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OTEYECTBEHHOW dUSUKY

100 rem @usuko—-mexHudyeckomy
UHCMumymy umeHu A.@.Uogppgpe PAH

Jlenuurpaackui ®u3Tex, KOTOPHINM HA3BIBAKOT KO-
JBIOEJTBI0 POCCHHCKOH (PU3HMKH, OTMEYAET CBOM
CTOJIETHHUH I00uIeH. 23 ceHTAOpa 1918 1. B IleTpo-
rpajge mo HHUNHaTuBE npodeccopon IoauTEXHHU-
geckoro HHcTuTyTa A.®.Modpdhe nu M.U.HemEéHOBA
pemenunem Hapxomnpoca 6611 yupe:xaeH Iocymap-
CTBEHHBIN PEHTTE€HOJOIHYECKHH H PAJHOJIOTHYEC-
kuil HHCTUTYT (TPPH). U3 ®U3HUKO-TEXHHYIECKOTO
orgena 'PPU, oO0beguHUBIIErOCA mo3gHee ¢ Jle-
HHHI'PAJCKOH (PU3HKO-TEXHHYECKOH JTA00paATOPH-
e (OHa OBLIA CO3JaHA JJIA PEIIEeHUA NPHKIATHBIX
324249 HHAYCTPHAIHU3ANUH CTPAHBI U IOJYUHAIACH
BpicieMy COBETY HapOJAHOI'O XO3AHCTBA) BBIPOC
CTABIIHUM BCEMHPHO H3BECTHBIM PHU3HKO-TEXHHYE-
CKHH HHCTHTYT uMeHH A.®.Hodpde PAH (PTH,
®usrex). Ero 1adoparopuu u GHUIHAIBL B PA3IHI-
HBIX Iropojax crpaHbl (Xapbkose, JHENpONnEeTPOB-
cke, CBepanoscke, Tomcke, CamapkaHJe U JPYTUX)
IPEBPATHINCH B OOIIHPHOE ceMeHcTBO (hHU3HUKO-
TEXHHYECKHX HHCTHTYTOB. B HAyYHOH IIKOJE aKa-
nemuka Hodde npoxosmio CTAaHOBJICHUE H3BECT-
HEHIIUX YJYEeHBIX-(PH3HKOB CTpaHBl. BepmmuHa
IPHU3HAHUA HMX 34CIAyI MHPOBBIM HAY4YHBIM CO-
o6mecTBOM — NpHCy:xkAeHHe HoOereBCKHX Impe-
muit H.H.Ceménony (1956) u JK.U.Andépory (2000)
3a paboTsl, BeIMOTHeHHBIe B ®THU. Craxm jiay-
pearamu HoGeneBCKOM HNpeMHH H paboTaBIIHE
B ®TU II.JI.Kanupa (1978), J.AJlangay (1962),

H.E.TamMm (1958). OOGmenpu3HAHBI 3aCAyrH y4e-
HBIX PH3TEeXa B pa3BHTHH (DH3HKH TBEPIOTO TeEJa,
AxepHON ¢pu3uku, GUIUKH U TEXHOJOTHI MOIy-
IIPOBOJHHKOB H IIOJYIIPOBOJHHKOBBIX HaHOIETE-
POCTPYKTYD, (DH3HKH IJIA3MBl M YIPaBIAEMOIO
TEPMOAJAEPHOIO CHHTE32, KOCMHYECKHUX HCCIEJO0-
BaHHH H acTpodu3uKkH, (PH3HKH IPOYHOCTH,
KBAHTOBOH 3JIEKTPOHHKH, (DU3HNIECKOM Ia30/JHHA-
MHKH, CHJIOBOH IIOJTYIPOBOJHUKOBOH JJIEKTPOHH-
KH U NOJYNPOBOJHHKOBOH OIITOJJIEKTPOHHKH,
COoJHEYHOH 3Hepreruxku. ®THU nmpocaaBuiICAa Tak-
JK€ CBOMMH MaCHITA0HBIMH TEXHHYECKHMH IIPOEK-
TAMH B HHTEpPECAX Pa3BHTHA HOBBIX HAYKOEMKHX
oTpaciaedl NPOMBINIUIEHHOCTH H YKpPEIJIEHHsA 000-
POHOCIIOCOOHOCTH CTpPaHBI. Bce maTepo Pu3HUKOB,
TPHKIBI YIOCTOEHHBIX BBICOKOIO 3BaHHA Iepoes
COIIHAIMCTHYECKOT'O TPyAa 32 pa3paboOTKy H CO-
3JaHHE AJEPHOIO0 H TEPMOALEPHOIO OPYKHA
(H.B.KypuatoB, A.Il.Axekcanapos, 10.B.XapuroH,
A.b.3eapnoBuy, K.M.IIETKHUH), B pa3HbI€ I'OJBI pa-
6oranu B dusrexe. IlocBamas HoOMeEp IOOHIEIO
®THU, MpI XOPOIIO MOHHUMAEM, CKOJb HEOOJBIIOH
dparMeHT )KHM3HH H PE3YyJIbTATOB 3TOI'0 YHHKAIb-
HOT'O HAYYHOTI'O IIEHTPA CMOKEM OCBETHTH, HO pac-
CUHTBIBAEM IIPOJOJKHUTD PACCKA3 O €r0 JOCTHIKEe-
HHUAX B OyaymeM. Ilo3apaBaseM KOJIEKTHB JIE€TeH-
mapuoro dusrexa co 100-1eTHHM IOOHIIEEM H Ke-
JlaeM €ro y4€HBIM HOBBIX HAYYHBIX CBEPIIEHUF!
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MHOT'OYHCIEHHBIM, OKPY>KEHHBIM JIEI'€H/JAMHU U CJIABOM COOBITHAM U3 CTOJETHEN UCTOPpUN PUBUKO-TEXHUUECKOT'O
nHcTUTyTa UMeHu A.®.Modde, okazapmero orpoMHOE BIUSHUE HA PA3BUTHE MUPOBOM HAYKH U YKPEITUBIIETO HH-
JYCTPUATBHYIO U BOEHHYIO MOIIb CTPAHBI, MOCBANEHA OOMINPHASL IUTEPATYPa. DTA KPATKASA 3AaMETKA IPU3BAHA OOb-
ATbh HEOOBATHOE U CTATh TH/IOM IO 60raToit seTonucu Pu3Texa, OT OCHOBAHUSA JJO HACTOAMIETO BDEMEHH, a4 TAKKE
JATh YUTATEIO IPEACTABIECHUE O JOCTHKECHHUIAX HECKOJBKUX MMOKOJEHUIH €TI0 YYEHBIX Ha KJIIOYEBBIX 3TAMAX UCTO-

puu HALICH CTPAHBL.

KnroueBrpie c10Ba: PU3NKO-TEXHUUECKUIT MHCTUTYT nMeHu A.®.Modde Poccuiickort akagemnuu Hayk, JIOTU, dus-

Tex, 100-1eTHU 106UIeH.

pEICTABICHHAS CKYIIas XPO-

HOJIOTUSI COOBITHI SIBJISACT

COO0HU CYOBEKTUBHBIN BbI-
60p aBTOpA, OTPAXkKasd, TEM HE Me-
HEE, €r0 ONBIT MHOT'OKPATHOI'O
H3JI0KEHUA PA3HOOOPA3HBIX (PAK-
TOB U3 ucropun Pusrexa. Xore-
JIOCh 6bl, 4TOOBl YUTATEIb MCIBI-
TaJ ropjocTh 32 PusTex, 32 poc-
CUMCKYIO HAyKy, 32 Hally CTPaHy
1 TIOHSJ Obl, 4TO 3TU TPU NOHATH
TECHO TIEPEIJICTEHBl U HEOT/CIN-

MBI IPYT OT Jpyra.

Havano (1918-1923)

Hcropus PUMKO-TEXHUYECKOI'O MHCTUTYTA MMEHU
A.® Hodde Poccuiickon akagemuu Hayk (MHCTUTYT,
OTH, nnu Kax NPUHATO €ro Ha3bBaTh, PU3TEX) HA-
ypHaeTCa ¢ PUBUKO-TEXHUUYECKOI'O oTAena focynap-
CTBEHHOI'O PEHTTEHOJOTUYECKOTO U PAJUOIOIUYEC-
xoro uHcruryra (I'PPM), cosgannoro B Ilerporpage
23 cenrsabps 1918 r. pemenueM Hapxommnpoca 1o
MHULMATUBE TIpodeccopos [ToNUTEXHUIECKOTO MH-
cruryra M\M.Heménosa u A.®.Hodde*. Jo nomnyue-
HUS CBOETO 3[aHusA (HbIHE IaBHOE 3gaHue OTU no
agpecy yi. [Honmurexuudeckas, 1. 26) OU3UKO-TEXHU-
YECKUN OTAeN (PYHKIIMOHUPOBAI B CT€HAX [Tonurex-
HUYECKOTO MHCTUTYTA.

* COOTBETCTBYIONMME HAYATBHOMY [IEPUOJTY UCTOPUN DU3TEXA J10-
KyMEHTBI U3 €I'0 APXUBA IPUBE/CHDI B cTaThe b.b./Ipaxosa u JI.H.Ca-
BEJIbEBOI B 3TOM HOMEPE XKypHana (C.84-92).

© 3abpoackuit AT, 2018

Anoperti Teopeuesuy 3abpoockuil, 00Kmop pu-
3UKO-MAMEMAMULECKUX HAYK, npogeccop,
axaoemur PAH, 2naeénoiil nayunoitli compyo-
nurx Pu3UKO-MeXHUUECK020 UNCMUMYma
umenu A.DP.Hogpgpe PAH (6 2003-2018 22. —
ezo oupexmop), aaypeam npemuu Cogema
Munucmpos CCCP 6 obracmu HaAYKU u mex-
Huxu (1983). Obaacms HAYUHOLX UHIMEPeCOos:
dusuxa u mexnonro2uu NOLYNPOE0OHUKOS,
mexHuuecran Gusuxa.

e-mail: andrei.zabrodskii@mail.ioffe.ru

B cocras I'PPU Bxoaunu Takxke OnTudyeckuu, Pa-
JUOAKTUBHBIA (cornacHo ITonoxenuto 1919 1) u Me-
JHUKO-OMOJIOTUYECKUM OT/eabl. Yike B 1918 1. OnTu-
yecKui orgen soigenderca us ['PPU ¢ o6pazosanuem
CaMOCTOATENBHOIO [OCYAapPCTBEHHOI'O OITUYECKOI'O
UHCTUTYTA. B KoHLe 1921 1. npuHuMaeTcsa pelmeHue
0 pasgenenun I'PPU Ha TpM CaMOCTOATENbHBIX WH-
CcTuUTyTa. B UX umncie pykosoguMelii Abpamom deno-
posudyeM Modpde PU3NKO-TEXHUYECKUN PEHTIEHO-
nporndyeckuil UHCTUTYT (IPTPU), 06pa3oBaHHBIN Ha
6a3e 6piBIIEro PU3UKO-TEXHUYECKOTO oTaena ['PPU.
Brauane on naxoaurca B BejeHun Hapkomnpoca.

MepBble natTunetkun (1924-1933)

B roasl nepsbIX nATUNETOK B [OTPU 6BICTPO pa3Bu-
BAETCA €ro NPUKIAAHAA 4ACTh — PUUKO-TEXHUYEC-
kasg maboparopusa (I'®TJI), moaBefOMCTBEHHASA BhIC-
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HIEMY COBETY HAPOJHOTO XO3AMCTBA U IOIY4aAIOmasd OT HETO (DUHAHCH-
posanue. E10, Kak 1 nojuuHAmenca HapkoMnpocy 4acTpio, PyKOBOAUT
opun 4yenosek — A. @ .Modde. Dror npurnagnoin Pusrex (¢ 1930 1. on
Ha3bIBAE€TCA [OCYAapCTBEHHBIM (PU3UKO-TEXHUUYECKUM HHCTUTYTOM —
I'®TH) BO B3aUMO/JEUCTBUHU C MIPOMBIIUIEHHBIMUA NPEATPUATUAMHU CTPA-
HBI PEATTU3YET BAKHBIE JIJI €€ UHJYCTPUAIN3AIUHU IIPOEKTHI, TOJAHUMAET
TEXHUYECKUN YPOBEHD IIPOU3BOACTBA. A B 1931 1. npoucxogur o6beu-
HEHUE IBYX MHCTUTYTOB, BO3IIaBadeMbx Modde, B opun — Pusnko-
TEXHUYECKUIT UHCTUTYT, KOTOPBIM B TOM K€ I'O/ly IEPEXOJUT B BEJICHUE
Hapxomara TsKelod INPOMBIIUIEHHOCTH, PYKOBOJAUMOIO «KEJIE3HBIM»
Hapkomom Cepro OpmroHuknase. Brors 10 1960 1. 3a UHCTUTYTOM 32-
KpEIUIIETCS Ha3BaHue JICHMHIPAJCKUN (PU3UKO-TEXHUUECKUN WHCTHU-
TyT (JIOTH).

®unnans MHCTHUTYTA, PA36POCAHHDBIE IO BCEX CTPAHE, TPEBPAIIAIOT-
€A B YHUKAJILHOE CEMENCTBO (PUBUKO-TEXHUYECKUX UHCTUTYTOB CCCP
B Xapbkose, [Henponerposcke, CBEpAIOBCKE (HbIHE EkaTepuHOypr),
Tomcke, CamapKaHze U JPYIUX TOPOAaxX. B rogel KouteKTuBu3anun M-
CTUTYT CO3/I4€T IO COCEACTBY C cOO0U B JIeHuHrpajae ®u3nko-arpoHo-
MUYECKUI (HbIHE ATPOPU3NUYECKUN) UHCTUTYT, JUPEKTOPOM KOTOPOTO
Taxxke cranosurca Modde.

BJI®THU BepyTCsa NEPESOBBIE UCCIEAOBAHUA B 061ACTH (PU3UKU TBEP-
JOTO TE€IA, B YACTHOCTHU IO CETHETOINEKTPUUYECKUM MaTepUataM. B 06-
nactu xumudeckon pusuku H.H.CeMEHOB OTKPBIBAET LIEITHBIE PEAKI[UH.
3a 310 oTKpHITHE B 1956 I OH 6y/€T yAoCcTOECH HOGEMEBCKOM IPEMUH IO
XUMUH, 4 IIOKA IPUHUMAETCA PEUIEHUE O CO3JaHUM Ha 6a3e dusrexa
HHcTuTyTa XUMnu4deckoi pusuku. B 1932 r. Mo e opranuszyer B JIDPTHU
I'PYNIY IO MCCAEAOBAHUIO ATOMHOTO fAJpad (PYKOBOJUTENb TI'PYIIIBI
A D Hodde, 3amecturens U.B.Kypuaros). [pynmna nogroTaBauBaeT u yc-
IIEMHO NPpoBOAUT B 1933 1. B JIeHuHrpase Bcecors3Hylo HAyYHYIO KOH-
gepeHuuIo 110 PUKUKE ATOMHOIO 4/pd C y4aCTHUEM 34PYOCKHBIX yye-
HbIX. B 1933 1. B JIOTHU oOpasyercs oThes aAepHOU (PUUKU 1O/ PYKO-
BojacTBOM M.B.KypuaToBa B COCTaBE TPEX 1a60OpaTOPpUN*™.

NpepBoeHHbIN PusTex

B MHCTUTYTE PACIIUPAIOTCH UCCIEALOBAHNS B 00JIACTHU sA/I€PHOM (PUBUKHU.
B 1936 1. B cBoeM oTuere B AH CCCP o padore IPTHU A.®.Modde Ha3bI-
BAET SAJICPHYIO (DUBUKY «BTOPBIM IJIABHBIM HaIpaBJIeHUEM» (BCIEC] 34
(pusukout TBEpAOro Tena). Yuensle JOTU OTKPLIBAIOT ABIEHUE AEPHONU
M30MEPUH, CIIOHTAHHOE JIEJIEHUE /€D YPaH4, OLEHUBAIOT KPUTHYEC-
KYIO JU/Il Hadala LIENHON PEAKIMU MACCy ypaHa-235. B 1939-1941 rr.
JIOTH cTpouT LUKIOTPOH, KOTOPBIN JJOJIKEH ObUI CTATh CAMBIM KpYII-
HbIM B EBporne. O 3aBePIIEHUHU CTPOUTENLCTBA COOOmAET razera «IIpas-
Ia» B Homepe oT 22 nionsd 1941 1.

B 1934 r. IOTU nojkIouaeTcsa K npobaeMe CO3JaHUA UMITYJIbCHOU
PAagMONOKAUNH 11 OOHAPYKEHHUA CAMONETOB M KOopabmei. HakanyHe
Bennkon OTeueCcTBEHHO! BOMHBI ObLIN Pa3pabOTaHBL IEPBBIC PAAHOJIO-
KaLlMOHHBIE CTAHLIUHU «PeyT» ¢ JaIbHOCTBIO OOHApyKeHus 150 kM. OHU
CBITPAX OTPOMHYIO POJIb B I'O/Ibl BOMHBEI IPU 060pOoHE MOCKBHL U Jle-
HUHIPA/JA, ]aBasd 110J494CA UX 3AMUTHUKAM /I IPUBEJECHUA B GOEBYIO
TOTOBHOCTDb CpeACTB [IBO U npejeIbHO CHU3UB PE3YIBTATUBHOCTD Bpa-
JKECKUX O0OMOAPIUPOBOK.

B 1936-1939 rr. B JIOTHU mox pykoBoacTBOM A.IT.AnekcaHaposa, 6y-
aymero npesuserTa AH CCCP, i pazMarHuuuBaHusg Kopabiiei paszpa-
6aTeiBacTCA 3HAMeHUTAA «cuctemMa JIOTH», KoTopas MO3BOJINUIA B TOJIbI

* O cranoeneHnd U.B.KypyaToBa KaK BBIZIAIOECIOCS YICHOTO M OPIaHU3ATOPA HAYKH, KOTO-
poe NPOXOANIO B HAyIHON mKose akagieMuka A.®.Mopde B JIOTH, a Taxxke o ponn JIOTU
B CO3/IAHUH SJIEPHOTO ¥ TEPMOSIEPHOTO OPYKHS CM. B OTAEIBHOI cTathe (C.60—71).

Abpam depoposuy Nodde
(1880-1960)

Hukonain Hukonaesuy CeméHoB
(1896-1986)

Benukon OTEYECTBEHHON BOWHBI
3(PPEKTUBHO GOPOTHCA C HEMELL-
KMMH MarHUTHBIMU MUHAMU.

B 1939 1. B JIOTU cos3pmaeTcs aa-
60paTopus ISl UCCIEJOBAHUS BO-
npocos ynpounenus 6ponu (bpo-
HeBas jgaboparopus). B arom xe
roJly IPOUCXOAUT BAXKHOE /I 6Y-
aymero pazsutus JIOTU cobuiThe,
CBA3AHHOE C MEPEXOJOM U3 BEJle-
HUA HapkomaTa MaIMHOCTPOEHUS
B BeleHUE AKaZIEMUN HAYK.
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®ustex — ppoHTy
(1941-1945)

[Tocne Havana Benukon Oreuect-
BEHHOU BOWHBI ITOJIOBUHA COTPYA-
HUKOB PU3TEXA BIUBAETCA B PAJBI
Kpacuoit apmuu u JIEeHUHI'PAJICKO-
IO OTIOMYEHHUSL. 76 YENTOBEK BO TJIa-
Be ¢ Modde asakyupyiorca B Ka-
3aHb, TAe cozjgaerca KaszaHckas
rpynna JIOTU B xonuvectse 10 na-
60paTOpUN, KOTOPBIE B L[ENAX CEK-
PETHOCTHU UMEHOBAJINUCH 110 CBOUM
MOPAJKOBBIM HOMepaM. B 610Kaz-
nom Jlenunrpaje ocraercsa 103 co-
TpygHuka JIOTU (JIeHuHrpaacKuii
punuan JIOTU) nop pykKoOBOJCT-
BoM ILIT.KO6€EKO, KOTOPBIA BOIIE
B ucropuio dusrexa Kaxk «bnokaz-
HBIN JUpeKTOp». Brmajy B mobeny
ydeHbX JIOTU nogpo6HO ONUCAH
B CICIIMAJIBHBIX KHUI'EC U 0630pe*,
37€Ch JAJUM JIMIIb KPATKUI TTepe-
YEHB [IPOBEAECHHBIX PAOOT.

B cBa3u ¢ 0c0601 ONMACHOCTBIO
JUI Hamero BOEHHO-MOPCKOTO
(noTa, UCXOUBIIEH OT HEMEIIKUX
MAarHUTHBIX MUH, CO3/1a€TCA PJIOT-
CKag cayx6a pa3zMarHUYMBAHMUA.
PykoBopuTenem €€ HA3HAYAETCA

* Cm.: Joaxoe B.B. PU3NKO-TEXHUYECC-
KUU UHCTUTYT B rojbl Bemukon Ore-
yecTBEeHHOHU BOMHEBL CI16., 20006; 3a-
o6poockuit AI. Bknap y4eHbIX B Benm-
Kkyto ITo6eny Ha npumepe JIOTH. YOH.
2013; 183: 518-528. D0i:10.3367 /UFNr.
0183.201305g.0518

MNasen Masnosuy Kobeko
(1897-1954)

Nropb Bacunbesny Kypuatos
(1903-1960)

Anatonui MetpoBuy AnekcaHapos
(1903-1994)

AJIEKCAHJIPOB, 4 KOCTAK COCTaBIAIOT 24 corpygHuka JIOTHU, koTOpHIE
6B Pa3OoUTH IO PAOTAM U (PIOTUNNAM HA TPYHNL U B 1941-1942 rT.
BO (PPOHTOBBIX YCJIOBUAX NMPOBOJUIN PA3MArHUYUBAHUE BOCHHBIX KO-
pab6nen u obyyanu gpaorckux opuuepos. Hu ogun us kopabiei ¢ gei-
crBoBaBuen «cucremoit JIOTH» He MOJOPBAICA HA MAIHUTHON MHUHE.
Jna cpaBHeHUA: (DIOT BEIMKOOPUTAHMU, MMEBIIMI Hd BOOPYKEHHUU
MOXO0XYIO CUCTEMY, HOTEPAI MECTh HOEBBIX KOPAOIIEH.

B xonne 1941 — nmavane 1942 r. yuennle JICHUHIPALCKOIO (puanana
JIOTH BHINOAHAIOT UCCIEJOBAHUS IPOUYHOCTHBIX CBOMCTB Jib/lad JIa10K-
CKOI'O 03€pa U TEM CAMBIM 00€CIEUUBAIOT 6€3011aCHOE (PYHKIITMOHUPO-
BAaHUE JIELOBOU JOPOTH KU3HU BILIOTH O 24 anpensd 1942 r., korpa Toi-
MMHA JbJIa COCTaBAIA BCcero 10 cMm.

B 1941-1942 rr. B Jlenunrpajackom punuane JIOTU cospaercs «ipe-
napar [T> — aHanor 3apyo6ekHOTr0 NEHUIWIINHA. Er0 IpUMEHEHUE BIBOE
CHU3WJIO CMEPTHOCTb OT I'd30BOI I'AaHI'PEHBI B OIOKAAHOM JIEHUHTPAJE.
[Tox pykoBocTBOM KOOGEKO HA TEHUHIPA/ICKOM 3aBOJic «CeBKabE/Ib> BHE-
JAPAETCA B IPOU3BOJCTBO TEXHOIOTHA PA3PA6GOTAHHOIO UM ITOJUMEPHOTO
MaTepuanad 3CKANmOH. V3 HEro M3roTABIUBAIM U Pa3BO3UIM IO BCEM
(PpOHTAM NEKTPUUECKUN KAOEIb, KOTOPBIM 3AMEHAIN IIOBCEMECTHO BBI-
XOAUBIINH U3 CTPOSA NPU CUIBHBIX MOPO34X Ka0€/Ib aHTTIUUCKOTO IPOU3-
BOZICTBA HA OCHOBE MOJUCTUPOJIA, UCIIONB30BABITUHICS I ABTOMATHYEC-
KOT'O IPUBOJA 3€HUTHBIX OPYJUIL.

B Kasauckoit rpynmne na6oparopust JIOTHU no 3akazam (ppoHTA BbI-
MOJMHAIOTCA PaboThl O YIPOUYHEHHUIO HEH306aKOB CAMOJIETOB U TAHKO-
BOHI OpOHHU, PA3pabaATBIBAIOTCS IIEPELOBLIE JJI TOI'O BPEMEHU NIPUOOPHL
HOUYHOT'O BOXJEHUSA A TAHKOB, TEPMOIJIEKTPUUECKUE FEHEPATOPHI /IS
UCTOYHUKOB TOKA B MAPTU3AHCKUX OTPAJAX U JUBEPCUOHHBIX I'PYIIIAX.

dusrex u bomba

VK€ HAKAHYHE BOUHBI YY€HbIE HAUMHAIOT 324yMBIBATbCA O BO3MOXHO-
CTH BBICBOOOXK/JECHUS OTPOMHON 3HEPTUU HA OCHOBE I[EITHOMN AJEPHON
pEAKIUU JeJIEHNUSI U30TONOB ypaHa. JKeCcTOKas BOIMHA, IOCTABUBIIAS
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flkoB bopucosuy 3enbposuy Hnuit bopucosny XaputoH
(1914-1987) (1904-1996)

Ha KAPTY CAMO CYIECTBOBAHME COBETCKOI'O I'OCYAapCTBA, YCKOPSET
cobpiTud u nobyxaaeT yuenox Pusrexa (ILH.®néposa, HH.Ceménosna,
A O MNodde) obpamarsca B [IpaButenbcTBo CCCP ¢ npeaIoKeHUIMU
O BO3MOXHOCTH CO3JaHUS A€pHOI 60MOBl. OlHA U3 TAKUX UHHUI[UA-
THUB MATEPHUAIUIYETCA B PACIOPAKEHUN [OCYAAPCTBEHHOTO KOMUTETA
ob6oponsl 28 cenTabpsa 1942 r. Ne2352¢c «O6 opranusanuu padbor mo
ypaHy», 06sa3bBatoneM AkageMmuio Hayk CCCP (OTBETCTBEHHBIN — aKa-
peMuk A.@.Modde) «<BoO306HOBUTL PAOOTHL IO UCCIELOBAHUIO OCYIIE-
CTBUMOCTHU UCIOJIb30BAHUA ATOMHO SHEPTUHU NIPU PACIIENICHUU AJI-
pa ypaHa», OPraHU30BATh IPU AKAJEMUH HAYK CllENUAIbHYIO JIabopa-
TOPUIO ATOMHOTO fAApa. ITo pexomenmanuun Modde 10 mapra 1943 1.
HA4YaJIbHUKOM 3TOM Jaboparopuun (Jlaboparopuu Ne2) HazHAdaeTCA
KypuaTtos. Mecsuem nos:xe O6bl1a co3fnana u cama Jlaboparopus us pa-
60TaBIIUX B PYKOBOAUMBIM UM noapaszjaenenuem JIOTHU 10 BOUHBI CO-
TPYAHUKOB. Bech 1943 roj oHa (PYHKIUOHUPYET KaK punuan dusre-
xa. [lng yckopenus pabdot Jlaboparopuu Ne2 B Hee u3 JIeHUHIpaja ne-
peBo3AT 000PYOBAHUE, 3AKYIIEHHOE 4O BOMHBI /IS €ro OO0JIBIIOTO
LUKJIOTPOHA. B panpHenmem Ha miaedu KypuyaToBa U PyKOBOAUMOTIO
IM KOJUIEKTHBA JIETJIA OIPOMHAs OTBETCTBEHHOCTb 32 Pa3paboTKy
U CO3/ldHME COBETCKOTIO fAJJICPHOIO, 4 3aTEM M TEPMOAJCPHOrO OpYy-
xud. [Tocnepyomee yuactue JIOTU 3akm09an0Ch B pa3paboTKe TEX-
HOJIOTUH Pa3JieIEeHUA N30TOIOB YPAHA U U30TONOB JUTUA (PYKOBOJU-
TEJNb I'OCYAAPCTBEHHON nporpamMmbl — B.IL.KOHCTaHTUHOB, OyayIuii
pupekrop OTH), HapaboTKe MIyTOHUA I ATOMHOW 60MOLI HA 341y-
mMEeHHOM B 1946 I. PU3TEXOBCKOM IIUKIOTPOHE U CO3/JAHUU JIETEKTO-
pPOB sl UCHOBITAHUSA AflepHOro opyxuda. C umeHeM KOHCTaHTHHOBA
CBSI3AHO TAKXE PENIEHUE HA MIPOMBIIUIEHHOM YPOBHE BAXKHOU 3aJa4U
pasjeseHnusa U30TOMOB JIUTUA JIJI1 IPOU3BOACTBA OTEYECTBEHHOTO TEP-
MOSIJIEPHOT'O OpYXust. HECOMHEHHO BCE XK€, 4TO Iy1aBHasg 3acayra JIOTU
34KJII0YAJACh B CO3/JaHUU KaJPOBOU OCHOBHI COBETCKOI'O 4TOMHOI'O
npoekTa. Bee Tpukanl ynocToeHHble 3BaHuA [epod COIUanuCcTUYEeCKO-
ro Tpyaa yuactuuku (M.B.Kypuaros, A.Il.Anexkcanjpos, 1.5.3enpg0Bud,
10.b.Xapuron, K.M.IIEIKNH) aTOMHOTIO NPOEKTA PabOTaNN B PA3ZHBIE
roasl B JIOTU.

Kupunn NeaHosuy LLLEnkuH
(1911-1968)

MocneBoeHHoOe Bpemsa
(1950-1957)

B 1950-1957 rr. UHCTUTYTOM pYy-
KoBOAUT AHTOH IlaHTEIEMMOHO-
Bu4 Komap.

Cosjlanue TpaH3uCTOpa CTUMY-
JIUPYET BO BCEM MHUPE UHTEHCHUB-
HBIE UCCIIEAOBAHUA B 001acTH (pu-
3UKHA M TEXHOJIOTUU TOJTYIPOBOJI-
HUKOBBIX MaTepuasos. Hamo cka-
3aTb, uTO eme B 1938 . B JIOTU

AHTOH lNaHTenetmoHoBnY Komap
(1904-1985)
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HOpuit AnekcaHaposuy [lyHaes
(1914-1974)

BIIEPBBIE B MUPE OBUIM CO3/aHBI
coJiHeuHble aneMeHThl ¢ KITIJ 1%,
YTO MO3BOJNI0 Modde BrICTYIUTD
B rasere ¢ «I[IporpamMmoii ConHeu-
HBIX Kpblm». B Hagane 1950-x
B JI®THU 6b1IM OTKPBITHL IIOJYIPO-
BOJHUKHM A’B° Ha OCHOBE coeiuHe-
HUM 3JIEMCHTOB TPEThEH U IATOMN
rpynn Tabaunel MeHpeneesa, Ha
KOTOPBIX OCHOBAH4 BCA COBpE-
MEHHAsA ONTO3JIEKTPOHUKA. B Te
Ke ro/ibl yuyenosle dusrexa paspa-
60Ta/11 OJJUH U3 NEPBBIX OTEYECT-
BEHHBIX TPAH3UCTOPOB. bblI 0OHA-
PYXEH 3KCUTOH, KOTOPBIY INpEa-
CTaBJIAET COOOM POKIEHHYIO KBAH-
TOM CBE€Ta 3JIEKTPOHHO-ABIPOY-
HYIO ITAPY. DTO OTKPBITHUE MTOJIOXKHU-
JIO HA4alI0 3KCUTOHHONU (PU3UKE
MOIYIPOBOJJHUKOB.

B 19521 HModde yxoaur u3
JOTU u co3paeT aKaJJEMUUECKYIO
JA60PATOPUIO TIONYNIPOBOJAHUKOB,
KoTopad B 1954 1. mpespamaer-
ca B MHCTUTYT NOIYIPOBOJAHUKOB
Axagemun Hayk (MITAH).

B 1953 1. reHEpaNIbHBIA KOHCT-
pykrop coserckux paxer C.ILKo-
pones noaxmouaer JIOTU k mpo-
6sieMe€ YCTOMYUBOCTU U TEIIOBOU
3AIUTHI TOJIOBHBIX YacTeN 6aJUINC-
TUYECKUX PAKET U CITyCKAEMBIX KO-
CMMYECKUX ammaparos. s ee pe-
HIeHUs 1oj pykosoacTsoM I0.A Jly-
HA€BA CO3/IAETCA YHUKAJIBHBIN KOM-
IIJIEKC YAAPHBIX TPYO A ra30fu-

Bbopuc MaBnosuy KoHcTaHTMHOB
(1910-1969)

[eopruin AHTOHOBMY [amoB
(1904-1968)

HAMUYECKUX HCCIEJOBAHNUH, Pa3pabaTblBACTCA ONTUMAIbHAS («Tylas»)
(popMa roJOBHOU YACTU U TEXHOJIOTHA €€ TEILUIOBOU 3aIUTHL («OOMA3KA
[yHaesa»), KOTOPAas UCIIONIb30BAIACH IIPU MIEPBLIX IIOJIETAX COBETCKUX KO-
CMOHABTOB.

B cepenune 50-X rogos moJ pyKoBOJACTBOM akajgemnka AH YCCP
AIl.Komapa ®u3TeX HAYMHAET CO34ABATh CBOM Al€PHO-(PUZUIECKUIT (DU-
jauan B I. faruune JIEHUHIPaJCKOM 00JI., IEPBOHAYAIBHO B COCTABE JBYX
HAY4YHO-UCCIELOBATEIBCKUX KOMIUIEKCOB HA 043€ UCCIELOBATEILCKOIO
AJEPHOIO PEAKTOPA U CUHXPOLUKIOTPOHA.

HoBble HanpaBneHna 1957-1967 ropos

B 1957-1967 rr. ®uarexom (¢ 1960 r. B Ha3BaHUU VIHCTHTYTA MOSABISICT-
cA UM ero nepsoro gupexropa A.®.Hodde) pykosoaur bopuc Ilas-
J0BuY KOHCTAHTUHOB.

OH cpasy xe cosaaer B OTU acTpodusndeckuil OTAel. Bpaomum-
CA MPEJCTABUTENEM 3TOTO HallpaBaeHus B JoOBOeHHOM JIOTHU 6bin ILA.Ta-
MOB. B 1966-1967 r1. pu3TEXOBCKHE ACTPOPUIUKH IKCIIEPUMEHTAIBHO
ONPOBEPTaIOT FOCHOACTBOBABIIYIO B MUPE I'MIIOTE3Y O MBIJIEBOM OOIAKE
3eMn, KOTOPOE MOTJIO OBl IPEACTABIATD CYIECTBEHHYIO OIIACHOCTD /IS
IIOJIETOB YEJOBEKA B KOCMOC. B 3TH OBl OHU aKTUBHO Y44CTBYIOT B Pa3-
pabOTKe U peANN3ALUU IPOrPAMMBI IO UCCAEAOBAHUIO JIYHHOTI'O IPYHTA
1 B JPYIUX KOCMUUECKUX IPOEKTAX.

AxageMuKk KOHCTAHTHUHOB HMHUIMUPYET TAKKE PA3BOPAYUBAHUE
B Pusrexe padboT B 001aCTU rolorpaduu U TEPMOSAAEPHBIX UCCIEJ0BA-
HHMH C TOMOIIBIO TOKAMAKOB,

Pacwupenue ¢ppoHTa pabot B 1970-1980-€ roab!

B 1967-1987 rr. Uucruryrom pykosoaut Bragumup Makcumosuy Tyd-
KEeBUY.

B 1971 r. npuHuMaeTca pemenue o spigenenun u3 Pusrexa ero lar-
YUHCKOT'O (PUIMANA B CAMOCTOSATENbHBIN HHCTUTYT (JIEHUHIPAACKUH UH-
CTUTYT AgepHont ¢pusuky, JIUAD) n o npucoesnnennu k PTH Mucturyra
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L

Bnapumup Makcumosuy Tyukesuny
(1904-1997)

Hopec NBaHoBMY Andépos
(poa. 1930)

noaynposogHukos (MITAH). O1o 3aBepuiaer HavaBmuiica B 1932 r. mio-
JOTBOPHBII EPUOJ], PA3BUTHUSA A/lepHO-(PU3HNUECKOTO HanpasaeHus OTU
1 YCUJIUBAET U 0€3 TOTO J0CTATOUHO MOIHOE €ro MOJYIPOBOJHUKOBOE
HanpasieHue. Pusrex nIpespamaeTcsa B BEAYIUN MUPOBOM LIEHTP 110 UC-
CIEAOBAHUIO (DUBUKU IMOJYNPOBOJHUKOB (KPUCTAIIUYECKUX, KUIKUX,
CTEKJIOOOPA3HBIX U AMOP(MHBIX) U IO Pa3paboTKaM TEXHOIOTUH HOBBLIX
MTOJTYIPOBOAHUKOBBIX MATEPUAJIOB, CTPYKTYP M IPUOOPOB.

IToi PYKOBOACTBOM aKajieMuKa TydkeBuda Mpu ydacTuu MuHucrep-
CTBA 3JEKTPOTEXHUYECKON poMblnieHHocT B CCCP cospaerca cuio-
Bas MOJIYIPOBOJHUKOBAS 3JIEKTPOHUKA.

B cexrope KM AndEpoBa HAUMHAIOT UHTEHCUBHO PA3BUBATHCS TEX-
HOJIOTUH TTOJYIIPOBOJHUKOBBEIX T€TEPOCTPYKTYP HA OCHOBE MATEPUAJIOB
A’B°1 UX TBEP/BIX PACTBOPOB, KOTOPBIE TYT K€ HAXOAAT IHUPOKOE IPU-
MEHEHHE B ONTOJIEKTPOHUKE: IPU CO3/JAHUU MOTYIPOBOJHUKOBBIX JId-
3€POB, CBETOAUO/IOB U (DOTOINEKTPUUECKUX IPe0Opa3oBaTeIeH /s KO-
CMHYECKUX COJIHEUHBIX 6ATapeH.

B nepsoit nososune 70-X B MHCTUTYTE UHTEHCUBHO CTPOATCA HOBBIE
NM260pATOPHBIE KOPIYCA, YBEJIUUYMBAECTCA KOJTUUYECTBO JIAOOPATOPHUIL.
B 80-€ rojapr ynMCcaeHHOCTD mTaTa focturaeTr 2800 yemoBeK.

Tpyaxbie 1990-e

B 1987-2003 rr. Mucrturyrom pykosoaut Kopec MBanosuu AngEpos.

AxkazieMuk An@EpPOB BBOJAUT HOBYIO CTPYKTYPY YIIPABJICHUS HAYYHBI-
MU UCCAEAOBAHUAMU. OOPA3YIOTCA KPYIIHbIE HAYYHBIE €JUHHUIIBI — OT-
penenus ((PU3UKA NIa3Mbl, ATOMHOU (QU3UKU U ACTPOMU3UKU, PUIUKU
IOU3JEKTPUKOB U TIOJYIPOBOJHUKOB, (DU3UKHU TBEPJOIO TEd, TBEPHO-
TEIbHON 3JEKTPOHUKH) U LIeHTp (PU3UKKN HAHOTETEPOCTPYKTYP, (PYHK-
IIMOHUPYIOMIEN HA Npase orTaeneHud. Kaxgoe u3 OTAENEHUN COCTOUT
NPUMEPHO U3 15 mabopaTopuil.

B roant pepopm B Havasne 1990-X (pUHAHCUPOBAHNUE HAYKU B CTPAHE,
B TOM yncie PTH, ymenbmaeTcs 6onee ueM B 20 pa3 ¥ COCTOUT B OCHOB-
HOM U3 OJIHOH JINIIb 3aPIIATH PaOOTHUKOB.

Hecmorpa nHa 310, B MHCTUTYTE NPOJOJIKACT UHTEHCUBHO PA3BU-
BATbCA HANPABIEHNE (PU3UKHU U TEXHOJIOTUN HAHOTETEPOCTPYKTYD, BO3-

BukTop EBreHbesuy fonaHt
(1928-2008)

HUK4€T €r0 HH(MPACTPYKTypHAA
6434 B BUJIC CIIEIIUATU3UPOBAHHO-
ro JIabopaToOpHO-TEXHOJOTUYEC-
KOI'0 Kopmyca. Pe3ynbraTnl uccie-
JOBAHUH IO 3TOMY HANPABIEHUIO
MOJYYAIOT MUPOKOE MEKIYHAPOJI-
HOE npusHanue — AnpEpos yoc-
TausaerTca B 2000 r. HobesneBckon
NPEMUHU 110 (PUBKKE.

B cepepune 90-x B MHCTUTYTE
nOJ; PYKOBOACTBOM 4aKaJEMUKA
B.E.Tomanra 3apoxpaerca HOBOE
JJIA OTEYECTBEHHON TEPMOALEP-
HOM (DU3UKU HamnpasieHue cde-
pUYECKUX TOKAMAKOB. B 1998 1. 32a-
IyCKaeTCa CPEPUUECKUN TOKAMAK
«I'mobyc-M», KOTOpPHIH OBICTPO
BXO/IUT B TPOMKY BEJYIMIUX Chepu-
YECKUX TOKAMAKOB Mupa. Cepnes-
HBIX YCIEXOB JOCTHUTAIOT 4ACTPO-
¢usuxu ®TU B 06J1ACTH UCCIENO-
BAHUSl HEUTPOHHBIX 3BE3[l, PEHT-
TEHOBCKOTO U TaMMa-U3JIy4EHUsA
Bcenennon.

B konne 1990-X HOBBIM HM-
MY/IbC PA3BUTHUSA MOTYYAET MIHUPOKO
M3BECTHAs OOpPA30BATENbHAS CUC-
tema OTU. B mepsoil mosoBUHE
XX B. €€ OJULETBOPAI OTKPBITBIN
no nHunuaruse Uodpde B 1919,
(pU3UKO-MEXAHUYECKUN (PAKYIIb-
TeT ITOMUTEXHUYECKOTO HUHCTHUTY-
T2, oTAeaeHHoro ot ®TU nums ITo-
JIUTEXHUYECKOU yauLeH. DTO ObLIO
YAO6HO U AN (PU3TEXOBCKUX yde-
HBIX, KOTOPBIE BEJIM IIPENOAABA-
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TEJIbCKYIO paboTy, U s CTYLEH-
TOB, KOTOPBIE B OOJBIIOM KOJTHYE-
CTBE MOSBJIJIIACH B JJAGOPATOPUAX
dusrexa Ha4MHAAL C 3-IO Kypcd.
ITo cyTH, 3TO 6BLT NEPBBHI B MUPE
6430BBIA (PAKYIBTET HAYYHO-MC-
CIEI0BATENBLCKOIO UHCTUTYTA B BY-
3e. Bo sropoit nonosune XX B. pu-
3UKO-MEXAHUYECKUHN  (DAKYIBTET
MIOCTEIEHHO YTPATUI CBOE 3HAYe-
aue ang OTU. B 1987 1. Ha ocHOBeE
6a30BbIX Kapenp OTU B ITonnurex-
HUYECKOM HHCTUTYTE ObLI 06pa30-
BaH (PU3UKO-TEXHUYECKUHN (a-
KYyJIBTET, K KOTODOMY Hepemnua
poib 6a3osoro g ®THU. B kouiie
1990-x ®TU 3aBepmaeT CTPOU-
TENBCTBO CBOero Hayuno-obpa-
30BATEJBHOIO LEHTP4, KOTOPBIN
cTasn paboTaTh HA MPaBaX IIECTO-
ro oraeneHus MHctuTyTa. B HeM
[I0J OJHOM KpBIIIENH Pa3MECTU-
JIUCh €ro 6a30Basg PUUKO-TEXHU-
YyecKas IIKOJaa U 6a30Bble Kade-
pBl BEAYMIUX TEXHUYECKUX YHHU-
sepcureros Cankr-IlerepOypra,
Ha KOTOPBIX YUYUIUCh CTYAEHTHI
CcTapmux Kypcos. CBOU JUILIOM-
HbIC PabOTHl OHU JICNANIU B 1a00-
paropusax ®TH, nocie 4ero MHO-
I'M€ U3 HUX IIOCTYIAIHN B €T0 ACIHU-
pantypy. B 2003 1. pyKOBOJUMBIN
AncpéposriMm HayuHO-06pa3oBa-
TenbHbld 1eHTp ®TU npespama-
€TCS B CAMOCTOATENBHOE YUPEXK-
JeHne — AKaJeMuyeckuu ¢pusu-
KO-TE€XHOJIOTUYECKNUIT YHUBEPCHU-
teT PAH (npiHe — ®I'BY BrICIIErO
06pazoBaHus u Hayku «CaHkT-Ile-
TEPOYPICKUIT HAIMOHAJILHBIN MUC-
CJIEIOBATENBCKAN YHUBEPCUTET
PocCcuMCKONM aKaieMUU HAYK»).

®usrex HaKaHYHe cTonetusa

B 2003-2018 rr. ®u3rexom uMeeT
YECTh PYKOBOJUTH 4BTOP 3ITUX
CTPOK.

WHcTUTyT IPOJO/IKAET PA3BU-
BATb UCCJIEJOBAHUA B TPAAUIIUOH-
HBIX JIJIL Ce6s1 HApaBacHUsIX. Tax,
B 00JIACTH CWJIOBOW HONYIPOBOJI-
HUKOBOI 3JIEKTPOHUKHU HCCIEJO-
BAHUS, KOTOPBIE BEJYTCS 110]] PYKO-
BOJCTBOM akagemuka M.B.I'pexosa,
CMEIAITCA B CHEPY CUIOBOU UM-
MyJIbCHOU MHUKPO3JIEKTPOHUKN Ha
OCHOBE KPEMHHUS U KApOUJA KPEM-
HUs. BHEAPAIOTCA B NPOMBIIUICH-

Wropb Bceonogosuy lpexos
(poa. 1934)

Bopuc MeTpoBuy 3axapyeHs
(1928-2005)

HO€ TPOU3BOJACTBO TEXHOJOIMH KACKAJHBIX KOCMUYECKUX COJHEYHBIX
6aTapeil Ha OCHOBE T'€TEPOCTPYKTYP MATEpHaIoB A’B° ¢ MOBBITIEHHBIMU
KII[, paAuallMOHHBIM PECYPCOM U CPOKOM CIyK0bl. Ha KOCMUYECKHUX all-
[1aparTax BEeJyTCa UCCAECLOBAHUA MOIIHBIX UCTOYHUKOB IIOBTOPAIOMUXCH
BCIUIECKOB I'aMMa-U3/1y4YE€HUA BO BCEIEHHOMN, TAK HA3bIBAEMbBIX I'AMMa-pe-
MIUTEPOB.

OTH nOAKIIOYAETCS K JOJITOCPOUHOMY IIPOEKTY COOPYKEHUA MeEx-
JyHApoAHOTO TepMmosjaepHoro peakropa ITER B r.Kagapam (Ppan-
I[Us): PA3pabaTHIBAET I HETO TPU AUATHOCTUYECKUX CUCTEMBI /IS
KOHTPOJIA COCTABA TEPMOAAEPHOI'O TOIJIMBA U IIOTOKOB TEILIA HA 3J1€-
MEHTBl KOHCTPYKLMU PEAKTOPA, 4 TAKXKE I/ UCCIECLOBAHUA IPOAYK-
TOB TEPMOANEPHBIX peaKnil. B npeaasepun csoero cronetTud Mucrn-
TYT 3aBEPIIAET PAGOTHI MO MOJEPHU3ANUN CHEPUUECKOIO TOKAMAKA,
HAIIPABJICHHBIC HA KPATHOE YBEJIUUYECHUE IOTOKA HEUTPOHOB (B Kaue-
CTBE NEPCIEKTUBHON 3aA4U UMEETCA B BUJY IPOCKTUPOBAHUE U CO-
OPYXEHUE NPOTOTUNA KBA3UCTALUOHAPHOI'O UCTOYHUKA HEUTPOHOB
Ha OCHOBE KOMIIAKTHOI'O TOKAMaKa C LIEAbI0 YCKOPEHUSA BHEAPEHUSA
TEPMOSAJEPHBIX TEXHOJOTMHU U IOBBIIEHUSI 0€30MACHOCTH ATOMHOU
JHEPIETUKN).

[Tox pykosoacTBoM akageMmuka b.Il.3axapuenu B MHCcTUTYTE OQOP-
MWIJIACh U PA3BUBAETCA HOBAS 00IACTb PA6OT — CIUHTPOHUKA, UCIIOJIb-
syiomas (PaKT HAIUYUA Y 3JEKTPOHA COOCTBEHHOI'O MOMEHTA CIIHHA,
B KOTOpOH ydeHsle PTH 3aHANN TUAUDPYIOMIEE TOJOKEHUE B CTPAHE.

B nmocnegnue rojibl O MHUIUATUBE ABTOPA B MTHCTUTYTE POXKIAETCA
€lle OJHO HOBOE HANPABIEHUE UCCAEAOBAHUI, B KOTOPOE BOBJIEYEHDI
YYEHBIE PA3HBIX JA00PATOPUI U JJAKE€ UHCTUTYTOB U KOTOPOE MOXHO
YCJIOBHO HAa3BAThb «(DU3UKA — HAYKAM O KU3HU>.

B nauasne XXI B. CTpaHa CTOJIKHY/IACh C CEPbE3HBIMU BBI3OBAMU, YEM-
TO HAIIOMUHAIOMMMU T€, 4TO BO3HUKIU 80 JieT Ha3a[, B I'OJAbI IIEPBBIX
MATUAETOK: 3TO NMPO6IEMA PEUHAYCTPUATUZANUN, HEOOXOJUMOCTD I10-
BBIIIEHUA KOHKYPEHTOCIIOCOOHOCTA POCCUMCKUX TOBAPOB, 34/1a4d MM-
MOPTO3AMEIIEHUS, YKPEIJIEHUE O60POHOCIOCOOHOCTH. MCONb3ys pa-
HEE HAKOIUICHHBIN OIBIT U CYLIECTBYIOIME HAyYHBIE MIKOJbI, Pusrex
NPEAIPUHAI 3HAYUTEIbHbIE YCUINUA B HAIIPABJICHUN YKPEILJICHUA U Pa3-
BuTHa cBoen cepsr HUOKP, cBA3€N ¢ KPYNHON NPOMBIIUIEHHOCTBHIO
U TOCYJAPCTBEHHBIMU 3aKA34YMKAMU B JIUIle TOCKOopniopanuu (Pocarom,
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Pockocmoc, Pocnano), B TOM 4uc-
JI€ B UHTEPECAX BOCHHO-IIPOMBIII-
JIEHHOI'O KOMILJIEKCA.

Ha 6a3e ®TU B 2012 1. OTKPBHIT
Hay4yHO-TEXHUYECKUH LEHTP TOH-
KOIJIEHOYHBIX TexHojsorun OO0
«Xepemn», KpynHeunmero B Poccuu
MIPOU3BOUTENS KDEMHHUEBBIX COJI-
HEYHBIX MOAYJIEH, Ui pa3paboTKu
UX NPOMBIIUIEHHBIX TEXHOJOTHI.
B maprHepcrBe ¢ OO0 «Xesem,
Ha 6a3e paspabdorannbix HTII Tex-
HOJIOTUI U BBIITYCKAEMOU 3aBOJIOM
«XeBe/1» IPOMBIIICHHOM IPOJYK-
LUM OCYIECTBIAETCI MAaCCOBOE
NPOEKTUPOBAHUE U CTPOUTEILCT-
BO COJIHEUHBIX 3JIEKTPOCTAHIUI
B perumonax Poccum, cospaerca
HOBadA IOAOTPACIb OTEYECTBEH-
HOI 3HEPreTUKH — COJIHEYHas
sHepretuka. Cepbe3Hble 33/1a4u
B 06aacTu 3HEProdaddHeKTuBHOC-
TH U 3HEPTOCOEPEKEHUA CTUMY-
JIUPOBAJIN pa3BuTHE B MHCTHUTYTE
HallpaBjI€eHUs pa3paboTOK JUTUI-
HOHHBIX AKKYMYJIATOPOB C BBICO-
KOH yJ€/IbHON MOIIHOCTBIO.

C 11€IBI0 KPATHOT'O YBEJIMYEHUS PE3YIBTATUBHOC-
TH geaTeabHoCTH B cpepe HMOKP no psagy npuopu-
TETHBIX HANIPABIEHNI HAYKNA U TEXHOAOTUn Poccun-
ckoit depepaunyu, NOBbBIIEHUA 3POEKTUBHOCTU
TpaHchepa pa3paboTOK B MNPOMBIIUIEHHOE MPOU3-
BOJICTBO U obecnedeHus umnoprosamenienusa, OTU
¢ 2013 r. peanusyer MacmTaOHbIN UHBECTUIJMOHHBIN
npoekT 1o cospanuio HUOKP-uenTpa. OH 6yaer 06-
JaJaTh KOMIUIEKCOM COBPEMEHHBIX TEXHOJOIHUYEC-
KUX 30H 11 3P PEKTUBHOTO IIPOBEJACHUS UCCIEJOBA-
HUIT 1 Pa3paboToK B 06JACTAX HOBLIX (DYHKIIMOHAJIb-
HBIX HAHOMATEPUAIOB U YCTPOMNCTB HA UX OCHOBE,
ONTO3NEKTPOHUKU U 3JICKTPOHUKH, dHEProdadpdex-
TUBHOCTU U SHEPTOCOEPEKEHU.

Ceropuamuni Pu3Tex NPeACTABIICT COO0N OJUH
U3 BEAYIUX HAYYHO-MCCIEJOBATENBCKUX LIEHTPOB
MUPA, B KOTOPOM paboraeT 6oJsiee 2 ThIC. COTPYAHU-

MopepHu3npoBaHHblii chepuyeckunit Tokamak «Imobyc-M2» — nyckoBoi 06bEKT
K 100-netuto OTN.

KOB (cpenu HUX 18 unenos PAH, oxoso 240 1OKTOPOB
1 560 KaHAUTATOB HAYK).

% ok %k

Hayunaa mkona Modde crana alma mater /14 BbI-
JaI0muxcsa poccurckux ¢uszuxkos: H.H.CemE€HOBA,
ITJL.Kanuuel, IATamosa, JLOJTangay, AJILAnexcanp-
posa, fA.b.3enpgosuua, U.B.Kypuarosa, I0.b.Xapuro-
H4 U MHOTUX-MHOTUX JIPYTHUX.

Jlenunrpaackum OU3TEXOM IO BCEH CTPAHE CO-
34AHO OOJIBIIOE CEMEHUCTBO (PUIUKO-TEXHUUECKUX
UHCTUTYTOB.

Ha nporsokeHuu CBoel crojeTHen ucropuu du-
3UKO-TEXHUYECKUN MHCTUTYT OKA3aJ U IPOJOJLKAET
OKa3bIBATb OIPOMHOE BIUAHUE HA PA3BUTHE OTEYECT-
BEHHOI U MUPOBOU HAYKH, IPOMBIIIJIEHHOCTHA U 0060~
POHOCIIOCOOHOCTHU CTPAHLL M

Legendary Ioffe Institute: 100 Years of Service to Science and Homeland

A.G.Zabrodskii

Ioffe Physical-Technical Institute, RAS (Saint Petersburg, Russia)

A range of literature sources is devoted to the numerous, steeped by legends and glory events of the century-long his-
tory of the Ioffe Physical-Technical Institute (for short, Ioffe Institute), which had a great impact on the development
of world science and strengthening of the industrial power and performance capacity of our country. This brief essay
is intended to seize the unseizable and to become a guide over the whole history of Ioffe Institute, from foundation
to present time, and provide the reader with insight into the grandiosity of what has been done by several genera-
tions of its scientists on the background of milestone events in the history of our country.

Keywords: Ioffe Physical-Technical Institute of Russian Academy of Sciences, Leningrad Physicotechnical Institute,
Ioffe Institute, 100th anniversary.
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dusmex —
MeskgyHapogHoMY
mepmossgepHoMy peakmopy

DOI:10.31857/50032874X0000885-2

M.I1.Ilerpos', B.U.AdanacreeB', E.E.Myxun', A.E.IllleBenés’

'Quaurxo-mexnuneckuti uncmumym umenu A.Q.Hogpepe PAH (Canxm-Ilemepoype, Poccus)

B OTU umenu A.®.Modde B cUeT MEXTYHAPOSHBIX 0643aTENbCTB POCCUN CO3AI0TCA TPHU JJUATHOCTUYECKUX CHCTEMBI
JJI U3MEPEHUs OCHOBHBIX MAPAMETPOB IIA3MbI M U1 KOHTPOJISA PeXUMa MexIyHapOgHOIO TEPMOAJEPHOIO PEAKTO-
pa UTOP, coopyxkaeMOro B HacTodAmee BpeMa BO PpaHIIuU. DTO CUCTEMA U3MEPEHUA TOTOKA 4ATOMOB U3 IIJIA3MBI C I1€-
JIBIO KOHTPOJIA U30TOMHOTO COOTHONICHUSA TEPMOAAECPHOTO TOmIMBa D /T, cncTeMa TOMCOHOBCKOT'O PACCEAHUA CBETA
J1a3epa Ha 3JICKTPOHAX IIJIA3MBI B JUBEPTOPE C IIEIbI0 KOHTPOJIA 3HEPTOHATPY3KH JIUBEPTOPA U 3AIUTHI PEAKTOPA OT
ABAPUIA, 4 TAKKE CUCTEMA U3MEPEHHU CIUIONIHOTO U JIUHENYATOI'O CIEKTPOB IAMMa-U3/Iy4€HUA IIa3Mbl. CIIJIOMHOM
CIIEKTP MUCIOJL3YETCS JII1 KOHTPOJSA PA3BUTHA MHTEHCUBHOCTU IydyKa yOETAIOMUX 3JIEKTPOHOB C IEJBIO 3AMIUTHI
peaxkropa OT aBapuy. JIMHEUYATBIH CIEKTP raMMa-U3JIy4CHUA IIO3BOJACT ONPEICIATh BPEMs YACPKAHUA OBICTPBLIX
MOHOB B IUIA3M€ PEAKTOPA.

Kiarouessie ciaoBa: TepmosijiepHblit peakTop UTOP, aTOMHBIE aHAIU3ATOPBI, TOMCOHOBCKOE PACCEAHUE, TAMMaA-CIIEK-
TPOMETPHSL.

O3/1aHUE TEPMOSIEPHON SHEPIETUKU MTO-TIPEXK-

HEMY aKTYAJIbHO: PECYPCHI I HEE HEUCCAKAE-

MBI, ¥ BJOOABOK OHA 3KOJOTHUYHA. B KauecTBe
NIPOTOTUIIOB OYAYIMIMX TEPMOALEPHBIX PEAKTOPOB
Jy4II€ BCETO Pa3pabOTaHBl YCTAHOBKM THUIIA TOKa-
Mak. [IpUHIUNHNAIbHAS BO3MOXKHOCTb IOJYYECHUA
B TOKAMAKAaX YIIPABIAEMOU TEPMOAAECPHON PEAKLUU
CIUAHUA A1€P AEUTEPUS U TPUTUA C BBIXOJOM MOII-
HoCTH nopsagka 10-20 MBT, npakTUYeCKU CPABHU-
MOI C BKJIAJbIBAEMOI B IJIA3MYy MOIIHOCTBIO, ObLIA
YCIEMHO NPOAEMOHCTPUPOBAHA HA OOJBIIUX TOKA-
makax TFTR (CIIA) u JET (Bequko6pUTaHUA) B KOH-
ne npoutoro sBexka. CoopyxaeMbpll B HaCTOALIEE
BpeMa BO PpanHuuu MeXAYHAPOAHBIN TEPMOALEP-
HBI 9KCIEPUMEHTANBHBIN peaktop UTOP* (ITER —
International Thermonuclear Experimental Reactor)
NPEJCTABIACT COOOM CIEAYIOMMUN, PEMAONUH, mar
Ha NYTU K TEPMOAJEPHON 3HEPreTUKE. YCTAHOBKA
C OKHJAEMBIM TOJOXUTEABHBIM BBIXO/JOM MOMIHOC-
™ nopazaka 500 MBr npegHasHadeHa g MCIBITA-
HHUA OCHOBHBIX 3JIEMEHTOB IPOMBIIUIEHHON TEPMO-
AAEPHOU JIEKTPOCTAHIINH.

HeBupaHHbIN pasmax

O6muit Buji peakropa UTOP nokazan Ha puc.l. 910
BHYIIUTEIbHOE COOPYKEHUE, IPEICTABIISIONIEE COB0M
YTO-TO BPOJIE€ KPYIJION GANTHU BBICOTOM U JIMAMETPOM

*ITER Technical Basis. Chapter 4. P11 (wwwiter.org/pdfs/PDD4.pdf).

© TlerpoB M.II., AdanacweB B.M., MyxuH E.E., [lleBenes A.E.,
2018

Oko10 40 M. BHyTpu pacnosaraercsa TOPOUAAIbHASL
IJIa3MEHHAA KaMepa ¢ D-06pPa3HbIM CEUYEHUEM, OKPY-
JKEHHAA CBEPXINPOBOJAMIMMU KATYIKAMU TOPOUAAJIb-
HOT'O MAIHUTHOTO NOJA. KaTYIKU OXJIAXKJAI0TCA KUJI-
KUM renueM. Bes ata cucrema norpyKeHa B KpuocTar,
OXJIAkK/IA€MBIIT A30TOM, U OKPYKEHA OHOJOTMYECKOU
3AMUTON OT HEUTPOHHOI'O U I'dAMMA-U3/IYYCHUMN.

5 5
: —— 6
3 —2 =
4
i

Puc.1. 06wwii Bug peaktopa NTIP: 1 — kpuocrat; 2 — nnas-
MeHHas Kamepa; 3 — CBepxnpoBoAALMe KaTyWKN MarHUTHO-
ro nons; 4 — AuBepTop; 5 — GNaHKeT ANA NOMOLWEHNA Heil-
TPOHOB U BOCMPOU3BOACTBA TPUTUA; 6 — «MOPTbI» AN [OCTY-
na B naasmy AMarHoCTUYECKUX CUCTEM W CUCTEM Harpesa.
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tm= Muxaun Ilempoeuu Ilempoea, 00Kkmop Ppu-

SEEEE sy c0-mamemamuveckux nayk, npogeccop,
ﬁ-j, 2N1ABHBLLL HAYUHbLL COMPYOHUK PuU3UKO-mex-
y Hu1eckozo urcmumyma umenu A.P.Hogpgpe,
pyKosooumens pabom no memamuixe Meoxwc-
0YHAPOOH020 Mepmoadeprno2o peaxmopa
HUTOP 6 amom uncmumyme. Obaacmo Hayu-
HbIX UHMepPecos — OUuazHOCmMUKa Naa3mol,
ynpaeasemoili mepmosdepHuLil cumnmes.
e-mail: mpetrov@npd.ioffe.ru

Banepuii Heanoéuu Apanacves, 00Kmop
PUUKO-MAMEMAMULECKUX HAYK, 3d6e0)10-
wuil nabopamopueil npoueccos amomHoLx
CMONKHOBCHULL MO20 HCe UHCMUMYMA, DYKO-
gooument pabom no ardaru3y nomoxda amo-
MO8, UCTYCKACMBLX NAA3MOLL Ha UTOP. 3anu-
Maemcs OuazHoCmuKol naasmo. 10 0AHHbIM
0 NOMOKAX ANMOMOS.

Eezenuii Eezenveuu Myxumn, xanouoam
PU3UKO-MamemamuiecKkux Hayx, cmapuiiii
HayuHoLlil cCompyorHux 1abopamopun Gusuxu
gbLCOKOMeMNepaAmypPpHol NAA3Mb. M0O20 e
urcmumymad, PYKo600umens pabom no mom-
COMOBCKOM) pacceanuto 6 ousepmope UTOP.
Cneyuanucm 6 006aaCmu 1a3epHotl OuazHoc-
MUKW NAA3ML U PUSUKU OUEePIOPA MePMO-
A0ePHBLX YCMAHOBOK.

Anexcanop Eeézenvesuu Illegenéa, Hayu-
HoLll compyorur anabopamopun LIukaompomn -
Hotl rabopamopun, PyKoeooumens pabom no
peeucmpavyuu zamma-usnyvenus wa HITIP.
Cneyuanucm 6 oonacmu OuazHOCMuUKLY naa3-
MbL HA OCHOBE OAHHBLX O 2AMMA-USTLYHCHUL.

KpoMme TOro, CTposATcsi CUCTEMBI
JOTIIOJTHUTEIBHOI'O HAI'PEBA IIJIA3-
MBI — UHKEKTOPBI IYYKOB 4TOMOB
BOJOPOJA U 3NEKTPOMATHUTHOTO
U3IYYEHUSA MOIMHOCTBIO B JECAT-
KM METaBATTOB, Pa3Pa0aTHIBAIOTCA
CUCTEMBI YIPABJIEHUA IJIA3MOH,
HaXO/ANECHCA B COCTOSHUU JIIH-
TEJIBHOTO TEPMOSALEPHOrO Tope-
HUS, CUCTEMBI COOpPA U YTHUIN3A-
UUU TPUTUSA U MHOTHE JAPYyTHUE
TEXHOJIOTUH, NPEXKAE HUKOTAA HE
CO3ABABIINECH.

Hapsazny ¢ pekopJHOU Hay4dHO-
TEXHUYECKON CIOXKHOCTBIO UTOP
OTJIINYAET U KPYIHENIINI MACIITA0
MEXAYHAPOJHOTO COTPYJHUYECT-
Bd. B TMranTCcKOu CTpOMKE, KOTO-
pas segerca yxe 6onee 10 ner,
NPUHUMAIOT Y4aCTHE CEMb CTO-
pon — EBpocows, Uuausa, KHP,
[Oxnas Kopes, Poccus, CIIA, Ano-
HUS, — OObEAUHAIOMUX 60JIEE TTO-
JIOBUHBI HACEIEHUA 3EMIIN U NIPO-
U3BOJAIUX npuMepHo 80% mu-
posoro BBIIL D10 06CTOATENBCTBO
CBUJIETEIBCTBYET O TOM, YTO MHU-
pOBas OOIECTBEHHOCTD HE TEPSET
BEPHI B JJOCTHXKEHUE IIE€U MPOEK-
T4 W IOJIHA PEMUMOCTHA OCYIECT-
BUTD €TO.

Eme oJuH pEKOPAHBIN OKa34a-
renp UTOP — ero CroumMocThb
(oxono 20 mapj €BpO B HACTOA-
muil MOMeHT). OHA CyIECTBEH-
HO TPEBOCXOJUT 3ATPATHl TAKUX
KPYIIHBIX MEXAYHAPOJHBIX IIPO-
€KTOB, KaK BosbmOd aJpOHHBINA
Koyutangep, EBpONENCKUN peHT-
TE€HOBCKMI JIa3€p Ha CBOOOJHBIX
3JIEKTPOHAX, MeXXKayHApOAHAA KOC-
Mu4deckas crannua. Ceoeobpasue
3TOrO  MNPOEKTA  3AKIIOYAETCA
U B TOM, 4TO €ro (PUHAHCUPOBA-
HUE OCYWECTBIAETCS I'OCYLapCT-
BAMU-NIAPTHEPAMU HE JIEHbIAMH,
4, TAK CKa3aTb, HATYpOu. ITapTHeE-
pBl B CUET CBOUX 00A3ATENbCTB
IIOCTABJIAIOT HA CTPOUILIOMIALKY

ITpoekt UTOP, HECOMHEHHO, YHUKAJIEH B UCTOPUHU
MUPOBOM HAYKHM M TEXHUKHU. [T0O MHOI'MM OCHOBHBIM
KPUATEPUAM 3TO CAMOC CJIIOKHOC HAYYHO-TEXHHUYCC-
KO€ COOPYKCHME 32 BCC BPEMs PA3BUTHS YCIOBCUEC-
CTBA. YYEHBIC M MHKEHEPDI CO3/4AI0T BHYIINUTEIbHBIN
KOMIIJIEKC, BKJIIOYAIOMUNA B Ce6d MHOTOMETPOBBIE
CBEPXIPOBOAAIME KATYIIKA MATHUTHOTO TOJIS, BAKY-
YMHYIO KaMepy, U3TOTABIUBAEMYIO U3 YHUKAIbHBIX
MaTEePHUAJIOB, KOTOPBIC BBIAEPKUBAIOT KOJIOCCAIbHbIE
MEXAHUYECKHE HANPAKEHUA U MOTYT paboTaTh B yC-
JIOBUAX HWHTEHCHBHOTO HENTPOHHOIO OOGJy4eHH.

3JIEMEHTHI PEAKTOPA U OT/ACIbHBIC €I0 CUCTEMBI JJIs
JanbHENIIEN COBMECTHON COOPKU. Ceruac yxKe fACHO,
YTO TAKOU CHOCOO CTPOUTENBCTBA BBIZBIBAET OOJb-
MIHE CJIOXHOCTH, 33J€PKKH, HAPYIIEHUE CPOKOB
poBejieHus paboT. HapepHoe, ydnie 66110 Obl Opra-
HU30BATh MEXAYHAPOJHBIN KOHCOPLIUYM IO CTPOH-
TEJbCTBY peakTopa U (PUHAHCUPOBATH €rO Ha JOJIe-
BOU OCHOBE. HO Y4aCTHUKHU NPEANOWIN NYyTh IOCTA-
BOK H4 CTPOUIIIOMWAAKY BO PPAHLMIO U3TOTOBIECHHO-
ro KaXABIM M3 HUX ob6opygoBanHud. OCHOBHOU ap-
TYMEHT B IIOJIb3y TAKOTO MOAXO/A4 — MIPAMOU JOCTYII
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Ui CTOPOH K KOJUIEKTUBHOMY HOY-Xay B IIPOILIECCE
akcmayatanun UTOP ¢ TeM, 4TOObl KOKIABIN U3 HUX
BIIOCJAECTBUU MOI' IPUCTYIIUTD K 3(PPEKTUBHOMY CO-
3/1aHUIO0 COOCTBEHHOI TEPMOSAEPHON SHEPTETUKHU.

[Toxamnyit, CaMbIMU MHHOBALIMOHHBIMU 3JIEMEHTA-
MU B ipoekTe UTOP npepcTaBasioTCs AUATHOCTUYEC
KM€ CUCTEMBI, IPEJHA3HAYEHHBIE I KOHTPOJA OC-
HOBHBIX IIaPAMETPOB pEXUMA PabOTH pPEAKTOPA
U 3AIUTHL €r0 OT aBapuil. Bcero B aToT NPpUOPUTET-
HBIII CHHUCOK OBUIM BKJIIOUEHBI OKOJIO JECATKA Jua-
THOCTUYECKUX cucTeM (u3 6osee 40 cucrem, Co3/1a10-
muxcsa g UTOP). Ilepes y4eHbBIMHA U UH)KEHEPAMU
OblIa IIOCTABJICHA 3a71a4ad — pa3paboTaTb CUCTEMBI
JUATHOCTUKU TEPMOSLECPHON IJIAa3Mbl HOBOI'O IIOKO-
JICHUS, UMCIOIUE NPUHUUINUAJIbHBIE OTIUYUA OT
CBOMX COBPEMEHHBIX d4HAJIOI'OB, U CIIOCOOHBIE OOEC-
MEYUTD BEICOKYIO HAJIEKHOCTb PAOOTHI B 9KCTPEMAJIb-
HBIX YCJIOBUAX MHTEHCHUBHOI'O PAJAMALUOHHOIO (ho-
H4, IPUCYTCTBUA PAAUOAKTUBHOTO TPUTHUSA, HAIUYNA
CUJIBHBIX PACCEAHHBIX MATHUTHBIX IIOJIEH, BBICOKON
TeMIEePATYPhl, BUOPALIUI U T.JI.

Hazno OTMETUTD, 4TO B HAIIEN CTPAHE, OJHOU U3
MEPBBIX Pa3BEpPHYBIIEN B cepeguHe XX B. padbOTHI
B OOJIACTH MOJYYEHUA YIIPABIAEMOTO TEPMOALEPHO-
IO CMHTE34, pa3pab0TKA U IPUMEHEHUE METO/OB JIU-
ATHOCTUKU T'OpSAYEN ILJIA3MBL OCYIECTBIAINCH Ha
O4Y€Hb BBICOKOM YPOBHE, BO MHOI'UX CJIy4asaX OLpELE-
JAIOMEM M [aK€ IPEBBIMAIOMEM MUPOBOHU. OCOOYIO
pOJIb B PA3BUTUU JUATHOCTUKMU ILJIA3MBI Y HAC B CTPA-
HE Urpan UMEHHO DPU3BUKO-TEXHUUYECKUN MHCTUTYT
nmenu A. @ .Modde. Bor nouemy HaMm 6bIJIO IOPYIEHO
B CYET MEXJYHAPOAHBIX 00643aTENbCTB Poccum co-
31aTb U IOCTaBUTh HA U TOP Tpu NPUOPUTETHBIX AU-
ATHOCTUYECKUX CUCTEMBl — CHUCTEMY, OCHOBAHHYIO
HA aHAJIKU3E IOTOKOB ATOMOB, KOTOPBIE UCIYCKAIOTCA
IIJIA3MOH; CUCTEMY, MCIOJb3YIOMYIO TOMCOHOBCKOE
paccesaHue CBETA J1A3€pa B JUBEPTOPE (AUBEPTOP —
HanbOoIee SJHEPIOHANPSKEHHBIN i1eMeHT UTOP); cu-
CTEMY, OCHOBAHHYIO Hd 4aHAJIW3€ IOTOKOB IaMMa-
KBAHTOB U3 IIA3MbI, KOTOPBIE BO3HUKAIOT B IIPOLIEC-
Cax ANEPHBIX PEAKIUIL.

ATOMbBI CTAaBAT AMATrHO3 NNna3sme

[Tnazma B TepMosAgepHOM peakrope UTOP 6yxer co-
CTOATb B OCHOBHOM M3 MOHOB HM30TOIIOB BOAOPOJA
(meutepuda M TPUTHUA), HOHOB TIelud — INPOJYKTOB
TEPMOAJEPHBIX PEAKIIMU CUHTE3A JEUTEPUA U TPU-
THUSA, HOHOB IPUMECEH MaTEPUATOB CTEHOK (B IEPBOH
¢asze padorsr UTOP 3T0 B OCHOBHOM 6€pPWIINH, KO-
TOPBIM OyJET MOKPHITA IIEPBAS CTEHKA KAMEPHI PEAK-
TOpPA) M 3JEKTPOHOB. TeMImepatypa MOHOB M 3JIEK-
TPOHOB OyJI€T IOCTUT'ATh BEJIMUUHBI ITOPsAKA 20 K3B,
4 UX IIOTHOCTb — 10" cM™. TInazMa ¢ TakuMHu napa-
METPAMU OKAKETCHA MPAKTUUECKU MOJHOCTHIO HOHU-
30BaHHOU. OJJHAKO B JIOOOH, JaXKE€ OYEHb Tropsyeit
U IUIOTHOU ILIA3M€ UAYT HEUTPAIU3ALUOHHBIE IIPO-
LIECCHI, KOTOPBIE PEBPAMIAIOT UOHBI B HEUTPAJIbHEIE
YACTULBl — ATOMBL DTHU ATOMBI MOT'YT O€CIPENATCT-

BEHHO MOKUJATD IIA3MY, IOCKOJbKY Ha HUX HE Jei-
CTBYIOT MATHUTHBIE U 3JIEKTPUUECKUE TT0JIA, €€ yaep-
JKUBaomue, M3MepeHue TaKUX MOTOKOB 4TOMOB
1 aHAJIU3 UX 110 MACCE U SHEPTUU MO3BOJAET IOJY-
4aTh OYEHb BAKHYIO MHMOPMAIUIO O CaAMON IIA3-
MEHHOH CPEJE U O MPOLECCAX, KOTOPBIE IPOTEKAIOT
BHYTPHU HEE.

Ha BO3MOHOCTb CYIIECTBOBAHUS TAKUX ITOTOKOB
ATOMOB, BBIXOJANIUX U3 IIA3MBl, YYEHBIE OOPATHUIN
BHUMAHHUE €IIIE B CAMOM HAYAJIE PA3BUTUS TEPMOSEP-
HBIX MCCAEJOBAHUMN B HAmeNn crpane [1], a B 1958 1.
akageMukK b.ILKOHCTAHTHMHOB NPEMIOKUI UCIOIb30-
BATb 3TO ATOMAPHOE HU3JIYYEHUE JIA JUATHOCTUKU
miasmbel. B pesynsrare 8 ®TU Obul CO3[4aH IEPBBIN
B MHUPE TAaK HA3BIBAEMBIM ATOMHBLIN aHAMU3ATOP —
npubOp, CHOCOOHBIN U3MEPATh BBIXOAANINE U3 IJIA3-
MBI IOTOKH 4TOMOB. B 3TOM npub6ope BXOAAmuu no-
TOK 4TOMOB MOHH3OBAJICA IIPU NPOJIETE YEPE3 TA30-
BYIO MUIIEHDb, 4 OOPA30BABIIUECA B PE3YJILTATE BTO-
pUYHBIE MOHBI MOABEPraJIUCh AHATU3Y MO 3IHEPrUU
1 MaCCE€ B MATHUTHOM U 3JIEKTPUUYECKOM NONAX U pe-
TUCTPUPOBAINCH AETEKTOPAMH [2]. TeM caMBbIM HA BbI-
XOJlE ATOMHOT'O aHAJIU3ATOPA MOJYYAIUCh JHEPTETH-
YECKHUE PACIPENEIEHUA ATOMOB — U30TOIIOB BOJOPO-
J1d ONPEJENEHHON MAaCChl. BrocmejgcTBumM aTOMHBIE
AHAJIU3ATOPBl PA3HBIX TUIOB, cO3jgaHHbe B OTH,
YCIIENHO NPUMEHSINCD B 3KCIIEPUMEHTAX HAd MHOTUX
COBETCKHUX TOKAMAKAX /Ul U3MEPEHUSA MOHHOU TeMIIE-
paTypbel OCHOBHOI'O MOHHOI'O KOMIIOHEHTA IUIA3MBI [3].
B nocnepnue eCATUIETUSA TPOMIJIOIO BEKA TaKad all-
naparypa 6suia nocrasaeHa u3z OTHU B Begymue Mupo-
BBbIE IICHTPBI TEPMOSJIEPHBIX UCCIEJOBAHUIT B [epma-
Huu, Benuko6puranuu, CIIIA, finonuu u ap., rae ¢ yc-
MEXOM TPOJAOJLKAET MPUMEHATLCA [0 CUX MOP HpHU
Y4aCTUU COTPYAHUKOB HAMIETO UHCTUTYTA [4].

Ceropusa B OTU akTUBHO BEAYTCS PAGOTHL 110 CO-
31AHUIO IEJOTO JUATHOCTHUYECKOTO KOMILIEKCA
ATOMHBIX 4HAJIMU3ATOPOB [JJI1 TOKAMAKd-PEAKTOPA
WUTDP, rae nepes JUarHoCTUKON MOCTABIEHA OJJHA U3
BAKHENMIUX 33/Jad — HU3MEPEHHUE U KOHTPOJb U30-
TOIHOTO OTHOHIEHUS TEPMOAJEPHOTIO TOIINBA (OT-
HOWEHUA KOHIEHTPALIUN JEUTEPUA U TPUTHUA). Jesno
B TOM, YTO B PEAKTOPE HEOOXOJUMO MOJAEPKUBATD
3TO OTHOIIEHUE BOINU3U 3HAUYEHUS, PABHOTO 1, YTOOBI
obecneunTs Hanbonee 3PPEKTUBHOE TEPMOSIEPHOE
ropenue. IIpu pemeHnuu 3TON 3aJa4M HE3AMEHUMOU
OKa3BIBAETCA JUATHOCTUKA, OCHOBAHHAA HA HCIOJb-
30BAHUM ATOMHBIX AHAIU3ATOPOB.

OCHOBHBIMH NIPOLIECCAMH, PUBOAAIUMHU K HEN-
TPAMU3ALMUA TOPAYUX MOHOB B 1azme UTOP, 6yayr
nepesapsaiKka U pajualuoHHas pekombunanus. [ep-
BBIIT IPOIECC HANOOEE CYECTBEHHYIO POIb UT'PAET
B IPUTPAHUYHBIX OOJACTAX IIA3MBL, TAE EPE3aAPI/-
K4 SHEPIUYHBIX MOHOB IIJIA3MbI IPOUCXOJUT HA «XO-
JIOJHBIX» ATOMAX, IOCTYNAIOIUX B IIJIA3MY CO CTEHOK
YCTAHOBKHU. BTOpOIt mporecc JOMUHUPYET B IIEHT-
pPaJIbHON 30HE — B 30HE TEPMOALEPHOI'O I'OPEHU,
rjie OBLICTPBIE HOHBI PEKOMOUHUPYIOT HA 3JIEKTPOHAX
ma3mel. O6a nporecca IPpUBOAAT K 0OPA30BAHUIO
IIOTOKOB 4TOMOB OCHOBHBIX MOHHBIX KOMIIOHEHTOB
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IUIA3Mbl — JEUTEPUA U TPUTHUA.
BaxXHO OTMETUTB, YTO B IIPOLEC-
CaX HEUTPANU3ALUU HMOHBI IUIA3-
MBI, IPEBPAMIASCH B ATOMBI, IPAK-
TUYECKU HE MEHAIOT CBOIO 3HEP-
ruto. Ha 3TOM, B 4aCTHOCTH, OCHO-
BA4HO NPUMEHEHHUE ATOMHBIX dHa-
JNU3ATOPOB JII U3MEPEHUS HOH-
HOU Temnepatypsl. Ho ana UTOP
OCOOEHHO BAKHO JPYyroe 06CToM-
TEJNBbCTBO. [I€710 B TOM, 4TO BBIXO-
JAIIME U3 TIIA3MBI IOTOKM 4TOMOB
K4’)KJOI0 M30TONA BOAOPOJA Ha-
NpSAMYIO CBSI3aHBI C KOHIIEHTPA-
LUEH COOTBETCTBYIOIIUX HOHOB
B IJ1a3Me. IHBIMU CJIOBAMU, U3MeE-
pAfg OTHOIIEHUE MOTOKOB ATOMOB
NEUTEPUSA U TPUTHUA, MBI TOAYYd€M UHMOPMAIUIO 00
OTHOWEHUU KOHIIEHTPAIMU NOHOB JJIEUTEPUA U TPU-
THUSA BHYTPH MIA3MBL

OO6muit BUA JUATHOCTUYECKOTO KOMILIEKCA ATOM-
HBIX aHAJINU3ATOPOB, NPEJHAZHAYECHHBIN /I U3Mepe-
HHUA IIOTOKOB ATOMOB JAeUTepUs U TpuTua Ha UTOP,
[I0K43aH Ha puc.2. CUCTEMA COCTOUT U3 JBYX IPUOO-
POB, PETUCTPUPYIOMUX ATOMBHI [5]. TIepBbIit IO pacmo-
n0xeHUu K kamepe UTDP — ananuszatop HENPA
(High Energy Neutral Particle Analyzer) — npejgnas-
HA4€H JI/IS1 PETUCTPAIIUU ATOMOB B JUANA30HE BBICO-
kux 3Hepruit: 0.1-4 M3B. 34 HUM yCTAHOBJIEH AHAJIM-
3atop LENPA (Low Energy Neutral Particle Analyzer),
paboTalomui B JUANA30HE IHEP-
ruit 10-200 x3B. JIuHuu HabIIO-
aeHus obonx npubopos MPOXO-
JAT 4epe3 o6muil TpybompoBoO/j,
HO CMEIEHBl OTHOCUTENBHO APYT
apyra Ha 50 MM C Te€M, 4TOOBI aHA-
musatop HENPA ne mepexkpbian
0630p ananuzatropy LENPA. Tlo-
3TOMY OHUM MOT'YT PETUCTPUPOBATH
MOTOKH ATOMOB OJHOBPEMEHHO,
HE CO314Bas MOMEX APYT JPVIY.
Kpowme TOro, And 3amuThl aHAIN-
34TOPOB OT BO3/EHUCTBUA PACCEAH-
HOTO MarHUTHOTO MOJIS BOKPYT yC-
TaHOBKU UTOP npubopsl nomenie-
HBI B JIBYCJOMHBIE MATHUTHBIE JK-
paHbl (OOKOBBIE CTEHKU MATHUT-
HBIX 3KPAHOB HA PUCYHKE HE IO-
Ka3aHbl). Becb Tpy6ONIPOBOJ] OKPY-
JKEH HEHTPOHHON 3aIUTOH, KOTO-
pas M3rOTOBJIEHA U3 HEPKABEIO-
el CTany 1 Kapobuaa 60pa U K-
paHUPYET OT HEUTPOHHOI'O U3IY-
YEHMS, BBI3BIBAIONETO AKTUBALIUIO
3JIEMEHTOB JIMATHOCTUKUA U KOHCT-
PYKLIMI, PACHOJIOXKCHHBIX CHapy-
KU TPyOONpOBOAA. BECh KOMIIIEKC
00OpYIOBAHUA CMOHTHPOBAH Ha
TPAHCIIOPTHBIX JAUATHOCTUYECKUX
maatopmMax, ¢ MOMOIBIO KOTO-

13 nnasmel TP

notok atomoe D" un T°

Puc.2. lnarHoctuyeckunini Komnnekc «AHann3aTopsl aToMoB nepesapagku» Ha UTIP:
1 — ananu3satop atomos HENPA; 2 — ananusatop atomoB LENPA; 3 — marHuTHble
3KpaHbl aHaNW3aTopoB; 4 — BaKyyMHbIil TPYGONPOBOA; 5 — HENTPOHHAsA 3aluTa;
6 — TpaHCnopTHble AMarHOCTUYeCKNe NAaTdopMbl.

PBIX OH B COOPAaHHOM BUJE JOCTABIAETCA B JUATHOC-
TUYECKUAN 341

OCHOBHBIEC 3JIEMEHTBl TAHJEMA AHAJIU3ATOPOB
HENPA u LENPA noxasansl Ha puc.3. O6a npeacTasisi-
I0T COOOI MACC-CHEKTPOMETPUUECKUE TPUOOPHI, MO-
CTPOEHHBIE MO OJJUHAKOBOMN cxeMe. MoHnsanusa BXO-
JAIIETO ITOTOKA ATOMOB B HUX OCYIIECTBIIAETCA IPHU
MPOXOJI€ ATOMOB CKBO3b TOHKHE YITIEPOJHBIE TUIEHKU
TOMIUHOM 0Kos0 100 A, 2 aHAIM3 BTOPUYHBIX HOHOB
IO 3HEPIUU U MACCE — B MAPaJUIEIbHBIX JPYI JPYIy
MATHUTHOM U 3JEKTPUYECKOM MOJAX, CO3[ABAEMBIX
AHUIU3UPYIOIUMHU 3TEKTPOMATHUTAMU U AHAJTU3U-
PYIOIUMH 3JIEKTPOCTATUYECKUMHU KOHJJEHCATOPAMU.

Puc.3. OcHoBHble anemeHTbl aHanu3zatopos HENPA n LENPA: 1 — mecTa pacnonoxe-
HWUA TOHKUX YIEePOAHbIX NNEHOK; 2 — ycKkopuTens aHanu3atopa LENPA; 3 — aHanu-
3Mpylolmne 31eKTPOMarHuThl; 4 — aHanu3npyloLme 3NeKTpocTaTuyeckmne KoHLeHca-
TOpbl; 5 — AeTeKTOpHble CUCTEMbI; 6 — KaNMOPOBOYHbLIE UCTOYHUKN UOHOB Tenus;
7 — cuUCTeMbl NOAAEPXKN U IOCTUPOBKU.
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B LENPA Taxke UCIIOAb3YETCs CIIEIIUAIbHBIA YCKOPHU-
TEIbHBIM MOAYJIb Ha Hanpsskenue o +100 kB s
VBEIUYCHUSA 3HEPIUM BTOPUYHBIX HOHOB C IIEJIBIO
VAYUIIEHUS YCIOBUI UX PETUCTPALUU NPU HATUIUU
60JBIIOI0 HEUTPOHHOI'O U ramma-¢oHa. Perucrpa-
M HOHOB BOLOPOAQ, JEUTEPUA U TPUTHUA OCYIIECTB-
JA€eTCd OJJHOBPEMEHHO MHOTOKAHAJBHBIMU JI€TEK-
TOPHBIMU CHUCTEMAMHU. JI€TEKTOPAMHU CHIYXKAT CIEIU-
ABHO Pa3pabOTAHHBIE CUUHTU/UIAIMOHHBIE CUCTYH-
KU C O4€Hb TOHKUMU (1-20 MKM) CUUHTU/UIATOPAMU
CsI(Tl), nmeromumMu npaktudecku 100-IpOLEHTHYIO
3P EKTUBHOCTD PETUCTPAIUU JIII UOHOB U OYEHb
HHU3KYIO YYBCTBUTENBHOCTD K HEUTPOHHOMY U I'dAMMa-
nziaydyeHuio (~107). B KoMILIEKCE TAKKE IPEAYCMOT-
PEHO HCHOJb30BAHUE HCTOYHUKOB HOHOB Tejunf,
NPEAHA3HAYEHHBIX /U1 IPOBEPKU PabOTOCIOCOOHO-
CTH BCEX Y3JIOB AHAINU3aTOPOB. CUCTEMBI MEXAHUYEC-
KON MOJAEPKKUA OOECHEUUBAIOT TOYHYIO YCTAHOBKY
1 IOCTUPOBKY NPUOOPOB HA PEAKTOPE.

BaxHO OTMETUTH, UTO NPOOGIEMA U3MEPEHUS U30-
TOMHOTO OTHOIICHUS B HAaUOOJIEE BAXKHON — IICHT-
panpHOI 06sacTu miaa3Mbl UTOP cBia3ana ¢ orpaHu-
YEHHOU MPO3PAYHOCTBIO MIA3MBI I BBIXOJAMIUX T10-
TOKOB ATOMOB J€UTEPUA U TPUTHA. [IpO3pAYHOCTD OII-
penenaeTcsa BEPOATHOCTBIO NOHU3ALUU dTOMOB 3JIEK-
TPOHAMHU, KOTOPAs MOKET CYLIECTBEHHO OCIA0UTD BbI-
XOAAIUN U3 IIa3MBl IOTOK ATOMOB. TONBKO /I 4ac-
TUIL ¢ 3Hepruen 6osee 1 M3B mmazma UTOP umeer
NIPUEMJIEMYIO IIPO3PadyHOCTb (20.5). K cuacrpio ana
3KCIEPUMEHTATOPOB, TAKAsA MOMYIALIUA UOHOB METrd-
3JIEKTPOHBOJIBTHBIX JHEPTUI B TEPMOALEPHON IIJ1A3ME
6y/eT CYIIECTBOBATh. DHEPIUYHBIE MOHBI JCHTEPUS
1 TPUTHUS NOSABJAIOTCS B IIJIA3M€ B YIIPYTUX CTOJIKHOBE-
HUAX «TE€IUIOBBIX» NOHOB JEUTEPUSI U TPUTHUSA C TEPMO-
ANEPHBIMU ANb(PA-4ACTUL[AMH, BO3ZHUKAIOMUMU IIPU
MIPOTEKAHUU PEAKIUYU CUHTE3A JEUTEPUA U TPUTHSL:

D+T—n (14 M3B) + a (3.5 MaB).

B 3TUX CTOJKHOBEHUAX CPABHUTCIBHO MEJJICH-
HBIE€ UOHBI JEUTEPUSL U TPUTHUSA NPUOOPETAIOT IHEP-
TUIO TOpAjKa U Boime 1 MaB. Takue MOHBI ONyYnIn
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HA3BAHUE <«MOHBl OTJAauMu» (aHIJ. Ha3BaHUE «knock-
ON»). AHAIU3 MOKA3BIBAET, YTO MOTOKH HEATPAIN3O-
BABIINXCSH JEHTEPUEBLIX U TPUTUEBLIX HOHOB OT/A-
4y, BBIXOJAMIUX M3 LEHTPATBHOU 30HBI IJIA3MBI
HUTDP, 0Ka3bIBAIOTCA JOCTATOYHBIMU JIJISI TOT'O, YTOOBI
X MOKHO OBLIO 3aPETUCTPUPOBATH U UCIOIb30BATD
UL ONpeJIeJIEHNA U30TOIMMHOIO OTHOIIEHUS TEPMO-
SIEPHOTO TOIIMBA C HYXKHOM TOYHOCTBIO [6].

Ha puc.4,a npejCTaBieHbl PACYETHBIE JHEPIETU-
YECKHUE CIIEKTPBI IOTOKOB ATOMOB Aelrepus D u Tpu-
Thg T METa3JEKTPHOBOJILTHOTO AWANA30HA HEPTIUN,
06PA30BABIINUXCSA B PE3YIBTATE HEUTPATU3AIUNA HOHOB
OT/aYy, 1A CJIydass PABHOKOMIIOHEHTHON U30TONMHOU
cmecu B nasme UTOP u BeIIEIEHUA TEPMOAJEPHOM
momHocTd 500 MBT. PUCYHOK 4,6 TOKA3BIBAET SHEPTE-
TUYECKYIO 3dBUCUMOCTb COOTBETCTBYIOLUIUX CKOPO-
crert c4eTa Dynockeon U Tinock-on, KOTOPBIE OKUJACTCS 3aPE-
IUCTPUPOBATH aHaan3aTopoM HENPA.

U3 puc.4,6 BUJHO, 4TO CKOPOCTU CYETA ATOMOB
B MEI'd3JEKTPHOBOJIBTHOM [JUAINIA30HE 3HEPIUHU CO-
crapiagoT 10°-10* ¢' M 3HAYUTENBHO INPEBBIMAIOT
(POHOBBIN CUTHAT «72,y-IIYyM», CO3[JABAEMBII HEUTPOH-
HBIM U FAMMa-U3JIy4eHUAMU. TaKasg CTATUCTUKA C 3a-
nacom obecneuusaeT Heo6xoauMylo 10-IpouEeHT-
HYIO TOYHOCTDb OIPEAENEHNd U30TOIHOIO OTHOIIE-
Hug B UeHTpe mnasmbl UTOP npu tpebyeMom Bpe-
MeHHOM paspemenun 100 Mc.

Pe3ysnbrarTel pacyeToB IIOTOKOB dTOMOB JE€UTEPUL
U TPUTHUA «TEIUIOBOIO» JUANA30HA C HEPIUAMU [O
200 k3B, KOoTOpBIE OYAYT PETUCTPUPOBATHCS JAPYIUM
npu6opom — aHanuzatropom LENPA, neMoHCTpUpyET
puc.5,a. CIJIOWIHBIMUA JUHUAMHU 3J€Ch IOKA3dHA
3HEPIrEeTUYECKAL 3aBUCUMOCTb CKOPOCTEN CUETA TEII-
JOBBIX aTOMOB pgeirepust Dy, u tputus T, WTPpUX-
NYHKTUPHBIMU — HU3KOIHEPTETUUYECKUE YACTU CIEK-
TPOB MOHOB OTAAYU Dinockon XU Tinockon, TTOMAATOTIIE
B JUAIla30H U3MepeHun aHaauzaropa LENPA. BugHo,
uTo B obnactu 3Hepruid <100 k3B obecneuusaercs
NPUEMJIEMBIN YPOBEHb curHana >10°-10* ¢!, xoro-
PBII 3HAYUTENBHO IpeBbimaeT poH. Ha puc.5,6 noka-
34HBl NPOCTPAHCTBEHHBIE OOJACTU IIA3MBI BJOJD
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Puc.4. JHepreTuyeckune cnekTpbl aTOMOB AeiiTepUA U TpUTUA, 06pPa30BaBIIMXCA B pe3ynbTaTe HeliTpann3aLnm «MoOHoB oTaa4mM» (a)
1 CKOpOCTU CYyeTa aTOMOB fieiiTepus u Tputusa B aHanusatope HENPA (6).
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CKOpOCTb CHeTa, C =
2
1

‘|0'I 4

10° T T T 1
50 100 150 200

E, k3B

100 k3B

150 k3B

IMMCCHS, OTH. ef,

Puc.5. IHepreTuyeckue cnekTpbl aToMOB AeiTepus U TpUTUA ANs AnanazoHa 3Heprun <200 k3B (a) u o6nactu nnasmel, OTKyAA

BbIXOAAT aToMbl C 3Hepruamu 50, 100 u 150 k3B (6).

MaJIOTO PafinyCa TOPOUAAIbHOM IUIA3MBI 7, OTKY/Ad
ATOMBI JEUTEPUSL U TPUTUA C YIETOM IPO3PAYHOCTH
IUIA3Mbl MOI'YT IONACTb B AHAAMU3ATOP. BUAHO, 4TO
ATOMBI JJEUTEPUA U TPUTHUA TEIUIOBBIX JHEPTUH OYIYT
NPEUMYIECTBEHHO BBIXOAUTH W3 NEPUQPEPUNHBIX
06macTen IIa3Mbl M, COOTBETCTBEHHO, 3TOT JMAIA-
30H 9HEPIUU MOXKET OBITh UCIIOJAb30BAH /UL ONIPELE-
JIEHUS U30TOMHOTO OTHOUIEHUSA B 3TUX 00JIACTAX.

B macrosamee BpeMsA 3aKAHYUBAIOTCA MHOI'OYMC-
JIEHHBIEC WUCHBITAHUA (PaJAUMALUMOHHBIE, MATHUTHLIE,
TEMIIEPATYPHBIE, BUOPALMOHHBIE U JP.) MAKETOB BCEX
KPUTUYECKUX 3JIEMEHTOB JUATHOCTUYECKOIO KOM-
IUIEKCA aTOMHBIX aHAIN3aTOPOB Mt UTOP B coOTBET-
CTBUU C (PPAHLY3CKUMU CTAHAAPTAMU I AJLCPHBIX
yCTAaHOBOK. JIeroM 2019 1. B MEXKAYHAPOJHOIM OPIaHU-
3auuu UTOP Bo ®panuum cOCTOUTCA (PUHANTBHAA 34-
IIUTA [IPOEKTA JUAIHOCTUKM. ITocie 3TOro Mel Ipu-
CTYIIUM K M3IOTOBJIEHHIO U KUIMOPOBKE ANIAPATYPHI
JJIsL ee IOCIE VIO EH TOCTABKU Ha momaaxy UTOP.

Nasep 3awWwuLaeT OT aBapuii U He TONIbKO

JuBEPTOP — 3TO CHENUANBHBIM OTCEK TOPOUAAIb-
HOM KAMEPBI TOKAMAKa-PEAKTOPd, PACHOIOKEHHBIN
B ee HWKHeil yactu (cMm. puc.l u 6). Biarojaps cre-
LUAJIbHO CO3LAHHON I'€OMETPUU MAIHUTHOI'O IIOJIA
B JUBEPTOP HANIPABIAIOTCA BHEIIHUE CJIOU IIJIA3MBI
C L[€JIBIO €€ OYUCTKU. MMEHHO BHEIIHUE CJIOU IIJIA3Mbl
O6OorameHsl IPUMECAMHU, MONAJAIONUMU B IIA3MY CO
CTEHOK IUIa3MEHHOI KaMepPBl. TaM TaKKe HaKaIIUBa-
I0TCA POXKIAIOMUECA B PE3YILTATE TEPMOALEPHOIO
IOPEHUS UOHBI I'e/IUA (TAK HA3bIBAEMAS «I'€JINEBAA 30-
J12»), KOTOPBIE B IIa3Me AUPOYHIUPYIOT HAPYKY. [To-
TOK CJI0d HAPYKHOM IIA3MBI, HANIPABJIEHHBIN B JJU-
BEPTOP, MONAJAET HA CIEIUANbHBIE TUIACTUHEL U3 TY-
IOIIABKOI'O MAaT€puaNd, KOTOPBIM IIA3Ma OTHAET
CBOIO 3Hepruio. /lupeprop — Haumbojee 3HepProHa-
IPSAKEHHDBIA U IIOTOMY CAMBIA KPUTUYECKUM 3JIEMEHT
peakropa. CTALMOHAPHBINA MMOTOK IHEPTUM HA I10-
BepxXHOCTh ~10 MBT/M’ OKaswlBaeTCAd B HACTOAILILEE

BpEMA MPEAEIbHO JOMYCTUMBIM I BCEX U3BECTHBIX
MATEPUAJIOB U CUCTEM OTBOAA TEIUIA. IIpeBrlIeHUE
3TOW BEJIMYUHBI BEET K CEPbE3HOMN aBapuu. BoT 1o-
4EMY YPE3BBIYANHO BAXKHO KOHTPOJIUPOBATH IOTOK
3HEPIUM, NONAJAIIMMNA B AUBEPTOP, OCYIIECTBIAA
TEM CAMBIM 3AIUTY PEAKTOPA OT aBAPUIL.

DTy 3a7auy pemaet co3gasaemas B ®THU guarso-
CTUKA TOMCOHOBCKOI'O PaCCEAHUA B JUBEPTOpPE
WUTDP (ATP), KOTOpasa UCHOJIL3YET PACCEAHUE CBETA
J1a3epa HAa CBOOOAHBIX 3JMIEKTPOHAX MIA3MbL Cxema
pa3pabaTbiBAEMON JUATHOCTUYECKON CHUCTEMBI IO-
KasaHa Ha puc.o.

[TOTOK IJIAa3MBI HA BXO/JE B JUBEPTOP Pa3Ac/IsaeTCs
Ha JIB€ YACTHU WIM, KAK UX HA3bIBAIOT (DU3UKHU, — IBE
«HOI'W». JIy4d 1a3epa IPOCBEYUBAET HAPYKHYIO «HOI'Y»
ausepTopa. Jlazep mMeeT CICAYIOIMUE MapaMETPhL:
3HEPI'UA B UMITyJIbCE 2 JIK, JIUTENbHOCTD UMITYJIbCOB
3 HC, jytrHA BOJHBL 1064 HM, yacToTa 50 [, Onruvec-
Kasg cucreMa coopa CBeTd, PACCEAHHOTO HA 3JIEKTPO-

Puc.6. CeueHne guseptopa Tokamaka UTIP, cxema MarHUTHbIX
NOBEPXHOCTEN W pacnofoxeHne nyyeit ONTUHECKON CUCTEMbI
cbopa [ITP: 1 — fMBepTOpPHbIE NMAACTUHBI; 2 — N4 30HANPY-
fowero nasepa; 3 — 25 NUHKUI HabNAEHUA PAaCCEAHHOTO CBe-
Ta; 4 — ONTUYECKas CUCTEMa, COCTOALLAA U3 CeMU 3epKan.
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HAaX IUIA3MBI, COGMPAET CBET BAOJb «HOT'M> IUBEPTOPA
Ha pHE =0.8 M C IOMOUIBIO CEMU 3EPKAI. 3EepKala
M3TOTOBJICHBI U3 KAPOU/IA KDEMHUA, IOKPBITOI'O OTPa-
JKAIONEH TUIEHKOW cepebpa, 3alUIEHHOIO, B CBOIO
o4yepesib, IPO3PAUHBIM OKPbITHEM U3 ZrO,. Kak nmoxa-
321 MHOTOYHUCJIEHHBIE MCHBITAHUA, UMEHHO TaKad
KOMOMHALIMA MATEPUAJIOB 3€PKAJ JIY4IIE BCETO MOJ-
XOAUT I Ucnonb3osanus B UTOP [7]. Pabora pua-
THOCTHUKM B gauseprope HTDP 6ymeT IpOXOAUTH
B KpalHe HEOGIArONPUATHBIX YCIOBUAX — IIPU BBICO-
KON paJjUallMOHHOU HArpy3kKe Ha ONTHUYECKUE 3Jie-
MEHTBI U 3AIPA3HEHUN ONTHYECKUX JIEMEHTOB IMPO-
JAYKTAMH 3PO3UM IEPBON CTEHKMU B BUJE IBLIEBBIX
U IUICHOYHBIX OCaxAcHUil. IToaToMy HEO6XOAUMO
IPEYCMOTPETD UCIOAB30BAHNUE CUCTEM 3AIMIUTHI BHYT-
PUBAKYYMHBIX ONITUYECKUX KOMIIOHEHTOB. YK€ pa3pa-
60TaHA ¥ UCIIBITBIBAETCS CUCTEMA OUUCTKU 3€PKAJ BBI-
COKOYACTOTHHIM (BY) paspasaoM B CMIBHOM MATHUT-
HOM 1oJie [8]. 3aMeTHUM, UTO BEJIUUYMHA PACCEAHHOTO
MATrHUTHOI'O IO/ PEAKTOPA B PAMOHE PACIOIOXKECHUA
nepBoro 3epkana 3—5 Ti. B nporjecce paboTel peakTo-
P4 BO3MOKHBI CMEIEHUA OITUYECKON CUCTEMBI OTHO-
CUTENBHO MIA3MEHHON KaMEpPBI, JOCTUTAIOMIUE He-
CKOJIBKMX MWITUMETPOB. DTO IPUBEJET K HEOOXO/U-
MOCTH €€ NEPUOJANYECKON IOCTUPOBKH, I YETO Ipe-
JYCMOTPEHA JUCTAHIIMOHHAS IOCTUPOBKA 3E€PKAJI C UC-
[IOJb30BAHUEM CIICIIUAIBHO Pa3PAOOTAHHBIX IIHE30-
asuraresnei [9].

OnTuyeckas CUCTEMA NMEPENAET U300pAKEHUE
30HJJUPOBAHUA «HOTU> QUBEPTOPA HA BXOJ ONTOBO-
JIOKOHHOTO JKI'yTa, CEKIITUOHUPOBAHHOTO HA 25 4ac-
Tel. BOTOKOHHBIN XKI'YT JJIMHOU OKOJIO 50 M nepeja-
€T CBETOBBIC UMIIY/IbCHL HA 25 CIEKTPOMETPOB, pac-
IIOJIOKCHHBIX B JUATHOCTUYECKOU KOMHATE. B Kax-
JOM 13 25 NMYYKOB PACCEAHHOTO CBETA CIEKTPOMET-
pamMu usMepaeTcda a0COMIOTHAA HHTEHCUBHOCTD
1 JIONIUIEPOBCKOE YIIUPEHUE CIIEKTPATBHOTO KOHTY-
pa TOMCOHOBCKOI'O paccesaHusd. ITo abCcoMoTHON UH-
TEHCUBHOCTU COOPAHHOI'O PACCEAHHOI'O CBETA OIIpe-
JEIAETCd IJIOTHOCTb PACCEUBAIOIUX 3JIEKTPOHOB,
a4 IO JONIUIEPOBCKOMY VIIUPEHUIO CIIEKTPATBHOTO
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KOHTYP4 JIA3€PHOTO M3JIyYEHUA — UX TEMIIEPATYPA.
DTH JaHHBIC TTO3BOJIAIOT ONPEEIUTD PACIIPEICICHUE
JABJIEHUA 3JEKTPOHHOIO KOMIIOHEHTA IJIA3MBI
(~n.T.) BAOIb IO MOTOKY U3 OCHOBHOMU IIJIA3MBI B 1U-
BEPTOP U OLEHUTb INIOTHOCTh MOIIHOCTH IIA3MEH-
HOM HATPY3KHU HA JJUBEPTOPHBIE MIACTUHBI.

Puc.7 npeacrasnger pacrupejeicHus TeMuepary-
PBI ¥ TUIOTHOCTH 3JIEKTPOHOB BIOJIb JTA3€PHOTO Ny4a,
MIOJIyUEHHBIE MYTEM YUCIEHHOTO MOJEIUPOBAHU:
OHHU HAIVISAJAHO WUIIOCTPUPYIOT YYBCTBUTEIBHOCTD
JUATHOCTUKUA K M3MEHEHHIO INIOTHOCTU MOIIHOCTH
IJIA3MEHHOW HATPY3KM HA IUIACTUHBI AUBEPTOPA.
ITo NpUBEJEHHBIM PE3YAbTATAM BUIHO, YTO H4 OCHO-
BAHUM aHAIM3a JAHHBIX Ha JUIMHE Jy4a Ja3epa
0.2-0.4 M MOXHO ONpPEJENATh U3MEHEHUE TUIOTHOC-
T MOIUIHOCTH HATPY3KU C NPEANUCBIBAEMON JJOKY-
MeHTaMu UTOP TouHOCTBIO 20%. DTH JAHHBIE MOTYT
OBITh BKJIIOYCHBI B CUCTEMY OOPATHBIX CBA3EH, pEry-
JUPYIOMUX TONOKEHUE IIA3MBI OTHOCUTENBHO JIU-
BepTopa. [Ipeanonaraercs, 4To B ¢j1y4ae, Korja MOl -
HOCTb npespimaeT 15 MBT/M? HanyCK raza Ha BXOJE
B IUBEPTOP MO3BOJIUT NEPEUINYIUTD UACTh MOIMIHOC-
THU U YBEJIUYUTD JJABJIEHUE HA BXOJE B AuUBEPTOP. [Ipn
3TOM MOIIHOCTDb, MONAJA0NmasA B AUBEPTOP, YMEHD-
murcsa. Pexxumpl pa6orsl, B KOTOpeIX UTOP cmoxer
(PYHKIIMOHUPOBATH MPOJOLKUTEIBHOE BPEMSA, COOT-
BETCTBYIOT HATPY3KAM HA IUBEPTOPHBIC MJIACTUHBI OT
6.5 10 10 MBT/M? 2 OKHIAEMBIH ONITUMYM COCTABJISA-
er ~8 MBr/mM’ Bosnee HM3Kad HArpPy3Kd, BO3HUKAIO-
mas MPU MOBBIIEHUN JABJECHUA IJIA3MBI HA BXOJE
B IUBEPTOP, IPUBEAET K YMEHBIIEHUIO ITIOTOKA B JIU-
BEPTOP U3 OCHOBHOI MJIA3MBbl U YXY/IIIECHUIO V/iEPXKa-
HU IJIA3MBbl U3-32 HAKOIUICHUA IIpUMECEH, a 6oiee
BBICOKYIO HATPY3Ky JUBEPTOPHBIE IIACTUHEBL B TEUe-
HHUE JIUTEIBHOCTU pabodero mmnynbca UTOP BbI-
JepKaTh HE cMOTrYT. Tak, Harpyska 15 MBt/M? fonyc-
KA€TCS TOJIBKO Ha HECKOJBKO CEKyHA. Takum obpa-
30M, ganHblie TP Kparine BaXXHBI 11 OTPAOOTKU pe-
JKUMOB yJI€PKAHUSA IIA3Mbl B ONTUMAJIBHOM C TOUKHU
3peHusa 0€30MaCHOCTU CLIEHAPUU PAOOTH PEAKTOPA.
Hamo OTMETUTD, UTO 3TA 3aJa4a — OCHOBHAA 111 TP
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Puc.7. PacyeTHoe pacnpegeneHue 3N1eKTPOHHON Temnepatypbl (a) U 3NeKTPOHHOM NA0THOCTH (6) nnasmsl BLOJb Jiy4a 30HAUPY-
folLero nasepa CHNU3y BBEPX MPU PasfAnYHbIX BETUYMHAX MIOTHOCTU MOLYHOCTU NNA3MEHHOI Harpy3KM Ha NNAcTUHbI [UBEPTOPA.
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W KU3HEHHO BAXHAA 1A peakTopa. HO BO3MOXKHOCTH
npumeHenus JTP na UTOP €10 He OrpaHUUYNUBAIOTCS:
JUATHOCTUKA 4YPE3BBIYANHO MH(POPMATUBHA U [JJIA
JETAIBHOIO U3YYEHUA (PU3UYECKUX IIPOIECCOB B 1U-
BEPTOPE, CYMECTBEHHO BIUAIOMMUX HA €ro pabdoTy.
DTA TEMATUKA BBIXOJUT 32 PAMKN HACTOAIIEN CTATHUA
1 PACCMATPUBAETCA B CHEIIMAIBHBIX XKypHAJIAX (CM.,
nanpumep, [10]).

JTP B fuseprope UTDP Oyner coBMenieHa ¢ Apy-
IO JIA3€PHOM AUATHOCTUKOU — JIA3€PHO-UHYLIUPO-
BaHHOU (pnyopecuenuuen (JIM®). [TnonepHas pabo-
T4, ONMCHIBAIONAA IEPBOE B MUPE npuMenenne JINP
HA TOKAMAaKE B HAIIEM HUHCTUTYTE, NPEACTABIECHA
B [11]. OTa AMArHOCTUKA JAET HHMOPMALIMIO O TEMIIE-
paType MOHOB U aTOMOB B maasme. Tak xe, xax JJTP,
JIN® — nazepHas AMATHOCTUKA IJIA3MBL. B oTinyue
OT TOMCOHOBCKOTO PACCEAHUA HA CBOOOJHBIX IJIEK-
TPOHAX, 3/1€Ch MCIHOJIB3YETCA BO30OYXKAEHUE ATOMOB
WJIM HMOHOB, MMEIOIUX CBA3AHHBIE 3JEKTPOHBI HA
CBOUX OOO0JIOUKAX, CBETOM JI1A3€Pa C OIPEAECICHHON
PE30HAHCHOI 4aCTOTOU. [IpU €ro NOIIOmEeHNU IPO-
HUCXOJAT MEPEXO/BI MEKAY BO3OYKAEHHBIMU YPOBH-
MU, 4 3ATEM BO3OYKIEHUE MTHOBEHHO CHUMAETCA ITy-
TEM HMCIYCKAHUA COOTBETCTBYIOIUX KBAHTOB CBETA.
OcHOBHA4 3aja4a guarHoctuku JIM® B UTOP — no
JOINIUIEPOBCKOMY YIIMPEHUIO BO30OYKAAEMBIX CIICKT-
PAJIbHBIX JUHUN HAXOAUTD TEMIIEPATYPY MOHA I'E€JIUAL
U TEM CAMBIM — HWOHHYIO TEMIIEPATYPY B AUBEPTOP-
HOM 1iasme. [pyrag 3agada JIMP — onpepgenenue
IIJIOTHOCTHA ATOMOB T'€IUA B JJUBEPTOPE MYTEM HU3MeE-
peHusl a6COMOTHON HHTCHCUBHOCTU BO30YXK/AdEMBIX
nuHUN. [Ipu 3TOM s BO3OYXK/AEHU, HAIPUMED, JH-
HUU ATOMA reanud 587 HM MOXKHO HUCIOJb30BATD J1d-
3ep C IMHON BOJAHBI 388.9 HM. Tak KaK CHEKTPalb-
HBI€ JIMHUU BLICBEUUBAIOTCS BO3OYKIEHHBIMH 4TOMA-
MU, KOHIIEHTPAIIUA KOTOPBIX MOXKET 3HAYUTEIBHO
OT/INYATBHCA OT IOJHOM, U3MEPEHUE IIJIOTHOCTU HEM-
TPAJABHOIO Ieus TPeOyeT INepecyera ¢ UCII0JIb30Ba-
HUEM CTOJKHOBUTEIbHO-U3IYYATEIbHON MOJEIHU.
Heo6xXoAuMBIE IPU TAKOM MOJIEIUPOBAHUA MAPAMET-
pol 1. u T. npepocrasiasiorcs ATP. [Togpo6Hoe onuca-
HHE BO3MOXHOCTEH aumarHoctTuku JIM® nHa UTDP
npejacrapieHo B pabore [12]. Baxno, uyro ATP
u JIN® — naszepHblC JUATHOCTUKU, B3AUMHO JOIOJ-
HAIOIUE JPYI APYrd, KOTOPBIE UCIIOIb3YIOT B 3HAUU-
TEJIbHOM CTEIEHU OAHY U TY K€ YHUBEPCAIbHYIO JId-
3EPHYIO U 30HAUPYIOLYIO OIITUKY.

Hamo OTMETHUTD, YTO B LIEIOM 3TAd KOMOMHUPOBAH-
Had CUCTEMA JTUAUPYET CPEAU AUATHOCTUYECKUX CHU-
creM Ha UTOP 1o 4ucay MHHOBALMOHHBIX PEIIECHUH.
B Hacrosmee BpeMs INPOLOJIKAETCA U3TOTOBICHUE
MaKE€TOB KPUTUYECKUX IJIEMEHTOB CUCTEMBL U UX UC-
IbITaHUA. [OTOBUTCA K BBOJAY B CTPOM CTEH[, HA KOTO-
poM OyAyT TECTUPOBATLCA PA3JMYHBIE YCTPOUCTBA
IOCTUPOBKU U 3AIUTHI BHYTPUBAKYYMHON ONTHUKHU OT
HAIIBUICHUS, B YACTHOCTHU OYUCTKU ONTUYECKUX JJIE-
MeHTOB BY-paspsagom. Ota paboTa BBI3BIBAET OOJIb-
LIOM MHTEPEC KOJUIEKTUBOB PA3HBIX CTPAH, 3AHUMA-
IOMUXCA Pa3pabOTKON ONTUYECKUX AUATHOCTHUYEC-
KUX cucrem st UTOP.

WHcneKuns raMmma-KBaHTaMu

FaMMa-AUATrHOCTUKA TEPMOSALEPHON ILIA3MBl OCHOBA-
H4 HA CIIEKTPOCKOIIMU I'AMMa-U3JIy4YE€HUsA, BBI3BAHHOT'O
ALEPHBIMU PEAKLIMAMU C y4ACTUEM MOHOB C 3HEPTUEN
B HECKOJIBKO COTEH KHUJIO3INEKTPOHBOJBTOB U HOJIEE,
4 TAKXKE HA PETUCTPALMU CIUIOIHOTO CIEKTPA TOP-
MO3HOI'O I'dMMa-U3Jy4YC€HUs 3JIEKTPOHOB. MHTEHCUB-
HBII JIMHEUYATBIA CIIEKTP IAMMA-U3/Iy4YCHUS BOZHUKA -
€T TOI/la, KOT/Ja OLICTPBIE MOHBI PEATUPYIOT C HOHAMU
TEPMOAJJEPHOTrO TOIIMBA TUOO C MIA3MEHHBIMU MIPU-
MECSMU, TAKUMU KaK OepUiIni, 60p, yIJIIEPOs U KUCIO-
poj. PazgsuTue AMAarHoCTUKU TOPAYEN MIJIA3MBI METO/1A-
MU I'aMMa-CIEKTPOCKONMU HA4aJI0Ch B 1980-x rojgax
IPU aKTUBHOM y4uacTuu coTpyguukos ®THU [13]. Toraa
OBLIN JOCTUTHYTHI 3HAUYUTENBHBIE YCIIEXU B Pa3paboT-
K€ TEXHOJIOI'MH [JOIOJHUTEIbHOIO HAI'PEBA ILIA3MbL
PE3OHAHCHBIMU METOAAMU (MOHHO-IIMKIOTPOHHBIN
PE30HAHCHBIA HAI'PEB, HWXHETNOPUJHBIN HATPEB)
1 MYTEM HHKEKIIUU B IJIa3My MYYKOB HEUTPATbHBIX
ATOMOB. OTO IPUBEJIO K IMOABICHUIO 3HAYUTEIbHOUN
[IONYJIALUY MOHOB B IIA3ME C SHEPIUEH B COTHU KU-
JIO3JIEKTPOHBOJIBTOB U K BOZHUKHOBEHUIO JOCTATOY-
HO MHTEHCHUBHBIX /I PETUCTPAIUU AJEPHBIX PEAK-
LM B3AUMO/ICUCTBUS OBICTPBIX MOHOB C IPUMECHBIMU
HOHAMU. [IONOJHUTEIbHBIN HAIPEB OOECIEUYMII €L
OJMH UCTOYHUK OBICTPBIX UOHOB B IIJIA3ME — IIPOAYK-
TBI TEPMOS/IEPHOTO CUHTE3, HAIPUMED alb(a-4acTu-
Libl, TOABIAIOIUAECSA B PE3YIbIATE OCHOBHOHU TEPMO-
ANEPHON peaKnu. JJUarnoCTupoBaTh PaCIpeIeIeHUE
anb(a-9aACTULl, YAEPKUBAEMBIX B IUIA3ME, ITOMOTAET
JIuHUA € Hepruei 4.44 MsB, BOZHUKAIOWAA [IPU PEAK-
UMM C ydacThueM O6epusuiud (OCHOBHOM IPUMECH
B IUIA3M€ HA KPYIIHENIIEM B HACTOALIEE BPEMS TOKAMA-
ke JET u na UTOP B 6ypymem), — “Be(a,ny)"*C. lamma-
nnHuAa 4.44 MaB nmeeT 1ONIIepOBCKOE YIINPEHUE, U3-
MEPUB KOTOPOE C IOMOIIBIO MOTYIIPOBOJHUKOBBIX Jl€-
TEKTOPOB C BBICOKUM 3HEPICTUUYECKUM PA3PEUICHUEM,
MOXKHO BOCCTAHOBUTb 3HEPIETUYECKOE PaACIpEEe-
HUE 1b(PA-YACTULL, TOABAIOMUXCA B PE3YIBTATE TEP-
MOAJLEPHOI'O TOPEHUS U B IIPOLIECCE CBOEI'O TOPMOKE-
HUS 00€CIEYNBAIOMUX HAIPEB Iaa3mel [14]. M3mepe-
HHUA PACIpPENENeHusa anbda-4aCTUL, YPE3BBIYANHO
BAXKHBI 111 KOHTPOJISL TOPEHUS TEPMOSICPHOM IIITA3MBL.
VM CTOYHUKOM CIIJIOIIHOI'O CIIEKTPa I'dMMa-U3JIy-
YEHHUA U3 IIA3MBbI CJIY’KAT YCKOPEHHDBIE (TAK HA3bIBAE-
MBIE YOETAIOMUE) INEKTPOHBI, KOTOPBIE IPU B3AUMO-
JEUCTBUM C MOHAMHU IUIA3MBI BBI3BIBAIOT MHTEHCHUB-
HOE TOPMO3HOE u3nydeHue B MaB-guanaszone. OHep-
I'Us MydKa yOEralomux 371eKTPpoHOB B UTOP Moxer
JOCTUI'ATb JAECATKOB MEIa3JE€KTPOHBOJBIOB, 4 TOK
yberanus — 6onee meraamiepa. JuarHocTuka pa3Bu-
TUA NIYYKOB TAKUX YCKOPEHHBIX 3JIEKTPOHOB IIyTEM
PETUCTPAIUHU UX TOPMO3HOTI'O CIIEKTPA — HEOOXO/HU-
MO€ yCJIOBHE O€30MACHON 3KCIIYaTAIUU TEPMO-
AIEPHOIO PEAKTOPA, TAK KAK IIPU CPBIBE pa3psAaa IIy-
YOK 3JIEKTPOHOB MOXET BbI3BATb CEPbE3HBIE IIOBPEK-
JEHUA BAKYYMHOM KaMEPBI TOKAMAKa.
FaMMa-CIEKTPOMETPUYECKME HU3MEPEHUSA C yCIIe-
XOM IIpUMEHSETCS Ha ToKaMake JET s AuarsoCcTuku
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Puc.8. Cxema anemMeHTOB ramma-cnekTpometpa: 1 — HelTpoH-
HbI 3KpaH; 2 — HPGe-peTekTOp; 3 — 3NeKTpOMeXaHU4YeCcKui
oxnaputens HPGe-getektopa; 4 — LaBr;(Ce)-petektop; 5 —
3NeKTpoaBuraTens; 6 — HENTPOHHbI aTTeHaTop.
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Puc.9. Pe3ynbrat MogenuMpoBaHus CnekTpa ramma-usyyeHus
3a 100 mc pa3psaga UTIP mowHocTbio 500 MBT.

OGBICTPBIX MOHOB U YOEralomux 3J1EKTPOHOB [15-17].
HecKObKO JIeT Ha3a/] COOTBETCTBYIoMmas cucrema JET
6blJIA MOJICPHU3UPOBAHA. DBUIM YCTAHOBIECHBI HO-
BEUIINE CHEKTPOMETPHl HA OCHOBE CLUHTUJUIAIIMOH-
HBIX AeTeKTOpOoB LaBr;(Ce) ¢ BBICOKON CKOPOCTBIO
cuera [18] m monynposopgHukosbii HPGe-crekrpo-
METp C 3HEPTEeTUYECKUM pazpemeHueM 2.5 k3B (Ha
auHuK 1332.5 K3B), NO3BONAIOMUN BOCCTAHABIUBATD
SHEPrETUYECKOE PACHPEEIEHUE HOHOB B MJIA3ME I10
JONIUIEPOBCKOMY YVHIMPEHUIO TaMMa-TUHUI. [IpuHH-
MaloIlye aKTUBHOE YYaCTHE B MOJAEPHU3AINN T'aMMa-
crnekrpomerpuueckon cucremsel JET yuensie uz ®TU
pEANU3YIOT IPUOOPETEHHBII OIBIT B pa3Pa0OTKE I'aM-

Jiuteparypa / Reference

Ma-cuexkrpomerpa g UTOP [19, 20]. OcHOBHAs 3aa-
ya pazpabareiBacmoro B @TH ramma-cnekrpomeTpa —
JIOIIOJIHUTD MPEJOCTABISAEMBIE ATOMHBIMU aHATU3ATO-
paMu IaHHBIE 00 U30TOMTHOM OTHOLIEHUH TEPMOSEP-
HOTO TOIUIMBA, U3MEPUTH IHEPIETUUECKUI CIIEKTP
anba-vactun u gpyrux osicTpbix noHoB (D, T, *He),
4 TAKKE CUTHAIM3UPOBATD O TOABIEHNHU B IJIa3MeE yoe-
r'aI0IUX 3JEKTPOHOB.

laMMa-CIeKTPOMETP (PUC.8) BKIIOUAET B CeOA /1B
JETEKTOPA: IONYIIPOBOAHUKOBLIN HPGe u cuunTuis-
LMOHHBIN ¢ KpuctawioM LaBr;(Ce). M3mensas mnouoxe-
HHE NMPUOOPOB C MOMOMIBIO 3JIEKTPONPUBOJIA, MOKHO
ONTUMHU3UPOBATH 3aTPY3Ky JETEKTOPOB B 3aBUCUMOC-
TH OT YCJIOBUI U 11€JIEH TPOBOAUMBIX CIIEKTPOMETPOM
n3mepeHni. Tak kak ckopocTs cuera LaBr;(Ce)-aerex-
TOpa HA MOPSAAOK NPEBOCXOAUT NPEJEIbHO JOMYCTH-
My10 3arpys3ky HPGe-gerexkropa, B 3KCIEPUMEHTAX
C BBICOKHM BBIXOJOM HENTPOHHOI'O U I'dMMa-U3JIyde-
HHSA LEJeCOO0PA3ZHO YCTAHOBUTL CLUUHTHUJUIALMOH-
HBII JIETEKTOP C MEePEAHEN CTOPOHBI MOJYIPOBOJHU-
KOBOTO AE€TEKTOPA. 11 YMEHBIIEHUS TOTOKA HEUTPO-
HOB Ha BXOJ] I'aMMa-CIHEKTPOMETPA MEPE] HUM yCTa-
HOBJICH HEUTPOHHBIA ATTEHIOATOP, NPEACTABAAIOIUI
CO60M CTANPHON UWIMHJPUYECKUH KOPIYC, HAIMOJ-
HEHHBIN TA6JIETKAMU IPECCOBAHHOTO TUAPUA JTUTHA
LiH. ITocneuuit 06€CreynBaeT BLICOKYIO CTEIEHD I10-
[JIOMIEHUS U PACCESIHUS HEUTPOHHOI'O U3IYYEHNUs, OC-
TABASCh MPU 3TOM OTHOCUTEIBHO MPO3PAYHBIM JIJIA
IaMMa-KBAHTOB: 120-CaHTUMETPOBLIN ATTEHIOATOP
YMEHBIIAET MOTOK HEUTPOHOB HAd TI'AMMa-JETEKTOPHI
6osee yeMm B 10 TBIC. pa3, IPU 3TOM IIOTOK I'AMMa-U3-
JIYYEHUsI CHUXKAETCS BCero aumsb B 10 pas. [ obecte-
YEHUS CHEKTPOMETPUUECKUX U3MEPEHUI B YCIOBUAX
TEPMOANEPHOTO 3KCHEPUMEHTA NOTPEGOBATOCH Pa3-
paboTaTh ANTOPUTMBI LU(PPOBOU OO6PAOOTKUA CHUTHA-
JIOB I'aMMa-JIE€TEKTOPOB, O0ECIEUUBAIOIUE CTAOUIIb-
HbIE U3MEPEHUS IIpU CKopocTu cuera LaBri(Ce)-ne-
TekTopa 1o 5:10° ¢! u HPGe-gerekropa go 5:10° ¢
Ha puc9 nmokasaH MOJICJIbHBIN CIEKTP raMMa-U3Jy-
YEHUS, KOTOPBIM MOXET OBITb 3aPETUCTPUPOBAH
HPGe-nerekropoMm Ha UTOP 3a 100 mc. Ha Hem ort-
yeTnInBO BUAHA tuHud 4.44 MaB, nopoxnennas peak-
nuen anpga-vactuy ¢ o6epwuineM. IUpoxkuil nux
B parione 17 MaB Bo3HuKaeT 61aroapsa BTOPOI BETBU
DT-peaknuu, UAyIen ¢ UCIYCKaHUEM TaMMa-KBaHTA:
T(D,y)°’He. M3mepeHue €€ MHTEHCUBHOCTU OOecIe-
YUBAET AUATHOCTUKY CKOPOCTU TEPMOAJEPHOTO CHUH-
Te3a B IUTA3ME.

B Hacrodmee BpeMa NIPOBOJAUTCSA MAKETUPOBAHUE
OCHOBHBIX Y3JI0B I'aMMa-CIEKTPOMETPA U MCIIBITA-
HUA (TECTUPOBAHHUE) NETEKTOPOB B YCIOBUAX, IIPU-
OGIMKEHHBIX K YCIOBUAM msMepeHud Ha UTOP. Jle-
ToM 2021 1. B MEXJYHAPOAHOI opranuzanuu UTOHP
BO PpaHIUK COCTOUTCA (PUHANBHAA 3AMUTA MPOEK-
Ta JJUATHOCTUKU. W
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Ioffe Institute to International Nuclear Fusion Reactor

M.P.Petrov', V.I.LAfanasyev', E.E.Mukhin', A.E.Shevelev'
'Toffe Physical-Technical Institute, RAS (Saint Petersburg, Russia)

International Thermonuclear Experimental Reactor (ITER) is currently under construction in France. Three diagnos-
tic systems intended for control and measurement of ITER plasma are being developed in Ioffe Institute as a part of
the Russian Federation international responsibilities. They are the neutral particle diagnostic system (NPA diagnos-
tics), the divertor Thomson scattering (DTS) diagnostics system, and the gamma-ray spectrometry system (GAMMA).
The main goal of NPA diagnostics is to monitor the density ratio of deuterium and tritium ions in the burning plas-
ma by measuring atomic fluxes emitted by plasma as a result of ion neutralization processes. The DTS diagnostics
detects the laser light scattered by plasma electrons in the divertor, allowing monitoring of divertor power loads and
serves for the reactor protection from breakdown. The Gamma-ray diagnostics registers continuous and line gamma-
ray spectra emitted by the ITER plasma. Continuous spectrum measurements will be used for the ITER protection as
they allow monitoring of the intensity and the growth rate of the runaway electron beam. In turn, line spectrum
measurements will be used to determine the fast ion confinement time in the ITER plasma.

Keywords: thermonuclear reactor ITER, atom analysers, Thomson scattering, gamma-ray spectrometry.
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Texnuuwecxutl ynueepcumem Jopmmynoa (Ilepmanus)

IToMynpOBOAHNUKOBBIE KOJTONU/HBIE HAHOKPHUCTAJIIB C XaPAKTEPHBIMU PA3MEPAMHU B HECKOJIBKO HAHOMETPOB — BAXK-
HBI MOJIETTBHBIN OOBEKT ISl UCCAENOBAHUA (PU3NYECKUX IIPOILECCOB B YCIOBUAX CHJIBHOTO PA3MEPHOTO KBAHTOBA-
HUs 3JIEKTPOHHBIX COCTOAHNU. B cnsy MHOroo6pasus GOpMel, pazMepa, XUMHUECKOTO COCTABa, CBONMCTB MOBEPXHO-
CTH OHM HAXOJAT IPUMEHEHHUE B ONITORJIEKTPOHUKE, (PDOTOBONBTAUKE, OMOJIOTUN U MeJUIIUHE. FIX CTMHOBBIE CBOMCT-
Ba OCTAIOTCA MAJOMCCIEJOBAHHBIMH, HO YK€ UMEIOMMUECH IKCIIEPUMEHTANIbHBIE U TEOPETUUECKUE PE3YNBTATH OKA-
3BIBAIOT, UTO CIIMH-3aBUCHMBIC ITPOIIECCHI MOTYT CHIBHO MEHATH ONTHYCCKUE U MATHUTOONTHYCCKNE XaPAKTECPUCTH-
KM KOJITOW/JHBIX HAHOKPHUCTAJUIOB M OTKPBIBATH HOBBIE OGIACTH IS UX (PYHKIIMOHATHU3AIIH.

KiaroueBsIi€e CJI0BaA: KOJUIOUHbIC IIOMYHPOBOJHUKOBBIC HAHOKPUCTAJIBI, CIIMH-3ABUCHUMBbIC ABJICHUA, MATHUTOOIITHU-

K24, 9KCUTOH.

€rofiHd TEPMHUH <«KBAHTOBAA

TOYKa» 3HAKOM MHOTHM. B Te-

JICBU3MOHHOMW pEKJIaME U B
VHTEepHETE MUPOKO MNpEACTaBIIE-
HBl TEJEBU30Pbl M AUCIUIEX HA
KBAHTOBBIX TOYKaX. CaAMO 3TO CII0-
BOCOUYETAHUE OBbLIO BIEPBBHIE BBE-
JEHO IO AHAJIOTHUU C yKE YCTOAB-
MUMCSI TEPMHUHOM <«KBAHTOBAs
aMa» B 1986 T. B cTarbe, MOCBS-
MEHHON ONTUYECKUM HUCCJIEIOBA-
HHUAM 3MUTAKCUAJIBHO BBIPAIIEH-
HBIX HHU3KOPA3MEPHBIX MOJYIPO-
BOJIHUKOBBIX I'€TEPOCTPYKTYpP [1].
A IepBBIMU KBAHTOBBIMU TOUKAMH,
B KOTOPBIX B Hauasre 1980-x ronos
ObUI OOHAPYKEH U CUCTEMATUYEC-
KU uccnenoBaH 3¢p¢eKT pasmep-
HOI'0 KBAHTOBAHUS, OOYCJIOBIIEH-
HBIA OIPAHUYEHUEM [JBUKEHUSA
3JIEKTPOHOB BO BCEX TPEX MPOCT-
PAHCTBEHHBIX HANPABICHUAX, ObI-
JIY TTOJIYTIPOBO/HUKOBBIE KOJIJIOU]I-
HBIE HAHOKPHUCTAJUIBI, CUHTE3UPO-
BAHHBIE B AUIJEKTPUYECKON MAT-
puIe — CTEKJIE WIX BOJAHOM pac-
TBOpE. UMEHHO ONTUYECKUE UCCACAOBAHUSA TTONYIIPO-
BOJHUKOBBIX HaHOKpucrawios CuCl, a sarem u CdS
B CTeKne, nposojusmueca ¢ 19811 B JleHuHIrpajae
rpynnon AM.EkumoBa B JoCygJapCTBEHHOM ONTHYEC-
KoM uHcTuTyTe (I'ON) [2] COBMECTHO C TEOPETUKAMU
AJLDdpocom u AnJL.Oppocom n3 PU3NKO-TEXHUYEC-
koro uHcturyra umenu A.G.Hodpde (PTH) [3, 4]
(puc.1), TONOXKUIM HAYAJIO HOBOM 06J1aCTH — (DU3U-
K€ MOJYIPOBOJHUKOBBIX HYJIBMEPHBIX CTPYKTYP, T.€.

© Popuna A.B., Axosnes [I.P., 2018

Anna Banepveéna Poouna, 00xmop Ppusuxo-
mamemamuveckux Hayx, npogeccop PAH,
cmapuinii Hayunoiil CompyoHur 1abopamopuu
onmuxu noaYnPoE0OHUKOE U Nabopamopiui
cnurnonmpoHuxy Pu3uKo-mexHusecKozo uH-
cmumyma umenu A.P.Hogpgpe PAH. Obracmo
HAYYHBIX UHIMePeCcO8 — Meopus noiynpoeoo-
HUKOB U NOSLYNPOBOOHUKOBLLX HAHOCMPYKIMYD,
onmuKxa noaynpoBOOHUKO8, CRUHOBbLE ABJe-
HUA 8 NOSYNPOBOOHUKOBLLX HAHOCMPYKMYPAX.
e-mail: anna.rodina@mail.ioffe.ru

Amumpuii Pooepmosuy AKo6ae8, 00Kmop
PUSUKO-MAMEMAMULCCKUX HAYK, Be0YULULL
HAYUHbLLL COMPYOHUK BAOODAMOPUL CNEKN -
pockonuu meepoo20 mend mozo xHe UHCIMU-
myma u npogeccop Texnunecxo2o yHueepcu-
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KBAHTOBBIX TOUYEK. Ha mapy Jer mosxke B Ipylme
JLE.Bpioca (L.E.Bruce, JJaboparopuu benna, CIIA)
ObLIM HAYATBl UCCACHOBAHUSA 3PPEKTA PA3ZMEPHOIO
KBAHTOBAHUA B KOJUIOWJHBIX IOJYIPOBOJHUKOBBIX
HaHOKpucTaiax CdS B BOZHOM pactBope [5].
[Torynomenne U U3Jy4eHNE CBETA MOJYIIPOBOJHU-
KOM COIIPOBOXK/JAETCA POKAECHUEM U PEKOMOUHAIIU-
€M 3IEKTPOHHO-/ILIPOYHOM Maphl. CBA3AHHBIE KyJIO-
HOBCKHUM B3aMMOJENCTBUEM 3TEKTPOH U ABIPKA 00-
pasyloT HEUTPAJbHYIO KBA3UYACTUIY — 3KCHUTOH,
CIIEKTDP MOIJIOMEHNUA KOTOPOrO B OOBEMHBIX KPHC-
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Tawax Cu,O nHabmopancs Buep-
soie E.®.I'poccom u H.AKappsle-
BeIM B 19511 B O®TU [6]. A yxe
B 1957 1. E®.I'pocc u A A KannsaH-
CKUHM COOOMMIN O 3aBUCHUMOCTHU
CIIEKTPOB NOIVIOIMEHNUA U U3JTyde-
HUS KoJutouaHbIX vactulp CuCl
B marpuue NaCl or yciaosunt Tep-
MOO6paboTKH (T.€. (PAKTUYECKU
OT pa3Mmepa yacTul) (7], HO IIOHU-
MAHHE POIU PA3MEPHOTO KBAHTO-
BAHUSA HOCHUTENIEHN 3apAjga Ipu-
IIJIO TOPA3/]0 MO3KE.

B nHauane 1980-x He 6bUIO erie
TEPMUHA HAHOKPUCTAJIBL, TOI/A
TOBOPUJIN «MUKPOKPUCTAILIBI>, XO-
T4 UX pPa3MEPBl ObUIM MOPAAKA
5-10 HM. IMEHHO TaKO¥ MacCIITa0
0O'BEKTOB ITO3BOJIMIA HAOIIOIATH
3(pPEKTB PA3MEPHOIO KBAHTOBA-
HUS, NPOABIAIONINECS B 3aBUCUMO-
CTU 3HEPIUU ONTUYECKUX NIEPEXO-
J0B OT pasMmepa. Ha puc.1 nmokasan
o6paser] CTEKIA ¢ HAHOKPUCTAJLIA-
Mu CdSe, IIOJYYEHHBIN B PEAKTOPE
C TPAUEHTOM TEMIEPATYPHI, UTO
IIPUBEJIO K (POPMUPOBAHUIO HAHO-
KPUCTA/UIOB PAa3HOU BEJUYHHBL
MeHpmUHA pa3MepP HAHOKPHUCTAJIA
COOTBETCTBYET OOJBIIEN 3HEPIUU
Pa3MEPHOTrO KBAHTOBAHUA JIOKAJIN-
30BaHHBIX B HEM HOCHUTEJIEH 3aps-
J1a (3JIEKTPOHOB U JILIPOK) WJIU K-
CUTOHA KAK IEJOTO M, COOTBETCTBEHHO, GOJbIIUM
SHEPIUAM H3JIYIAEMOTO MPU PEKOMOMHAIIUU (POTOHA
(CABUI OT KPACHOT'O 1IBETA K KeATOMY). CHIBHBIN (-
(PEKT pa3MEPHOIO KBAHTOBAHUA OOYCJIABIMUBAET NIPU-
MEHEHHUE TONYIPOBOJHUKOBBIX KOJJIOWJHBIX HAHO-
KPUCTAINIOB B AUCIUIEAX U TEIEBU30PAX.

0co6eHHOCTH KONNOUAHDIX HAaHOKpPUCTanaoB

COBpEMEHHBIE TEXHOJIOIMHU I1O3BONAIOT CUHTE3UPO-
BATb B PACTBOPAX Nnpu Temneparypax 150-300°C nmo-
JYIPOBOJHUKOBBIE KOJUIOMJAHBIE HAHOKPUCTAJIBI
1 KOMIIO3UTHBIE HAHOCTPYKTYPHI PA3TUIHON (POPMBL:
cpepudeckre KBAHTOBLIE TOYKH, BBITAHYTHIE OJJHO-
MEPHBIE CTEPXKHU (HAHOPO/DI), IIIOCKAE JIBYMEPHBIE
IJIACTUHBL (HAHOILIATENETH). POCT HAHOKPUCTAILIOB
KOHTPOJIUPYETCS BBEACHUEM B PACTBOP OPTAHUYEC-
KMX MOJEKYJT — JIUTAH/OB, KOTOPBIE CBA3BIBAIOTCSA
C ATOMAMH HA TOBEPXHOCTH HAHOKPHUCTANIA U MACCH-
BUPYIOT UX 060pBAHHBIE CBA3H [8]. Ha puc.2 MOKa3aHbI
NPOOUPKU C KOJJIOMAHBIMA PACTBOPAMHU HAHOKPHUC-
tannos CdSe pazmepamu ot 1.8 10 6 HM, COJIEPKATIH-
mu ot 10° 10 10° ATOMOB, ¥ IPUMEPHLI CUHTE3UPYEMBIX
CTPYKTYP. B HacTosAmEee BpeMsa HHTEPEC K UX UCCIENO-
BAHUAM OOYCJIOBJIEH KaK (PYHAAMEHTAJIBHBIM Xapak-
TEPOM BO3HUKAIOMUX 3a/1a4 ¥ HOBBIX (DU3NYECKUX AB-

Puc.1. MonynpoBofHWNKOBbIE HAHOKPUCTaNNbl B CTEKNe U Ux uccneposarenu. fpagu-
EHTHbI 06pasel co cepuyeckummn HaHokpuctannamu CdSe (BBepxy), Ubu fuametp
W ANVHA BOJHbI U3NyYeHUs MeHATCA OT 4 HM (580 HM, xenTbiit) o 10 HM (680 HM,
KpacHbii). MnoHepbl U3y4yeHNs HaHoKpucTannos. Cnesa Hanpaso: Anekceit MiBaHo-
Buy Exumos, Anekceit JieBoBuy Ichpoc u Anekcanap JisBosuy Idpoc (1984 r., Apme-
Hus). A.J1.3dpoc paccmaTpuBaeT rpagueHTHbIN 06pasel, C BEPXHEro pUcyHka.

KBaHTOBbIE
TOYKK

Puc.2. KonnougHble nonynpoBOAHWKOBbIE HAHOKPUCTabI.
PactBopbl co chepuueckummn HaHokpuctannamu CdSe (BBepxy),
y KOTOPbIX AMAMETP U AJANHA BOJHbI U3NYYEHUA MEHSIOTCA OT
1.8 Hm (480 HM, rony6oit) o 6 HM (640 HM, KpacHblit). MHoro-
o6pasue GOpM KONNOUAHBIX HAHOCTPYKTYp. BepxHuit psap:
KBaHTOBble TOukM (quantum dots), HaHopogsl (nanorods) u Ha-
Honnatenetbl (nanoplatelets) n3 ogHoro matepuana. HuxHwii

pAL — reTepocTpyKTypbl aapo—obonoyka (core—shell) u3
ABYX Pa3fNYHbIX MONYNPOBOAHNKOB.

HaHonnatenetbl

HaHopoabl
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JIEHWUH, TAK ¥ IIUPOKUM CIIEKTPOM HUX MPAKTUYECKUX
NIPUMEHEHUI B ONTO3IEKTPOHUKE, (DOTOBOJIBTAUKE,
6uosorun u MegunuHe [9]. CAHTE3UPOBAHHBIE B PACT-
BOpE KOJUIOW/IHBIE HAHOKPUCTAJUIBL JIETKO BCTPAUBA-
I0TCA B PA3JTMYHBIE MATEPUANIBI U UCCIEAYEMBIE OOBEK-
TBI, UTO ABIAECTCA OONBIIUM IIPEUMYIMECTBOM I UX
NIpUMEHEHUH. brnarogaps 60JbIIHUM BpEMEHAM KU3HU
HOCHUTEJIEN 3apAJja U JIMTEIbHON CIIMHOBOU Korepe-
HTHOCTU KOJUIOW/IHBIE HAHOKPUCTAJIIBl MEPCIEKTUB-
HBI U1 CO3JJAHUS NIPUOOPOB HAHOIIEKTPOHUKHU, UC-
MOJIb3YIOIUX CIIMHOBLIE ABJICHUS.

OJHUM U3 MOJIEIbHBIX OOBEKTOB KyOUTA (KBAHTO-
BOT'O Pa3paAfa AAd XpaHeHUd UWHMOPMALUN) B CIIMH-
TPOHUKE — HANPABACHUN (DU3UKH, U3YYAIOIEM CIIH-
HOBBIE ABJICHUS U NPUOOPHI HA UX OCHOBE /IS Hep-
CIEKTUBHBIX CUCTEM KBAHTOBBIX BBIYHCIECHUIT U KBAH-
TOBON MH(POPMATUKHU, — CIAYKUAT CIIUH OJUHOYHOT'O
3JIEKTPOHA, JTOKAJIM30BAHHOIO B KBAHTOBOHU TOYKE.
Bonpmon 06b€M COOTBETCTBYIOUIUX JKCIEPUMEH-
TAJILHBIX UCCJIEIOBAHUIT OB IPOBE/CH HA SNMUTAKCH-
ANBHBIX (T.€. BBIPAIIEHHBIX METOJOM MOJICKYJIAPHO-
JIy4€BOU 3MMUTAKCUU HA IOJYIPOBOJHUKOBOMN IIOJ-
JIOJKKE) KBAHTOBBIX TOYKAX, 4 CIIMHOBBIE CBOMCTBA
KOJUIOUJHBIX HAHOKPHUCTA/UIOB OCTABAJNNCH NMPAKTHU-
YECKU HEUCCAELOBAHHBIMHU.

B sTOM 0630p€ MBI NPEACTABAAEM PE3YALTATHI
KOMIUIEKCHBIX TEXHOJOTMYECKUX, 3KCIEPUMEHTAIb-
HBIX U TEOPETUYECKUX HMCCAEAOBAHUI ONTUYECKUX
CBOWICTB NOJTYNPOBOAHUKOBBEIX KOJJIOWJHBIX HAHO-
KPUCTAJNIOB, OOYCIOBJIEHHBIX CIMH-3d4BUCUMBIMU
B3aumojeucrsuamu [10-22], — mwiojg paboTel 60Jb-
MIOTO UHTEPHAITMOHAIBHOI'O KOJUIEKTUBA. VI3y4eHHBIE
HAHOKPHUCTAJIIB, KOTOPBIE GBI CUHTE3UPOBAHBL BO
®pannuu, B benbrun U [OHKOHTE, BKIIOYAIOT B CEOS
chepuyeckue KBaHTOBBIE TOuku CdSe/CdS, CdTe
n CdS, ogHomepHsble cTpykrypbel CdSe/CdS, nsymep-
Hbple HaHomiarenaeTel CdSe, CdSe/ZnS u CdSe/CdS.
I8 ycuJieHUs CIUHOBBIX CBOHUCTB 3THU CTPYKTYPHI
MOTYT OBITh JETUPOBAHBl MATHUTHBIMU HOHAMU Mn*",
OnTuvyeckue UCCIeJOBAHUSA NPOBOJAUIUCH B TeXHU-
yecKkoM yHusepcurere HoprmyHzaa (Iepmanus),
B J1a00OpaTOPUU OINTUKU NOJYIPOBOJHUKOB PTU
n B Pagboya-yHusepcurere Hanmerena (Tosutan-
aus). MCnoab30BaINUCh MOIAPU3ALUOHHAS CIIEKTPO-
CKONUSA B HYJEBOM M BHEIIHEM MAarHUTHOM IOJE,
CIIEKTPOCKOMHMSA C BDEMEHHBIM PA3PEMEHUEM, CTIEK-
TPOCKOINHUA METOAOM CYKEHUA TUHUHU (POTONIOMHU-
necnennuu (CJIPJI-cnekrpockonus, ninnu FLN-cnek-
TPOCKOINMA) NPU PE3OHAHCHOM BO30YKAECHUU IOJ-
IPYIIBl HAHOKPUCTA/UIOB B aHCaMbiie, METOJ He-
VIPYI'OI'O paCCEAHUsA CBETA C NMEPEBOPOTOM CIMHA
(PCIIC, unu Spin-flip Raman scattering), MmeTojJ Ha-
KAYKU—30HAUpOBaHus (pump-probe) ¢ demroce-
KYH/JHBIM U IMKOCEKYHAHBIM pa3zpenieHueM. B 601b-
MIMHCTBE 3TUX METOAMK NPUKIAbIBAIUCH CUIbHBIE
MAaTHUATHBIE 1T0JI BIJIOTH 10 30 Ti. B pazsutuu Teo-
PUH U B AHATN3€ SKCIEPUMEHTANBHBIX JAHHBIX y4a-
creoBanu reopetruku ®TU A.B.Poguna, A.A.Tonosa-
TeHKO, M.A.CeMHHa UM NHUOHEDP JaHHON 0061aCTHU
AnJL.O¢ppoc.

Ha moMeHT HavaIa HAIIUX UccaesoBaHum B 2012 1.
MBI TUTAHUPOBAJIN IEPEHECTH HOTATHIN OIBIT KCIEPU-
MEHTAJIBHBIX U TEOPETUUECKUX UCCIEJOBAHUIT CITUHO-
BBIX ABJIEHUN B SMUTAKCUAJIBLHBIX KBAHTOBBIX TOUKAX
Ha KOJUIOMJIHBIE HAHOKPUCTAIIBL B Xoj€e 3sKkcnepu-
MEHTOB BBIABWINCH CYHIECTBEHHBIE PA3IUYUA MEXKIY
3TUMU OOBEKTAMHU, OOYCIOBIEHHBIE B IIEPBYIO O4YE-
peb AUAIEKTPUUYECKUM OKPYKEHHUEM KOJUIOUIHBIX
HAHOKPUCTA/UIOB — B OTJIMYHUE OT IMUTAKCHUATBHBIX
TOUYEK, OKPYKEHHBIX MOJYIPOBOJHUKOM (XOTb U 0O-
Jie€ MUPOKO3OHHBIM IO CPABHEHUIO C HUMHU), YTO TO-
TPEOOBAJIO Pa3pabOTKU HOBBIX IOJXOA0B. Ilepeunc-
JIEHHBIE HUKE (DAKTOPBI JENAIOT IOJYIIPOBOJHUKOBLIE
KOJUIOW/IHBIC HAHOKPHUCTA/UIBI VHUKATbHBIMU OOBEK-
TaMU IS U3y4eHUs (PYyHJAMEHTAIBHBIX CBOUCTB HO-
CUTEJIEH 3aAPAfa U UX CIIMH-3dBUCUMBIX B3aUMOJECUCT-
BUH B YCJIOBUAX CHUIBHOI'O PA3MEPHOIO KBAHTOBAHUSA
1 6J1M30CTH TOBEPXHOCTH.

— CuIbHOE Pa3MEPHOE KBAHTOBAHUE HOCUTE-
JIeH, CBSA3aHHOE C MAJIBIMU Pa3MEPAMU KOJJIOUJHBIX
HAHOKPUCTAJ/UIOB (3MUTAKCUATIbHBIE TOUYKH OOBIYHO
KpyIHee) U 60JIBIION BEICOTOU MOTEHIUANIBHBIX 0a-
PbEPOB MEXKAY MOJYIPOBOJHUKOM U JUINEKTPUUEC-
KUM OKPYKEHHEM (B SNMUTAKCUAIBHBIX T€TEPOCTPYK-
Typax 3TOT 6apbEP HUKE).

— DBoJsbioe pasnuvue AU3N1eKTPUIEeCKUX CBOUCTB
MOJYIPOBOJHUKOBOTO HAHOKPUCTAIA U OKPYKAIO-
€N €r0 MAaTPULIBI, IPUBOJAMIEE K JUINEKTPUIECKO-
MY YCHJIEHHUIO KYJTOHOBCKOT'O B3aUMOJENCTBUA MEXKIY
HOCHUTEJIAMH 3aPAJA U YBEIUYEHUIO S9HEPTUN UX PA3-
MEPHOI'O KBAHTOBAHHUSA W 3HEPIUU CBA3U DKCHUTOHAQ,
a TAKXKE K MOJAM(DUKAIINU JIOKAIBHOTO JJIEKTPUUECKO-
ro noss [16].

— CunbHO€ OOMEHHOE B3aUMOJEHUCTBUE MEXKIY
3JIEKTPOHOM U ABIPKOU, OOYCIOBIEHHOE UX JIOKAIU3A-
HHEN B 06JIACTH IPOCTPAHCTBA MEHBIIE PA3MEPA IK-
CUTOHA U IUIEKTPUUECKUM ycuieHueM (23, 24]. O6-
MEHHOE€ B3aUMO/JICHICTBUE IPUBOIUT K TOMY, UTO B OC-
HOBHOM COCTOSHHUU 3KCUTOHA B HAHOKPUCTAJIIE CIIU-
HBI 371eKTPpOHA (1/2) 1 AbIpKY (3/2) HAIPABIEHLL B OJf-
HY CTOPOHY M 3KCUTOH UMEET MATHUTHBI MOMEHT 2.
Takoe COCTOAHME 3AIPEMIEHO K M3JIY4aTEIbHON pe-
KOMOWHAIIMU C UCIYCKAHUEM (POTOHA IO 3aKOHY CO-
XPAaHEHUS YITIOBOTO MOMEHTA (CNIMHA) U HA3BIBACTCSH
TeMHBIM. OHO OTIIEIJIEHO OT HAXOJAMETOCS BBIIIE IO
9HEPTUU PA3PEMEHHOIO CBETIOTO COCTOSAHUA HA
2-20 M3B u, 6yy4u NPEUMYIIECTBEHHO 34CENEHO NTPU
HU3KUX TEMIIEPATYPAX, OTBETCTBEHHO 34 JOJIIHUE Bpe-
M€Ha BbICBeuMBaHUA (PoromoMmuHecueHuuu (DJI).
XoTg JoNroBpeMeHHas (IO OTHOIIEHUIO K MOMEHTY
CO3/1aHUs BO30OYXKJEHHOIO COCTOsIHUA) PJI TEMHOrO
9KCUTOHA B KOJUIOW/IHBIX HAHOKPUCTANIAX JKCIEPU-
MEHTAJIbHO HAOMI04a1aCh ¢ HAYana 1990-x [25], ee me-
X4HMU3M 10 HEJIABHETO BPEMEHHU HE ObLI YCTAHOBJIEH.

— CumibHasgs MOAUQUKALUA OOMEHHOI'O B3aUMO-
JNEUCTBUS HOCUTEJIEH C MAarHUTHBIMU IPUMECIMU
1 UX 3aBUCUMOCTb OT MECTA PACIOJNIOKEHUSA MATHUT-
HOTO MOHA B HAHOKpUCTALIC [26].

— CymecTBOBAHUE HA IOBEPXHOCTH KOJJIOWJ-
HBIX HAHOKPUCTAJUIOB MAPAMArHATHBIX [IEHTPOB. Ta-

24
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KHE LEHTPBI 1MOO COOTBETCTBYIOT OOOPBAHHBIM CBSI-
35M, OOpA3YIOMUMCA H3-34 HEMOJHOHM MacCUBAIUU
MIOBEPXHOCTHBIX ATOMOB MOJYIPOBOJHUKOBOI'O Ha-
HOKPUCTAJUIA TUTAHAAMU, TUO0 (POPMUPYIOTCH TIEPE-
pacnpefeNeHuEM 3JIEKTPOHHON IUIOTHOCTH MEXKAY
3JIEKTPOHHBIMU OOOIOYKAMH TOBEPXHOCTHBIX ATO-
MOB U JINTAHJO0B. B3anMoAeNCTBHE JIOKATU30BAHHOTO
B HAHOKPHUCTAJJIE 3KCUTOHA C IMOBEPXHOCTHBIMU
CINHUHAMU CYIIECTBEHHO BIMUAET HA ONTUYECKHUE
1 MAI'HUTHBIE CBOMCTBA HAHOKPUCTALIOB [8].

— OKCHUTOHBl B KOJJIOMJHBIX HAHOKPHUCTAIAX
€/1260 B3aUMOJEUCTBYIOT C KONEOAHUAMHU ATOMOB OK-
pyXaomed uX AUIEKTPUIECKON MATPULLBL. DTO CY-
MECTBEHHO BJIMAET HA CKOPOCTDb MPOI[ECCOB CIIUHO-
BOM pEIaKCalUu HOCUTEJIEH M 3KCUTOHOB, KOTOPBIE
B 3MUTAKCUAIBHBIX TOYKAX OOYCJIOBJIEHBl B3aUMO-
JNEUCTBUEM C KOJNEOAHUAMU UX KPUCTAJUIMYECKOTO
OKpysxeHUs ((poHOHAMU 6APHEPOB).

— JlerupoBaHue KOJUIOWJHBIX HAHOKPUCTAIOB
NPUMECHBIMHU IICHTPAMHU, KaK /IS BBEJCHUSA MarHUT-
HBIX UOHOB, TaK U JJI NOJNYYEHUS PE3UJEHTHBIX HO-
CUTENEN 3apA/a, 3ATPYAHEHO IPOLECCAMHU UX CAMO-
ounmenusa (self-purification) u MOBEPXHOCTHON -
copbum B X0/1€ CUHTE3A [27].

— Hanuune CIOHTAHHBIX IPOLIECCOB NOHU3AUN
1 HEUTPANU3ALUU KOJJIOUJHBIX HAHOKPHUCTAIIOB
npu (HOTOBO3OYK/JCHUU NEKTPOH-IBIPOYHON NP
1 34XB4T€ OJHOT'O U3 HOCUTEJNEN HA NOBEPXHOCTHYIO
JIOBYIIKY (MOHHU3ALUA) C MOCAEAYIOIMUM €0 BO3BPa-
meHUEM OOpATHO B HAHOKPUCTAWI (HEUTpalIu3a-
nusd). OHU IDPUBOJAAT K MUX KOPOTKOXMUBYILECH WIN
anurenpHoOn gorosdapaake [10, 18, 20, 28], koTOpYyIO
MOKHO OX4paKTE€PU30BATh KaK (POTOIETUPOBAHUE.

OpuveHTaLMA HAHOKPUCTAN/IOB B aHcamMbne

J71s1 IpOBE/ICHUA ONTUYECKUX U MATHUTOONTHYECKUX
HCCJIEJOBAHUN NMPU HU3KUX TEMIEPATYPAX KOJJIOUJ-
HBIE HAHOKPUCTAJIBl, CUHTE3UPOBAHHBIC B JKUJKOU
cpejie, TOTOBAT CIENUATBHBIM 0OPAa30M: UX KAMAIOT HA
MTOJUIOKKY M BBICYMIUBAIOT. CIIEAYET OTMETUTD, UTO /1d-
Ke I1d CPEPUYECKUX HAHOKPHUCTAUIOB XAPAKTEPHO
HAJUYHE OJIHOOCHOM aHU3OTPONUH, OOYCIOBICHHOMN
CUMMETPHEN HUX KPUCTAIIUYECKON PEMETKU U/UIn
HEO6OBIMION HECPEPUIHOCTBIO (CHEPOUAAIBLHOCTHIO)
GopMbL YV cpepOonianbHbIX HAHOKPUCTAUIOB OOBIYHO
HA6JII0JJA€TC TIPOU3BOJIIbHAA OPUEHTALMUA UX OCEU
B aHcaMmbiie, 0Opa3yIOMEMCS IIOCAE BBICYHIMBAHUI.
Jna ancaMm6ieit OHOMEPHBIX WK JABYMEPHBIX HAHO-
KPHUCTAJUIOB, HATPOTUB, MOXKHO OKUJATh, YTO HA MOJ-
JIO’KKE UX OCHU NPUOOPETYT MPEAIOUYTUTENBHYIO OPH-
eHTanuio. Hanpumep, Mbl OOHAPYKUIHN, YTO JJI HAHO-
IJIATEJIETOB C 6OJBIION TOMIUHON 000I04YKH, (hopMa
KOTOPBIX O/IM3Ka K KYOUUYECKOM, XapAKTEPHBL JIBE OPU-
EHTAIUU — TOPU3OHTAJNbHAA U BEPTUKaIbHAA [20].
C IOMOIIBIO NIPEJBAPUTENBHOTO PA3BEAECHUA PACTBO-
Pa KOJUIOWJJHBIX HAHOKPHUCTAJUIOB MEPE]] UX BBICAKU-
BAHUEM HA MOJJIOKKY MOXKHO IIPUTOTOBUTH AHCAMOIN
PA3JIMYHON INIOTHOCTH. B 3KCnIepuMenTe, KaK IpPaBu-

JI0, BO30OYKIAIOMUI CBET JIA3€PA MaJAET IEPIEHNUKY-
JSIPHO K NOUIOXKKE U curHan PJI cobupaercs B 06pat-
HOM HAaIpaBlI€HUU. VICCIEAOBAHUS MOIAPU30OBAHHOM
@®JI B MArHUTHOM 1oJi€, KaK U curHaaa PCIIC, mo3Bo-
JIAIOT CYAUTDh O IPEUMYIECTBEHHON OPUEHTALIUN Ha-
HOIUIATEJIETOB B aHCAMOIIE, KOTOPAsl MOXKET OBITh Pa3-
JIMYHA I IVIOTHO Y HEIUIOTHO YIAKOBAHHBIX AHCAM-
6neit. IIpy U3ydyeHNU NOIAPU3ALUOHHBIX CBOUCTB aH-
caMmbrelt HeCc(hepUYECKUX HAHOKPHUCTAUIOB HEOHXO-
JUMO YUUTBIBATH TdK Ha3BIBAEMBIN «3(P(PEKT AHTEH-
HBI», OOYCJIOBIEHHBIN PA3HULIEN JUINEKTPUUECKUX
XAPAKTEPUCTUK BHYTPU U CHAPYXKU IOJYIIPOBOJHHKA,
KOTOpad IPUBOJUT K IEPEHOPMHUPOBKE JIOKAIBHOI'O
AJIEKTPHUUYECKOrO TOJIs U €ro anuzorponuu [13, 16].

3eemaHOBCKoOe pacuienseHue u g-takrop

DPpdekr 3eeMana, ONUCHIBAINN PACHICIVICHUE JIICK-
TPOHHBIX YPOBHEH C IIPOTUBOIIOJOXKHON OPUECHTAIIU-
€1 CIIMHOB BO BHEIIHEM MAIHUTHOM IIOJIE, SABJACTCSH
OCHOBOIIOJIATAIONMUM B CHUHOBOU pusuke. OH 103BO-
JIIET U3MEPUTD 3HAUEHUE g-(DAKTOPA HOCUTENEN U K-
CUTOHOB g, KOTOPOE XAPAKTEPUIYET UX B3AUMOJIEICT-
BHE C MAaIHUTHBIM IIOJIEM, IO 3HEPruu £, Habmopae-
MOTO pacluenaeHus: £, = gusB, rae us — MmarueTon bo-
pa, a B — BeJIMYMHA MATHUTHOIO IIOJA. B cuiy TOro
YTO HEOJHOPOJHAS IMHUPUHA JUHUU U3JIY4YCHUS AH-
caM6m1ga HaHOKPUCTALIOB (10-100 M3B) 3HAUNUTENBHO
MPEBBIMIAET XAPAKTEPHBIE BEJIUYMUHEL E; B MOJIAX /10
10 Ti (oxono 1 M3B), npaMoe uaMeEpPEHNE 3€EMAHOB-
CKoro pacuerienusa B cnexkrpax PJI sarpyaneno. Ca-
MBIl PACIHPOCTPAHEHHBIN METOJ HAXOX/JCHUA 3€EMa-
HOBCKOI'O PACHIEIUIEHUS B TAKUX aHCAMOJIAX — U3Me-
peHUEe CTENEHU LUPKYIAPHOU MOAAPU3ALUU (POTO-
JIOMUHECIIEHIIMNA BO BHEIIHEM MATHUTHOM IoJe [22].
[Tpy HENONAPU3OBAHHOM BO30OYKIEHUM LIUPKYIAPHAA
nossipusdanus GJI B MArHUTHOM I10JI€ BO3HUKAET U3-32
Pa3HOCTH HACEJEHHOCTEN CIHMHOBBIX 3€EMAHOBCKUX
IIOJYPOBHEHN U B MAJIBIX IIOJIAX OKA3bIBAECTCA IIPOIIOP-
LHUOHATbHOU E,. TeOpETHUECKOE ONMUCAHUE [TUPKYIIAP-
Ho¥ nossspuszauun O®JI or aHcaM6bis1 IPOU3BOJABHO
OPUEHTUPOBAHHBIX HAHOKPHUCTAJUIOB, BIIEPBBIE TIPEJI-
JIOXEHHOE B pabore [29], 6bIO Pa3BUTO HAMU C y4e-
TOM CHEUU(MUKNA PA3NTUYHBIX CTPYKTYD [11, 20, 22]. U3-
MEPEHUE LUPKYIAPHON IONAPU3ALUN C PA3PELUICHU-
€M IO BPEMEHM IO3BOJIAET HUCCIEAOBATH CIUHOBYIO
JUHAMUKY 9KCUTOHOB M HOCUTEJEN.

K onruueckuMm MeTOAaM, MO3BONAIOIUM IPAMO
U3MEPATh g-(PaKTOP C BBICOKON TOYHOCTBIO, OTHO-
CATCA HEYNPYroe pacCeaHusd CBeTad C IEPEBOPOTOM
CIIMHA U METOJ HAKAYKU—30HAUPOBAHUA C UCIIONIb-
30BAHUEM I 30HJUPOBAHUA 3(PPEKTOB BpPALECHUSA
Qapanea unn Keppa, perucTpupyiommux CIUHOBYIO
osApU3anuio. JJo Havyana HAKUuX UCCIEJOBAHNUI Me-
tos PCIIC onpo6oBanu Ha HaHOKpucrtamiax CdS
B CTEKJIE€ U OOHAPYKUIU 3aBUCHUMOCTb g-(paKkTOpa
3JIEKTPOHA OT paszMepa HaHokpucramwia [30]. Teope-
TUYECKUN aHAINU3 PA3MEPHOMN 3d4BUCHUMOCTH g-(ak-
TOP4 3JIEKTPOHA B HAaHOKpucTawnax CdSe, uamepeH-
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Puc.3. PasnuyHble MeTOAbl UCCNEAOBAHUA 3€€MAHOBCKOTO pacliensieHus U CNUHOBOW AMHAMUKM HA MpUMepe HaHOMNaTeneToB
CdSe (1.2 Hm) c ToncToit 060n04koit CdS (8.4 HM). CxeMa YpOBHEN U ONTUYECKUX NEPEXOAO0B NPU PEKOMOUHALNUM OTPULATENbHO 3a-
psKeHHOro 3KcuToHa (a). CNuHbI 3NeKTPOHA U JbIPKU NMOKA3aHbl OAUHAPHOW U ABOWHOM CTPeNKaMu, COOTBETCTBEHHO. LinpkynsapHas
nonspusaunsa hOTONIOMUHECLLEHLNM, HABEAEHHAs MarHUTHbIM nonem (6, reomeTpus Papagesn, pa36aBieHHbI U NIOTHbI aHCaMb-
nu). Heynpyroe paccesHus cBeTa C nepeBOpoTOM CrinHa (8, pa3baBneHHbIi aHcam6b). J1asep ¢ aHepruei uanydyequs 1.9588 3B pe-
30HaHCHO BO36YXAAeT OTPULLATENbHO 3aPAKEHHBIA IKCUTOH. JIMHUSA 3NEKTPOHHOTO COCTOSIHUA CABMHYTA OT A/IMHbI BOJTHBI 1a3epa Ha
BE/IMYMHY 3eeMaHOBCKOTO paclyenseHus. MarHuTHoe none npunoxeHo 1160 BRONb NopNoxku (reometpus Poiixta), nmbo nonepek
(reomeTpus ®apapes). IuHamnka CNMHOBOI NOAAPM3ALMN NO AAHHBIM METOAA HaKauyKM—30HAMPOBAHUSA C Na3epHbIMU UMNY/IbCa-
MU OUTENbHOCTBIO 3 NC (2, HAHONNaTeneTsl B pacTBope). LIMpKynspHO Nonsipn3oBaHHbI UMAYNbLC HaKayku CO3AAET CAMHOBYIO MO-
NApU3aLNI0 HOCUTENEN, @ IMHENHO NOAAPU30BAHHbIN 30HAMPYIOLLKUIA UMNYNLC ee feTeKTupyeT. OCUUANALUYN CUTHANA BO BPEMEHU OT-
paxatT NapMOPOBCKYI0 NPELECCUI0 INEKTPOHHOTO CMMHA B MOMEPEYHOM MarHMTHOM noe. Yactota npeweccuu no3BonseT ycTaHo-

BUTb 3NIEKTPOHHbI g-thakTop. Bpems cnuHoBoi aedasnposku B 100 nc onpefenseTca u3 3atyxaHua OCLUANALNIA.

HOHM METOJOM HAKAYKU—3OHAUPOBAHUA, ITO3BOJIUI
OOHAPYXUTDb U ONUCATD BIUAHUE IIOBEPXHOCTH [31].

B pa6ore [20] MBI IPUMEHUIN BCE 3TU METOIBI /LI
HCCJIEJOBAHUA CIHUHOBLIX CBOWMCTB HAHOIUIATEIETOB
CdSe/CdS ¢ 6onpmoit TONMUHON 060J0YKU (PUC.3).
DTO MO3BOJMJIO MOKA3ATh, YTO IPU I'EJIUEBOM TEMIIE-
parype HaHOIUIATEJIETB OTPULATENbHO 3aPSKEHDL
n ux ®JI onpeaensaeTcs peKOMOUHALUEN OTPULLATENb-
HO 3aPSKEHHBIX 9KCUTOHOB (TPMOHOB; CXE€Md YPOB-
HE U ONTUYECKUX IIEPEXO/IOB ITOKA3dHA HA PUC.3,d),
HaWTH BETUYNHBI g-(DAKTOPOB ABIPOK (pHUC.3,0) U 3J1€-
KTPOHOB IIpU resineBsoit (2.4 K, puc.3,6) 1 Ipu KOMHAT-
non (300 K, puc.3,2) reMeparypax; U3MEepUThb BpeMs
CIIMHOBOM KOI'€PEHTHOCTH, cocrasusmee 100 1c npu
KOMHATHOW Temueparype (puc.3,2), a TaKKe yCTaHO-

BUTb NPEUMYIIECTBEHHYIO OPUEHTAIIUIO HAHOILIATE-
JIETOB HA OJANOXKKE (pUC. 3,0). Ha mocieHen 0cTano-
BUMCS ITOJIpOOHEE.

VY ABIPKH CO CIHUHOM 3/2 g-(paKkTop, Onpejenso-
MUHA pacHielyieHUue YPOBHEH OTPUILATENBHO 3aps-
JKEHHOI'O 3KCUTOHA (CM. CXEMY Ha PUC.3,d), CUIbHO
AHU30TPOINEH — €r0 KOMIIOHEHTA B IUIOCKOCTH Ha-
HOIUTATENETA ONU3KA K HYIIO. DTO MO3BOJAET U3 U3-
MEPCHUSA HUPKYIIPHOHU IMOJAPHU3AIUU (POTOTIOMU-
HECIICHIIUN B MATHUTHOM I10JI€ OIEHUTD IIPEUMYIIC-
CTBEHHYIO OPUEHTAIIMIO HAHOIIATEIETOB, OCAXK/CH-
HBIX HA TOAJOXKY. Kak yIOMUHANIOCH BBIIIE, /IS HA-
HOIIJIATEJIETOB C OOJBIION TOJIMUHON O0O0J0YKU Xa-
PAKTEPHBI TONBKO JBE BO3MOXKHBIE OPUEHTALUU —
TOPU30HTANBHASA M BEPTHUKAJAbHASL. [Ipn 3TOM 10
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BEPTUKAIBHO OPUEHTUPOBAHHBIX HAHOIUIATEIETOB
TeM 60blIe, yeM 60JIblIEC INIOTHOCTh aHCaMOIs (CM.
CXeMBl Ha puc.3,0). B pas6asneHHOM aHCcaMObJe mia-
TEJIEThl OPUEHTUPOBAHBI NPEUMYIIECTBEHHO TOPU-
30HTAJIBHO, YTO JdeT OOJbIIyI0, OKOJIO 80%, CTEIEHb
HACBHICHUS TOMAPU3AITUN B CHJIBHBIX MTOJIAX. DTO CO-
riacyerca ¢ orcyrcrsueM curHana PCIIC B reomer-
puu Papajgesa (puc.3,6). B naorHoM aHcam61e JOMU-
HUPYIOT BEPTUKAIBHO OPUEHTHUPOBAHHBLIE ILIATEJIE-
ThbI, B KOTOPBIX HA4aJbHOE TPUOHHOE COCTOAHUE HE
pacIenIfaeTcd MATHUTHBIM IIOJIEM H3-334 CHJIBHOM
AHU30TPOINNH g-(HAKTOPA JIBIPKHU, YTO TOHMKAET CTE-
[IEHb LUPKYJSPHON NoaApu3anun (puc.3,0) u OJJHO-
BpeMEHHO paspemaer Habmojgenue curnana PCIIC
B reomerpun Papanes. M3MepeHUe CTENEHU HACHI-
MIEHUS MOJAPU3ALUN TO3BOJAET MOTYYUTb KOJIUYeE-
CTBEHHYIO OL€HKY OPHEHTALNHA HAHOKPUCTAJIIOB
B aHCamb6ie. [Ipon3BOIBHAST OPUEHTAIUS COOTBETCT-
BYET CTEIIEHU LUUPKYIAPHON MOJIPU3ALUU 75%.

PeKOM6V|HaI.|MFI TEMHOrO 3KCUTOHA

B cpeprdecKnx u JByMEPHBIX KOJJIOUIHBIX HAHOKPHU-
crauiax CdSe u CdTe 6€3 060J09KM WK C TOHKOMU
060JIOUKOH, 4 TAKKE B OJJHOMEPHBIX CTPYKTYpax (S7-
po CdSe B Hanopojgax CdS) Mbl HabmoAamu HOTOMNIO-
MUHECLHEHIUIO HEUTPATbHBIX 3KCUTOHOB. IIpu HU3-
KUX TeMIeparypax xKujgkoro reaus (4.2K) sra OJI
HUMEET JNIMHHOE BPEMS 3aTyXaHuUA (TOPAJjKa COTEH Ha-
HOCEKYH]), TAK KAK OHO OIIPEENAETCA MEJJIEHHOM pe-
KOMOMHAIIMEN TEMHBIX (3aNPENIEHHBIX MO CIUHY
K MEpEeXoJaM B JAUMNOJIbHOM NPUOTMKEHUN) 3KCUTO-
HOB. Bpemsi peKOMOUHALIMN COKPAIIAETCSA IIPU MOBLI-
HMIEHUU TEMIEPATYPHI 34 CUET 3aCENEHUA O60IEE OBICT-
pOro (JUIOIbHO-PA3PEMEHHOTO) CBETIOIO SKCUTOHA.
HccnenoBanusa TEMIEPATYPHOU 3ABUCUMOCTUA [JUHA-
MUk @JI MO3BONMIO ONPEAEIUTh SHEPIETUUECKOE
pACHIENTIEHUE MEX/Y TEMHBIM U CBETJIBIM 3KCHUTOHA-
MU, KOTOPOE B HAIUX CTPYKTYPAX BAPbUPOBAJIOCH OT
2 106 M3B[13, 17, 21]. YTO XapaKTECPHO, BPEMSI JKIU3HU
HEUTPATbHBIX SKCUTOHOB IIPU HU3KUX TEMIIEPATYPAX
COKPAIAETCA U MPU NPUIOKEHUU MATHUTHOIO IOJIA,
OPUEHTHPOBAHHOTO MEPIEHAUKYIIPHO OCH AHU3OT-
pONMU HAHOKPUCTALIA. DTO CBA3AHO C MOJMEIINBA-
HHUEM COCTOSHUU CBETJIOIO 3KCUTOHA K TEMHOMY, 4TO
AKTUBUPYET €r0 HU3NYYATENbHYIO PEKOMOUHAIUIO.
DKCIIEPUMEHTANIBHBIE HUCCIELOBAHUA U TEOPETHUYEC-
Koe mopennposanue PJI MIOTHO YNAKOBAHHBIX aH-
cambneint Hanokpucramwios CdTe B MarHUTHOM IIOJIE
MO3BOJIMJIM YCTAHOBUTDH JOMHUHUPYIOMYIO POJIb TEM-
HOTO 3KCUTOHA IPU HU3KUX TEMIIEPATYPAX HE TOJILKO
B M3JIy4ATEIbHON PEKOMOMHAIIUM, HO U B IIPOIECCE
(pepCcTeEpOBCKOrO PE3OHAHCHOIO NIEPEHOCA BO3OYXK/E-
HHUA MEXJY S3KCUTOHAMHU B HAHOKPUCTAJIIAX PA3HOIO
pasmepa, 0OyCIOBIEHHOTO HUX JUINOJb-AUIOJbHBIM
B3aumogencreuem [12].

Mpl O6HAPYKUIN SKCIEPUMEHTAIBHO, UTO U3JIy4e-
HHUE NPU PEKOMOMHAIUM TEMHOTO 3KCHUTOHA — KaK
B MATHUTHOM IIOJIE, TAK U 6€3 HEr0 — IMONAPU30BAHO

MPEUMYILECTBEHHO MOIEPEYHO 110 OTHOIIEHUIO K OCH
AHU3O0TPONUU HaHOKpucTtanaa [13]. Taxkas curyanus
BO3MOHA TOJIBKO IIPU NIEPEBOPOTE CIHUHA 3JIEKTPOHA
B 3KCUTOHE [15]. B pa6oTe [14] npeanoxeH HOBBIHN 3(-
(PEKTUBHBIN MEXAHU3M PEKOMOMHAIIMU TEMHOTO K-
CATOHA 32 CYET OOMEHHOIO B3AUMOJEUCTBUA IJIEK-
TPOHA B 3KCUTOHE C MATHUTHBIMH MOMEHTAMU O6O0-
PBAHHBIX CBA3€H Ha MOBEPXHOCTH HAHOKPUCTAJIIOB.
OJIHOBPEMEHHBII IEPEBOPOT CHUHA 3NEKTPOHA B K-
CUTOHE U OHOTO U3 JTOKAIN3OBAHHBIX HA IOBEPXHOC-
TH CIAHOB IPUBOJHUT K BUPTYAJIbHOMY IIEPEXOAY TEM-
HOT'O COCTOSIHHUSA B CBETJIOE C €TI0 OJIHOBPEMEHHOI pe-
KOMOMHANUEH. Tako#l K€ MEXAHU3M PEKOMOUHAIINU
MBI TIPEJCKA3AIN TEOPETUYECKU U I TEMHBIX 3KCHU-
TOHOB B JABYMEPHBIX HaHOILIATeNneTax [22]. Baxnaa
OCOOEHHOCTD 3TOTO MEXAHU3MA — BO3MOKHOCTD BO3-
JENCTBOBATh HA €Tr0 3(MP(MEKTUBHOCTb C MOMOMIBIO
BHEINHUX (PAKTOPOB — MOHWKEHHUA TEMIIEPATYPHI N
NPWIOKEHUA MATHUTHOTO 1osd. OKa3aI0Ch, 4TO 062
(paxTOpa MOTYT IPUBOJUTD K BLICTPAUBAHUIO BCEX JIO-
KAJU30BAHHBIX HA IIOBEPXHOCTU CIIMHOB BIOJb Mar-
HUTHOTO TOJA WIM BIOJb OCH AHHU3OTPOIHH, YTO,
B CBOIO OY€PE/Ib, BINAET HA CKOPOCTb PEKOMOMHAIIMH.
HccnenoBanusa TEMIIEPATYPHOU 3ABUCUMOCTHU CKOPO-
CTU PEKOMOMHALMU TEMHOI'O 3KCUTOHA (4O Havajla
TEPMUUYECKOTO 3ACEIECHUSA COCTOSIHUN CBETIOTO SKCU-
TOHA) IOJTBEPAWIN IKCIEPUMEHTAIBHO 3(PPEKTUB-
HOCTb JJAHHOTO MEXAHM3Ma peKoMo6uHanuu [17].

MarHuTHbIN NONAPOH
Ha NOBEPXHOCTHbIX CMUHAX

OCOOGEHHOCTU HU3KOTEMIEPATYPHBIX ONTUYECKUX
CIIEKTPOB MPU CEJIEKTUBHOM BO30YKACHUM AHCAMOJIA
KOJIJIOW/IHBIX HAHOKPUCTAJIOB € OOJIBIION MUPUHON
muanu ®JI Habmoganuck eme B 1994 1. [25], 1 HaM
yJA10Ch UX OOBACHUTDH C MOMOIIBIO MOJIETN MarHUT-
HOTO MOJAPOHA Ha NOBEPXHOCTHLIX cIMHaX [14]. Oka-
3QJI0Ch, YTO JAXKE B OTCYTCTBUE BHEMIHETO MATHUTHO-
rO MOJIA MOXKHO BBICTPOUTb BCE JIOKAUIM3OBAHHBIE HA
MMOBEPXHOCTHU CIIMHBI B OJJHOM HAINPABJIEHUN — TIOJIA-
pHU30BATh UX BJONb OCHM HAHOKPUCTAILIA. IIpy 3TOM
OOMEHHOE TOJ€ MONAPU3OBAHHBIX CIMHOB UIPAECT
POJb BHYTPEHHEI'O MAaTHUTHOTO TOJIA, 1O]] IEUCTBUEM
KOTOPOTO BO3HHUKAET 3€EMAHOBCKOE pACHIENICHUE
CIIMHOBBIX OlYPOBHEI TEMHOTI'O 3KCUTOHA U €TO CIHU-
HOBAA NONAPU3ANUA. [TOTAPU3OBAHHBINA 110 CIIUHY K-
CATOH BMECTE C MOJAPU3OBAHHBIMU ITOBEPXHOCTHBI-
MU CIIMHAMU OOPA3YIOT MATHUTHBIN MOIAPOH.
BBICTpaUBaHUE CIIMHOB B HYJIEBOM MaTHUTHOM IO-
JIE CTAHOBUTCSA BO3MOXKHBIM OJ1arofiapsi MOJTOKUTEIb-
HOU 0O6PATHOU CBSAI3U — OOPATHOMY BIUSHUIO TEPMO-
JUHAMUYECKHU TOJAPUZOBAHHOTO IO CIHHUHY TEMHOTO
9KCHUTOHA HA JIOKAJIM30BAHHBIE CIIMHBL TaKOE BIUAHUE
OOYCJIOBICHO JIByMS MEXAaHU3MAMHU, CBI3aHHBIMU C 06-
MEHHBIM B3aUMOJICHCTBUEM, — TEPMOANHAMUYECKUM
U AUHAMUYECKUM. TepMOJUHAMUYECKUN MEXAHU3M
OIIPENENSIETCS OOPATHBIM BO3/CHCTBUEM OOMEHHOTO
MO TOJNAPU3OBAHHOTO JKCUTOHA HA JIOKATU30BAH-
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HBIE CIMHBI U dHAJOTMYEH MEXAHU3MY (POPMHUPOBA-
HUSA TOJAPOHHOTO COCTOSIHUS B NMOAYMArHUTHBIX I10-
JIYIIDOBOJAHUKAX [32]. BTOpoil MEXaHU3M, IPEAIOKEH-
HBIH B pabore [14], UMeeT AMHAMUYIECKUN XaPAKTEP —
IIPU TEMIEPATYPAX HUKE KPUTUIECKOU TONAPUIAL U
MIOBEPXHOCTHBIX CIIMHOB HAPACTAET B IPOILECCE OIl-
TUYECKOI'O BO3OYXKACHUS U U3IYYATEIbHON PEKOMOU-
HaIlM¥ TEMHOTO 3KCUTOHA C OJHOBPEMEHHBLIM Il€pe-
BOPOTOM CIIMHA Ha MOBEPXHOCTH.

TepMoguHAMUYECKAA CIIMHOBAA IOIAPU3ALUA K-
CHATOHA BO3HUKAET 6J1ar0fapsa PACmENIEHNIO €T0 CIIN-
HOBBIX IIOJIYPOBHEIN M OBICTPOU CHMHOBOM pEIaKCa-
LIMU B HUJKHEE COCTOAHHUE, UTO ABIAETCA BAKHBIM yC-
JIOBUEM JUHAMUYECKON NONAPU3ALUN TOBEPXHOCT-
HBIX CIIMHOB U (DOPMUPOBAHUSA MATHUTHOTO TOJAPO-
HA. DKCIEPUMEHTAIBHO KOPOTKOE BpEMS CIHMHOBON
penakcauuu (IO CPaBHCHUIO C JJOJI'MM BPEMCHEM
JKU3HA TEMHOTO 9KCUTOHA) ObLIO YCTAHOBIEHO HAMH
110 OBICTPOMY HAPACTAHUIO LUPKYIAPHON MOJAPU3A-
uun OJI Bo BHEmHEM MarHuTHOM noJe [11, 13]. IIpo-
1eCC AMHAMUYECKON TONAPU3ALNUUA MTOBEPXHOCTHBIX
CIIMHOB M OOPA30BAHUA MATHUTHOT'O NOJAPOHA CXe€-
MATUYCCKU MTOKA3aH HA pUC.4,d.

BaxHo, 94TO0 (POPMUPOBAHUE MOIAPOHA MOAABIAET
NIPOLECC M3IYYATENbHON PEKOMOMHALMUA TEMHOIO
SKCUTOHA U OJJHOBPEMEHHO NPUBOJUT K NOHUKEHUIO
9HEPIUU ONTHUYECKOI'O Iepexo/ia Ha 3HEPTHUIO T0JIA-
poHa E,, KOTOpasg MOXKET JOCTUTATh HECKOJIbKUX MHII-
JIU3JIEKTPOHBOJIBT. DTO AETAET BO3MOKHBIM OIITHYE-
CKO€ JETEKTUPOBAHUE AAHHOTO 3(p(PEKTa B HU3KO-
TEMIIEPATYPHBIX CIHEKTPAX (POTONOMUHECHEHIIUU
IIPU PE3OHAHCHOM (CEJIEKTUBHOM) BO3OYKACHUU MTOJI-
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Puc.4. ®opmupoBaHue MarHMTHOrO NONSAPOHA Ha MOBEPXHOCT-
HbIX CMMHAX W ero ONTUYECKOe feTeKTupoBaHue. [luHamuye-
CKas monspu3auusa CNMHOB HA MOBEPXHOCTU HAHOKPUCTaNNa
B MPOLLeCCe ONTUYECKOro BO3OYKAEHUA U U3Jy4aTenbHOI pe-
KOM6VIHaLLMM TEMHOTO 3KCUTOHA C OAHOBPEMEHHbBIM NEPEBOPO-
TOM CMMHOB 3N1eKTPOHa U 06opBaHHOI cBA3u (a). Mogubuka-
uus cnektpa ®J1 npu pe3oHaHCHOM BO36YXAEHUM B pe3ynbTa-
Te hopmupoBaHus nonspoHa (6).

I'PYIIIBL HAHOKPUCTA/UIOB B aHCaMmbse. Mpl nposenu
JETAJIbHBIC SKCIIEPUMEHTAILHBIE UCCJICJOBAHUS 3dBU-
cumocrent crekTpos @JI nanokpucTannos CdSe pajau-
ycoM 1.4 HM OT TEMIEPATYPHI, MOIHOCTH U JIJTUTE/b-
HOCTU (POTOBO3OYKJCHUA. VX TECOPETUUECKUN aHATN3
MO3BOIWJI OJJHO3HAYHO JOKA3aTh (POPMUPOBAHUE I1O-
JAPOHA U ONPEAENUTD €T0 nmapaMeTprl [17]. Mbl o6Ha-
PYXWIN HEOXKHUJAHHO ME/UICHHYIO (YaChl) JUHAMHUKY
MOJSAPU3ALUN CIMHOB OOOPBAHHBIX CBA3EI B AHCAMO-
Jle HAHOKPUCTAIJIOB U UX PEIaKCAUU K HEYIOPAJO-
YEHHOMY COCTOSIHUIO IOCJIE BBIKJIIOYEHUH BO30OYXKE-
HUA. DTO CBA3AHO C AUHAMHUKOU MIPOIECCOB CIIOHTAH-
HOM MOHMU3AIUU U HEUTPAIUIALNU HAHOKPUCTAIIIOB
npu GOTOBO3OYKICHUH.

IIpu pe30HAHCHOM BO30yXIEHUU B ceKTpax DJI
HabmonaeTcs 6ecOHOHHAA JUHUA (U3IY4aATEIbHAA
PEKOMOMHAUA NPOUCXOAUT 6€3 YIACTUA ONTHYEC-
KUX (DOHOHOB), CAABUHYTAsl HA BEJIUYNHY AE OT 3HEP-
I'MU J1a3epa, U ee (POHOHHBIE IOBTOPEHUSA, CMEIEH-
HBIE B 06J1ACTh MEHBIINX JHEPIUH HA BEIUYUHY SHEP-
I'MU OJJHOTO (E10) MM HECKOIBKUX ONTUYECKUX POHO-
HOB. [TOHMXEHUE TEMIIEPATYPHI IPUBOJUT K YBEIUYE-
HHUIO CTOKCOBBIX C/BUTOB PJI, mpuueM yBeIUUEHHUE
caBuros 6eccpoHonHon (ZPL) u nepBort (pOHOHHON
o (1PL) mpAMO mpOnOPIMOHANBLHO YMEHbIIE-
HUIO OTHOIIEHUSA UX UHTEHCUBHOCTEMH, YTO HAXO/UT-
€A B XOPOIIEM COTJIACUM C MOJENIbHBIMU IIPEJCKA3a-
HuaMu (puc.4,6). AHAIU3 JAHHBIX, NOJTYYEHHBIX NPU
anuTenbHoM (6oJsiee 2 4) HENPEPBIBHOM BO30OYXKIE-
HHH, TO3BOJIWJI OIJEHUTh MAKCUMAJIbHYIO JHEPIUIO 110-
napona (E,=7 M3B) M KOJIMYECTBO YYACTBYIOIIUX
B HEM TTOBEPXHOCTHBIX CIIUHOB (= 60) [17]. [Ipu 3TOM
OKa3aJI0Ch, UTO KPUTUYECKAS TEMIIEPATypa JUHAMU-
4eCKOro (popmupoBanus nouasapoHa (35 K) cymecr-
BEHHO IMPEBBINAET KPUTUYECKYIO TEMIEPATYPY €rO
TEPMOJUHAMUYECKOTO (popmupoBanusd (11 K).

Crenyer OTMETHTH, YTO IPU OPUEHTALUU IIO-
BEPXHOCTHBIX CIIMHOB BHEMIHUM MAaTHUTHBIM I10JIEM
nX 06MEHHOE NOJIE OYIET UT'PATh POJIb BHYTPEHHETO
MATHUTHOTO MOJA U BIUATb HA 3€EMAHOBCKOE pac-
LIECIUVIEHUE TEMHOI'O 3KCUTOHA, €ro MOJIAPU3ALUIO
U CKOPOCTh pekoMbuHanuu [22]. Kak ciaegcreue, Mo-
JKET HAOMIOAATbCA HEMOHOTOHHAA 3aBUCUMOCTD CTe-
NEeHU UPKYAAPHON noadapusanuu ®JI oT MarHUTHO-
I'O TOJIA U J1a’KE U3MEHEHHUE €€ 3HAKA.

MarHuTHbIN NoNAPOH Ha MArHUTHbIX NpUMecax

MeTo/ PEe3OHAHCHOTO BO3OYXK/IECHUA TTO3BOJUI TAKXKE
JETEKTUPOBATh (POPMUPOBAHUE SKCUTOHHOI'O Mar-
HUTHOI'O IIOJIIPOHA B HAHOKpuUcTauiax CdMnSe, neru-
POBAHHBIX MAIHUTHBIMU MOHAMU Mn* [19]. Vcunenue
OOMEHHOTO B3aUMO/ICHCTBYSI B HAHOKPHUCTAIAX [20)]
CO3J4€T 6IArONPUATHBIE YCJIOBUA I CHIOHTAHHOTO
HAMAI'HUYUBAHUA CIUHOB Mn U (POPMUPOBAHUMA
KOJUIEKTUBHOI'O 3KCUTOHHOI'O MAIHUTHOT'O MOJAPO-
HA B HYJIEBOM MATHUTHOM I10JI€ (CX€Ma Ha PUC.5 414
B = 0Tn). ®akT GOPMUPOBAHUA PETUCTPUPYETCSA MO
caury qunuu PJI ot 3ueprum nasepa AE, KOTOPBIA
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YMEHBIIAETCSA C POCTOM MATHUTHOTIO IIOJA — B CHIY
OPUEHTALMHU CIIMHOB Mn BHENIHUM IOJEM (PUC.5) —
U NIPY NOBLIIIEHUHN TEMIIEPATYPEL. B MCCae0BAHHBIX
HAHOKPUCTAUIAX JUAMETPOM 5 HM C KOHIIEHTPAIMEH
Mn B 1.6% sHEPrus 3KCUTOHHOTO MATHUTHOTO MOJIS-
pona mpu temmneparype 1.8 K cocrasuna 26 m3B, a 06-
MEHHOE TI0JIE, CO3/1aBAEMOE SKCUTOHOM Ha Mn, j0CTH-
raso 10 Ti. IIpu 3TOM, B OT/IIMYME OT paHee HAOII0/14B-
MIUXCA MOJAPOHOB B IIOJYMAIHUTHBIX ITOJYIPOBOJHHU-
Kax [32], MArHUTHBIA TOJAPOH B HAHOKPUCTAJIIAX Xa-
PAKTEPU3YETCA MOMHOU NOJAPUIANUEN MATHUTHBIX
MOMEHTOB Mn. OT cay4asg CIMHOBOIO NMOJAPOHA HA
MMOBEPXHOCTHBIX CIIMHAX B HAHOKPUCTAJIIAX, MATHUT-
HBII ToJApOH B CAMnSe OTIMYAETCA TEM, YTO €T0 TEP-
MOJMHAMHUYECKOE (DOPMUPOBAHUE TIPOUCXOJUT OBICT-
pee 100 mc, T.€. 32 BpEM:, MEHbIIIEE BPEMEHU KU3HU
3KCUTOHA. TAKOU NOMSIPOH OBICTPO U MOJHOCTHIO PA3-
pymraeTcs nocue peKOMOMHAIUYA SKCUTOHA.

®oToneruposaHue, geTeKTupyemoe
N0 CMUHOBbLIM ABNEHUAM

OJWH M3 BAXKHBIX PE3YJBTATOB Hamen paboTel —
NpeANOKEHHAA U PEATN30BAHHAA KOHIENuga GoTo-
JIETUPOBAHUSA C(PEPUYECKUX HAHOKPUCTAIIOB U JIBY-
MepHBIX HaHomiareneTos CdSe/CdS ¢ Toncron 06o-
JIOUKOU OJJMHOYHBIM 3JI€KTPOHOM. CIIOHTAHHBIE I1PO-
11ecchl POTO3APAAKU OOBIYHO HE OOECIEUUBAIOT CO-
3/1aHNAA YCTONYUBBIX CTPYKTYP C PE3ULEHTHBIMU HO-
CUTENAMHU, HO NPHUBOJAT K HEXKETATEAbHBIM ABJICHU-
AM HEYCTOMYHUBOCTU (MepLaHuig) u aerpaganuu OJI.
OJHAKO OKA3aJ0Ch, UTO B CTPYKTYPAX C TONIUHOMU
060JIOUKH OOJ€E 5 HM PEATUIYETCA JONTOXUBYIASA
oroszapaaka. POTONOMUHECLIEHIIUA TAKUX CTPYK-
TYp ONPEAENAETCAd PEKOMOMHANMEN OTPULATENBLHO
3APAKEHHBIX 3KCUTOHOB, KOTOPAA NPU HU3KUX TEM-
[IepaTypax NPOUCXOJUT Iopasfo ObICTpEE PEKOMOU-
HaIlUM TEMHBIX 3KCUTOHOB U HE 3aBUCUT OT MaTHUT-
HOI'O IOJIA. DTU CBOMCTBA MOKHO HCIIOJIb30BATh KAK
CBUJIETENBCTBO (POTO3APALKHU. B MCCIENOBAHHBIX Ha-
MU CTPYKTYpaxX — C(HEPUYECKNX HAHOKPHUCTAIAX
1 JBYMEPHBIX HaHoIIarenerax CdSe/CdS ¢ 60sbmoin
TOJIIIMHON 060J0YKN — 3HAK ITUPKYIAPHOIN NOAAPU-
3a1MH B MATHUTHOM I10JI€ OJJHO3HAYHO YKA3BIBAET HA
TO, 4TO JOJITOXUBYIIUMHU PE3UJEHTHBIMU HOCUTES-
MM CIYXXKAT UMEHHO 3J1eKTPpoHHI [10, 11, 20].

B HaHOKpucTa/wax 6€3 000I0YKU AUHAMUKA (PO-
TO3aPAAKA MOXKET OBITb OYEHb HETPUBUAIBHOU —
B HEM, KaK IPABUIO, 3aEUCTBOBAHBI HECKOIBKO IIPO-
LIECCOB, 4 MHOIZA JaXe NPOMCXOAUT CMEHA 3HAKA
pesugenTHoro Hocurend [18]. CIoxXHOCTb UCCIIE/[0-
BaHUA (POTO3APAJKH 3aKII0UAETCA HE TOJIBKO B yCTa-
HOBJIEHUM NPUCYTCTBUA HOCUTENSA B HAHOKPUCTAJ-
JIe, HO ¥ B WJIEHTU(PUKAIIUY €0 3HAKA (NEKTPOH 3TO
WU IBIPKA). MBI TOKA3JI1, YTO METO/] HAKAUKHU—30H-
JUPOBAHUA C PETUCTPALMEN KOI'€PEHTHON CIIMHOBON
NPENECCUN HOCUTENEN B MATHUTHOM IOJIE PEIMIAET
3TH npobaemel. CTaHAAPTHAA JBYXUMITYJIbCHASA METO-
JUKa (puc.3,2) O6b1a JJOMOJHEHA €IE OJHUM HUMIIYJIb-

CdMnSe (1.6% Mn)
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Pnc.5. MarHuTHbIM NONAPOH HA MAarHUTHbIX NpumMecax Mn* B Ha-
Hokpuctannax CdMnSe. Cnektpsl ®J1 npu pe3oHaHCHOM BO3-
OyXKAEHUM IKCUTOHOB Ha 3Heprun 2.11 3B B pasnuuHbix Mar-
HUTHbIX nonax. Temnepatypa 1.8 K. KpacHble cTpenku nokassl-
BalOT NONAPOHHbINA CABUT.

COM — T€HEPUPYIOIUM (POTOHOCUTENN, HO HE CO3/1a-
IOIUM CIIMHOBYIO IIOJISIPU3ALINIO HOocuTenen [18]. 13-
MEpEHUSA HAHOKpUCTawLIoB CdS paumamerpom 5.5 HM
(puc.6,a), TPOBEJCHHBIC B PACTBOPE MPH KOMHATHOM
TEMIIEPATYPE, MOKA3BIBAIOT: YACTOTA CIIMHOBOI IIpe-
LIECCUU MEHAETCSA C POCTOM 33JEPKKU MOCIE UMITYIIb-
ca, reHepupyomero ¢oronocurenu. Ilpu sagepixke
B 1 HC oHa paBHa 11.8 I'Ti, 4TO COOTBETCTBYET NPEIIEC-
CHU 37IEKTPOHA B HAHOKPHUCTANIE, T.€. CBU/IETEIbCTBYET
0 (pOTO3APAAKE JNEKTPOHOM. A IIPU 3aAEPKKE B 33 MKC
4acToTa npeneccuu ymenpmaercs 1o 11.2 ITa, orseva-
IOIIEN TPELECCUN IEKTPOHA B MOJOXKUTENBHO 3aPs-
JKEHHOM 3KCUTOHE (3TO TOBOPUT O (POTO3APAJAKE ABIP-
KOI). luHaMuKa (POTO3APSIKH, U3MEPEHHASA B OOJIb-
oM JuamnaszoHe speMen ot 10 mc 10 1 Mxc (puc.6,6),
MIOKA3bIBAET HEMOHOTOHHBIM XapaKTep Ipolecca —
HA4YaJbHBIN POCT YUCIA OTPULATEIBHO 3dPSKEHHBIX
HAHOKPUCTAIOB (P,) B aHCaMOJIEe, CMEHAIOMUIACT UX
YMEHBIIEHUEM W IIPEBATUPOBAHUEM ITOJOXKUTEIBHO
3APAKEHHBIX HAHOKPUCTAILIOB (P)).

* ok %k

Konnouansle NONYIPOBOJHUKOBBIE HAHOKPHUC-
TAJIJIBl OKA3aJUCh OT3BIBYMBBIMU K 3KCIIEPUMEHTANb-
HBIM METO/IAM, IIPUMEHAEMBIM B CIIMHOBOHN (PU3UKE
IIOJIYIPOBOJHUKOB. OHU JEMOHCTPUPYIOT OOTaTHIN
CIIEKTP CIMUH-3ABUCUMBIX SIBJICHUI, HTEPECHBIX KaK
A1 PYHJAMEHTANBHBIX HCCAEJOBAHUIM, TaAK U I
BO3MOJKHBIX IPUMEHEHUN, U CTUMYJIUPYIOT PA3BUTHE
HOBBIX TEOPETUUECKUX Mozenael. K cambiM HEOObIY-
HBIM U MaJIOMCCIEAOBAHHBIM MOKHO OTHECTH 3(]-
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Puc.6. fuHamuka doTto3apsaku B HaHokpuctannax CdS no faHHbIM TPEXUMMYALCHOMO METOAA HakauykU—30HANPOBaHUA. CnuHoBas
npeueccus B MarHuTHoM none 0.43 Tn npu KOMHaTHOW Temnepatype (a). [MHaMUKa PasHOCTHOTO CUrHana AONU HAHOKPUCTaNNoB,
3apsXeHHbIX anekTpoHamu (P,) u asipkamu (P,) (6).

(pCKTI)I, KOTOPBIC CBA3AHBI CO CIIMHAMMH, JIOKAJIN30- K OPTAaHUYCCKUM MOJICKYJIAM, IIMPOKO UCHOJb3YCTCA
BAHHBIMU HA MOBCPXHOCTHU HAHOKPUCTAIIOB. CDYHK- B MCOAHWIIUHC U OUOJIOTHUH. HecomueHHO, WHTCPECHO
TMVOHAJIN3AINA MTOBCPXHOCTHU HAHOKPUCTAJIJIOB, ITO3~ ,HO62BI/ITI) B 9TY KOHICIITNUIO CTIMH U IPUBJICYD CIITUH-
BOJIAOMAA MIPUCOCANHATD UX B KA4YCCTBC MAPKCPOB CIIMHOBbBIE B3AUMO/ICHUCTBHUA. B

AsmopuL Oaazooapior 6Cem KOMNE2AM, BHECULUM BKAA0 8 PADOMbL, NPeOCmasientivie 6 3mom 003ope. Ocoberno Mol NPU3HA-
menvtoL AnJ1.Ogppocy, enecutemy 60a6ui0l 6KAA0 6 Pa3eumue meopui IKCUMOHHOU Gu3UKU KOAROUOHIX HAHOKPUCTA-
J106, MHO20/1emHee COmpPYOHUUECNE0 C KOMOPbIM CIMUMYAUDPOBANLO U NOOOCPICUBAN0 HAlL UHINEDEC K IMUM UCCTLeO0BAHUAM.

Pa6oTa BHIIOJHEHA IIPH HOIePKKe HEMEIKO-poccuiickoro nuearpa ICRC TRR160 «Coherent manipulation
of interacting spin excitations in tailored semiconductors», puaancupyemoro Poccurickum pougom QpyH-
JaMEHTAJTbHBIX HCCIEJOBAHUH U HEMEIIKUM HAyIHBIM 00mecTBoM Deutsche Forschungsgemeinschaft.
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Spins in Semiconductor Nanocrystals

A.V.Rodina', D.R.Yakovlev'?
'Toffe Physical-Technical Institute, RAS (Saint Petersburg, Russia)
*Technical University of Dortmund (Germany)

Semiconductor colloidal nanocrystals with characteristic sizes of a few nanometers are important model objects for
the investigation basic physical processes under strong size quantization of the electronic states. A variety of their
shapes, sizes, chemical compositions and surface properties provides applications in optoelectronics, photovoltaics,
biology, and medicine. Their spin properties remain weakly investigated, but already presented experimental and
theoretical results confirm that the spin-dependent processes may strongly modify optical and magneto-optical
properties of the colloidal nanocrystals and open new fields for their functionalization.

Keywords: colloidal semiconductor nanocrystals, spin-dependent phenomena, magneto-optics, exciton.
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Al MHCTUTYT HECJIY4YaNHO

HMEET B HA3BAHUU CJIOBO

«T€XHUYECKUN» — CO BpeMe-
HHM CBOETO OCHOBAHMS OH BCer/ja
HAXOJUJICA B 3MUIIEHTPE pas3pa-
OOTOK MHHOBAIIMOHHOUW TEXHUKH.
1 ecimn paborer ®TU BO MHOTUX
061aCTAX HAYKM U TEXHUKU, Ha-
IpUMEDP, MO CO3JJAHUIO TOJNYIPO-
BOJJHUKOBOI 3JICKTPOHUKU IIHU-
POKO M3BECTHBI, KAK M BBICOKAs
OIleHKAa UX BILIOTH g0 Hob6enes-
CKOU NpPEMHUH, TO HCTOPUYECKU
CJIOKHJIOCH, YTO BKJI4J (PU3TEXOB-
LeB B psaje Apyrux obnacrenn ¢u-
3UKH U €€ NPWIOKEHUN 3HAKOM
YUTATENAM 3HAYUTEIBHO MEHBIIE.
[TocTapaemcss 4aCTUYHO BOCIIOJ-
HUTb 3TOT IPOHEJI, PACCKA3aB O CO-
3/1aHUM U JOCTUXKEHUAX 1a60paTO-
pum HU3NIECKON ra30/{UHAMUKH.
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HEJJABHETO BPEMEHHU OCBEIATOCH
BECbMa CKyIIO. A BeAb «BOCTOK»
IOpua TarapuHa BO3BPAIAICA HaA
3eMII0 [IOJ] 3AUTONU OT TEIUIOBO-
I'O IIEPErpeBad B INIOTHBIX CIOAX dT-
Mochepb*, pa3pabOTAHHOU B Ja-
6oparopun (PU3HUYECKOU TIa30-
nuHaMukn OTU, KOTOPOH PyKOBO-
aun I0puit Anexcanjgposuy JlyHa-
eB. IMEHHO 37eCh OBbI HE TOJIBKO
NIPEAIOKEH HANEKHBIA METO], TEII-
JIO3AIUTEl OOUTAEMBIX KOCMHUYEC-
KUX 4Il[1dPaTOB M OOEBBIX 4aCTEH
MEKKOHTUHEHTAIBHBIX PAKET NPU
CIIyCKE B IUIOTHBIX CIOSAX 3€MHON
aTMOC(EPEL, HO U CO3/JJaHA TEXHO-
JIOI'Msl HAHECEHUS TEIUIO3AMNUTHBIX
IIOKPBITUI.

VAUBUTENBHO, YTO XOTS 3THU
HUCCJIECOBAHUA, KAK U BCI HAyKa
ra3o/INHAMHUKA, OBUIM HOBBIM Ha-
npasnenueM ana OTH, konnexTu-
By 1a60paTOpUM MOHAJOOUIACH
BCETO Mapa JIET, YTOOLl NPEIIO-
KUTDb (PAKTUYECKN HOBYIO UJEIO U BOIUIOTUTH €€ B Pa-
60TAIUX B KOCMOCE OTE€YECTBECHHBIX U3/ICIUIAX.

B uem Torjga cocrosna npobéinema («apobie-
Ma Nel» Kak €€ Ha3BIBAJIU B O(PUIIMATBHBIX JJOKYMEH-
Tax [1])? Korga 6a/umncTudecKie pakeTbl HA4aIu Mpe-
OJJ0JIEBATH MOPOT AaNbHOCTH B 1000 KM M COOTBETCT-
BEHHO BBIPOCIN CKOPOCTH, C KOTOPBIMU OHHU BXOJAAT
B aTMOCcdepy, epes| pa3padboTYNKAMHU BCTANIA CEPbE3-
Had 3aa4a — 3AMUTd OT BO3HUKAOWIUX IIPU 3TOM
TEIJIOBBIX IIEPErPY3OK.

YiKe 1A pakeTsl cpegHen ganbHocTy P-5 (1200 kM)
3Ta IpobaeMa CTaNd aKTYAIbHON. A JUUIs CIEAYIOWEro
HOCHUTEJS, PACCYUTAHHOT'O HA AaibHOCTL 8000 KM, ce-
rO/IHS M3BECTHOI'O Kak JereHjaapuasg P-7, oHa 6buia
KPUTHYECKOM. M pemenne TpebOBAIOCh, KaK BCET/A,
B Kparuanmue cpoku. g 3roro B OKb-1 nox pyko-
BojcTBOM C.IL.KoponéBa ObLI CO3[JaH CIEIUAIbHBIIN
MPOEKTHO-KOHCTPYKTOPCKUIT OT/EJI ITO TOJIOBHBIM 4a-
CTAM, 4 K COTPYJHUYECTBY OBIIN IIPUBJIEUYEHBI MHOTHE
Hay4HbIC OPTAHU3AIUHU CTPAHBI, B TOM uuciae u ®TU
B JIeHuHrpasue.

JJaboparopus, mojay4duBias HOMEP 5 (IEPBOHA-
YaJIbHO HE UMEBINAA HA3BAHUA U3-32 TPEOOBAHUIT Ce-
KPETHOCTH), O6blJ1a CO3JjaHa B UHCTUTYTE B 1953 1. Ee
BO3IVIABUJ JOKTOP TEXHUYECKUX HAYK, Ipodeccop
[I0Opun Anexcanzpposuy Jlynaes — yueHuk A.O.HModpode
Y HENOCPEACTBEHHBIN YYACTHUK ATOMHOI'O IPOEKTA
CCCP [2, 3]. On Taxxe Bouel B CIELUAIbHO CO3/JaH-
upid coser npu OKB-1 (pykoBoauTenn — aKaJeMUK
I'U.Ilerpos u unen-xkoppecnonaent K./ .bymyes).

[Tepen maboparopuen, B KOTOPOM NEPBOHAYAIBHO
OBUIO IIATH YEJIOBEK, HO KOTOPAs OBICTPO pa3pacra-

H0.A.[lyHaes.

* K 50-1eTuio nosnera HO.ATarapuna. Vaacrue OTH B cozpanuu pa-
KETHO-KOCMHUUecKol TexHuku CCCP (wwwi.ioffe.ru/HTML/about/
k50.html).

JIACh, CTOSJIM U TEOPETUYECKUE, U METOJOJOIMYEC-
KM€, U MpaKTU4YeCKue 3aauu. TpeboBaIOCh MOHATS,
YTO IPOUCXOJUT C I'OJIOBHOI 4aCTbHIO, KOT/Id OHA BXO-
JUT B AaTMOC(EPY CO CKOPOCTHIO HECKOJIBKO KUITOMET-
pOB B CEKYHAY (OKOJNO 3 KM/C mud P-5 m GIu3KO
K 8 KM/C ayig P-7), Kakue TeMIepaTypsl MOJIydarTcs
NPHU GAJUIMCTUYECKUX U KOCMUYECKUX MTOJIETAX, U, KO-
HEYHO, CO3/JJaTh METO/] 3AMUTHl OT TEIUIOBBIX HATPY-
30K B HECKOJIBKO TBICSAY I'PAAyCOB, KAK OBIIO ONpejie-
JIEHO B OJIHOM M3 IEPBBIX OTYETOB TAO0OPATOPUH, BBI-
meanem B ToM ke 1953 1. (puc.1). OToT 0TUeT COXpa-
HWJI HE TOJIBKO (DOPMYJIUPOBKY IBYX OCHOBHBIX 33/]a4,
MIOCTABJIEHHBIX Iepesl 1A60PATOPUEH, HO U CIIMCOK
UX UCIIOJIHUTEICH.

CymeCcTBOBABIINE MATEPHUAIBl HE BBIJCPKUBAIU
TETUIOBBIX HATPY30K, U TPEOOBAIOCH NPUAYMATD YTO-
TO NPUHIUIIMATBHO MHOE. TaKUM CTalT CaM MOAXO[
K TEMJIO3AMUTE: BMECTO TOI'O YTOOBI OB ATD KAPO-
IIPOYHOCTD, JyHAEB NPEIJIOXUI «<KEPTBOBATb> 4YdC-
THIO TEIUIO3AUUTHOIO CJOA. IIpU JIBUJKEHUU T'OJOB-
HOU 4aCTHU B ATMOC(pEPE C BEICOKOM CKOPOCTHIO TEII-
JIO3AMUTA CTOPAET, 4 MOTOKHU TOPSAYErO ra3a yHOCAT
NPOJYKTBI CTOPAHUA, HO IIPU 3TOM HE B3aUMOJENCT-
BYIOT HEIOCPEACTBEHHO C T'OJIOBHOU 4aCTbhIO. TaKou
(pU3NYUECKUI MEXAHU3M TEIJIO3AIUThl, HA3BAHHBIN
YHOCOM MACCBI, WX A6JA1IUEN, U OBIT IPEJIOKEH J1a-
6oparopueit F0.A JlyHaeBa COBMECTHO C JJpyroit 1a6o-
patopueit ®TH, pyKOBOAUMOU JOKTOPOM XHUMHUYE-
CKkuX HayK A.IT.OGYXOBBIM.

Jist TOTO 4TO6BI TAKONU METOJ padoTran, Tpebosa-
JIOCh HAWTU U COOTBETCTBYIOIIUN MaTepual. JyHnaes
NPEMJIOKNAT KOMIO3UTHBIM COCTAB, COCTOSIUN U3
Kap6uJa KpEMHUA U OaKeIUTa (OPraHUYECKON CMO-
sel). Kapbup xpeMuus 3p@PEKTUBHO MOTJIOMAET TEM-
JIO U TEM CAMBIM HE JAET €MY BO3JEHCTBOBATD HA 34-
MIUIIAEMBIE YACTHU HU3JENUA. A OAKEIUT, BO-TIEPBHIX,
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«CBA3BIBAET» CJIOU TEIUIO3AIUTHl U, BO-BTOPBIX, CI'O-
pas, CHOCOOCTBYET OXJIAK/JCHUIO C TOMOIIBIO «yHOCA
MACCBI» HPOJYKTOB CTOPAaHUS, UMECIONUX K TOMY XK€
KOJIOCCAIBbHYIO BA3KOCTDb. B O(PUIIMANBHEIX JOKYMEH-
TaX TAKUE MOKPBITHA MOJYYUIN OOO3HAYEHHUE «O6-
Ma3ku JlyHaeBa», a B madoparopusax JyHaesa u O6y-
XOBa ObUIM Pa3pa00TAHBl TEXHOJOIUN UX IIOJYUYECHUS
1 HAHECCHUS HA HATYPHBIC U3/IC/INUS, 4 HE TOIbKO HA
9KCIIEPUMEHTAIbHBIE OOPA3IBL.

VMeHHO 6/1arofaps 3Tou 3amure 2 ¢pespaast 1956 1.
pakera P-5M BnepBbl€ B MUPE NMPOHECTA YEPEZ KOC-
Moc u3 Kanycruna fIpa 10 aa€pHOTO UCIBITATEIbHOTI'O
oAUroHa B KazaxcTaHe TrOJOBHYIO 4aCTb C GOEBLIM
aTOMHBIM 3apAoM. [Ipeosones 1200 kM, oHa 6€3 pas-
pYyLIEHUS YCIEMHO JOCTUIJIA LU, U 3aPS] B3OPBAICH
B 3aJaHHOHN TOYKe. Onepanud IOJy4YWId HA3ZBAHUE
«baiikan», ¥ UMEHHO 32 €€ yCIIEeX ITIABHBIM KOHCTPYK-
TOp KOpONEB 6BIT HATPAXK/IEH CBOEU MEPBON 3BE3AON
Tepost Coumanucrudeckoro Tpyga. CorpyasHuku dus-
TeXa — YYACTHUKU paboOT — TAKKE OBUIM YJOCTOCHBI
NIPABUTEIbCTBEHHBIX HATPAS.

Jpyrag CTopoHa 3aJa4u 110 «yCTPAHEHUIO TPAEK-
TOPHBIX PA3PBIBOB» MIPU MOJIETE PAKETH B aTMOC(hEPE
[IOTPEOOBAIA HE MEHEE TTTYOOKNUX U JOJITOCPOUHBIX UC-
CIEeJOBAHUI, U OJHUM M3 IEPBBIX IMONYYEHHBIX pe-
3YJBTATOB 6bUIA HOBAA (POPMA «HOCKA> PAKETHI (PUC.2).

3a P-5M nocnegosana P-7, koropasa B 1957 1. BbI-
BEJAd HA OPOUTY MEPBBIN HMCKYCCTBEHHBIN CIYTHHUK
3emnu, a B 1961 1. — mepBOro KOCMOHABTA IIAHCTEL
[TokpsITUA, pazpaboTaHHble B PU3TEXE, UCIOAB30BA-
JIACh W Ui 3aIIyCKOB APYI'MX OTEUYECTBEHHBIX OOUTA-
€MBIX KOCMHUYECKUX Kopabaen. Cpady mocje mojaera
tOpust Marapuna B 1961 1. JlyHaeB B COCTABE I'PYIIIIBI
corpyauukos OKB Koponésa 6b11 ygocToeH JIeHUH-
cxkort npemun CCCP ¢ popMyIHPOBKOU «3a pazpa-
OOTKY TEXHOJIOIMHU BBICOKOTEMIIEPATYPHBIX MOKPHI-

Puc.2. KapTuHbl o6TekaHus

Mofjeneit KocMuyeckoro kopabns «Coto3a» (a) u 6oeBbix YacTeit paket (6) npu yucne Maxa M = 2.5.
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THI JUIA IEPBBIX OTEYECTBEHHBIX MUIOTUPYEMBIX KO-
CMMYECKHUX aMIapaToB», 4 €Er0 COTPYAHUKNA — IIPABU-
TEJbCTBEHHBIX HArpag. DTU U JAPYIUE JOCTHXCHUSL
OBLIN OTMEYEHBI TAKXKE MMEHHBIMU IAMATHBIMU Me-
nangamu AH CCCP.

3amerum, uto eme B 1955 1. B ®THU paboTana npo-
Bepsawomas komuccusa Ilpesupuyma AH CCCP, koto-
pas B CBOEM 3aKPBITOM 3aKITI0YECHUN OTMETNUIA HETHU-
NUYHOCTb U HECBOUCTBEHHOCTD 33/1a4 J1a60paATOPUU
Jynaesa Tpagunuonuoi remaruke ®TU. Ho ¢ npucy-
MIEN YYEHBIM JaJbHOBUJHOCTBIO PEKOMEH/OBANA HE
3aKPBITh TEMATUKY U HE IEPEBECTH JaOOPATOPUIO
B 0oJiee NOAXOJAIUE 110 TPOPUII0 YUPEKACHUS, A...
BEPHYTBCA K JJAHHOMY BOIPOCY IOCJE BHIIIOTHEHUSA
LiesIed, IIOCTABJICHHBIX nepes Her. CielyeT U roBO-
PUTB, YTO B PE3YJILTATE NOCAEAYIOMUX COOBITUN HU-
KaKHE€ KOMHUCCUU K 3TOMY BOIPOCY OOJBIIE HE BO3-
Bpamanuck? Ho camu COOBITUS AECATUICTUIMU HE
MOJIYYaJI1 IOJDKHOTO YIIOMUHAHUA B OTKPBITOM JTUTE-
parype. [T03TOMYy Yy4aCTHUKUA PabOT U HBIHEIIHUI CO-
CTaB J1AOOPATOPUH INIYyOOKO 6JATOAAPHBI AKALEMUKY
bopucy EsceeBnuy HepTOKYy — aBTOPY MHOTOTOMHOM
HCTOPUM KOCMHUYECKON 3MOIEU, HANPAMYIO PACCKa-
34BIIEMY O POJH Ja6OPATOPUHU B ITON HCTOPUMU:
«..Camy1o 60/pIIYIO IOMOIIb HAMIUM PA3PA0OTUYUKAM
TOJIOBHBIX 4YacTel (M HE TOJBKO KOPOJEBCKUM, HO
1 BCEM IOCIEAVIOMUM) OKA3aJIU COTPYAHUKU J1a60-
paropun (PU3NYECKOU Ta30JUHAMUKHU JIEHUHTpAJ-
CKOT'O (PU3UKO-TEXHUYECKOT'O MHCTUTYTA AKAJEMUU
Hayk. Eme B 1954 rojy ee pyKoBOAUTENb — NPOdec-
cop IOpuint Anexkcanjposuy [lyHaeB — IOJY4YHUI CO-
OTBETCTBYIONIUM MOCTAHOBJICHUEM MOPYYECHHUE Pa3-
paboTaTh CPEACTBA 3AMUTH OOEBONM YaCTH Hallel
pakeTsl P-5M (C aTOMHBIM 3apSAOM) OT “BO3JEUCT-
BUS BHENIHETO IOTOKA BO3Ayxa”. MHorHe paboThl
OTH... 6BIIM CBI3aHBI C UCCAECTOBAHUAMH B 06J4C-
TU AJEPHON (PU3UKHU, U IIOITOMY
PEKUM 3aKPBITOCTH IO HAIIEH Te-
MAaTHKE TaM OBLI Jake OoJjiee xe-
crkuM, ueM B OKbB-1, rge peanu-
30BanuCh npejgnoxenus OTH. He-
MIOCPEACTBEHHYIO CBA3b C J1abOpa-
Topuen JlyHaeBa OCYILECTBIIAT CAM
Koponés..» [4, c.385].

JJabopartopusa Ne5 mpojo/IKu-
J1a UCCIAEOBAHUA B 006MaCTU PU-
3UYECKON Ira30JUHAMUKUA. MEHSJI-
Cd KOJUIEKTUB M PYKOBOJUTEIH,
pacmupaAnach TeMatuka (B 4acrt-
HOCTH, B KOHIE 1950-Xx — Havane
1960-x rojioB). [IlyHAEB BO3IIABUI
B MHCTUTYTE HUCCIEJOBAHUA IO
pa3paboTKE HOBBIX HCTOYHUKOB
9HEPTUU — MATHUTOTHUJPOJUHA-
MHUYECKUX U TEPMOIMUCCHOH-
HBIX, IPUMEHUMBIX U Ha 3eMmie,
1 B JAJbHUX KOCMUYECKUX IEpe-
neTax. Paspurtne ke Hayku — (Pu-
3UYECKON TAa30BOU JUHAMUKH —
WUTIOCTPUPYETCA CO3/JAHUEM YHU-

Puc.3. bonblas 6annuctuyeckas ycraHoBKa naboparopuu.

KaJIbHOM 3KCHEPUMEHTANIbHOU 6a3pl 1a60PATOpHUHU
(puc.3 u 4) u pesyiasraramu (puc.2).

B Hacrosee BpeMs B 1a60pATOPUU BEAYTCA pPabo-
TBl B PA3HBIX 06JIACTAX COBPEMEHHON a3POAUHAMUKU
1 (PUBUKU NIPEOOPA30OBAHUA SHEPIUU. AIPOJUHAMU-
YECKUE UCCIEJOBAHNA NMPOBOAATCA HAa 3KCIEPHUMEH-
TA7IbHOM 0a3€, COCTOAILIEN U3 YIAPHBIX TPYO pa3aud-
HBIX [TapaMeTpoB [5]. IIo JaHHOM TEMATUKE B IOCIIE/-
HUE TO/BL JIEUCTBYIOT /IBE KCIIEPUMEHTANbHBIE YCTA-
HOBKH. VccieoBaHUs 3aXBATBIBAIOT HOBYIO M HMHTE-

Puc.4. Manas 6annuctuyeckas yctaHoBka nabopartopuu.
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Puc.5. CBepx3ByKOBOE TeUeHMe Na3Mbl KCEHOHA BO BHEWHEM
MarHUTHOM M 3IEKTPUYECKOM NoAsX. XOpOowWo BUAHbLI Npucoe-
AVHEHHblE U OTPaXKeHHbIE yAapHble BOJHbI.

PECHYIO 06J1ACTh BEICOKOCKOPOCTHON a3POJUHAMUKH,
a4 MMEHHO IUIA3MOA3POJUHAMUKY — H3YYEHHUE BO3-
MOKHOCTH C INOMOIIBIO BHEIMIHUX 3NEKTPUYECKUX
1 MaTHUTHBIX TOJICH YIPABIATh TCUCHHUEM B KAHAIAX,
KapTUHOHU OOTEKAHUSA TEI U TEIVIOBBIMU TOTOKAMH Ha
ux nosepxuoctu (puc.5) [0].

Pemenue 3ajay 1mo TaKOMy yIPABJICHHUIO IO3BO-
JIAT HAM NPUOIU3UTHCA K BBICOKUM CKOPOCTAM TOJIE-
T4 I PEATbHBIX JIETATENbHBIX AINIAPATOB, YTO C CY-
MECTBYIONUMH B JAAHHBI MOMEHT TEXHOJOTHIMU
IIOUTH HEBO3MOXHO. IIpu mpoBefieHUU paboT UAeT
Pa3BUTUE JUATHOCTUYECKON 6a3bl. Tak, B COJPYKECT-
Be ¢ CaHKT-IIeTepOYyPrCcKUM MOJUTEXHUYECKUM YHHU-
BepcureToM Ilerpa Beankoro mcnelTan g npume-
HEHUA HA MMIYJbCHBIX YCTAHOBKAX HOBBIM T'paJiu-
EHTHBIY aTUUK Terosoro noroka (IITII), koTopslit
MOKA3aJ XOPOMMUE XAPAKTEPUCTUKU HPHU padoTe
B CHJBHBIX 3JIEKTPUYECKUX U MATHUTHBIX IOJAX.
C ero mnoMoIub0 MOXKHO ONPEAEIATh 3HAUYCHUE TEII-

Puc.6. KaptuHa noneta ky6uka pasmepom 2x2X2 MM, YCKO-
PEHHOTO B 3/IEKTPOMArHUTHOM PeibCOBOM YCKOpUTENE A0 CKO-
pocTtn 5.7 km/c.

JIOBOT'O ITOTOKA HA MOBEPXHOCTb MOJIEIHN IIPU T'UIIED-
3BYKOBOM OOTEKaHMU. B paMKax IPOBEJCHHBIX HC-
CJIEJOBAHUN C UCIIOJb30BAHUEM JIETKOUOHUSYIOMUX-
Csl MOJIENIBHBIX I'd30B HAWIEHBl PEKUMBI B3AUMO/IEN -
CTBUs, INIPU KOTOPBIX BHEIIHUE 3JIEKTPUYECKOE
1 MaTHUTHOE MOJIA NPUBOJAT K CYIECTBEHHON TIepe-
CTPOMKE TEYEHUA B KAHAJIAX, T.€. NOKA34HA NIPUHIIU-
[IMAJIbHAS BO3MOKHOCTD YIIPABJICHUA TCUYCHUEM.

Jpyras Tema, akTUBHO paspabarbiBacMas cerdac
B J1a60PATOPUH, — ITO IJIEKTPOMATHUTHOE YCKOpPE-
HUE TeJl MaJIOM MACCHI B 3JIEKTPOMATHUTHBIX PEIbCO-
BBIX YCKOPUTENAX. B TAKNX yCTPONMCTBAX HENPOBO-
JAIIEE TEJIO YCKOPAETCA C MOMOIIBIO IIA3MEHHOIO
[IOPILIHSA, KOTOPBIN ABUKETCSI MEXAY ABYMS PEJIbC-
3JIEKTPOJAMU I10J, AEHUCTBUEM MAIHUTHOIO IOJA,
CT€HEPUPOBAHHOI'O INPOTEKAOIUM 4YE€PE3 PEIbCH
1 IUIA3MEHHBIN MOPIIEHb TOKA. PAabOTHI 1O TAKOMY
CIIOCOOY YCKOPEHMUS TEJI ObUIM HAYATHL B 1400paATO-
pun ¢ 1985 1. 1 MOCTENEHHO PA3BUBAIMUCH BCE IO-
caegnue rojpl. Cernyac y HaC JAENUCTBYIOT 1BA CTEH/A
C YCKOPUTEIAMU TEJI I PA3HBIX MacC. Ha nepsom
IIPOUCXOAUT YCKOPEHUE TEJ PA3MEPOM OT 1x1x1 MM
0O 3x3x3 MM ¢ Maccod or 1 go 30 MI, npu 3T0M
JOCTUTa€MAs CKOPOCTDb NPHU ATMOC(HEPHBIX YCIOBU-
X COCTaBISIET /10 5.7 kM/C (puc.6). Ha aToMm crenje
34 IIOCJIEIHUE T'O/IBl BBIIIOJIHEH PsJl paboT 10 u3yde-
HUIO BBICOKOCKOPOCTHOI'O B3AUMOJECUCTBUSA YIAPHU-
Kd C TOHKMMHU METAJVIMYECKUMU IUIACTUHAMU [7]
1 10 MOJENUPOBAHUIO dKTUBHBIX KOCMUYECKUX IKC-
IIEPUMEHTOB [8].

B nenom pyHIAMEHTAIBHBIE UCCAELOBAHUSA B 3TOM
HAIIPABJICHUU [IO3BOJIAIOT YTOYHATh PACUETHBIEC MOJIE-
JIA PA3PYLICHUA MATEPUAJIOB, YTO BAXKHO C TOUKU 3pe-
HUSA CO3/LaHUA HAJECKHBIX PACUETHBIX IIAKETOB 110 AU-
HAMHUKE pa3pylieHud. BTOpPOM CTEHJ, CO3/1aBAEMBIU
B HACTOSIIIEE BPEMA, — ITO CTEHJ JII YCKOPEHHUS TEI
pasmepoM jo 1x1x1 cMm u maccoit go 3 r. Ha stom
crenjie OyaAyT BECTUCH MCCAEOBAHUA 110 YCKOPEHHUIO
KdK HENPOBOJAMIUX TeJ IUIA3MEHHBIM IOPIIHEM, TAK
U HEIOCPEACTBEHHO IIPOBOAAIIUX TEJ, YCKOPAEMBIX
TOKOM 4Y€PE3 PEJbChI-3JIEKTPOAbL. OXKUAAETCHA, 4TO
CKOPOCTH YCKOPAEMOTI'O TENA MPEBBICAT 2 KM/C. MOX-
HO PACCUUTBIBATD, UTO HAIIM 3HAHUA B OOJACTAX BbI-
COKOCKOPOCTHOI'O KOHTAKTd META/I—META, JJIEKT-
POMArHUTHOI'O YCKOPEHUS, BHEIIHEIN OA/UIMCTUKU BbI-
COKHUX CKOPOCTEH U, KOHEYHO, BBICOKOCKOPOCTHOI'O
COYZIAPEHUA CYIECTBCHHO PACIIUPATCSL.

Takum 06pa3oM, U B COBPEMEHHOM MHUpE 1a60pa-
TOPUA NPOJOJIKAET AKTUBHO YYACTBOBATD B AKTYalb-
HBIX UCCJIEJOBAHUAX.

TepMo3mMuccMOHHOE Npeobpa3oBaHmue IHEpruu

Pa60oTHl 10 CO3[JaHUI0 TEPMOIMUCCUOHHOIO IPEOH-
pazoBatend sHepruu (TOII), HaTpeBAEMOTO OT AJep-
HOro peakropa, B ®TU Havyanuch B Havane 1960-x
I'OJIOB B CBSI3U C UJEEH NCHoab30BaHusA TOII HA aTOM-
HBIX [TOJIBOJJHBIX JTOAKAX I MOJYYEHUA NEKTPUYE-
cxkont aneprun. K xonny 1950-x rogos B CCCP yxe
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Obl1 CO3/1aH 3(P@PEKTUBHBIM HUCTOYHUK TEIJIOBOU
9HEPIUU — AJEPHBIA PEAKTOP € BBIXOJAHBIMU I1Apa-
METPAMH, YIOBIECTBOPAIOMUMU TPEOOBAHUAM psiad
TEXHUYECKUX obnacTeid. Hauanocb CTPOUTENIBCTBO
ATOMHBIX MOABOAHBIX JIOJOK, HA KOTOPBIX 3JEKTPHU-
YECKYI0 3HEPIUIO MPEMIATANOCH IONYyYaTh € MOMO-
11610 OOBIUHBIX TYPOOIECHEPATOPOB.

B ortnuuune ot rypdoreneparopa B TOII ocymecTs-
JIAETCA NPSAMOE NPEOO6PA3ZOBAHUE TEIIOBON SHEPTUHU
B 3JIEKTPUYECKYIO, TOCKOJIBKY 3/1€Ch HET HU JIBUXKY-
MUXCA 3AEMEHTOB CUCTEMBI, HU NPOMEKXYTOUHBIX
CTyIEHEN NMPeOo6pa3oBaHuA (Hanpumep, (PasoBHIX
[IpEBPALECHUI pabouero Tena). s noABOAHBIX J10-
JIOK OTCYTCTBHUE ABMKYIIUXCA 4ACTEH CO3/AAET TAKUE
CYIIECTBEHHBIE MPEUMYIIECTBA, KaK KOMIAKTHOCTD
1 Majasg IyMHOCTb. Mneo ucnonb3osanusa TOII Ha
MOJBOJHBIX JTOAKAX NMPEMIOKUIN O(PULIEPLI-TTIOABOJ-
HHUKH, B TO BPEMA — COTPYAHUKHU [1I€pPBOTO UHCTUTY-
Ta BM® CCCP (Ha4yaJbHUK UHKECHEDP-BULEC-AIMUPAI
J.A.Kopmynos) M.B.bapa6am u T'A.CnupupoHOB.
Torpamuunt gupexkrop ®TU axkagemux B.ILKoHcTan-
TUHOB NOJAEPKAI UAEIO MO CO3NAHUI0 TEPMOIMHUC-
CUOHHBIX PEAKTOPOB-NIPEOOPA3OBATENEN U IPEJIO-
JKHAJI MIPOBOJUTH COOTBETCTBYIOIUE HUCCIELOBAHUA
1 TEXHUYECKUE PA3PAOOTKHU B 1abopaTopuu pusnyde-
CKOM Ta30QMHAMUKH, PYKOBOAMMOI JIyHAEBLIM.
Jna nposeneHus paboT B HEN OBLI CO3[aH CEKTOP
TOII, xoTOpBHIit BO3rinasuia bapa6am.

B TOIT — yCTpOUCTBE HA MaHEP BAKYYMHOT'O JHO-
A4 — TOK CO3J4€TCA 32 CYET IMUCCHUHU IJIEKTPOHOB
C TOPAYETO IMUTTEPA, A HANIPAKEHUE — 34 CUYET Pa3-
HOCTH paboT BBIXOZA 3MUTTEPA U KOJIEKTOpa. YTO-
OBl YBEJIMYUTD NIPOXOAANUI TOK, HY’KHO KOMIICHCHU-
pOBATb OOBEMHBIIN 3aPSA/l NEKTPOHOB, I YETO UC-
MOJIB3YIOT MOHBI JIETKOMOHU3YIOMUXCSA BEMECTB. Kak
NPABUJIO, B MEXINEKTPOAHBIA IIPOMEKYTOK BBOJAT

mapsl 1e3us. MoHB 06pa3yoTcs Tub0 B 00beMe Opra-
HU3AaLMEN BCIIOMOTATENbHOTO pa3psasa, 1160 myTeM
HOHM3AIIMU Ha MOBEPXHOCTU IMUTTEpPA. B mepsom
CIy4a€ PEATU3YETCH AYTOBOI PEXUM, BO BTOPOM —
6ECCTONKHOBUTENBHBIA (KHYJCEHOBCKUN). B ayro-
BOM pexume okoso 0.5 B TepseTcsa npu noay4yeHun
MOHOB. B KHYZICEHOBCKOM K€ ITOTEPD B IIJIA3ME HET.

AHajoru4HBIE PaOOTH TPOBOJWINCH MAPATIEIBHO
B page opranuzauuii CCCP. Besge 6bu10 IPUHATO pe-
MIEHUE UCMIOJIB30BATh JyroBon pexum TIIL Bee pabo-
TBI, KACAIOMMECH CO3AHUA PEAKTOPA-IPEOOPA3OBATE-
s Ha ocHOBe TOII, 6piM 3acekpedeHnl. CPaBHUTEIb-
HO HEJJABHO UMEIOMIMECA MATEPHUATIBI IO JJAHHOI IIPO-
6J1eME CTATH JOCTYIHBI, U UX AHAJTU3 IO3BOJIAET CHE-
J1aTh HeGe3bIHTEPECHBIE BBhIBOABL B PTH mepsona-
YJIbHOM 33JJa4€H CTAJIO IIOUCKOBOE NIPOEKTUPOBAHUE
[IOJIHOMACIITA0HOM 3JIEKTPOTr€HEPUPYIONEH YCTAHOB-
KM C PEAKTOPOM-TIPEOOPA3OBATENEM I TOJBOLHOM
noaku (aBryct 1961 r.). Tlnau-rpaduk mpoBecHUS UC-
CJIEJOBATEIBCKUX PabOT ObUI MOJIUCAH PYKOBOJUTE-
JIIMU BEJYIUX YUPEXKIAECHUH PsA/la COIO3HBIX BEOMCTB,
Bmovas AH CCCP [9]. Bo3MOXHO, CTONb BBICOKUH
YPOBEHb UHUIIMATOPOB U IO3BOJU JOBECTU AENO /IO
ONBITHBIX 06pa3110B. [IepBbHIE yCIIEXU 3AUHTEPECOBAIN
Pa3pa60TUMKOB KOCMUYECKON TEXHUKU: OblIa CPop-
MYJIHPOBAHA 33/1a4a CO3/JaHUs IPEO6PaA30oBATEN IS
KOCMHYECKON PAKETHI C pecypcoM 17 ThIC. 4.

Pa6ors o co3manuio B ®THU MHOro3aeMEeHTHOI'O
TOII ¢ AxEPHBIM HATPEBOM SMUTTEPA UITIOCTPUPYIOT-
€A WCIBITAHHBIM TPEX3JEMEHTHBIM 3JEKTPOTE€HEPHU-
pylomum kanaimoMm (OTK) «I'Bo3ap» (puc.7), KOTOPBIi
MOHTHUPOBAJICS HA CIIEIIUATBHOM IITAHTE U YCTAHABIIU-
BAJICS B IIETIIEBOM KaHaJI€ peakTopa. [IOKa3aHbl TONb-
KO 71Ba TOII U3 Tpex, paCHONIOKEHHEIX 110 BBICOTE Ka-
HaJIa ¥ COEIMHEHHBIX B IOCNEJOBATENBHYIO Ienb. Ha
PHUCYHKE MOKHO YBUJIETb BCE 3/eMeHTHI TOII, BrItouas

Puc.7. Cxema TPEX3NEMEHTHOro IlK tuna «MB03ab», KOTOprVI MOHTUPOBANCA Ha cneuuanbHO WTaHre u yCTaHaB/iMBanCa BepTn-
KaJibHO B NET/IEBOM KaHaJie peaKTopa. HuxHas yacTe — nponoxeHue BerHeVI.
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AlEPHOE TOpIOYEE, KATOJ|, MEXINEKTPOJHBIN 3430D,
AHOJI, 3JIEKTPOU3OJIALIMIO AHO/A, HECYIIYIO TPYOKY, 3a-
30p A HNPOXOZAd OPraHUYECKOI'O TEINIOHOCHUTEIS,
YEXJIBI, UEPE3 KOTOPBIE MPOJIOKEHBI TEPMOIIAPHI JId
KOHTpoOJIA Temieparyp pazaa ysnos OI'K, u 1.4. IIpeayc-
MOTPEHO OTBEPCTHE, CIyXKalee [ BAKYYMHOM OT-
KAau4KH{ 3230P4 U IPOXO/d IAPOB Le3Usd, UMeeTCa 6a-
YOK, IPEAHA3HAYCHHBIN IS HAKOIUIEHUSI B HEM BO3-
HUKAIOIMX B IIPOIECCE PEAKTOPHBIX UCHIbITAaHUI DI'K
ra3000Pa3HbIX IPOJYKTOB AEIEHUA ANEPHOIO IOpIO-
YEro B KaTOJaX.

HcnpiTanus nonHoMacmTadueix TOII HA peakTope
BBP-M npoBOAUINCH B I. [ATUMHE COBMECTHO C CO-
TPYAHUKAMHU TOramHero laTyuHCcKkoro ¢unanana
®TU (reneps 310 IleTepOYPIrCKUit UHCTUTYT AEPHON
¢pusuku umenu b.IT.Koncrantunosa HUII «KypuaTos-
CKHMIT HHCTUTYT»). [Ipeobpazosarens paboTan B Jyro-
BOM PEKMME HA CO3/TAHHOM CIENUATBHO /I 3TOU 1i€e-
JIV TI€TJIE HU3KOTO AABJIEHUS C UCIIOJb30BAHUEM JIBYX
CKBO3HBIX KAHAJIOB B OEPU/UIMEBOM OTPAXKATEIE C OP-
FAHUYECKUM TEIUIOHOCHUTEJIEM IO/ AaBICHUEM 6 aTM
u npu remuneparype 350°C. McnblTaHusa HA4aIUCh
18 urons 1962 r. 1 3aKOHYUNUCE B HOsI6pe 1965 1. Py-
KOBOJWJI PEAKTOPHBIMU HcnbTaHuAMUA B.AIlycTos
[IpY HAY4YHOM pyKoBojacTBe 10.A lynaesa. [Iepseie yc-
MENTHBIE PEAKTOPHBIE MUCIBITAHUSA MHOTO3JEMEHTHO-
ro TOII ¢ A€pHBIM HAIPEBOM 3MUTTEPA COCTOSAIUCD
2 mionst 1962 1. [9]. Takoe coBbITHE IIPOUIOIILIO BIIEP-
BBIE B HANIEN CTpaHe. B panbHelimem OTpabaThIBa-
JIACh PA3IUYHBIE PEXUMBI (DYHKITMOHUPOBAHUA, U 10
UX pE3yabraTaM ObUld JOCTUTHYTA CTAOUIbHAS Y E/b-
Had MOIIHOCTb MOpAAKa 2 Br/cM* Ha NPOTAKEHUU
cepimte 200 4 [10].

[ocie 1965 1. peakropubie ucnbiranust B OTU Gbi-
nn 3asepmeHsl. OJHAKO B APYIUX OPraHU3ANUAX
CCCP Takue ucnplTaHus ObUIM IPOJOJIKEHBL B pe-
3yapraTe B 1987 I. TEpMOSIMUCCUOHHAA A/I€PHASA SHEP-
retTudeckas ycraHoska «TOITA3» ycmemuo orpabora-
J1Ia Ha OpOUTE B COCTABE COBETCKOTO KOCMMYECKOTO
ammapara «Kocmoc-1867» B Te4eHUE I'OJIa.

[Tocne 3aBepmenHus paboT, CBA3AHHBIX C UCIIBITA-
HHUAMH TEPMOIMUCCUOHHBIX PEAKTOPOB-NIPEOOPA30-
BaTENEN, B Ja6OPATOPUM HAYAIUCh HUCCIENOBAHUA
MPOIECCOB, NPOTEKAOMUX B KHYJICECHOBCKOM PEKU-
me TOIL C pU3NYIECKON TOYKU 3PEHUA ITOT PEKUM
HauoboJIee NEPCIEKTUBEH, TOCKOJIbKY UMEHHO B HEM
IIPU BBICOKUX TEMIEPATYPAX IMUTTEPA PEANUIYIOT-
cs npenmymectsa TOII kak npeobpa3oBarens Tel-
JIOBOU 3HEpruu B anexkrpuyeckyo u KIIJl npeobpa-
30BAHUS OKa3bIBAETCs 6OJIEE BHICOKMM, YEM B JyIO-
BOM pexuMe. Ha IpakTUKe JAHHBIN PEXUM JOCTUTA-
€TCA NIPU UCIONb30BaHUU Cs-Ba-nanonuenus. Kom-
neHcanua OObEMHOTO 3apAjad OOECIEeYMBAETCA 34
CUeT MOHOB I1€3Ud, 0OPA3YIOIMUXCA Ha TOBEPXHOCTU
ropA4Yero IMUTTEPA, 4 HEOOXOJUMAA IMUCCHUSA INEK-
TPOHOB — 0OJarojaps aacopobuuu aroMoB 6apus Ha
MOBEPXHOCTU 3IMUTTEPA U MOHUKEHUA €r0 PabOTHI
BbIXOZA. [lyIg IpOBeAEHUS (PU3UYECKUX UCCIENOBA-
HMI KHYJCEHOBCKOTO PEKNMA B CEKTOPE OBLI CO3JaH
CTeH], 06€eCIeYnBaAIOIUY BAKyyM He Xyke 10°° Top,

9KCIEPUMEHTAIBHBINA NPUOOP C U3MEHAEMBIM 34-
30pOM, BHIOpAHBI MaTe€pUAIbl JeTaneil npubopa,
COBMECTUMBIE MEX]Y coboit u ¢ Cs-Ba-cpegoit, cuc-
TEMA PETUCTPAIIUU BOJLT-AMIIEPHBIX XaPaKTEPHUC-
TUK (BAX). BceMu (pusnueckuMu UCCIEJOBAHUAMU
PYKOBOJAMJ CTapMUN Hay4yHBIN coTpygHuxk OTU
AADupep 11, 12].

B ganpHENmEM 3KCIEPUMEHTAIBHO ObLIA JOCTHUT-
HYyTA YAeIbHAA MOIHOCTD 15 A/cm?® u KITJI okono 20%
npu remneparype amurrepa 2300 K. IIposejgeHHbIE
TEOPETUUECKUE OLIEHKU IOKA3aTH, YTO KHYJCEHOB-
CKHMIT PEXUM MOXHO OOECHEUYUTDb NPHU TEMIEPATYPAX
aMuTTepa BIIOTH 10 2600 K. [Ipu 3TOM ya€IbHAS
MOIIHOCTB 6yzpeT gocrurars 50 Br/cm?, KIII — 30%
(puc.8), a TemnepaTypy KOJUIEKTOPA MOKHO IIOBBICUTD
10 =1500 K [13]. brarogaps BBICOKOM OITUMAJIbHOMN
TEMIIEPATYPE KOJIEKTOPA YAACTCA CUIBHO yYMEHb-
HIUTh PA3MEPBI XOJOAUIbHUKA-U3IYIATEN KOCMUAYE-
CKOU TEPMOIMUCCUOHHON IHEPTETUUECKON YCTAHOB-
KM, T7Ie COPOC OTPA6OTAHHOTO TEIUIA MOXKET OBITH OCY-
IMIECTBJIEH TOJbKO U3TYYECHHUEM.

Bricokas Temmeparypa KOJUIEKTOPA KHYACEHOB-
ckoro TOII mO3BONAET B HA3EMHBIX JHEPIETUYECKUX
YCTAHOBKAX HCIIOJb30BATh TEILIO, COPACBIBAEMOE
C KOJUIEKTOPA, I JANbHENIIEro npeodpasoBaHUd
B 3JIEKTPUYECKYIO 3HEPTHUIO, T.€. CO3aBaTh JABYXKAC-
KajHble cucteMbl [14]. B xayecTBe BTOPOTO KACKa/a
MOXHO, HAIIPUMEP, UCIOJIb30BATb OECHIYMHBIN JIBUT'A-
TeJIb BHEITHETO CTOPAHUA HA OCHOBE NUK/IA CTUPJINH-
ra. Beicokoremneparypusbiii TOIT o6ecneunsaer KIIJ
20-30%. KI1 purarensd CTUpAUHIA CIOCOOEH IIpe-
BBICUTDL 30%. B pesyasrare nmoanbii KITJ qByXKacKaj-
HOT'O Ipeobpa3oBaTens JOKEH COCTaBUTb 45-50%.
Taxoi O€CHIYyMHBI MCTOYHHUK 3JIEKTPUYECKOHN HEP-
MU MOXET OBITh UCIOJIB30BAH /I HEPTroobecIeye-
HUSA MOABOJHBIX JIOJOK, 4 TAKXKE B VJAJEHHBIX Palio-
HaX, IIOCKOJIbKY OH HE TPeOyeT MOABO34 TOILIMBA.

B y1aboparopun npejloKeH NPOEKT JHEPIETUYEC-
KOHM YCTAHOBKM Ha OCHOBE BBICOKOTEMIEPATYPHOI'O
Cs-Ba-TOII, B KOTOPOU HATPEB AMUTTEPA OCYIECTBIIA-
€TCA C UCITONIB30BAHUEM COTHEYHON SHEPTUU. [1714 J10-
CTWKEHNA BBICOKUX Temneparyp ¢ KIIJ| nopaaka 90%
HEOOXOJUMO TdaK CKOHILIEHTPUPOBATH HU3JIY4YECHHUE,
yTOOBI 11oJ1yuuTh B 10 000—20 000 pas 60abmmyIo oc-
BEIIEHHOCTb. C L[EIbIO CO3/IaHUS CTOJIb BBICOKOI KOH-
LEHTPALUU MBI NIPEJATOKUIN UCIOJIb30BATb ABYXCTY-
MEHYATBI KOHLEHTPATOP, COCTOAIMH U3 MapadboIn-
YECKOTO 3€pKad U (POKOHA®, BXOJHOE OTBEPCTHUE KO-
TOPOTO PACHOJOKEHO B (POKANBLHOMN IJIOCKOCTH 3€P-
Kana. [l pacuera mapaMeTpoB TaKOTO yCTPOHCTBA
6bl1a pa3paboTaHa CHELUAIbHAS KOMIIBIOTEPHAS IPO-
rpamma. Hamm 3KCIepuMeHTh HOATBEPAUIN BO3MOXK-
HOCTb HATPEBA 3MUTTEPA COJHEYHBIM H3JIYYEHUEM
C UCIOJIb30BAHUEM TOIBKO OFTHOT'O MAaPabOJINIECKOTO

* OOKOH TIPECTABIACT COBOM 3ePKATO CHEIMANBHON (DOPMBL,
Yy KOTOPOTO BHYTPEHHSAA MOBEPXHOCTh 0OPA3yeTCa IyTeM Bpalie-
HUA KyCKa napa60nm, HAKJIOHCHHOI'O O[] ONIPEACICHHBIM YITIOM.
OCHOBHA51 OCO6EHHOCTb (POKOHA COCTOUT B TOM, YTO OH CHJIBHO
YBETMUUBAET IVIOTHOCTb COTHEYHOHN SHEPTHM.
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Puc.8. TeopeTuyeckue 3aBUCUMOCTU MaKCUMaNbHOM yaensHol mowHocTy (a) u KNJ (6) ot Temnepatypbl aMuTTepa. N0ToK aTOMOB Lie-
3151 Ha NOBEPXHOCTb IMUTTEPA F¢, = 10" cmc™, d = 1 MM, NpUBEAEHHAs CTENEHb YepHOTHI Napbl IMUTTEp—KonekTop e = 0.17. Kpu-
Bas 1 — paboTa BbixoAa KonnekTopa @c= 1.7 3B, 2 — 2.2 3B (paHHble 3kcnepumenToB B TIM ¢ Cs-Ba-HanonHeHunem).

3epkana 1o 1900 K. B akcnepumenTax, IpOBOAUBIINX-
ca B CHIA u fInoHuu, ¢ NOMOIIBIO JBYXCTYIIEHYATOT'O
KOHI[EHTPATOPA YAAJIOCh JOCTUYb TEMIIEPATYP MpPHU-
emuuka 2400-2500 K.

VK€ B IEPBBIX IKCIIEPUMEHTAX OBIIO OOHApPYXKE-
HO, YTO B KHY/JJCEHOBCKOM pexume TOII pa3BuBaIOT-
€ HEJIMHEHNHBIE KOJIEOAHUA TOKA OOJNbIION AMIIIU-
TYZABL, UMEIOLIKE PETAKCALMOHHBIN Xapakrep. B na-
6opaTopuu (PU3UUECKOU Ta30[JUHAMUKU 3KCIEPU-
MEHTAJIBHO MU3YYWIM BIUAHUE HA KOJNEOAHUA Mapa-
METPOB AMOMAA, AABJIECHUA NAPOB HANOJHHUTEIEH,
3JIEMEHTOB BHENIHEH IE€MH, 4 TAKXKE BHEITHETO Mar-
HUTHOTO nojd [15-17]. CornacHo CO3JaHHOM TEO-
pPUU HETUHEUHBIX KOJIEOAHUN B KHYJJCEHOBCKOM [IU-
0Ji€, KOJIEOATENbHBIIN IPOLECC COCTOUT U3 YEPEO-
BAHUJ JIBYX CTAIMI: MEJIJICHHOM 1 ObICTpOIt. Ha mef-
JIEHHOM CTaJiMU TIPOUCXOJUT IEPEPACIPEEIECHNAE
HOHOB B MEXK3JIECKTPOJHOM MPOCTPAHCTBE C XAPaAK-
TEPHBIM BPEMEHEM MNOPAAKA CPEAHETO BPEMEHU
NIPOJIETA HMOHOB MEXAY NEKTPOJaMu. B onpenenen-
HBIE MOMEHTBI 3TOHU CTaJAUU B IUIA3ME BO3HHUKAIOT
YCIOBUA JUIA BO3ZHUKHOBEHHA 3JIEKTPOHHOMN HEYC-
TorunBocTu bypcuana—Ilupca. B xoje paszsurus
HEYCTONYMBOCTHU PACIPEAECACHUE TIOTCHIUAJIA B ME-
JKNIEKTPOAHOM IMPOMEXKYTKE CHJIBHO HU3MEHAETCH
(Ipu NpPaKTUYECKU HEU3MEHHOM pPaACIPEJENEHUN
HOHOB), U NPOUCXOAUT PE3KUN OOPBIB TOKA. DTO
U €CThb OBICTPAs CTAAUA KOIEOATENIBbHOI'O IPOLIECCA,
U NIPOTEKAET OHA 34 BPEMA IOPANKA CPESHETO BpeE-
MEHHU IIPOJIETA 3JEKTPOHOB MEXKAY 3JEKTPOJAMHU.
O6Hapy:KeHHbIE HEMNHENHbIE Konebanus B TOII Ho-
CAT YHUBEPCAJIbHBIN XAPAKTEP U MOTYT BO3HUKATD
B OI'DAHUYEHHOMN KHYACEHOBCKOMN IIA3ME IIPU Ha-
JUYUU TTY4YKA 3JEKTPOHOB HE3ABUCUMO OT CIIOCO6a

reHepaluy HOHOB. [IPOBE/JEHHBIE B PAJIE CTPAH 3KC-
MEPUMEHTHl Ha KHYJCEHOBCKUX AMOAAX C MOBEPX-
HOCTHO¥ MOHU3AIIUEN NOATBEPANINA OCHOBHBIE T1O-
JIOKEHUA TEOPHUU.

Ha ocHoBe faHHBIX 006 3 deKTe pe3koro o6priBa
TOK4, BO3HUKAIOIETO B PE3YIBTATE PA3BUTHUSA HEYC-
TorunBocTu bypcuana—Ilupca, 8 ®TU 6puin npen-
JIOKEHBI 1BAd TEXHUYECKUX PEIEHHUS, TO3BOJAIOMNE
CO3/1aBATh TEHEPATOPHI IEPEMEHHOTO TOKA Ha OCHO-
BE TEPMO3IMHUCCUOHHOIO IUO/A:

— IOJIY4aTh IEPEMEHHBIN TOK MOBBIMIEHHOI'O Ha-
NPKEHUs HEMOCPEACTBEHHO U3 TOII,

— IpeoOpa3OBBIBATh MOCTOSHHOE HANPAXKEHUE
B IIEPEMEHHOE 6€3 UCMONb30OBAHUA JOMOITHUTEIbHO-
IO BHENTHETO YIPABAEHNUA B CHENUAIBHOM IHO/IE€-MO-
JYIAATOPE.

Pa60TOCNIOCOOHOCTD OOOUX YCTPOUCTB ObLIA IO/ -
TBEPK/CHA B IKCIIEPUMEHTAX, TOJYYCHBI TATCHTBL

% ok ok

HTak, B 1a60paTOpun (PU3UIECKOUN Ia30[JUHAMU-
KM OBLIM BBIIIOJTHEHBI MCCIENOBAHUA (PU3NYECKUX
MPOIECCOB B KHYJCEHOBCKOM IUIA3MEHHOM JHOJE,
[IO3BOJIMBIIME MIOJYYUTh P (PYHJAMEHTANBHBIX pE-
3YJIbTATOB B (PU3MKE ILJIA3MBL, a4 TAKXE CO3[ATb PsAJ
HOBBIX TEXHHUUYECKUX YCTPOUCTB. M ecan paboTe 1o
PAKETHOM! TEIIO3ALUTE YKe CTanu ucropuein dusre-
X4, 3d4HAB B HEW MOYETHOE MECTO, TO MUCCIEJOBAHUA
IO TEPMO3MHCCHOHHBIM IIPEOOPA3OBATENAM IHEP-
I'MU YCIEIIHO IPOJOJIKAIOTCA, U B OYAYILEM MBIl pac-
CUYUTBIBAEM CO3/JaTh HOBOE IMIOKOJCHUE NPE0HPA30Ba-
TeJlel TEIJIOBOM 3HEPIUU B 3JIEKTPUUIECKYIO, IPEBOC-
XOJsIIEE JPYTUe NOJOOHBIE YCTPOUCTBA MO IMIOTHOC-
1 3Hepruu u KIl/l.m
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Gasdynamic Researches and Technological Innovations

B.B.Dyakov', V.I.Kuznetsov', S.A.Ponyaev'
'Toffe Physical-Technical Institute, RAS (Saint Petersburg, Russia)

On the example of achievements of the Laboratory of Physical Gasdynamics of the loffe Physical-Technical Institute
headed by Lenin Prize Winner, professor Yu.A.Dunaev it is clearly seen how fundamental researches allow finding
technical solutions. Thus, heat-shielding coatings of manned space vehicles and rocket warheads, thermionic ener-
gy converters, and experimental setups for spacecraft models were created.

Keywords: loffe Physical-Technical Institute, Yu.A.Dunaev, gasdynamics, cosmonautics, thermionic converters.
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M. Amycpat?

'Qusurxo-mexnuvecxkuli urncmumym umenu A.P.Hopepe PAH (Cankm-Ilemepbype, Poccus)

*Egpeitcxuil ynugepcumem (HMepycanum, H3pauns)

Kparuanmuit 0630p TOro, 4To 66u10 cgenano reoperukamu OTH umenu A.G.Modde 32 Bpems ero CymecTBOBAHUs, IIPU-
YPOUEH K CTOJIEHUIO MHCTUTYTA. P€Yb MOUAET B OCHOBHOM O Pab0TaxX B 06JACTH (PU3UKU 3JIEMEHTAPHBIX YACTHII, ACTPO-
pusuKHU, TEOPUM AApA U ATOMOB. [lolydeHUE BAKHEHIIMX HAYYHBIX PE3YIBTATOB CTAI0 BO3MOXKHBIM 6J1AaTOJapd TOMY,
uTo B ®TH paboTanu BeIJAIOMIUECA TEOPETUKU. BBICOKMI yPOBEHB UCCIEJOBAHNUI COXPAHSICS HECMOTPSI HA HECKOJIBKO
MaCCOBBIX IIEPEE3JOB TEOPETUKOB — TO B XaPBKOB, TO B MOCKBY, TO 3a rpanuily. O napusmeit B ®TH armocdepe aBTop
MOXKET CBU/IETENBCTBOBATD INYHO, TOCKOJIBKY pabOTaeT B 3TOM HHCTUTYTE € 1958 I I cCHOCO6EH PacCKa3aTh HE TOJIBKO
06 MCCIeI0BATENBCKOM PA6OTE, HO M O 3HAMEHHUTHIX SUMHHUX MIKOTaX (PU3UKHU M UX KyJBTYPHBEIX IPOrpaMMax. YensdeT-
€A BHUMAHHUE U NTPUMEPAM HUCKIIOYUTEIBHO YCIENIHOTO BBIXOJA TEOPETUKOB 34 PAMKHM CBOEH Y3KOH CHEIHATU3AINN.

KiarogeBnie c1oBa: PU3NKO-TEXHUYECKUNA MHCTUTYT uMeHU A. D . Modde, TeopeTnueckas pu3nuka, KOCMUIECKAI Ma-
3ep, ypoBHU E(pumMoBa, MEKOOOIOUEUHBIE PEZOHAHCHI, ATOMHA AHTEHHA, 3UMHSA IKOJIA (PUUKHU.

€OPETUKN Cpean (PUBUKOB

BBIJIEJIUINCH B OT/AEIBHOE CO-

CJIOBUE JOBOIBHO JIABHO, 4/1-
MUHHUCTPATUBHO OOPA3ys OTIEIH,
CeKTOpa, rpynmsl. B dusrexe y ero
ocnosarensa A.®.HModde teopern-
KM C CAMOIO HAa4ald 3aHAINA JI0-
CTOMHEMIIEeEe MECTO.

Modus vivendi
(hU3UKOB-TEOpPETMKOB

Yero ot HUX XOTENH U XOTIT? Beab
(pusuka — Hayka, B MEPBYIO OYe-
pEab, SKCIIEPUMEHTAIbHASA, 4 KOMOMHAIIUA €€ C TEXHU-
KOU BEJIET, Ka3aJ0Ch OBI, B CTOPOHY OT a0CTPAKIUi
1 YUCTBHIX PA3MBIIIIN3MOB. [I0 C4aCTBIO, TAK HE CIy4U-
JI0Cb, ¥ B PU3TEXE C CAMOTO HAYAJIA HAPAAY C TEOPETH-
KaMu, OOCHYXMBAIOIMUMU ONPEJEIEHHYIO 3KCIIEPHU-
MEHTAJIBHYIO I'PYIIY WIK Ja60paTOPHUIO, OBIIN U TE,
KTO 3aHUMAJICS YEM UM YIOAHO. 33/1a4a TEOPETUKOB
BCErJa CBOAMIAChH K OOBACHEHUIO 3KCIEPUMEHTA,
NPEJIOKEHNUIO HOBBIX JKCIEPUMEHTOB (KAK CKA3al
MHE OJIMH 3KCIIEPUMEHTATOP: NPOCTBIX U CIIOCOOHBIX
OBICTPO IPUBECTH K CJIABE) U OOYUYEHHIO MOJIOJIBIX U HE
OYEHb MOJIO/IBIX (PUBUKOB ITOU CaMOU (PU3UKE, TOU-
HeEe, €€ IEPELOBBIM B HACTOSIUN MOMEHT Pa3/IeiIaM.
HuKTO nepes TEOPETUKAMU HE CTABUT 3aa4U —
OTKPBITb HOBBIM 3aKOH WM CO3[4ATh HOBYIO TEO-
pUIO — B JOME MOBEMEHHOIO HE TOBOPAT O BEPEBKE.
Co3/lanue TEOPUH, PABHO KAK U OTKPBITHE 3aKOHA, —
HEYTO MOJPA3yMeBAEMOE, KaK MPABMJIO, HECOBITOU-

[1epBblil BAPUAHT CTATbU CM.: CeMb UCKYCCTB. 2017. Ne11(92).

© Amycpa M., 2018

Manvuuru, sa pabomy. Ilepepois yice 0KOHUUNLCA!
3aBoraenom kagapos. Toj, agak, 1963-1965

Mupon Aunxeneeuu Amycoa, 0oxmop @Pu-
3UKO-Mamemamureckux Hayx, npogeccop,
2N1AB8HL HAYUNHBIL cOMPYOHUK DUSUKO-Mex-
HUvecK020 uncmumyma umenu A.D.Hogppe
PAH, npogeccop Espeticko20 ynusepcumema
(Hepycarum). Obaacmes HAYUHOLLX UHME-
pecos — obuyas meopus MHoO2UX mes, Gusu-
Ka amomd, A0pa U KOHOCHCUPOBANHO20 CO-
CMOAHUA.

e-mail: miron.amusia@mail.ioffe.ru

Hadg Me4Ta, TOT MAPIIAIbCKUI Ke3J1, KOTOPBIA B 46C0O-
JIIOTHOM GOJILIIMHCTBE CIy4aeB COBCEM O€3 TOJIKY Ba-
JIACTCSA B MOXOJHOM pAHIIE PAJOBOro cosjard. Jaxe
KJIACCHBIE TEOPETUKHU TONATAIOT, YTO PabOTa, KAXKAO-
JHEBHAA U YIIOPHAd, HE JJOJKHA ONPEJENAThCA HAME-
peHueM cienaTh OTKpeITHE. M3ydenue HOBOIO B CBO-
€l 00J1aCTH, UCCIELOBAHUE BCEIO, YTO MPUXOLUT
B TOJIOBY, PA3TOBOPHI C KOJJIETAMH — YEM OOJIbIIE,
TEM JIydlne, OOGydeHne JPYTUX TOMY, 9YTO CaM 3HAEID,
U ce6d — HEZHAKOMOMY; BCE 3TO JIOJLKHO NPUHOCUTD
OI'POMHOE yJOBJIETBOPEHUE, AENAIONIEE NAKE KAKIO-
JHEBHYIO paboTy (PU3NKA-TEOPETUKA MHTEPECHEH-
UM 3aHATHEM. A CO3HAHUE TOT'O, YTO TO, YEM ThI 34-
HUMACIILCs, MOJ] CUJIy OYCHb HEMHOI'MM, IIO3BOJACT
OTHOCHUTb Ce€0A K MCTUHHOI 3JIHUTE OOIEeCTBA — HE
4eTd BCAKUM IONUTUKAM M JKYJIHUKAM OT OU3HECA, He-
PEAKO yCayKkIUBBIMU CMU IPUUUCIAEMBIM K 3JIUTAM.

BosibHOE 11EMA TEOPETUKOB BCEI/IA OOPA3OBLIBA-
JIO 3/1aKOTO OOO0OIMIEHHOIO KOTa, KOTOPBIH HEU3MEH-
HO HE TOJBKO «TYIAJI CaM IO ceb6e», HO U yKa3bIBaJ
JIPYTHUM, IPATOM He 0€3 yCIexa, Iie U KaK UM NPEeAIH-
CBIBAETCA «I'VIATb>. B IIE€I0OM NTOANbHAA K TEOPETUKAM
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apgmuHucTpanus OTU nepuojudecKd INPUHUMAIACh
KaK-TO UX OIPAHUYHUBATH, MOJUYUHATH (POPMATbHOU
«TPyJOBOY JUCIUILINHE», 3ACTABIATD «IIPUXOJUTH HA
paboTy» K ONPEAENIEHHOMY 4acCy, YXOJUTb IIOCIE
OKOHYAaHHA «paboduero AHA», 6paTb CBOEBPEMEHHO
ornyck. TmerHble ycunns! BoapHoE miems 65110 U OC-
TAETCA BOIBHBIM U HE YIIPABIAEMBIM CIYKEOHBIMU 4/1-
MUHHCTPATUBHBIMU BEPTUKAIAMU. B aTOM ero cuna
1 NIPUBJIEKATENBHOCTD.

OCOOEHHOCTH JIEATENBHOCTU TEOPETHUKA BKYIIE
C OIYIMIEHUEM TIOJHON CBOOOJBI, KOTOPYIO YK€ CAMU
3AHATUA TEOPUEN CO3AAIOT, ONPERENAIOT MOCTOSAH-
HBII IPUTOK 3AMEYATENbHON MOJOAEKU. Te xe 0co-
6EHHOCTHU NPUBOJAAT K KPYI'Y OOIIEHUSA, COCTOANIEMY
B OCHOBHOM M3 MHTEJJIEKTYaJIbHO NPOCTO BBIAIO-
MUXCA NIO/IEN, HE TOJNBKO (PU3UKOB, HO U JIUTEPATO-
POB, My3BIKAHTOB, AKTEPOB. HEyIUBUTENBHO, UTO 3T4
CIEIUANTBHOCTD HE UCIBITBIBAIA U HE OYAET UCIIBITHI-
BATb HEXBATKU B TAJAHTINBOU, APKOIM MOJIOJEXKMU.

Ha c4eT HHCTUTYTA YMECTHO OTHOCHUTD U Pa6OTHI,
CJI€JTAHHBIE BHE €TO CTEH, YK€ IOCTIE TOTO KAK ABTOPBI
yuuin u3 OTU, rae uHOTAA U NPOOLUIM COBCEM He-
MHOTO BPEMEHU. UTO MO3BONAET CAENATh OTKPBITHE?
HecoMHEHHO, B IEPBYIO OYEPE/b — JMUYHBINA TATAHT.
KoneuHno ke, 1 ygaua. O HEl KaK O IJIABHOM (pakTope
ycrexa roBOPWIM, MOMHIO, Ha OaHKETE, MOCBAICH-
HOM Mpa3[HOBAHHUIO IOJYBEKOBOro 1ob6unes OTH,
3HAMEHUTBHIE TeopeTuku — S.B.3enpnosuy, A.b.Mur-
nan, B.H.I'pu6os. OpHako, kak nucan [.ATpaHun
B pomaHe «My HA I'PO3y», «yAa4a HE IPUXOJUT K TO-
My, KTO MIIET €€ BCAEIYIO».

CuuTalo, 4YTO AAXKE 34 HECKOJIBKO JIET pA0OTHL Cpe-
au koJuter o ®TH mpocTo HEBO3MOXKHO HE HCIIbI-
TaThb UX COBMECTHOTO BIUAHUA, KOTOPOE IPOABIAET-
€A BCIO OCTABHIVIOCA KU3Hb. [I03BONMUTENBHO U NMPEA-
MIOJIOKEHUE, YTO COBCEM HECAYYANHO CTOIBKO fAP-
YAUMUX KU3HEHHBIX JTUHUU MEPECEKINUCH, NYCThb
1 B pa3HOE BpeMs, B OJJHOH TOYKE MPOCTPAHCTBA.
Brionne npasponofo6HO, YTO 3TO €CTh HEKAL 0CO6as
TOYKA, NMCUXOJOTUYECKAA NPOCTPAHCTBEHHO-BpE-
MEHHAf CUHTYIAPHOCTb. BooOmie, BpeMsa HaIUCAHUA
paboT He ompejenaeT TOro, KOrja OHU 3d4POJUIINCD
WM, TOYHEE, IPUT'PE3UIINCD.

S npumen 8 ®TU 60 net Hazazx, B 1958-M. 3ameuy,
YTO 34 3THU TI'OJIbl HUCKOJIBKO HE BBIPOC BBEPX (CJIABA
bory!), HO HUKTO U HMYTO HE MEIIAJIO MHE IIPOJBU-
raTtbCsA BrayOb. HUKaKMMMU CHEUATbHBIMU APXUB-
HBIMU JJAHHBIMHU [UI1 HAIMMCAHHUA 3TON CTATBU A HE
pacnonaran. Ilpeasiayniue, 10 1958-r0, oAbl UCTO-
PUM MHCTUTYTA 3HAIO MO3TOMY JIUIIb U3 MEMYapHOU
JIUTEPATYPBl U 11O TEM YCTHBIM BOCIIOMHUHAHUAM, KO-
TOPBIE AOIUIH O MEHS OT 3HAKOMBIX.

MNutepckas 3aKkBacka

K xonny 20-x — nHavany 30-X rofoB MHCTUTYT UMEJ
6OJIBIIYIO TPYIIY TEOPETUKOB, COCTOAIMYIO M3 Ta-
JIAHTIUBEUIIUX MOJIOJBIX JIOJEH. [TTaBOU KOJJIEKTUBA
6bL1 KpynHeHmuin pusuk-reopeTuk CCCP A.1.Ppen-

KeJIb — Y€JIOBEK, 3HABIIUN BCIO (PU3NUKY U YCIEIIHO
paboTraBmui BO BCEX €€ 0O6JACTAX. DKCUTOH, IIO3U-
TPOH KaK 3JIEKTPOH, JBIKYIIUICA BCIATh BO BpeMe-
HH, ATOMHOE A/IpO KAK KaIUIsl OOBIYHOU XKUAKOCTH —
BCEX €I'0 UJIei HE NIEPEYECTD.

g MeHA 10 CUX IOP OCTAETCA 3aTaIKOI, T0YeEMY
OH, KpYIHEUmuUN TeopeTuk-saepmur CCCP, He OblI
NPUBJAEYEH K ATOMHOMY IPOEKTY, HECMOTPS HAa €ro
MONBITKU NIPUHATH B HEM y4acTue. JlepeKTaMu aHKe-
THI 1€JI0 HE OOBACHUIIb — YK JJO Y€ro Ae(EeKTHA Obl-
Jna aHkera OpBHIETO QudTexosua [O.b.XapurtoHa,
4 OH CTaJI IVIAaBOM BAXXKHENIIEI'O HANPABIECHUA BCETO
NPOEKTA. 3arafiIkOM I MEHA OCTAETCA M TO, 4YTO
dpeHkenb, N30PAHHBIN WIEHOM-KOPPECTIOHEHTOM
AH CCCP B 1929 1,, akaIcMUKOM TaK U HE CTaJI.

B ®usrexe B koHIle 20-x — Havane 30-X paboTanu
M.IL.Bponmrenn, I'ATamos, J.J.MBanenko, B.A. Dok,
3apy6exxHbBIM rocteM 6b11 PIlatiepic (mospuee cap Py-
JOIb(, OJJUH U3 PYKOBOAUTEJIECH AHIJIUUCKOIO aTOM-
HOTO IIPOEKTA).

OTMeuy, 4TO TEOPETUKHU, B IIEPBYIO OUYEPENb
DpeHKenb, UMENN TOTAA NPEKPACHBIE 3APYyOEKHBIE
CBA3H, OBUIM U CTAHOBWJIMCH U3BECTHBI 34 IPAHULIEN.
VBbl, BCKOpe OTU numumicsd cBOUX OJIECTAMUX, IOY-
TH IOHBIX TEOPETUKOB: PACCTPENANN bpoHIITENHA,
Ha 3anaje ocraincsa Iamos, B XapbKOB mepedpancs
Jlaupay u, yepes TI0opbpMy, MBAHEHKO, CMEHUI MECTO
pa6oTs POK.

Camas BaxKHAsA TEOPETUYECKAA PA6OTA TOT'O BpEME-
HU — 3TO KamnenbHad mojenb anpa Ppenkend. Ha ee
ocHose H.bop u JI.Vuinep onucanu nponecc AeaeHus
ATOMHBIX s/lep, NPOUCXOJAMUI MOJOOHO JIEIECHUIO
KalleJbKHU OOBIKHOBEHHOM XUAKOCTH. OU€Hb BAXKHBI
MOJeNb MBAHEHKO, COINIACHO KOTOPOX ATOMHOE AP0
COCTOUT U3 NPOTOHOB U HEUTPOHOB, U KOJIUYECTBEH-
Hag Teopus anbda-pacnaga (T.e. BBLIETA U3 A/1PA AJlb-
(pa-vacTun — gaep renus), Co3faaHHas [aMOBBIM.

3ameuy, 4TO /10 IPOTOH-HEUTPOHHOU MOJIENH S/1-
pa (U3UKU GE3YCHIENIHO MIBITAINUCh HOCTPOUTD SAPO
13 IPOTOHOB U 3JEKTPOHOB — €AUHCTBEHHBLIX HU3BE-
CTHBIX TOI/[a 3JIEMEHTAPHBIX 4acTUIl. Kak TOJNBKO
B 1932 1. J.YeaBuk orkpsul Henutpon, 1./ MBanenko
n Mmecan cnycrda B.lensen6epr npegrnosox I, 4To
3T YACTULA, XOTb U HECTAOU/IbHAS, IPEACTABIIAET CO-
6011 BAXXHENIIUN 3J1eMEHT Ajep. LlenHas agepHas pe-
AKIUsA, IO AHAIOTUU ¢ XUMHUYECKOH, OblJIa IPUMEPHO
TOT/IA K€ PACCYNUTAHA OBIBIIUMU COTpygHUKAMU PTU
3enploBUYEM U XAPUTOHOM.

K uyncny BhIIAIOMUXCA, HOGETEBCKOI'O YPOBHS, Pa-
60T, ceNaHHBIX [AMOBBIM BHE PU3TEXA, OTHOIIY «T'O-
psiayio» Mozienb Beenennoit (1946) u npejckazaHue
HAJIWU4YUS TEHETUYECKOTO Ko/a (1954).

HauuHas co Bropoit MUpOBOIT BOUHBI (DPOHT pa-
60T B 06/1aCTH (PU3UKU 110 BCEMY MUPY HAUAJI OBICTPO
pacmupAaThCA, YTO CTUMYIHUPOBAIOCH PabOTAMU IO
CO3JAHUIO SAJEPHOIO OPYXKUA. DTO INIPOABIAIOCH
1 B YBEJIMYEHUHN YUCIA (PU3UKOB, U B CTPOUTENIBCTBE
MHOT'OYMC/IECHHBIX A4epHbIX LeHTpOoB. B CCCP yxe
C JOBOECHHOI'O NEPUOAA HIO YCHJIEHHE CTOJUYHOMN
HAYKH, POCIU CTAPBIE€ U CO34ABAJINCh HOBBIE (PU3NUE-
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CKH€ UHCTUTYTHL Psaj reopernkos u3 ®TH, B nepsylo
ouepejb TAKUX SAPKUX, Kak f.B.3enpgosuy, A.b.Mur-
nan, NsIlomepanuyk, M.E Tamm u I.C.JIanac6epr, ne-
pebpanucsy B MOCKBY. B crosule eme ¢ JOBOEHHOTO
BPEMEHM HA4al PA3BUBATH CBOIO, OCHOBAHHYIO €lIe
B X4PbKOBE U CTABINYIO MO3HEE BCEMUPHO 3HAMEHU-
TOH, KOJY TeopeTnueckon pusuku JI.J.JJanaay.

HoBbi npusbiB

B 1952 1. ymep eme coBceMm MONOALIM PpeHKeNp. «OT-
Ka4Kd» paOOTHHUKOB BpeMeHEM M MOCKBOHU cO3jajna
HEKUI BAKYYM CPEJU TEOPETUKOB B MHCTUTYTE. O/IHA-
KO HOSBJISUIMCh HOBBIE JIIOAU — C IOJIYCJIIOBA BCE I10-
HuMaromui M.M.IIMymKeBUY, OCTOPOXKHBIU B OLCH-
kax JLA.Cnus, apygurt JL.O.Iypesud, BHEMIHE CTPAHHO-
BaTelfl A.M.I'y6anoB. OHM Ha4aaud CO3/aBATh OTJE]
(MK «3aroH», €CJIU YIOJHO) TEOPETUKOB. 3ATOHOM 5
€r'0 Ha3bIBAIO IIOTOMY, UTO BCEX TEOPETUKOB PaA3MEC-
TU/IU B HECKOJIBKUX HEOOIBIINX KOMHATKAX IIOJIYTOP-
HOT'O 3TaXa r71aBHOrOo 3maHug @THU. OHO TOrJa eme He
MEPENIO MOYTU B IMOJHOE PACHOPSKEHUE CIYKO
U CIIy’KOOYEK, PACTYIUX KyZd OBICTPEE HAYUHBIX KOJI-
JIEKTUBOB UHCTUTYTA.

B koHne 50-X, Kak NposABIECHUE OOLIEI OTTEIEIN
B CTpaHe, OCIabIu AHKETHBIE NPENOHBI, YTO B IEp-
BYIO O4Yepejb CKa3aJ0Cbh Ha IIONOJHEHUU TEOpe-
TUKOB. B ®TU npunuim A.3.Jonrunos, B.ETonanr,
B.H.I'pu6os, B.M.lllextep, B.M.ITepensp, ['M.Onunami-
6epr, J.A.Bapmanosnuy, A.A.Aucensm, C.B.Manees,
P.® Kaszapunos, B.I.TopmKkoB 1 pag Apyrux. [IMaBHBIM
IIOCTABIIUKOM MOJIOJEXKU CJIYXUJI, €CTECTBEHHO,
duzdak JIT'V, rae oThaen TEOPETUUECKOU (pusuku
BOo31aBIAl POK, caMm «ypoxeHel» Pusrexa. M xora
obmas popmyna CiuBa, COINIACHO KOTOPOU «B HAYKY
MOIIE CEPEJHAK>, IPABUJIbHA, MOJOJBIMU TEOPETHU-
kaMmu OTH cTanu OTHIOAb HE TOJNIBKO CEPEJHAKU.

Havanm BOCCTAHABIUBATLCA MOPBAHHBIE BOMHOMN
MEXAYHAPOJHBIE HAYYHBIE CBA3U. 3[4€Cbhb IEPBBLIM
cran Caus, y KOTOPOI'O BO3HUKJIO 3a0YHOE COTPY[-
HU4eCTBO ¢ MucTuTyTroM Hunbca bopa B Konenrare-
He, KOHKpeTHO ¢ Ore bopom (ceiHOM Huibca, ToXE
OYAYIUM HOOENEBCKUM JaypeaTom). CIUB Tyaa IMO-
€XaJ, BBICJAYIIAJ] YETBIPE JIEKUUU CAMOIo bopa 1o
pU3UKE U TOHSI, YTO TOT HUKAKON HE 3aKOHYCHHBIN
HUJECANNCT, 4 HATYPAJIbHBIA JUATEKTUYECKUNA MATEPU-
anmuct. O cBoux HaxoAkax CIMUB JOJOXKUI HA 0OIIe-
WHCTUTYTCKOM CEMHMHAPE, MOJHOCTBIO OHIETOMUB
CIIyIIATENCH.

MarepuanbHbIM pe3yasraToM noesaxku JLA.Ciusa
B KoneHrares cras OTBETHBINM BU3UT b.MOTTE/NIbCOHA,
OyayIero Ho6€eAEBCKOro naypeara. OH O3HAKOMUIICSH
C MOJNOJBIMU TEOPETUKAMH, [JAB BO3MOKHOCTb KaXK-
JOMY M3 HUX BBICTYIIMUTDH IIE€PEJ HUM C NATHUMHHYT-
HBIM coobmenueM. ITo pesyiapraraMm 3TON 6ecennl s
IIOJIY4YMI 32 moanuchio H.bopa npurnamenue npose-
cru rog B Konenrarexe. He nyctuny, a IMCbMO KyZa-
1o jenu. Ipumepno uvepes 10 ner, yxe or O.bopa,
cxo/iHOE npuraamenue nonydua B.H.Epumos, HO ero

«CUJIOBUKH» OYKBAJIbHO BBIBENIM U3 CAMOJIETA. I 3TO
MUY K TOMY, 9YTO 3JIOMAMATHOCTb OTHIOJb HE BPEJI-
HEe NaMATH KOPOTKOI.

WNHOCTpAaHHBIE TEOPETUKU OBLIN HEPEJKUMU TOC-
TaMu B OTH. YnoMaHy JIUIIb HEKOTOPBIX: HOOEIEB-
ckux naypearos [TAM.dupaxa, C.TomoHnary, IO.11IBuH-
repa, J.bapauna, O.bopa, a TakkKe HU3BECTHEUIIUX
npogeccopos V.dano, PIlaitepianca (capa Pygonbda),
@.bépxa, xx.bpayHna, BIpannepa.

BcroMHuHAI0, KAK MPAMO HA UHCTUTYTCKOM CEMU-
Hape I'puboB ¢ JUpakoM MOCHOPUIHN O 3HAKE MEPE]
MaCCON B ypaBHEHUAX [lupaka u I'pubOB BBIUI'DAI
cnop! OueHuBas ypaBHEHUA DIMAMOEpPra B TEOPUU
CBEPXIPOBOAUMOCTH, BapauH nosapasui Iypesuya,
OTMETHUB, YTO UMETb TAKOTO COTPYJHUKA — YECTb.
Kak u 10 BoMHBI, TeopeTuku ®THU 3aHUMANUCDh NIPAK-
TUYECKU BCEMHU OOMACTAMH (PU3UKU — OT TBEPABIX
TeJI, JKUJKOCTEN, I'd308B, IUIA3MBI JJO TEOPUU INEMEH-
TAPHBIX YACTHUI] U (PYHAAMEHTATBHBIX IPO6GIEM CTPO-
eHus BceneHHOM. DTO yAOOHO U MONE3HO — UMETh
10/l OJHOM KPBIIIEH BCEX CIELUAIUCTOB CPaA3y. MOK-
HO, €CJIM BO3HHUKAET BONIPOC WIH HUJEA, HE PHITHCA
B JIUTEPATYPE, HE 3ATJIAABIBATD JJA%KE BO BCE3HAIONYIO
Bukuneanio, a IpOCTO MO3BOHUTD IPUATENIO U ITOJIY-
YUTH KOHCYJIBTALIMIO HA CAMOM BBICOKOM YPOBHE.

Pe3yana'rb| Ha BeCax BpemMeHu

I'puOOB OB, HECOMHEHHO, CAMBIM SIDKUM U BJIUSTE/b-
HBIM M3 MOJOJBIX. BCEMHMPHYIO U3BECTHOCTb OH IIPHU-
o0pei1 32 pabOThl, KOTOPBIE MOKHO HA3BIBATb PEJKUC-
TUKOI — I10 UMEHM UTANIbIHCKOro Teoperuxa T.Pej-
JK€, IIEPBBIM UCCIELOBABLUIEIO AMIUIUTYLY PACCEAHUA
KaK (PYHKIIUIO YIJIOBOTO MOMEHTA, NPEACTABIAEMOIO
KOMIUIEKCHON Itepemennon. Ho Peymke maydan numb
HEPEJATUBUCTCKUN caydal. 'puboB NpuUBHEC 3TOT
[IOAXOJ B (PUBUKY 3JIEMEHTAPHBIX YaCTHL], CMEJIO
IIPEJIOIOKUB, YTO ACUMITOTHUKA AMIUIUTYABI I1O
3HEPIUU CTOJKHOBEHUA OIPEAECIACTCA INEPBLIM I10-
mocoMm Pemxe. Torga HaZEsANINCh, 9YTO ACHMIITOTHKA
BOT-BOT OVJET AOCTUTHYTA HA dKcrepumenrte. Okasa-
JIOCh, YTO 3TO HE TaK. HO pepKuCTHUKA CTalIa BAXKHEN-
LIMM HAIIPABICHUEM B (PUBUKE 3JIEMEHTAPHBIX YACTHULI,

ITo ry6uHe 3HAHUM, KPYTrO30PY, BAXKHOCTH COOCT-
BEHHBIX Pa0b0T, 1aK€ IO BHEITHOCTHU — B IIEPBYIO OUe-
penb, 611eCKy 11143 — [pUOOB Ka3aJICs pEUHKApHALIUEH
Janpay. ®opmyna I'puboBa, CBA3BIBAIONIAS CECUYECHUE
paccesHusa NMU-ME30HA HA NPOTOHE Gy C CEYEHUEM
paccesHus NU-ME30HA HAd MIU-ME30HE G, U IIPOTOHA
Ha IIPOTOHE G, B IIPEJAEJIE BBICOKUX IHEPIUIM CTOJIK-
HOBEHUH, — OYEHD [IPOCTOE U KPACUBOE BBIPAKEHUE:

2 _
Gzp = OunOpp.

OHa XOpOMIO ONUCHIBAET IKCIEPUMEHTAIbHBIE
JJAHHBIE JIAK€ B TOIM O6JIACTH, I/le OCHOBAHUSA, NIPHU-
BEJIIIME K €€ BBIBOJY, YK€ MPEJCTABIAIOTCA HECIpa-
BeJIMBBLIMU. Takue (OPMyJbl BIOJHE MOTIYT BBICE-
KaTbCA HA HAAIPOOHBIX KAMHAX — MOJOOHO BBIPAXKE-
HUIO I SHTPONMU HA nmaMAaTHUKeE JL.Bonbrimany.
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B.H.Tpu6os

I'pu6oB 6BIT A6COTIOTHBIM AaBTOPUTETOM B BOIIPO-
cax ¢pusuku B T u ganexo 3a €ero npejeaaMu, B ToM
YHCJIE U BHE PAMOK TEX OOMACTEN, IIe OH HEIIOCPEACT-
BEHHO paboran. Bpems, oOJHAKO, O€3:XaTOCTHBIN
1 OOBEKTUBHBIN Cyjps. OHO IMOKA34710, YTO HE BCE
oneHKH I'pubosa, Kak u JlaHgay, IyCTb CTPEMHUTEND-
HbI€ U YETKUE, ObIM MPABUIBbHBIMU. TaK, OKa3aJI0Ch,
OH 3ps oTBepran padbory Inmunepa (0 HEM peub MOUAET
JJIbIIE) U HAIIPACHO CUYUTAI HEpaBeHCTBA besuta, cen-
4yac 3HAMEHUTBIE, 6€CCO/IePKATEIBHBIMH, 4 IPOBEPKY
KBAHTOBOM MEXAHUKH C UX TOMOIIBIO — HEHYKHOMH.

Korja nosaBuioCh NPEACTABICHUE O KBAPKAX KaK
00 OCHOBHBIX 3JIEMEHTAX, U3 KOTOPBIX MOCTPOEHBI
3JIEMEHTAPHBIE YACTUIBL, CHEIUAINUCTEL ¢ ONMACKOU
[IPUCIIOCAOAMBAINACH K 3TUM HOBBIM OObEKTAM (PU3U-
KM 3JE€MEHTAPHBIX 4YacTul. OAHAKO /iBa (PU3TEXOB-
na — EJlesun u JLOpauk@ypr — HOJOUUIA K JEIy
npocto. OHU PACCYAMIH, YTO PA3 ME3OH COCTOUT U3
KBAPKAa ¥ aHTUKBAPKA, 4 IPOTOH UJIU HEUTPOH — U3
TPEX KBAPKOB, CEUEHUA UX B3AUMOJEUCTBUA C CAMHU-
MU COOOH U APYIrUMHU OO'BEKTAMU JOJKHBl OTHOCHUTD-
€ COOTBETCTBEHHO KaK YMCJIA BXO/JANINX B HUX KOM-
IIOHEHT, T.€. KaK 2:3 [1].

DTHU CTABUIME 3HAMEHUTBIMU «IBE TPETU» U OOJIEE
CJIO)KHBIE COOTHOMIEHUSA, MOJYYEHHBIE HA OCHOBE
CTOJNb MPOCTON KAPTHUHBI, HA YAUBIEHHUE XOPOMIO
OINMUCBHIBAIN PEWIBHOCTD, XOTA OH4, 3Td PEATbHOCTD,
1 OKa3271aCh Ky/la CJIOKHEE KAPTUHKH, COTJIACHO KO-
TOPOI «3JIEMEHTAPHAS YACTUIA» 110/JOOHA TOHEHb-
KOM M HU HA 4YTO HE BIMSIONIEH OAHKE, B KOTOPOU
CBOOOJHO OOJNTAIOTCA KBAPKU M AaHTUKBAPKU. IIpen-
JIOKEHHAA METOJAA 3aBOEBANA MIMPOKOE NPU3HAHUE
1 MIOJIYyYUJIA HA3BAHUE «KBAPKOBOI'O CUETA».

B 1965 r. D.B.Inunep (8 PTU ¢ 1964 r.) BIEpBHIC
Jasn (GUBNYECKYI0 UHTEPIPETALINIO KOCMOJIOTHYECKOHN
NIOCTOAHHOW OUHINTCHHA W BBIJJBUHYJI TUIOTE3Y
o npupoje bosbimoro B3poisa [2]. ITo [munepy, BHa4a-
Jie BO BceseHHOI 6Bl BAKYYM, OIMCBIBAEMBIH KOCMO-

3

E.M.JleBuH

JIOTUYECKON noCTOoAHHON. 3 nep-
BUYHOTO BAKyyMa POXJAIOCh Be-
MECTBO, U OHO PACIHIAPSIIOCH TOJ
JENCTBUEM AHTUTPABUTALIMU BAKY-
yMa. Tak BO3HUKJIO HAOIIO/IAEMOE
KOCMOJIOTHYECKOE PACIINPEHNE.

Dra pabora crana BaKHEHIIEH
JUIsl TIOHUMAHUS TOTO, 4TO IpPO-
HUCXOJWIO BO BCceneHHoit B nepsuie
MIHOBEHUSI €€ CYIIECTBOBAHMUS.
Omna BBeIa B 06UXOJ KOCMOJIOI'UH
MIOHATUE OTPHULIATENIBHOIO [aBIIE-
HHUA U B TO XK€ BPEMA IO3BOJIMIIA
MOHATh, MOYEMY HE MPOUCXOJUT
KOJUIAIICA CUCTEMBl «BcenenHas»
NOJ AEUCTBUEM OOBIUHBIX I'DABU-
TAIIUOHHBIX CHJL.

Pa6ory noppepsxan AJ.Caxa-
pOB, 4TO TOTAA OBUIO CKOpEe OT-
pUIIATENBHBIM (DAKTOPOM, 3ATPY/-
HUBIIUM 3aIUTy KAHJUAATCKOI
JUCCEPTALIUU, KOTOPYIO YAATOCH
POBECTH TONABKO B Tapry, a He B PTHU. 3BecTHOCTH
pa6or [muHepa cnoco6CTBOBAIO S3HEPIUUHOE PA3BU-
THE 3TOH BETBU KOCMOJIOTMH, KOTOpPas CBA3aHA
¢ umenamu Alyra u Al JIunge. Co spemenem Imunep
OB MPU3HAH OCHOBOIIOJOXHUKOM 3TOI'O BAKHEH-
mero HanpasiaeHusd. OJHAKO 3TO «CO BpPEMEHEM» Ha-
110 6bL10 enie npoxuTh. [nunep npumen 8 @TU noce
okoHuanuga JII'Y, KOTOpOMy NPEAIECTBOBAIO y4dac-
THe B Benukoil OTEUECTBEHHOIN BOMHE (3ACHYXKUI
Op/ieHa, OBLI TPYIKABI PAHEH, TOTEPST PYKY). OJTHAKO
BOCHHBIE 34CJIYTU HE 3AMUTUIN €TI0 OT JUIUTEIBLHOIO
3AKJIIOUEHUA 34 «<HENPABUIbHBIE» PA3TOBOPHL

CoBCEM YK€ HEMOJIOJOM, OH OCTABAICA MJIAJMIUM
HAYYHBIM COTPYAHHUKOM, 4TO, IOMUMO CKPOMHOCTHU
3aPILIATHI, 33/I€BAIO U camosiobue. Komnern, 3a pea-
KUM HCKIIOYEHHEM, TU60 HE MOIJIH MOMOYb, JTU6O
CcTOsU B cTOpoHE. I[Ipas 6bu1 BJL.ITMH30YPT, HATUCAB-
mui B YOH B 2002 1.: «fI cuuTaIo, 9TO MbI B 60JIBITOM
poary nepen O.b.I'mnuepom». O TaAKUX JOJTAX CTOUT
3HATb, PABHO K4K M IIOMHHUTb O HUX, YTOOBI HE OIIHU-
OUTBHCA B KU3HU. M KX/ pa3, KOIJAd MBI BCTpEUa-
eMcd C «pasjysamonierca Beenennon», «<uH@IAIuOH-
HOM T'MIIOTE30M1», YMECTHO IIOMHUTD, YTO UCXOAHBIC
HJEU B 3TOM HANPABIEHUU NPUHALIEKAT [IHUHEDY,
KusymeMmy ceruac B CIIA.

Ouenp dpkag Qurypa cpesud TEOPETUKOB —
J.A.Bapmanosud, KOTOPOro cyjgbda u COOCTBEHHBIN
UHTEPEC JIBUTAIN U3 ALEPHON (PUBMKHU B ACTPOPU3U-
Ky, OCTAaBJISIST HA KAXK/[OM IIATy 3TOTO MYTU BIIEYATIIAIO-
mue Bexu. Tak, OH NPEeACKA3al Mo3Hee OOHAPYKEH-
HBII 3(PPEKT BHICTPAUBAHUA CIIMHOB d4TOMOB, HOHOB
1 MOJIEKYJI B KOCMUYECKOU CPEJIE MO/ BIUAHUEM PE3O-
HAHCHBIX aHU3OTPOIHBIX OTOKOB U3Ay4EHUS. BOmb-
LIOM HAYYHOI CMENIOCTU TpeboBana paboTa, IOKA3dB-
as, BOIPEKU a6CONIOTHO YCTOSABIIUMCS IPEACTABIIE-
HUAM, HHBEPCHYIO 34CEJIEHHOCTb YPOBHEN BO3OYXK/E-
HHUA MOJEKYJI B KOCMHUUYECKOI Cpejie, KOTOPas OKa3a-
JIACh TUTAHTCKUM Ma3€POM.
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3.b.MnuHep

Bapmanosuy u €ro COTPYAHUKHU, U3 KOTOPBIX OCO-
60 YIOMAHY MOJOJOrO ujeHa-KoppecrnonjgenTa PAH
A.B.VBaHuuka, Hamanu (IO JAHHBIM CIEKTPOB yJa-
JIEHHBIX KOCMHUYECKUX OOBEKTOB — KBA3dPOB) BEPX-
HUE HA CETOJHAMIHUN MOMEHT I'DAHULIBI U3MEHCHUA
BO BPEMEHM U NIPOCTPAHCTBE MOCTOAHHOU TOHKOU
CTPYKTYPBL 00 U OTHOIIEHHUE MACCHI IPOTOHA K MaCCe
3JIEKTPOHA. OTU M3MEHEHUA COCTABIAIOT HE 6oiee
yeM 107°-10" 32 BCe BpeMd, IPOLIEAIIEE 110CI€e BOob-
IIOI'0 B3PBIBA, T.€. 32 IpUMepHO 14 Miupa ner. XOoTsd
1 KpAMHE MAJIBIE, 3TU U3MEHECHUS, €CIU UX YAACTCI 00-
HAPYXKUTDb, CTAHYT BAXHEHUIIMMU JJIA IOCTPOEHUSA
BCEN (PUBUYECKON KAPTUHBI MUPA.

B 1975 . Bapmanosuyem ¢ COaBTOpaAMHU ObUI OI1y6-
JIMKOBAH TPAKTAT «KBAHTOBAA TEOPHUA YIJIIOBOT'O MO-
MeHTa> [3]. Bckope BpimeAmuil Ha AHIVIMACKOM, OH
CTAJ HACTOJIBHBIM [JJIi MHOXKECTBA TEOPETUKOB BO
BCEM MHUPE. ABTOPBI LIPUBEJIU B €AUHYIO CUCTEMY
1 IPOBEPUIIA OTPOMHOE KOJIMYECTBO U3BECTHBIX (hOP-
MYJI TEOPHUU VITIOBOI'O MOMEHTA, 4 TAKXKeE JOOABUIN
MHOTO HOBBIX.

O 4eM HU 32BECTH PA3roBOp ¢ BapumasosuueM, OH
BCErJa K HEMY IroTOB. OOCYXAaEMBIH BOIPOC OKA3bI-
BAETCA IIPOJAYMAHHBIM, 4 OTBETHI 3aCTABJIAIOT BO MHO-
IOM MO-HOBOMY B3TJIAHYTb Ha4 TO, 4YTO OOCYXKAAETCH.
DTO NPOsBAECHUE INTyOOKUX PA3MBIIIIIEHUH 000 BCEM,
YTO KACAEeTCA BCEW (PU3UKHU, 4 HE TOJIBKO TEX €€ Pa3-
JIETIOB, B KOTOPBIX OH MyOJINKOBAJICA.

[Tpupoja co3fana I'MraHTCKUe, pa3MepoM B KUJIO-
METPBI, A/1pa HAIOJO0KE ATOMHBIX. OHU COCTOSAT B OC-
HOBHOM U3 HEUTPOHOB U UMEHYIOTCH HEUTPOHHBIMU
3Be3namu. CIpammnBaeTCa — 4 MOTYT JIM HEUTPOHHBIE
3BE3/bl OBITb CBEPXTEKYYUMU? [IOMHIO CIIOPBI HA 3TY
Temy B 60-X ¥ TOTJIANTHUE BHIBOJBI — CBEPXTEKYUECTD
BO3MOKH4 TOJIBKO B TOHKOM IIOBEPXHOCTHOM CIIOE€.
BpeMsa paspemuno 3TU CHOPBL BbIIO YCTAHOBIEHO,
YTO HEUTPOHHBIE 3BE3/IbI CBEPXTEKYYU B OOBEME U CO-
XPAHAIOT 3TO CBOMCTBO IIPU BECbMA 9K30TUYECKUX YC-

[0.A.Bapwanosuy

B.H.Edbumos

JIOBUAX. B NOABIEHUHN 3TOTO OTBETA OTPOMHYIO POJIb
ceirpan ¢pusrexosel 1.IIKOBIEB C COTPYJHUKAMHU.

BaXHBIM HallpaBl€HUEM B paboTE TEOPETUKOB
®TU 6bL1a KBaHTOBAsA NMPoOIEMA TPEX Tel. B 31Ol
o6nactu B 1970 1. B.H.EUMOB 0OO6HAPYXHUI HOBBII
3¢ dekr, BCKOpe moaydyuBmuil ero uma [4]. Okasza-
JIOCh, 4TO B CUCTEME TPEX GO30HOB, B3AMMOJEUCTBY-
IOIUX CUJIAMH MAJIOT0 PAJUYCa 7 C 6OJIBIION JINHON
paccedaHus d, BO3HUKAIOT CHEIU(PUYECKHE YPOBHU
9HEPIUH, OT PAJUAIBHON (POPMBI CUJI HE 3ABUCAIIHE.
Wx naspanu «ypoBHAMHU EdpumoBar. Yuci0 3TUX ypoB-
Held N OIpeesaeTcs 3aMEYaTe/AbHOU 10 IIPOCTOTE
U U3AIECTBY (POPMYJION

N = %lna/ro,

4 QHEPTUU CIEAYIOT IPOCTOMY COOTHOIIEHHUIO
E,/E,.. = exp2m.

BuaHo, 4TO IIpU HYJIEBOM pPaAUyCE ACUCTBUA CUI
(ro = 0) 4nucIO ypoBHEN OECKOHEYHO (N — ). Ho
B IIPUPOJI€ HET IPUMEPOB AOCTATOYHO MAJIBIX 3HAYE-
HUI 7 U 6OJIBIINX 4.

Cnycra 6oisee ueM 40 €T nOoCae NPEACKA3AHNA 32
JIEJIO B3AJIACh KBAHTOBASA ONTUKA. Perynnpys yactory
J1a3epa, YAANOCh U3MEHATDH d, NOCTUTAA IIPU 3TOM
O4Y€eHb GOJBIINX 3HAYEHUN, TOJTOKUTEIbHBIX U OTPHU-
narTenbHbIX. OTKPBUICA Leablit «Mup Edumosa», yi-
PAaBJIAEMBIN HEOOBIYHBIMU 3aKOHAMU.

WHTEPECHO NPOYUTATH OYEHb IMOILMOHATBHOE
COOOIIEHUE O MOJHOM 3KCHEPUMEHTANBHOM MOJ-
TBEPKJEHUU (DAKTA CYMIECTBOBAHUSA CBA3AHHBIX TPO-
€K 6G030HOB IpPU KpaliHE HU3KUX TEMIEpatypax [5].
Paguyc Takou TPOUKU COCTABIAET THICAYY ATOMHBIX
paauycos! B cTaTbe rOBOPUTCA AdKE O MUCTUKE YUC-
ga Tpu (npuroM 3Hakomble 110 CCCP «rpouku» HeE
YIOMHUHAIOTCA!): HaJ OTKPBITUEM paboTanu TpU
IPYIIIBI B TPEX CTPAHAX, U3y4asd CINIETEHUE TPEX TE!
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[ToaBOMST HEKMY UTOT 3TOHU TeMe, B 2017 I. mosIBUIACD
crarbs o «pusuke Epumonar [6],a B 2018 1. Mexk/ayHA-
pOJHasA IPYNIA 3KCIIEPTOB BHI6PAIA JIJIA IEPBOIO Ha-
rpaxaenus meaanpio JLA.®anneesa — B.Epumona «3a
TEOPETUUECKOE OTKPBITHE PAJA CIaO0OCBA3ZAHHBIX
TPEXYACTUYHBIX KBAHTOBBIX COCTOAHMII, U3BECTHBIX
Kak cocrosHus Epumosa» u PI'pumma u3 Ascrpuu
«B 3HAK IPU3HAHUSA €O HOBATOPCKUX IKCIEPUMECH-
TOB, NOATBEPKAAIOMUX 3P PeKT EPumonar.

Ciopnpu3bl B3aUMOAEUCTBYIOLMUX YACTUL,
U U3NYYEHUN

B konme 50-x — Havyane 60-X Ka3aJI0Ch, YTO BCE 00
AHAJTUTUYECKUX CBONCTBAX AMIUIUTY/ PACCEAHUSA
PA3HBIX YACTHUIL APYT HA APYTre KaK PYHKIIUU SHEPTUU
CTOJIKHOBEHUSI XOPOIIO HM3BECTHO: OHU COJIEPKAT
IIPOCTBIE IIOJIIOCA U PA3PE3bl. SHAHUE AHAIUTUYECKUX
CBOMCTB AMIIJIUTY/IBl PACCESIHUA TO3BOJISAET CTPOUTD
JUCIIEPCUOHHBIE COOTHONIEHUS, CBA3BIBAIONINE €€ pE-
ATBHYI0O U MHHUMYIO 4aCcTU. M IONy4aTb TEM CaMBIM
PA3/JIUYHBIC U3MEPSIEMBIC HA OINBITE XAPAKTEPUCTUKU
IIPOLIECCOB PACCEAHUS ATOMHBIX fJ€Ep, Aa U Hosee
CJIOKHBIX OO'BEKTOB, N3 HUX COCTOAIUX, HEIIOCPEACT-
BEHHO, MUHYS pa3Hble Mojiean. Ka3anocs, 4To B 3TOU
06J1aCTH, €CJIM B KAYECTBE CTAJKUBAIOIMXCS YACTHI]
B3STb 3JIEKTPOH U ATOM, YK TOUHO HUUYETO UHTEPEC-
HOT'O HE HAUAEWD [7].

OJHAKO ydyeT OOMEHA HAJETAIONIETO 3JIEKTPOHA
C ATOMHBIM U TO, YTO MEXJY HUMU JEUCTBYIOT KyJIO-
HOBCKHE CHJIbI, TTOJHOCTBIO MEHSET aHATUTHYECKUE
CBONCTBA aMIuMTyabl. Bmecre ¢ M.IO.KyuueBbIM Mbl
[IOKa3aau B 1979 1., 4TO aMIUIUTY[A PACCEAHUS IICK-
TPOHA HA ATOME BOJOPOAA fu KaK (PYHKLIUSA SHEPTUU
CTOJIKHOBEHUS E UMEET IOJIOC TPETHET'O, 4 HE NIEPBO-
1o nopajka: fu(E — Ev) ~ 1/(E — Ey)?®, rae Ey eCTb 3HEp-
I'Us CBSI3U ATOMA BOAOPOAA.

Eme 0oJice HEOXKUJAHHOU OKA341ACh CUTYALUA
JJI IIPOU3BOJIBHOIO aTOMa [8], rae CIPaBEeAJIUBLIM
OKa32JI0Ch BBIPAKECHUE

feA(E N E.\) ~ (E _ EA)H\E\I/\E,,I

C UPPALMOHAIBHON CUHIYIAPHOCTBIO! 31ech E, €CTh
HEPTHUS CBA3U JIEKTPOHA B ATOME-MUIICHU.

VK€ nepBble UCCIENOBAHNUA B3AUMOJLEUCTBUSA J1ad-
3€PHOTO U3JIyY€HUs BBICOKOM MHTEHCUBHOCTH C ATO-
MaMH IIOKA3aJH, YTO 3[€Ch UT'PAET POJb KAKOM-TO
HEU3BECTHBIN MeXaHU3M. OH yBEJIUYUBAET BEPOAT-
HOCTb MHOTO3JIEKTPOHHOU (POTOUOHU3AUU 00Iyda-
€MOTO 4TOMa H4 HECKOJBKO JECATKOB MOPAJKOB IO
CPABHEHUIO C OXKMAAEMON U3 OOBIYHOU Teopuu. UH-
TEHCUBHOMY JIA3€PHOMY M3IYYECHHUIO YAAETCHA YAd-
JIATH U3 ATOMA 3JIEKTPOH U B TOM CJIY4de€, KOTJA SHED-
I'Us OJIHOT'O TA3EPHOTO (POTOHA MHOTI'O MEHBIIE 3HEP-
I'UU, HECOOXOAUMOI /IsI MOHU3ALIUN 4TOMA.

Bckope Hanps:KEeHHOCTb JIEKTPUUECKOTO OIS
JIA3€PHOTO M3JIyUYE€HUs IIPEB3OLIIA HANPAXKEHHOCTD
ATOMHOTO. OTO OBbUI BAXKHEUMUI PyOeX B UCTOPUU
YEJIOBEYECTBA, KAK B CBOE BPEMA IEPBBLIN AJEPHBIN

B3PBIB, OKA3ABUIMICA «IpU€ THICAYU COMHI. Ceiuac
HaNPsKEHHOCTH B JIA3€PHOM I10JIE YKE HA MHOTO I10-
PAJKOB IPEBOCXOAT ATOMHBIE.

MeXaHU3M B3aUMOJEUCTBUSA HU3KOYACTOTHOIO
HU3TYYEHUA C ATOMAMU U JTIOOBIMU ATOMONOJOOHBIMU
o6beKTAMU (KJIacTepaMu, QylIepeHAMH, 3HA03/1pa-
JaMu) ObLT OTKPHIT Takke KyuuesniM [9]. OH o6paTui
BHUMAHHE HA TO, YTO MOHU3OBAHHBIN 3JIEKTPOH, KO-
N€6ACh B JIa3€PHOM IOJIE, IPUOOPETAET IHEPTHIO E,
KOTOpPas ONPEAENAETCI COOTHOMEHUEM

E~1/,

1€ / eCTb MHTEHCUBHOCTD JIA3€PHOIO NIOJA, 4 O —
€ro 4acroTa. YXKe /A BEJUYUHB [ MOPAAKA IOJA
B ATOME BOOPOJA, T.€. 10" BT/CM? M 3HEPIUHU J1a3€P-
noro ¢orona B 0.1 3B E gocruraer 2 M3B. C aroi
9HEPTUEN INEKTPOH, KOAEOIACh OTHOCUTENBHO ATO-
M4, U3 KOTOPOTO BBIOUT, BO3BPAIACTCA K HEMY. TaKoM
3JIEKTPOH MOJXKET BBIOUTH YKE HECKOJIBKO 3JIEKTPO-
HOB M3 4TOMa AU CTaThb MCTOYHUKOM (POTOHOB
C DHEPrueH, MHOTOKPATHO MPEBBIMIAIONIEH SHEPIUIO
nazepHoro ¢poroHa hw. Cerlyac JAaHHBIH MEXAHU3M,
Ha3BbIBAEMBIN «OOPATHBIM PACCEAHUEM», OOIIENPU-
HAT. OH YTOYHAETCA, U B PAMKAX OCHOBHOU HJIEN I10-
SABJISICTCA LEJIBIN PsAJy OTBETBACHUH. B JaHHOM 06nac-
T pab0OTAeT MHOI'O UCCIejoBaTeNeld. B nenom «o06-
paTHOE PaCCEeAHUE> CIYKUT ISl OMUCAHUA OTPOMHO-
I'O 3KCIEPUMEHTAJIbHOIO Marepuana. Cam Kyuues
certyac paboraer B CuJHEE, HO IO JJPYTOU TEMATUKE.

KonnektuBHble ycunus
No KONNEKTUBHLIM KOppenauuam

3HamenuTsle ypasHenusa Xaprpu—®oxka (XP, sropas
OYKBA NPOUCXOJUT OT YK€ YIOMUHABIIETOCS (PU3TE-
XOBII2), ONMUCBIBAIONIINE COCTOAHUE MHOTI'O3JNIEKTPOH-
HBIX ATOMOB, BEIBOZAATCS UCXOAs U3 TPEOOBAHUS 06€C-
MEYUTh MUHHUMYM 3HEPTUM 4TOMa HA 6a3€ €ro mnpo-
CTEUINX BOJHOBBIX (DYHKIIUHA. MHOTHE AECATUNETUA
OHU MCIIOJb30BAIUCh KAK OCHOBHBIE B pacyerax
CTPYKTYPBI ATOMOB U IPOLLECCOB, TPOUCXOJAMUX C UX
yuactueM. O6acTh IPUMEHEHUSI YPABHEHUH BBIXO-
JUT CENYAC JAJEKO 34 PAMKU (PU3UKU ATOMA.

Vpasnenusa X He NPOCTH B peleHuu. Jlecarnie-
TUAMU NIPUHUMAJIOCH NPUONMKEHUE XapTPHU, IPEJ-
[10JIATAI0LEE HE3ABUCUMBINA OT APYIUX 3JEKTPOHOB
XAPAKTEDP JABIKEHUA KAXKAOTO 3NEKTPOHA, 4 BOIPOC
O BEJIMYMHE U 3HAYMMOCTH IIONPABOK K TUM YPaBHE-
HUAM — <«3JICKTPOHHBIX KOPPEIALUI» — IIPAKTUYEC-
KM HE OOCYKAICH.

VpeanbHbIM ANIIAPATOM I BEIXOAd 34 paMKu XO
CIy’KaT 00MIass TEOPUA MHOTHUX TEJl U AUATPAMMHAA
TEXHMUKA. B aTOMAX, paBHO K4K U B IPOCTBIX MOJIEKY-
J1AX, HEOJHOPOAHOCTb CUCTEMBI TPEOYET peEIeHUd
ypaBHenuit X@ Ha KoMmmpioTEpax. B 1964 1. B OTU
s Hadal padOTy IO BBIACHEHUIO POJIU 3JIEKTPOHHBIX
KOppenAlui B ATOMHBIX IIPOLIECCAX, B IIEPBYIO O4Ye-
peab B (POTOMOHU3AIUU ATOMOB U HEYIIPYTOM pacce-
SHUU OBICTPBIX 3IEKTPOHOB HA HUX. BaxkHeHmUM
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yrouHeHuem XO CTajo NPEIOKEHHOE U pa3pabo-
TAHHOE HAMU NPUOIMIKEHUE CIYy4aiHBIX (a3 ¢ oome-
HoM (IICPO, nny, B aHIIUNCKON Bepcun, — Random
Phase Approximation with Exchange, RPAE). ITocre-
IIEHHO ObLIA CO3/l1aHa HepOopMaabHas rpynna pusu-
KOB, MHOI/IA OXOAAMas 0 25 yenoBek. Ux notpebd-
HOCTH B BBIYMCIEHHUAX OOECHEUYUBAIN IIPOIPAMMBI,
CO3/JaHHBIE OJHUM HPOTPAMMHUCTOM — JIOKTOPOM
TEXHUYECKUX HayK JL.B.YepHbIEBON — U 06pa3yIo-
MUE E€AUHBII KOMIUIEKC. Er0 COBpeMEHHAas BepCHUsd
npusenena B kuure [10].

C mOMOINBIO 3THUX NPOrPaMM OBUIM IPOBEJEHBI
pacueTsl, MOKA34BIINE, YTO TAK HA3BIBAEMBIN TMTAHT-
CKMIT PE30HAHC B CEYEHUMU (POTOIOINOWEHUA DA
ATOMOB €CTb KOJJIEKTUBHOE BO3OYXK/JECHUE, B KOTOPOM
Y4aCTBYIOT [0 MEHBIIEN MEPE BCE 3TEKTPOHBI HOHU3Y-
€MOH MHOTO3JIEKTPOHHON MOJ060J0YKU. B 1972 T.
OBbLIN NIPE/ICKA3AHBI TO3/HEEC OOHAPYKEHHBIE HA OIIbI-
T€ HHTEP(PEPEHIUOHHBIE MEXOOOJOUYEUHBIE PE3O-
HAHCBI, KOTOPBIE BO3HUKAIOT 6J1Ar0/1apsl B3AUMO/ICH-
CTBUIO 3JIEKTPOHOB, NPUHAUICKAMUX PA3HBIM 060-
JM0oYKaM. M3dyyeHueM UX IPOSABIEHUN 3aHAIUCDH B IiE-
JIOM psfie AaTOMHBIX 1a60paTopuil Mupa. beuto npej-
CK434HO TAKXKE CYHIECTBOBAHUE MOIAPU3ALUOHHOTO,
WJIN «ATOMHOTO», MEXAHMU3MA I€HEPALUH JIEKTPOMAT-
HUTHOT'O U3JIVIEHUS U MHOTO€ Jipyroe. OCHOBHBIE Ha-
MY PE3YIBTATHL, IOJYYEHHBIE B MHOTOYACTUYHOH T€O-
PUHM ATOMHBIX IIPOLIECCOB, IPUBEJEHBL B KHUTE [11].

Brime g ynomsaHys o npeAcka3aHHou Bapmanosu-
YEeM MOJAPU3ALUN CIIMHOB 4dTOMOB U MOHOB B KOCMU-
yeckou cpeze. OKa3anioCh, YTO CIUHBI (POTOIIEKTPO-
HOB, BBUIETAIONUX M3 ONPEJEICHHON MOA060I0YKU
aTOMA U T10J] ONPE/ICIEHHBIM YIJIOM, MOTYT OBITH I1OJI-
HOCTBIO NMOJIIPUZOBAHBL, JAKE €CIU HU IOTOK HOHU3Y-
IOMUX (POTOHOB, HU ATOM-MUIIEHb MU3OPAHHBIM Ha-
[IPABJIECHUEM CIHMHA HE 001a7a0T. DTOT 3PPEKT ObLI
NIPEJICKA3aH, U CIEACTBUS €ro OOCYKAEHBI B paboTax
H.AYepenkosa [12]. IIpeackazanue ObUIO IOATBEPK-
JIEHO MHOXECTBOM OIIBITOB. M3ydyeHHE MONAPU3ALUU
(pOTO3NEKTPOHOB CTANIO OJHUM U3 BAKHEUIINUX METO-
JIOB B UCCIIEJOBAHUU CTPYKTYPBI ATOMOB U MOJIEKYIL

HccnejoBaHusg MHOTO3JEKTPOHHBIX 3(P(PEKTOB
MIPOJOIIKAIOTCA ¥ PACHIUPAIOTCA, BKJIIOYAsd HOBBIE 3(-
(PEKTHI B ATOMAX U HOBBIE OO'bEKTHI HCCJIEJOBAHUSA, KY-
Jla TENepb BXOAAT KIACTEPBl METAIIOB, (Py/IEPEHDBI
1 3HJ03/JPabl. ODTH OO6BEKTH BO MHOIUX OTHOMIEHU-
AX TMOAOOHBI ATOMAM, TOIbKO TUTAHTCKUM — HMEIO-
MMM COTHH, 4 UHOTI/]A U THICAYHU JIEKTPOHOB. B TO xe
BpEMs OHU O0IaZAI0T MHOTUMHU CBOUCTBAMU (HALIPU-
Mep, TUTAHTCKUM PE30HAHCOM B BEPOSATHOCTHU MOTIJIO-
meHUsS POTOHOB), XAPAKTEPHBIMU HE TOJIBKO JJIS ATO-
MOB, HO U JIISl aTOMHBIX a71ep. [Iponecc ppoTrononusa-
LMW UCCIEAYIOT TENEPD U C MOMOIIBIO Ta3€POB, JAJIN-
TEJLHOCTb CBETOBOI'O UMITYJIbCA KOTOPBIX COCTABIAET
Bcero 1077-10""% ¢, 4TO MO3BOJAET IMOJYUYUTh IPEJ-
CTaBJIECHHE O MPOTEKAHUN ATOMHBIX MPOIIECCOB BO
BpeMeHU. [IpUMeuaTenbHO, 4TO IS ONUCAHUA TOTO,
KaK MPOLECC MOHU3ALUU ATOMOB Pa3BOPAUYUBAETCA
Ha BPEMEHHOMW IIKaJI€, UCIOJIb3YETCA HAN KOMILIEKC
BBIYHUCJIUTENbHBIX IporpamMm ATOM-M.

®u3TexoBCKUE WKOJbI

S rOBOPUII YK€ O TOM, UYTO TEOPETUKY IIPUCYIIE JKEIa-
HHUE CAMOMY YUUTLCS U YYUTb JPYIUX. DTO KEJIAHUE
IPUBEJIO K OpraHu3anuu B 1966 1. 3UMHEH IMIKOJIbI
puszukn OTH, TemMaTuka KOTOPOU NEPBOHAYAIBHO
BKJIIOYAJIA, IOMUMO 4/Ipd U JIEMEHTAPHBIX YdACTHUII,
€lle TBEP/OE TEIO U KOHJJEHCUPOBAHHOE COCTOSIHUE.
Kaxk 3UMHIOIO IIKOIY IO (PU3UKE AAPA U 3JIEMEHTAP-
HBIX YACTHI] €€ «YHACJIEJOBAN» JIECHUHIDAJACKUI UH-
CTUTYT AfepHO puszuku (noszguee — IMHUAD, 3atem
OOpATUBIIMHCA B 4aCTh HAIIMOHAIBHOI'O UCCIEJOBA-
TENbCKOI'O LieHTpa «KypuaTOBCKMI HHCTUTYT»). Cy-
MIECTBYIONAsl 6OJIEE MOIYBEKA, 3TA IIKOJA I CBOETO
ONUCAHUA 3ACTYKEHHO TPEOYET LIE€TON KHUTH, KOTO-
pad, yBepeH, OyneT HanmucaHa. TBEPAOTENLHYIO
4aCcTb — MeXIYHAPOAHBIE 3UMHHUE MIKOIBI IO (PU3H-
K€ IOJYNPOBOJHUKOB — TIPOJAOJIKAET MPOBOJUTD
Kaxyio secHy OTH.

[To mupore u raybuHe OXBaTa MaTepuana, Mo
YPOBHIO JIEKTOPOB — JIYUIIHUX HAYYHBIX PAGOTHUKOB
CCCP u nospnee PO, 1o ocrpoTe AUCKYCCUIL, KOTOPbIE
IIJTM HEPEJKO JANEKO 32 MOJHOYb, 3Td IIKOJA, MOXa-
Jyi, HE uMeeT cebe paBHBIX B Mupe. OCo60 CTOUT OT-
METUTDL TPYJbl HIKOJIBI, COOPABIIME BCE €€ JIEKIIUU.
ITepBOHAYAIBLHO CO3/1aHHAS I TOBLIIICHUS HAYIHON
KBaAU(UKAIUN 3KCIEPUMEHTATOPOB, OHA BCKOpPE
CTaJIa KOO /ISl BCEX HAYYHBIX paOOTHHUKOB.

OrinynTeNbHAd 4ePTA ITOM MKOJIBl — UCIIOJb30-
BAHUE YACTU CBOOOJHOIO BPEMEHU /I MOBBLIIIEHUA
00pa30BAHUS €€ YYACTHUKOB B 00JIACTU JTUTEPATYPHI
1 UCKyCCTBA. ITepBBIE JECATUACTUS MIKOJIBl COBINAIN
CO BpEMEHEM, O KOTOPOM TOBOPUIN: «UTO-TO (PU3HU-
KM B MOYETE, YTO-TO JTUPUKU B 3aroHe». W (pusuku
MIOMOTAJIM BBUIE3ATh U3 «3aTOHA», B KOTOPOM, KaK f
YIOMUHAJ B CAMOM Ha4asle 3TOM CTATbH, CUJEIN Ca-
MU, YTO LIEHUIOCH < IMPUKAMH» BLICOKO. A CpEIU TOC-
TeN-JINPUKOB» ObIBAIM Ieopruit ToBCTOHOTOB, Bynar
Oxypxasa, Anexkcauap Bonopun, Cepreu IOpckui,
Kupun Jlaspos, Hukonait CHMOHOB — BCEX 3BE3J HE
nepeyucanTs. HepaBHo HanoMHun Anekcanapy Co-
KyPOBY, K4K OH, €II€ ITOYTH HUKOMY HE M3BECTHBIH,
[IOK43bIBAJI HA IIKOJE CBOU (PuiIbMbl — «OQUHOKUHI
rojoc 4yenoseka» u «CoHary ansd [mrnepa» — u npu
3TOM SIBHO HEPBHUYAIL

Kak-To TOBCTOHOTOB, PAaCYyBCTBOBABIIUCDH, MPHU-
[JIACUT BCEX K cebe B Tearp. [Ipurnamenue Mul IpHU-
HAJIU, 1 06€ CTOPOHBI JOJITUE TOJbI BBHIIIOTHAIN B3s-
ThIE HA ce6g 0643aTeNbCTBA — TOBCTOHOTOB Ob6ecIe-
YuBaJI OWJIETHl, 4 (PU3UKU B IIPUCTOMHOM YHUCJIE XO-
aunn B TeaTp. CTEHBI 32JI0B U KOPUJOPOB IIKOJIBI UC-
MOJB30BAJIUCH AT IKCIO3UIUN PAbOT XYAOKHUKOB,
KOTOPBIE HE MMEIU HUKAKOTO O(PUIUANIBHOTO IPHU-
3HAHUSA. 34TO (PU3UKU INPU3HABAIU UX YKE (PAKTOM
npurnaamenus K ce6e. Ceruac paboTel HEKOTOPBIX U3
TOCTEH MIKOJIBI MPEACTABACHBI B MY3€AX U rajepeax
MUPA. DTO O6IIEHNUE IPUAABAIO SUMHUM IIKOJAM JI0-
MOJHUTENBHYIO NPUTATATENBHOCTD, KOTOPYIO HE 3a-
6bITh. Teneps yke «WINPUKW» B MOMOIIMU (DU3UKOB HE
HYXKAAI0TCA, 14 T€ BPAJ IU MOTYT €€ OKA34Th.
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Ha uyxux nonpuwax

TeopeTUKOB OTINYAET HE TOJBKO
JKEJAHUE YYUTb U YUUTHCA, HO
1 CTPEMJIEHHUE NPUMEHATL 3aKO-
HBI (PU3UKH, U3BECTHBIE UM, 4 HHO-
I7la ¥ OTKPBIBAEMBIE C MX IIOMO-
1IbIO, K U3YYEHUIO NIPO6IEM B 06-
JIACTAX, HA MEPBBIU B3IJIAJ], IPAMO
K (pusuke He oTHOcAmUxca. Ha-
NIpUMED, B MEJUITUHE, IKOHOMUKE,
nosutuke. [Ipuseny mapy ocob6o
BIIEYATIUBIINX MEHA NPUMEPOB:
pa6ors B.ILTOpmKoOBa 1O 3KOJO-
rud 1 MU JIpIKOHOBA B 06J1aCTH
«KBAHTOBOTI'O KOMIIBIOTHUHIA», TOY-
HEE, €TO OTPULIAHUA.

[OpHIKOB NONTy4YMJI OYEHb UHTE-
pECHBIE PE3YIBTATHI, WITIOCTPUPY-
IOIMUE BAKHOCTh COXPAHEHHUA OK-
pyXKalolen cpejipl, IPUMEHAs K ee
OIIMCAHUIO JOBOJIBHO OOIIUE COOT-
HOIIEHMUS, TOJYYEHHBIE B (pu3nKe. OH MPUIIET K BAXK-
HOMY BBIBOJIY 00 OIIPEAENAIONEM BIUAHIY €CTECTBEH-
HBIX 3KOCUCTEM (OMOTBI) HA MOAJEPKAHUE IAPAMET-
POB OKPYKAIOUIEH CPEAbl B MPEJENaxX, JOMYCKAIOMUX
CaMO CYIIECTBOBAHUE KU3HU HA 3eMIIe.

A cBUETEND 3APOKJEHUSA ITOIO HAIPABIEHUS, HE-
OAHOKPATHO CJIYHIAJ OKJIAJbI [OPIMIKOBA U, HE OyAy4dn
€ro aIENTOM, MOI'Y OLI€HUTh, KAKYI0 YOE€JUTENbHOCTD
NPUAAIOT CJIOBAM KOJMYECTBEHHBIE OLEHKH U pacye-
TBI, OCHOBAHHBIC HA YCTAHOBJIEHHBIX 3aKOHAX (DU3UKHU.

JbAKOHOB, BUJHBII CIEIUATUCT IO TEOPUU TBEP-
JIOTO Tend, CTal ONHUM U3 Haubosee yOeAUTENbHBIX
NPOTUBHUKOB «KBAHTOBOI'O KOMIBIOTUHTA». ErO BBI-
CTYIUIEHUA IPOTUB MENHCTPUMHOTO HAIIPABJIEHUA —
3TO BOIUIOLEHUE JAOCTONUHENIIETO U3 MPUHI[UIIOB:
«Mny Ha rpo3sy».

Hjies «KBaHTOBOTO KOMIIBIOTUHTA» BOCXO/IUT K pa-
6oram 10.M.ManuHna u P.deitnmana. Kazanoch, 4To Ha
OCHOBE 34IIUCU UH(POPMALUHU B BUJI€ CYNIEPIO3ULINU
COCTOSHUN KBAHTOBOM CUCTEMBI yJACTCS HECKA3AHHO
MOBBICUTDH OBICTPOAEHUCTBUE U YBEANYUTH OOBEM -
MATH KOMIIBIOTEPOB. JIbAKOHOB K€ JJOKa3BIBAET, YTO
13-32 HEM30EKHBIX MIYMOB B (DU3NYECKUX YCTPOMCT-
BaX OOEMAHHASA OBICTPOTA BBIUMCIECHUIT HELOCTUKHU-
Ma. Bce 3HAMEHUTBIE TEOPEMBI B 3TOM 06J1ACTH, OTME-
Ya€eT OH, OCHOBAHBI HA aKCUOMAX, B IPUHIIUIIE HEPE-
ANU3YEMBIX B MBICIUMBIX (DPU3NYECKUX YCTPOUCTBAX.

OH aHANMU3UPYET NPUYMUHBl HEBLIIIOTHEHUS B3f-
TBIX Ha CEOS «KOMIIBIOTEPHBIM COOOIIECTBOM» BpE-
MEHHBIX 0643aTENBCTB U OTMEYAET, UYTO B PAMKAX OC-
HOBONIOJATAIONIETO B ATOM obsactu anropurma llo-
pa, KOTOPBII JOJDKEH OB COBEPMIATD Yyjecd B (PaK-
TOPU3AIUU OYEHDb GONBIMIMX YHCEJ, IOKA YAAIOCh
JIMIIb TOKA3aTh, 4TO 15 =53 u 21 = 7-3!

3aMmeuy, 4YTO T€ HECKOJIBKO CTATEl [IbIKOHOBA HA
3Ty TEMY, KOTOpBIE g uuTax (Hanpumep, [13]), Bue-
YATIAIOT COYETAHUEM HAYYHOHN CTPOTOCTH U JINTEPA-
TYPHOTO 6JIECKA.

B.l.TopwkoB
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M.N.0bskoHOB

Hctopua teopetnkos ®TU 6bu1a 6Bl HEMOTHA,
€C/IM HE YIOMAHYTDb JiBd I'POMKUX gena, MIIL.Kasay-
koBa U P.®.Ka3aprnHOBA, 32 KOTOPBIE BCE UX KOJLJIETU
OBIM MOJBEPIHYTH NYOIUYHOMY IIEIbMOBAHUIO.
OHH 6bLINA OBl U KOJUIEKTUBHO HAKA3aHBI, HE BCTY-
NUCh TBEPAO caMu 3a ceba. KazadukoBa cyaunu
B 1975 1. 1 IpUrOBOPUIN 3a4 U3MEHY POJAUHE K TIO-
PEMHOMY 3dKJIIIOYEHUIO CPOKOM Ha 15 JieT, KoTOphlie
OH TPOBEJ B TIOPbME U JIATEPE IMOJTHOCTBHIO. ITO-
CKOJIBKY €ro o6BuHuIN B nepejgade CHIA cexkpera
raMma-aa3epa, KOTOPBIY HE CO3[aH U 11O CEN JEHbD,
OYEBUJHO, YTO 3TO OOBHUHEHHE OBUIO HECOCTOSA-
TenbHO. Ka3apuHOB ObLI TUIIEH HAYYHBIX CTENEHEN
U 3BAHMI B TOM K€ 1975 I, IOCKOJIBKY €TO KEHA Op-
raHU30BAIA Y HUX HA KBAPTUPE BLICTABKY «HE3AKOH-
HBIX» XY/I0KHUKOB.

O6BUHEHUA OBUIM OBl COBCEM KYPbE3HBI, €CIU
OBl HE UMENIHU TOCYJAPCTBEHHOM CHUJIBI U HE CTOUIHU
CTONBKUX HEPBOB «OOBUHAEMBIM> M HUX KOJUIETAM.
31eCh ONATbL CTOUT YIOMAHYTH O 3I0NAMATHOCTH,
KOTOpPAa4 B HEKOTOPBIX CJy4dAX MOJIE3HEN U YMECT-
Hel NaMATH KOPOTKOI.

*® ok %

MHOroe u3MeHuI0Ch rmocae 1958 r. B J)KM3HU TEO-
petuxos B ®TU. Kanyn B NpoIIOE «T€OPETUIECKUI
3aroH». Mcuesnu u3 KOpugopoB BTOPOTO 3TAXKA I11aB-
HOTO 3/1aHUs TPYINKU 3HEPTUYHO KECTUKYIUPYIO-
MUX U FPOMKO CHOPAIAX MOJIOJBIX JIOZEH.

C rnas ponoit — u3 cepauna BoH. Kopupop reneps
BBIIVISIAUT TOPA3A0 Jsydiie. HEeCKOIbKO TEOPETUKOB
[IO-IIPEKHEMY TAM, HO YK€ B BUJIE MOJIYAIUX IOPTPE-
TOB Ha CTeHaxX. Hemomyanmux u3 «3aroia» B OCHOBHOM
IIepEMECTUIN B IPYTOE 3[JaHUE, B HOJIBITHE KOMHATHI,
KOTOPBIE BBIXOJAT B HOBBIE KOPUJAOPLL HU HYXKIH,
HU OXOTHI I'yJIATh B HUX HET.

B pesynbrare TEOPETUKHU TENEPHh HE TOJKYTCSH T/€
IIOIAJIO, BBI3BIBAA CIIPABEINBOE PA3APAKEHNAE Y CO-
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TPYAHHUKOB OTZENAd KaPOB U JPYTUX OUYEHDb BAKHBIX
orjesnoB. He 3HA10, KAK KOMY, HO MHE CEI'OAHANIHUN
KOPUAOP TEOPETUKOB 10 LIUPUHE U YIOTY HAIIOMUHA-
€T TOT, YTO CyIWeCTByeT B «Kpecrax», XOTd caM 4 TaMm
1 He 6bl1. BopoueM, TEOPETUK OT TAKUX MEIOYEN 3a-
BUCHUT MAJIO — OH 3aPAXKEH XKeJIaHUEM PabOTATh, yC-
TOMYUBBIM U TIATEIBHO COXPAHAEMBIM B OPTAHU3ME,

KaK BUPYC, HAIPUMED, I'epIeca. A MoToMy Leno Mo,
ujeT u OyJeT UATH BCEI/Ia, YTO C 3TUM HU JIesal, Ipo-
CTUTE 34 HEBOJIbHBIN Ka1aMOyp.

Her, coBceM Henpas 6b11 Meducrodenb, TOBOPUB-
MU KOT/IA-TO PACTIEBAEMOMY UM CTYJEHTY: «Teopus,
MO JIPYT, CyXa». [IpUBEJEHHBIE BBINIE PE3YIBTATHI AB-
HO I'OBOPAT 06 O6PATHOM. W
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About Theorists and Theories

M.Ya.Amusia"’
'Toffe Physical-Technical Institute, RAS (Saint Petersburg, Russia)
*Hebrew University of Jerusalem (Israel)

Dedicated to the centenary of the Ioffe Institute, the article contains the shortest review of scientific achievements
of the theorists of the institute during this time. We concentrate mainly on research in the field of elementary parti-
cle physics, astrophysics, nuclear theory and atoms. To obtain very important scientific results became possible
because outstanding theoreticians worked at this Institute. The high level of research persisted in spite of several
mass moves of theorists — then to Kharkov, then to Moscow, then abroad. The author can testify to the atmosphere
that reigned in the FTT in person, since he works at this institute since 1958. The article deals not only with research
activity, but also with the famous Winter physics schools and their outstanding cultural programs. We present also
examples of extraordinary successful activity of theorists far beyond the field of their narrow specialization.

Keywords: loffe Physical-Technical Institute, theoretical physics, space maser, Efimov levels, intershell resonances,
atomic antenna, winter school of physics.
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A6pam Pegoposud Uodde (1880-1960) — Ppusuk, OpraHU3aTOP HAYKH, MEPBBII JUPEKTOP PUBUKO-TEXHUIECKOTO
nacTuTyTa (PTH), KOTOPBIN HOCUT ero uMms. AkajgeMuk (1920), une-npesugear AH CCCP (1926-1929; 1942-1945),
3aC/yKEHHBINA Jearenb Hayku PCOCP (1933), mnoYeTHBIN YIEH MHOI'MX MHOCTPAHHBIX aKaJleMUil HayK. A6pam Pegopo-
BUY OKOHYUJ TeXHOJOTUYECKUI UHCTUTYT uMmneparopa Hukoias I 8 Cankr-Ilerep6ypre (1902). PykoBoaua (puU3uKo-
TEXHUYECKHUM OTHEJOM [OCYZapCTBEHHOTO PEHTIEHOJOIHYECKOIO M PAJUOJOTUYECKOrOo MHCTUTYTA (1918-1922),
6bu1 gupexkropom OTHU (1922-1950), Arpodusnyeckoro uucturyra (1931-1960), UHCTUTYTA MOIYIPOBOJHUKOB
(1954-1960). OCHOBHBIEC TPY/BI — B OGJACTH O6IIEH GU3UKH U (PU3UKH TBEPAOTO Tead. BHEC 6OMBIION BRI/ B HU3H-
Ky U TEXHHKY IIOIYIPOBOAHUKOB. Jlaypear CranuHCcKoi npemun (1942), Jlennuckoi npemun (1961, mocmepTHO), Te-
poit Coumanucruyeckoro Tpyga (1955). Kasanep Tpex oppaeHos Jlenuna (1940, 1945, 1955), Harpax/jaieH MeJalaMU,
B TOM YHCJIE MEJAIBIO «32 060pony JleHuHrpazaa» (1945).

KiaroueBsie c10oBa: PUNKO-TEXHUYECKUI UHCTUTYT, A.D. Modde, ncTopusa HAyKu.

€T CBOM 106mnein 29 OKT46psA, OJHOBPEMEH-

HO C AHEM poxaeHus A6pama dejoposrua
Hodde — nepsoro gupekropa dusrexa. B 1918 r. o
MHUIUATUBE ABYX mIpodeccopos — M.M.HeméHoBa
n A.®.Nodde — B Ilerporpazae 6bUI CO3/1aH HOBBIN UH-
cruryt. ITo cnosam H.H.Ceménosa, o 1917 1. B Poc-
CUM HE CYHIECTBOBAJIO HU OJHOI'0 HAYYHO-UCCIEN0-
BATEJBbCKOIO MHCTUTYTA. Hayunas pabora Benach
B HEOOJBMUX J1a60PATOPUAX AKAJEMUU HAYK U HA
kadenpax Bpicmux mkon [1, ¢.33]. Ilepsoe odunu-
A7IbHOE COOBIEHUE O HEOOXOJUMOCTH OOPA30BAHUS
[OCyJapCTBEHHOTO PEHTTEHONOTUYECKOTO U PAAHO-
norundyeckoro umnHcruryra (IPPH) cpeman Hapkom
npocsemenusa A.BJlynavyapckuit 23 cenra6psa 1918 1.
Ha 3aceaHuu Masnoit 061acTHON KoJuteruu Hapop-
HOI'0 KOMMCCAPUATA IPOCBEIIEHUA, U IIOJOKUTEb-
HOe€ pemeHue 6u10 npuHATO. Modde Bosrnasun Ou-
3UKO-TEXHUYECKUI oraen ['PPU, Bkiovammui Tak-
K€ KOMUCCHIO IO U3YYEHUIO CTPOEHUSA MOJIEKYJI, OII-
TUYECKOE U PAJUOJIOIUYECKOE OTAeNeHud (U3Ha-
YaJbHO GBI OPTAaHU30BAHEL /IBA OTAENd — BTOPBIM,
Mennko-6uonorudeckuM, pykosoaunn Heménos). Co-
[JIACHO ITEPBOMY YCTABY, PYKOBOJUTENN OT/AEIOB ObLIN
BBIOOPHBIMU JUPEKTOpAMU (IIPE3UJLCHTAMU) HH-
cruryra noodepenno: Mopde B 1918-1919 rr.,, Hemé-
HOB B 1919-1920 rr. C nIpeoOpa30BAHUEM OT/IEIOB
I'PPU B caMOCTOATENIbHBIC UHCTUTYTHI 1 AHBapsa 1922 1.
Hodde cran nepseiM U 10 1950 1. 6ECCMEHHBIM JIU-
pexkropom Pusrexa.

q) THU nmenu A.®.Modpde TpaiuIuOHHO OTMEYa-

06 Ab6pame Pepoposnue Modde onybanKoBaHO
MHOTO MaTE€PHUAJIOB, U TPYAHO HAPUCOBATH €TI0 MOPT-
per 6oree TOYHO, YEM 3TO CHENANIHN €r0 COTPYAHUKH,
YUEHUKH, IPY3bs U UCTOPUKHU €CTECTBO3HAHUA. OflHA-

© Burman P.®., Kynunsina E.B., 2018

Abpam Pepoposuy Nodde.

KO UCTOPUYECKHUE ACTIEKTHI BDEMEHH €TI0 INPEKTOPCT-
Ba B OU3UKO-TEXHUYECKOM HHCTUTYTE, MACIITAO €TI0
JUYIHOCTH, 1P MPEABU/ICHUS B HAYKE — BCE 3TO BBI3bI-
BACT HEMO/IJIC/bHBIN MHTEPEC CHOBA U CHOBA.
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CraHoBneHue yyeHoro

Abpam (Aspaam) Modde popuica
29 (17) oxrsa6ps 1880 1. B ye3gHOM
ropope Pomubl IIOnTaBCKOWM Ty-
OepHUM B KylleueCKOHU cembe. Ero
pPOAUTENN YIENANIUN MHOIO BpeMe-
HU BOCIUTAHHUIO IMATEPHIX JeTei
1 OPUBWIN HUM JIATEPATYPHBII
BKYC C IOHBIX JeT [2, c.5]. Ilocne
OKOHUYAHUSA PEANBHOIO YYUIUINA
B 1897 . Hodpde nocrynun B Tex-
HOJIOTUYECKUN UHCTUTYT UMIIEPA-
Topa Huxonaa I B Cankr-Ilerep-
Oypre — crapenuee TEXHUYECKOE
BhICIIEE yuyeOHOE 3aBeeHue Poc-
cun (HpiHE — CaHkT-Iletep6ypr-
CKHAI I'OCY/IaPCTBEHHBIN TEXHOJIO-
I'MYECKUN HMHCTUTYT (TEXHUYEC-

ELASTISCHE NACHWIRKUNG
IM KRISTALLINISCHEN QUARZ

IXAUGURAL-DISSERTATION
-
HOHEX PHILOSOPHISCHES FARULTAT (1L SEXTION
-
LUDTIG MANINTLIASE-ENIVERSITAT 20 NOSOHES
e
ERLANGUNG DER DORTORWORDE
VORGELEGT AM A JUXD b

A. JOFFE

LEIFZIG,
JOUANK AMUROSIUS BARTIL

KU1 YHUBEPCUTET)), KyAd IPUHU-
M4 IOHOMIEH BHE 3aBUCUMOCTH
OT KAKHUX-JIMOO OTPAHUYEHUIL.
JIETHIOIO MPAKTUKY AOBpaM IPOXO-
aun Ha [TyTUIOBCKOM 3aBOJIE U JIe-
TOM 1900 I. y4aCTBOBAJI B YCTAHOBKE (PEPM MOCTOB,
HCIIOJIHASL O0SI3AHHOCTH UHXXEHEpa [3, ¢.13].

VCIenHo OKOHYNUB HHCTUTYT, OH 110 COBETY U C pe-
KOMEHJJALIUAMU CBOETO yuurensa npogeccopa H.A Te-
3exyca* B jgekabpe 1902 r. oTnpasuics B MIOHXEH,
yTOOBl MPOJOJKUTE 00pa3oBaHUE B Jab0paTOpUU
Bunerensma PenrreHa B PU3NMUYECKOM HHCTUTYTE
MIOHXEHCKOI'O yHUBeEpcuTEeTa. IIoJ] PYKOBOACTBOM
Penrtrena Mogdde npopaboTan yersipe roga. C camo-
IO Ha4a1a HAYYHOU JEATENBHOCTH OH IPOSBISI UH-
TepeC K CTPOEHUIO ATOMA (CTPYKTYPE BEMmMECTBA). Mo-
JIOJIOY COTPYAHUK IOBTOPUI paf onblToB [Ibepa Kio-
PY U IPEATOKUI NPENUZUOHHBINA METOJ U3MEPEHNA
KOJIMYECTBA TEIIA, BBICSIEMOTO IPENAPATOM PASUSL.
B 1903 1. Mopde OTKPBII MATHUTHYIO POKYCUPOBKY
3JIEKTPOHOB, HO 3THU PE3Y/IBTATHI HE ObIN OIyOIHKO-
BaHBL PenTren 3aunciania Modpde Ha JOKHOCTD IPU-
BAT-ACCUCTEHTA U NPEIOKUI PAOOTATD HAJ JUCCEP-
rauuen. ITosxe Modpde nucan: «.PeHTreHn oTMeTni
MOE€ YBaKEHHE K ONBITHOMY (DAKTy U TOYHOCTD U3Me-
peHus — Hauboyee IEHHBIE, C €r0 TOUKH 3PEHUI,
CBOMCTBA 6yaymero ¢pusuka» [4, c.10].

B 25 ner (8 1905 1) Modde 3amuTur JuccepTanuio
H4a CTENEHb JOKTOPA (prnocoduu «Ypyroe nociaeiemn-
CTBHE B KPHUCTA/UIMYECKOM KBAPIE» C HAWUBBICIIEH
OLICHKOM «summa cum laude». PEHTIEH IpPEIOXKUIL
€MY OCTaTbCA B MIOHXEHCKOM YHUBEPCUTETE B KAYECT-
Be npodeccopa, HO HModde npunsn pereHue Bep-
HyTbCA B Poccuio, mo6marojapus U OTBETUB, «4TO €TO
TPAKAAHCKAN JOJI HE MO3BOJAET €MY JIONBIIE OCTA-
BATLCA 34 I'PAHUILIEN, OCOOEHHO B TOT MOMEHT, KOTA4
€ro POJMHA NEPEKUBAET TAKEIOE BpeMs» [2, ¢.23].

* Hukorait AiekcanapoBid [eaexyc roBopru Torja: «<PeHIreH — He
TOJBKO PEHTICHOBCKUE JIy4d. PEHTTCH — 3TO IEPBLIA IKCIICPU-
MeHTATOp EBpomsn (5, ¢.24].

Abpam Nodtde — cTymeHT TexHonornye-
CKOro MHCTUTYTa uMnepartopa Hukonas I.

TutynbHblit nuct pucceptauun A.®.Nodde
Ha cTeneHb gokTopa dunocoduu, 1906 r.

B 1906 1. Mo de mocTynua Ha JOIKHOCTD J1A60-
panTa Ha Kadeapy (GU3UKU (II0J PYKOBOACTBOM
B.B.Cko6enpnpina) CaHkr-IleTepOyprckoro mosu-
TEXHUYECKOTO MHCTUTYT4, C KOTOPBIM TECHO OYAET
CBA34HA BCA €TI0 MOCAEAYIONM A JKU3Hb.

B 1907-1912 rr. B Ilerep6ypre xum u paboran
BCEMHPHO M3BECTHBIN ydyeHBIN U3 Benwnl — Ilayip
(ITaBen CUrusmMyH0BUY) DpeH@ECT, KOTOPBIA OKa-
3aJ1 GOJIBIIOE BIUAHUE HA PA3BUTHE TEOPETUUECKON
¢usuku B Poccuu u Ha camoro A6pama dejgopoBuua.
Hoppe npunuman yuactue B pabore pU3NIECKOTO
KPYKK4, OPraHU30BAHHOI'O OpeHdecToM. Mosojble
(pU3NKU COOUPATINCH 110 BOCKPECEHBAM JIMOO Y KOI'O-
HUOYIb HA KBAPTUPE, MO0 B OJHOI U3 KOMHAT Pu-
3UYECKOTO UHCTUTYTA I1eTepOyprcKoro yHUBEpCUTE-
Ta (BTAMHE OT AUPEKTOPA UHCTUTYTA U 3ABEAYIOLIETO
kadepoit puszuku U.M.boprmana [5, ¢.27]), a nociue
orbessia dpeHdecra us Ilerepbypra B JleijeH — 10-
OYePENHO: OTHO BOCKPECEHBE B YHUBEPCUTETE, JIPY-
roe — B bubnnoreke pusndeckon naboparopuu Ilo-
JIUTEXHUYECKOTO UHCTUTYTA. OTOT KPYKOK CTaJ LIEH-
TPOM, U3 KOTOPOTO BIIOCAEACTBUU BBIPOC HAYYHBIN
KPYT (GU3TEXOBCKUX YUEHBIX. [103:Ke PA3BUTHIO IJIEA-
JIbl (PU3UKOB B HALIENU CTPAHE CIIOCOOCTBOBAIA paboO-
Ta ceMuHapos A.®.HModpde u A.U.Openkensa. CeMuHa-
put Hodde paboTanu exeHenenbHO.

B 1913 1. Modde navyan yurarh geknuu B IleTep-
OYprCKOM YHHBEPCHUTETE, B IlOJIMTEXHUYECKOM
1 [OpHOM MHCTHUTYTAX, HA BpICIIHX KypCaX MMEHU
[T.®.Jlecradra («Kypcax BOCIUTATENBHUL] U PYKOBO-
JUTENbHUL, (PU3NIECKOIO 00pa3oBaHUsA»). BecHOM
TOTr'O K€ rojla OH 3AIUTUI B YHUBEPCUTETE MaTUC-
TEPCKYIO JUCCEPTALHUIO (JUCCEPTAINHU, 3AMUIECHHBIE
32 pybeKOM, B POCCUNCKUAX BY3aX HE MPUHUMAJNCDH)
O TeME «DJIEMEHTAPHBIN (DOTOINIEKTPUIECKUN (-
gexT. MarHUTHOE MOJIE KATOAHBIX Jydei. ONBITHOE
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B napke MonutexHnyeckoro MHCTUTYTa, NOA okHamu keapTupbl A.®.Nodde (kopnyc 1),
okono 1912 r. Cnea HanpaBo: A.®.Modde, B.P.bypcuaH, I.I.Beiixapar, M.B.Kupnuuésa,
MN.C.3peHdecr, H0.A.KpyTkos, A.H.AdaHacbeBa-IpeHdecT, HenspecTHbIi, J1.P.CtenaHoBa.

Cemunap Nod e, 3uma 1916-1917 rr. CroaT (cnesa Hanpaso): K.®.Hectypx, H.N.[o6po-
Hpasos, [.U.Jlykupckuit, A.®.Nodde, A.UN.Ppenkens, N.J1.Kanuua, H.H.Ceméros. Cupsat
(cnesa Hanpago): .l fopdman, A.P.Wmuar, N.K.Bobp, M.B.Kupnuuéea, A.N.H0weHkKo.

nccneposanue», a 30 anpend 1915 r. (OZHOBPEMEHHO
¢ J.C.POX/IECTBEHCKUM) — JUCCEPTALUIO HA COUCKA-
HUE JOKTOPCKOIN CTEIEHU C HA3BAHUEM «YIIPYIUe
U JIEKTPUYECKUE CBOMCTBA KBAPLA», KOTOPYIO OYEHb
XBAJIWJI BBICTYIABIIUN B KAUECTBE ONIMOHEHTA AKAJlE-
MUK B.A.Crexnos. Ha BbIOOpAX 3aBEAYIONEIO OJLHOI
u3 aByx kadenp ¢usuku Modde 6bu1 3a6am10TUPO-
BaH, HO Jaxe OOpafoBAJICSI BO3MOXHOCTU YJEIATH
6osbire BpeMeHU pabore B ITOTUTEXHUUECKOM WH-
CTUTYTE U NPEKPATUJ YTEHUE JIEKIIUN B YHUBEP-
curere. Bmecre co csoum 3emuakoM C.IlLTumomen-
K0 A6pam PeopoBUY OpTraHU30BaI B [TonmuTexHuue-

CKOM HMHCTUTYTE (PU3UKO-MEXa-
HUYECKUN (PAKYIBTET C HOBBIM /IS
Poccun mnoaxogom K (pU3UKE
1 00yuyeHUI0. PAKYIBTET OTKPLLI-
ca B 19191 (yke mocie oTbesna
Tumomenko B Kues u ero nocie-
Jyiomen amurpanuu). Murepec-
HO, 4TO Modde nepsuiM U3 npo-
(peCcCcopOB IPUBJIEK TATAHTIUBBIX
xkenmuna (A.PIImuar, M.B.Kup-
nu4ésy, E.JLByTbpkuHY U Ap.)
K HAy4HOH pabore B cBOEH 1a60-
paropuu, JOOUBAJICI BCEIECHUSI
CTY/ICHTOK B OOIIEXUTHE, KOTJA
BIIEPBBLIE PA3ZPEUIIMIN UX NPUEM
B [IOIUTEXHUYECKUI UHCTUTYT.

B To Bpemsa A6pam PeropoBuy
yKe OBbLI JKEHAT U UMETT MATIEHBKYIO
poub Banentuny. Ero xena, Bepa
Angpeesna HModde (Kpasmosa),
OBIIA JIBOPAHCKOTO MPOUCXOK/IE-
HUS, BJIAJIENa MECTbIO MHOCTPAH-
HBIMHU fA3BIKaMU. B 1919 1. Bepa
AHJIpeeBHA OKOHUYMWIA OUOINOTEY-
HBIC KyPCHl U 3aBe/jOBaIa OUbINO-
Tekoit JIOTU B 1919-1927 11,
nosaHee cayxwia B Ily6nuunon
O6UOIMOTEKE.

Ha 3ape HoBOM 3n0xM

B 1918 1. Hauanach HOBAA 3pa pu-
3UYECKOI HAYKU B cTpane — Hod-
(e Bmecte ¢ HeEMEHOBBIM OCHOBA-
nu I'PPU. B camom Havane paboTsl
MHCTATYTA TEXHUYECKOE OCHAIIe-
HUE B MOJIOJIOM KOJIEKTUBE (PU3U-
KOB OBLIO BECbMa CKPOMHBIM. Pu-
3UKO-TeXHUYEeCKu otaen ['PPU
HE TOJIYYWJI MATEPUAIBLHON 0a3bl
IIPU OPTAHU3ALUU U «IIOTb30BAJ-
Csl TOCTEIPUUMCTBOM (puU3uuec-
KOl 1aboparopuu IleTporpaacko-
I'0O NOJUTEXHUYECKOI'O UHCTUTYTA,
IIPEAOCTABUBIIEN OTJENY BO Bpe-
MEHHOE€ II0JIb30BAHUE YACTb CBO-
X NOMEMIEHUN U 1a60PATOPHOIO
o6opyznoBanus» [6, ¢.3]. [loMomp B MPUOGPETEHUN
3JIEKTPOTEXHUYECKOIO OO0OPYJOBAHUSA OblId OKA3aHA
CO CTOPOHBI 3aBeAyouero Ilerporpajgckum OThene-
HUEM AKajieMudyeckoro nentpa MILKpucru u co cro-
pOHBI [T1aBaIeKTPO.

A6pam PeOpOBUY TPATUJ BAIIOTY, IOTYIEHHYIO
B HapkoMmpoce, 1 AeHbI'Y, 3apaboTaHHbIE UM B EBpO-
Ile YTEHHUEM JIEKI[UH, HA TPUOOPETEHNE TPUOOPOB /1A
uccnenoBanun. B 1921-1922 r1. OH BOIIEJT B COCTAB
IIPABUTEAbCTBEHHON KOMMCCHUM, KOTOpAsA 3aKa3auaa
1 3aKyNWIA 34 IPAHULEA OOOPYAOBAHUE I COBET-
CKAX HAYYHBIX YYPEXJECHUI, B TOM 4duciae g focy-
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JAPCTBEHHOTO (PU3UKO-TEXHUUYECKOIO PEHTTEHOB-
cxkoro uacrutyra (I'OTPU), B KOTOPHBIN ObLI Ipeobpa-
30BaH PU3UKO-TexXHUYeCckuu otaen I'PPU B 1921 T.
B COOTBETCTBUU CO MITATHLIM PACIUCAHUEM AUPEKTO-
poMm I'OTPU cran A ®.Hodde, €ero 3amectTurenem —
A AYepupimés, nomomuukoMm — H.H.CemME€HoB, yue-
HBIM cekperapeM — B.P.bypcuan. B ¢espane 1923 1.
B MHCbME K skeHe Modde mucast, 9To Ha OTKPBITHU HO-
BOT'O 3[aHMA UHCTUTYTA 1O aapecy Jopora 8 COCHOB-
Ky, 1.2 (COBpeMeHHBbII aapec: [TonurexHudeckas yi,
1.26) «BCC OBLIM MOPKCHBI 3PEIUIICM COBEPIICHHO
06OPYIOBAHHOTO €BPONENCKOIO HAYYHOTO MUHCTUTY-
T4, YUCTOT'O U UBALMIHOTO>.

B 1922 r. Ho(pde 6b11 uzbpan npepceparenem Poc-
CUHUCKON acconuanuu (pU3NKOB U MPUCTYIUI K HOJ-
rOTOBKE YETBEPTOTO ChE3JA PYCCKUX (PU3UKOB (IIEp-
BbIE TPU Cbe3Aa npoxoaunu B [lerporpage (1919), Ku-
ese (1921) n Huwxnem Hosropoge (1922)). Ha atom
cpesnie, B cenrabpe 1924 r. B Jlenunrpane, Adpam dPe-
JOpOBUY clenan JOKIaA «O CBA3U (PU3NIECKOTO HC-
CI€I0BAHUSA C 337ja4aMU TEXHUKU». ETO OCHOBHAA yC-
TAHOBKA — «(PU3MKA KAK OCHOBA OYAYIIEN TEXHUKH> —
BOCIpUHUMANACh B 1920-1930-X rogax Kak Hay4yHas
¢anTacTUKA.

B nepsoit nonosuHe XX B. OfI-

Wkona «nanbl Nodhpe»

Abpam PeopOBUY CUUTAN KPANHE BAKHBIM /LIS yde-
HBIX OOIEHHE C KOMUIETAMHU M COBMECTHYIO paboTy Ha
MEXIYHAPOOHOM YPOBHE. OH CIOCOOCTBOBAT MOE3/-
KaM MOJIOJIBIX COTPYAHUKOB 32 IPAHUILY, TOMOTAJ UM
B 9TOM CBOMMH MEXAYHAPOAHBIMM KOHTAKTAMU
Y JINYHBIMU BATIOTHBIMU CPEACTBAMU. HECKOIBKO JIET
nposenu B Kem6pupke KJ.Cunenbnukos un 10.5.Xa-
puron, B Jleiinene — JI.B.ly6Hukos u O.B. Tpanesnu-
koBa, B Komenrarene — T'ATamos n JI.[.Jlanpay,
B 'érrunrene — B.H.Konaparses n HO.AKpyTKOB.
B 30-x rosax B JIOTU 6bl1 OPraHU30BAHBl IPYIIIIBL
10 U3YYEHUIO MHOCTPAHHBIX A3BIKOB. Modde BbIIu-
CBIBAJI U3-32 PYOEKA HAYUHYIO JIUTEPATYPY, KOTOPAA
MOCTyNaaa B GUOIUOTEKY UHCTUTYTA.

Hodde MHTYUTUBHO, BO MHOTOM O1arofiapsi CBO-
€l MUPOKOU HAYYHOU IPYJUIIUU U NOJTYYEHHOMY
B EBpoI€ OIbITY HAYYHOU pabGOTHl, HE TOJIBKO BBIOU-
pajn cample NEPCHEKTUBHBIC HANPABICHUSA UCCIE]O0-
BAHUI1, HO U HAXOAWI JJIA 3THUX HUCCIELOBAHUI MO-
JIOJBIX, YBIIEYEHHBIX HAYKOM MIofei. Tak, ¢ ceMuHapa
B JIIIM u mepsrIx jnadoparopuit Puarexa HAYUHA-

HOM U3 HAN60JIEE TPE/ICTABUTEIIb-
HBIX HAYYHBIX KOH@epeHIui
B Mupe 6b11 COJNBBEEBCKUI KOH-
rpecc. Mucrturtyr B bproccene, op-
TAHU30BAHHBIM HA JEHBIU O€Jb-
rurickoro xumuka CoJibBe, COOU-
pan BEAYHIUX YYEHBIX €KETOJHO.
[TepBBIil pa3 NpUTTALNIEHUE TIPU-
HATb y4aCcTUE B KOHIrpecce Modde
moaydun B 1925 r. — ero pokuaajn
OB TIOCBAIIEH 3JEKTPOIPOBOJ-
HOCTU KPHUCTAJJIOB. Brnociexacrt-
Buu A6pam PegopoBUY 3aHUMAII-
Ccs nojAroToBKou COJIbBEEBCKUX
KOHTpeccOoB coBMecTHO ¢ H.bo-
pom, ADnnmrennom, O.Puuapn-
conoM, T.Jonpepowm, Il.JIanxese-
HOM, I1.Jle6aem, 5.Kabpepoii.

B 1927 r. Mo de unran neknun
o (pu3sMKe KPUCTANLIOB B Macca-
YYCETCKOM TEXHOJOIMYECKOM HH-
cTuTyTe B BOCTOHE U 34TEM KypC
B KanudopHUICKOM YHUBEpPCHUTE-
Te B bepkinn. [To Marepuanam 3Tnux
JICKIIUM HM31aTEAbCTBO «Mc Graw-
Hill Book Co.» onny6IMKOBaJIO KHU-
ry «DU3UKA KPUCTALIOB» MOJ pe-
naknueit Jleonapaa b.JI€6a*. Kanu-
(POPHUUCKUI YHUBEPCUTET IIPUCY-
aun Mogde creneHp mo4eTHOro
JOKTOpPA IIPaB, 4TO ObLIO COOBITH-
€M HEUYACTBIM.

* loffe AF. Physics of Crystals / Ed. L.B.Loeb.
N.Y; L, 1928.

Nodde c cotpyaHukamu, [€TTuHreH, 1926 r. Cnesa Hanpaso: A.®.Modde, A.H.Apce-
Hbesa, M.U.Jlykupckuii, A.P.bypcuaH, npegnonoxutensio [.[.NsaHeHko, J1.B.LLy6-
HWKOB, HEN3BECTHbI.
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Jlach Hay4yHas mKoJa «nanel Modde». [lepsas BoaHA
y4yeHbIX U3 31O mKouabl — IIJL.Kanuna, H.H.Cemé-
HOB, A.M.®penkens, HU.Jobponpasos, ILUJykup-
ckud, AT Jopdpman, JIJJIangay. 3aTem, K cEpeiuHe
20-X roJjoB, BEIPOC/IA HOBAA IIJIEAJA UCCEIOBATENEN:
1.B.Kypuaros, lO.b.Xapuron, K.J.CHHEIbHHUKOB,
B.H.Konaparses u ap. U3 creH ®duzrexa BHIILIU yUe-
HBIE, U3BECTHBIC BIIOCIEACTBUN BO BCceM Mupe. MHTe-
pecHo, Kak A6pam degopoBud GOPMUPOBAT HAYU-
HYIO cpeay: «Kaxablit MOnoaoi (pU3uK 0653aH ObLI
€KEHENENbHO 3aXO/JUTh K HEMY, IPUHOCUTb AdHHOTA-
IUNA IPOYUTAHHOTO 33 HEMNENIO M KPATKO U3/IAraTh
IIOYEPIHYTHIE CBeJleHUA. KApTOYKHM C AHHOTAIUAMU
HNodpe 6epexno xpanun y ceds. COTpyAHUKU 005-
34HBI OBLIM €KEJJHEBHO OBIBATH B OUOIMOTEKE, IPO-
CMAaTPUBATh KYPHAJBl, HA CTPAHUIIAX KOTOPLIX OHU
MOCTOAHHO HAXOJWJIM HAJIUCH, CAETAHHBIE PYKOU
Abpama ®egoposuya: “KypuaToBy”, “AJIEKCaH/IPOBY”,
“Kobeko”... Ilonmpo6oBan 6B KTO-HUOY/Ib HE IIPO-
4eCTh CTaTe, afpecoBaHHBIX A6pamoM denopo-
suueM! ITocnenoBano 6bl BECbMa HENPUATHOE OOb-
ACHEHUE.. Jpyx6a, B3AUMONOMOIb — OCHOBHOU
CTUIb PA6OTH UHCTUTYTA. YUUIU APYT APYra (pU3u-
ke. [IpubopoB OBLIO MAJIO, U TOHKOE PYKOJIC/IHE 1ie-
HUJIOCh HAPABHE C IVIYOUHON U CTPOUHOCTBIO MBIC-
> (7, c.20].

ITo c1oBaM OJHOIO U3 IEPBLIX YYEHUKOB HoOd-
(e — Oyaymero HoOGENIEBCKOTO JaypeaTa aKaJeMHUKa
CeménoBa, Abpam Oel0pOBUY NIOJIArAN, YTO TPEOOBA-
HHA K PYKOBOAUTENIO YPE3BBIUANHO IPOCTHI U ACHBI:

«JTopbupan 1o BO3MOKHOCTH TOJBKO CIIOCOOHBIX,
TQJIAHTAUBBIX YYCHUKOB, IPUTOM TAKUX, B KOTOPBIX
BU/IHO CTPEMJIEHUE K HAYUHOMY UCCIEL0BAHUIO.

B 0o6meHnn ¢ yueHUKAMHU OYAb NPOCT, EMOKDPA-
TUYEH W NPUHIUNHUAIEH. Pagynca u nojagepXuBan
UX, €CJIM OHU NIPABLI, CYMEN yOEAUTD UX, €CJIM OHU HE
NIPABLI, HAYYHBIMH APTYMEHTAMHU. <..>

Hukorza He NpUNMCHIBAX CBOEH (DAMUINU K CTa-
ThSIM YUYEHUKOB, €CJIU HE IPUHUMAJI KaK YUEHBII Ips-
MOTO y4yactud B pabore. <..>

He yBnekaiicsa 4pe3MepHBIM PYKOBOACTBOM y4e-
HUKAMU..»> 8, ¢.10].

Kpyr untepecos

OCHOBHBIE HAYYHBIE TPOOIEMBI, KOTOPBIE HHTEPECO-
Baiu AGpama ®eopoBUYad U PA3PEIICHUIO KOTOPBIX,
110 €r'o CJI0BaM (13 aBTo6uorpadum), 6pl1a MOCBAILE-
HA IVIABHAS 4aCTb HAYYHOM JEATEIbHOCTH, 3TO MEXA-
HUYECKUE CBOMUCTBA TBEPABIX TEJ, JJIEKTPUUECKUE
CBOMCTBA TBEPABIX U30IATOPOB, JIEKTPOHLL U CBETO-
BbI€ KBAHTHI, IPOOIEMBI HOBOI TEXHUKU. B aNbHEN-
HIEM €TO HAYYHBIE UHTEPECH! OBUIN CBA3AHBL C TEPMO-
3JIEKTPUYECTBOM, YTO IIPUBEJIO B BOEHHBIE I'OJIBI K CE-
PBE3HBIM YCIIEXAM B 3TOHU OOJIACTH.

Hodde neppelM B CTPaHE HAYAI U3Y4YATb JJICKT-
pHUYECKHE CBOMCTBA MOJYIIPOBOJHUKOB. YK€ B HA4d-
ne 1931 1. B KypHasne «COIMATUCTAYECKAA PEKOHCT-
PYKIMA M HAYKd» BBIIUIA €T'0 CTAThA «IoaynpoBogHN-

KM — HOBBIM MATE€PHUAJ JEKTPOHUKU»*, TJI€ OH, B 4a-
CTHOCTH, MUCAT O MUPOKUX NEPCHEKTUBAX NpPHUMeE-
HEHUS TBEPABIX (DOTOINEMEHTOB U PAIUOHANIBHBIX
METO/[AX IPEBPAMIEHUS COJHEYHON SHEPTUH B IJIEK-
Tpuueckylo. Bckope Modde cozpan B JIOTU nony-
IIPOBOJHUKOBYIO I'pynny. [Toutn yepes 25 ner nocie
Havana pador, B 1955 1., Modpde 0606mun pesynbra-
THI B 3TOI 06JACTH B KHUTE «[TOTYyIPOBOJHUKH B CO-
BpeMeHHON (pusuke». COBPEMEHHBIM YYEHBIM XOPO-
IO 3HAKOMO IOCJIEAYIONEe €€ JOMOTHEHHOE H3/a-
Hue «DPU3MKA MOJYIPOBOJHUKOB», KOTOPOE MAAET
YHUKAJIbHBIN 00'beM 3HAHUIN. B na6oparopuu Hodde
B 1950 1. 6BII C/I€JIAH NEPBLIA TEPMOIJIEKTPUIECKUI
IIOJIYIIPOBOJHUKOBBIN XOJOJWIBHUK. BOT Kak AOpam
denoposud (HOPMYJIUPOBAI 3a74a4U KOJUIEKTUBA Ja-
60paTOPUHU MOJYIPOBOJHUKOB HA 32CE€JAHUN YUEHO-
ro coseta naboparopuun 13 Hosb6psa 1952 r.: «OCHOB-
Had 3a/1a4a JA60PATOPUU — PA3ZBUTHE IPUMEHEHUN
TEPMOIJIEKTPUIECKUX JIEMEHTOB U UX TEOPUH... Pac-
MUpEHNUE pabodYero TEMIIEPATYPHOI'O /JUANA30HA
NPUMEHAEMBIX BEIMIECTB B 0OJIACTh HU3KUX U BBICO-
KUX TEMIIEPATYP... Pacmupenne Kpyra IpuMEHIEMbBIX
BEIECTB... BCECTOPOHHEE UCCAENOBAHUE INEKTPUYE-
CKUX ¥ TEMJOBBIX CBOMCTB 3THX BemecTB.. Heobx0-
JUMO pACHIMPUTH paboTy IO pPa3zpaboOTKE palnuo-
HAJIBHOW TEXHOJIOTUU U3IOTOBACHUSA TEPMOIJIEMEH-
TOB U paboOTy 10 PAITUOHATBHOMY TEIVIOTEXHUYECKO-
MY KOHCTPYUPOBAHUIO CUCTEM B LIETOM>.

B 1956 . Uodde onybnukosan monorpacduio «[lo-
JYIPOBOJHUKOBBIE 3JIEMEHTBI», I/l€ ObLId M3I0KEHA
pa3zpaboTaHHAd UM TEOPHUA TEPMOINIEKTPUYECTBA.
Toryia 3TH UCCIEOBAHUSA OB HACTOJIBKO MEPELOBHI-
MU, 4TO JIAXKE CJIOBO «IIONYIIPOBOJAHUKU> OBIJIO HE3HA-
KOMO IUPOKOI mybiuke. Eme B 1955 1., KOrAa Mo MHU-
nuatuse Abpama PefopoBUYA BETACH MOATOTOBKA
[TepBO¥ MEXTYHAPOJHOU KOH(MEPEHIIUH 10 NTOJIYIIPO-
BOJAHHUKAM, JJUKTOP HA MOCKOBCKOM BOK34JI€ «KATETO-
PUYECKN OTKA3bIBAJIACh NPOU3HOCUTH OOBIABICHUE
0 cHope NPUOBIBAIONUX HA KOH(MEPEHIIUIO TTOIYIPO-
BOJHUMKOB, YCMATPUBAA B TEKCTE IIOABOX> [9, ¢.202].

Byayun pupexkropom, Modde noagepKruBat uccie-
JOBAHHUS IO AJICPHOU (PU3UKE B MHCTUTYTE. MOXHO
C YBEPEHHOCTBIO CKA34Th, UTO PA6OTHI 11O JJAHHOM Te-
MATHKE IPOBOJUINUCE B Pusrexe yxe B 20-€ rojsl (pa-
60T [I.B.CKOGEIBIBIHA, OTHOCAIMUECS K (PUBUKE KOC-
MUYECKUX Jyuen). AbpaM PeJOpOBUY UHTEPECOBAICA
BCEMH JOCTHXKEHUAMU AJEPHON (DUUKU, PETYIAPHO
BBICTYI I C JIEKIUAMU U 0630PAMU HAYYHOH JIUTEPA-
TYpPBL B 3TOM 001aCTH, CIIOCOOCTBOBAI IIPOCKTUPOBA-
HUIO U CTPOUTENBCTBY IuKIoTpoHa PTH. Kak nucanu
B.A.®penkens u H.A.MockoBueHko, «<Moddpe onpese-
JT U MacmTad pabdoT Mo A4py — CHavaaa B CTEHAX
®TH, a 3aTeM, yepe3 AKaIEMUIO HAYK U COOTBETCTBYIO-
mye ee KOMMCCUM, — I10 CTpaHe B reaom» [10, ¢.9].

B 1932 1. Mo(pde BO3IIaBUI AAECPHYIO I'PYIIY
JPTH. On OblI OJHUM M3 UHULIMATOPOB IIPOBEJECHUA

* Hogpghe A.®, TIONyIPOBOHUKY — HOBBIA MATEPUAN JICKTPOHH-
ku // Copena (COUMANMCTUYECKAad PEKOHCTPYKIMA W HAyKa).
1931. Beim.2—3. C.108.
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KOH(EPEHIUH 110 A/JEPHOU (PUBUKE, IIEPBAST U3 KOTO-
poix nponuia B Pusrexe B ceHTaAbpe 1933 r., v npuria-
cun I1.Oxe, II.Jupaxa, cynpyros Kwopwu, B.Ilaynu
1 JIPYTUX BBAAIONUXCHA 3aPYOEKHBIX (DUZUKOB JJIf
ydacTusa. A6pam PefopoBUY CIOCOOCTBOBAT MPUESLY
H.bopa B CCCP (coxpanunuch nucbMa Hopde x Hopy,
r71e 06CYXAAI0TCA TPo6ieMbl GU3UKK apa [11, c.35]).

Abpam PefnopoBUY ObIT YHHUKATBHBIM YETOBEKOM:
MOMHUMO TaJaHTA (PU3UKA U OPraHU3ATOPCKUX CIIO-
COBHOCTEN OH 001a/]a1 TOCYAAPCTBEHHBIM MBIIIIEHU-
eM. Jlap HmpeaBUAECHUA MU TAJAHT OPraHMU3ATOPA Ha-
VKU — BCE 3TO MO3BONMIO €My CO3[dBATb HAYYHBIE
LIEHTPHI 10 BCEN CTPAHE, HAYMHAA ¢ 1927 1., Korjaa ps-
aom ¢ duszrexom ObUl OPraHU30BaH LIeHTPaIbHBIA
KOTJIOTYPOUHHBI MHCTUTYT uMeHn WM.M.ITonsyHoBa
(ITonurexuuueckas yi., 4.24). HOBbIX MHCTUTYTOB
B CCCP 6bUIO CO3/]JaHO HE MeHee 13 eme npu KU3HU
A6pama ®enoposuya, cpeau Hux Cudbupckuit OTU
B Tomcke (1928), VkpanHckuu OTHU B XapbpKose
(1930), CpeaHeasnaTCKuil IeJIMOLEHTPUYECKUN WH-
crutyr B Camapkanje (1931), Vpanvckunt OTHU
B Ceepmioscke (1932, mepBoe BpeEMA PACHOIATAICA
B cteHax JIOTH), Uuctutyt arpopusuku B JIeHUHTpa-
ne (1932, ¢ 1934 r. nepenMeHOBaH B ATPO(U3NIECKUN
HUW) n ap. Kak nucan B 1948 1. 0 cBoeM KoJjutere SKos
Hnbnu ®penkens (MaTepuansl 6bUIM ONMyOTUKOBAHDI
TONBKO cniycra 20 ser), «<A.®.HModde aBagerca npu-
3HAHHBIM OTIIOM COBETCKOHM (DPU3UKH: €TO HEYTOMH-
MOH paboTe, ero IHOMECKOMY JHTY3UA3MY, HE 3HAIO-
meMy IPENATCTBUM, OHA 0053aHA OOJBIIEN YACTBIO
CBOUX MOJIOZIBIX KA/IPOB; €O CMEJIBIM HUAEAM U CTUMY-
JUPYIOMEMY BAUAHUIO — OOJbIIEH YACTHIO HOBBIX
(paxTOB, YCTAHOBJIEHHBIX B OOJACTH (PU3UKHU 32 IIO-
ciaegHue 30 JIeT B PA3IMYHBIX HAYYHO-UCCIELOBATE/Ib-
CKMX MHCTUTYTAX, BO3HUKAOmMUX u3 JOTH npu no-
MOTITH €r0 GBIBIIUX COTPYAHUKOB> [12, €.26]. PUBUKO-
TEXHUYECKUI MHCTUTYT I0OJ pykKosBoacTBoM Hodde
cras alma mater pusuku B CCCP.

B nauane 30-x rojjoB B [epMaHuM K BIACTH IIPUIIEI
I'uTaep, 1 HEMEIIKUE YUYEHBIE HAYAIH YE3KATD 34 IPa-
HuIy. (YacTh U3 HUX OKA3aIach B YKpanHckoMm OTH,
CO3/JaHHOM, KaK T'OBOPHUJIOCH BbINIE, B 1930 1. BEAYINU-
MU Y4YE€HBIMU JIEHUHIPAJCKOTO ¢pusrexa.) B ceazu
C U3MEHEHMEM CUTyaluu B [epmanuu B Hosg6pe 1938 1.
Abpam depgoposuu Hanpasua npodeccopy Makxcy
[1aHKy NUCbMO C OTKA30M OT WIEHCTBA B IIpycCcKoi
AKaIEMUH HayK.

B 1930 r. nponsoman n3MEHEHNA B TNYHOU KU3-
Hu Modde: OH KeHuacsa BO BTOPOU pas. Ero xeHou
crana AHHa BacunbeBHa E4enCTOBA, KOJJIETA MO Ha-
y4HOU pabore.

UcnbiTaHue BOWMHOM

Bo Bpems Benuko#t OTe4eCTBEHHON BOMHBL 0/1aI0a-
ps ele JOBOEHHON cTparernu A6pama dejoposuua
Hopde B pa3BuTUN TEMATUK (PAAUOTOKALUL, PaA3-
MarHUYMBaHUE KOpabieH, 6poHe3amura u ap.) dus-
T€X OBICTPO MEPEOPUECHTUPOBAI CBOU TEXHUUYECKUE

1 K4JIPOBBIE€ PECYPCHI, U B KOPOTKHIL ITOJTYTOPAMECAU-
HBI CPOK yY€HBbIE HAYaIU paboTaTh B Kazanu B ycio-
BUAX 3BaKyalluu. Kak JUPEKTOP HHCTUTYTA, AGpaMm
PeOpOBUY CTPOTO OLCHUBAJ, KAKUM HANIPABICHUAM
HCCIENOBAHNNA HEOOXOJUMO AaTh IIEPBEHCTBO B JAH-
HBIIT MOMEHT U NMEPEBOJUI COTPYAHUKOB U3 1a60pa-
TOPUU B J1A60PATOPHUIO COOTBETCTBEHHO OOOPOHHBIM
3a1agaM. Tak ke aKTHUBHO I10J] PYKOBO/JICTBOM «6HJIO-
KajHOro aupekropar ILILKo6exko padorana rpymmna
yueHbIX Pu3TexXa, OCTABIINUXCA B JIECHUHTPAJE.

KU AnpEPoB B NPeAUCIOBUNA K KHUTE «DU3UKO-
TEXHUYECKUN UHCTUTYT B 'Ol BOMHBD> NMUCAT: «B pa-
60Te 1O CO34AHNIO TEXHOJOTUN U BOEHHO-TEXHUYEC-
KUX CPEJCTB, IPEBOCXOJANIUX TE€, YTO UMEIUCH Y JKEC-
TOKOI'O Bpara, y4dactsoanu yupexzaenusa AH CCCP,
B TOM yncie U PUBUKO-TEXHUYECKUN UHCTUTYT (Pus-
TeX), KOTOPBIA O/, PYKOBOACTBOM aKaJeMuKa Abpama
Pepoposrua Modde BIrcan O4eHb BAXKHBIC CTPAHU-
LBl B IETONUCH BOMHBI, KOI/IA CAM MPOLLECC HAYYHOI'O
TBOPYECTBA AUKTOBAICA €€ KECTOUANMUMU YCIOBUS-
MH, KOI/Ia TPEOOBAIOCH B KpaTUalIIee BpeMs POBEC-
TU UCCIENOBAHUS, UCIBITAHUSA U OCYUIECTBUTD BHE/[-
peHue B OOEBBIX YCIOBUAX — IOJ OTHEM M 6OMOAMU.
Takoil CTWIb OPraHU3AIMU HAYYHOH paboTel — OT
UJEN [0 €€ BOIUIOIEHUA — XAPAKTEPU3OBAI UHCTHU-
TYT C CAMOT'O €0 OCHOBAHUS, U OYEHDb BAKHO, YTO Ha-
YUHO-TEXHUUYECKUN 3a/1€/I, CO3/JAHHBI YYEHBIMU UH-
CTUTYTA B IPEABOEHHOE BPEMS, CIIOCOOCTBOBAI yCIIE-
Xy pa6OTEI B BOEHHBIE OB [13, €.3].

Bo Bpemsa BoiiHbl Modde Ben 6oibiyio padboTy
B KauecTse Bule-npesuseHTa AH CCCP u akageMuka-
cexkperaps OraeneHus GU3NKO-MATEMATUYECKUX Ha-
yk AH CCCP.
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Mucbemo A.®.Modde ot 15 Hoabps 1938 r. Makcy MnaHky.
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A6pam deopoBuY, HAXO/AACH B Ka3zaHu ¢ OCHOB-
HOM 4acTpio Pusrexa, 3a00TUICA O COTPYJHHUKAX,
OCTaBMUXCA B 610KagHOM JleHnHrpaje. ITo Bocmo-
MUHAHUAM M.B.ITUKMHOW, OH OCBHUIAT MOCHIIKU OT
cebs TUYHO, 4 B anipesie 1942 r. B JleHuHrpag Obl1 OT-
MIPABJIEH BATOH C IPOJOBOJBCTBUEM JUI COTPYAHU-
KOB AKazieMuu Hayk. OpraHusosaju cOOp IPOJAO-
BOJbCTBUA Modde u Jpyrue pyKoBOAUTENHN dKajie-
MUYECKUX UHCTUTYTOB, HAXOAUBIIUXCA B Kazanu, —
B.IXnonun, J1.O.Op6enu, C.M.Bapunos, H.H.Cemé-
HOB [14, ¢.192]. ConpoBOXaau BArOH COTPYAHUKU
JOTHU b.C.Oxenenos, H.C.HBanosa, A.K.Konaparo-
BU4Y, B.boObIIEB.

Korga B 1943 r. u3-32 CPOYHON HEOOXOAUMOCTHU
PA3BUTHSA UCCIEOBAHUM IO SAIEPHOI NPOOIEME U pe-
AMU3AIUU ATOMHOI'O INIPOEKTA PACHOPSIKEHUEM IO
Axkagemun Hayk CCCP, a 3aTreM IpUKAa30M IO Ka3aH-
ckon rpynne JIOTHU or 14 aBrycra 1943 r. 6b11a co3pa-
Ha Jlaboparopusa Ne2 (Oyaymuilt MHCTUTYT aTOMHOI
aneprumn), umeHnno Modpde pexomenposan U.B.Kypua-
TOBA B KAYECTBE PYKOBOJUTENA PAOOT.

Joub Abpama Peoposuua, BanenrtnHa AGpamos-
Ha Modde, paboTana B 610KagHOM PU3TEXE — 3aBE-
JOBAJIa MACTEPCKOM 11O NPOU3BOACTBY I'MAPOMPOOGHON
3EMJIM, 3aHUMAJIACh OYUCTKON OJNU@BI, JOCTABKOMN
BOZABI B OTOIUTENBHYIO CUCTEMY MHCTUTYT4, BBIIOJI-
HAJIA Jpyrue padoThl, HEOOXOJUMBIEC 11 (PPOHTA
U BBUKMBAHUA COTPYAHUKOB. B cocTaBe COBMECTHOMU
6puraznl cnyx6sl guora u JOTH, B 60€BBIX yCIOBU-
AX, Ha banTuiickom ¢uaore u JIaoKCKON (PIOTUINN
Banentuna A6paMoBHA ¢ 1942 r. y9yacTBOBaIa B pa-
60Tax MO PA3MATHHUYMBAHUIO KOPIYCOB KOpabiein
JUIsL 3AMUTHL OT (PAmuCTCKUX MUH. B 1944-1945 rr.
OHa padorana Ha YepHoMmopckoM ¢uore. B.ANodde
Harpaxaena Opaenom KpacHo# 3Be3/bl.

Hoeble npobnembl

[Tocne okOHUYaHUA BOHMHBI 0cO60€ BHUMaHUE Hodde
VACJIAT IPUBJIECYCHUIO B MHCTUTYT HOBBIX KaJpOB.
Y1, Kak mucal B BOCHOMHUHAHUAX M.M.Bpenos, A6-

CoTpyaHukn rpynnel nonynposoaHukos ®TU, 1945 r. Bepxuuit pag (cnesa Hanpaso): B.M.Xy3se, b./.[0asbigos, 10.A.lyHaes,
A.0.Notde, A.3.JleBuH30H, A.1.06yx0B, A.M.AHapeeB. CpeaHnii pag (cnesa Hanpaso): A.C.AnbTwynnep, E.[1. fleBaTkosa, J1.C.Ky-
npuerko, A.B.Modde (keHa A.®.), H.M.Konomueu, M.B.Knaccen-Hekntogosa. HuxHuit psag (cneea Hanpaso): b.T.Konomueu,
T.M.Conbu, A.P.Perens.
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pam OelopOBUY «IIPUIIOKUIL HEMA-
JIO YCUJIHUI I BBIBICHUS HOBBIX
CNENUATUCTOB U BO3BPAlICHUSA
CTAPBIX COTPYJHUKOB, BOEBABIINX
Ha (ppoHTax Benukon OTreuect-
BEHHOI. B MHCTUTYTE MOABIAIOTCA
“(pU3UKN B WM3HOUICHHBIX ITHHE-
max”» [15, ¢.185] — JL.C.Ctunbb6aHc,
B.M.Kenbman, HU.Mounos, H.H.Jle-
6enes, Td.Poickun, B.M.BoaTakc,
C.M.PbIBKMH U MHOT'HE JpYTHE.

[TocneBOEHHBIE TOABI AUPEK-
TopcTBa Modde oTMeueHsl 3a11yc-
KOM LIMKJIOTPOHA, pabOTAMHU, CBS-
3aHHBIMH C ATOMHBIM IMPOEKTOM,
C Pa3BUTHUEM MOJYIPOBOJAHUKO-
BOI 3yeKTpoHUKHU. Ha ¢ororpa-
¢un 1945 1. cpen COTPYAHUKOB
MIOJIYIIPOBO/IHUKOBOI I'PYIIIIBI IISITh
OYIYIIUX 3aBEAYIOIUX 1a60paTo-
puamu  dusrexa — B.IlKyse,
I0.A lynaes, A.IL.O6yxos, B.T.Ko-
nomuen; u A.P.Perens. Ilpumeua-
TEIBHO, YTO HA YICHOM coBeTe 8 ceHTsabps 1945 T
HNodde cpenan pokinaj 1no NpOYHOCTU METALIOB —
BOIMHA 3aKOHYMJIACH, 4 paOOTH O GPOHE3AMUTE NIPO-
JIOJIKAJIUCh, KAK U 110 IPYTUM OOOPOHHBIM HallpaBe-
HUSIM. B 1945-1946 IT. OH BCAYECKH CIIOCOGCTBOBAT
opranuzanuu B JIOTH na6opatopuu noj pyKOBOACT-
BoM C.E.bpecnepa, paboraBumero B 061aCTU XUMUU
6EJIKOB, 4 O3KE — 'CHETUKU.

B pasrap xaMnaHuu «110 60pbHE C KOCMOIIOTUTUS-
MoM» B OokTa6pe 1950 1. mpesugent AH CCCP C.M.Ba-
BUJIOB Ipeanoxun Modde yiuTu ¢ nmocra AUpeKTopa
JIOTHU [16, ¢.450]. Abpam Oe0pOBUY HATIUCAI 3A5BIIC-
HHE C IPOCBOOI OCBOOOAUTH €0 OT JIOJLDKHOCTH JIU-
PEKTOpA U IEPEBECTH HA JJOJLUKHOCTD 3ABE/YIOMIETO J1a-
6oparopuei. 8 fexkabps 1950 r. Ipesuauym AH CCCP
VIBEPAWI 3TO PEUICHHUE U HAZHAYWI JUPEKTOPOM
Puszrexa AIlLKomapa. I[To c10BaM COTPYJHUKOB, A6-
pam DefopOBUY TAKEIO IIEPEKUBAT BBIHYKICHHBIN
YXO/1 C IOJIKHOCTH [2, ¢.127].

3 mapra 1952 1. cocrosncs yueHnid coser JOTU
IO/l TIPEJCENATENbCTBOM KoMapa, Ha KOTOPOM ObLIN
32C/IyIIAHbl BBIBOJB! CIEIUAILHON KOMHCCHUM IO BO-
poCy «06 OMUOKAX OCBEMIEHUS COBPEMEHHON (PU3U-
k> B kKHUTE A.D. Modpe «OCHOBHBIE TPEACTABIECHUSA
COBpeMEHHON (Ppu3uKn». Yepes Tpu Hepenn A6pam Pe-
JOPOBUY VIIEJ] U3 MHCTUTYTa U OCHOBaI JlabopaTo-
puio nonynposogHuKoB. (ITpesnguym AH CCCP uzgan
pacnopstkenue ot 31 mapra 1952 1. Ne565 06 opranu-
3aLUU CAMOCTOATENBHON J1A00OPATOPUH NOJ, PYKOBOJ-
ctBoM Modde B cocrase OTaeneHus GU3NKO-MaTEMA-
TUYECKUX HayK). CHavanaa ObUI BBIIEJEH MITAT 8 €AU-
HUII, 4 yepes /iBa mecsia — 36. Bekope B JIaGopaTo-
pUU NOJIYIPOBOJHUKOB HAYAIH UCCIEN0BaHuA 18 co-
TPYAHHUKOB, IIOKMHYBIIUX CTEHBl Pusrtexa. B 1954 T
OHa 6blIa NpeodpazoBaHa B MHCTUTYT MOTYIPOBOJ-
HuxkoB AH CCCP, kotopriii uepes 18 seT Bomen B CO-
craB Pusrexa.

Nodde c cotpyaHukamu (cnpasa — W.B.MoyaH) B nabopatopun WUHctutyTa nony-
nposofHukoB (KyTy3oBckas Hab., 4.10), okono 1959 r.

Hodde aKTUBHO y4aCTBOBAI B U3/IATENBCKON J€A-
TEJbHOCTH. Bylyun nekaHoM (GU3NKO-MEXAHUIECKOTO
¢axynsrera JIIY, on eme B 1929 1. noaepxan UHU-
UMATUBY CTYJEHYECKOIO KPYKKd (PU3MKOB IO M371a-
HUIO KypHaia «DPU3HKa U NPOU3BOJCTBO» U ONMYOIIU-
KOBAJI B IIEPBOM €I'0O BBIIIYCKE CTATbIO «KBAHTOBAA MeE-
xaHuka». Modde 6bu1 oprannsaropom B 1931 r. <Kyp-
HaJIa TEXHUYECKON (PU3UKU», KOTOPBIN UYE€PE3 TPU I'0-
/1A YK€ U3/1aBAJICA MO, €T0 PEJAKIMEN HA TPEX A3BIKAX
(aHTTTHIICKOM, HEMELIKOM U (PPAHIIY3CKOM) C HA3BAHU-
eM «Technical Physics of the USSR». OH MHUIITUUPOBA
cosjanue XypHana «DU3UKa TBEPJOIO TEId», B TCUC-
HHUE HECKOJIBKUX JIET PEAAKTUPOBAI < KypHAN 3KCITe-
PUMEHTAJIBHON U TEOPETUUECKOU (PUBUKI».

Wrpuxu

A6pam PeopoBUY OBLI ONITUMUCTOM, CIIOKONHO MIPHU-
HUMQJI IIYTKU Ha CBOM cueT. B 1940 1. OH € y10BOJIBCT-
BUEM CMOTPEJ KYKOJIBHBIN CIIEKTAK/Ib, IOCBSLIICHHBIN
ero 60-neruio. He BCe MHOCTPAHHBIE YICHBIE MO Pa3-
HBIM NPUYMHAM CMOIJIA Y44CTBOBATH B IIPA3[HOBA-
HUU. PU3TEXOBLBI 3AMEHUIN OTCYTCTBYIOMUX YIEHBIX
KYKJIIAMH C UX IOPTPETHBIM CXOJCTBOM, KOTOPBIE OBI-
JIX UBTOTOBJIEHBI B MACTEPCKON TeaTpa Jemmenu. Tpa-
AL TAKAX CIEKTAKIECH NPOJOJIKIIACE B IHCTUTYTE
MOTYIPOBOAHUKOB. COXPAHUIOCH JIBE€ KYKJIBI — OJJHA
13 HUX nsoodpaxana Modpde, apyras — Ilonsa Jupaxa.
Abpam ®enopoBUY BCEr/ld XOPOIIO OJICBAJICH, HO-
CHJI TAJICTYKH, IPEUMYIIECTBEHHO CUHUE UJTH F'OJYObIE.
Jep:xan B 1aOOpaTOPUU KOH(ETHL U MBUIO C HEXKHBIM
3anaxoM [17,¢.126-127]. Hukorja He KypHJI 1 BCEM 3a-
Hpemal KypeHHue, Kak B CBOEM JJOME, TaK U Ha 32CEfla-
HUAX. Ha paboueM CToJe y HETO BCEr/ja CTOSUIU LIBETHL.
Hopde mobun mureparypy, KHHO, TEATP, UHTEPE-
COBAJICA JKUBOINCBIO U APXUTEKTYPOU, COBEPIIAI ITE-
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3anucka A.®.Mode c nepeyHeM My3biKanbHbIX NPOU3BEAEHMII: cneBa — NUCT U3 6nokHOTa 1946 r., cnpaBa — 060pOT NnCTa.

Kyknel, nsobpaxawowme A.9.Modde (cnesa) u MN.fJupaka. Potorpadus Kyknbl ¢ yep-
Tamu A.®.Modde npegoctasnena Cankr-Metepbyprckum dunuanom Apxusa PAH, roe
OHa HaxopuTcs Ha xpaHeHun (Ponp A.®.Nodde. CN6P APAH. @.150, on.1, A.17).

MHUE NPOTYIKU U UIPAT B TEHHUC JO KOHIIA CBOUX
JAHen. [T0 BOCKPECEHBAM €TI0 MOXKHO OBIJIO BCTPETUTD
HA TEHHUCHOM IIOIAJJKE C PAKETKOM.

A6pam PegopoBUY OUEHB JIOOWI U LIEHWI MY3BIKY
(caM HE MY3ULIMPOBAI), YACTO IOCeman (puaapmo-
Hulo, Kuposckuii Teatp. Bo spems npe6uiBanus B bep-
iy B 1927 1. xoauin caymarts Pegopa Mananuna, Ko-
TOPBIY TOTAA AaBal KOHIEPTH B TOPOJKAX Ha obepe-
Kbe 3anuBa Can-Opannucko [18, ¢.104]. B nocinegnue

roibl KU3HU A6pam PenopoBuy
yame Ccaymaa My3blKy goma. Co-
XPAaHUIACh €r0 3AMHUCKA Ha JABYX
CTOPOHAX JIUCTKA M3 OJOKHOTA
C TIEPEYHEM MY3BIKAJIBHBIX TPOU3-
BEJICHUH, MJIACTUHKU C KOTOPBIMU
OH TpPOCHUJ NPUOOBPECTU CBOETO
corpynnuka PII.Mankosnya.

B 50-¢ rogpst Abpam eopoBuy
C XeHou, AHHOU BacuiabeBHOM,
NIPOBOJIUJIN BBIXOJHBIC HA Jladue, HA
Qunckoro zanusa, B Komaposo.
OHM caMu CaXanu B CaJy PO3BI
U JIpyrU€ PaCTEHUs, KOTOpPBIE A6-
pam PenopoBrUY IPUBO3UI U3 PA3-
HBIX MECT.

Abpam  Depoposuu Hodde
ckonuancsa 14 oxrabps 1960r.,
B CBOU pabOYMH JICHb, 34 JIBE HE-
Jenu 10 BoceMupecsatuaeTus. Ce-
MEHOB MHCAA O HEM: «.d JIyMAIO,
YTO BO BCE BPEMEHA HU y OJJHOTO
Hapoja HE O6bUIO (PU3UKA, KOTO-
prift 651, TOJ06HO Modde, BbIpac-
TUJI TaKOE OTPOMHOE YHUCJIO KPYINHBIX YUYEHBIX M3
CBOMX YYEHHUKOB..> [8, €. 9].

B nmamare 06 ocHosarene y 3panug OTU umenu
A.®.Hodde ycraHoBieH naMsaTHbI 610cT (1964). Ero
MMEHEM Ha3BaHb: PU3NKO-TEXHUYECKUN HHCTUTYT,
nnomaznb B Cankr-IlerepOypre, yaunsl B Alyiepcxode
(Tepmanus) u Pomuax (YKpauHa), HAYy4HO-UCCIE[LO-
BATEJIbCKOE CYAHO «AkasieMuk Modde», manas nnane-
Ta (1980), kparep Ha Jlyne.m
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Abram F.Ioffe — the First Director of the Ioffe Institute

R.EVitman', E.-V.Kunitsyna'
Toffe Physical-Technical Institute, RAS (Saint Petersburg, Russia)

Abram Floffe (1880-1960) was an outstanding Russian/Soviet physicist, organizer of science, the first Director of
the Physical-Technical Institute (PTI). At present, the Institute bears his name. Academician (1920), vice-president of
the USSR Academy of Sciences (1926-1929; 1942-1945), Honored worker of science of the RSFSR (1933), honorary
member of many foreign Academies of Science. Ioffe graduated from the Technological Institute of the Emperor
Nicholas I in St. Petersburg (1902). He headed the Physical-Technical Department of the State Institute for Roentge-
nology and Radiology (1918-1922), and was the Director of PTI (1922-1950), the Agrophysical Institute
(1931-1960), and the Institute of Semiconductors (1954—-1960). The main works were in the field of general physics
and solid state physics. He made a great contribution to the physics and technology of semiconductors. He received
the Stalin prize (1942) and the Lenin prize (1961, posthumously), the Hero of Socialist Labor (1955). Awarded three
Orders of Lenin (1940, 1945, and 1955), and medals, including the Medal «For the Defense of Leningrad» (1945).

Keywords: Physical-Technical Institute, A.FIoffe, the history of science.
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Cro net PU3UKO-TEXHUYECKOIO HHCTUTYTA uMeHU A. @ . Modde Poccuiicko AKaJeMUU HayK — 3TO CJIaBHAsA UCTOPUs
HAyYHBIX OTKPBITUH U CBEPIICHUI, MACIITAOHBIX IIPOEKTOB, OKA3ABIINX OIPOMHOE BIUAHUE HA PA3BUTUE S3KOHOMU-
K1 1 0OOOPOHOCIOCOOHOCTHU HaleNd cTpaHbl. be3 comHenus, Uropp Bacunbesuu KypuaToB SABISETCS CAMOM SPKOM
1 3HAYUMMON (PUI'YPOHU B KOTOPTE BBIJAIOMIMXCHA YUYEHBIX — OPIAaHU3ATOPOB HAYKHM, BOCIMTAHHBIX B HAYYHOMH MIKOJIE
akajgeMuka Abpama ®enoposnuda Modde B JleHnHrpagckom Gusnko-rexuudeckom uucruryre (JIOTH). [IpoekTsl, KO-
TOpBIMU pyKosoaua U.B.KypuaTos, onpejgennnu u passurue camoro JIOTHU. TToMumMo uX 060UX B 3TOM OYEPKE €CTh
eme oauH repoit — Modde, KOTOPHIHM GBI HE TOJBKO YUYUTENEM, HO U CTAPMIKUM JIpyroM KypuaTtosa, HEM3MEHHO OKa-
3bIBABIIEM €MY IIOJAEPKKY B CJIOKHBIE MOMEHTEL €T0 6uorpaduu. Bunpouem, JIOTH Tex BpeMEH U €T0 NEPBBI AUPEK-
Top Mo e — coBa, MO CMBICTY, KOHEYHO K€, TPYJHOPA3/IETNMBbIE.

Kiarouessie carosa: U.B.Kypuaros, A.®.HModde, IeHuHrpagckui GU3NKO-TEXHUYECKUN UHCTUTYT, CETHETOJIEKTPHU-
4€CTBO, (PU3MKA ATOMHOIO A/1PpA, HUKJIOTPOH, PA3MAIrHUYUBAHUE BOCHHBIX KOpabyei, Bponesas 1abopaTopus, COBET-

CKUI aTOMHBII IPOEKT, JTabopaTopusa Ne2, ynpasisieMbll TEPMOSALECPHBIA CUHTES.

00MIeHBINA a9 Pu3Texa rojJ, OTMEUAECTCS €Ie

OJHA IaMATHAA jata — 115 jeT co AHsA pox/je-

Husa HUropsa Bacunbesuua Kypuarosa. DTO paer
JOIIOJTHUTEJIbHBIN [I0BOJ, BCIOMHUTD O TOM, 4TO Kyp-
4aTOB Ipomen (PU3TEXOBCKYIO HIKOJY.

CamocToATeNbHbIN HAY4YHbIW ONBIT

B 1923 r. gpajuarmwieTHuil KypuaTos 3akoHum1 Tas-
PUYECKUN YHUBEPCUTET (LIO3QHEE TOT CTAJ MMEHO-
BATbCA KPBIMCKHUM) IO CHENUATBHOCTU «(PU3UKA». DTO
OBLT BIIOITHE NEPEAOBOY YHUBEPCUTET, B KOTOPOM pa-
60TaJI0 MHOT'O U3BECTHBLIX YY€HBIX. CHAYAId €TI0 BO3-
miasinsul B.U.Bepuaackuit, a ¢ 1920 1. — A ABaiKos,
Oyaymun puLe-npesuseHT Akagemuu Hayk CCCP*. u-
TaTb JEKIUU CIOJJa MPUE3KAIU BUAHBIE YIEHBIE U3
Mockssl, [Tetepbypra, Kuesa — A.®.HModde, A H.Kpsi-
J10B, B.A.O6pyues, A.U.OpeHkens U ap.

Baxknyio ponp B 6uorpacpun Urops Bacunbesuua
ceirpan npogeccop Kpeimckoro ynusepcurera Cemen
Hukonaesud Vcarsliil. BHENIHE OH 4eM-TO HATOMUHAI
A6pama Penoposuua HModde. Kpome TOro, OHU OBI-
JI1 CBOAKAMHU (OB XKEHATHI HA CeCTpax KpaBI[OBLIX)
1 IPYKUIN CEMBAMU.

Ocenpo 1923 1. Kypuaros npuesxaer B Ilerpo-
Irpaji ¥ MOCTYHAeT Ha TPETUH KYypC KOpabiecTpou-
TENBHOTI'O (paKyabTeTa [TOMTUTEXHUYECKOTO HHCTUTY-
Ta. Ero Bile4eT K MOPIO, K MHKEHEPHOI 1eATENbHOC-
TH. YTOOBI 3aPA0ATHIBATH HA KU3Hb, OH O(POPMIIAETCA
Ha pa6oty B Ciaynkyio (ITaBIOBCKYIO) MAIHUTHO-ME-

* B 1943 1. uMmeHHO A.A BaiikoB MO/IIHIIET pacnopsokeHus Akajie-
mum HayK CCCP o Haznadenuu M.B Kypuarosa pykosoguresnem Jla-
6oparopuun Ne2 1 06 o6pazoBaHun camon JlabopaTopuu.

© 3abpoackuit AT, 2018

TEOPOJIOTUYECKYIO 0O6CEPBATOPUIO. TaM OH MOIY4YHII
CBOM NEPBBIA HAYYHBIA OIBIT, 3aHUMAACh U3YYEHUEM
PaAMOAKTUBHOCTU CHEId, U ONYOJIMKOBAJI IIEPBYIO
HAYYHYIO CTAaThIO. Pa60Ta OTHUMAJIAa MHOI'O BDEMEHU
n ycunui. C yge60i He 3a1aJunoch, 1 Kypyatosa u3s
[TOMUTEXHUYECKOT'O OTYUCIUIMN.

Omn BosBpamaerca B Kpoim 1 tetom 1924 1. 8 Peo-
JOCUU HAYMHAET U3y4aTh CEUMM (KOJEeOaAHUs IIOC-
KOCTH MOPCKOJI ITIOBEPXHOCTH) B 6accerHe YepHoro
1 A30BCKOI'O MOPEH B OPraHU3ALUU 10]] HA3BAHUEM
«I'mppomeTeob0po YepHOTO U A30BCKOTO MOPEM».
[IpeacrasieHue O CerIax MOKHO IIOJIY4YUTb, CJIETKA
HAKJIOHUB HENOJHBIA CTAKAH C BOJAOM U 3aTEM PE3KO
BEPHYB €TI0 B BEPTUKAJIBLHOE IOJOXEHHUE: MOBEPX-
HOCTb BOJBI IPUJET B KOJIEOATEIbHOE ABUXKCHUE, 110~
JbIMAACh Y OJHON CTOPOHBI U OIYCKASACh Y IPOTUBO-
oJIOKHOU. B T'mapomereo6i0po cTeKkanach uHpOp-
Manusg O CENIax ¢ NPUOOPOB-PETUCTPATOPOB, pac-
MTOJIOKEHHBIX Y 3aIIaIHBIX U BOCTOYHBIX MOPCKUX Oe-
peros. B o6sa3anHocTy KypuaToBa BXOJUJI aHAIU3
31O MHMOpMauuu. I[TpakKTUUECKU B OJUHOUYKY €MY
yA4710Ch YCTAHOBUTb OCHOBHBIE 3dKOHOMEPHOCTU
Celmen, JOCTOBEPHO BBIABUTL BAMAHUE JIYHBL DTO
CTAJIO IPEAMETOM JBYX €I'O HAYYHBIX CTATEMN, HA KO-
TOPBIE IIOTOM JIOJT'O CCBUIAIACDH CIIEIUATUCTBL

B HOs0pe 1924 1. 1O NpUTIAMEHUIO YCATOIO OH
nepeesxaer B baky M IMOCTyNmaeT K HEMY Ha Kadeapy
(pusuku B A3epOaANKAHCKUI TOJUTEXHUYECKUN UH-
ctuTyT. CTaB ACCUCTEHTOM Ka(EAPHl, OH 3AHUMAETCA
BOIIPOCAMU IIPOXOXKIECHUS JIEKTPUUYECKOIO TOKA Ye-
pe3 TBEPABIE TUAIEKTPUKU.

KA.®.Uopde — B JleHnHrpaackuin ®usrex!

Becnont 1925 r. A ®.Modde npurnamaer Kypuarosa
Ha pa6ory B JleHuHrpajgckui gusrex. Abpam deno-
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C.H.Ycatbiin

posuu Torga cobupan B JIOTU TanaHTIUBYIO Hayd-
HYIO MOJIOJIEKb CO BCel cTpanbl. O Kypyarose emy
pacckazan Kupuan CHHEIbHUKOB, Apyr Kypuarosa,
KOTOPBIF yUYMJICS C HUM B KPBIMCKOM YHUBEPCHUTETE,
4 IOTOM Tarxxe paboran Ha Kadgeape Ycaroro (Cune-
JBHUKOB IIOJIyYWII TAKOE XK€ npurnamenue or lopope
HA IOoAroAa panuie). Uropp Bacunbesny npuHuMaeT
NPEATOKEHUE.

JlenuHrpaackuil Gpusrex, ObIBIINUHI B TE€ I'OJbI LICH-
TpoM ¢usuku B CCCP, mo cyru coCTOAN U3 JIBYX MH-
cruryToB [1]. OfMH U3 HUX — OPraHU3O0BAHHBIN
B 1918 r. TocygapcTBeHHBIN (DU3UKO-TEXHUYECKUN
pentrenonorudeckuit UHCTUTYT (F'OTPU) — Haxo-
JUIICS B BeJeHnU HapkoMaTa npocBemeHus. OTo ObLI
Kak 6Bl aKajieMudeckui Ou3rex, HalleJEHHBIN Ha T1e-
pefoByI0 (DU3NUECKYIO HAYKY Hadana XX B. Jpyrad
4aCTh — CO3JaHHad B 1925 1. no nununuaruse Hopde
JleHUHrpaackas (PU3UKO-TEXHUUECKA 1a60paTOpUs
(JI®TJI) — NOAUMHANACH HEMOCPEACTBEHHO BrIcIIe-
My COBETY HAPOAHOTO X0341cTBa (BCHX). Ona npen-
HA3HA4YAIACh I UCCIEJOBAHUIN NPUKIAZHON Ha-
NPABJIEHHOCTU U TECHO B3AUMOJAENCTBOBAIA C IPO-
MBIIUIEHHOCTBIO. 1925 roj — Havano O6bICTPOro IPO-
asrkenua CCCP mo myTtu uHAyCTpUanusanuu. Tpe-
6OBAJIOCh TEXHUYECKU NEPEBOOPYNKUTH MPEAIPU-
THUA, 3dMEHUTD YCIEBIINE YCTAPETD JOPEBOIIOIIMOH-
HBIE 3apYOEKHBIE TEXHOJOIMUA HA HOBBIE — OTEYECT-
BEHHBIE, 4 U1l 3TOI'O YCUJIUTD CBA3b HAYKU C IIPOMBI-
MIJIEHHBIM NPOU3BOJACTBOM. JIOTII 6BICTPO pa3BUBA-
JACh U paCIIUPsNIach, BocTpe6oBaHHAS NPUKIAJHAL
TEMATHUKA MO3BOJIANIA MOJNYYaTh CPEACTBA HA MPUO6-
peTeHne HOBOTO OOOPYJOBAHUA U YBEJIUYEHHUE IITA-
TOB. Modde Bozraasasan opaHospeMeHHO ['OTPU
u JIOTII, 4TO MO3BOJAIO ONTUMAJIBHEIM 00pPaA30OM
Pa3BUBATh KAK dKAJEMUYECKUE, TAK U IPUKIAJHBIC
HanpasaeHusd. B 1927 r. JJOTJI npespatuiach B locy-
JAPCTBEHHYIO (PU3UKO-TEXHUYECKYIO J1a6OPATOPHUIO,
aB 1930 1. — B IoCymapCcTBEHHBIN (PU3UKO-TEXHUYEC-

A.®.Nodde

K.O.CuHenbHuKoB

KUU HHCTUTYT, KOTOPHI B 1931 I. 06beJUHUICA
¢ I'®OTPHU, o6paszosas JIECHUHIPAJCKUI (PUBUKO-TEX-
Huuecku uHctutyT (JIOTH).

NmenHo B JIOTII B 1a60paTOPUIO, PYKOBOJUMYIO
Hopde, n 6611 npuHAT KypuaToB B KA4ECTBE CBEPX-
MITATHOTO HAYYHOT'O COTPYJHHUKA. ATANTAIIUIO K HO-
BOMY MECTY PabOThl OOJEr4aso TO, 4YTO MOHAYATY OH
HECUJIBHO OTKJIOHAICSA OT TOTO HANPABIEHHUS, IO KO-
TOPOMY paboTan y YcaToro: BeJa UCCIESOBAHU JUI-
JIEKTPHUKOB, 3NEKTPUUECKOIO NPOHOs, BEICOKOBOJBT-
HOM 3JIEKTPOUBOJIALUHN.

Bce 3TO BXOAMIO U B KPYI' HAYUYHBIX MHTEPECOB
camoro HModde B Te roasl. TemMu ke BONPOCAMU
y Modde 3anumancsa u CUHEIbHUKOB. B coaBTOopCTBE
¢ HUM KypuaToB BBIITOJHHUI CBOIO NEPBYIO paboTy
B JIOTH, NOCBAMEHHYIO TPOXOXK/JCHNUIO ME/JIEHHBIX
3JEKTPOHOB YEPE3 TOHKUE METAUIMYECKUE (DOJIBIH.
YyTrp mosxe B ux rpymnmy Bauiacs Ilasen IlaBmoBuy
Kobexko, noToMm apyrue.

Jpyx6y Mmosnozbix eT Kypuatos u Kob6exko npoHe-
CyT 4epes3 BCIO KMU3Hb. IToxg HOBBIH 1954 1. Kobeko
npuejeT B roctu K KypuaroBy B Mocksy. EMy Hazo
006534TENBHO BCTPETUTBCA CO CTAPBIM JJPYIOM U 00-
CYAUTb OYEHBb BAXKHBIE Jlena. Ho KypuaToBa BHI3BIBA-
I0T HA HOBOTOJIHIOIO BCTpeuy B Kpemib. Tak U HE BBI-
IrOBOPUBMIMCH nepen aApyrom, ITasen I[1aBroBud BO3-
Bpamaercsa K cede B JleHuHrpaj. Yepe3 HECKOJIbKO
JTHEI OH YXOJUT U3 KU3HMU...

CemeiHbii Toin «leHepana»

B 1927 1. Uropp Bacuibesnu xenuncsa Ha Mapune
Jmurpuesne CUHEIbHUKOBOM, cectpe Kupuina. OHa
CTala €r0 BEPHOM IOJPYIOM, MIOMOLWHUKOM H4 BCIO
JKM3Hb. B mocnennue rogsl xKu3uu Urops Bacunbesuu
CTAJT TMO3BOJATH CEOE MPOABIATb CEHTUMEHTANb-
HOCTD B aKaIEMUUYECKOM KPYI'y, OCOOEHHO B OTHOIIE-
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Wropb Bacunbesuy n MapuHa imutpuesHa.

HHUAX C TEMH, KTO OBLIN «MAJbUYUIIKAMU» 110 CPABHE-
HHUIO C HUM. IlepexuBa, Mo-BUJUMOMY, YTO CBOUX
nereit ¢ MapuHOU IMUTPUEBHON y HUX HE OBLIO [2].

Mapuna JMUTpHUEBHA [JEJIUKOM U IIOJTHOCTBIO I10-
cBATUIA ce6s MyKy U ero pabore. B ee BeieHUU Obl-
JIU CEMEHUHBIN OBIT U BCE 3200THl IO JIOMAIIHEMY XO-
34AMCTBY. Ecaim 10Ma BO3HMKAJI BAPYT IPUIO3THUB-
MUHACA TOCTb, «3AMBIKaJId» €r0 Ha CeOS, MO3BOJAA
Hropio BacunbeBU4y HE3AMETHO YEJUHATHCS JJIs 34-
HATUHM Haykon. Ynenom cembu KypyaroBa U €ro
6onpmuM JpyromMm Obul €ro 6par Bopuc, KOTOpPBHIi
BCETAA OBLI TAE-TO PAAOM, paboTad MOCIEJOBATENb-
HO B dusrexe, JJaboparopuu Ne2, JINITAHe, UHCTH-
TyT€ ATOMHOM 9HEPTUH.

Vyach B ruMHa3uu, KypuaToB UTpa Ha CTPYHHBIX
MHCTPYMEHTAX B MIKOJBHOM oOpkecTpe. JII060Bb

bopuc Bacunbesny Kypuatos.

K KJIACCUYECKOW MY3BIKE OH COXPAHMJI HA BCIO JKU3Hb.
3 despans 1960 r. BMecTe ¢ MapuHOM IMUTPHUEBHOI
6b1T B MOCKOBCKOI (PUIAPMOHUH, I7I€ AaBaliu «Pek-
BreM» Monapra. Bo3ppamancsa B IpUIOSHATOM HACT-
pO€HMH, CTPOUII ITaHbI Ha OyAymee. JKUTb eMy OCTa-
BaJ0Ch 4 THA...

OT unccaefoBaHUA U3ONALUN U JUINEKTPUKOB
Hrops Bacunabesnuu nepexojuT K HOBOH OONACTH —
CETHETOIJIEKTPUYECTBY. Y HErO YK€ JOCTATOUYHO
6osbIIasg IPyNIa COTPYAHUKOB, 34TEM J1aOOPATOPHS.
32 HECKOJBKO JIET BBIIOJHEH OOIIMPHBIN LUKI pa-
60t1. UToru ero Kypuaros noaBoguT B KHUre «Cerue-
TO3JEKTPUKU», BBIIYIICHHOU B 1933 1., — nepBou
B MMPE MOHOTpaUM HA 3Ty TeMy. IMEHHO MUOHEP-
CKHME HUCCIENOBAHUA CETHETOIIEKTPUKOB COCTABUIN
KypuaroBy umsa B Hayke. CIeYIOMMIA 3aMCTHBIA mar
BIIEPEJ B JAHHOI 001aCTH OB CJIC/IAH Y HAC B CTPA-
ne b.M.Byniom B ®U3UYECKOM HMHCTUTYTE AKAJIEMUU
HAVK yKE€ B IOCJIEBOCHHBIC roAbl. 3atem, B 60—70-¢
rOJIbl IPOIUIOTO BEKA, JAJIbHENIIEE U3YUYEHUE CETHE-
TO3JIEKTPUYECTBA OYJET CBA3aAHO ¢ uMeHeM ['A.CMo-
JIEHCKOTO, paboTaBmero B MHCTUTYTE MOAYIPOBOJ-
HHUKOB AK4IEMMH HAYK, 4 TIOCJIE€ €TI0 NMPUCOEAUHEHUA
B 1972 1. x ®TU — B mociegHEM.

BaxkHBIN U1 TOHMMaHUA CyabObl Kypuatosa Te-
3uc: Mropp BacuibeBnd ObUI YETOBEKOM IPOEKTA,
KOTOPBIN peaIn30BbIBANL. OTAABAICA EMY LIEIUKOM,
6€3 ocTaTka. B m060M yBiekieM ero jgene Kypuatos
BCEIZld 3aXBATBIBA MHUIIMATHUBY, CTAHOBUJICA JIHJIE-
POM U PYKOBOJUJI. DTO BUAENHU OKPYKABIIUE ETO JIPY-
3pA W KoJuteru no Pusrexy, KOTOPbIE JaId €My IIyT-
JIUBOE npossule — fenepain.

K dhu3uke atomHoro aapa

[Touemy xe Bce-Taku Urops BacunbeBuu 6pocui yc-
IIEMIHO «I1AX4Th» CO CBOCI KOMAHJOM I10JIE€ CETHETOI-
JIEKTPUYECTBA M HAYI 3aHUMATLCA SAAEPHON (PU3U-
Kou? [TOTOM OH HANHUIIET, YTO B HAIIPABJIEHUU CETHE-
TOJEKTPUUECTBA MOKHO ObLIO 6B PA6OTATH EIIE J1O-
BOJIBHO JIOJITO, HO OHO OBUIO HE HACTOJIBKO 3HAYUMO
U 3HAYUTEJIBHO, YTOOBI YBJIE€YDb €0 LIETUKOM M Ha-
Bceraa. M Bce :Ke HyXEH ObUI KAKOU-TO TOITYOK, UM-
nyasc! Tako¥ UMIYIbC, KAK OKA3bIBAETCS, NEHCTBU-
TEJIBHO OBLIL.

ITepenecemca B 1932 roa. B mupe npoucxopur
yepesa SMOXAJBHBIX OTKPBITUHA B O6JACTH AJ€PHOU
(pU3UKM, B TOM YUCJIE€ OTKPBITUE HEUTPOHA, IIO3UTPO-
Ha 1 UCKYCCTBEHHOH pa/IMOAKTUBHOCTHU. [To nHUITNA-
tuBe JIOTH npuHUMAETCS PEHIEHUE O MPOBEJCHUU
B Jlenunrpaje B 1933 r. I Bcecoo3Hoi KoH(pepeHuu
10 U3YYEHHUIO ATOMHOI'O 4Pa C y4adCTUEM BEAYIIUX
3apyOEKHBIX YUEHBIX (IIPEACERATEND OPIKOMUTETA —
AdHodde). 14 nexabpa 1932 1. Abpam Pegoposud
MUIIET B JUPEKIIUIO YKPAUHCKOTO (PU3UKO-TEXHUYE-
CKOT'O MHCTHUTYTA O MOATOTOBKE 3TON KOH(pEPEHIUH,
YKa3bIBAsl TEMBl QUCKYCCUN U NPEANOTATAEMBIX JJO-
KJIAJA4MKOB [3, 1oK.3]. Cpean HUX Mbl HaxoguMm Kyp-
4aTOB4, KOTOPBHIX B KoMIaHUU ¢ KokpodToMm, Cune-
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JIbHUKOBBIM, JIEUNyHCKUM U KOPCYHCKUM 3HAYUTCA
B TEME TOJI HOMEPOM OJJUH — «MeTO/Ibl UCKYCCTBEH-
HOI'O PACHIECIICHUS.

OByMst THSIMU TO3KeE, 16 1eKa6ps, U3AACTCA IPU-
ka3 o JIOTU o co3gaHuu A1epHOU TPYIIILL

Ipuxka3 JOTHU
0 CO3JaHHU ANEPHOH I'DYIIIBI
or 16 mexabpsa 1932 r.

J1. /Ina ocyuwsecmenenusn pabom no A0py, 461410~
UWUXCA 8MOPOLL UeHmPAnvHoil NPoOREeMOL™ HaYUHO-
uccnedogamensckux pabom 6 JIPTH, obpazosams
ocobyto 2pynny no aopy** e cocmase: axad. A.P.Hogp-
pe — navanronux 2pynnet, Kypuamoe U.B. — 3am. na-
yanenuxa ezpynnol, Epemees MA., Cxobenvyvin /.B.,
bozoaesuu I1.A., bookosckuti C.A., IIycmogoiimenxo
HIL, Cenunos HIIL, Bpornwmertin M.II., Hearnenxo J./.

§2. I'amosa I''A. u Moicogcroz20 JI.B. uucaums KoH-
CYALMAHMAMU 2DYNTTbL.

3. IIpuoasas ocobo eaxcroe 3Hauenue paseep-
moleanuio pabom no A0py, evioeaums 6 1933 2. oco-
061l POMO 01 NPeMUPoBanUs pabomHUK0o8 2PYnnb..

§4. Omeemcmeennocms 3a pabomy cemunapa no
A0py 60310Kmcums na Meanenxo 1./].

J5. Bamecmumenio nauanrvnuxa zpynno. Kypua-
moegy U.B.x 1 aneaps 1933 2. npeocmasums nadan pa-
oom 2pynne. Ha 1933 2. u 8bipadomams meponpus-
mus no nPuUeLeUeHU0 HeooX00UMbLX KAOPOs.

§6. 3abpornuposams 3a 2pynnoti KOMHAMGL.

3amecmumens oupexmopa

be3 comHeHus, 062 LUTUPOBAHHBIX BBIIIE JCKA0Pb-
CKUX JOKYMEHTA B3auMOCBA3aHb: HModde BOCIIO/b-
30BaJICA KOH(EPEHLIUEN, YTOOB PE3KO PACHIUPUTD
nposoaumsie B JIOTU uccnenosa-
HHUA IO AAPY U NOAHATb UX ypO-
BeHb. CBOUM 3AMECTUTEJIEM U pe-
AIbHBIM «MOTOPOM» KOMAH/Ibl OH
nenaer Kypuarosa, YoM OpraHu3sa-
TOPCKUE U HAYYHBIE CTIOCOOHOCTU
BBICOKO ILIEHWJI, HECMOTPS HA TO
41O Urops BacnnbeBud AnepHbIMA
HCCIIELOBAHUAM PaHEE TITyOOKO HE
sannmancd. (Ilepsag naydnas cra-
Tbs Kypuarosa, KoTopas Oblaa Mo-
CBAINEHA PAJAMOAKTUBHOCTU CHETA,
HE B CYET: CEMYAC peyb nuId O Ce-
pbe3HoM peiBke JIOTU B nepeno-
BYIO (PM3UKY ATOMHOrO sapa.) Ha
CeMHUHApE TPYHIBl 32 KOPOTKOE
BpeMs OBIIN CIENTaHbBl 0630PbI BAXK-
HENIMNUX 3apyOEKHBIX JOCTUXKE-
HUI B 001aCTH (DUBUKU A1pa. [leno

M.MN.BpoHwTenH

* [Tocse (PU3MKH TBEPIOTO Ted.
** Panee B JIOTU Ha UCCIIEIOBAHMSIX B O6IA-
CTH siJIePHON (PUBUKU GbUIM COCPEOTOYUE-

OBIJIO MOCTABJIEHO CTONb CEPLE3HO, YTO HE OCTAETCA
COMHEHHUH B JlanpHeM npuiene Abpama degoposnuya
Ha OpICTpOE U MacmTabHoe passurtue B JIPTU uccie-
JJOBAHUIT B OONACTU AJEPHON (PUBUKUA U OTHOCUTEIIb-
HO NIPEATIONATAEMOTO UM JIUAEPA 3TOTO HANPABIEHUA
1O YACTU IKCHEPUMEHTAIbHBIX UCCIEJOBAHUIL.

B 1933 r. JIOTU HA BBICOKOM YPOBHE IIPOBOJAUT
npuypoueHnyio K 15-neruio Mucruryra Kondepen-
UUIO 1O (PU3MKE ATOMHOIO AApa, IpefcesaTeaeM
oprkomMureTra KOoTopou Obul Kypuaros. Ilapxu xy-
noxHUKa HAA MaMOHTOBA 3aIIE€YATIIENHN PAJ] €€ YIACT-
HUKOB: Martseit Ilerposuu Bponmreiin (penpeccu-
POBAHHBINA U Tparuuecku norubmun 8 1938 r.), [Nonp
Jupak, Uropp Bacunbesuu KypuaTos, AneKkcaHap
Wnbnu Jlernynckuit, Ppegepuk Koauo-Kiopu, Ad-
pam @egoposuu Hodpdpe, Ppancya [leppen u PpanHko
Paserru. Kypuaros na KondepeHuuum He BBICTYIAI,
IIOACHUB: «f eme TOJbKO pasroHAmch. He xouercsa
MEJIBYUTD> [1]. 3aMETUM, UTO HA IIOCTY NPEACELATESL
OPI'KOMHUTETA OH MPAKTUYECKU U HE UMEJI BPEMEHU
JUI IOATOTOBKU CEPbE3HOTO BBICTYIIEHUS.

Yyrb panee, 1 mag 1933 r, Kypuatos HasHavaeTcs
HA4JIbHUKOM OTAena spepHoit ¢pusuku B JIOTU. Vc-
MEXU MOJIOJIOTO OTJENA OBIIN CTOJb BHYITUTEIbHBIMH,
4yTO YK€ B cneayomem, 1934 1., Modde Haszoser B ro-
JJOBOM OTUETE ANEPHYIO TEMATUKY 7ePEbiM HATIPABIIE-
HUEM B MHCTUTYTE, 4 QUBUKY TBEPAOTO Teld — 670-
pbim. B oTene ObIIM BHIIOJHEHB! BAKHBIE UCCIEN0BA-
HUSA ALEPHBIX PEAKLUUI C IPOTOHAMU M HEUTPOHAMU
(1933-1938) u sipepHoit uzomepun (1935-1940).

Tax Begombiit Modde JTPTU oxasanca Ha TpebHE
BOJIHBL AIEPHOU (PU3UKHU, KOTOPAS MOHECIA MHOTUX
€ro BBIAAIOMUXCA YYEHBIX K BEPIMIMHAM HAYYHBIX yC-
MEXOB U CTABHL.

(2

MNAM. Oupak

HBI CYIIECTBEHHO MeHbIMe cuibl: J1.B.CKo- ®2Konuo Adlogde Gliegpert P:Faserm
GenblIbIH - (KocMudeckue sydn), [ATamos

u L. PpeHkess (Teopust). Wapxu xypoxHuka H.A.MamoHTOBa.
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Kak I®TU okasanca B Akapemumn Hayk CCCP

Ha mapToBckoit ceccun Akagemuu Hayk CCCP 1936 .
COCTOSITIOCh PACCMOTPEHUE PEZYIBTATOB JIEATETbHO-
ctu JIOTU Ha OCHOBE OOMIMPHOTO JJOKIAAA, C KOTO-
PBIM BBICTYNMJI JUPEKTOP MHCTUTYTA aKaJAEMHUK
A O Nodde*. HoknaJ, NTOMUMO HAYUYHBIX PA3[EJIOB,
COJIepKaT TAKKE MPUMEPHI TEXHUUYECKUX MPHUTOXKE-
HUIl U NPOU3BOJCTBECHHBIX NPUMEHECHUN DPE3Y/bTa-
TOB MCCIELOBAHUN. Pe3I0MUDPYsd HAYYHBIA pasjen,
Hopde ckazan [4]: <1 He npeyBenuvyy 3HAYEHUE Pa-
601 ®TH, ecnu CKaxXy, 4TO BBIXO/l B IIEPBOC JKE JECA-
TUJIETHE (COBETCKOM BaacTU. — A.3.) COBETCKOU (pu-
3UKH HA OJTHO U3 IEPEJOBBIX MECT 005A3aH, B OCHOB-
HOM, pa6oTam OTU».

Juckyccus 1o AoKIajgy cojgepxkana 21 BeICTyILIE-
HHUE U MPOAOJIKANACH B4 JHSA, COIPOBOXAAACH UHO-
I/1a HEJULENPUATHBIMUA 3AMEUAHUAMU U OLIEHKAMHU.
B 1jes10M KpUTHKA CBOAMIACH K HEKOTOPBHIM OMUO60Y-
HBIM, IO MHEHHIO BBICTYIAIOMMUX, PE3YABTATAM HC-
CIEOBAHUN U K OOIIEMY TE3UCY «OTOPBAHHOCTU OT
JKU3HW» TAKOT'O HANPABIECHUA, KaK AepHaAd (PUIUKA.
[TocneHUHU CTAaHET 6O0JIEE MOHATHBIM, €CIU YYECTh,
yto JIOTHU Torpa Haxoauiacsa B BejeHun Hapkomara
TAXKEIOI0 MAIIMHOCTPOEHUA WU OT HETO OXKWUJAIHU
NIPEUMYIIECTBEHHO MPUKIAJHBIX PE3YAbTaTOB, BAX-
HBIX JUIS HAPOJHOI'O XO3AUCTBA U OOOPOHOCIOCOD-
HOCTHU CTPAHBL

Paspemenne KOMIU3UU Janee MOULIO, MO-BUAU-
MOMY, ITO HaU6OJIEE€ ONITUMAIBHOMY ITyTH.

beuto pemeno BbiBectu JIOTH u Bce CcO3JaHHOE
UM CEMEUCTBO (PUBUKO-TEXHUYECKUX MHCTUTYTOB**
n3 BeaeHus Hapkomara (B To BpeMs — yxe Hapkoma-
Ta CPEJHETO MAIMUHOCTPOEHUS) U NEPENATD UX B BE-
JeHue AKaJJEeMUHU HAYK: TEX, UTO HAXOAUIUCH HA TEP-
putopun PCOCP, — B AH CCCP, opranusanuii B co-
IO3HBIX PECHYOIUKAX — B PECHyOJMKAHCKUE AKAJe-
MUH. DTO cOObITHE TPpOU3oNUIo B 1939 1. M OKaszano
MIO3UTHUBHOE BINUSIHUE HA PA3BUTUE AJAEPHON PU3UKU
B CCCP, mtaboM KOTOpPOro crana AkajeMus Hayk. Ha-
nbosiee ABHO NPEUMYIECTBA HOBOU OPraHU3ALUU
HCCNENOBAHUI PACKPBUIUCH B XOJI€ PEANU3ALUU CO-
BETCKOTO yPAHOBOI'O (4TOMHOTO) IPOEKTA, KOIJAd
3HAHUS U ONBIT YYEHBIX COCJUHUINCH C BAXKHEUIINM
3aIPOCOM U MOJJEPKKON CO CTOPOHBI TOCYJAPCTBA.

LluknoTpoHbl U ypaH

Crenyomuil BAXHBINA 3TAll B HAYYHON Guorpaduu
Hrops BacunbeBuua CBA3aH C KOHCTPYMPOBAHUEM,
pa3paboTKON M 3aIyCKOM LHUKJIOTPOHOB. IIepBBIM
6bL1a HEOOBIIAS YCTAHOBKA, CO3/1aHHAA B €ro pus-
TEXOBCKOM naboparopuu B 1932-1934 rr. [1]. [To3x-
HEE CYWECTBEHHO 00Jiee KPYIHBIN [UKJIOTPOH ObLI

* C copornagamu seictynuu: O TKomsices (pUsrKka — CEIbCKOMY
X03a1CTBY), M.B.Knpnmyes (ternodpusnka) u LM.Ppank (6nodu-
3UKa) [4].

** [1o oHUM JJAHHBIM — 12, 10 APYrUM — 14 UHCTUTYTOB.

CIIPOEKTUPOBAH U COOPYXKEH B TOCYyAdpCTBEHHOM
paguesom uHcrturyre (I'PHW). Ero gonaro He moruu
3AIYCTUTDb, CKA3BIBAJICA HELOCTATOK OmbITd. K mpo-
6y1emMe cepbe3Ho noakaounncsa Urops Bacunbesuy,
CTaB paboTaTh MO COBMECTUTENLCTBY B PU. B TOM,
YTO B KOHIIE KOHI[OB UUKIOTPOH ['PU Havan QpyHK-
LMOHUPOBATL, 6€3 COMHEHMS, PENIAIONmasd 3aCIyra
Kypuarosa.

3areM HOCIEfOBal IpPOoeKT nukiorpona JOTH,
KOTOPBIN JOJLKEH ObUI CTATh KPYNHENIUM B EBpore
Ha TO BpeMs. Pa60oTh Ha9aauch B 1936 1. [IpOeKTUPO-
BAHUEM U CTPOUTENBCTBOM pyKoBogmau M.B.Kypua-
TOB U A.M.AnuxanoB. O BAXKHOCTH 3TUX pabOT CBUJE-
TEJNbCTBYET TOT (PAKT, YTO TPEXTOMHHUK «ATOMHBIA
npoekr CCCP», uzanubiil B 1998 1. [5], OTKpBIBAETCA
JOKyMeHTOM Nel or 5 mapra 1938 1., B KOTOPOM XO-
JATANCTBOBANIOCh O BBIAEIEHUH 1 MIH py6rnei and
CTPOUTENBCTBA 3TOTO HUKJIOTPOHA KAK 3KCIIEPUMEH-
TAJIbHON 0a3bl AEPHBIX UCCAELOBAHUN. JaHHBIH JJO-
KYMEHT MPE/CTABISAET COO0I MUChMO HA UMS IIpejice-
narensa CHK CCCP B.M.MoJ10TOBA I'PYIIILI COTPYJHU-
k0B JIOTHU, B uncne kotopux A.®.Moppe, U.B.Kypua-
TOB, A.M.Anuxanos, .B.Cko6enbiibiH, JLA.Apriumo-
B4, A.M.Anuxanpan, JL.M.Heménos, J.M.Pycunos
U p. (BCETO 23 MOAIUCH)***,

IIncbMO BO3BIMENO pAcucTBUE: [locTaHOBIEHUE
O BBIJEJICHUU CPEACTB OBLIO BBINYIIECHO 7 UIOHA 1930 1.
dyHpaMeHT HUKIOTPOoHA JIOTU 6BUI TOPXKECTBEHHO
3I0XKEH 22 ceHTAbpsa 1939 1.

HemHoro 06 orHomenusax KypuarTosa ¢ €ro yue-
HUKAMHU H4 IPUMEPE OTKPLITUA CIIOHTAHHOTO JieJie-
Hus aaep ypana. I[Tox pykosojcrsom Mropsa Bacuib-
epuya ero acnupanTel LH.®népos u KAlleTpxak
B 1939 1. CTAaBUIM OWBITH IO UCCIEJOBAHUIO PA3-
MHOJKEHUSA HEUTPOHOB IIPU PA3HBIX KOMIIO3ULIUAX
ypana u 3amepnurend. Monojgexu Kypuatos pose-
pus pa3paboTKy BBICOKOYYBCTBUTENBHOTO LETEKTO-
pa HEUTPOHOB. KaK-TO HOUBIO, 3AKAHYUBAS U3MEPE-
HUS, OHU yOPaIMd BHENIHUIN HCTOYHUK U HPUILIN
B CMATEHUE: JETEKTOP BCE PABHO UX PETUCTPUPOBAL!
[Tossonunn Kyp4uaToBy U NPOJOJIKATU HAOGTIOAATS.
B 2 vaca noun Uropps BacuibeBnd nepe3BoOHNUI B J1a-
60paTOPUIO U NPEJTOXKUI TMOAYMATD, KAK HCKIIO-
YUTb BO3MOKHOE€ BJIIMAHHUE PASUOAKTUBHOU IPA3HU.
B Teuenune HECKOJBKUX MECAIIEB OH 3aCTaABJISIIT Dé-
poBa u Ilerp:kaka MEHATD YCAOBUA OIBITA U MHOI'O-
KP4THO II€PENpOBEPATh pe3ynbrarTbl. HacrTodn Ha
NIPOBEJEHUU KOHTPOJBHBIX ONBITOB HA CTAHIUU
«JuHAMO» MOCKOBCKOI'O MeTpO Ha riayoune 40 M,
YTOOBI UCKIIOYUTH KOCMUYECKUE JIYYU KAK BO3MOX-
HYIO IIPUYMHY JA€NCHUA aaep ypaHa. Jlumb mocie
aToro Kypuatos gan Jo6po HA NYOIUKALUIO, HO Ka-
TETOPUUECKH OTKA3AJICA OBITh COABTOPOM.

**% TlucbMO 1O CyTu Ay6aupyer 6ojee paHHee O6palieHue
ADHobdde or 23 ausapa 1937 1. Ha UM HAPKOMa TSKEION MTPO-
MbiuieHHOCTH K. Oppronukuaze [3, 1ok4] ¢ 060CHOBAHHEM He-
O0OXOAUMOCTH CTPOUTENBCTBA HUKIOTPOHA JIOTH 1 ¢ npocrbamu
0 (PMHAHCUPOBAHUU U BBIIIOJIHEHUU PSIJIA 3dKA30B /I HETO Ha 3a-
Bomax CCCP.
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[Touemy xe Uropp Bacunbepuy
noTpe6OBAN TAKOU THIATEIbHOU
IPOBEPKU U OTYEI'O HE CTAT ABTO-
pom cratbu? OTBET HA NIEPBBIY BO-
IIPOC, BO3MOXKHO, KPOETCA B COO-
CTBEHHOW W, KCTATH, €JUHCTBEH-
HO OIINOKE, JONYIEHHON UM Ca-
MUM IIPH UCCIEJOBAHUAX TOHKO-
CJIOMHOM M30JIAIIMUA B IEPBLIE T'O-
Abl cBOEil pa6oTel B JIOTH,
omubKe, KOTOPYIO MONPABUIL €TO
apyr u kosera mo JIOTHU Amna-
Tonun IlerpoBud ANEKCAHPOB.
YTO KacaeTcsa BTOPOTo BONPOCA,
TO, CKOPEE, 3[€Ch JIEJIO B CIydal-
HOM X4PaKTe€PEe OTKPBLITUSL U OCO-
601 meneTuapbHoCcTu KypuaTosa.
B 1940 r. KypuaToB gBaXJbl pac-
CKa3plBaJ1 00 3aToi padore Diué-
posa u Ilerpxaka B AKageMuU
nayk CCCP, ne ymoMuHas o CBOeH
pOJIN B UCCIEAOBAHUAX...

Eme oguH npuMep NpuHUUNUAIbHOCTA Kypuaro-
Ba U3 €ro 6oee 1no3aHen 6uorpaduu. 1953 rog, ape-
crosan JLIL.Bepusa, KypuaToBy npeanaraor JaTh npo-
TUB HEro noka3zaHus. OH OTKa3bIBAECTCSA, MOTUBUPYS
3TO BAXXHOI POJIbIO, KOTOPYIO TOT CBHII'PAT B PEaIN3a-
Ul ATOMHOTO npoekra: «Ecnu 6nl He Bepus, y HacC
ATOMHOU 60OMOBI HE OBLIO OBl 10 CUX TOP»*.

B HOMepe or 22 uioHs 1941 1. razera «I[Ipaspa» co-
obmuna o 6oapmoM ycnexe ydyeHelx JIOTH, 3a-
BEPIIUBIINX CTPOUTEIBCTBO MOXOXKETO HA MJIAHETA-
puIl 37aHUA IS CAMOT'0O KPYIHOIO B EBpomne IUKIIO-
TPOHA. YK€ ObLIO 3aKYIJIEHO U 4aCThIO U3TOTOBJIECHO
(B OCHOBHOM Ha JIEHMHI'PAJCKUX 3aBOJAX 0O0OPYyJ0-
Banue. [Tyck 6bU1 Ha3HA4YEH HA 1 aHBapa 1942 1.

Havgapmascsa BOMHA KPYTO U3MEHMIIA BCE TVIAHBL.

PasmarHuuuBaHue BOEHHbIX Kopabnei

Kyp4aToB IBITAETCA NOMACTb HA (PPOHT. EMY OTKA3BI-
BalOT. OTIPABUB B 3BAKYAIUIO KE€HY, OH 00paIaercs
K A.ILAJEKCAaH/POBY, PYKOBOAUBIIEMY pabOTaMH IO
Pa3MarHUYMUBAHUIO BOEHHBIX KOPabJIEH, C IPOCHOOI
B3ATb €IO B KOMaHJY (PU3TEXOBIEB, KOTOPASA 3aHUMA-
JaCh 3TUM Ha (HI0TAX BO PPOHTOBEIX YCIOBUIX [6].

[Tpo6yseMa pa3sMarHU4YMBAHUA OKA3471aCh B YMCIE
HAWBAXKHEUIIUX B IME€PBbIE MECAIBI BOWUHBI, KOT/JA
HEMIIBI 320pOCAIN C CAMOJIETOB MATHUTHBIMU MHHA-
MU METKOBOAHBIN OUHCKUI 3a1UB U OyXThl CEBACTO-
[IOJISl, 3aII€peB Hall (PJIOT HA 6a3aX.

MeToiMKa pa3MarHU4YMBaHUsl Kopabieu Oblia
paspaborana naboparopueit Anexcanaposa B JIOTU
B 1936-1939 IT. u, TONyYUB HA3BAHUE <«CHUCTEMA
JOTH» [7], 6p1a IpUHATA HA BOOPY:KEHUE B 1939 T
EI0 JOJKHBI OBIIN OBITH OOOPYJOBAHBI BCE KPYIHBIE

* Yepruros B. MEHEPKMEHT yPAHOBOTO IPOCKTA // CEKPETHBIC M-
tepraisl. 2014, Ne26(412). C.12-13.

3paHue yuknotpoHa OTU.

Kopa6au BM®. OiHAaKO K Ha4aly BOHHBI CUCTEMOU
JOTU ¢ yyacTueM (PU3TEXOBIEB ObUI YKOMIIJIEKTO-
B4H TOJIBKO JHUHKOp «Mapar». ®PIOTCKONU CyKObI
pPa3MarHUYMBAHUA HE OBLIO BOBCE. PYKOBOAUTH pa-
60TaMU IO PAa3MArHUYMBAHUIO HA BCEX (PIOTAX MO-
CTAaBWJIN AJIEKCAH/IPOBA. BblIa CO31aHA KOMAaH/A U3
24 corpyguukos dusrexa. UxX pasgenunn Ha IPYIIbL
10 HECKOJBKO YEJIOBEK, KOTOPBIE IPOBOJAUIHN PabO-
TBI 110 PA3MATrHUUYMBAHUIO HA 623aX (JIOTA B YCIIOBU-
ax ¢ponra [8]. Tak HUropr BacuibeBnd B aBrycre
1941-ro nonan 8 CeBaCTONOID, I'/I€ PYKOBOJWII I'DYII-
ON pPa3MATHUYUBAHUA KOpabieit YepHOMOPCKOTO
(pnora. PaboTE Ha4aTUCh C OOOPYLOBAHUA B OJHOM
n3 OyXT MOJUTOHA I NPOBEPKU Kopabien, mpo-
nepamux pazmarauuusanue. C 30 asrycra no 25 Ok-
TAOps IPYNION OBIIO pazMarHudeHo 6osee 50 Ko-
pabien. AxiMupain Tauiep BCOOMHUHAJ, YTO <O yKa-
3aHUI0 KypuaTroBa OHM 6€3 OMACEHUA BBIXOAUIU
B MOPE U TOJIbKO €MY BBEPSIU CBOIO JKM3Hb» [2]. [I14
K4KJOI'0 PA3MATHUYEHHOI'O KOPAOIA BBITYCKATACh
«MlHCTpYyKIMA 1O 60€BOMY IPUMEHEHHUIO CUCTEMBI
JOTH» u «Ilacnopt pasMarHuuuBaHusgs». OQHON U3
MEPBLIX IPYNIA HaYald IPUMEHATb 6€300MOTOYHBII
METOJ U1 PA3MATHUYUBAHUA MOABOJHBIX JIOJOK.
B Hosi6pe 1941 1. Ha nmaB6asze «Bosra» rpynmna Ob1a
nepebasuposana Ha Kaskas B [loTu g npogomke-
HUs pabOoT IO PA3MATHUYUBAHUIO. DTO IJIABAHUE
MOIJIO OBl 3aKOHUYHUTLCA TPATMYECKU, HE OCHyIaKcs
KallUTaH M1aB6a3bl IPUKA3a UJTU BIOJIb TOOEPEKDA
KpbiMa B pexume pajuocBA3u. B pexume moaHOro
PaAMOMOIYAaHUA OH B34 KYPC Ha IOT, ¥ JIUIIb KOTAA
cTanu BUJHB CUHOIICKHE TOPBI HA TYPEIIKOM IOOe-
pexbe, KpyTO MOBEPHYI Hd BOCTOK B HANPABIECHUU
Kaskasza. [Ipa kopabus, Beimeamue u3 CepacTonosus
OJHOBPEMEHHO C «BOaroi», KOTopele, COIVNIACHO
NPEANUCAHNIO, TOMAN y nobepexbs Kpbima, moj-
JIEPKUBAA CBA3b C 6A301, OBUIM OOHAPYXKEHBI U TO-
TOIUIEHBI HENIPUATENEM.
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MamaTHuk B CeBacTonone 3a pasmarHuynBaHue kopabnei.

Pa6orel B I[ToTH, 0/IHAKO, 6BIJIO HEMHOTO, U B Ca-
MoM KOoHLE 1941 1. KypuaToB OKa3aJCd B Ka3dHCKOM
rpynmne JOTH™

B 1942 r. 3a pazpaborky cucrembl JIOTH 6pu1u yj0-
croenpl CTAIMHCKON mpeMuu | CTenmeHu Iecre-
po ¢usrexosues: AIlLAnexcanapos. M.B.Kypuaros,
b.ATaes, B.M.Tyukesuy, B.P.Perens u I1.I.CTrenaHos.
B ornuune or Anaronus IlerpoBuya U €ro COTPyJHU-
KOB, KOTOPBIC OBUIN MTOTPYKEHBI B 3Ty TeMmy C 1936 .,
Hropp BacunbeBud, €CIU TAK MOXHO BBIPA3UTHCA,
«HapaboTal» HA IPEMHUIO 34 HECKOJIBKO MECALIEB.

B 1976 1. B CeBacTonojie yCTaHOBWIN TAMATHUK
B 4YECTb PA3MATHUYUBAHUA KOpabnaen YepHOMOP-
CKOTO (ps1oTa mOJ PyKOBOACTBOM A.IL.AJIEKCAHADPOBA
n U.B.Kypuarosa. [TaMATHUK ObLI IOCTPOEH HA IEHb-
'l BOEHHBIX MOPAKOB. OH IIPOCT M BBIPA3UTENEH: I10-
CTOSIHHBINI MAI'HUT B BUJE OYKBBI «U», MEXIY I1OJIO-
CaMHU — KOPabJjb, K KOTOPOMY U3 OTIOCOB MOAXOAAT
BOJIHBI — CUJIOBBIE TMHUN**.

V Hac B Jlenunrpajae-Cankr-Ilerepoypre, rjae cuc-
rema JIOTU co3gaBanach U NPUMEHSIIACH JUIA Pa3-
MarHu4uBaHus Kopabuen banruiickoro ¢uora, K co-
JKAJICHUIO, IIOJOOHOI0 NAMATHUKA HET.

3ameuy, 4TO U3 (PU3TEXOBCKOI «KOMAH/IbI» 11O Pa3-
MAarHUYMBAHUIO BBIIIO HECKOJIBKO BBILAIOIUXCS YU€-

* B asrycre 1941 r yactb pa6oraukos JIOTH BO 1/1aBe C €ro AupeK-
TopoMm A.® Modde 6bu1a 3Bakyrnposana B Ka3zanb 1 cTasa UMEHO-
BaTbcst Kazanckoit rpynmon JIOTHU. Ocrasmmecss pa6orars B Jle-
Hunrpajie 103 corpyanuka JIOTU o rnase ¢ [LITKo6eko HasbiBa-
ek Jlenunrpagckum punmanom JIOTH.

** Ha caMOM Jie/ie B3PBIBATE/Ib MATHUTHBIX MHH PEArHPOBA HE HA TO-
PH30HTA/ILHYIO, 4 HA BEPTUKAIbHYIO KOMIIOHEHTY MATHUTHOT'O MOJISL.

HBIX — OPraHU34TOPOB COBETCKON Hayku: U.B.Kypua-
TOB, A.ILAnexcangapos, B.M.TyukeBud. BO3MOXHO,
HMMEHHO paboTa B CYPOBBIX YCJIOBUAX (PPOHTA, B KOTO-
po¥ OmuO6OK ObITh HE MOIJIO, Iajld BCEM UM BAKHOE
U UX OYIyIUX MUCCUI OOOCTPEHHOE UyBCTBO JTHY-
HOM OTBETCTBEHHOCTH 34 BBEPEHHOE [JENO, YMEHHUE
JOOGUBATHCA YCIEXA MMEIOIUMHUCA B PACIOPSKEHUHU
CPEACTBAMH, 3aKaINIA UX KaK OYyJYI[UX BOCHAYAIb-
HUKOB HA (DPOHTAX COBETCKON HAYKHU.

VYnpoyHeHMe TaHKOBOMN GpOHM

Hrax, B fekabpe 1941 r. Kypuaros Bozsparuicsa B Ka-
3aHb U, NPOCTYJUBIIUChL B JOPOrE, CBAJUICA CO
CTPAMHON MHEBMOHHUEN. [BA MeCAlld C TNOMOIIBIO
Mapunbl IMATPUEBHBI OH H0POJICA 34 KU3Hb. OTIyC-
TUI 60poAy, Kak rosopun «go Ilo6easl», HO OKa3a-
J10Ch, 4yTO HaBcerjga. (CKOpO OH CTAHET HAYYHBIM PY-
KOBOJIUTEJIEM COBETCKOI'O aTOMHOTO IPOEKTA, U €r0
cTapoe (PU3TEXOBCKOE NMPO3BUIE [eHepan 3aMEHUT
HOBO€ — BOpPOJA, MOCKOJIbKY T€HEPAIOM OH OBLI VK€
1 T4K — I10 JOJDKHOCTH).

B nauvane 1942 r. ymep HadanbHUK BpoHeBOIT 1a60-
paropuun (Jlaboparopus Ne3 Ka3aHCKOH TI'pyIIIbI
JIOTHW) BJLKynpueHko. DTo 6b11a 60/1bIas TOTEPS I
JIOTHU. JlabopaTtopus Bejla HUCKIIOYUTEIBHO BAXKHBIC
Juis O6GOPOHBL CTPaHBl HCCIeJOBaHUA. Ha 0CBO6O-
JUBHIYIOCA JOJKHOCTE Modde naznauaor Kypuarosa,
KOTOPBIM PYKOBOAUT Jaboparopueit B 1942-1943 rr.
He 6yayun CEUUaNIUCTOM B OOIACTH IPOYHOCTH Ma-
Tepuanos, Urops BacuibeBUY C TOJIOBOH yIIEN B HO-
BYIO /Ul cebs TeMATUKY. B 310 Bpemsa B JlabopaTopuy,
B OTBET HA MOSBJIEHUE Y HEMEIIKO APMUU KYMYJIATHUB-
HBIX CHapAJO0B ((PpayCT-MATPOHOB), YCIENHO 3aHUMA-
JINCh Pa3pabOTKON «3KPAHUPOBAHHOM» TAHKOBOU OpO-
Hu. B mae 1943 r. B Kpacnoit apMun uMesnoch Ba MoJ-
Ka «9KPAaHUPOBAHHBIX» TAHKOB, 32 TIEPEMEIICHUEM KO-
TOPBIX (110 BOCIOMHUHAHUAM 3AMECTUTENS KOMAH/YIO-
MEro 6POHETAHKOBBIMU BOUCKaMM renepana H.M.bu-
pIOKOBA [9]) mpPUCTANIBHO CIEAWI CaM BepXOBHBIU
IJIaBHOKOMaHyomui. Padora Jlaboparopuu Ne3 mo
3KPAHUPOBAHUIO TAHKOBOW OPOHMU JIaKE BBIJBUTANACDH
Ha CTAINHCKYIO IPEMUIO.

YTOOBl MOAYYUTH MOJTHOE NPEJCTABIECHUE OO Or-
poMHOI paborocnocob6HoCcTU KypuaTtosa, ciaeayer
IIPUHATD BO BHUMAHHUE, YTO C OCEHU 1942 1. OH mapai-
JIEJIBHO C PYKOBOACTBOM DBpoHEBOU saboparopueit
(Ha 3TOM TIOCTY OH OCTaHETCH 10 14 aBrycra 1943 1.)
HAUYMHAET BAXKHEHIIEE JIEJI0 CBOEH JKU3HU, CBI3AHHOE
C COBETCKUM aTOMHBIM IIPOEKTOM, KOTOPBIN B TO Bpe-
Msl HAa3bIBAJICA «ypaHOBHIM»> [10].

Bo3BpaueHue K ypaHy

Havajo «ypaHOBOMY IPOEKTY» IOJIOXKUIJIO PaCHO-
psskeHue IOCyZapCTBEHHOIO KOMHUTETA OOOPOHBI
Ne2352-¢pm «O6 opraHusanuu paboT MO ypaHy» OT
28 ceHTa6ps 1942 1., BRIIYIIEHHOE B TSXKEJIBIN s
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CTpaHbI IEPUOJ OUTBBL IO CTanuHIrpazoM. OHO 6bLIO
nHALUUPOBAHO obpameHueM A.®.Mopdpe u C.B.Kad-
Tanosa B 'KO na numa B.M.Mo10TOB4, KOTOPOE ONUPA-
JIOCh HA pe3ynsraTsl NpoBoguMbeix B AH CCCP pa6or
10 YPAHOBOI NIPOGIEME U HA JJAHHBIE PA3BE/IKU™,

B pacnopspkeHuH, B 4aCTHOCTH, 3aIIUCAHO: «O065-
3a1b AH CCCP (akagemuk Modde) BO30O6HOBUTD pa-
GOTBL 110 HUCCIELOBAHUIO OCYLUIECTBUMOCTU HUCIOb-
30BAHUA ATOMHOU 3HEPTUU IPU PACIICIUIEHUU A/1pa
ypana. IIpegcrasurs KO K 1 anpensa 1943 ropa jgo-
KJIaJl C BO3MOXHOCTH CO3/JaHUSI YPAHOBOU OGOMOBI
WIN YPAHOBOTO TONANBA. [IJ1 3TOM 11enn:

1. TIpesupuymy Akagemuu Hayk CCCP:

a) OpraHu3oBaTh NIpU AKAZEMUU HAYK CIIEIUATb-
HYIO 1a60PaTOPHUIO ATOMHOTO SAZPA...

<>

7. O6ecneyurs K 5 OKTA6psA 1942 rofa 1OCTABKY
camosieToM B I. Kazanp u3 r. Jlenunrpaaa npunajie-
skamux @TU AH CCCP 20 kr ypana u 200 Kr anmnapa-
TYPBI 1 PU3UYECKUX UCCIIEJOBAHUI **,

HNodde nopxmouaer Urops BacuibeBuua K BbI-
nosnenuio pacnopsxenus 'KO no ypany. OceHblo
1942 1. Kypuaros rorosutr maga I'KO ananuTuyeckue
3AIUCKHU, ONMMPAIOMNECA HA JAHHBIE PA3BEJKH, KOTO-
PBIMH €TO HAYMHAIOT CHA0KATb BO BPEMA KOMAH/JUPO-
BOK B MocCkBy. beccriopHo, paspejgaHHbIE UTPATUA
OYE€Hb BAXKHYIO POJIb, HO pa306paThCs B HUX JIAXKE CIIe-
LUIUCTY 11O AAEPHOU (pU3UKE O6BUIO HEMPOCTO. A U3
HECKONbKUX YENOBEK, CIOCOOHBIX MOHATH, HE BCE
nMenn Obl CMEJNOCTh HAIIUCATD IPAMO M YECTHO, 3Ha,
KTO BCE€ 3TO OyfeT 4YnuTaTh. KypuyaTOB CMOT C yCIIEXOM
CHENIATh U TO U JJPYTOE.

Ero 3amucKyd IOMOINIM H4d CAMOM <«BEPXY» OCO-
3HATb, YTO HAJO CEPbE3HO PA3BOPAYUBATDL B CTPAHE
paboTel Mo atoMHOU 60M6O€. TpeboBanCcas HAYUHBIN
pykoBoaurenb pabor. O6parunucsh Kk Mopde. OH oT-
Ka3aJca U pekoMennosan Kypuarosa. Pacnopsxkenu-
eM KO Ne2872-cc or 11 dpespans 1943 r. Ha nocnen-
HETO OBbUIO BO3JIOXKEHO HAYYHOE PYKOBOACTBO pabo-
TAMHU I10 YPAHY, 4 TAKXKE [TOJIOTOBKA K 5 niond 1943 1.
poxnazaa B 'KO 0 BO3MOXHOCTH CO3JaHUS YPAHOBOM
60MOBI WJIM YPAHOBOTO TOILJINBA.

PoxpeHune «Kyp4yatHuka»

Pacnopszxkenuem Nel22 ot 10 mapra 19431 no AH
CCCP 3a noanuceio sune-npesngenta AH CCCP axka-
nemuka AAbaiikosa W.B.Kypuaros HagHauaerTcs™**
HavyanbHUKOM JlaGoparopuu Ne2. Cama xe 1a60paTo-

* J1o 31010 GbUIH OGPAIICHUS O BO3MOKHOCTU CO3/IAHUS SIECPHON
60M6bI, B TOM yncie Ha umsa U.B.CranmHa, co croponst IH.®népo-
Ba, HH.Cemenosa, A.®.Modde. B CHIA Hayano MaHX3ITTEHCKOMY
IIPOEKTY OBUIO MOJIOKEHO OOPANEHUEM AMEPHUKAHCKUX YUEHBIX HA
nms npesuyienTa T,/ Py3sensra.

** MimMenach B BUJy HAUOOJIEE TIEHHAS YACTh OOOPYIOBAHUS I
nuknorpona JIOTH.

** B 10 Bpemst KypuatoB PyKOBOZMI BPOHEBOI saGoparopueit
B Kazanckori rpynne na6oparopuii GTH.

pusa cosgaerca B anpene 1943 1. IpyruM pacnopsike-
HueM 110 AH CCCP. 30 urong 1943 1. Kypuatos Hanpas-
JISIET NOKI/IHYIO 3aIUCKYy MOJIOTOBY O paboTe HOBOTO
KOJIJIEKTUBA 34 lepBO¢ nosayrogue 1943 r. B neil Brep-
BbIE OTMEYEHA PEAJIBHOCTDb IUIAHOB CO3[AHUA ATOM-
HOI 60MOBI — «yPAHOBBIN IIPOEKT» IOCTENIEHHO IIepe-
XOJIMJI B «ATOMHBIIT».

[IpumedarenbHo, uTo npukas Hodde Ne86 no Ka-
3aHckon rpynne JIOTH o6 opranuzanuu Jlabopa-
TOpUU Ne2 GBI BHIYIIEH C OOJBIMION 3a[E€PXKKON —
14 aBrycra 1943 r. [IpuBegeM €ro TEKCT LETUKOM:

1. Opeanusosams 1ab60pamopuro 6 credyuem co-
cmase: 1.Kypuamos H.B., 2.Anuxanos AH., 3.Kopn-
penvo M.O., 4. Heménos JLM., 5.1na3ynoe 114, 6. Huiu-
mun CA., 7. Ulenxun I'A., 8. @répos I'H., 9. Cnusax I1E.,
10.Ko3ooaes M.C., 11./]xcenenos BII.

2. B oanvnetiuem nabopamopuro umenosams
Jlabopamopusn Ne2».

3. 3aseodyrouum Jabopamopuu Ne2 HAZHAUUMD
npogeccopa U.B.Kypuamosa.

4. Becb cocmas cuumams nepeseoenmuim 6 Mock-
8) Had NOCIMOAHMYI0 Padom).

5. IIpogeccopa H.B.Kypuamosa 0c60600ums om
3aseoosanus Jlabopamopueti Ne3.

6. 3asedyruyum 1abopamopuets Ha3Hauumy npo-
¢eccopa D.D.Bummana.

7. 3a nposaenennyro UHUyUamusy u UcCKAoUlL -
MmensHo 000p0OCOBECHOe OMHOUCHUE NPU BbLILOSIHE-
nuu 3adanus Jlabopamopuu Ne2 npemuposamo
cmapuiezo Hayuno2o compyonura JI.M.Heménosa
u 2naeno2o unicenepa IAInazynoea no 1000 pyo6-
J1eti Kancoo20*,

Hupexmop JIPTH
axaoemur A.PHogpgpe

32 4TO K€ OblIA BBHIIIJIAYEHA TAKAsE OTPOMHAS 110
TeM BpeMeHaM npemuda? O6parumca K 61arojapcr-
BEHHOMY ITMCbMY, aJPECOBAHHOMY pabOTHUKaAM Jle-
HUHTPaJCcKoro ¢punuana JIOTU:

COTPY/ITHUKAM JIEHHHIT PA/ICKOI'O
QU3HKO-TEXHHUYECKOI'O HHCTHTYTA
Hopoeue mosapuuyu!

Konnexmue Jlabopamopuu amommnozo a0pa npu-
Hocum eéam, pabomuuxam Pusuro-Texrnunecxozo Hu-
cmumyma, no ceii oens pabomarowjum 6 Jlenunzpaoe,
€B010 271Y60KY10 ONA200APHOCING U NPUSHATNEbHOCTD.

Tonvko 6aazodaps eauietl camoomeepiuceHHoll pa-
b6ome 8 mpyoHeuuux Ycaro8uax 610Kaovl 8am y0aniocs
Hapaoy ¢ mexyweli pabomoti coxpanums u coepeus
Hucmumym u e2o obopyoosanue. B uacmmocmi, 6am
MbL 00A3AHLL MeM, WMo yenneliuiee 060pyoosanie
A0epHotl nabopamopuu, co3oarHoe u npuodpemer-
Hoe 200amu YROPHOL pabomol KOJILEKMUBA AOEPHbLX
aabopamopuil, OKa3aniocs 6 COXPAHHOCIMU U MOINCEMm
6 HYICHBLL MOMEHIN ObLING UCNONB308AHO.

* 3a1aHKE [IO/IPA3yMEBAJIO JIOCTABKY B MOCKBY O60DY/IOBAHHS Jic-
HUHI'PA/ICKOT'O IUKJIOTPOHA JIOTH.
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He ozpanuuu6ancs 3mum, 6b. OKA3aIL HAM Celi-
YAC 02POMHYIO NOMOULL NPU U320MOBACHUU U OM-
npasxe 060pyY008aHUA, 8ECOMA HEOOXOOUMO20 0JiA
Hauteli pabomul.

Bce amu (paxmol 8bLxX004M 0ANeKO 3d npeodesv. 00-
UWeNnPUHAMBIX NOHAMULL 0PYICObL U MOBAPULLeCMEA.

Mot 2ny60K0 MPOHYMbL 8AUUM OMHOULCHUCH
K HaM U XOMUM 8eDUMb, YINO HAULA COBMECMHAA Pa-
boma euje 6nepeou u UmMo Mbi CMONCCM, XOMA Obl
8 HeOONbLULOTL CTNeNneHL, OMNAAMUING 6aM 1NeM Jice.

[ToguepKHEM, 4YTO HUTUPOBAHHOE MUCHMO Kypua-
TOB U €ro 19 COTPYJHUKOB NOAIUCHIBAIOT HE OT UMeE-
Hu JlaGoparopuu Ne2) a OT yXKe€ HECYILIECTBYIOLCH
JJabopatopuu atroMHoro sfjapa JI®TH, BxoausuieHn
B CTPYKTYpy A0BO€HHOrO JIOTH, mog4epKuBas 3TUM
axT npeeMcTBEHHOCTH. JlocTaBiaeHHoe U3 JIeHHUH-
rpaja obopyjgosanue qukjaoTpona JOTU no3sonuino
Kypuartosy 3anycTuTh HUKIOTPOH JIabopaTopuun Ne2
B CXKAaThIE CPOKU — yXe B 1944 1.

OrMe4yeHHAs BBIIIE IIOJAYIOLOBASA 3AJEPKKA C U3-
JanueM npukasza Hopope no JIOTHU ot 14 asrycra
1943 r. no cpaBHEHMUIO C pacnopsekeHueM Ilpesuany-
ma AH CCCP cTaner NOHATHOI, €CIU YY€CTD, 4TO JIa-
6oparopusa Ne2 B 1943 1. eme He 6bUtd (PUHAHCOBO
Hezapucumon or JIOTH, T.e. Mo CyTu CymecTBOBaIA
Ha [IpABAX €€ MOCKOBCKOTO (puimana. He Toponach
C u3laHueM npukasa, lopope nogcrpaxossiBan Kyp-
YaTOBA CBOEN MOJAEPKKON IO (PUHAHCOBBIM U HAy4-
HO-OPraHU3AMOHHBIM BOIIPOCAM.

JInmb B gekabpe 1943 1. pacnopsaxKeHueM 1o Aka-
aemuu Hayk Jlaboparopua Ne2 monyduna (pUHAHCO-
BO-XO34NUCTBEHHYIO CAMOCTOATENbHOCTb. M TONBKO
27 auBapsa 1944 r. Uropp BacunbeBuY OBIT CHAT C Ji€-
HEXKHOT'O JOBOJBCTBUSA U UCKIIOUEH M3 mraTa JIOTH.

0O630p 6€3 mManoro 19-netHero Qpu3TEXOBCKOTO
3Talla KU3HU U Hay4dHOro TBOpuecTsa M.B.Kypuaro-
B4 34BEPIIUM CIIPABKOM O JOJ/DKHOCTAX, KOTOPBIE OH
3anuMan B JOTU B 1925-1943 rr. [1]. Bpocatorcs
B IV1d3a [IB€ KAPbEPHBIC JIECTHULIBL: «TBEPLOTEIbHASL>
U «AlepHAsg>, IEPEXO] MEXIY KOTOPBIMU COIPOBOXK-
Aancst OPMATBHBIM TOHIKEHUEM B JO/KHOCTH 16 sie-

Aonxuoctu, sauumaemsbie U.B.Kypuaroesim B JIOTU

Kabps 1932 1., korpa Urops Bacunsesuy KypuaTos cjie-
JIJI KPYTOH MOBOPOT OT (PU3UKU TBEPAOTO Tena K Pu-
3UKE 4TOMHOTO A7pa. 3aHUMdeMas JOJIKHOCTL JJId
KypuatoBa 6bl1a HE CAMOLIENBIO, 4, CKOPEE, CPEACTBOM
IJI PEANTN3AIUN HECPABHEHHO 60JI€€ BAKHOTO B JKU3-
HU: BBIOPDAHHOIM HAY4YHOHN TEMATHUKH, PEAIUZYEMOTO
npoekra. Ero orsnevenue g paboTH B IPYIIE Pas3-
MaronymMBanuda B 1941 1. (He OTpaXeHHOE B CIIPABKE)
MTOKA3BIBAET, YTO OH OBUI YEJOBEKOM C OOOCTPEHHBIM
YYBCTBOM JIOJIT, TOTOBBIM KEPTBOBATH JUYHBIMU HH-
TEPECAMM JJAKE B HAYKE BO UMS I'OCYAAPCTBEHHbIX.

Kypuatos u Uodcpe

«fl 3HAI0 TOJNBKO OJMH CIOCOO MPOrpaMMHUPOBAHUSA
OTKPBITUI, — CKa3aJ HU3BECTHBIU (pusuk Mandpen
¢on ApaeHHe. — Crnocob® COBETCKOro (pu3uka
A O Hodde: chopMupoOBATh TAKYIO IIKOJIY, CO3/1aTh
TaKOW KJIUMAT, IPU KOTOPOM BEPOSITHOCTb OTKPBITUH
pE3KO BO3pacTacT». BOT B 3TON-TO HAYYHOU IIKOJIE
Hopode B JI®TU u npoxoamwno craHosieHue Kypua-
TOBA KAK BBIJJAIOIETOCA YUEHOTO U OPTaHU3ATOPA.

HecMOTpss Ha TO YTO B MOMEHT MOCTYIJIEHUA
B JIOTU KypuaTos 6bl1 BJBOE MOJIOKE AGpama Peno-
pOBHUYA, MEXY HUMHU OBICTPO YCTAHOBUIUCH OCOOBIE
JIPYXECKUE, TEIIBIEC U JOBEPUTEIBHBIC B3AUMOOTHO-
MIEHUS, YTO MPOCIEKUBACTCA MO UX NEPENUCKE BO
BpEMsl JJIUTENbHOU 3arpaHkoMaHgupoBku Hodde
B CIIA B 1926-1927 IT., CBA3AHHOM C YTEHUEM UM
KYpCOB JIEKIMU B MacCa4yyCETCKOM TEXHOJOIMYEC-
KOM MHCTUTYTE U KanuOopHUICKOM YHUBEPCUTETE.

C rojjaMu COBMECTHOU PabOTHI U IO MEPE YMEHb-
MIEHUS OTHOCHUTEJIBHOU PA3HOCTU B BO3PACTE 3TA
Apyx62a TOJBKO YKPEIIAIACh. BO3MOXKHO, 3TOMY CIIO-
COOCTBOBAJIA O€ECIpEieabHAsI NIPEJaHHOCT Urops
BacunpeBrnua HayKe, HECOOBIKHOBEHHAS IIEJIEYCTPEM-
JIEHHOCTb U 3aIpe/iebHasg pabOTOCIOCOOHOCTD.

B xauecrtBe nmpumepa TON MOJAECPXKKU, KOTOPYIO
Hodde oxazpiBan KypuaToBy, MOKHO BCIOMHUTD UCTO-
puio ¢ Betbopamu B Akasiemuto Hayk CCCP, B ceHTA6pe
1943 1. Uropp Bacunbesna KypuaToB BBIIBUI'AICA OT
JOTHU Y4eHBIM COBETOM BMECTE
C IPYTUMU BBIAAIOMUMUCS YICHBI-
Mu: AVL.ATUXAHOBBIM (B aKa/IEMU-

kn), AILAnexcangpossM u [1.I1.Ko-

Ne i/m JlaTa Ha3HAYEeHHA JOXKHOCTD
1* 1 okra6ps 1925 1. Hayunpiit coTpygnuk 1-ro paspana
2% 1 mapra 1928 1. Crapmuil uHKeHep-(PU3KUK

3* 16 centsipst 1930 1.
18 centabps 1930 r.
1 monsg 1931 1.
16 nexabps 1932 r.
1 mag 1933 1.

16 ¢pespans 1934 r.
16 HOS6Ps 1936 T.
anpenb 1942 1.
asrycr 1943 r.

—_ =
S0 ® oW

3aB. 1a6OpaTOpHUEIl CErHETOANEKTPUKOB
3aB. oT/e0M 0611€eH (PU3UKK
HayanbHuk rpynimsl GU3MKH KPUCTAILIOB
3aM. HauaJIbHKUKA 0COOOH TPYIIIB IO AAPY
HayvanpHuUK OT/€12 AiepHOI PU3UKH
HavanpHuk orena Gpuanky aapa
3aB. 1a60paTopuell AAEPHBIX PEAKLHIT
3aB. maboparopueit Ne3 OTH
3as. maboparopun Ne2

6€KO (064 — B UJIEHBI-KOPPECIOH-
AeHThl). Ocobasg CIOXKHOCTh [JJId
Kyp4aToBa, 0OJJHAKO, COCTOANA B BbI-
JOBYKCHUHU CPa3y B JIEHCTBUTEND-
HBIE YJIEHBl AKa/IEMUU, MUHYS 3Ba-
HUE WIEHA-KOPPECHOHAEHTA, YTO
HE IIPUHATO B AKAZEMUYECKOU Cpe-
ae. [To-BUAuMOMY, «JaBUJIO> PYKO-
BOJACTBO CTPAHBI, UCXOJA U3 BAXK-
Heymen ponau Kypuarosa B aTOM-
HOM TIpO€EKTE. YTOOB YCUIUTD IIO-

* [laHHbIE B3ATHI U3 TPYA0BOI KHIDKKK M.B.Kypuarosa, xpansmeiics B Apxuse MAD. OcrapHble
ceejienns novepnuyrsl u3 Apxusos OTU nmenn A.®.HModde u MAD nmenn M.B.Kypuarosa.

sunuio KypuaroBa Ha BBIOOPAX,
Hodde man emy CBOIO peKOMEHA-
nui0-or3eB. [Iucan Modde o Hem
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1 Ha cTpaHulax «[Ipasasl> [1]: «Bce ToBapuIu 1o uH-
CTUTYTY 3HAIOT CTHJIb €I'0 paboThL. MecAIbl U TO/IbI pa-
60Taer oH 110 12—15 4acoB B CYTKH; BCE MBICJIM €I'0 Ha-
IIPABJIEHBI K OIHOM 1[€/IX — K PEIIEHUIO [TOCTABICHHON
3aaun. Kakue gABIE€HUA €lIe NPUBIEYb K BBIACHEHUIO
BO3HUKIIUX TPYAHOCTEN; KAK YCOBEPIIEHCTBOBATD
U YTOYHUTb METOAUKY U NPUOOPHI; KAKME BBIBOJILI
MOXHO CA€NaTb U3 HAOGIIOACHHBIX (PAKTOB; KAKOB
CKPBITBI BHYTPEHHUI MEXAHU3M SIBIEHUS — BOT YE€M
sxuBeT KypuaTos. Mia OTBETH HA 3THU BONPOCHL, OH 3a-
MHTEPECOBBIBAET UMU HE TOJBKO CBOUX YUYEHHUKOB,
CBOMX TOBApHUIIEH, HO U MHOI'MX (PU3UKOB MOCKBBI
n JlenuHrpaja. Bce Mbl IO/l BIUSHUEM €TI0 ITTYOOKOTO
9HTY31Ma3Ma BOBJIEKAEMCS B KPYI' €ro UHTEpPeCoB». Ha-
YalIuCh BBIOOPBHL. Urops BacuiabeBud 61arOMONIYYHO
npoues yepes rojgocosanne OtjeneHus (pPU3nKo-Ma-
TEMATUYECKUX HAYK, HO 27 CeHTAOps Ha O6meM co-
OpaHUU HE NOJIYYWI HEOOXOAUMON NOJ/EPKKU. [Ipe-
suauyMm AH TyT ke 0o6paTwicid B IPABUTEIbCTBO
C IPOCBOOT PA3PEUIUTD UCMIONIB30BATh TPU HE3AHATHIX
B XOJI€¢ BBIOOPOB BAKAHCHUU 10 I'YMAHUTAPHBIM HAayKaM
JULsL 10BBIOOPOB 110 OT/IeICHUIO (DU3UKO-MATEMATHYC-
CKMX HayK. Paszpemenue 6bu10 nonydeno. Ha cienyio-
muit jeHb Obuiee cobpanue nzdpano Urops Bacumbe-
Bu4a KypuaTtoBa aKalEMUKOM.

MHOTOYHCIEHHBIEC IPUMEDPBI, B TOM YMCIIE, U3 Ha-
CTOALIEH CTAThY, IOKA3BIBAIOT, KAKOE OIPOMHOE 3HA-
YyeHUE NOJJEPKKA CO CTOPOHB Modde crrpana
B cyab6e KypuaToBa U pEaTU3yeMbIX UM IIPOEKTOB.

Jymaercsa, 94TO Ta B3aUMHOCTDL, KoTOpou Hrops
BacnibeBrd OTBEYAI HA 3TO (XaPAKTEPHO IMPUBETCT-
sue Jlaboparopuu Ne2 AH CCCP B cBs3u C 25-1€THEM
co aHa ocHosanusa ®TU AH CCCP [3, gok.11]), 6bl1a
BakHA g A6pama PeJOpOBUYA HE TOJIBKO B 3TUYEC-
KoM 1raHe. [Toagepxupas Kypuatosa u padoTH 1O
PYKOBOAMMBIM UM IIpoeKTaM, Modde camopeanunso-
BBIBAJICA KAK YUYEHBIN-OPrdHU34TOP B HOBBIX, HEJO-
CTYIIHBIX JIMYHO JJIs Ce0sl, chepax JeATEIbHOCTH.

KypuatoB u pa3sutue JIOTU

JleHuHrpaackuil OPusrTex aKTUBHO BKIIOYUICA B pabo-
TH IO ATOMHOMY NIPOEKTY, HAYYHBIM PYKOBOJHUTE-
JeM KOTOpBIX 6bul KypuaToB. 26 uions 1944 r. Kyp-
YaTOB M ANMXaHOB OOPAIAIOTCA B MPABUTENLCTBO HA
1M MOJIOTOBA C IPOCBOOI O 3ABEPIIEHUN CTPOUTENb-
CTBa HUKJIOTPOHA JIOTH B CBA3U ¢ 0OCOOO¥ BAKHOCTBIO
paboT 1O YPaHY, I'I€ OH JOJIKEH OBl OBITH 33]J€CTBO-
BaH [5, 10K.245]. B ssuBape 1945 r. 10 peneHuio npasu-
TEJIbCTBA PAOOTHI 10 COOPYKEHUIO HUKIOTPOHA JIOTHU
GbLTM BO30GHOBICHBL 3amymeHHast B 1946 1., 312 ycra-
HOBKA HAPa6aThIBATA IIITYTOHUI 1711 ATOMHOU OOMOBI™,

* [10 OKOHYAHMH BOEHHOM TEMATUKU Ha LIUKJIOTPOHE YCIENHO Be-
1 (PyH/IAMEHTAIbHBIE HAYYHBIE MCCIEj0BaHNA. CErojjHsA OH HC-
IOJIb3YETCS /IS IIPOBE/ICHUS IIPUKJIA/IHBIX PaboT. Bee ero «ceepct-
HUKH> — LUKJIOTPOHBI, KOTOPBIE ObUIM IIOCTPOEHBI B MUPE MPU-
MEPHO B T€ K€ TO/Ibl, JABHO BbIBCJCHbI U3 SKCIUIyaTALIUH, IIPEBPA-
IIEHBI B My3€U WINA CTATTH METAJUIOIOMOM).

Opranunsosannyio B 1945 rogy focypapcTBeHHYIO
IIPOI'PAMMY 1O PA3/JEICHUIO U30TOIOB IS SAEPHOIO
(2 TOTOM U TEPMOAJEPHOIO) OPYKUSI BO3TIABUI Bo-
puc ITaBnosud KOHCTAHTUHOB, OYAYIIUH AUPEKTOP
JIOTH. B xoze paboT no BOJOPOAHOU 60MOE OH py-
KoBOAWN B PU3TEXE UCCIEAOBAHUAMU IO pasjelie-
HHIO U30TOIOB JIUTUA U CHPOEKTUPOBAJ LIEX IO Pa3-
JIeJIEHUIO M30TONOB HAa KUpoBO-Yenmenkom XUMKOM-
6uHaTe (KOTOPOMY IO3JHEE IIPUCBOUIU €TI0 UMA).
B 1946 r. 6610 06pa3oBano aBa oraena JIOTU (pyko-
poaurenu AllAnexkcanapos u JLAApuuMOBUY) IIO
pa3zpaboOTKe METOJOB Pa3JENECHUA U30TONOB ypaHA.
Bcero B TO BpeMsA B ATOMHOM IPOEKTE y4aCTBOBAJIO
NOPAAKA JIBYyX COTeH paboTHUKOB JIDTHU, BKIIOYaA
NPAKTUYECKHU BCEX BEAYIMX yYeHBIX [11].

Hemuoro noszguee B JIOTU mox pyKOBOACTBOM
JLU.PycuHOBa pa3pabaThIBAIUCh JAETEKTOPHI /I UC-
IIBITAHNAM AIEPHOTIO OPYXKHUA.

B nenom, orpoMHbii Bkiaajg JIOTH B co3ganue co-
BETCKOTO SIJIEPHOIO M TEPMOSAEPHOIO OPYXKUA /10
CUX TIOp OCTA€TCA 3HAYUTEIBHO HEJOOI[CHEHHBIM
(cm., HanpuMep, [3, 10]) B cury TOro 06CTOATENBCTBA,
YTO MHOTOUYMCIIEHHBIE pabOYme JOKYMEHTHI OBIIHN 34a-
CEKPEUYEHBI JO CPABHUTEIBHO HELABHETO BPEMEHHU
U TOJIBKO TENEPb HAYMHAIOT CTAHOBUTLCA IIpEJMeE-
TOM HUCCJAELOBAHUN UCTOPUKOB Hayku [11].

ITOCTENEHHO AEPHBIM MCCAEAOBAHUAM CTAHO-
BUTCA TeCHO B 3paHuAX JIOTH Ha [ToMUTEXHUYECKON
ynrune. C cepepunsl 50-X Tof0B NPOIJIOIO BEKA
JOTH nHauan co3naBarh CBOM (¢uauan B laTuynHe,
MEPBOHAYAIBHO C PEAKTOPHBIM U YCKOPHUTEIBLHBIM
HANpAaBJIECHUAMU UCcaefoBanuil (¢ 1972 r. on cran
JIEHHUHTPAZCKUM HHCTUTYTOM SIIEPHON (PU3UKN).

ITocie aTOMHOIO IIPOEKTA U CO3[JaHUA BOLOPOAHOM
60MOBI B ku3HU Mrops Bacunbesnua 6bLI €mie OJUH
BA)KHEUIINKU IPOEKT — CO3AAHHE AIEPHOU IHEpPTE-
TUKU. B cTpaHe OBl IOCTPOEH ATOMHBIN 110/IBO/JHBII
(noT, 1€J0KONB**. BOZHUKIN CBA3AHHBIEC C HUMU HO-
BbIE OTPACIN IPOMBIIIEHHOCTH. Ha nneun Kypuarosa
JIETJIA TSDKEIAST OTBETCTBEHHOCTb PYKOBOJAUTD B HAyU-
HOM IUIAHE BCEH aTOMHOM HAyKOM U TeXHUKON CCCP.
Ho npu aTOM BCerja OblI IVIABHBIN JIJIL HET'O IPOEKT,
KOTOPBIF OH BO3IJIAB/IAI HEIIOCPEACTBEHHO.

[TocieAHUM TAKUM IPOEKTOM CTAJl TEPMOSA/ICPHBII.

HeoKkoHYeHHOE

B 1956 r. M.B.Kypuaros, 6yAy4u B COCTABE IIPABU-
TenbCcTBeHHO Aeneranuu CCCP Bo rnase ¢ H.C.Xpy-
MIEBBIM B AHIVIMHU, BBICTYNIUI B I. Xapyajle CO CBOUM
3HAMEHUTBHIM JOKIAJOM. CyThb €ro COCTOsAJIA B TOM,
4TOOBI PACCEKPETUTD BCE PaOOTHI YIEHBIX MUPA B 06-
JIACTH TEPMOSAAEPHON (PU3UKU, OOBEJUHUTH UX YCHU-
JIUA B PENIEHUU BAKHEHUIIEHN JUIA 3HEPIETUKU MUPA
33/1a4M — MHUPHOTO HUCIOJIb30BAHUSA IHEPTUU TEPMO-
SAJEPHOTO CHUHTE34, HEHUCUYEPIAEMOIO HCTOYHHUKA
SHEPTUHU /ISl YETOBEYECTBA.

** OrpoMHYIO postb B 3TOM Chirpat ATTAJIEKCAHPOB.

IDIPHUPOTA « N9 « 2018




K 100-JIETUIO ®TU UMEHU A.®.UODDE PAH

mobyc-M

Nyywme chepuyeckne Tokamaku mupa: NSTX — Jlabopatopus dusnku nnasmsl (MpuHctoH, CLWA), MAST — Kanemckuii Hay4HbIi
ueHTp (A6UHrTOH, Benukobputanus), «Mmobyc-M» — OTU umenn A.®.Nodde (CaHkT-MeTepbypr, Poccus).

[TocneaHue roapl CBOeH ku3Hu Mropps Bacuiibe-
BUY IOCBATHJI 3TONU mnpobieme. [ToHuMasa, 4T0 HE
06OUTUCH 6€3 MOJKIIOYEHNA K €€ PEIICHUIO HOBBIX
CHJI UCCIIEJOBATEIIEH, TIO/EPKA IPEJJIOKEHHUE O CO-
OpPYXKEHUU YCTAHOBKH «Anb(a» B JleHunrpaje. B Ha-
yaje 1958 1. co3aeT KoIabopanuio no npodaeme
yIpaBsiaseMoro trepmosaaepruoro cunresa (YTC) ¢ yua-
CTHEM BEAYIIUX UHCTUTYTOB U pu3ukos CCCP. B kHU-
re €ro Kojuleru mo pabore Haja npoekrom VIC —
N.H.TonoBuna — mnpusoaurca ¢pasa Kypuarosa
O TOM, 4TO Hal0 PU3TEX MOABIMATD HA 3Ty PAOOTY [2].

Berepannl ®dusrexa moMHAT BU3UT Kypuartosa
B JIOTHU B KOHILIE 50-X rOAOB. B MHCTUTYTE €TI0 O3HAKO-
MWJIN C PA3BUBABIIMMUCA 3[€Ch METOJAMHU JJUATHOC-
TUKH TOpAYEN (TEPMOAJEPHON) mIasmer*. Urops Ba-
CUJIbEBUY OCTAJICS JOBOJIEH. A €T0 (ppaza npo Pusrex
0Ka3a1ach Npopoueckoit: ®TU aKTUBHO MOJJKIIOUHICS
K MCCIEJOBAHUAM IMPOOIEMBI YIPABIIEMOTIO TEPMO-
ANEPHOTO CcHUHTE3a. OTPOMHYIO POJb B 3TOM CBHITPAs
akajieMuk Buxrop EBrennesuu [onmaHT U CO3/JaHHAS
MM Hay4Has MKOJIA.

duarex Hamen B TEPMOSAEPHOM HANPABICHUU
CBOM HUIIU: CUCTEMBI JUATHOCTUKA U KOMIIAKTHBIE
ceprnueckne Tokamaku [12]. B mHacrodmee Bpems
IIOJIOBUHA M3 CHUCTEM AUATHOCTHUKH, MOCTABIAEMBIX
Poccueit gina MexayHapoaHOIro NpoeKTa TEPMOAAEP-
Horo peakropa UTEP, usrorasnusaercsa 8 ®TU. dus-
TEXOBCKUN ChPepUIECKUHN TOKAMAK «I71006yc-M» BXO-
JUT B TPOUKY JIYUIIUX dHAJIOTUYHBIX YCTAHOBOK MHU-
pa "Hapaay ¢ NSTX (Jlaboparopus (GU3UKHU IIA3MBI,
[Tpuncron, CIIA) u MAST (KameMmMcCKuil Hay4HBIN
LeHTP, AGUHITOH, Benukobpuranus). B Hacrosmee
BpeEMSA 3aBEPIIAETCA €I0 MOJAECPHU3ALUA, HAIIPABJICH-
Has HAa CYHNECTBEHHOE YJIYYINIEHUE OCHOBHBIX Iapa-
MeTpoB («Imobyc-M2»)

* Mo BocriomuHaHusaM M.ITITerposa.

FeHunit rno6anbHbIX NPOEKTOB

Hropps Bacunbesuu KypuaToB HE BOCHOIb30BAJICSH
HMMEBIIECHUCA Y HETO BO3MOXKHOCTBIO COOPATh y cebs
B uHCcTUTyTE (JlabopaTOopusa U3MEPUTEIBHBIX NPU-
60opoB AH, 3arem HMHCTUTYT ATOMHOU JHEPTHUH)
MHOT'OYHCICHHBIC HAYYHBIC M TCXHUYCCKUC HA-
MIpaBJICHUA, POXJCHHBIC B XOJ€ pEAJU3ALUUA €ro
KPYIIHOMACHITA0HBIX MTPOEKTOB. Ha060pOT, 1711 OCy-
MIECTBAEHUSA 3TUX NPOEKTOB OH BCAYECKU CIOCOO-
CTBOBAJI CO3/JAHUIO U PA3BUTHUIO HOBBIX HAYYHO-TEX-
HOJIOTUYECKUX L[EHTPOB B CTPaHE (MHOTHE U3 KOTO-
pBIX ceryac cobpansl B Pocatome) — nmojo6HO TO-
My, KaK nocrynan ero yuurens Modde, pazsusas
MHOT'OYUCIECHHBIE HANPaBICHUS, 3aPOXKAABIINECS
B 1aboparopusax JIOTH.

HecMOTpA Ha IPAaHAMO3HOCTb PEMIAEMBIX 33744,
PYKOBOAMMBIA Kyp4uaTOBBIM MHCTUTYT OCTABAICA Y4-
pEXAEHUEM, YIPABIEHUE KOTOPBIM HE 3AHUMAJIO €TO
BpEMs IOJHOCTBIO, BCEIZld OCTABJASL €My BO3MOX-
HOCTb KOHICHTPHUPOBATHCA HA KOHKPCTHBIX MPOCK-
TaX — IJIaBHOM JIEJIE €TO KU3HU. MBI BO3BpAIAEMCA
K MBICJIH O TOM, YTO Kyp4aTOB ObUI «4€JIOBEKOM MPO-
€KTa». TONbKO TeNmeph HEBEPOATHO PACHIUPHUINUCD
MacImTadbl €r0 paboTH: OH NPEBPATHUICA B T€HUAJb-
HOTI'O OPTaHM3aTOPa IMI00ATBHBIX I'OCYJAaPCTBEHHBIX
HAYYHO-TCXHUYCCKUX MPOTPAMM, KOTOPBIMH KHWJI
U B KOTOPBIX Pa36Upasca OT CYyTH JIO MeJIOYEH. YBIIe-
Kas 32 COOOIT MHOTOYUCJIEHHBIX YYdCTHUKOB U TEX,
OT KOT'O 3aBHCENO OCYIIECTBIEHUE 3TUX MPOEKTOB,
OH CO3/JJaBAJI BOKPYI Ce€OS ATMOC(HEPY «BOCTOPKEH-
HOTI'O Tpyaa» [2].

3n0posbe Urops Bacuiabesnua HE BbIIEPKAIO HE-
BEPOSATHBIX TEMIIOB PabOTHl U IHI'AHTCKUX IEPETPY-
30K. 32 mepBeIM yaapoMm B Mac 1956 r. mociemosan
BTOPOIT — B (peBpasie 1957 1. [Tociie HEro HOBOMY TH-
ny pa3padaTeiBA€MOTO MMIYIbCHOI'O 4TOMHOTIO pe-
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akTopa KypuaToB AaJ TPATUYECKU-UIYTIUBOE HA3BA-
Hue «JoYaTpu». OHO 03HAYAJIO, YTO PEAKTOP JJOIKEH
OB OBITH UCHIBITAH JJO TPETHETO Y1aPa..

[TpuMepPHO B TO K€ BPEMA OH CKaza [2]: «Xopoma
Hayka — ¢usuka!l — TOnpKO XKU3Hb KOpOTKal>. [Jlan
BA’)KHOE HANYTCTBUE MOJIOABIM: «/lenanite B padore,

B JKHU3HU TOJBKO CaMOe€ IJaBHOE. MHaue BTOpOCTE-
IICHHOE, XOTS U HYXXHOE, JIEI'KO 34II0JHHUT BCIO BaLly
JKU3Hb, BO3BMET BCE CHUJIBL, U JJO IVIABHOI'O HE JOIJE-
re... Ucciaenyure 1o, 4TO BEET BAC K LIEJIH..»>.

7 deBpanst 1960 r. Urops BacunbeBuya HE CTANO.
EMy 6BL1IO BCETO 57..m
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Kurchatov and Physical-Technical Institute (Ioffe Institute)

A.G.Zabrodskii
loffe Physical-Technical Institute, RAS (Saint Petersburg, Russia)

The hundred years of the Ioffe Institute is a glorious history of scientific discoveries and achievements and ambitious
projects, which had far-reaching effects on the development of the economy and the defense capability of our coun-
try. Igor Vasilyevich Kurchatov is the most striking and significant person in the cohort of outstanding scientists, sci-
ence administrators brought-up by the scientific school of Academician Abram Fedorovich Ioffe at the Leningrad
Physical-Technical Institute (LFTI). The projects headed by LV.Kurchatov predetermined the development of the
LFTI itself. In addition to both of them, this essay has one more hero, A.FIoffe, who was not only the teacher, but also
an elder friend of Kurchatov, and invariably supported his younger colleague at hard times of his life. However, the
LFTT of that time and the first Director of the Institute, Ioffe, are certainly inseparable entities.

Keywords: I.V.Kurchatov, A.Floffe, Leningrad Physical-Technical Institute, ferroelectricity, nuclear physics,
cyclotron, demagnetization of naval ships, Armor laboratory, soviet atomic project, Laboratory Ne2, controlled ther-
monuclear fusion.
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ABa nopmpema:
A AHepHbiwéB u ll.[1.Kobeko

KaHauaaTh pusuko-maremarudeckux Hayk P.O. Burman', E.B.Kynunbina'
'Quaurxo-mexnuueckuti uncmumym umernu A.@.Hogpepe PAH (Canxm-Ilemepoype, Poccus)

B pasusie roapl A.AYepupimép u IL.ITLKOGEKO ChIIpasii OrPOMHYIO POJIb B OPIraHU34IlMH, PA3BUTHH U COXPAHEHUU
Puzuko-rexHuuyeckoro HHCTuTyTa (PTH). Yepunimés B 1918 1. no npocsbe A.®.Modde B3s1 HA cebs CO3[JaHUE TEX-
HU4YECKOH 623l PU3UKO-TEXHUYIECKOTO OTAeNa TOCYyAapCTBEHHOTO PEHTIEHOJOTHUYECKOTO U PAAUOTOTUIECKOTO NH-
CTUTYTA, MO3/IHEE OH PYKOBOJMUJ TEXHHUUYECKUM oTzenoM Pusrexa. Kobeko, «6IO0KaJHBIN JUPEKTOP», COXPAHUI
B OCAX/ICHHOM TOpo/jie pa60TAIOMMI HHCTUTYT U TEX COTPY/JHUKOB, KTO HE ObII 3BAKYHPOBAH B KazaHb. AJIEKCaHAD
Anexceesnd YepHbimép (1882-1940) — BuIAAOMMUICA YYEHBIU-NIPAKTUK, akageMuk AH CCCP (1932), samecTurennb
qupexkropa ®THU (1921-1931), iupexTop JIEHUHTIPaACKOTO NEKTPOPU3NIECKOro UHCTUTYTA (1931-1935). C 1908 1.
pa6oTan B JIEHUHIPAJJCKOM IOJUTEXHUUECKOM UHCTUTYTE (C 1919 1. — npodeccop). CnennaaucT B 0671aCTU pajuo-
TEXHUKHU, IIEKTPOTEXHUKH, ABTOMATHKH U TEJIEMEXAHUKH, OJJUH U3 EPBBIX Pa3Pa6OTUYNKOB CUCTEM OTEYECTBEHHO-
ro reaesugenusd. Kpynuoiil u3ooperareiib, UMEBIIUI OKOJIO 50 MaTEHTOB HA U306pETEHU. YUACTBOBAI B PA3pA0OTKeE
mwiana FOJJIPO. Jlaypeat npemuun umenu B.M.Jlenuna (1930). [Tasen ITasnosuu Kobdeko (1897-1954) — dusuk u Qu-
3UKOXUMUK, 4yieH-KopppecnongenT AH CCCP (1943). Pa6oran B ®THU (1924-1952), nupexrop JIECHUHIPAaJCKOTO (Pu-
smana ®TH Bo Bpema 6mokajpl Jlenunrpazaa; 8 1952 r. nepemen B MHCTUTYT BBICOKOMOJIEKYIAPHBIX coequHeHun AH
CCCP. C 1930 r. npeno/jjaBan B JIECHUHI'PAJJCKOM IMOTUTEXHUYECKOM HHCTUTYTE (€ 1935 1. — mpodeccop). Crienuanamuct
B 06/1aCTH (PUIKKHU JIUIJIEKTPUKOB, CEIHETOINEKTPUYECTBA, PUBUKU U (PUUIECKON XUMUN AMOPMHBIX TEJL.

KiaroueBsie ca1oBa: PU3UKO-TEXHUYECKUN UHCTUTYT, A.A.Yepubimés, ILIT.Ko6eKko, UCTOPUS HAYKU.

IMaBHOM 3/aHnu Pu3Texa pasMmemeHa rajgepes

u3 174 mopTpeToB yYEHbIX, BHECIIUX HEOLCHHU-

MBI BK/IAJ] B PA3BUTHUE OTEUYECTBEHHOU U MUPO-
BOI (DU3UKU U OTMEYEHHBIX B CBOE BPEMS T'OCYAAPCT-
BEHHBIMU IpeMUAMHU. [1OPTPETBl MHOTUX (PU3HUKOB,
PabOTHl KOTOPBIX HABCET/IA BOIIIM B UCTOPHIO OTEUe-
CTBEHHOU HAYKU, XpaHATCA Takxke B Mysee OTU. buo-
rpaun 3TUX BBIJAOIUXCSA (PUTEXOBLEB C IEPEUUC-
JIEHUEM HAYYHBIX JOCTUKEHUH COCTABUIN OBl 11BN
onmumant. 371eChb MBI OIPAHUYUMCS PACCKA30M O JBYX
COTPYAHHMKAX, Ybsl OPIaHU3ALUOHHAA POJb B PA3HBIE
rOJbl OK434JACh NPUHIUIHAAIBHO BAKHOW 1A MH-
ctuTyTd. OTKPBIBAET TANIEPEI0 MOPTPET AJNEKCAHAPA
Anexceesnua Yepupimépa. OH 6bLI yAIOCTOEH B 1930 1
JIeHMHCKOY NpeMUn 32 Hay4yHble PaGOTHL B O6IACTU
TEXHUYECKON PU3UKH, CBA3AHHbBIE ¢ TIaHOM TODJIPO,
HO €ro (PU3TEXOBCKAA UCTOPHUA OEPET HAYAIO C CAMO-
IO OCHOBAHHUA HHCTUTYTA.

A.A.YepHblwéB — npaBas pyka Uodde

Anexkcanjp Yepuoimés poguica B 1882 1. B ceine Jlo-
BUHDb [OPOJHUIIKOTO ye3/4a YePHUTOBCKOHN TYOEpHUU
B ceMbe opucTta. OKoHuYMI HeMUPOBCKYIO MYKCKYIO
rumHasuio Kamenen-ITogonbckoit rydepHun® ¢ 3010-

* B IECTUKIACCHOM MPOIrUMHA3UY JIIs1 IeBOYeK B HeMupose yuu-
sace MI'TToaropoaenxas, 6yaymas skena A A YepHbimésa [2, ¢.8].

© Burman P.O., Kynunpina E.B., 2018 AnekcaHap Anexkceesuy YepHoiwés, 1940 r.
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TON Mejanbio U B 1902 I IO KOHKYPCY ATTECTATOB
CTaJI OHUM U3 IEPBLIX CTYACHTOB JICKTPOMEXAHU-
yeckoro orgenenus (B 1918 r. nmepeMMeHOBAHHOIO
B (pakynbreT) CaHKT-IIeTepOyprcKOro MoOJUTEXHUYE-
CKOI'O HMHCTUTYTA. AJIEKCAHAP YBICYEHHO YUMIICH,
Ha TOCIEJHEM KypPCE YK€ BEJ CAMOCTOATEIbHBIE Ha-
y4HbI€ uccaejoBaHuA. B koHLEe 1907 1. OH OKOHYMII
[TonuTex ¢ KBaaU(UKALUEH <«UHKEHEP-IJICKTPUK»
1 ObUI OCTABJIEH B UHCTUTYTE /IS OJTOTOBKU K IIPO-
(peccopckomy 3Banuio. Ileppas HayyHasg paboTa MO-
JIOZIOTO YYEHOTIO, PE3YNBTATHl KOTOPOI ObUIM NpPEJ-
crasiaeHsl B 1908 1. na V Bcepoccniickom 3J1eKTpo-
TEXHUUYECKOM CbhE3/IE€ U ONYOIUKOBAHE B «M3BECTUAX
C.-ITerepbyprckoro INoNMUTEXHUYECKOTO NHCTUTYTA>,
MOCBSAIIEHA UCCAEAOBAHUIO NMPOOOS JAUITEKTPUKOB.
J1s U3MEPEHUs BBICOKUX HANPKEHUN TPEOOBANIUCH
NPUHLUIAAIBHO HOBBIE NMPUOOPHL, U YEePHBIMIEB CO-
37471 TIEPBBINT B MUPE BBICOKOBOJBTHBIM BOJIBTMETP*
Ul U3MEPEHUA HANPAKEHUA ITOCTOAHHOIO U Iepe-
MEHHOTO TOKa 10 180 KB, a 3aT€M 1 BBICOKOBOJIBTHBIHN
BarTMeTp [1]. B 1909-1912 rr. YepHbIEB 6bUI KO-
MaHaupoBaH B lBennapuio u lepMmanHuio, rj€e mnoce-
1A 3JEKTPOTEXHUYECKUE NPENIPUATHL, d TAKXKE
B MTanuio 14 y9aCTuA B BBICTABKE. ET0 nMHTEpECOBAIA
OpPTaHMU3ALUA HAYYHOHU pabOTH U J1aOOPATOPHBIX 3a-
HATHUUA B 3HAMEHUTOM ['€TTUHI€HCKOM YHUBEPCUTETE.
Bepnysimuch Ha pojiuHy, AJIeKCaHAp AJIEKCEEBUY O]
pykoBoAcTBOM mnpo@eccopa M.AlllareneHa Nnpucry-
W1 K IPOEKTUPOBAHUIO U CTPOUTENLCTBY UCCIEH0-
BATEJIbCKON BBICOKOBOJBTHOMN Jaboparopun Ilonu-
TEXHUYECKOI'O MHCTUTYTA.

B 1912 r. 32 Bpiaomuecs paboTsl B 00JACTH Bbl-
COKOBOJIBTHON 3JEKTPOTEXHUKN YepHBIMEB OblI
YIOCTOEH PyCCKUM TEXHUYECKUM OOIIECTBOM 30JI0-
Ton meganu u npemuun uMmenu K.®.Cumenca. Yepes
roJl, MOCJIE 3AMUTH JUCCEPTAIIUU HA TEMY «ABCOJIIOT-
HBIE U3MEPEHUA B BBICOKOBOJIBTHBIX LENAX», OH OBLI
xomanguposan B CHIA, B komnanuio General Elec-
tric, k camomy Tomacy DAUCOHY — B KAYECTBE CTHU-
neHguaTa MUHUCTEPCTBA TOPIOBIX U IIPOMBIIIICH-
HOCTHU JJIi U3Y4YE€HUA BBICOKOBOJBTHON TEXHUKU
1 O3HAKOMJIEHUA C NPOU3BOACTBOM 3IJIEKTPOTEXHU-
yeckoro obopygosanusd. Ho B General Electric ero e
IIpUHSIM, U OH nocrynun B (pupmy Westinghouse
Electric paboYuM-3J1EKTPUKOM, 3aTEM €TI0 MEPEBEIU
HAa JOJ/DKHOCTb MHXKEHEpd. AJIEKCAHAP AJIEKCEEeBUY
HAXOAWJICA B AMEPHUKE BMECTE CO CBOEH CEMbEU —
KeHon Mapunou laBpunoBHOM, CBIHOM Bagmmom
u poyeppio Mapunoi™ [2, ¢.20]. YepHbIEBL ObUIN
3HAKOMBI C JIETCTBA U MOXEHUIUCh B 19006 1., KOT/IA
Anekcanap eme yuuics B I[TIOJIUTEXHUYECKOM UHCTHU-

* Erme B 1910 1. A®.Hodde mocse 09epeiHoro moceeHus 1a60-
paropun BKPeHTreHa coobupn B MUCbME JKEHE, YTO TEPEAa
PeHTreny «4epHbIEBCKUI 3IEKTPOMETP», KOTOPBIN TOT'O IBHO 34-
UHTEPECOBAI [3, .89].

** B 1998 . Mapuna AsnekcanipoBia YepHblméBa (B COABTOPCTBE
¢ Bragumupom FOppeBrudeM POrMHCKHM) BBITYCTHIA BAKHYIO JUIS
HMCTOPUM HAYKW KHHUTY, IOCBAMICHHYIO GMOrpadnn CBOETO OTIA

(om. [2)).

TyTe. OH, KaK 3TO OBLIO TOTJA IIOJOXKEHO, ITOIY4YUII
paspemenue Ha OPaK y AMPEKTOPA UHCTUTYTA, KHA3A
Anpipes I'puropbeBuda larapuna, ¥ CTaaI IEPBBIM Ce-
MEHNHBIM cTyAeHTOM IlonuTexa [2, c.14].

Hauanace IlepBasg MUpOBAas BOUHA, U AJIEKCAHIP
AJleKceeBUY HE COIVIACUIICA OCTAThCA HA MOCTOAHHOMN
pa6ore B CIIA u BepHyICH C ceMbel yxe B IleTpo-
rpaz, B pognon Ionurex. K 1914 r. Poccusa ne nmena
HU PAJUOTEXHUYECKON IIPOMBIIIJIEHHOCTH, HU CBOUX
CIEIUANIUCTOB B 3TON 0b6aacTu. Ux Hamo 6bu10 06y-
4aTh*™* M NpPU INEKTPOMEXAHUYECKOM OTAEIEHUU
[TOMUTEXHUUECKOTO UHCTUTYTA OBIIN CO3JAaHBI Kyp-
CBHI IO NOJATOTOBKE PAJAUCTOB-OIEPATOPOB U3 YUCIA
CTYAEHTOB-BBIIIYCKHUKOB. YEpHBIEB BEJI HA ITUX
Kypcax 3aHATud 1o paguorenerpadpuu. Kpome npe-
MOJABAHUS OH MPOJOJLKII HAYATHIE 10 BOMHBI pabo-
THl IO CO3JAHUIO PAJMOTEICMECXAHUYCCKUX YCT-
POUCTB 11 BOEHHO-MOPCKUX CY/IOB 1 MOPCKOU Kpe-
IIOCTHOM APTUJUIEPUU.

B 1912 1. B Ilerep6ypre Havax AeHCTBOBATDL KPY-
JKOK TEOPETUYECKON (PUBUKHU I10]] PYKOBOACTBOM I1a-
yis OpeH@ecTa, «<KOTOPOMY MBI OOSI3aHBI BOCCTAHOB-
JIEHUIO NEPBBIX CBA3el B 1920 I. ¢ €eBpONENCKON Ha-
VKON 1 KOTOPBIN PYKOBOJWII JIVIIIAMUA PYCCKUMU TeE-
operukamu» [5, ¢.218]. 3arem, B 1916 r.,, mpodeccop
[TOMUTEXHUYECKOTO MHCTUTYTA A6paM dejopoBuy
Hodde oprannsosan gusndeckuin cemunap (Yep-
HBIIEB U €ro O6yaymas BTopasd KeHa fAxsura Puyap-
gosHa IMuaT**** yyacTBOBAIN B CEMUHAPAX).

B 1916-1918 rr. YepHHIMER MPUHUMAT YIACTHE
coBMeCTHO € [LO.I'padTrO B IPOEKTUPOBAHNUU THPO-
3JIEKTPUYECKON CTAHUUHU U PabOTAX IO NEKTPUPHU-
KaIlMK JKeJIe3HOMOPOXKHBIX nyTei Ha CesepHoM Kas-
Kaze. OH pa3paboTan OPUTMHAIbHBIE METOABI YMEHD-
LICHU IIE€PEHANPKEHNUS M IIOMEX, BO3ZHMKAIOIMUX
B JINHUAX 3jaeKTponepenadn. B 1918 r. YepHbimés
NPEMIOKUI CBOE 3HAMEHUTOE «IPUKCCOHOBCKOE»
U300peTEHNE — 3KBUIOTECHUUAIbHBIN TEPMOKATOJ
(poccurickue nmarentel Ne159 or 31 asrycra 1918 r.
u Ne263 or 24 mas 1921 r., narenrt Beauko6puranuu
Ne131680 or 31 mions 1918 r., mepeganusiit pupme
Ericsson) [1].

Korpa ocenpio 1918 1. o nuHMUIIMaTUBE IPOdECCOo-
pos M.M.Heménosa u A.d.HMopde npu Hapkomare
npocsemenus PCOCP 6b11 co3pan [0CynapCTBEHHBIN
PEHTIEHOJIOTUYECKUNU U PAAUOJOINYECKUN HHCTUTYT
(F'PPYU), Abpam Penoposud, Kak npesujgeHTt I'PPU,

% BRICTPBIH TEXHUYIECKHI MPOIPECC TPEGOBA TAKKE PEINEHUS
I7I06IBHOM 32/Ja41 — CO3/JJAHHS HOBOM CUCTEMBI O6y4ueHUs (PH3U-
ke B Poccuun. Xorst B 1900-x roziax ¢pusnkos B Poccruu cTano 607b-
e (B 1900 r. ux 66u10 36, K 1909 1. — yixe 195), pusndeckuit xyp-
HaJI U3/1aBaJICA BCErO OJUMH — «KypHas PycCKOro (pnsmKo-xummdge-
CKOTO O61TIeCTBA» (32 TOJ BBIXOAWIIO JIEBATH HOMEPOB). JIJ1s CpaBHe-
Hust: B [epManun B TO Bpemst 6610 962 (pU3KKa M BBITYCKAIOCh
IeCTh (PUBNYECKUX JKYPHAIOB [4, c.47].

R Podde muca: «.SaBuroit PUuapaoBHOM s TOKa OYEHb JIOBO-
JIEH; OHA OBICTPO CXBATBIBACT U XOPOLIO Pa3dMpaeTcs B IMOCTAB-
JIEHHOW €11 33/1a9€ ¥ UMCET HEKOTOPBIN TA60PATOPHBIN HaBbIK. BO-
O01II€e YIEHMKAMH CBOMMH S JOBOJIEH> |3, €.190-191].
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NIPEJJIOKUT CBOEMY KOJIIETe MO I[TOJUTEXHUYECKOMY
HHCTUTYTY YepHBIMEBY CTATh COTPYJAHUKOM HOBOTO
UCCIENOBATENbCKOTO MojpasaencHud. YepHbIIEB,
BXOAAIUH, 0 cnoBaM Hodge, B «<Hanbosee XKUBbIE
CHJIBL 3JICKTPOTCXHUKM> [5, C.05], IPCATOKCHUE MPH-
HAJL. BMeECcTe OHM HNPUCTYNWIN K CO3AaHUI0 PU3UKO-
TEXHUYECKOTro othena 'PPU, KOTOPBIN TAKXE BO3IIA-
B Mopde (MHCTUTYT COCTOS U3 HECKOJIBKUX OTJE-
JIOB, U UMEHHO PUBUKO-TEXHUYECKUI CUUTACTCA IIPa-
pogureneM HpiHemHero dusrexa). C T€X MOp UX COB-
MeCTHast paboTa He peKpamanacs [6, c.22].
Komneramu A.®.Modpdpe n AAYepHbmeEBa B TOT
nepuoj 6puin Takue ¢usuku, kak H.H.CeMEHOB,
AN.Openkens, B.PBypcuan, ITJIL.Kanuna, A.LJopd-
maH, P.CKonospar-Yepsunckuu, B.M.Kupnnuyé-
Ba, I0.AKpyrkos, ILM.Jlykupckuii, JI.B.MbICOBCKUH,
I.B.Cxob6enbuniy, A.PIIMuaTr u MmHOrKe apyrue. K Ha-
yany 1919 1. B uHCTUTYTE PA6OTAIO YKE OKOJIO 20 HA-
VUHBIX COTPYAHUKOB. Bce OHU ObUIM OYEHDb MOJIOJBI,
Jaxe «crapuemy ¢pusuxy» P.C.Konospar-YepBUHCKO-
My €ILI€ HE MCIOJIHUIOCH 35 seT. 3 oruera O jpesd-
renpHoCTH I'PPY 32 1919 1. o1 27 anpena 1920 r. Bua-
HO, KAKME BAXKHBIE UCCAECLOBAHUA IPOBOJUI YePHBDI-
més: «.A AYepunmés, H.A.Cenaxkos u M.M.I'lmarones
34KAHYMUBAIOT BBIPAOOTKY METOAOB IOIYYEHUA TPY-
60k Kymumxa*»; A AYepHbIIEB 3AaHUMAECTCH «KOHCT-
PYKLIMEN KATOJHBIX PEJIEC U KUHETPOHOB OOJIBIION
MOIIHOCTH», «<BBIPA6OTKOU METOAOB MUTAHUS TPYOOK
IIOCTOSHHBIM HANPSKEHUEM B HECKOJIBKO COT TBHICAY
BOJIBT» (COBMECTHO C A.ATopeBriM) U T.A. [5, c.17].
['PPY BBIIYCKaJI XKYPHAJ «BECTHUK PEHTIE€HOIOTUN
1 PaZIMOJIOTHN», KOTOPBIM BBIXO/UJI IO MEPE HAKOILIE-
HUSI MATEPHUAIA HA YETBIPEX A3BIKAX — PYCCKOM, HE-
MEIKOM, AHTJIUUCKOM M (PPAHIY3CKOM. YEpPHBLIMEB
BXOJWJI B PEAAKLMOHHYIO KOJIEINI0 PUMKO-TEXHU-
YECKOI'o OTAeNa KypHana (pegakropom 6su1 Modde).
B 1919 1. Modde Buec B CoBeT [TONUTEXHUUECKOTO
WHCTUTYTA IPOEKT CO34AHUA IIEPBOI'O B HAIIECH CTPA-
He (PUUKO-MEXAHUYECKOIO (PAKYIBTETA [JI BBIITYCKA
NHKEHEPOB-(PU3UKOB. KpoMe KIACCUYECKUX KypCOB
(PUBUKN U MATEMATUKU MJIAHUPOBANIOCH NPENO/ABATD
CTY/JEHTAM TAKHME IPEJMETHI, KAK 3NEKTPOTEXHUKA
U CONPOTUBIECHUE MATEPUAIOB. YEPHBINEB IPUHUM AT
JEATENIbHOE YUACTUE B ATOU OPraHU3ALUOHHON pabo-
T€, BOLIEJ B IIPENOJABATEAbCKUN COCTAB U WICHBI CO-
6panus (¢ 1921 r. — Cosera) akynsrera [5, ¢.270].
MHTEPECHO, UTO BCE CTYJEHTDI, IOCTYIIUBIIME HA (PU-
3UKO-MeXaHuueCKkun B 1920 1. (ecTp 4E€n0BEK —
['M.Akcénos, A.®.Bansrep, .. Jopdpman, B.H.Konapa-
TheB, H.H.Mupomno6os, 10.5.XaputoH [7, ¢.74]), yepes
JB4 I'0JJa OJHOBPEMEHHO C yue60H 3aHUMAJIUCD UCCIIE-
JOBaHUAMU B [OCYAapCTBEHHOM (PU3UKO-TEXHUYEC-
KOM PEHTTeHOBCKOM uHCTUTYTE (TDTPU), BRIpOCIIEM
u3 dusnuko-rexuudeckoro oraena I'PPU. Briocaencrt-
BUM 3TOT (DAKYIBTET BBIITYCTHUI MHOI'MX CIIEIHAJINAC-
TOB, KOTOPBIE CTAJIU COTpygHUKamu dusrexa. Anek-

* UsobpererHast B 1913 I aMEPUKAHCKAM (DU3UKOM YHIIBIMOM
JL Kynmnimpkem TpyOKa MPEICTABIAET COOOM PEHTTEHOBCKYIO BBICO-
KOBAKYYMHYIO TPYOKY C HAKAJIEHHBIM KATOJJOM.

caHAap AsnexceeBud ObUl U30paH NPodECCOPOM Pasu0-
TEXHUKH, B 1921 1. BO3TIaBUI Kaeapy pajuoTeXHU-
KU, OPTAHU30BAHHYIO HA 3JEKTPOMEXAHUYECKOM (Pa-
KyJbTETE, U OBbUT HA /IBA IOJla U30PAH JEKAHOM 3TOTO
(pakynprera. Cyap6a Kadegpsl PAAUOTEXHUKH, JIUKBU-
JUPOBAHHOU B 1929 1. HA 3JIEKTPOMEXAHUYECKOM (Pa-
KyJIBTE€TE U BO3POAUBHIEHCA HA (PU3UKO-MEXAHHUYEC-
KOM, MOTJIa OBl CTATh TEMOH OT/IEIBHOTO UCTOPUUEC-
KOT'O UCCIEJOBAHNUA.

Hopde n YepHBIEB 6bUIM TOYTH POBECHUKAMH,
BMECTE CO3/aBAJIM B PA3PYNIEHHOW M PA3OPEHHOM
CTPAHE HOBBIA BUJI YUPEKAECHUN (PU3UKO-TEXHUUEC-
Koro npoguisd. OHU ObUIM ONTUMUCTAMU U SHTY3UAC-
Tamu. YepHbpmés B 1920 r. nucan xeuHe: 4 6oobuje
ouers 600pP0O CMOMPIO 6nepeo U CHUMAI, 4Imo CKOPO
Poccus okaxcemcsa enepeou 0py2ux cmpam, Hecmom-
pa Ha menepewrioro pazpyxy u 6eocmeus (2, c.34].
XO4ercsd HANOMHHUTDL, YTO BPEMEHA OBLIN TPYAHBIE.
Tak, Ha ucxojge ceHra6psa 1921 r. Mopde obparunca
¢ xojaraiicTBoM B Hapxommpocc 06 ormycke JpoB
IJI 0O6€CIeYeHns YCIOBUH HAYYHOU paboThl: 4 Mo2y
JUMHO 3AC6U0CMENbCIMEOBAIMND, YN0 HeKOMOopbie CO-
mpyoHuKu pabomarom eneornesno 00 3-x 4acos Ho-
YU, SHAYUMENbHAL YACb U A 6 UX Yucie 00 12 ua-
COB.. U3 OMOCN0B BLUULA UCNAS CePUusl DAasNuUMHbLX
npaKmurecKux u3o0pemenuil, HauwuHas ¢ HOBblX M-
n08 penmeeno8cKux mpyoox u KoHUAs CO8EPULCHHO
HOBbIM ANeKMPOMALHUMHIM MY3bIKALGHbIM NPUOO-
pom [5, c.29]. Abpam PegopOBUY HATIOMUHAET B MUCh-
M€, YTO II€HHBbIE NPUOOPHI U MATEPUAIBI, KYIIJIEHHBIE
Ha 150 000 py6uieit, BBIIEIEHHBIX U3 30J10TOIO (POH[A
CTPAaHBl, MOI'YT IOTUOHYTD, €CIU HE OOECIEUYUTH TOII-
JIMBOM BCIO JKU3Hb YUPEXKIECHUSL.

B T'OTPU YepHBIIIEB OB 3aMECTUTEIEM IUPEKTO-
pa ¥ BO3IVIABIAN TEXHUUYECKUI oTAen. B 1924 1. on
cran 3amecrureneM HModde n B HOBOM yupexjae-
HUU — JIEHMHTPAJCKON (PUBUKO-TEXHUUYECKOI 1a60-
paropun (L®TI) npu BCHX. B gene co3paHus Tex-

—_ e L
/él‘dz/f,’/ ~/ 824 B Hpacuoce msexal Hemonwou. )

M/

Mocynapcrpennul wHsgro-Texnngec mi

PohTre HoB il Mucy 4Ty T oOpamacTea ¢ npoc IO
O OPeAOC TABASHMM 6MY NOR prsfopky spaHEA 0.
paperofl KyxHg, OF MAKROBON pAsfODRE NONyMEHHN
KEpnay OyneT ynorpelned Ha OGODPYAOSAHHE HAyque
paldc-mGopaTopEE B paflows Jiecuors. Ha BejieHdd
Neperos0poR d HA BHACHOHME yCAOBMA ynuJiHOMOYeH
raxiuax Hapn Wearozud KACK.

Jamec Tire nn JlupekrOopa HroTHTYTA J/:‘Z:;f)‘}(_&dl(_:vé/

VYnpasnAuga? lemnuu

/f)f} reeod ’w/‘.

/ A “'rl/

Mucbmo TOTPU ot 17 anpens 1926 r. 3a nognucbio A.A.YepHbi-
wésa B KpacHocenbckuit ncnoskom ¢ npocb6boit 0 npegocrasne-
HUM nop, pa3bopKy KMPNUYHOIO 3A4aHus GbiBLWEN LLAPCKOI KYXHU.
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HHUYECKOM 0a3bl KaK PU3MKO-TEXHUYECKOT'O OTAeaa
I'PPU, Tak n ®usrexa YepHBIMEB ObLI NPABOU PYKON
Hodde. On nmojomies K BONPOCY TEXHUYECKOTO OCHA-
MIEHUS UHCTUTYTA C BBICOKUM NPO(ECCUOHATU3IMOM:
OBIIM OPTaHU30BAHBI ANEKTPOBAKYYMHASA J1A00PATO-
pusA, MEXAHUYECKUE U CTEKIOAYBHBIE MACTEPCKHUE,
HUCCIEN0BANACh (PU3UKA BAKYYMd, pab0Tad BAKYYMHBIX
IpubOOPOB; OBUIO HAIAKEHO MAJIOCEPUNHOE IPOU3-
BO/ICTBO 3JIEKTPOHHBIX JAMII, PEHTTEHOBCKUX TPYOOK
1 PA3JIUYHBIX PAJUOTENEMOHHBIX YCTPONUCTB A
ONBITHOU TENEPOHHON CBI3U MO IPOBOAAM BBICOKO-
BOJIBTHBIX JIMHUH (TIOCIEAHEE OBLIO OCYIECTBICHO
BIIEpPBBIE B MUPE). Abpam Pejoposud oTrmedal: «..OH
[A.AYepublés. — Aeém.] ocmanca* 6 IPTH ochoeHnbim
pabomuuxom u 06l PYKOBOOUMENEM 6CE20 €20 MmeX-
Huuecxo2o omoena. On co30an 30ect NPouU3soo0Ccmeo,
KOmopoe 6 nepevie 200b. ObLLO CBA3AHO C UHCIMUNTY-
mom, — npou3eoocmeo pPenmzeno6cKux mpyoox
U PAOUOMeXHUMeCKUx yYCmano6ox, 014 U320Moe6e-
HUS KOMOPBLIX 3d600068 M020d MHe CYUecmeosallo.
Anexcanop Anexceesut Obli nepeviM 3aMeCcmumenem
oupexmopa JIOPTH**» [8, ¢.170].

HamaxeHHOE B TEXHUYECKOM OTAEIE IPOU3BOACT-
BO JJaBAJI0 MHCTUTYTY 3HAYUTEIbHBIE JTOIOJHUTEND-
HBIE CPEACTBA LI OCHAIeHUsA. OCEHbIO 1923 I UHCTH-
TYT IIEPEEXA B COOCTBEHHOE 3/JAHUE, I7I€ U HAXOAUTCS
1o Hacrosiee Bpems ([lonurexHudeckas yi., 20).

B nepuop co3faHug U Pa3BUTUS UHCTUTYTA MOd-
(pe gacTo 6BIBAT B KOMAHJUPOBKAX B EBpomne u Ame-
puke. Abpam DeopOBUY AKTUBHO IEPENUCHIBAICH
C AJIEKCaHPOM AJIEKCEEBUYEM — OHU OOMEHUBAJINCH
nH@OpPMALIMEH HE PEKE /IBYX Pa3 B MeCAIl. B 3Tu ro/isl
HHU B HAIllEl CTPAaHE, HU 32 pyOeKOM HE CYIECTBOBAIO
3P PEKTUBHON 3AMUTH BO3AYIIHLIX JUHUU CBA3U OT
ONMACHBIX HANPSKEHUH, MOABIAIOIUXCA BCAEACTBUE
NEKTPOMATHUTHON WHIYKIIMUA. YEPHBIMEB PENINUIT
3Ty 3a/1a4y B CBOEM M300PETEHHU I10]] HA3BAHUEM
«Pa3psAAHUK I 3AIUTHI IMHUH C1A60T0 TOKA OT Ie-
penanpsskenuit> (npuopurer ot 19.05.1924 r.). Pas-
PAAHUKYA YEePHBIMIEBA B TEUEHUE MHOTUX JIET IIPHUMe-
HSAJIUCh Ha OTE€YECTBEHHBIX JIMHUAX CBA3U. U3 Ipyrux
U300pETEHNI TOTO BPEMEHU CIEAYET OTMETUTD «IO-
BYIIKY YepHBIMEBA> — YCTPOUCTBO 1A MOTJIOIEHUA
SHEPIUU NEPEHATPAKEHUSL.

B 1929 r. Yepunimén cnosa nocerun CIIA — yxe
B panre wieHa-koppecnongenTa AH CCCP. Kak ynnomu-
HaJIOCh BHIIIE, B 1930 I. ATEKCaH/Py AJIEKCEEBUYY ObLIA
npucyx/jeHa JIeHnHckasg npemus 3a pabdory «[lonyye-
HHME TOKOB BBICOKOT'O TIOCTOAHHOTO HATPSKEHUA 3HA-
YUTEIBHON MOIHOCTH, CO3/JaHUE YCTPOUCTBA 3aITUTEI
ceTell OT MEPEHANPSLKEHUN, y9aCTUE B CO3/JAHUM IIa-
Ha 'ODJIPO». [Toutu BCe €ro PA6OTHI IO BLICOKOBOJIBT-
HOU TEMATUKE UMETHU HEMOCPEJCTBEHHOE OTHOLIEHUE
K peanusaruu wiana FOBJIPO [2, ¢.56-65]. [TocTpoeH-

* B caMOM Ha4asie K PEMCHUIO 3a/Ia91 OPTAHU3AIMHU TEXHUYCCKON
yactu UHCTUTYTa Modde npusiek Tpex y4eHbIX-371eKTPOTEXHN-
KOB: KpoMe Yepnbimésa 310 6pUIM npodeccopa MAIllarenen
u B.d.Murkesud (¢ 1929 1. — akagemux) [8, ¢.170].

**TOTPU, TPTH, JIOTHU (¢ 1933 ).

B HoBom 3aaHun ®ustexa, 4 despans 1923 r. Cneea Hanpaso:
I.A.TpuH6epr, M.MN.Kpuctu, H.H.Ceméros, A.®.Notde, B.P.byp-
cuaH, A.A.YepHbiwés.

Hasg UM B 1931-1932 IT. OIBITHAS BBICOKOBOJIBTHAS U -
HUS MO3BOJIMIA NPOBOJUTH NPOBEPKY BO3MOKHOCTU
Nepejadu dAEKTPOIHEPTUH C BHICOKUM HANPSKEHUEM
Ha OOJIbIINE PACCTOAHUA***. B MUpE TAKUE JIMHUU T10-
SIBUINCH 6osee 25 net cuyctsa. Modde B crarbe «Pusn-
KO-TEXHUYECKUI MHCTUTYT 32 15 ner» (Copena. 1933.
Beimn.8. C.160—164) ormeyan 60110 3HAYCHNE PABOT
Yepubluépd, Inazanosa, CHTHUKOBA I CO3[JAHUSA HO-
BOIT BBICOKOBOJIBTHOM TEXHUKU U IEPEXO0/ia K MOCTO-
SHHOMY HaIlpspKeHUIo [5, ¢.69]. [loJ pYKOBOACTBOM
YepHbImEBA B TEXHUYECKOM OoTAenae 'OTPU 6bu1a pas-
paboTraHa neppas yCTAHOBKA IOCTOAHHOTO TOKA BBICO-
KOT'0 HANPSKEHUA, C €€ MOMOMIBIO IIPOBEAECHBI HUCIIDI-
TaHus Kabessd Ha 3aBoAie «CeBKAOEIb> U IIOCIIE €0 IIPO-
knaaku. B 1932 r. Anexkcanjp AnekceeBud 6bu1 U30paH
neucrTsuTebHbIM wieHOM AH CCCP.

Korga ¢ 1 auBapa 1932 1. Tpu OTAENA TOTAA YKE
I'®TU nmonaydyunu CTATYC UHCTUTYTOB, YEpHBINEB
CTaJl JUPEKTOPOM OJHOTO U3 HUX — JIEHMHI'PAACKO-
ro 31eKTpodPu3ndeckoro nHeruryra (JIDON), obpa-
30BAHHOI'O U3 3JIEKTPpOPU3nUeCKoro orgena dusre-
xa. HenmocpecrseHHo y4acrsysa B cosganuu JIOOH,
OH TIPUBJIEK K pa60TEe MHOTUX yuyeHBIX — [ A.PoxaH-
ckoro, H. /Q.ITananekcu, 10.5.Ko63apesa, H.-H.Auapee-
Ba, AIL.KoHcTanTuHOBA, I0.J1.MacnakoBya u Jpyrux.
Otnen nepegayn U306pakeHUs U TEIEBU/ICHUS BO3-
riaBun B.AJlyBUHUH, KOTOPBIH, ele 6yay4u CTYAEH-
TOM ITOJIUTEXHUYECKOTO UHCTUTYTA, pa6oTan B Pus-
TEXE NOJ pyKOBOJACTBOM YepHbimépa. B IDOU 6butn
NPOJJOJKEHBI PA3PAOOTKU NMPEOOPA3OBATENEN TOKA,
(OTO3JIEMEHTOB, I'd30PA3PAAHBIX IPUOOPOB, HAYA-
Teie B Pu3Texe, BEJUCh PAGOTH MO PAJUOTEXHUKE
U TEXHHUKE 3JIEKTPONEPENAYU SHEPIUU OOIBHION

. Bopucos BIT YepHBINEB AJICKCAHIP ATIEKCEeBUY (WWW.ras.ru,/
nappelbaum/56ba7e33-41dc-47al-acbd-dea62bdd219d.aspx).

IDIPUPOITJA » Ne9 « 2018

75




K 100-JIETUIO ®TU UMEHU A.®.UODDE PAH

g

CoTpynHuku TOTPU y BxOoAa B MHCTUTYT Noc/ie Hay4yHoro 3acefanus, 1926 r. Y npaBoii KonoHHbl cToAT A.A.YepHbiwés (cnesa),
A.N.06peumoB n A.®.MpuxoTbko. Y nesoit konoHHsl — H.H.[laBugeHkos. Cupsat: K0.6.Xaputon, B.H.KoHpapatbes, A.W.lWanbHuKoB,
H.H.CeméHos, A.H.TepenuH u ap. Ha 3apHem nnaHe: U.B.Kypuatos, H0.U.Bynst u gp. Cnpasa: A.B.lLUy6Hukos, b.M.lox6epr u ap.

muka B.C.Kynebaknna. Komuccus
nposea Bececorsnyo KondepeH-
LIUIO IO aBTOMATHKE, TEIEMEXAHU-
K€ U JUCIETUYEPU3ALNH, A C alpe-
7 1936 1. IPUCTYIHIA K BBITYCKY
KYpHaJIa «ABTOMATHKA U TeEJEMe-
XAHHUK4»>, IEPBLIM TJIABHBIM PEJAK-
TOPOM KOTOPOI'O CTa]l YepHBIIEB.

Kypuposan Anexkcanap Anexce-
€BUY M CO3/IaHME €Ille OTHOTO Ha-
YY4HOI'O LIEHTPA — B KOHLE 1932 1.
OblI OpraHu3oBaH HayuHo-uccie-
JNOBATENbCKUN HUHCTUTYT TEIEMeE-
xaHuku (HUUT, ¢ BecHbr 1933 1. —
aupekTop B.I.Bomokosckuit), Kyzia
n3 JID®U nepesenu oTaen nepeaa-
YU M300PAKEHNUA U TENEBUJECHNA,
a4 TAKXKE HECKOIBKO JIAOOPATOPUIT
1o reneMexanuke [9, ¢.40]. Beckope,

B ®usrtexe, 1930-e rogbl. Cnea Hanpaeo: B.H.[dbiHbkoBs, fA.P.WImugr, B.P.BypcuaH,
A.®.Nodde, A.A.YepHbiwes, M.U.Jlykupckmii.

MOIIHOCTH IIPU BELICOKOM HANIPAXKEHUU, PAOOTHL B 06-
JIACTH TENEBUJECHUA U MHOTHE JIPYTHE.

byayun gupexropom JIDOH, YepHblmép HA 0611€-
CTBEHHBIX Ha4aJIaX BO3IJIaBUI KOMUCCHIO IO aBTOMA-
TUKE U TejleMexaHuke TexHumdeckoro orgenenus AH
CCCP, nozgHee nNpeo6bpa3soBaHHYIO B IHCTUTYT aBTO-
MATUKHA U TEJIEMEXAHUKU IOJ PYKOBOJACTBOM aKaje-

B cenTabpe 1935 1., Ha 6ase nabo-
paropunt HUUT, I2PU u Ienr-
panbHOU PafnoNab0paTOPUN ObLI
OPraHU30BAH HOBBIA HHCTHUTYT,
C KOTOPBIM CBA3dHBI MHOTHE OTE€YECTBEHHBIE JOCTHU-
KEHUA B OOIACTH <«3TEKTPUYECKON TENECKOIUN», —
Bcecoro3Hblil HAyYHO-UCCIEA0OBATENbCKUN UHCTUTYT
tenesusenns (BHUUT, npupekrop B.I.Bonoxkosckwuir).
[TepBoe BpeMms, 4O MOJAYYCHUs 3[JaHUS B mIyMOBOM
nep., UHCTUTYT PACIONATANCA B CTeHAX PU3UKO-TEX-
HUYECKOTO MHCTUTYTA. MCCIENOBAHUA TIO TENEBU3N-
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OHHOM TEMATUKE BO3IIABUAN: yueHUK b.JI.Posuura
ATLKOHCTAHTUHOB, YK€ UMEIOIINIA MATEHT HA IEpea-
IOIYIO TEJIEBU3UOHHYIO TPYOKY € 3(p(HEKTOM HAKOILIE-
HUA W [JBYCTOPOHHEN MumeHpio (1930), yuyeHuK
A AYepupimépa H /I JeBATKOB, a Takke B.AJlyOuHuH,
A.APedTuH, 5.B.Kpyccep u apyrue.

HNodde, KOTOPHIN BCErAa OTHOCUICA C OOIbIIUM
BHHUMAaHHEM K pPa3paboTKaM HOBOI TEJIEBU3UOHHOU
TEXHUKHU U IOJJIEPAKUBAT UCCIEOBAHNS B 3TOM 0O1a-
cty, nucam Anexcandp Anexceesuyu Yepuoiués —
00un U3 Haubosee WUPOKO 00PA306AHHBLY UHICCHE-
pos-anexmponujuxos. O6aaoas oOUWUPHBIMU U DAS3-
HOCMOPOHHUMU SHAHUAMU, NPAKMUUECKUM HYINbeM
uHICeHePa U NOPA3UMeEnsHol mpyoocnocooOHOCmsIo,
AAYepnviués 3a 25 nem ceoeti 0eamensHocmu onyo-
JUKOBAL OKOLO 50 pabom u nowyuusL cmoisko e
namenmos. Emy npunaonencum nepeas u 1yuulas cu-
cmema nepeoavu u300paAxcenus na pPaccmoanue
(ocyujecmenennan 3a 1.5 200a 00 HemeyKozo namem-
ma [A.] Kaponroca). Emy emecme ¢ 2pynnoii e2o yuenu -
KO8 Y0aNI0Ch CO30amb U Hauboiee cO8ePuLeHHYI0 CUC-
memy menesudenus [2, c.50].

[lepegaueil U300PAKEHUN HA PACCTOSIHUE AJICK-
CaHAp ANEKCEEBUY MHTEPECOBAICA JAaBHO. Hagano
AKTUBHBIX pa6oT B duzrexe B 06J1aCTU TEIEBUAEHUS
MOKHO OTHECTH K 1922 1. DTUMU BOIIPOCAMHU B CTE-
Hax Pusrexa TakKe 3aHuManuch Jles Cepreesud
Tepmen, kotoporo eme B 1921 r. npurnacun B Pus-
Tex YepHbmés, u Anexcanap ITasrosuy Koncranru-
HOB, NpUIIEJMUN B MHCTUTYT IO NPUINTAMEHUIO
Hodde B maboparopuro TepMmeHa. B TeXHUYECKOM
OTJieJIe OHU HATAXKUBAJIU U3TOTOBJICHUE CUTHATN3A-
LIMOHHBIX YCTPOUCTB U IPYroro obopynosanus. Tep-
MeH W Koncrantunos npu y4yactuu A.H.Boiiko
n ILT.CrpenkoBa pa3paboTany YCTAHOBKY MEXAHU-
yeckoro renesugenuda [10, ¢.19]. B nmamarnoi peun
06 AA. YepHblméBE HA 3aCEJAHUU YYECHOI'O COBETA
JOTU 23 anpens 1940 r. Uodde cxazam: Oownoil u3
nepewvix Kpynuulx pabom, npogedennvix um [YepHbI-
MEBLIM. — A6m.] yice 6 cmenax uncmumyma, Oviaa
paspabomia nepeoani u300panceruli na PAaccmos-
Hue. dma cucmema Obild He MOSLKO GbiNOSHEHA Ha
NnOAMOPa-06a 2004 panbvuie, 4em 2ePMancKas Cuc-
mema <«Telephunken», HO N0 CEOUM MEXHUUECKUM
noKasamenam Oovila He Hudxce, d SHAYUMELbHO ee
souue [8, c. 171].

Pa6oTsl YepHblmEBAa B OOMACTU TEIEBUJCHUS —
3TO 13 mateHTOB 20-X I'OJJOB, B TOM YHCJIE CUCTEMA
nepegayu HEMOJBUKHBIX M300pPaKEeHUH, YCOBEP-
HICHCTBOBAHUE MEXAHUYECKOHU PA3BEPTKU, U300peE-
TEHUE 3JIEKTPUYECKON Pa3BEPTKU, UJed INeEpealo-
M€l TEJIEBU3ZUOHHON TPYOKHU C UCIONIb30BAHUEM SIB-
JeHUsA BHYTPEHHETO (poToadpderra u ap. [1]. Umen-
HO TOI'ZA YepHBIMEB NPEIOXKUII METOJ, MOAYIAILUNA
CBETA IIPU NOMOIIM BO3AEHUCTBUA IEKTPUUECKOTO
MIOJI HA CHEIIUAJIBHBIE JKUAKOCTH C PE3KO BBIPAXKEH-
HBIMU fABIEeHUAMU Keppa.

Jaxe nocie obpazoBanus JIOPU YepHbIEB He
MpEeKPaTUI KOHTAKTH ¢ Modde. Tak, B 1934 1. B UH-
cruryre, B Kabunere Modde, rae B Hacrosee BpeMs

NPOTOHON
COBELLLAHHA ¥ AHAQEMMKA A. ©. HODDE

or 16. 1. 34 r.

no pocy mec
By nnoxoR BHA

cpepacrs
M Ha 6

HOUBIO,
Ans yener

g
P Y P

Mpucyrcroosanm:

1. Axagemur Modde A. O,

"} " Yepruiwes A, A.

3. » Banunos C. M.

4. Npogeccop Angpees H. H.

5. » Mananexcs H. M.

[} » NeBeges A, A.

7. » Posmancknn 4. A,

8 » Nunnng B, M.

g " Munnep @. A,

10. Hau. paguodrakynetera BITA Axosnen.

11. Mom. aupexropa Mucturyra tenemexanmk Amgpees B. H.
12. Hayunwi cotpyannk N3@H — LWembBens B. K.

13, » n LiumBanun B. B.

14. Hayuneid cotpyannk @TH — Xaputow

15, " n Comenon

16. " » laspyx.

17. MNpeacraswrens ¥NBO PKKA wumenep Owenxos M. K.
18. Hau. KYKC NBO — Xopowsmnos M. E.

19. Hau. HUO KYKC MNBO — MywoBbopeuwi.

Cnywanm:

Coofuenwe npeacrasurens Ynpasnewws npotHecso3aywHoR oboponw PHKA
whmenepa Owenxosa, wauanewwka Hypcos ye T AHoro
cocrasa MBO ros. Xopowwnosa w akagemuka A. @. Modbde o kpaiken wecBro-
AMMOCTH B COBE y npo A obop B uenax obec-
nevexus BOEBOro WCNONL3OBAHMA TexHWueckWx cpeActs MMBO, KoHCTpYWpOBaHMA

B , obecn \ EHap € Ha B BuwCOTaX Mo-
pagea 10 wm w ganeHocTs Ao 50 KM B YyENOBHAX, HE JABHCALYME OT aTmocepHorg
COCTORMMA M BPEMEHH CYTOM.

MepBas cTpaHMUa NpOTOKONA CoBellaHns y akapemuka A.®.Nod-
te o1 16 saHBaps 1934 .

Haxojurca mysenn dusrexa, COCTOIOCh COBELIAHUE,
MOCBAIIEHHOE CPEACTBAM MPOTUBOBO3AYIIHONU 060-
ponsl [11, ¢.71].

Yepes ueTelpe Irojjd YCIEMHON padoThl Ha IIOCTY
pupexropa JIDPH, B 1935 1., YepHBIMEB OB NEPEBE-
JIEH HA JJOJDKHOCTb BTOPOI'O 3AMECTUTEINS JUPEKTOPA,
1 BCKOpPE NPHUHAT HENPOCTOE PEMIEHUE 06 yXO/Je.
Anexcanjp AJIEKCEEBUY HE MOT COTTIACUTBCA C PEopra-
HU3aueNn MHCTUTYTA — JIDOU, moaBEJOMCTBEHHBIA
BCHX, nepenanu I'1aBHOMY yIIPaBIEHHUIO AJIEKTPOCIIA-
GOTOYHON NPOMBIIIJIEHHOCTH Hapkomara aBUAIIUOH-
HOM HMPOMBIIUIEHHOCTH, YTO IMOBJEKJIO 34 COOOI U3-
MEHEHUE TEMATUKU PabOT U (PAKTUYECKHU JTUKBU/AA-
LU0 MHCTUTYTA. YacTb COTPYAHUKOB JIODOHW ynuim
B dusTex, B yacTHOCTU Macmakosern, POXaHCKHUH,
Ko63apes u zp. [Tananekcu nepemen B LleHTpaabHYIO
pasnonaboparopuio [2, ¢.55].

B 1936 r. YepHBIIMER BO3MIABUI Ta60PATOPHIO T'd-
30BOI'O pa3paja DHEPreTUYECKOro uHcturyra AH
CCCP B Mockse. OCHOBHBIMU HAay4YHBIMU COTPYJLHM-
KaMH MHCTUTYTA B TO BPEMS OBIIN YIEHBIE-IHEPTETU-
KM, YY4CTBOBABIINE, KAK U OH, B pa3paboTKE IIaHA
FOBDJIPO — M.A.llarenen, U.I'Anexcanapos, K.A.Kpyr,
JLK.Pam3un; yepes ABa roja K HUM IPUCOEAUHUIICA
H.OITamanekcu. B xkoHne 1930-x rogos YepHBIIEB
[IPEJIOKUIL HE UMEIOIUE MUPOBBIX aHAJIOI'OB TEXHU-
YECKME PEIIECHU JJId CO3JaHUA €JUHOU BBICOKO-
BOJIBTHOM CETU B CTPAHE.
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B xoHne 30-x rogoB YepHBIIEB BO3IIABIsAI MH-
CTUTYT YCOBEPIUICHCTBOBAHUSA HHKEHEPOB IO dHEPTeE-
TUKE, aBTOMATUKE U ¢BA3u npu BHUTOD, 6bL1 npes-
ceparenem Komuccum nocrosHHoro tToka AH CCCP
(1938-1940). 1o caMOIl KOHUYUHBI OCTABAJICA HA (PU-
3UKO-MEXAHUYECKOM (paKyabreTe [TONMUTEXHUYECKO-
'O UHCTUTYTA NPOdeCccOpoM KadeJpbl TEXHUKU BbI-
COKOT'O HAIPSXKEHUS.

Anexcangp AnexceeBud YepHBIIEB CKOHYAICA
18 anpens 1940 1. B BOo3pacre 57 jeT, uepes 16 aHei
nmocne cmepTu Keuol Ansuru Puuapposubr HIMupr.
OOBABJIEHUE O €0 KOHYUHE ObIIO HAIIEYATAHO B I'd-
serax «IIpasga» m «M3pecrusa». [loxopoHeEHB Cy-
Ipyru psAgoM — Ha BorocsoBckoM kiaajgoume B Ile-
Tepoypre.

Cerogus, B XXI B., XO4€TCS HAMMOMHUTD YACTO IU-
THUPYEMBIE CJIOBA U3 CTaTbU YepHbImEBA «O6 UMIIOP-
T€ WJIEH U O MEJIOYHOM OMNEKE», HATIEYATAHHOU B TI'a-
3ete «M3BecTus» BecHOM 1936 1.: Mo uacmo nedooye-
HUBACM CE0UX COOCMBEHHbIX UOCL U USAUWHE npe-
KAOHACMCA nepeo 3azpanuyel.. Hado 6onee eHumaA-
MeNbHO NPUCMAMPUBAMBCA K TMOMY, IO 0CNACmCs
8 HAUUX COOCMBEHNHbIX UHCINUMYMAX, U YMemb 60-
epema noooepiucams uyennovie nPeoroNerus, He 00-
acudance, noKa oHu 6y0ym pazpabomansl 3a 2parii-
yetl u 3amem umnopmuposanss k Ham [1, 12].

AKTHUBHAS TBOPYECKAA KU3Hb AJIEKCAHAPA AJICK-
ceepuya YepHblmEBA 104 Kpblmen dusrexa npojoi-
Kanmace 13 jerT (Ha 3TOT MEPUOJ €ro paboTs U3
41 matenTa U AaBTOPCKUX CBUJETENBCTB NIPUXOAUTCA
39). HayuyHas U OpraHn3aToOpPCKas AEATEIbHOCTD BTO-
pOro repos Hauero MOBECTBOBAHUS — COBETCKOTO
(pusuxa, unena-koppecnongenta AH CCCP Ilasia
[TaBnoBuva KO6EKO — NPAKTUYECKU MOTHOCTBIO CBS-
3aHa ¢ Pu3TEXOM, I'ZIe OH NpopadoTan 30 JeT no4YTn
C CaMOro OCHOBAaHHA MHCTUTYTA. ETO moprper xpa-
Hurca B Mysee OTHU.

N.N.Ko6eko — «6NOKAAHLIN AUPEKTOPY»

[Tasesn [TaBnoBud KOOGEKO NPOUCXOAUI U3 POJOBUTON
JBOPAHCKOM ceMbu. Ero e no TMHuu OTid, TAUNHBIN
copeTHUK Poma Pomuy KO6GEKO, CIYXKUI COBETHHU-
KOM NpaBieHUs [oCyaapCTBEHHOIO 32€MHOTO OaHKA
B [Terepbypre. Jaaa — Imutpuit PoMu4, 5KOHOMHUCT,
YJIEH-KOPPECIOHIEHT POCCUIICKON aKA/IEMUN HAVK,
U3BECTHBIM MYIIKUHUCT, OBl KazHaueeM JIuTdonaa,
pupexkropoM Ilyonuunon 6ubianorexu. Oren Ilasna
[MaBnosuua — Ilasen PoMuy, BHIITYCKHUK AJICKCAH/-
POBCKOI'O JIULES, B T€ I'OJbl CTATCKUNI COBETHUK, CIIY-
JKUJI HOTAPUYCOM B I. BUJIBHO (B HACTOAILLEE BPEMA
. BunpHIioc, JInTsa).

[Tasen poguiica B 1897 I. 1 CTAN YETBEPTHIM peE-
6eHKOM B cembe. Jlo 10 seT oH 06y4yaacs joMa B I10-
mecThe Kyapuun (neiHe IIunckuit p-n benopyccun),
3aT€M IIOCTYIM/I B MYXKCKYIO T'MMHA3UIO B BUIJIBHO.
B cBasu ¢ IlepBoit MUPOBOM BOMHOMU CEMbs 3BAKYHU-
poBanace, u Ilasen 3akonyna B 1917 1. MCTUCIABIIb-
CKYyIO T'MMHA3uI0 [13, ¢.290].

CrypeHt Cenbckoxo3sitcteeHHoro uHctutyTa Masen Kobeko,
nocne 1921 r. (310 camas «monopas» gotorpacua M.M. Ko-
6eko u3 apxusa OTU).

OH cpasy 6Bl IPU3BAH B APMHUIO, CTAB (Perepsep-
KEpOM B 6-M apTHIIEPUIICKOM UBU3HOHE B Heree,
B 34I1AaCHOM JMBU3MOHHOM IOJKY. PeriepBepKEPHI,
PAaBHBIE 110 3BAHUIO YHTEP-O(UIIEPAM B APYTUX POJAX
BOMCK, KOMAHJOBAJIX OPYAUNHBIM PACYETOM U MOIJIU
BO3TJIABIATH APTUIJIEPUCKUIT B3BO. CO3HAHME JOITd
U CaMOOTBEPKEHHOCTb, BOCIIUTAHHBIE B APMHH, CO-
CIYXUIHN 106pYI0 cyx06y ITasiy [1aBioBuvy B HEPUO]
€ro «6JI0KaJHOTO JUPEKTOPCTBA» B 1941-1944 rT.

Bckope n3-3a 60y€3HU (TYy6EPKYIE3a B OTKPBITOM
dopme) Kobeko 6611 1eMOOUIN30BAH. TAra K 3HaAHU-
AM, OCOOEHHO K (PU3MKE M XHMHUH, IPUBEIA €r0 HA
(PUBUKO-MATEMATUYECKUHT (PaKyIbTET MOCKOBCKOI'O
yausepcuTeTd. OJHAKO NPOYYMICA OH HEJOIIO —
peBononua cosfana an1a cembu Kobeko 6Gonpmue
TPyAHOCTU. ITaBesn CTaJl KOPMMIBIIEM OOJBIION Ce-
MbH, YCTPOUJICA HA PAOOTY B YE3AHBI KOMUTET Ha-
popHOro obpazosanusi B Mcrucinasne. Kpome Toro,
OH IIPENOJABa] HEMEUKUHU U (PPAHIY3CKUI S3BIKU
B IIKOJIE, KOTOPYIO B IEPUOJ AKTUBHOI'O «yYIUIOTHE-
HUS» JKWIbS BIACTH YCTPOUIN NPAMO B IPOCTOPHOM
nome cembu Kob6eko. ITaBen MeuTayn O JaJbHEHIIEH
yuebe u B 1921 I. CTan CTYAEHTOM CENbCKOXO3AUCT-
BEHHOI'O UHCTUTYTA B I. Jopku CMOJIEHCKOIO OKPYIa,
pacmonoxeHHoro B 60 kM OT foMa B Kyapruax. B uH-
CTUTYTE OH C YBJIEYEHUEM U BECbMA YCIIEMIHO 3AHA-
Cq ATPOHOMUEN U XUMUEN.

B 1924 r. ITaBes KO6EKO NONYUUI CIEIUATBHOCTD
arpoHOMA M yexasn B JIEHUHIPaJ, TA€ TOCTYIHUI CIy-
JKUTEJEM Ha BCIOMOTAaTe/lbHbIE PAOOTH B (PU3UKO-
XUMHUYECKUN OTJAEN TOJBKO YTO OPTAaHU3OBAHHOU
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HOTII (kax yIOMHUHAJIOCH BhiLIE, AupekTOopoM LD TII
6b1 Modde, ero samecrurenem — YepHBIMEB).
Bckope ero NoAKII0YUIN K UCCIEJOBAHNUAM ITOTUME-
pU3aLUU MACEJ NIPU UX BBICBIXAHUHU, JJTEKTPUUECKUX
CBOWCTB MOJUMEPOB, INEKTPONPOBOAHOCTH CTEKOJL
Hodde ob6paTnn BHUMAHHUE HA TATAHTIUBOTO CO-
TPYAHUKA U NIPUIJIACHI €I0 HA paboTy B CBOIO J1a60-
paropuio B dusrex. 3pech KOGEKO Hayan u3ydarhb
CBOVCTBA OPraHUYECKUX U HEOPTraHUYECKUX U30JIA-
LIMOHHBIX MATEPUAJIOB, PE3YIBTATH 3TUX UCCIENO-
BAHUN CTATU 3HAYUTEIbHBIM BKJIAJOM B (DU3UKY [U-
3JIEKTPUKOB. B CaMOM Haydasie CUCTEMATUYECKOTO UC-
CIEAOBAHUA TONYIPOBOJHUKOB B HANIEN CTPAHE OH
cosMecTHO ¢ M.B.KypuarossiMm u K.JI.CHHEIBHUKO-
BBIM MCCIE0BAN 3(PMEKT BHIIPAMIECHUS TOKA B CEp-
HUCTBIX COEJUHEHUSAX.

Vke ¢ 1925 r. ITasen I1aBi1oBAY IPUHUMAJ ydacC-
THE B OPraHMU3AIUU UCCIELOBATENBCKUX JTA00PATO-
pUM HA 3aBOJAX 3JIEKTPOUIOIALMOHHOMN IIPOMBIII-
JIEHHOCTH, B YaCTHOCTH Ha 3aBojie «CeBKabEIb».

B 1930 r. Kob6eko coBMeCTHO ¢ Kyp4aTOBBIM Ha4al
HUCCIIEJOBAHUSA JUINEKTPUIECKUX CBOUCTB CETHETO-
BOH COJHU. DTU PAOOTHI IO CETHETOIIEKTPUYECTBY O~
JIYYWIA BCEMUPHYIO U3BECTHOCTb, U B 1933 1. [lasen
[TaByroBuY ObUT HArpaX/JcH npemuer Hapxomara Ti-
JKEJION MPOMBIIIUIEHHOCTH, B BEZICHUU KOTOPOTO HAXO-
auncs Toraa PU3NKO-TEXHUYECKUI HHCTUTYT.

C 1932 1. Ko6€eKko 3aHnMancs (PU3NKON U XUMUEN
aMOP(HBIX BEMECTB, B TOM YUCJIE BBICOKOMONEKYIAP-
HBIX COCJMHEHUH, U KHUHETUKOM IIPOLECCOB IIOAUME-
pusanuu. Ero ucciaefoBanusd IPUBEIU K BOSHUKHOBE-
HUIO HOBOT'O HAINPAaBICHUS B (PU3UKE TBEPAOTO Te-
12 — (PU3UKU PENaKCAIIMOHHBIX Npoleccos. ITocue
3aUTe B 1935 I. JOKTOPCKOM JUCCEPTALUU HA TEMY
«AMOp(HOE cocTosAHUE BemecTBa» Kobeko cranm oj-
HHUM U3 IIEPBBIX JOKTOPOB HAYK B PU3UKO-TEXHUYEC-
KOM MHCTHUTYTE.

B 1930 r. I1aBen [1aBjOBUY HAYAJT YUTATDh JICKIUU
1 4epes3 MATh JIET NOIYUMII 3BaHue npodeccopa Ionu-
TEXHUYECKOTO MHCTUTYTA, ¢ 1944 1. 3aBegoBas Kades-
pou pusuku quanekTpukos. 10.M.Konres BCHOMUHAET
0 MOCIEBOEHHBIX Jekuax Kobeko ciaeayromee: Cxo-
pee, amo Oviu He LeKyul, a HenpuryIcoenHsie bece-
0bt. OObIMHO OH NPUHOCUN HA 3AHAMUSL 6 KAPMAHAX
Mmaccy o0pasy06 u mexHuweckux u3oeautl, pabomaio-
UUX 80 MHOUX HOBCTULUX YCMPOUCNEAX, UINO NO360-
JANO  HAM, MOLOObIM, NOHUMAMb 6CI0 BANCHOCND
U nepcnexmueHoCms Mot 2PYNns. Mamepudos.
Brazooapa e2o marepe 2060pUMb HeNnpUHYIOeHHO
U npocmo, 6ce, 0 wem O PACCKA3bl8an, Kax 2060PUMCA,
«00X00UNO 00 YMa U 3anaddno 6 oyuy» (14, c.13].

B ntone 1941 r. Ko6eKko ObLI BBIAIBUHYT HA 3BAHUE
uynena-koppecnonjenta AH CCCP. Ho navanacey Benn-
Kast OTEUEeCTBEHHAs BOMHA, €r0 U306paHUe ObLIO OTJIO-
JKEHO U COCTOSJIOCH TOMBKO 29 cenTadpsa 1943 r. [Tasen
[TaBIOBUY HE 3BAKYUPOBAICH ¢ PUBUKO-TEXHUIECKUM
HUHCTUTYTOM. JJOGPOBOIBHO OCTABIIMCH B OGJIOKAZHOM
JIeHuHrpajie, OH NPUHAT Ha Ce6s 0OSA3aHHOCTU HAYU-
HOT'O PYKOBOAWUTENS, 2 ¢ MOHA 1942 1. mo 1944 1. —
pupexkropa JlenuHrpajackoro ¢gunuana OTU. B Jle-

O e ——

MN.N.Kobeko (cnpasa) u U.B.Kypuatos B nabopatopuu ®uste-
xa, 1928 r.

MN.M.Kobeko u H.B.BonkoBbicckas y cTeHbl 3aaHus ®TU ¢ am-
6pasypoii, 1942 r.
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B.A.Nothce u M.N.Kobeko. KpoHwTaar, 1942 r.

HUHI'PAJIC B HAYAJIE 6JI0KA/IBI OCTaBaIOCh 103 pusre-
XOBIIA, VK€ K (PEBPATIO B UHCTUTYTE PabOTANIU BCETO
26 4enoBeK, W3 HUX — 16 HAYYHBIX COTPYAHUKOB
(4acTp M0/1EN 32 OCEHDb U 3UMY IBAKYUPOBAJIU, HEKO-
TOpBIC MEPENUIN B IPYTUE VIPEXKACHUA). B CYpOBBIX
YCJIOBUAX «OJIOKAJHBIN JUPEKTOP» CYMET HANAJUTh
paboTy MaJIEHBKOTO KOJIJIEKTUBA (DUINAJIA IO BBIIIOJ-
HEHMUIO 33144 BOEHHOTO BPDEMEHU, IPUBJIEK K PaboTe
HECKOJIBKO KPYIIHBIX YYEHBIX U3 APYTUX HHCTUTYTOB,

JoOwicsd AeMOOMIN3ALUN psaja crenuanucros. OH
BOIIIEJ B COCTAB CIIEUANbHON TeXHUYECKOM KO-
MUCCHU N0 PEAIU3AIUU OOOPOHHBIX M300PETEHUI.
[To 3agannio BoenHoro cosera JIEHUHIPAJCKOTO
(pponTa PU3TEXOBLUBI pabOTATU HA NPOKIAAKE Jla-
TOKCKOU JIEJOBOM TPACCHI, ¢ SHBApsA 1943 1. — moj
HInnccensOyproM Ha BOEHHBIX JIEJOBBIX IIE€pPENpa-
BaX, a B 1944-1945 rr. — Ha BOEHHO-MOPCKHUX ITIepe-
npasax noj Tammuuom. PU3TEXOBCKAs HAYYHAS IPYII-
14 110J, PyKOBOACTBOM KO6€EKO, OpraHn3oBaHHas npu
«JIEJOBOM CIyKO€» JIECHUHTPAJA, IPOBENA UCCIEN0BA-
HHA CTATUYECKUAX U JUHAMUYECKUX HATPY3OK HA JIEJ.
B pesyabsrare corpygHukom H.M.PeiiHOBBIM 6bLI CO-
371aH NPUOOp 1A PETUCTPALUU KOJAEeOAHUN JIbja
1 UCCIIEeJOBAHUS AedOpMaIIUU JTEAOBOIO IOKPOBA —
nporuborpad [15, ¢.39]. Coprsa Bnagumuposna Ko-
6eko, xeHa Ilapna I[TaBroBrYa, NPEMIOKUIA KOHCT-
PYKIMIO HE3AMEP3AIOMUX NPOPYOEN A HENPEPHIB-
HO paboTel nporu6orpagos.

3HAHUE XUMUHU U ATPOTEXHUKU OYEHb MPUTOU-
JI0Ch «OIOKAAHOMY AUPEKTOPY>. OH U300pea CIOCOO
OYUCTKUA ONUMBEI U KPACKU HA PACTUTEIBHOM MaCIE
(B mOJBaE MHCTUTYTA OBLIM OOHAPYXKEHHI 28 BELEDP
011 (Bl U KPACKA, HE UCIIOJIB30BAHHBIC JIJII PEMOHTA*)
U 3TUM CIIACAJT CBOUX COTPYAHUKOB OT T'OJTOAHOMU
cMepTH. [ABafillaTh TPAMM «3JTUKCUPA KU3HU» — pac-
TUTEIBHOT'O MaCa, MOJIYYEHHOTO MOCAE OYUCTKH, —
J1aBAJIl OCOOEHHO UCTOIEHHBIM. [10/] pYKOBOACT-BOM
Kob6eko 6b1a CO3/JaHa YCTAHOBKA JIJISI OUMCTKU Kpa-
COK, KOTOPBIE TPUBO3UIN B PU3TEX U3 APYIUX UHCTHU-
TyTOB. [IaBen I1aBaoBuY NucCan B MUCbME TOBAPUIILY:

* ApxuB ceMby CTEITaHOBBIX, COTPYAHUKOB OTU B TPEX MOKOJICHUAX
(AM.CrernaHoB, KOMEHJAHT 30aHUs, 3aTEM 3aBEAYIOIINI TEXHUICC-
kuM xo3s1iicTBOM OTH (1922-1956), ero cbit BA.CTenaHos, 3aBe/y-
1omui 1aboparopueit, 1 BHyK C.B.CTenaHos, BeyIui HHKEHED).

Ipynna yyeHbIX U BOEHHbIX NPU NPOBEAEHUN UCCIEL0BaHUI KonebaHuil nbaa nporuborpacdom (cnpasa ¢ npudopom crout M.M.Ko-

6eko). 2-e Cyzpanbckoe 03epo, 03epku, heBpanb 1942 r.
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«[IpUATHO CMOTpPETH, KOI/la IOC-
JIe HECKOJIbKUX IOPIMHU TAKOI'O
panuoHa N0/ OKUBAJIU HA IJIa-
3ax» [16, ¢.10]. On gobuics nepe-
BoJga nadoparopuit IOTHU B cTaTyc
MACTEPCKUX (UX OBLIO JEBATD),
B PE3YJIbTATE COTPYJHUKU CTATH
nony4dats 250 r xne6a — Kax pabo-
ype, a He 125 1, Kak cayxamue
U wxauseHubsl. M3 103 corpyanu-
koB punuana O®TU, oCTaBMIUXCSH
B OCAKJEHHOM I'OpoJie, OT TOI0/a
yMep ofuH 4yenosek. AL Anekcan-
JPOB TaK MUCAT O «BJIOKaHOM JIU-
pexrope»: Ilasen Ilasnosuu Obin
0N 6CeX OCMANbHBIX KAK 020Hb,
om KOmopoz2o 3amepsuiue aoou
enumuolgarom menao. O 0YMa
MOABKO, KAK Cnacmu Jrooeti, cnac-
mu Opy2ux JeHuHzpaoues u om-
cmoams 20po0 om epaza. /Jenun
¢ mosapuuyam 6ce JUUeHUs, He
n0360284 cebe Hu maneliuiell npusuUneulL: 6ce 6cem
noposHy — u maxcenviti mpyo, u 6aoxaonan nuua. On
ObLT UeI08EKOM 0€JLa U YHCHbIM KANCOOL KAeMmOouKol
cgoe2o mo3za.. [17, ¢.145]. Becnom 1942-ro Anekcan-
pos, nocetus JleHuHrpaja npoespoMm Ha CeBepHbBI
(OT U BCTPETUBHIUCL C COTPYJHUKAMHU UHCTUTYTA,
Hamesn [LITKOGEKO U APYrux UCTOLEHHBIMU, «HCTa-
SBITUMH», HO COXPAHUBIINMHU SICHOCTb MBICJIN U TBEP-
nocTh ayxa [16, ¢.10].

Ko6€eKO Mpe/IosKUI UCIOAb30BATh JI U30JATO-
POB 3EHUTHBIX 6aTapey B3dMEH JAUIIEKTPUKA AHI-
JUUCKOTO NPOU3BOJCTBA 3CKAIIOH — BBICOKOUYACTOT-
HBIH 3JEKTPOU3ONAIMOHHBIN MaTEpUan, pa3paborT-
KOM KOTOPOI'O OH 3aHMMAJICA A0 BOWHBL M3rorasnu-
BATH CJOKHOE M3JIeJIUE OBbLIO I1O-
pyueHo 3aBojsy «CeBkabenb». Ko-
O€KO U PeMHOB HAJIAXKUBAIU IIPO-
HU3BOJCTBO HA 3aBOji€. PEITHOB M03-
K€ BCIIOMUHATL: CKONbKO A100ell,
0YKBANLHO CMOABULUX HA KPAIO
MO2UNBL, OBILO CACEHO U 30PABCT-
8y1tom no cetl 0eHs 6.1a200aps X10-
nomam Ilaena Ilasnosuvua Kobe-
Kol.. Moi 6ce 6 Qusmexe ObL1LL MO2-
oa 6yKeanvio enoonens 6 Ilaena
IHaenosuya. On 3a60MUNCA O KANC-
OOM... CYHANOCL, OMOABAL UACMb
€60€20 nailka COmpPyoHUry, 4be
noaoNceHUue CMaro8usocs y2po-
acarouum, Ymen 0066ims 006a6KU
K CKYOHOMY NAIIK)Y, HeUSMeHHO 3d-
bomuncs, umobsl Haubosee ocia-
0esuLLX NOMECUMb 6 OMOCNbHbLL
cmavuonap npu JIIIH. Exan na ee-
Jocunede 8 0py20ii KoHey, 20pooda,
umoobs, Y3Hams o cyovbe He Bbi-
weoute20 na pabomy wenoeexd, 6e3
€20 Ha CauKax 6 20cnumans. Cam

M.M.Kobeko n H.M.PeitHoB Ha 3aBoae «CeBkabenby» B 6nokaaHom JleHuHrpaae, 1942 r.

HeOOHOKDAMHO Nonaodal noo apmuinepuiickue 00-
cmpensl, HeCKOAbKO pa3 Obli KOHMYNICeH, 00UH Pa3
maxceno [16, c.10].

B 1942 r. [Tasen I1aBnosrud Ko6€eKo 32 060POHHYIO
pa6ory 611 npemuposat IIpesuguymom AH CCCP, no-
JIY4UI ONMarofapHOCTb MO JIEHUHTPAACKUM BOMCKAM
[TBO 3a BOCCTAHOBJIECHHUE CIEIOOOPYJOBAHUS. 34 Ca-
MOOTBEPIKEHHBII TPYZ B 6J10KaAHOM JIeHUHTpajie YKa-
3oM IIpesuauyma Bepxosuoro Cosera CCCP oT 17 mas
1944 r. Ko6eko Obl1 HarpaxaeH opgeHoM JlennHa. Ko-
ManjgoBanue KpacHo3HaMeHHOro basrtuiickoro @io-
Ta y4OCTOMIIO €ro opjeHa OTe4eCTBEHHOM BOUHDL 2-1
CTETEHH 32 BHINIOJTHEHNE OOEBHIX 3aJaHUU. Takke OH
OBl HArpax/jeH opaeHoM Tpyposoro Kpacuoro 3Ha-

MN.N.Ko6eko, H.B.BonkoBbicckas n H.M.PeiiHoB Ha oropoge ®TU, 1942 r.
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B capy ®ustexa, nepsoe neto nocne cHATUA Gnokaasbl JleHnHrpaaa, 1944 r. Mepsbiit
paa (cnesa Hanpaso): C.W.Ckosopopga, M.M.Kobeko, B.A.CTawesuy; BTOpOi pAA
(cneBa Hanpaso): A.M.CrenaHos, H.W.WWnwknH, ®.N.Munaruu, H.M.PeitHos, B.A.Jla-
nuHckuit, A.3.JleBUH30H.

MEHU, MEJAIAMU «32 000pOHY JIEeHUHIpaia», «3a MO-
6eny Hap Tepmanueit B Benukoint OTeuecTBEHHOM BOM-
He 1941-1945 11> n «3a 1061ECTHBIN TPYA B Benukon
OreuecTBeHHON BOMHE 1941-1945 rr». [Tasen I1asio-
BUY OCOOEHHO I'OPAWICH MEAAIbIO «32 060poHy Jle-
HUHIPAA>.

B nocneBoeHHble 10/1bI KOGEKO OBLT 3aBEAYIOMIUM
orzaenom nonumepos JIOTH, ¢ 1947 . — 3aMmecTUTENEM
JTUPEKTOPA 110 HAYIHOU padoTe. B fexadpe 1950 1. moj
nasineHneM o6crToaTenscTs A. @ Modde nepemen Ha
JOJDKHOCTD 3aBEYIOMIETO J1AO0OPATOPHUEN, 4 JTUPEKTO-
pom ®usrexa HazHaumau A.ILKomapa. O6CTAHOBKA
B MHCTUTYTE U3MEHWIACh. B mapre 1952 1., mocie ne-
YaJbHO 3HAMEHUTOTI'O yueHOro cosera JIOTU [15, ¢.90],
xorga A6pam ®egoposud Hodde nocie 32 €T Aupex-
TopcTBa B @TU BHIHYKACH 6BUT TOKUHYTbh POJHON UH-
crutyt, ITasen ITaBnosud Ko6eko BMECTE C COTPYJHU-
KaMU CBO€H aboparopuu nepemen B MHCTUTYT BBICO-
KOMOIeKyIApHbIX coegunenuit AH CCCP.

Bckope Ilasna ITaBnoBruya HACTUIIO GOMBIIOE T'O-
pe — ero xeHa Codps BirajuMupoBHA TSXKENO 320071€-

Jlutepatypa / Reference

JIA 1 CKOHYIACh OT OEJOKPOBUSL.
TarocrHast MOMUTUYECKAs OOCTa-
HOBKA B CTpaHeE B Hauasne 50-X ro-
JIOB, CBSI3aHHAs1 C OOPBHOOI C KOC-
MOIIOJIUTU3MOM, BBIHYXKJAECHHBIA
yX0/1 U3 pogHOTO PU3TeExa, CMEPTH
JKEHBl — BCE 3TO IOJOPBAJIO HE
TOJBKO (pU3NUECKOE 310poBbe Ko-
6€KO, yKe 0C/1a0IEHHOE BI0KA/I0MN,
HO U AyIIEeBHOE paBHOBecue. I1aB-
na [laBnoBuya HE CTAIO 6 STHBAPS
1954 1. OH IpPUHSII HEIPOCTOE pe-
HICHUE YUTH U3 XKU3HU. B ero o6y-
Marax HaIaud OPOIMaJIbHOE MHUCH-
MO 6€3 JIaThI:

Moum copamnuxam no Hay-
noti pabome!

Jopozue 0py3va u mosapuuu
no pabome!

A ocmaennio 6ac ¢ ACHOU yee-
DeHnocmsio 8 mom, umo 6ce 6ol
HAX00UmMecs 8 NOAHOM pacuseme
meopPUecKoll CunbL U HAY*UHOU 3pe-
aocmu. Cmapasn HAHbKA 8aM O0Nb-
we ne nywcna. Ona oaxnce, moicem,
8 KaKoi-mo mepe CmecHaida 6auLy
camocmoamenvHocmes. He ccopo-
meco u, Kax pamsuie, OPYICHO pe-
watime nocmaenennvle nepeo 8amu HayuHovie 3a0ai.
He nomunaiime meHsa JUXOM, NOKOUMDBLIL ObLT HENI0-
X0tl uenoeex u 6cezoa UCKPeHHO n0bun eac. Iluury
MO MHa BCAKULL CAYUAll 8 CBA3U C YUACMUBULUMUCSH
cepoeunbimu nPUNaoKami.

Ave amici! Moriturus vos solutat!

(Cnasemecs, 0py3val HOywuil na cmepmo npu-
semcmeyem gac!) [14, c.31-32].

«bnokapnublil gupekrop» dPusrexa, Ilasen ITasno-
Bu4 KOo6GEKO, HABCETJa OCTABUJ NAMATH O CBOEH JI00-
BU K PojinHeE, K JIIOSAM, O CBOEI NPEAAHHOCTU HAYKE.

% ok ok

B 3ak/I0UEHUE HENB3s HE CKA34Tb, UTO NpOdec-
copa Yepupimés u Kob6eko, n04U BBICOYANIIETIO
npodeccuoHaNnnu3Ma, 6bUIM COPATHUKAMHU M HAJECK-
HBIMU CHyTHUKaMu A6pama Pegoposuua Hodde
B IIEPUOJ €I'0 JUPEKTOPCTBA. OIOPa HA TAKUX JIIOJEN
BO MHOI'OM IIpeAONpENEeNnId YCIEX CO3LAHUI JIe-
HUHI'PAaACKOTO PHU3TEXA U CUCTEMBI (PU3UYECKUX
WHCTUTYTOB B CTPAHE. W

1. Kucenes A. «<Pycckoro daucoHa» 3Banu Anekcanap Anekceesud Yepuoimes. Oaekrponuka: HTB. 1999; 2.
www.electronics.ru/journal/article/1669. [Kiselev A. «<Russian Edison» Was the Name of Alexander Chernyshev.

Electronics: STB. 1999; 2. (In Russ.).]

2. Poeuncruii BIO., Yepnoiuesa M.A. Anexcanjp Anekceesuu Yepuseimes. 1882-1940. M., 1998. [Roginsky V.Yu.,
Chernysheva M.A. Alexander Alekseevich Chernyshev. 1882-1940. M., 1998. (In Russ.).]

3. Comunckuii M.C. Abpam ®egoposud Modde. M; I, 1965. [Sominsky M.S. Abram Fedorovich Ioffe. M,; L., 1965. (In Russ.).]

4. Avaxoe b.b. ICTOpUsS U METOJLONOTUA TEXHUUECKON (pU3UKU: YU. nocodue Ans By30B. CII6., 2013. [Diakov B.B. History
and Methodology of Technical Physics: Textbook for Higher Educational Establishments. SPb., 2013. (In Russ.).]
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during the War. SPb., 2012. (In Russ.).]
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17. Anexcanopos AIl. Bocnomunanus o I1asne I[Tasnosude Ko6eko. Pusuka: npobaeMel, ucTopus, moau: COOpHUK
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Two Portraits: A.A.Chernyshov and P.P.Kobeko

R.EVitman', E.-V.Kunitsyna'
Toffe Physical-Technical Institute, RAS (Saint Petersburg, Russia)

A.A.Chernyshev and P.P.Kobeko played a huge role in organization, development and survival of Physical-Technical
Institute (PTI) in different years. In 1918 Chernyshev at the request of A.Floffe assumed responsibility for creation the
technical base of the Physical-Technical Department of the State Institute for Roentgenology and Radiology, later he
headed the Technical Department of PTI. Kobeko, the «Siege Director», kept the Institute and the employees non-
evacuated to Kazan working in the besieged Leningrad. Alexandr Alekseyevich Chernyshov (1882-1940) was an out-
standing scientist/practitioner, academician of the USSR Academy of Sciences (1932), Deputy Director of PTI
(1921-1931), Director of the Leningrad Electrophysical Institute (1931-1935). From 1908 he worked at the Lenin-
grad Polytechnic Institute (since 1919 — professor). Expert in radio engineering, electrical engineering, automation
and telemachanics, one of the pioneers in developing the Russian television systems. A major inventor with about
50 patented inventions. He participated in developing the GOELRO plan for the electrification of Russia. Laureate of
the Lenin prize (1930). Pavel Pavlovich Kobeko (1897-1954) was a physicist and physico-chemist, correspondent’s
member of USSR Academy of Sciences (1943). He worked at the Leningrad PTI (1924-1952), Director of the Leningrad
PTI branch during the siege of Leningrad; in 1952 transferred to the Institute of High Molecular Compounds of the
USSR Academy of Sciences. Since 1930 he taught at the Leningrad Polytechnic Institute (from 1935 — professor).
Expert in the field of physics of dielectrics, ferroelectricity, physics and physical chemistry of amorphous solids.

Keywords: Physical-Technical Institute, A.A.Chernyshev, P.P.Kobeko, the history of science.
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HauanpHbI EpUOJ CyNeCTBOBAHNUSA PU3UKO-TEXHUYECKOTO UHCTUTYTA uMeHN A.®.Modde nHrepecHee BCero npo-
CJIEJJUTD 110 COXPAHUBIIMMCS CBUJETENbCTBAM 3MOXU — MATEPHUAIAM €0 apXuBa. C UX IMOMOIBIO MOKHO IOIBITATHCS
OO'BEKTUBHO NPEJCTABUTH IPOUCXOJUBIINE COOBITHS, KOTOPBIE HE BCETIA HAXOAAT BEPHOE OTPAKEHUE B IMTEPATYPE.

KiaroueBbie ca1oBa: PU3NKO-TEXHUYECKUIN UHCTUTYT, apxuBbl, Modpde, HeMEHOB, foKyMeHT, HapkoMmar.

6pasosanne PU3NKO-TEXHUYECKOTO MHCTUTYTA

(PTH), HBIHE BCEMUPHO U3BECTHOTO Pusrexa,

NIPOU3OUIIO CIIYCTA TOJ MOCTE PEBOJIIOLUOH-
HBIX COOBITUH (peBpana—oKraA6psa 1917 1. D10 6BLIO
HENPOCTOE /I CTPAHBI U OTEYECTBEHHON HAYKU BpE-
Ms, KOTZIa MECTO HOPMAJTbHOH KU3HU 3aHAIU TOJOJ,
paspyxd, 6aHAUTU3M, KOT/AA B Havane 1918 1. Bce npa-
BUTEJNLCTBEHHBIE YUPEKACHUA NEpeeXand B MOCKBY
u [Terporpaj; mepectan ObTh CTONULEN CTPAHBL. C TOU
MOPBl UCTOPHUSA HHCTUTYTA OTCUMTANA IIENBIH BEK,
1 I00MIEN JAET HAM IOBOJ OOPATUTBLCA K CAMOMY €€
HA4any, 1714 9€T0 NPUOETHEM K TOMOIU COXPAHEHHBIX
CBUJICTENIBCTB MOXU — JJOKYMEHTOB U3 Apxusa OTHU.

Yto Takoe Apxus ®TH

JOKyMEHTATbHBIE MATEPUATIBI UHCTUTYTA NIPEJCTABIIA-
I0T OIPOMHYIO HCTOPUYECKYIO LIEHHOCTD U1 UCTOPUU
OTEYECTBEHHON HAYKU. K COXaleHunIO, JOKYMEHTHI Ha-
yanbpHOrO nepuoaa ucropuu ®TU cCOXpaHUTUCD B He-
60JIbIIOM KOJIHMUYeCTBE. HEKOTOPbIE U3 HUX (OTUETHI,
IIPOTOKOJBI 34CE€JAHUN YYEHOI'O COBETA M Ap.) 34
1918-1924 rT. y1anocb 06HAPYARUTD B (POHAAX BBIIIE-
CTOAMMUX Opranusanui: Imasnaykm Hapromipoca
PCOCP, IleTporpajckoro oraeneHus [nasHayku u jip.
Bce onm 6111 ¢(pOTOrpadUPOBAHLI U TENEPD ABIAIOT-
Cs1 HEOTHEMJIEMOH YACTBIO (POHZA, TOCKOIBKY B CAMOM
MHCTUTYTE OPUTMHAJIOB JJOKYMEHTOB 34 YKA3aHHBIN
MEPUOJL HE OCTAIOCh. HECKOMBKO JIy4IIe TOJOKEHUE
C COCTABOM JIOKYMEHTOB aPXUBHOT'O (POHJA 32 TOCIIE-
ayomue rogel (1925-1931), x0T U 31€Ch MaTEPUAIIBL
COXPaHUIUCh HE MOTHOCTbIO.

Jeno B TOM, uTO ApxuB @THU K210 UCOBITAHUE BO
BpeMs 6y0KaAbpl JIEHMHIpaja, O MOCHEJCTBUAX KO-

© IOvsxoB B.B., CaBenvena I.H., 2018

TOPOM CBUJETENBCTBYET «/JOKIAAHAA 34AMUCKA> OT
24 anpens 1947 1. B iUpeKUIO ApXuBa AKa/JEMUU Ha-
yk CCCP o cocrosanuu Apxusa OTH. B Heit ropopur-
cA: «.apxuBHbI pong OTU Hakamnusaaca ¢ 1920-x
TOJIOB U IPEJCTABIIAI COOOIO 1O BOMHBI O1aroyCTpO-
€HHOE XPAHMWINIE C COOMIOIEHUEM BCEX PABUI, KO-
TOPBIE IPESYCMOTPEHBI 3aKOHOM. BO Bpemsa Benukon
OTedyecTBEHHON BOWHBI BOMHCKASI 4aCTh, 3aHUMAB-
mas 3aanue OTU, pacxumana U YHUYTOXKAIA aPXUB-
HBIE JIOKYMEHTBHL. B pe3yibTaTe BMEIATEAbCTBA APXU-
Ba AKaJEMMU HAYK JUpEKud WMHCTUTYTA NEpeBena
APXMBHBIE MAaTEPHUABl B IMOJBAJIBHOE IOMEIICHUE,
I7lc OHU ObUIM CBAJIEHBI B I'PYABL. B nmponecce paborsl
110 BOCCTAHOBJICHUIO ApXHBA [IIOCJIE BOMHBI| OBLIO
BBIABJICHO 6OJIBIIOE KOJUYECTBO PTYTHU CPEAU MaTe-
pUaNoB, HA 3€MJISHOM IO, HA CTEJUIAKAX, HA HEOO-
CTPYTAHHBIX JOCKAaX. BBIACHUIOCH, YTO 3HAYUTEIb-
HasA 4YaCTb APXUBA.. IPEBPATUIACH B MAKYIATYPY
B BU/IC PA3PO3HEHHBIX JUCTKOB. Heo6x0quMO 6bI10
crnactu ocratku apxusa GTU, HaliTH HOBOE IOMEIILE-
HHE /U1 XPAHEHUA WIN KAMUTAJIBHO NEPeobopyro-
BATb MOJBAJ, yJAaIUB PTYTb, HACTIAB IIOJBI, C/I€/IAB
CTENNAXKU U T.J.»*

M3 3TUX CTPOK BHUJHO, C KAKUMHU TPYAHOCTAMU
CTAJKABAIOTCA UCTOPUKH, BOCCTAHABINBAA XOJ] COOBI-
TUH, OCOGEHHO B TO CYPOBOE, HO U APKOE BPEMs, KOT'-
Jla HAYMHAJIACh COBETCKAad Hayka. Huxe X0/ 3THUX CO-
OBITUH BOCCTAHABIUBAECTCA 10 MATEPUAIAM JOKYMCH-
TOB 3 Apxusa OTH. JOKyMEHTBI IPUBOAATCS C COXPa-
HEHUEM TEPMUHOJIOTUHU, CTUJIA, IPaBONucaHus (UC-
[IPABJIEHBl TOJBKO OYEBUAHBIE Opdorpaduyueckue
1 CUHTAKCUYECKUE OMUOKHN). [l MOJIHOTH ONIUCAHUSA
COOBITUI TOTO WJIM MHOI'O I'O/la UCHONB3YIOTCSI U 60-
JI€€ TIO3IHUE JOKYMEHTBI, €CJIM OHU CYIECTBEHHO J10-
MOJHAIOT UCTOPUYECKYIO KAPTUHY.

* U3 Buyrpennux g1okymeHToB Apxusa ®TU umenn A.P. Modde.
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JoxymeHT Nel
M3 oryera gupexropa uncturyra A.®.Modde 3a naru-
nerky 1925/26 — 1929/30

HCTOPHA HHCTUTYTA

Tocyoapcmeennuiit Puauko-Texnuvecruli Hncmu-
mym yupexcoen 6w 24 cenmabpa 1918 zooa, xax
wacmes Penmeenonozuueckozo u Paduonozuueckozo
Hucmumyma. B noabpe © nemy npucoeourern Obvil
Onmuuecxuii Omoen, KOMOPoill 6CKOPE BbLLOCAUNCSH
6 camocmoamenvruili Onmuveckuti Hucmumym.
B 1921 200y u3 nezo gvioenern 6vi1 maxice Paouesoili
Omoen, ob6pasosasuiuli Paouessiii HHcmumym.

Ocnoenasn uenesas ycmawosrxa HHcmumyma
C Camozo ezo OCHOBAHUA — COelams Pusuxy 6asoi
COUUANUCMUYLCCKOLL NPOMBLIUNCHHOCINU, OpP2aHUY™eC-
KU CAUB ee C MeXHUKOLL, KaK IMO U BbipANCCHO 6 Ha-
36anuu Hncmumyma.

Inasnsie amanoi:

1. Cosoanue mouyHozo Hay4Hozo A0pa u3 Pu3uKos
u Haubosee npoepeccustvlx mexHuxos (1918-1923 22.);

2. Cozoanue u passepmuieanue BTY3a ons noo-
20MOBKU HOB020 MUNA PUSUKOE, CBASAHHbBIX C 1MeX-
HUYeCKuMU npooaremamu — opeanusavui 6 1919 2o-
0y QPusuxo-Mexanuuecrxozo Paxynromema npu Je-
HuHzpaockom Ilorumexnureckom Hncmumyme;

3. Paszeepmuviganue 1abopamopuil npuriaornoi
dusuxu na nouse 1 u 2 nyHKmMos — opzanusayus
6 1924 200y ITocyoapcmeennoil Pusuro-Texnuueckoll
Jlabopamopuu BCHX;

4. Obcnedosanue u opearusayus ¢ 1925 2ooa ce-
mu 3a600CKUX aAabopamoputl 011 nepeoauu Heno-
CPeOCmeenno 6 NPOMbLUUICHHOCTL HOBbLX Mem0008
U NPUCMO8 UCTILLMAHULL,

5. Opeanusayus KPYNHX HAYUHO-UCCALO06d-
MENbCKUX UeHMPOB 8 OPY2uUX pecnyonuKax u 00adac-
max Cor3a: Uncmumymeo. 6 Xaporoee u Tomcke
c 1928 200a;

6. Co3danue HOBbLX UCCALI0BAMENbCKUX KAPOB
u3 pabouux usobpemameneil u payuoHaAIUIAMOPOS
¢ 1930 2,

7. Hapaoy ¢ passumuem deamenvrocmu 1ocyo[ap-
CTBEHHOIO| Qu3uko-ITexHuuecxozo PenmeeHnonio2uye-
CK020 HHCcmumyma ¢ camozo €20 OCHOBAHUA 6EACh
paboma no npusneuenuio 6cex Ppusuxos Cor3a ¢ mem
ace yenesuim 3adanuem. C 3mot ueavio 8 0exao-
pe 1918 2. Uncmumym co3ean kongepenyuio 6 Mock-
ge uganeape 1919 2. cve30 6 Jlenunzpaoe, KOmMopuiii
u ocHosan Bcepocculickyro accoyuayuto Gu3uxos
(a c 1930 2. u Bcecoro3myio).

Aupexmop Hncmumyma A.O.HLODPDE
Apxus ®THU. ®.1. On.1. 1.116. J1.3-10. Konus.

Hanee uper usnoxenue 3ameicaa A.d.HModpde mo
NPEBPANIEHUIO UHCTUTYTA B LIEHTPAJBLHOE HAYYHOE
AAPO CUCTEMBI NPUKIAJAHBIX JA60PATOPUH, HAXO[M-
muxca noj arujoit BCHX CCCP. B Jlenunrpaje 6su1a
obpazosana lleHTpanpHas (MEPEUMEHOBAHHAA MO-
TOM B JIECHMHIDAACKYIO, 3aT€M B [OCYAAPCTBEHHYIO)
(pU3UKO-TEXHUYECKAA TAO0OPATOPUS, OPTAHU3ATOPOM

U JUPEKTOPOM KOTOPOI ¢ 1924 1. 6b11 cam Modde.
OH BO3IMIABUJT U J1a60PATOPUIO (TIO3KE NEPEUMEHO-
BAHHYIO B TOCYJapCTBEHHBIA (DUUKO-TEXHUYECKUI
nucrutyT — I'OTH), u TOTPU Hapkomnpoca. Ho, kak
numet Modde B JTaHHOM OTUETE, BCIEACTBUE COBEP-
MIEHHO HEJOCTATOYHOTO (PUHAHCUPOBAHUA <«TOJIO-
BHOTO» I'OTPU («25% HEO6XOAMMOIO MHUHHUMYyMa»)
JoMuHUpyomas poub nepenuia kK F'OTH BCHX. Beko-
pe a4JAMUHUCTPATUBHLIA U OOCIYKUBAIOMIUIT IEPCO-
HaJ 0O0UX MHCTUTYTOB ObLI OOBEJUHEH, 4 HAYYHBII
COCTaB O COBMECTHUTENBCTBY PabOTalm U B TOM,
u B ipyrom uncruryre (oovepunenue 'OTPU u I'OTU
IIPOM3OILJIO COIVNIACHO IHocTaHoBiaeHuio BCHX or
10 mas 1931 r., nognucanHomy rinaso BCHX I'K.Op-
JPKOHUKHU3E).

He MeHee MHTEPECHBI NOCIEAYIOMUE PA3AENDI 10-
KyMEHTA C KOHKPETHBIMM LU(PPAMU O (PUHAHCOBOM
nosoxkeHun uucruryra (Pazgen 1. MarepuanbpHas 6a-
31), O €ro HayuyHbIX jgocruxenusax (Paspen III. Bax-
HEHIIHNE JOCTUKEHUS 32 TOCIEJHUE MIATD JIET), O IUIa-
HAX 0 PA3BUTUIO OTEYECTBEHHOU (DU3UKU B MACIITA-
6€e Bcelt crpansl (Pasgen IV. [lnaHupoBaHue HAYYHOU
pa6oTsl B obsnactu ¢$pusuku). Ho Mo OTHOUEHUIO
K PACCMATPUBAEMOMY HAYATbHOMY IIEPUOJY KU3HEJIE-
ATEJLHOCTH UHCTUTYTA OHU OKA3BIBAIOTCA ONMUCAHUEM
€ro NPEKPACHOTO OYAYIIEro U 3/I€Ch HE TPUBOAATCA.

JoxymeHT Ne2
CONpOBOAUTENBHOE IIUCHMO K yUPEIUTEIBHBIM JOKY-
MmenTam I'PPU B Orpen ydeHbIX yUpeXJEHUN U BbBIC-
mux y4eOHBIX 3asejecHUil Komuccapuara mnpocse-
LICHUS

.Beneocmeue menegpornozpammor Omoena yuenvlx
yupexucoenuli u svicuiux yuebruix 3agedenuti 3a Ne479
Tocyoapcmeennwili Penmeenonoeuveckuilt u Paouo-
aoureckuil. Mucmumym npenpogoxcoaem npu cem:
1) Ionoxcenue 06 Hncmumyme, ymeepicoernroe Ko -
aezuelt Hapoonozo Komuccapuama no IIpoceeuje-
HUI0, CO2NACHO OMmHOuLeru1o Omoena yuenslx yupeic-
oenutl om 31-20 Hiona 1919 2. 3a Ne2408; 2) Ilono-
acenue o Xozaticmeennox Komumemax, ymeepicoen-
Hoe CO2nacHo ommuouenuro Omoenda yuenulx yupeinc-
oenuii om 4 aszycma 1919 2. 3a Ne2445 u 3) Ionroxnce-
Hue o Paouesoil Accoyuanuu, nPpunamoe 6 3ace0aniu
Obsedunennozo Cosema Hucmumyma om 8-20 Ok-
maobpsa 1920 .

K cemy Hnucmumym npucogoxynisem, umo om yu-
pexcoen na ochosanu nOCManoeaenus 38-20 3aceod-
Hua Manoii obaacmnoli xomuccuu Hapoornozo Komuc-
capuama no IIpoceeujeruto om 23 oxmaopa 1918 2.
u oexpem 00 yupexncoenuu onyoruxosan 6 zaseme «Ce-
seprasn Kommyna» om 6 mas 1919 2. 3a Ne98/291",

IIpesuoenm HUncmumyma (noonucs) M.Heménog
25 ®espana 1921 2. Ne162.

Ilempozpao. Tuyeiickas 1°

Apxup ®TH. ®©.1. On.1. 1.11. JI.1. Konus.

' Coto3 KommyH CeBEpHBIX O6JIACTEil B cOCTaBe [1eTporpajicKoi,
Apxanrenbckon, Bonoroackon, Hosropopackon, OOHEIKOM
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1 IICKOBCKOI rybepHuit 6611 cozman 29 anpernst 1918 . na I cvesze
CoseroB CesepHbIX ryoepHuit. 24 despana 1919 r. va III chesze
CosetoB CeBepHBIX 06/1acTeit 3TOT COI03 OBLT yIIpazaHeH. OH IIPo-
TBOpeunsl KoncTurynuu PCOCP, npunaroi V Beepoccuiickum
cpesgoM Coseros 10 urona 1918 r. Bxoausime B Coro3 rybepHun
OBbUIN TIOAYMHEHBI HENTOCPENCTBEHHO MOCKBE. «CeBEpPHAss KOMMY-
Ha», eXeaHeBHas razera Coo3a KOMMyHUCTOB CeBEPHOI 061aCTH
u IlerpocoseTa, n3iaBaaach ATeHTCTBOM neuaTu CeBepHOM obac-
TH CO 2 nioHA 1918 .10 11 mag 1919 . yrpeHHUM 1 BEYEPHUM Bbl-
ITyCKAMH.

* TIpE3HICHT MHCTUTYTA, T.C. JUPEKTOP, U3OUPAJIC PYKOBOJUTE-
JIIMH (<IIPEACENATENIMI> ) OTAEI0B HA OJUH IO/, U ITOCJIE UCTEYE-
HUA TOTHOMOYHH nepBoro aupexropa A.d®.HModde nm cran
M. .HemeHOB.

3 Teneps yn.Pentrena, i1, rje NOMEMAICT MEAUKO-OHMOIOTUYEC-
KUH OTJEJI UHCTUTYTA.

JoxymeHT Ne3
[Tonoxenue o IoCygapCTBEHHOM PEHTTEHOJIOINYEC-
KOM U PaIMOJIOI'NYECKOM UHCTUTYTE

1. Tocyoapcmeennuiti Penmeenonro2uuecrKuti
u Paouonocuweckuil Hncmumym umeem ceoeil 3a-
oaueli: a) Hayuroe uccreoosanue Paouoaxmuenoc-
Mmu U 6Cex 8UO06 JYUUCMOL IHePIUL U UX NPAKIMU-
YeCKUX NPUMEHeHULl 6 Meouyure U mexHure,
6) pacnpocmpanenue u yenyoaenue c6e0eHuli 0 pa-
0UOAKMUBHOU U NYUUCMOLL IHep2uL chedu cneyua-
JUCNO8 U WUPOKUX MACC NYMeM 0P2aHU3 AU Nek-
yuli, Kypcos, ycmpoiicmea my3esn, us0anus IypHa-
aa, KHuz u Opowop u mmn.; 6) YCo8epuieHcmeosa-
Hue, ucnslmanue U npoussoo0cmeo PUIUKO-mexHu-
yeckux npubopos.

2. Hncmumym cocmoum us3 wemoipex omoenos:
a) duaurxo-mexnuueckozo, 6) Meourxo-o6uonrozuuec-
K020, 8) Onmuueckozo, 2) PaouoaxmueHozo.

3. Hucmumym umeem npaso npuiauiamo
6 C60LL cOCMas COMPYOHUKOB, KAK POCCUTLCKUX 2padic-
oam, max u UHOCMPAanyes, 0CHOBbLBAMb CE0U OMmoe-
JleHUS, ONbIMHbLe CMAHUUU, 3A600bL, NaAbOpamopul,
myseu, OUORUOMEKYU U YueHble 00uLecmesd, Co3b.6amb
CBe300L, CO30A6AMb KOMUCCUU, YCMPAUBATND 1Y OAUY-
Hble COOPANRUA, NeKUUL U OUCTYINbL, NeUAMAMb HAYY-
Hble MPYObL, CHAPANICANG IKCNLOUUUU U NPUHUMATNG
6Ce MYICHbLE 0N YCNewHOl 0eAmelbHOCU Mepo-
npuamus.

4. Hucmumym nons3yemcs npasami. wopuouyec-
K020 AUYa.

5. Uncmumym umeem npago 0eCnoumiurnHo no-
AYUAMS U3-30 2DAHULUDBL 8CE HEOOX00UMbBLE 015 e20 Oe-
AMEALHOCMIU NPEOMeNTbi.

6. Uucmumym cocmoum 6 eedenuu Komuccapud-
ma no Ilpoceewenuro, Koemy npeocmaesniem emxce-
200HO a) omuem O c8oeli deamenbHOCmu U 6) No-
0pOOHbBLIE CMemHble NPeOSONCCHUA 0N OaLbHelile20
HANDABCHUSA UX 8 YCIMAHOBJICHHOM NOPAJKe.

7. Uncmumym umeem neuams cO C60UM HAUME-
HOBAHUCM.

8. Ha ocnosanuy Hacmofuye20 noaoicenus Hr-
CIMUMYmM COCMABAAem C601LL YCMae.

9. Omoenwv. Iocyoapcmeennozo Penmeenonozuye-
cK020 u Paouonozuuecxkozo Hucmumyma cocmosnm
u3 a) pyxosooumeneil pabom, 6) 0eriCMEUMeNbHbLX
YJeHOB, 8) HAYUHbIX COMPYOHUKOE U 2) OONYULCHHBLX
K HAYUHLIM padomam (NpaKmuxanmos).

10. Omoenamu mo2ym 66ims Yupencoaemot 1a00-
pamopuu u 0pyzue YCmaHO6AeHHbLE 0 HAYUHBLX
pabom u uccredosanuli [MOAPa3AENEHUs]|, KOMO-
poe mozym 6vims 00seduneHs. 8 0coby10 Accoyua-
YU ¢ Opyzumu Yueno-yueOoHbviMuU YUpensoerHusmu
Pecnybauru.

11. Yenosus oonyujenus nocmopoHHux Ul K Ha-
Yunsim pabomam 6 yupencoeruax Omoena YCcmanaes-
ausaromes Cogemom Omoena.

12. Bxooauwjue 6 cocmas Omoena pyKogooumeni
pabom u nayunsie compyonuxu usobuparomca Coge-
mom Omoena, cpokom na nAmos aem, 1o KoOHKYpPCy,
U3 YUCAA JIUY, USBCCMIHBIX CEOUMU YUEHbIMU MPYOa-
MU UAU UHBIMU DAOOMAMU 10 C80€LL CNeyUalbHOCMIUL,
u ymeepacoaromca O6seoumnernnvim Cosemom Hu-
cmumyma.

13. IIo ucmeuenuu namuremnezo cpoxa 6xo-
oauue 6 cocmas Omoena auya mo2ym 6vims CHO8dA
usbupaemo. na caeoyroujee namuaemue 6e3 Kow-
Kypca.

14. Bxooawue 6 cocmae Omoena, a pasro 00ny-
wenHble Kk HayuHoiM pabomam auya npeocmasiirom
Cogemy Omoena omuem O C60€l 0eAMeNbHOCmU
6 ycmanasarusaemvie Cosemom Omoena cpoxu.
B cayuae nenpedcmasnienus omuema Uil NPUHa-
nus Cosemom npeocmaesnenno20 omuema Heyooee-
meopumensroim Cogem umeem npaso yCmparumao
makoe auyo us cocmasa Omoea.

15. Ynpaenenue u pyKo8o0CmMeE0 0eAMenNbHOC-
muio Omoena ocyuyecmensemca Cogemom Omoena.

16. Cosem Omadena cocmoum u3 a) pyKogooume-
Jaett pabom, 6) 0elicmeuUmenvHoLX UieHo08 Hncmumy-
ma, 8) HAYYUHbIX COMPYOHUKOS, 2) 3a6e0VIOUUX Vi~
pexcoenuamu Omoena, 0) npedcmasumeneti yupeisc-
0eHULl, BOULCOUUX 8 ACCOUUAUUIO C OMOCLOM, 4 MAK-
e U UMBLX JUL, U3BECIHOL CB0TL 0CAMEAbHOCIbIO
no cneyuansrocmu Omoena u u3bparroix Co6emom
Omoena na namulemuuli Cpox.

17. Jonywennoe K HAY4HbIM DAOOMAM NOJb3Y-
tomcsa 6 Cogeme NPasom Co8euyamesbH020 2070Cd.

18. Cosem Omoena usbupaem na mpu 200a IIpe-
3uouym u e2o Ilpedceoamena u3 wucia Jaul, 6x005-
wux 6 cocmas Omoena. IIpesuouym aeaiemcs om-
6EMCMBEHHBIM UCTOSHUMENbHbIM Opzarnom Cosema.
IIpasa u o6asannocmu I1pesuouyma u 4ucio 41eHos
ez2o ycmawasausaromca Cogemom Omoena'. <..>

42. Obwee ynpasnenue u pPyKogoOCME0 oOes-
menvnocmoto Hucmumyma ocyusecmensemcs Oose-
ounennvim Cogemom Uncmumyma.

43. Ob6seounennwili Cogem Uncmumyma oopa3sy-
emcsa u3 Obuwezo Coopanus urenos oo6oux Omoenos.

lpumeuanue. B cayuae, eciu maxo6oil cocmas
Cogema 0yoem NPUSHAH HEOCYULeCNEUMBIM, OH 00-
paszyemca us npedcmasumeneti Cogemos Omoenos
8 uucae, YCMAHOBACHHOM YCMasom Hncmumyma.
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44. O6seounennoiti Cogem Uncmumyma u3oupa-
em u3 ceoeil cpedvt IIpesuduym, Chokom na mpu 2004,
6 uucae, onpeoensemom Coeemom. Ilpedcedamenu
Cosemos Omoenos cocmoam unenamu Ipe3uouyma
O6Beounennozo Cogema.

45. Ynenwvr IIpesuduyma pacnpeoeniion memxncoy
coboli 3anamus u npeocedamenscmeosarue 6 Xo-
3aticmeennom Komumeme, CO2AACHO UHCMPYKUUL,
ymeepaucoeroi Cogemom.

46. Ipesuouym ucnoausem nocmarosienus Co-
gema, 6edem 6C10 MeKyuyy1o pabomy, 3aeedyem 6ce-
MU BHEUHUMU CHOUWeHUAMU HHcmumyma, 1noo2o-
moeaAem 00KAA0bL K 0eNAM, BHOCUMBIM Ha PACCMOM -
penue Obseounenrozo Cogema.

47. K eeoenuro O6sedunenmnozo Coeema Ommocam-
ca: a) uzbpanue Ipesuouyma, 6) paccmompenue u ym-
gepacoene 20006020 oOmuemad; ) paccmompenie 60-
npocos, npeonoNceHHbix Ha paspeutenue Cosemamu
Omoenos u Xosalicmeennvim Komumemom; 2) peuterue
60MPOCO8 0 npuobpemerul 6 NoabL306aHUe 30aAHUI,
nomeuje U, 3eMeNbHbLX YUACKOS U 0 NPUHAMbLX HH-
cmumymom Ha ceba pazno2o pooda 00A3amensbCme;
0) paccmompenue u ymeepicoenie cCMemmoLx npeono-
J0JCeHULL, cocmasnenHoix Xo3atcmeennovim Komume-
MomM co8MecmHo ¢ IIpe3uduymom; e) paccmompeniie
u ymeepicoerue npeocmasnenuti Omoenog o6 ume-
HeHUU Wwmamos; i) oenrezuposanue om umenu Hr-
CIMUmMyma e20 41eH08 Ha HaY4Hble C5e30bl, KOH2ZPecco.
u cobpanus; 3) ymeepicoenue nopaoxa pacnpeoene-
HUSA YUeHBIX U YHeHO-YueOHbIX nocoouti mexwcoy Omaoe-
JAMU, 4 MAKICe NOPAOKA NOSbI0BAHUS UMU.

48. O6seounennviti Cosem Uncmumyma omxpuol-
saemca Ilpesuoenmom Hucmumyma u co3b.8aemcs
no nocmanoeneruto IIpeuduyma uni nucbMeHHoMmy
3aA6€HUI0 00HOLL 0ecAmMOl 00U e20 YUCAA YLeH08
Obseounennozo Cogema.

49. 3aceoanus Ob6seounennozo Cosema HHcmu-
myma npoucxoonm no mepe HadobHoCmu.

50. B cobpanuu Obsedurnennozo Cogema npeoce-
oamenvcmeyem IIpesudenm uau 00un U3 H1EHO8
IIpesuouyma.

IIpesuoenm Hucmumyma
(noonuce) APHogppe

Honoxcenue o 1ocyoapcmeeHnom permzeroniou-
YeCKOM U PAOUONOZUUECKOM UHCIMUMYme Ymeepic-
oeno xoanezueti Hapxomnpoca 31 uions 1919 e.

(IToonucs) MM Kpucmu
ApxuB ®TU. ®.1. Om.1. [1.3. J1.1-6. PoToKOIHUS.

! lanee nyHKTB 19—41 OTHOCATCS K PEIIAMEHTALMH JIEsTEIbHOC
U OTAE/IOB UHCTUTYTA.

JoxymeHT N4
[TocTaHOBIEHUE HAYYHOH cekuu Hapkomipoca 06
yupexjennn TocyapCTBEHHOIO PEHTIEHONOTUYEC-
KOI'O U PaiMOJOTUYECKOTO UHCTUTYTA

1. [Ina nayuno2o uccredosanus 60npocos penm-
2enonoeul U PAOUOAKMUSHOCIIU U UX NpaKmuuec-
KUX npumerenuti 8 meduyune u mexuuxe yupexrscod-

emca 6 [lempozpaoe 2ocyoapcmeentioe svicuiee yue-

HO-YuebHoe Ycmanoeaenue nood Haumenosanuem 1o-

CYO0apCcmeeHmbLll Penmzenoi02udeckuil i paouoso-

2UMeCKULL UHCIMUIMYM.

2. Yempoiicmeo u cooepacanue 1ocyoapcmeento-

20 Denmezenon02u1eckoz2o u pPaouonso2ueckozo -

cmumyma obecneuusaemcs cheocmeamit Ka3Hor 1o
cmemam Hapoornozo komuccapuama npoceeujenus.

3. Opeanusauus u GYHKUYUOHUPOBAHUE UHCMIUINY-

ma onpeoeniemcs 0coobM NOJONCCHUCM, YIMEepic-
oennbim Hapoornoim Komuccapuamom npoceeuerisl.

Hapoonwiii xomuccap no npoceeu,eruio

(noonuce) ABJIynavapcrkuii

3a6e0yuuil YueHoiMu YUpencoeHUAMU

U BOLCULUMU YUEOHBIMU 306€0CHUAMU

(noonucs) MILKpucmu'

' CM.: «OpraHusanys HayKd B TEPBBIE TOABI COBETCKON BIACTH
1917-1925».]1,, 1968. C.234.

JoxymeHT Ne5
M3 orueTa O LeATENbHOCTU I'OCYLAPCTBEHHOIO PEHT-
I€HOJIOIMYECKOIO U PAJAUOJOIMYECKOr0 MHCTUTYTA
B 1919 1!

OU3HUKO-TEXHHYECKHH OTAET

Heamenovrocms Puduxo-Texunuueckozo Omoena
U CBA3aHH020 ¢ HUM Paoueozo Omoenenus, Co2nacHo
€20 OCHOBHbIM 3a0audm, PAcnadaemcs Ha 6eoenue
HAYYUHOLX, PUSUHECKUX U MEeXHUMEeCKUX UCCAe006a-
HUll 6 WupoKol 06aacmu U3y4eHus u npuUmMeHerus
penmezenosvix nyuell u paouoaKmueHocmu, ¢ 00HOL
CMOPOHBL, — U 6 HUCINO MEeXHUHECKOlU 3adade 1o no-
CManoeKe u pa3eumuio penmeeomexnu1eckol npo-
molnennocmu — ¢ opyeoti. K amomy 6 ucmerxuiem
nepeom 200y — U, 04e8UOHO 8 OAUNCALIUUX eue Cae-
OVIOUUX — NPUCOCOUHACTNCA HACYULHO HEOOXOOUMAs
obmuUpHan U NPpu HACMOAUUX YCAOBUAX BeCbMA 3a-
MPYOHUMENbHAL PADOMa N0 0P2AHUSAUUU KAK HaA-
YUHO-UCCACI08AMENLCKUX Nabopamopuil Omoeaa,
max u macmepckux u 3a600da. O0naKo, HeCMOmMps Ha
60abULOE KONUMECINBO CUNL U 8DEMEHU, NOMPALCHHBLX
Ha MY NOCAOHION0 PYKOB0OAUUMU Juyamu Omoend,
a enasHuim oopazom npeocedamens e2o, AD.HODDE,
HAYYHO-UCCAO06AMENIbCKAS 0CAMENbHOCb 0O
CMABUNACH UMU HA NePEOM Naane’. <.>

Cneoyem ynomanyms, wmo om QPu3uKo-mexmnuue-
ckozo Omoena npousouina UHUYUAMUEA CO30AHUSA
HAYYHO20 YUPeNcOeHUs, NOCBAUEHHO20 pa3pabomKe
3a0a4 ONMUHeckKo20 Cnexmpa, nepeorHaualbHo 6 8uoe
Onmuuecrozo omoena. Op2anusayus 3mo2o omoead,
3a KOMOPY10 8344CA M020a mosapuiy npeoceoames
J1.C.POKIECTBEHCKHH, nowina Hacmoasko yeneuno
U yupexscoerue NPUHANLO0 HACMOSLKO WUPOKUEe pasme-
Dbl u camocmoamensHoe 3HaweHue, 4mo ckopo 6vioe-
JUROCL 8 camocmoamenvioiil Hnemumym, — locy-
oapcmeennwii Onmuveckuit Hnemumym?.

Qu3uro-mexnuueckuil Omoen ouLesl 8 1uue 060-
ux npeocmaesumeneii 6 cocmas O6seounentLozo Co-
6e1Ma BbLCULULX YVHeHBIX U YHeOHbLX 3A6e0eHUT’.
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30anue Puaurxo-mexrHureckozo Omoena 610 ne-
peoarno emy Kpacneim Kpecmom no xooamaticmey
Hapoonozo Komuccapa no IIpoceeujenuro u Haxo-
oumcs 6 CocHo8Ke”.

Buympennue nomeuenus 0biil KOPeHHbIM 00Da-
30M nepecmpoerv. U nocie nepeoenKu OKA3anucs
0ueHsb YOOOHbIMU 0N Pa3Meujenus anabopamopuli
Omodena. Cmpoumenvmvie pabomo. 3aKOHUEHbLL 80
BCeX HaACMAX 30AHUL, KPOME XUMULECKOL 1adopamo-
puu. Booonposoonvie pabomul OAUIKU K OKOHUAHUIO.
IIpuobpemena ycmanoeka 01 CECMULLGHO20 2d3d,
a 6 bauxcatiuem 6yoyuem 6yoem npucmynieno K co-
eounenuro 30anus ¢ 1azosvim 3a6000m Ilonumexrii-
©ecK020 UHCMumyma’.

K anexmpuueckoil nposoore u 2a3060i nposooxe
BHYMPU 30AHUL NPUCYNACHO 6 HACOAULee 8DEeMA.
<.> lo oxonuanua 060pyo0osanus coocmeenno2o 30a-
HUA dKCnepumermanvrole padomor DuUKO-mMexHu-
yecko2o Omoena 6e0ymcsa 6 nomeujernuu Pusuueckotl
U anexmpomexHuneckoli rabopamopuu Ilonumexmu-
weck020 Uncmumyma, ¢ Komopoim Pu3uKo-mextue-
CKUll 0moen 6Cmynusl 025 Mot ueau 6 accoyuaiuio,
CO2LACHO KOMOPOLL HaAcms Aadopamopuus u 6 0yoyujem
b6yoem nomeuamscs 6 O0NbULOLL HepPMeICHOll 3dane
mpemoe20 Imaixca 6 HenocheoCcmeeHHol OauU30cmu
C 8bICOKOBONLMHOL Labopamopueti’. <..>

OHHAHCOBBIH OTYET®

HUncmumymom npeocmasnens. O6viau 1noopoo6Ho
paspabomarnsie cmemol Ha 0pzanU3ALUI0 U 060DY-
o0oganue Uncmumyma u Ha e20 co0ePICAHUe 6 KOH-
ye 1918 2., na nepeyio nonrosuny 1919 2. u samem
8 utone — na 6mopyio noroeuny 1919 zooa, no cme-
Mol He NOAYUULU YMEePIUCOCHUS 8 MO BPeMA, KaK
npuxoouUnrocs eecmu pabomy no opzanusavuu Hr-
cmumyma, PUHAHCOB0E NOJONCEHUEe e20 Obll0 He
obecneueno u NPuxooOuUsLoCt NOAb306AMbCA JUULDL
CYMMAMU, NPEOOCNABAACMBIMU HA HEONPEOeSeHHbLe
cpoxu u3 cpeocms IIETPOKOMIIPOCA no ezo accuz-
noexam. JAuws eénepevie 6 cenmabpe 1919 2. om-
Kpoim Obll Kpeoum 6 Henocpeocmeenoe pacnopai-
acenue Hucmumyma, HO He 8 NOAHOLU CYMMe CMen-
HbIX NPEONONOANCeHUTL, A JUULL 6 HeKOMOPOLL ux 0ose.
To ace npoooaxcaemca 00 Cux nop.

IIpu yupexcoenuu Huncmumyma na nepeonarals-
Hble PACX00bL Obi NONYUeH NePEblll asanc no accuz-
nosere KOMIIPOCA 19 oxmabpsa 1919 e.

IIpesuoenm Hncmumyma
(noonuces) M.Heméros
Apxup OTHU. ®©.1. On.1. 1.4. J1.1-7. doToKONMUS.

! Hanucan ne noszaee 22 anpess 1920 r, 4TO yCTAHABIUBAETCA 110
HITAMITY BXOJIAIMX OyMar aipecara.

* lanee npuBoasTes ceeerust o 34 (1) reMax paboT, IPOBOAUMBIX
OT/IEJIOM, W NYOIMHUKAIUAX B M3/1ABAEMOM HMHCTUTYTOM JKypHAIe
«BecTHUK peHTreHonorun u paauoaornu — Orjen GUusmuko-Tex-
HUYECKUI» U B <KypHAIE PyCCKOro (PU3UKO-XUMHUYECKOIO 0b1ie-
CTBa», 4 TAKKE 00 YUACTUH COTPYAHUKOB B HAYUHBIX KOH(DEPEHLIU-
AX, B TOM unciie B Chesfie pycCKux (pusnkos B Ilerporpazne 4-7 de-
Bpara 1919 r, rae Modde BeicTynmn ¢ goxnagamu «O PEHTreHOI0-

TMYECKOM HHCTUTYTE», «CTPOEHHE aToMa 1o Bopy» 1 cOO6IeHMsA-
MU «O 33ja4ax Cbe3fa», «O LEHTPAJIbHBIX YCTAHOBKAX». CM.:
KPDOXO. dus. o1 T.51. Beit4—6. C.313-352.

3 2 Hos16pst 1918 1. Modde o6patuics B HAPKOMIIPOC € MPEUIOKE-
HHEM O CO3/IAHUM B COCTABE MHCTUTYTA €IIE M ONTUYECKOTO OT/E-
J1a, KOTOPBIX Bbliewics n3 PP nocie paccMOTpeHNs Ha KOJule-
rvun Hapkomriipoca 15 gexa6pst 1918 1. [TonosxkeHue 06 3ToM HHCTH-
TyTe GBUIO YTBEP)KACHO 26 anpers 1919 1. BeIIaomuiics oTedect-
BEHHBIN y4eHbIN akageMuk [1.C.POKIECTBEHCKUI ObUT €r0 AUPEK-
TOpOM B 1918-1932 1.

* CoBer BBICIHINX YYCOHBIX 3aBCIACHHI M YYCHBIX 3aBEICHHI IIPH
Hapxomnpoce KoMMyH CeBEPHOHM OOJACTH CO3[AH B JleKabpe
1918 1. o npecenaTensCTBOM akajieMuka AT KaprimHckoro, npe-
3uzieHTa Poccniickoit Akagemun Hayk (1917-1936). B Hero Bxoau-
s paborHuku Hapkomnpoca, Cosera Hapoauoro Xossiictsa, Ilet-
pOCOBETA, JUPEKTOPA yupekacHUi. MHCTUTYT npejcrasum He-
meHoB 1 Modde.

> DTO HBIHEIIHEE IIABHOE 3/[AHUE UHCTUTYTA N0 aapecy: Jlopora
B COCHOBKY, /1.2. COBPEMEHHBIN aipec: [1oIuTeXHIYeCKast yi., /1.26.
[Tomiazanb, 06pa3oBaBIIAAC B XO/IE CTPOUTEILCTBA HOBBIX KOPITy-
COB MHCTUTYTA MEK/Ty HUIMH, BECTUOIONIEM CTAHI[UM METPOIIOIUTE-
Ha [Tonmurexnudeckas» u InasubM 3ganuemM CITOITIY (ITomnrex-
HUYECKOTO MHCTUTYTA), CEMYdC HOCUT HaszBaHue — Ilnomaab
Hodde. Berpevaromuiics B JOKYMEHTAX SIIyMOB IEPEYIOK HbIHE
HasbIBaeTCA ynunen Kypuarosa.

© Ta30BbItt 3aB0J] TTOMUTEXHUYECKOTO MHCTUTYTA GBUT TOCTPOEH
B 1901 r. Ceftyac B 3TOM 3/JaHUN HAXOJATCA €ro Kadeapsl. CoBpe-
MEHHBIN asipec — Ilonurexnuyeckas yi., 129K

7 [lasiee WAEeT OTYET O ACATEBHOCTH PajiieBoro oreneHus — oy/y-
mero PagueBoro uHCTUTYTA AH.

8 TaHHbBII pas/ies JJOKyMEHTA IPUBOITCS TIOTHOCTBIO, TAK KAK CO-
JiepKaIrecs B HEM CBEICHUSA YOEIUTEIbHO CBH/ICTEILCTBYIOT, YTO
MHCTUTYT CYIIECTBOBAI 1 (pUHAHCUPOBascs ¢ 1918 1, XoTd yupe-
JMTENIBHBIN JOKyMEHT (cM. JJokymeHT Ne4) 6b11 OryO/IMKOBAH B I1e-
YATHU TOJBKO B Mae 1919 r, 4TO B JaIbHENIIEM IIPUBEJIO K PA3HO-
YTEHHAM OTHOCUTETBHO I'OJJd OCHOBAHHUA HHCTUTYTA.

JoxymeHT Ne6
ITucsmo A.®.Modde 06 ycTaHOBIEHUN OCOOOI NH/U-
BUAYAJIbHOMN CTABKU BEAYIIUM CIELUAIUCTAM — y4e-
upiM I'PPU o1 21 masa 1920 1.

B Hapoonwii Komuccapuam no IIpoceeujeniio.
21 masn 1920 e.

DuU3UKO-MexHUueCKull 0moesr UHCmumyma A6Js-
emcsa Llenmpansnoim Hucmumymom, 00se0uUHaI0-
WUM Hayuuyo pabomy 6 00HOU U3 obadacmeil 3na-
HUli, Komopasa onpeoenaem HanpasieHue co8PemeH-
HO020 3HAHUA U OMKPbIBAEm 6e32panuuHbLe nepcner-
mueot 018 0Y0yuse2o.

C opyzoii cmoponsl, HHcmumym 3ausan PYKo600s -
W10 Posb 8 6ANCHEUUUX OMPACAAX NPOMBLULLCHHOC-
mu: emy nopywero pyKogoocmeo 3ae00amil penmee-
HOBBLX U NYCMOMHBIX PA0UOmenezpapHoLx annapa-
Mmo6 no 0cobomy cozrauteHuro ¢ cexyueli «Paouo-
c643b» BCHX (8 komopyto 6x00am Ovléuiue 3a600bl
Dpurcona, Cumenca u larscke, leticrep, Paouopyc').

Hucmumymy nopyuweno uccredosanue cyuyecn-
BYIOULUX U3OCNULL, UX YCOBepuLencmeosanie, ykasa-
Hue U paspabomra HOBbLX NYymeli 8 mexHuKe, KOHCm-
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pyuposarue u u3z2omosnerue 06pA3UOBHIX IK3EMN-
AAP06 paouomenezpadroix, IAEKMPOMCOUUUHCKUX
U Ppusuneckux npubdopos u KOHCYAbMAYUL 1O 6CM
MmeopemuuecKum u mexHuecKum 60npocam.

Kpome mozo, Hncmumym nenocpeocmeenno py-
KOB0OUM 3d6000M 1O 000bI4e PAOUS U3 MYPKECNAH-
cKuUx pyo.

Jeamenvrnocmes Omoena umeem 6CepPoccuiickull
xapaxmep, a ¢ ycmanoeienuem omuouteruti ¢ 3a-
naoom 00NNHA NPUHAMS MENCOYHAPOOHLL XaAPAaK-
mep. I1lo 060pY008aHUI0 U 00BEM) HAYUHBLX PAOOM
Omoen npesocxooum 6ce amndanro2uuHble yupencoe-
Husa EgponaoL.

Oo0Hnaro, Hecmompsa Ha cmoab OAAZONPUAINHbLE
YCA0BUA U UCKDeHHee CmpPeMaeHue YUacmHUK0E
Hucmumyma 000umusca nocmasienublx yeaetl, pa-
boma ux daem 0dlexo He maxue Ov.cmpuie u Yc-
newtHovie pe3ynbmamot, Kax Obli0 Obl ICEAAMENbHO
u enoane oocmuicumo. Ilpenamcmeuem cmano
Kpatine maxceioe MamepudansbHoe NoJ0NCeHUE
6 ocobennocmu cemelicme pabomHuKos, K Komo-
puim npunaonexcam xax pas ece naubonee onviim-
Hble U 2NY00KuUe Hayunbie oeamenu Hucmumyma.
Yeenuuums naex, obecneuums 6 3HAMUMENbHOL
CMeneHu Camozo YueHo20 He peuiaem 60npoca o e2o
cemve. [103momy OONbULAL HACMb 6DeMCHU, IHep2UL
U BHUMANHUA, CMOAL UCHHBLX, OUHCMEEeHHbIX 6 POC-
CulU Cneyuanucmos omeaexaem 3abomami 0 npo-
numanuu cemou. Ilpu 6eonocmu Poccuu maxumu
UCKAIOUUMESbHIMU 6bICOKO KBAMUPUUUDOBAHHL-
MU CReUUANUCNAMU, KOMOPBLX YOaL0Cs COOPAMb
6 ceoUXx cmenax Uncmumymy, pacmpama ux cun Ha
NOUCKU NPOO0BONLCINEUS ABAACTNCA 20CY0APCINEEH -
HO Heuenecoobpasnoli. C 0py2oil cmopombl, co30a-
Hue 000pOl, InepuuHoll U ycnewnoi pabomol
6 Uncmumyme, Ha KOMoPY1o 00pauarom 630pul Ha-
YyuHo-mexHuvecxue kpyzu Poccuu, u xomopas marx
3aunmepecosana 6ce UHOCMPAHHbLE O0eNe2ayull
u Hapuxccryro Axaoemuro Hayx, umeno ool 2pomao-
HOE NOAUMUYECKOe SHaYeHUe.

Hoamomy Uncmumym xooamaiicmeyem 00 ycma-
HOBIeHUU 01 HALUO0Nee OMEeMCMEeHNHbLX e20 PYKO-
gooumeneti, KOmopou.x Hucmumym, npueirexas u3
6ceil Poccuu na amy 0eamenvHOCmb, NPUHAL UC-
KAI0YUNENbHO 6biCOKO KEAMUPUUUDOBAHNIMU Cle-
YUARUCIAMU-YLeHBMY, 0CO00L UNOUBUOYALbHOU
cmagxu 6 30.000 py6. 6 mecay, npu ycaosuu pabomuol
8 cmenax uncmumyma e meree 36 udac. 8 nedenio.

IIpogpeccop_A.D.Hogpge, 3asedyrouuti Omoenom,
00Kmop punocopuu Monxencrozo Ynusepcumema,
ooxmop usurxu Ilempozpaocrkozo Ynusepcumema,
YNeH-KOPPeCcnonoenm, a menepo u3bpan u oeticmeiu-
menvroim ynernom Pocculickoil Akademuu Hayx’.

IIpogpeccop M.M.Inazones, npenooasamens Yuu-
eéepcumema u lonumexnuueckozo Uncmumyma, 06-
AA0AI0OUULL PAOOM HAYUHBIX DAbOmM 8 DYCCKUX U (PpaH -
UY3CKUX AHCYPHANAX.

JL.CKonospam-Yepeuncruti, eourcmeennuiii 6 Poc-
CUL KPYNHLLL Yuensiii 6 00aacmu paouoaxmuerHoCmu,
onyonuxosasuuil 00 20 nayunulx padbom?.

IIpogpeccop AAYeprviuiés. kpynnetiuuil cneyud-
aucm 6 oonacmu paouomenezpapun u moxos 6b.Co-

K020 HANPANCCHUS.

IIpogpeccop AAJopes, 6vbL0aAOUULICA YUeHbLLL
U MeXHUK 1o 6030YULHOL nepedane dHepull u 6bLco-
KUX HaANPAACeHULL.

JLB. Banyyxuii. O0uH U3 HeMHOUX CReYUAIUCINOE
6 0OaacmuU PeHm2eHoN02UL U MAZHUMHBLX CE0LICME
acenesa.

IIpogpeccop L[.B.BYyabd — 00uUM U3 AYUULUX He
MoabKo 6 Poccuu, HO 1 80 6Cem MUupe KPUcmaniiozpa-
Ppos-pusurxos.

IIpogpeccop II.UJIyKkupckuili — Pusux, pa3eusuiiii
WUPOKYIO HAYUHYIO pabdom) 6 00AACmiL NeKMPOH-
HOUL meopuu u mazHemu3md.

IIpedceoamens Cosema
Qusuxo-Texnuuecxozo Omoena AHoppe
Apxus ®TH. ®.1. On.1. 1.7. J1.4-5. ABTOorpad.

' [lepeynciieHHbIe MPEIPUSITHIS B JIOKYMEHTE IPHUBEACHBI MO/
CBOMMH HIMPOKO PACIPOCTPAHEHHBIMI HAMMEHOBAHHUAMH IO
MIMEHH MX COOCTBEHHUKOB MJIM OCHOBATENICH. B cOBETCKOE BpeMms
OHU CTAMN (PIarMaHAMH OTCYCCTBCHHOM MH/IYCTPUH U B TAKOM Ka-
YECTBE CYIIECTBYIOT M CEMYAC 11O/ HOBBIMH HA3BAHUSAMHU.

2 Us6panue A.®.Modde cocrosanocs 8 mas 1920 1.

*Cm. crarpio 0 Hem: YOH. 1952, T47(5). C.115-120.

JoxymeHT N7
[Mucemo A.®.Modpde B HapkoMnpoc 0 Ha3HAYEHUU
[IEPCOHAIBHBIX CTABOK BEAYIUM COTPYJHUKAM Pusu-
Ko-TexHuueckoro Orzpena TocypapcTBeHHOro PeHT-
reHojiorndyeckoro u Paguonornyeckoro HMucruryra
21 mag 1920 1.

dIpu Penmeenonozuvweckom Hucmumyme yu-
pewcoena Komuccua no uccnedo8amuro CmpoeHus
MONCKYIL, KOMOPAs O0NICHA C NOJHbIM HANPAICCHUCM
6CeX CUNL 8 B03MONCHO KPAMKULL CDOK paspeuums 3a-
0auy o cmpyxmype Xumueckux coeourenuil. B oco-
001l pa3sBACHUMENbHOL 3aNucKke 6blACHeHO OblI0 CO-
BePULeHNHO UCKIOUUMENbHOe HAYYUHOC U NOJUMUYEC-
Koe 3Hauerue 3moti 3adadu. Yoaniocs op2anu3o6ams
2DYNNY YHeHoIX U MOHKUX MACEPOE 0Nbimd, KOmo-
pule ¢ yeneuenuem npuHAIUCs 3a 0€J10, NOCEAULASA CM)
wacmo no 10, a unoezoa u no 12 4[acos] 6 0ens. Ecmbo
HA0exNCod, Uimo 3ma Mupoeas 3a0auda Moxcem Ovlmo
paspewena ewje Kk KoHy) Hacmosue2o 200a 6 Cogem-
cKoli Poccuu 8 YCnoBuax HayuHnoli O010Kaobl, 4mo
umeno ovL 2pomaonoe 3navenue u 0ai1 Eeponuvl. Ho
maxKas HanpajiceHHocms pabomo. mpebdyem cocpe-
00mouenus 6ce20 BHUMANUS U 6Cell Inepul Ha OdH-
HOll pabome, 01154 4e20 He0OX00UMO 0C80000UMb ULe-
no6 Komuccuu om 3a60m o npooososbCmeun u om
207100AHUSA YTEHOB CeMbU.

C amoii yeavro Uncmumym xooamaiicmeyem o6
ycmarnoeaeHuy 0as 4nenos Komuccuu spemenno 00
OKOHYAHUSL €ee 0eAMeNbHOCMU UHOUBUOYANbHOL
cmasexu 6 30.000 pyo6., KOMopasa 6NOAHE ONPaABObLLEA-
emcs UCKLIOUUMENbHO 6blCOKOU Kedaupurayuer
AUY, NPUAAULEHHBLX 6 YaeHbl Komuccuu. Komuccapu-
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am Tpyoa evipasun yice NPUHUUNUANLHOE CO2NACUe
Ha ymeepacoenue Imux cmagox.

Cocmae Komuccuu:
IIpogeccop A.D.Hogpgpe
IIpogeccop AAHepnviuiée
IIpogpeccop AAIopes
JLB.3anyyxuii
IIpogeccop C.O.Maxcumosun
I1.JIKanuya
M.BKupnuuéea
H.A.Cenaxos
. JL.C.Tepmen
10. EHIopesa

11. ATI'Ycaués

12. B.H/[binbK08

13. DA . Jlaypman

14. HH.Ceménos

U3 nux nepevie uemaoipe npeocmaesietrv. no Pu3u-
xo-Texnuueckomy Omoeny 6 Kawecmee pyKogooume-
Jaell. B cayuae y0oenemeopenus nepeozo Xooamdti-
cmea, Komuccus xooamaiicmeyem [o] pacnpocmpa-
nenuu cmasxu 6 30.000 p. na ocmanvruix 10 4renos
Komuccuu.

O N AR o~

Ne)

IIpeoceoamens (noonucs) AHoppe'
Apxus ®TH. ®.1. Om.1. [I.7. J.6. ABTorpad.

! Pemnennem Hapkomiipoca (IpoTokos 26-ro 3aceaanust Kojeruu
HAay4HOI'O CEKTOpa OT 22 okTa6pa 1929 r) mna A.D.Hodde,
AAYepnpmuéna, AAlopesa n JLB.3anynkoro 6puia yCTaHOBICHA
craBka 50 TBIC. PpyO., 4 VI OCTAIbHBIX YJIE€HOB KOMHCCHU —
C.O.Maxkcumosnua, ITJLKanuups, M.B.Kupnuuésor, H.A Cenakosa,
JL.C.Tepmena, E.H.IopeBoit, S.I'Vcauéna, B.H.[IpipKoBa, d.5.Jlaypma-
Ha, HH.Ceménosa — 11o 30 TbIC pyO. B MECHLL,

JoxymeHT Ne8
[TpOTOKOJ 3aCERAHUSA KOMUCCUU 110 PEOPTAHUBZALIUU
TocygapcrsenHoro Penrrenonorudeckoro u Paguo-
JIOTUYECKOT'O MHCTUTYTA OT 23 HOAGpa 1921 1.

Ha 3acedanuu npucymcmeosanu: 3a6e0y1oujuti
Ilempozpaockum Ynpasnrenuem Hayunoimu Yupeicoe-
nuamu Axaoemuneckozo yenmpa MILKPUCTH, 3age-
oyrouuil Omoenom Hayunowx Yupeucoenuil JEI[EHKO,
Omuccap KAMEHBITUKOB u npedocmasumenu Hu-
cmumyma: om Meouxo-6uonoeuvecrxozo Omoena —
npogpeccop HEMEHOB, om Qusuxo-Texnuueckozo —
axaoemurx HODDE, om Paduonozuueckozo — axaoe-
mux BEPHAZICKHH u npogpeccop MBICOBCKHH...

Ha nosecmxe OHa 00ujuii 60npoc o peopzaru3a-
yuu Penmzenonozunecko2o Hncmumyma.

Omxpwigas 3aceoanue, MIILKPUCTH yxa3vieaem,
Ymo 66u0Y mMo20, Yo NPAKMUKOL 6bLACHCHA YUCMO
mexanuweckas céa3b omoenenuil Penmezenonozuuec-
K020 HHCmumyma npu noaroli pa3oouseHHocmu Ha-
YUHOUL U AOMUHUCIIPATNUBHO-XO3AUCINEEHHOL 0es-
MeNbHOCU, 603HUKACN 60NDOC 0 pa3oeseHu omaoe-
2108 Meouxo-buonozuueckozo, Pusuro-ITexHuueckozo
u Paouonozuuecxo2o na camocmosmenvhbie yupeinc-
0enusa ONA NOAbL3bl HAYYHOU U 14enecoobpasHocmu
XO3AUCMBEHNO-AOMUHUCD AMUBHOLI.

Axaoemurx HOPDPE npunyunudibio 6biCKA3bl6d-
emca 3a pasoenenue aOMUHUCMPAMUEHO-X03ALCm -
gennoil wacmu Omoenenuti Hncmumyma ¢ npeobpa-
306anUeM UX 6 CAMOCMOAMENbHbIe YUPeIOeHUs,
HO 8bICKA3bIBACTN ONACEHUe, YN0 NPU IMOM pa3oene
npouU3oloem HeIceramensbHoe OmuyICOeHUe 8 Hay-
HO-YuerHom omuoueruu. Keramenosna Oouyan Hay-
Ho-yuenasn Koanezus.

IIpogpeccop HEMEHOB yrassieaem, wmo ¢ camozo
Ha4ana on Obll 3a MeCHYI0 HAYuMHY10 CNAaiKy mpex
omoenenuti Hucmumyma, 1o paxkmuuecku coeme-
CMHOLL pabomsr noumu He Obl10, NPUXOOUTOCH UYMb
He CUNOll npuerexams Ha COBMeCmHble 3ace0aHUs.
Ob6BacHaemca 3mo meppumopualoHoim pasopoosne-
Huem omoenenuil u neyooocmeamu cooouenus. Cui-
mas HeramenvHulm u 6npeds Oo6sedunennovili Hayu-
notil Cogem, HEMEHOB comuesaemcs 6 paxmii-
YeCcKoll 0CYuecmeumocmu e20 3aceoanuil. B xo3aii-
CMBEHHO-AOMUHUCTNPAMUEHOM OMHOULEHUU OO0JIC-
Ha 0bimb 0e3)YCI06HO NOAHAL CAMOCOAMESIbHOCIN
omaoeneHul.

Tos. KAMEHDBII[THKOB 8bicka3ol8aemcs 3a NoaHoe
pasoenenue; paxmuvuecku 3a mpu 200da Cyuecmeosa-
Hus Hucmumyma Hnayuroe 00seoureHue 00CmuzHy-
mo He Obil0, Hem OCHOBAHUA 0JCUOAMb €20 U 61Pedb.
Jna nayunotl Koopoumnayuu 00Cmamouno no mepe Ha-
006HOCU B3AUMHO NPUKOMAHOUDOBBIBAMb COMPYO-
HUKOB U CO3bLBAMb 0MOCIbHbLE COBCUIANUA.

Arxaodemurx BEPHATCKHH npUcoeoUnAemca K mme-
HUI0 0 coxpaneruu obuezo Axademunecrxozo Coeema
npu pasoenreruu UHcmumyma Ha mpu 6Hympenme
CAMOCMOAMENbHbIX Yupencoenus. Ho npu pasoenrenuu
BecbMa 6ANCHO COXPaAHUMb C8A3b PuU3U1ecKozo omoe-
aa ¢ Paouesovim 3a6000m u pyonuxamu B.C.HX., oouna-
K080 8ANCHBIX U 018 Akademuu Hayx, u 04 co3oasae-
MblX meneps u3 HHCmumyma Ho86LX YupexncoeHul].

Iocne obmena mmenuti eOuno2iacHo NPUHUMA-
emcsa nocmawnoseierue o pazoenenuu [ocyoapcmeen-
H020 Penmeenono2uuecxozo u Paouonozuueckozo
Hucmumyma na mpu co6epuierno camocmosmens-
HoLx Hnemumyma.

Janee 1no 60npocy 0 KOOPOUHAUUL HAYHUHOLL 0es-
MeNbHOCU CO30AB8ACMBLY UHCMUMYMOE NPUHAHO
HeooxoouMmblm co3oanue O0BeourenH0zo Yuernozo
Cogema 0214 pa3padomxu u Hanpaearenus OOujUx Ha-
YUHBIX 801POCOB, KOMOpbie 6biHocamca 6 Cosem Ha
obcyacoenue oupexmopamu Hncmumymos uau om-
oenvroimu Co6emamu Ux..

IIpeoceoamens (noonucs) MKpucmu
Apxup ®TH. ®.1. Omn.1. 1.8. JI.1-2. [ToAnMCaHHAs KOMUS.

JoxymeHT Ne9
[TpOTOKOJI BTOPOI'O 3aCefaHusd KOMUCCUU 110 peopra-
Huzanuu [ocynapcTBEHHOIO PEHTIEHOJOINYECKOTO
1 PaiosIoruuyeckoro HHCTUTyTa OT 29 Hosa6ps 1921 1.

dIpucymemeosanu: 3aseoyoujuti Ynpaenenuem
Hayunoimu Yupexcoenuamu MILKpucmu, 3asedyrousuii
Omoenom Hayunoix Yupencoenuii /. JIEIIEHKO, Cexpe-
maps Omoena SABUHKOB u I1pedcmasumenu Hucmu-
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myma, Ipogpeccop HEMEHOB, axademur HODDE,
axademurx BEPHAIICKHH u npogpeccop MBICOBCKHH..

Hopadox ona:

Sacnymusanue Ionoxenus 0 Ho6bx Hncmumy-
max..

2) Ilpoexm pacnpeoenenusn 30anuii mexcoy Hii-
MU, a maxmce u 0py2020 umyuiecmea Hucmumymad.

CIIVILIAJIA: IIpoexm [onoxcenusa o6 Hncmumyme,
obpasyemom u3 ovieuie2o Pusuro-ITexnurecxkozo Om-
oena, npeonoicennulii axaoemuxom HOPPE.

IIOCTAHOBHIIH: Ilonoxenue ¢ nonpasxami pe-
0aKUUOnH020 xapaxmepa ymeepoums. Hucmumymy
npuceoums naumenoganue: Puduxo-TexnunecrKuil
Penmeenonozuneckuil uHCmumym.

Apxup ®TH. ®.1. On.1. 1.8. JI.3. He3zaBepeHHass KOMHUA.

JoxymeHT Ne10
[Tonoxenne [0] TocynapcreenHOM PUZNKO-TEXHOJIO-
ruyeckom' Mucruryre.

Jocyoapcmeennoii Pusuro-Texnuuecxuti Penm-
2enon02uuecKuli Hncmumym umeem ceoeli 3aoauel:

1) Hayunoe uccareoosanue pPenimzenoev.x Jiy-
yell, — ANeKMPOHHLIX U MALHUMHBLX AGNeHULL CINPO-
enus seujecmsad.

2) Hzyuenue u ocyujecmenenue npPumMeHeHull
IMUX AGAEHULL K MexXHUKe.

3) Ilpou3soocmeo u ucnsimarue Gusuxo-mex-
HUYCCKUX npubopos.

4) Pacnpocmparenue nayunslx céeoenuil cpeou
CReyUuanucmos U UupOKuUx macc.

Hucmumym umeem npaeo:

1) Ocnosvieams omoenerus, Onbimuwsle CMmaH-
yuu, myseu, 1a6opamopui, 6ubaUomexu.

2) Co3vbi8ams KOMUCCUU, YCMPAausams nyonuy-
Hble NeKUUL, Neuamams HayuHoie U npoceemumens-
Hble COUUHeHUA.

3) Co3vleams C6e30bl, CHAPANCAMD IKCNEOUL UL,
KOMAHOUPOBAMND CEOUX USLCHOB KAK 6 PA3IUYHbLE Me-
cma Pecnybnuxu, max u 3a 2panuy;), 0OCHOBbLEAMb
3A60006l, NOAYUAML U3-34 2PAHUUDL HEOOX00UMbBLE
npeomems. — 6Ce CO2NACHO CYULCNEYIOULUX Y3AKO-
HeHULl U C paspeuternus nooLeHCaAujUX UHCMAaryuil.

4) Ilpurumamo 6ce mepol, HEOOX00UMbBLE 0N €20
paseumus.

Hucmumym cocmoum 6 eedenuu Hapoonozo Ko-
muccapuama no IIpocseujeriuio, — noav3yemcs npa-
B8AMU 10DUOUMECKO20 JUUA U UMEeM NeUdamb CO C60U-
MU HAUMCHOBAHUAMU. Ynpasrenue u PyKosoocmeo
0eAmensHoCcmspio Hucmumyma 0Cyujecmennemcs
Cosemonm.

B cocmas Cosema 6xooam:

a) pyKoeooumenu Hayunuix padom (cmapuiue
pusuru),

6) OelicmeumensvHoLe 4aierol,

8) accucmenmo. 6 cocmase e 6oaee 1/3 obujezo
wucaa 9nenos Cogemad,

2) KOHCYJIbMAHMbL,

0) npeocmagument yupencoenuil ¢ coseuamesl-
HbIM 2010COM.

Cosem u3bupaem u3 c60ezo cocmasa CHPOKoOM Ha
3 200a JJupexmopa, ezo 2-x 3amecmuimeneii u yueno-
20 Cexpemaps, obpasyrougux Ipesuouym Cogema.

IIPUMEYAHUE: /lupexmop, e2o 3amecmumenu py-
KOBOOUMENU HAYUHLIX pabom (cmapuiue Pu3uxKu)
ymeepracoaromcs Ha oouux ocHosaruax I'VC’ om’.

IIpesuouym A6a4emcs 0meemcmeenHnvim UcnoJ-
numenvroim opzarom Cosema. I1o nocmanoerenuio
Cosema cocmasg IIpe3uouyma moixcem O0viimb nonoj-
Hen OPY2UMU JUYAMU U3 €20 CPEObL..

Pyxo600cmeo x0341cmeennoil u aomMunucmpa-
MUBHOL 0eAMenbHOCMbI0 Uncmumyma ocyuecmes-
JACMCA XO3AUCMECHHBIM KOMUMEMOM, 0eLiCmeyio-
wum no ykasanuio Cogema.

IIpeoceoamenem xo3aicmeeHH020 KomMumema A6-
asemca Jlupexmop Hucmumyma. Ocmaitvile e2o yje-
HoL uzouparomesn Cosemom. Kpome mozo, 6 uucno une-
noe Komumema exooum 1 npeocmasumens om Cay-
acaugux Hnemumymad, ne cocmoaujuil unrenom Cogema.

30anue ¢ npunezarouell k nemy meppumopueri no
0opoze 6 CocHOBKY 0. 2 nepedaemca Hncmumymy.

Coenacno nocmanosrenus Hayuno-Texnuueckou
Cexuuu I'VC’'a om 23—1-22 2. ymeepiacoaemcs.

3as. Inasnayxoii (noonucs)

Apxus ®TH. ®.1. Om.1. [1.13. J1.2-3.
3aBepeHHas KOMUA C KONUU C AaTOou 27 aBrycra 1923 r.

! TaK B 3aI'OJIOBKE 30KYMCHTA.
* TocyapeTBeHHbIi yueHbii coser (I'VC) — nozapasziernenue Hap-
komnpoca PCOCP, yupexnennoe B 1919 .

JoxymeHT Nell
Oruer TocynapcTBeHHOTO PU3UKO-TEXHUYECKOTO
PenTtrenonornueckoro MHCTUTYTA C 1 OKTAGPS 1922 T.
no 1 oxkra6psa 1923 1.

.3a omuemmbiil nepuod Hucmumym 6cmynu
6 HOBYI0 (ha3)y c60ez0 pa3eumus, nepeexasn 6 coocm-
gennoe 30anue’. Omrpoimue H06020 30AHUA NPOUSOUL-
20 4 pespans 1923 200a 6 npucymcmesuu 3a6e0yio-
weeo Ilempoepadckum 0moenom AxademuueckKo2o
yenmpa M.HUKpucmu u M1o20uuUcIeHHbLX NpPeocmasii-
meaeti yuenolx U Boicuiux yueonwvix 3aeeoenul.
Ha mopacecmeenrom axme Yuenvim cexpemapem Hii-
cmumyma, npogeccopom B.P.Lypcuarom 6bi1 npo-
wmen omuem o pa3eumuiL 0esmerbHOCMU UHCMUIMY-
ma co epemenu e20 0cHosanus, a Jupexmopom u-
cmumyma, axademurxom A.D.Hogpgpe bvira npousrece-
na peus na memy Hayka u Texnuxa. /Jo omxpoimus
H08020 30aHua compyoruxu Hnemumyma pabomanu
6 NOMEUCHUAX PUSUHECKOT U INeKMPOMEXHULCCKO
aabopamopuii I lempozpaociozo IHorumexnunecro-
20 uncmumyma. Pemonm u obopyoosanue 30aHus
u npueeoene e20 6 COCMOAHUE, 8 KOMOPOM MONICHO
ObLIO HAUANG 8 HeM HAYUHYI0 pabomy, nompebosasio
om aomunucmpavuu Hucmumyma u e2o compyoris-
KO8 OONbULOLL pabombl, 0eamensHy0 noMouss Hucmu-
mym umen co cmopoms. 3asedyowezo Ilempozpao-
ckum omoeneruem Axaoemuueckozo yenmpa MH.Kpu-
cmu 8 6uoe npeodocmasienus cPeocms u OmnycKa me-
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benu u3 ckaados 3umHezo 080pua, a Mmaxdice co cmo-
ponwr Inasanexmpo, xkomopoe no xooamaticmey I1o-
mougnura oupexmopa H.H.Ceménosa npeoocmasuio
0CHOBHOE AnexmpomexnureckKoe 060pyoosanue. 3a-
Kynxu, npouseeoenrvie 04 UHCIMUMYMA AKAOEMU-
xom AP Hopgpe 3a 2panuyeti 6 1921 u 1922 22., daru
B03MOANCHOCL 000PYA08aMs UHCMUmMym coocmeeH-
HbIM HAYYUHIM UHECHINADeM.

Ilepeeso 6 Hogoe 30anue 0a 603MONHOCIN OC)-
uecmseums 00Ky U3 21asHblx 3adavw HUncmumyma,
UMEHNO: 00DA3Y08YI0 NOCMANOBK) MACCO8020 NPO-
U3600cmea nYycmomuolx npubopos (paouomese-
epadrvlx ycunumenetl, 2eHepamopHuLx JAmn, yCuiii-
meseil u Kenomponos, Pemonm u u3zomosienue
penmezenoseix mpyoox, u320mosaeHue Pomodiemer -
MO6 U CULHANUSAUUOHHBLX OXDAHHBLX YCMAHOBOK).

Yuenwiii cexpemaps Hncmumyma npogpeccop
(noonuce) B. Bypcuan
Apxus ®TH. ®.1. On.1. [1.17. JI.7. TloAnHCaHHAS KOTUA.

'Cm. MPEJbIAYIHN JJIOKYMEHT.

JoxymeHT No12
N3 nmocTanosaeHusa komanernn HTO BCHX 06 o6be-
JuHeHuu pabor I'OTPU ¢ noporaenom pU3NIeCKux
HCHBITAHUI ObIBIIErO IOCYIAPCTBEHHOTO HAYYHO-
TEXHUYECKOI'O HHCTUTYTA OT 23 despandt 1924 r.

IIpusnams 1eobx00uUMbiM 00Beounenue pabom,
geoyujuxca 6 'PTPU na cpeocmea HTO, ¢ pabomamu
nooomoena nood eOUHsM U 00UUM PYKOBOOCIEOM
axao. ADHogpgpe'.

! Cm.: OpraHusanusi HAyKU B [EPBBIE TOJbI COBETCKON BIACTH
1917-1925.J1, 1968. C.250-251.

JoxymeHT Nel3
M3 Oruera mucruryra ¢ 1 okra6psa 1923 r. mo 1 oxri-
6psa 1924 1.

Hcemexarowuii omuemnoill nepuod MOIWCHO CHU-
mamao nepeviM co 8pement ocHoganus Hucmumyma,
8 meueHue Komopozo Op2aHu3auUoHHbLe PAdOMbL, X0-
MA U HenpepoLeHO NPOOOANCAIOULUECA, YIICe He CIMOANU
Ha nepeom naawe, u padoma Hucmumyma moeaa npo-
UCXOOUMB NPU HOPMANLHBIX YCA0BUAX. <..> [Teuammble
pabomul 1 00KNA0BL HA CB5E30AX CEUOEMENbCNEYIOM

0 Mmom, umo paboma 3ma Obilid 8 0OCMAMOUHOL Mepe

n1000meopHa. Henpepul6ro pacuupsemcs unmepec,

NPOABICHHbLL NPOMBLUACHHOCMIbIO PecnyOonuKy K Ha-
YUHO-MEXHUYECKOU 0eamenvrnocmu Huncmumyma..

Yuenwii Cexpemape Hncmumyma Ipogpeccop

(noonucano) BLYPCHAH

Apxus ®TH. ®.1. Omn.1. [1.23. J1.4-5.

TMoanucanHas (C MEYaAThIO) KOMUS.

Y10 6bINO NOTOM

[TepBbI€ TO/BI CYMECTBOBAHUA HHCTUTYTA OBLIN OIPE-
JENAI0IMUMH, TOCKOJIBKY OHHU ONIPEAEINUIN HE TOIBKO
«OBITHE», HO U TPAAULIUHU, COXPAHAEMBIE JO HACTOIIE-
IO BPEMEHU IOCICYIOIUMU IMOKOJCHUAMU (PU3TE-
XOBLEB. CIeAYIOMUM BAKXHEUIUM XPOHOJIOTUYECKUM
pyOEKOM Ui UHCTUTYTA CTan 1932 1. C 3TOro roja oH
nepemesn B cucremy HapxkomrsipoMa (1mociae peop-
ranuszanuu BCHX) u ero reMaTuka 1 OpraHu3anus pa-
60TBl KODEHHBIM 06PA30M U3MEHMJIACDH. BN BBIfIEIIE-
HBIL OT/IEJI IOJIYIIPOBOJHUKOB, KOTOPBIM BO3IVIABUJL CAM
A.®.HNopde, u otaen aepHon PU3NKHU, PAKTUIECKUM
pykoBoaureneMm Koroporo craix HM.B.Kypuaros (zo
3TOr0 MOCIEJHUIN 3AHUMAJICA B OCHOBHOM CETHETO-
3MEKTPUKAMH, B UHCTUTYTE NOABWICA B 19251, 6yay-
Yl 31YUCJICH CHAYald B WITAT (PU3UKO-TEXHUYECKON
nmaboparopuun). B TOM ke rojiy Ha4anoch O6CyXKJECHUE
BOIIPOCA O IIEPEXO/E UHCTUTYTA B CUCTEMY AKALEMUU
Hayk CCCP, OHO 0CTaBajnoCh O€3PE3YAbTATHBIM /10
1939 r., koraa 6bU1 peOPraHU30BaH HapKOMTSIKIIPOM,
a dusrex nepejaau B CUCTEMY HOBOOOPA30BAHHOI'O
1 MeHee macmrabunoro HapkoMara CcpegHero Mauu-
HoCTpoeHus. ITocae HENpOCThIX AUCKyccui B 1939 1.
KOMHUCCUA AKAaJEMHUU HAYK BO IVIABE C AKAJEMUKOM
C.M.BaBuoBbIM, pACCMATPUBABIIAA BOIIPOC O IIepead-
ye Jlenunrpaackoro OTHU, opobpuna npepioKeHue
€ro JUPEKIHUU O IEPEXOJE UHCTUTYTA B cucTeMy AH.
Jonroe BpeMs JOKYMEHTBI KOMUCCHUH, BKIIOYAs IIPO-
TOKOJI OOCYKI€HHS 3TOTO PEMEHUs Ha OOIMEM cobpa-
HUU COTPYAHUKOB MHCTUTYTA U JPYTHE MATEPHUATIHI,
HE MOIJIM OBITh BKJIIOYEHBI B HAy4HBIN OOOPOT, IO-
CKOJIbKY MX HE HAXOJWIH B apXuBax. M TonbKO B XXI B.
OHU ObIM OO6HApYXEHB B (poHgax OTU cpeau HOKy-
MEHTOB, OTHOCAIIUXCA K paboTe MEXAHUUYECKON MaC-
TEPCKOM MHCTUTYTA!

C aroro momeHnTa ucropust ®TU yxe HEPA3ZPLIBHO
CBA3aHA C UICTOPUEN OTEYECTBEHHON AKAJEMUU HAYK. B

Chronology of the Ioffe Institute’s Century in Documents
from the Archive of the Ioffe Physico-Technical Institute. The Beginning

B.B.Dyakov', D.N.Saveleva*

'Toffe Physical-Technical Institute, RAS (Saint Petersburg, Russia)

:St. Petersburg Branch of Vavilov Institute for the History of Science and Technology, RAS (Saint Petersburg, Russia)

The early years of now world-known loffe Physical-Technical Institute in St-Petersburg are most interestingly to be
considered by the preserved evidences of the epoch — the authentic documents of its Archives. With their help, an
attempt to find the true picture of the past which is not always accurately reflected in literature was made.

Keywords: loffe Physical-Technical Institute, archives, Ioffe, Nemenov, document, Narkomat.

ODIPHUPOIJA » N9 « 2018



K 100-JIETUIO ®TU UMEHU A.® . UODDE PAH

HoBocmu Hayku
U3 @usuko—-mexHu4yeckoro
UHcmumyma umeHu A.@.Uogppe PAH

Mexanu3smbl reHepay MM CUHINIETHOTO
Kucnopoaa B BOAHOM pacreope
pasaxiaopuHa

AKTHUBHBIE (DOPMBI KHCIOPOAA UIPAIOT CYIECTBEH-
HYIO POJIb BO MHOI'MX OHOJIOTMYECKMX IIPOLECCAX,
TAK K4K BXOJAT B YUCJIO KOHEUYHBIX MPOAYKTOB OKHC-
JIMTEJIbHBIX MIPOIIECCOB B KJIETKAX YETOBECKA U JKMBOT-
HBIX U (POTOCUHTE3A B pacTeHUAX. OJJHA U3 BAXKHEN-
IIUX AKTUBHBIX (POPM KUCJIOPOJA — BO3OYXKIEHHAA
MOJIEKYIA KUCTIOPOAa 'O,, TaK HA3BIBAEMBIN CUHTJIET-
Hpiit kucaopoa (CK). Ha 60abmoi XMMUYECKON aK-
TUBHOCTH CK OCHOBAaH HMHUPOKO INPUMEHAEMBIA BO
BCEM MHUpPE METOJ (POTOJUHAMHUYECKON TEpaANUU
(OAT) pasnuyHbBIX 3a6071€BAHUN, IPEXKIE BCETO OH-
xosornyeckux. Tepanesruueckuit apdexr AT co-
crouT B redepanuu CK BHYTpU GOJIbHBIX KJIETOK IIPU
06ydeHNH O6JTACTH ONMYyXOJU HCTOYHUKOM CBETA,
YTO NPUBOJIUT K UX THOEIH.

OCHOBHOE 3JIEKTPOHHOE COCTOSTHHUE MOJEKYJIBI
Kucinopojga *O, UMeeT CIIMH, PABHBIN €JUHUILE, 4 IIEP-
BO€ BO3OYXAECHHOE CcOCTOAHUE 'O, — CIUH, pABHBINA
HYJIIO, OTKYJa U IPOMU3OIIIO0 HAa3BAHHUE MOJIEKYJ KHC-
JIOPOJIa B 9TOM COCTOAHHUM: «CUHIJIETHBIA KUCIOPO/I».
BepoATHOCTD ONTHYECKOTIO MEPEXOJd MEXKAY ITUMU
JBYMSA COCTOAHUSAMM OYEHBb MaJId, YTO KpanHeE 3a-
TPpyAHAET NpaMylo renepanuio CK n1a3zepHbIM u3siyye-
HueM. [Io3ToMy Ha IPAKTUKE IMUPOKO MCIIONb3YETCA
OMOCPENOBAHHBIN MeTOof nonaydeHus CK, ocHOBaH-
HBIF H4 NMEPEHOCE SHEPIUU NPHU CTOJKHOBEHUAX MO-
JIEKYJI KUCJIOPO/IA C MOJIEKY/IaMHU (POTOCEHCUOUIN3A-
Topa (PC), KOTOpBIE BO30OYK/JAIOT U3JIYyIYEHUEM J1A3€-
pa. B pamkax aroro merojaa $C npeaABapuUTEIbHO BBO-

NlasepHoe m3ny4eHne

LA

nobasneHne
hoTtoceHcnbunmzatopa

=)

ST B OPraHU3M MAIMEHTA, IJJ€ OH HAKATIJIUBACTCS
MIPEUMYIIECTBEHHO B KJIETKAX ONYXOJH, 4 3aTEM 06-
JIACTh ONMYXOJU O6JIYy4aI0OT UCTOYHUKOM CBETA C 4ac-
TOTOH, COOTBETCTBYIOHIEN nosioce nornaomenus OC,
4TO NPUBOJAMUT K reHepanuu CK n rubenn 60JbHBIX
KneTok. [Iponecc (pOoTOAMHAMUYECKOTO BO3JCUCTBUA
Ha KJIETKY CXEMAaTU4Y€CKU n300paxeH Ha puc.l. Coor-
BETCTBYIOIMEC XMMHYECCKUE PCEAKIUU, NMPUBOJAIINEC
Kk nossaeHuio CK, onuceBaOTCA CIEYIOMUMU yIIPO-
IEHHBIMU BBIPAKECHUAMU:

®C + hy — OC*,

DC*+°0,— OC +'0,. *

Porocencubunusuposannas remepanua CK wuc-
nosub3yercs B Metojax ®/IT, KoTopble aKTUBHO Pa3BU-
BAIOTCA B HacToOAlEe BpeMa. DPPEKTUBHOCTD ITUX
METOJOB B OOJACTH OHKOJIOI'MM 3aKII0YAETCS MPEXKAE
BCEI'0 B UX CHEIU(PUIECKN U3OUPATEIBHOM BO3/ICHUCT-
BUMM Ha 3JIOKAYECTBCHHBIC ONYXOJIMU IPHU LAJANIEM
BO3/IEUCTBUU HA JIpyrue TKaHu. Onpenensomum gak-
TOPOM IPU 3TOM OKA3bIBAETCA MOBBIIIEHHOE HAKOILIE-
Hue moJsiekyn @C B KIETKAX onyxonu. Eme oJHO Bax-
HOE TpeuMymecTso MeToJoB PAT — BO3MOXHOCTb
(pIyopecIieHTHOIO MOHUTOPUHTA pacnpeaencHus ©C
B TKAHAX B IIPOLECCE JICYEHUA. DTO MO3BOJIAET, C Ofi-
HOIH CTOPOHBI, BU3YAJIU3UPOBATH OOJbHBIE TKAHH,
a C JPyrol — OCYHIECTBJIATh KOHTPOJIb 34 IPOIECCOM
renepauun CK.

Bmecrte ¢ TeM (PU3BHUKO-XMMHUYECKUE MEXAHU3MBI
remepanun CK B pacTBOpPAX M KJIETKAX C IMOMOIIBIO
pasnuyHbIX TUIIOB ®C M3y4eHBI K HACTOAEMY BpE-
MEHM SIBHO HEJOCTATOYHO. [leTaibHOE H3YUYEHHUE

obpazoBaHue 'O,

Puc.1. Cxematnyeckoe M306pa>KeHme ¢)0TOAMH3MMHECKOFO BO3JeicTBMA Ha KNeTKy.

IDIPUPOITJA » Ne9 « 2018

93

fnofévn 771492090 9{



% cbocomee reesipicee

K 100-JIETUIO ®TU UMEHU A.®.UODDE PAH

3TUX MEXAHU3MOB B PA3IUYHBIX YCIOBUAX, d TAKKE
UCCJIEJOBAHUE BBIUBETAHUA (PA3PYIIEHUA) MOJIEKYJI
®C moj JEeHCTBUEM CBETOBOI'O M3JIYYEHUA HUMEIOT
GOJIBIION MOTEHIUAJ I yBeIUYeHUA 3PPEKTUBHO-
CTH CymecTByIOmuUx MeTog0B OAT 1 a1 uxX ycosep-
MEHCTBOBAHUA. PEMEHNIO 3TUX BONPOCOB MOCBAIIE-
HBI IPOBO/IUMBIC HAMH UCCIETOBAHUA™,

B mepqununckon npakruke ans OT ucnonb3yioTcs
paznuunslie OC, B TOM YUCJIE CO3/IaHHBIE HA 6a3e Mop-
(UPUHOB, XJTOPUHOB, OAKTEPUOXJOPUHOB U (PTAJIO-

* Unvuna A, /T, Tnasoe A.JI, Cemernosa H.B, Baciomunckuii O.C. Bnu-
STHUE TIAPAMETPOB BO3OYK/IAIOMIETO U3/TydeHMs Ha (POTOCEHCHOH-
JIM3UPOBAHHYIO TEHEPAIINIO CHHIVIETHOI'O KUCIOPO/ia B Boje. Or-
THKA U crekrpockonust. 2016, 120(6): 935-940. Doi:10.7868/
S0030403416060088; Beltukova DM, Semenova LV, Smolin AG. et al.
Kinetics of photobleaching of Radachlorin® photosensitizer in
aqueous solutions. Chemical Physics Letters. 2016; 662: 127-131.
Doi:10.1016/j.cplett.2016.09.035; Belik V.P, Gadzhiev .M, Petren-
ko MV. et al. Visible to near IR luminescence spectrum of Radach-
lorin under excitation at 405 nm. Chemical Physics Letters. 2016;
665: 127-130. D0i:10.1016 /j.cplett.2016.10.053; Bervmroxosa 1M,
Bacromuncxuii O.C, Inazoe A.JL u Op. AHAIN3 MEXAHU3MOB (DOTO-
BBILBETAHNA (DOTOCEHCUOUIN3ATOPA PAIAXJIOPHU]] B BOJHOM PaC-
TpoBOpe. OmTHKa W cHekrpockonus. 2017; 122: 252-257.
Doi:10.7868/50030403417020076; Belik VP, Gadzbiev IM, Seme-
nova LV. et al. Time-resolved spectral analysis of Radachlorin lumi-
nescence in water. Spectrochimica Acta Part A: Molecular and
Biomolecular Spectroscopy. 2017; 178: 181-184. Doi:10.1016/
j.$22.2017.01.066; Beavmioxosa LM, benux BIT, Baciomuricikuii O.C.
u Op. JTOMUHECIIEHITUS BOHOT'O PacTBOPa (DOTOCEHCUOMIN3ATOPA
PAJIOXJIOPUH TIPU BO3GYIEHUH B TI0s10CaX 405 1 605 Hm. OnTrka
u crekrpockornus. 2018; 124(1) 51-55. Doi:10.21883/08.2018.01.
45356.117.
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ITUAHUHOB. MBI UCHOJIb30BATN (POTOCEHCUOUINZATOP
XJIOPUHOBOT'O Psi/la PaJJaXJIOPUH IIPOU3BOJICTBA POC-
cunickoit komnanuu «Pagadapmar. OTOoT POTOCEHCHU-
6unuzatop yxe 6omnee 10 net ucnons3yercs B Poccun
B KJIMHUYECKOM MpakTuke s neaed OAT u nokazan
CBOIO BBICOKVIO 3(P(PEKTUBHOCTD. CBOMCTBA PafaXJIO-
puHa usyyarorcs yxe 6osee 10 jeT, O1HaKO 6OIbIINH-
CTBO 3TUX pabOT H6BUIO MOCBAIMIEHO €I'0 KIMHUYECKUM
ucneITaHnusAM. O POTOPU3NUECKUX CBOUCTBAX pajax-
JIOPUHA [0 HA4YaJaa HACTOSIUX UCCIENOBAHUIN OBLIN
U3BECTHO MAJIO.

DKCIEPUMEHTHI IPOBOIUINCH B BOJJHOM PACTBOPE
pasaxJIOpHHa, NPEJHAZHAYEHHOM /Il BHYTPUBEHHO-
ro BBeJlcHUS. Bo30yxjeHHE NPOU3BOJAUIOCH IOJY-
NIPOBOJHUKOBBIMHU J1a3€paMH Ha JIUHAX BOJH 405
u 660 HM, COOTBETCTBYIONIUX JIBYM HAKOOJICE BAKHBIM
IIOJ0CaM nornomeHus ganHoro ®C. 3aperucTpupo-
BAHHBIN ITOJTHBIN CHEKTDP JIOMUHECIICHIIMN PaaXJjI0-
puHa NpU BO3OYXKJEHUU HA JJIUHE BOJHBI 405 HM
NpeAcTaBieH Ha puc.2. Kak BUJHO U3 PUCYHKA, IOMU-
MO MHTEHCHUBHOTO NUKA (PIYOPECIEHIIUU B BUJUMON
0612CTH BO BCEM MCCAEOBAHHOM CIIEKTPAIBHOM JIU-
AMa30HE HAOMIOMAETCA C/1a60€ U3IYy4YEHUE C MAJIOWH-
TEHCUBHBIM, HO OTYETJIUBBIM ITUKOM Ha JUINHE BOJIHBI
1274 HM, COOTBETCTBYIOIMEN TUHUU TIOMUHECHECHIIUNA
CK (oH M300pakeH C YBEJIMUYEHNUEM HA BCTABKE B IIpa-
BOM BEPXHEM yIy). CUTHAJI JTIOMUHECIIEHITUN HA JJIU-
He BOJHBI 1274 HM HapAJy C YIOMAHYTBIM IHKOM CO-
JEPXKUT TaKkkKe (POH, OOYCIOBIEHHBIA BKIAAOM (POC-
dopecieHINN U3 TPUILIETHRIX cocToaHnil PC, KOTO-
PBIiT cOCTABAAET OKONIO 60% OT MHTEHCUBHOCTU TMOJI-
HOT'O CUT'HAJIa B IToJIoCe HabmoaeHus muka CK. AHano-
TUYHBIE PE3YIBTATHI OBLIN IOJYUYEHBI U NIPU BO30OYX-
JIEHUU Ha JJTHHE BOIHBL 660 HM. TakuM 06pa3om, Obl-
JIO IMMOKA3aHO, 4TO YUCTO CIIEKTPO-
CKOIIMYECKOE BBIJICICHUE CUTHAJIA
CK 3aTpyaHUTENBHO.

IToaTOMY 6BIIN TAKKE TIPOBE/IE-
HBI 3KCIIEPUMEHTHI 110 HUCCIEJOBA-
HUIO KUHETUKU CUTHAJIA JTIOMUHEC-
IIEHIIUNU C BBICOKMM BPEMEHHBIM
paspenieHueM, KOTopble O3BOJIU-
nm 6osee HANEKHO HACHTUDUITU-
poBath curHan GochopeceHnu

IrCK/‘[nQnH = 40%

1240 1260
10°

I, ycn. eq.

10°

10°

1280
A, HM

CK, a TakxKe OIpefeuTb Xapakrep-
HBIE BDEMEHA I'€HEPALIUU U pacHa-
jga CK. B 3TuxX 3KCIEpUMEHTAX BO3-
OyXACHUE PACTBOPA PaAJAXJIOPUHA
OCYIIECTBIIAIOCh UMITYJIbCHBIM T10-
JIYIPOBO/IHUKOBBIM J1A3€POM C JIJIH-
TEJIbHOCTDBIO uMIyabca 100 HC.
[Tonygaemble OCJIE KAXKLOI'O
JIAa3€pHOT'O UMITYyJIbCA KPUBBIE 3ATY-

1300 1320

MWK CUHIMETHOro
Kucnopopa
A =1274 Hm

107

T
450 600 750 900 1050 1200

2, HM

Puc.2. CnekTp ntoMUHECLIEHLMN BOJHOTO PacTBOpa pafaxjiopuHa npu Bo30yxaeHUu

Ha AauHe BOMHbI 405 HM.

1350

XaHUsA JIOMUHECLCHLIIMU TIpUBEE-
HBl HA PUC.3 Ul PA3JUYHBIX JJIUH
BOJIH U3JTYYCHUSA JTIOMUHCCIICHITUH.
W3 rpauKoOB CIEAYET, YTO (POPMBI
BPEMEHHBIX 3aBUCUMOCTEIN CUI'HA-
J1a JIIOMUHECHEHIIUNA CYIECTBEH-
HO 3aBUCAT OT JJIMHBI BOJHBI TaK,

1
1500

24

ODIPHUPOIJA » N9 « 2018



K 100-JIETUIO ®TU UMEHU A.® . UODDE PAH

IIPU PETUCTPAIIUU CUTHAIA HA JIIN-
HE BOJIHBI 1274 HM, COOTBETCTBYIO-
men nuHuu aoMuHecteHuu CK,
BPEMEHHAs 3aBUCHMOCTb CHUI'HAJA
uMmeer (popmy ropba ¢ MaAKCUMY- .
MOM B parioHe 2 MKC. Kak nmoxassr-
BAIOT TEOPETUYIECKUE OIEHKH, TIeP- 400
BOHAYaJIbHOE BO3PACTAHUE CHUT- \
HaJ1a JIIOMUHECIIEHIIMU OOYCIOBIIE-
Ho reHepanuen CK Bcnencrsue pe-
akuuu (*), a mocaeayomee yobBa-
HHUE CHUTHAAa — OE3BI3JIyYaTEIIb- .
HbIM pacnagoMm CK IIpu CTOJIKHO-
BCHUAX C OKPYKAIOIIUMU MOJICKY-
JamMu pacrsopurend. IIposeneH-
HBIA AaHAJIU3 IIO3BOJIUJI C XOPOLIEH
TOYHOCTBIO ANMNPOKCUMUPOBATH
HAGII0/JABIIYIOCS HA JIIMHE BOJIHBI
1274 HM HMHTEHCUBHOCTDb JIIOMHU-

500 |

I, ycn. eq,.

—— 990 Hm !P\
—— 1070 Hm 10000 4 \
—— 1150 Hm 5 LY
—— 1230 Hm = 1000 %
—— 1274 M = \
100 <
] T T T MI
0 10 20 30 40

T, MKC

HECLCHIIUHU BBIPAXKECHUEM

To

Lun = Cﬁ[

e — e,
I'7l€ Tr — XAPaKTEPHOE BpeMs IreHe-
pauuu CK, 1, — XapakrepHoe Bpe-
MA pacnajga CK, a ¢ — KoOHCTaHTa
IIPOIOPIIUOHATBHOCTH.
BenuuuHbl XapaKTEePHBIX BPEMEH Tr U Tp COCTA-
Buin 2.0+0.1 1 = 3.4+0.2 MKC COOTBETCTBEHHO. Bme-
CT€ C TE€M, KaK BUJHO U3 PHUC.3, CUTHAJI JIIOMUHEC-
MEHIIMKU Ha JUIMHAX BOJIH, OTJIHUYHBIX OT 1274 HM,
AKCIIOHEHIUAJIBHO 3ATYXaJ, UMES MAKCUMYM OKOJIO
HYJI4. BBIIIO TOKA3aHO, YTO 3TU CUI'HAJIBI OOYCIOBIIE-
Hbl poCchOpeCUEHIIUEN U3 TPUILIETHBIX COCTOAHUNA
OC, KOTOpasg XOPOIIO OMNUCHIBAETCA ABYX3KCIIOHEH-
IIMAJbHOMN 3aBUCUMOCTHIO

L= Are™ + Ao,

C XdpAKTEPHBIMU BpeMeHaAMU T, = 2.1+£0.2 MKCc U T, =
=0.3%£0.003 MKC.

KpoMe OnMCaHHBIX BBHIIIE CPABHUTENBHO MEJJIEH-
HO 34TyX4BHINX CUTHAJIOB (POCHOPECHEHIINH, TIOMU-
HecreHIusg u3 pacrgopa ®C Ha MOOBIX JTMHAX BOIH
cojiepkana OBICTPO 3aTYXABIIME KOMIIOHEHTBI C Xa-
PaKTEPHBIMUA BPEMEHAMU, JIEXKAMUMUA B HAHOCEKYH/I-
HOM JHAMNa30HE. DTU CUTHAJBl ObLIN OOYCIOBJIEHBI
¢dayopecnennuen U3 BO3OYKIEHHBIX CHHIJIETHBIX
cocroauun OC. [Ipn perucrpanuu 3TUX KOMIOHEHT
HCIIOJIb30BAJIACH €le 60JI€€ KOPOTKHUE JIA3CPHBIC UM-
IyJbCH AAUTENBHOCTBIO 100 1c. COOTBETCTBYIOUUNI
TUIHWYHBIA CUTHAJI IPUBEJEH HA BCTABKE HA PUC.3.

Taxke MBI U3y4HJIH (POTOCTAOMIBLHOCTD BOLHOI'O
pacTBOpPa PafAXJIOPUHA NPHU OOIYYEHHUU JTA3EPOM
(3TOT BAXHBIA MAPAMETP XAPAKTEPUIYET I(PPEKTUB-
Hoctb OC ana GAT). Oxazanock, 4TO NpPU BO3OYXK/E-
HUKW HCIPCPBIBHBIM JIA3CPHBIM H3JIYYCHUCM HHTCH-
CUBHOCTD JIIOMHUHECHEHIIUN MOCTENEHHO YMEHDINA-
€TCA O CJIO)KHOMY MHOTOIKCIIOHEHIIUAJIBHOMY 34KO-
HY C XapaKTEPHBIM BpeMeHeM OKoao 10 muu. Cpas-
HEHHME IOJYYEHHBIX 3KCNEPUMEHTANbHBIX JdHHBIX

T, MKC

Puc.3. Kpusble 3aTyxaHns NOMUHECLEHL MM BOAHOTO PACcTBOPA PaaaxiopuHa nocie
BO36YKAEHUA KOPOTKUM MMNYNbCOM fla3epa C JAUHON BOJHbI 405 HM.

C pa3BUTOM HAMU TEOPUEH IO3BOJMIO YCTAHOBUTD
MEXAHM3M 3TOro 3aryxaHusd: gorospiuseTanne OC
NIPEUMYIIECTBEHHO MOJ| JEUCTBUEM (POTOUH/YIITUPO-
BAHHON XHMMHYECKOU PEAKIUU C IEPEHOCOM 3JEK-
TPOHA NIPU CTOJIKHOBEHUM TPUILJIETHBIX MOneKyn OC
C MOJIEKYJIAMHU KHCIOPO/ia.

Pesynbrarel HAIIUX HUCCAELOBAHUIT MEXAHU3MOB
reHepanuu u pacrnajga CK B Boguom pactsope ®C pa-
JNAXJIOPUHA CIEKTPAJIbHBIMU U BPEMAPA3ZPEHIAIONU-
MH METOAAMU MOTYT HCIOJb30BATHCA I yCOBEP-
meHCcTBOBaHUS MeToj0B OJIT.

PaGoTa BHIIOJHEHA HPH MOAJAep:KKe POCCHICKOr0O HaAy4IHOTO

donga (npoexr 14-13-00266).
© NOKTOP (PU3UKO-MATEMATHYECKUX HAYK
0.C.BaCIOTHHCKHH

Jlokanunsauma anbPBEeHOBCKUX KONEGaHnM
B nnasme Tokamaka TYMAH-3M

CymecTBOBaHME CIIENU(PUIECKOIO BUAA MATHUTOI'U-
napoanHamudeckux (MI/]) BoaH B I1a3Me OBLIO
IIPE/ICKA3aHO TEOPETUUECKU XAaHHECOM Ab(PBEHOM
B 1942 1. B KA4€CTBE BO3MOKXHOI'O MEXAHU3MA, O0'b-
ACHAIOMIETO AaHOMAJIbHO BBICOKYIO TEMIIEPATYPY COJI-
HEYHOI KOPOHHIL [To3gHee 3T1oT Bujg MI'/I-kone6aHui
IIOJIYy4MJI HA3BAHHUE aNb(PBEHOBCKMX BOJH. Takue
BOJIHBI HAOJIIOZAIOTCS B IMHUPOKOM JIMANA30HE MHapa-
METPOB IJIA3MBbl, HAXOJAMEHCA B MATHUTHOM IIOJIE,
KaK B ACTPOPU3NUYECKUX, TAK U B 1a60PATOPHBIX yC-
n0BUAX. Anb(dBEHOBCKUE Konebanus (AK) pacnpocr-
PAaHAIOTCA NPEUMYIIECTBEHHO BJOJIb MATHUTHOTO
IIOJISI CO CKOPOCTBIO Uy = B(Wemi2,)™"° 1 UMEIOT IPO-
CTOE JIMCIEPCUOHHOE COOTHOMIIEHUE [ = v.R)/(2T).
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3nech B — WHAYKIUA MATHUTHOTO NOJA, M; U 1; —
M4CCa U KOHLEHTPALUA UOHOB IIA3MBI, B — IIPO-
JOJIBHBIHA 110 OTHOMIEHUIO K MATHUTHOMY IOJIO BOJI-
HOBOM BEKTOP BOJIHBI, 3aBUCAIUN OT TI'DAHUYHBIX
YCJIOBUU U TUIA KONEOAHUN. B 1abopaTOPHBIX yCI0-
BUAX, B TOPOMUJANBHBIX YCTAHOBKAX C MATHUTHBIM
YAECPXKAHUEM MJAa3MBl (TOKAMAKAX M CTE/JIAPATO-
pax), Ha KOTOPBIX HNPOBOJAATCA MCCAEAOBAHUA IO
NIpOrpaMMe YIPaBIgEMOTO TEPMOAJEPHOIO CHUHTE-
32, AK UrpaioT HCKIOYUTEIBHO BAXHYIO POJIb.
OO6GBIYHO 3THU KOJEOAHMA PACKAYMUBAIOTCA Iy4KAMH
OBICTPBIX MOHOB, BO3HUKAIOMMUX IPHU HCIOJb30BA-
HUU HATPEBA IJIA3MBI C IOMOMIbIO MHKEKIIUU BBICO-
KO3HEPIUYHBIX HEHUTPAJbHBIX ATOMOB. IIpu 3HA4YM-
TEJbHOU AMIUIMTYJE OHH MOTYT BbI3bIBATH YCHJIEH-
HbBIE€ IIOTEPU OBICTPLIX MOHOB, TEM CAMBIM CHHXKAA
3(PPEKTUBHOCTD AAHHOTIO METOJA Harpesa. B Tep-
MOAJJEPHOM peaKTope (HANPUMEP, B COOPYKAEMOM
B HACTOAILIEE BPEMSA MEXIYHAPOJAHOM 3KCIIEPUMEH-
TaJbHOM TepModaepHoM peakrope UTOP) unren-
CHUBHBIE a1b(PBEHOBCKUE KOJEOAHUA MOTYT IPHUBO-
JUTDH K YXYAIIEHUIO YIEPKAHUA aNb(a-4aCTHULl, BbI-
3bIBAsl NMAJE€HUE BBIXOJAAd TEPMOAJEPHON PEAKIIUU
U YXYJIIasg SHEPTETUUYECKUN BBIXOZ peakTtopa. Kpo-
M€ TOTO, OBICTPBIE YACTHUILLI, MOKUJAIOMINE IJIA3MY
TEPMOSJIEDHOIO PEAKTOPA B PE3YJIBTATE PACCEAHUSA
Ha AK, MOT'yT CEPbE3HO NMOBPEAUTL CTEHKH PEAKTO-
pa U Apyrue KOHCTPYKTUBHBIE 31E€MEHTHI. TakuM 06-
pa3oM, HMCCIENOBAHME MEXAHU3MOB TIE€HEPALUU
n CBOUCTB AK B TOKaMakKe — BaKHAA NPUKIATHAA
U (PYyHAAMEHTAIbHAA 34/a4d, peIIaeMas B UCCIEA0-
BAHUAX IO NPOOIEME YIPABIAEMOIO TEPMOAEPHO-
'O CUHTE3A.

B nameit pa6ore* nzyueHrsl AK B OMUYECKOM ClLie-
Hapuu Harpepa B TOkamake TYMAH-3M ¢ 1enpio BHI-
SACHEHUS UX JOKAMU3AIMU B IUIA3ME. YHUKAIBHOCTD
1 HOBM3HA IIPOBEJEHHBIX UCCIENOBAHUI OOYCIOBIIE-
Ha TEM, 4TO B JIaHHOM ciieHapuu AK Ha6I0210TCS
B OTCYTCTBUE OBICTPBIX UOHOB. DTO CBUJETEIbCTBYET
O HAJIMYUU AJNBTEPHATUBHOIO, €II€ HE MU3BECTHOIO
MEXAaHM3Ma UX reHepanuu. MccaeqoBanmue JOKaIn3a-
IIMM TAKUX KOJEOAHWUI MOXET JaThb WH(POPMAIUIO,
IIOJIE3HYIO /ISl IOHUMAaHUSA 3TOTO MexaHuama. O6bIu-
HO AK uccienyioTcs ¢ IOMOLbIO MATHUTHBIX 30H/ OB,
YCTAHOBJIEHHBIX CHAPYXKU IUIA3MBI, YTO 3aTPYJHAET
NOJy4eHUE MHMOPMALMHU O JIOKATU3ALUU KOJeOa-
HUM. B HamuXx sKkcrnepuMenTax gokanusanua AK on-
penensiach MyTeM CPaBHEHMS 4aCTOTHl KOJEeOAHU,
U3MEPEHHON C IIOMOIIBIO MATHUTHBIX 30HJOB (OHA
cocrasyser ot 0.6 1o 2 MI11, B 3aBUCUMOCTH OT Tapa-
METPOB IJIA3Mbl) M BBIYUCAEHHOIN MO JOKAJIbHOMY
3HAYEHHUIO IVIOTHOCTH B NPEJANOIOKEHUN JUCIEPCHU-
OHHOT'O COOTHOIIEHH:, XAPAKTEPHOTO I/ aab(pBe-
HOBCKHUX Konebanuu (f = (2rn) 'Rjv.), UccienoBanus
NIPOBOJUINCH B PA3PAAAX CO 3HAYUTEIBHBIM U3MECHE-

* Abdullina GI, Askinazi .G, Belokurov A.A. et al. Determination of
the Alfvén Oscillation Location in the TUMAN-3M Tokamak
Plasma. Tech. Phys. Lett. 2018; 44(2): 108. https://doi.org/10.1134/
$1063785018020025

HUEM NPOQPUIIA IJIOTHOCTU IVIA3MBI, IPOUCXOAAIIEM
B pesyaprare GopMupoBaHud Ha nepudepun odac-
TH C NOHM)XXEHHBIM IEPEHOCOM YaCTUIL U JHEPTUU —
TAK HA3BIBAEMOTO TPAHCIOPTHOrO 6aprepa. [lepexon
B TAKOU PEXUM B (DU3NKE TOKAMAKOB IIPUHATO HA3BI-
BaTbh LH-mtepexogom.

Ins ananuza OTOUPANINCH PA3PsAABl B JICHTEpHUC-
BOM IIazMe ¢ oMHuyeckuM LH-mepexomom, B KOTO-
peix AK mHab6mogarorca go u nocne LH-mepexopa.
BosmymeHue noaouiaabHOTO MATHUTHOTO MOJIS U3-
MEPSAIOCH C MOMOMIBIO MATHUTHBIX 30H/JOB, yCTAHOB-
JIEHHBIX BHYTPH KaMEpPbl CO CTOPOHBI CJIA6OTO Mar-
HUTHOTO oJsa**, [1o JaHHBIM UHTEpPpdEpOMETpHUUEC-
KUX U3MEPEHUN MyTEM OOPATHOTO NPEOO6PA30BAHUSA
A6enst BOCCTAHABAMBAJIACH 3BOJIIOLUSA IPOQUIS dJI€-
KTPOHHOM IJIOTHOCTHU n.(7, ). Ha mpoduiae mioTHo-
CTH IJIA3MBl HAXOJUIACh TAKast 0OJIACTh, B KOTOPOU
OTKJIOHEHHE PACCYUTAHHON IIO JTOKANbHOM IUIOTHO-
¢t 9acToThl AK foe OT 3KCIEPUMEHTAIBHO HU3MeE-
PEHHOI f 6BUI0 MUHUMAJIBHO HA BCEM BPEMEHHOM
WHTEPBAJIE U3MEPEHUH, BKIIOYAIOINEM B CE€OI MO-
MeHT LH-nmepexonga. B kadecTBe MeEpBl COBHAJECHUSI
U3MEPEHHOU M PACCYMTAHHON 4acTOoT AK BRIOMpA-
JIACh CyMMa KBAaJ|PATOB PA3HOCTEN 4YaCTOT HA BpE-
MEHHOM HHTepBaje usMepeHus B N (PUKCUPOBAH-
HBIX TOYKAX, rjge N paBHO 4yucay Bcnbimek AK B MH-
TepBajie HA6MI0AeHU. B KauecTBe CBOOO/JHOT'O Mapa-
METPA BBICTYNAJIO NPOJOJBHOE BOJTHOBOE UYHCIO R
B pesynprare nponeaypsl NOMCKa MUHUMYMA Iapa-
MmeTpa SUM yaanoch ONPEAENuTh NoKanusanuio AK
B LICHTPAJbHOU 061ACTU NAa3MBl 7'/a < 0.5 B pexxume
OMHUYECKOI'0 Harpesa (34€Chb d — PajuyC IJIA3MBI).
Ha ocHOBaHMM 3TOTO CAEJIAH BBIBO/JI, YTO HaOJI0/]a€-
Mast AIb(PBEHOBCKAS MO/A ABJISIETCS TaK HA3BIBAEMOU
rn106a1bHON aNb(PBEHOBCKON COOCTBEHHOW MOJOU
(GAE). IlpeacraBineHue O ILIEHTPANbHOMW JIOKAJIN3A-
nun AK B Toxkamake TYMAH-3M cornacyercs ¢ Ha-
6II0/JAI0NIEHCST B AKCIIEPUMEHTE KOPPEIIINEH MEXK-
Ay BcublmKaMu AK 1 U006 pa3HbIMU KOJTEOAHUIMU.
O6HapyXEHHbIE 3aKOHOMEPHOCTH IPOABIAIOTCA
TAKXKE W B IUIA3ME C JAPYTUMH PaOOYMMHU Ta3aMU —
BOZIOPOJIOM U renuemM™***. BbIITOTHEHHOE UCCIe0Ba-
HUE CBUJETENbCTBYET O CYIIECTBOBAHUU HOBOT'O ME-
XAaHU3M4 T€HEPAIUU AIb(PBEHOBCKUX BOJIH, IPOSB-
JISIIOMIETOCsI IPU OTCYTCTBUU OBICTPBIX MOHOB: BO3-
OyXK/IEHUE B PE3YJbTATC IEPE3AMBIKAHUHU CUIOBBIX
JIMHU MATHUTHOTO IOJIA.

Pa6ora BemONHEHA npH noajgepxke PH® (rpanr 16-12-10285).
© I M. A0 y/IIHHA,

JIOKTOpPA (PU3UKO-MATEMATHUECKUX HAYK

C.B.JleGenen, JI.LACKHHA3HU

** Abdullina G, Askinazi 1.G, Belokurov A.A. et al. Properties of Alf-
ven waves in ohmic plasma in the TUMAN-3M tokamak. Proc. 45th
EPS Conference on Plasma Physics, 2—6 July 2018. ECA. 42A:
P4.1062.

**% Lebedev SV, Askinazi LG, Balachenkouv LA. et al. Alfven instabili-
ties in hydrogen, deuterium and helium plasmas in ohmic regime of
TUMAN-3M tokamak. Proc. 43rd EPS Conference on Plasma
Physics 4-8 July 2016. ECA; 40A: P5.036.
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BzaumopelicTBMe yAAPHbIX BOJIH
c NnAa3MoM rasoBoro paspsaaa
OMMH U3 NEPCHEKTUBHBIX METOAOB YIIPABICHUS JIBU-
JKEHUEM T'HUIIEP3BYKOBOI'O JIETATEABHOIO aNIapaTa
COCTOHUT B NOJBOJE IHEPIUM B IIOTOK: 61aroaps 3To-
My MOKHO CHHU3UTb CONPOTHUBICHUE BO3/yXd, YIIPAB-
JIATh HIOTOKOM H4 BXO/I€ B BO3JIyX03a00PHUK BO3/YIII-
HO-PCAKTUBHOI'O JABUIATC/IA, MHUIIUUPOBATL U HH-
TEHCU(PUITUPOBATD IPOLLECCH TOPEHUSA B KAMEPE CI'O-
paHud IBUTATEN, yMEHBIIUTD TEIJIOBYIO HATPY3KY Ha
IIOBEPXHOCTD JIETATENBHOIO anmapard. DHEPIroONnoz-
BOJI MOXKET OCYIILECTBJIATHCS, B YACTHOCTH, IIyTEM CO-
3/1aHUS JIOKAJIbHBIX IUIA3MEHHBIX OOPA30BAHUI C UC-
[IOJb30BAHUEM 3JIEKTPUYECKUX PaA3ZPALOB PaA3IUU-
HBIX TUIIOB. DKCIEPUMEHTBI U PACUETHO-TEOPETUYE-
CKME OLIEHKH YKA3BIBAIOT HA OOJIbIIME MEPCIEKTUBDI
MIPAKTUYECKOTO UCTIOAb30BAHMUA NEKTPUIYECKUX PA3-
pALOB JJIs YIPABJICHUSA 43POJUHAMUYECKUMU Iapa-
METPAMH JIETATEAbHBIX ATIIIAPATOB U MOBBIIIEHUSA 3(]-
(EKTUBHOCTH JIBUTATEIbHBIX YCTAHOBOK. Jlabopa-
TOPHOE MOJEJIHUPOBAHUE YACTHBIX ACHEKTOB 3TOH
npOO6JIEMBI MO3BOJAET HU3YYUTh (PU3UYECKHUN MeEXa-
HHU3M ABJIEHUA U CTATb CPEACTBOM BEPUPUKALUU Pe-
3YJbTATOB YUCJIEHHBIX UCCJIEOBAHUM.

bousee 30 et HA3a/1 B 3KCIIEPUMEHTANbHBIX UCCJIE-
AOBAHUAX, NMMPOBOAMMBIX B TOM YHUCJIC U B DOU3UKO-
TEXHUYECKOM UHCTUTYTE nMeHu A. . Modde PAH, Ob1-
JIO OGHAPYKEHO YCKOPEHHE (PPOHTA YAAPHOM BOJIHBI
IIPA BXOJI€ BOJIHBI B I'd30BBIM PA3PAA. DTO SABIEHHUE
NIPEACTABIAECT NPAKTUYECKUI HHTEPEC, IMOCKOIbKY
IIO3BOJIAET YMEHBIIATb a3POJAMHAMHUUYECKOE COIPO-
THUBJIEHUE TEJIA, JETAIIETO CO CBEPX3BYKOBOU CKOPO-
CTBIO B CAa00MOHU3OBAHHOM ILIA3ME. DKCIIEPUMEH-
TAJIbHBIE U TEOPETUYECKUE HUCCAENOBAHUA MMOKA3AIN,
YTO OCHOBHBIM NPUYUHON H3ME-
HEHUS HMHTEHCUBHOCTU yAaPHON
BOJIHBI CJIY’)KUT HAIPEB IIA3MBI,
OJJHAKO CaM IIPOLLECC pacnpocrpa-
HEHUA CHUJABHOTO I'd30JUHAMUYEC-
KOI'O pa3pblBa B HEPABHOBECHOM
IIA3M€ HOCHUT CIOKHBIA XAPAKTEDP.
CIIOKHOCTD ABJICHUS U MHOI'006- 5
pasue QOpM €ro NpakTUYECKOHU
peanu3anuu NOAAEPKUBAIOT UC- 6
CJIEOBATENbCKUN HHTEpEC* K 3a-

* Baryshnikov AS, Basargin LV. Studies of ab-
normal properties of shock wave propaga-
tion in reacting gases. Chem. Phys. Rep.
2000; 19(1): 151-156; Baryshnikov AS, Ba-
sargin 1V, Chistyakova MYV. Effect of En-
dothermic Processes Behind Shock Wave
on Reconstruction of its Structure and Flow
Structure. 16th International Workshop on
Magneto-Plasma Aerodynamics, Moscow,
Russia, 5=7 April 2017: 82-88; Baryshni-
kov AS, Basargin 1V, Bezverkbnii N.O. et al.
Charged Particle Distribution near the
Shock Front in a Glow Discharge. Tech.

Phys. 2018; 63(2): 172-174. TUYECKOMN CUCTEMBI.

Jlaye B3ANUMO/JEUCTBUA YJAPHOM BOJIHBI C Ia30pa3psa/j-
HOI IJIA3MOI.

JlO CHUX BBI3BIBAET MHTEPEC IPHEKT BO3MYIIEHUA
KOHIIEHTPAIIUU 3aPSIKEHHBIX YAaCTUIL U 3JIEKTPUUEC-
KOT'O ITOJIA B TA30BOM Pa3psA/e HA 3HAYUTEIbHOM paC-
CTOSIHUU Tlepe]; GPOHTOM yAAPHON BOMHBEL [ U3y-
yenus 3Toro apdexra B TU umenu A.O.Modpde PAH
B 70-X rofiaX MpoIIOro BeKa 6bpl1a CO3/1aHa IJIA3MO-
ra3oJJMHAMNYECKAsA YCTAHOBKA, KOTOPAad YCIEIIHO
HUCIOJb3YETCA JO HACTOAWETO BDEMEHU.

B 6onpmoi pab6odein Kamepe INPU AABJIECHUU
1-8 kIla cosgaerca TACIOMUN PA3PAL MEXAY ABYMsI
KOHMYECKUMU IJIEKTPOJaMU 1 1 2 (CM. pUCYHOK). Bu-
JUMasl 4acTh paspsaja uMeeT (popmy Teja BpaleHUs
U BHYTPEHHIOIO CTPYKTYPY C HEUETKUMU I'PAHUIIAMU.

Ha 60KOBOM CTEHKE paboder KaMephl PACHOJIO-
JKEH BBIXOJHOW TOPEL yJaPHOU TPYOHI 3, C TOMOIIBIO
KOTOPOM CO3/A€TCA yAApHAsA BOMHA. JId N3MEPEHUA
JIOKAJbHBIX IAPAMETPOB C MPOTUBOIOIOKHONU CTO-
pOHBI paboueil KaMepbl BBOJAUTCA HU3MEPUTEIbHBIN
npubop 4, B KAUECTBE KOTOPOTO HUCIOJbL3YETCH Ibe-
303JIEKTPUYECKUN [NATYUK [JABICHUA WUIU JABOUHOU
JJIEKTPUYECKUIT 30H/. 3AMYCK 3aIUCHIBAIOIIEN AIma-
paTyphl ¥ PETUCTPAIIUA ITOTOKEHUSA YIAPHOU BOTHBI
OCYIIECTBIAIOTCA JICKTPUIECKUM CUT'HAJIOM OTITHYE-
CKUX CUCTEM 5 U 6.

DKCHEPUMEHTANbHASA YCTAHOBKA IIO3BOJIAET UC-
CNEeLOBATb B3AUMOJAEHUCTBUE YAAPHOU BOJHBI K4K
C IJIA3MOM TOPAMIETO Pa3pAjaa, TaK M C pacnajgaio-
mEeNcsA MIa3MOM, KOTOPAsd BO3ZHUKAET IMOCIE OBICTPO-
IO CHATHSA HANIPSKEHUA HA PA3PAJHOM IIPOMEXYTKE.
B nepsBoM ciydae JBUKEHUE y1aPHOU BOJIHDBI, IPUBO-
jJdmee K geopMali TOKOBOI'O KaHaId, BBI3LIBAET
U3MEHEHHUE 3JIEKTPUYECKOI'O MOJIA B PA3PAAHOM IIPO-

Cxema 3KcnepuMeHTanbHOM yCTaHOBKM: 1 — KaTofh, 2 — aHof, 3 — BbIX0 yaapHOi
TpyGbl, 4 — U3MepUTENbHbIA AaTYMK, 5, 6 — NyYu HENOABUKHON U NOABUKHOW ON-
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MexXyTKe. [Ipr 3TOM KOHIIEHTPAUA 3APAKEHHBIX Ya-
CTULL U3MEHSETCS HE TOJIBKO 32 PPOHTOM, HO U IEPE
g\(ppOHTOM VAAPHOU BOJIHBL 32J0JII'0 JO €€ IPUXO0jd
B TOYKY U3MepeHud. HanpapjaeHue 3TUX U3MEHEHUN
ﬁ 3aBUCHUT OT TEKYIIETO IOJOXKEHUSA YAAPHOU BOJHBI
: OTHOCHUTENBHO OCHU PA3PAJHOIO MPOMEKYTKA. M3me-

HEHUA IUIOTHOCTU HENUTPAIBHOIO I'a3a, OCTAIOUWECHCA

HEU3MEHHON JJO IIPUX0/Ja YAPHOI BOJIHBI, KOHTPAC-

TUPYET C U3MEHEHHUEM 3aAPSIKEHHON KOMIIOHEHTHI,

B TOM UHCJIE€ U IIPU NIEPEXOJE YepPe3 (PPOHT BOIHEIL.

Y B ciaygae B3amMOAENCTBAA YAAPHONW BOJHBI C pacC-
N¢) NAIAOMEACA MIA3BMOH SMEKTPUIECKOE TOIE B PAZPAI-
¢) HOM IPOMEXYTKE OTCYTCTBYET. USMEHEHUSA MIOTHOCTH
3apsUKEHHBIX 4aCTUI] Ilepesi (GPOHTOM BOJHBL B 3TOM
R ciydae He HabmoaaeTcd. OQHAKO JeTalIbHbIE U3MEPE-
HUS IUIOTHOCTHU I'a3a U 3APSIKEHHBIX YaCTHIL JEMOHCT-
PUPYIOT CYIIECTBEHHBIE PA3INYMA B UX JUHAMHKE.

OCO6GEHHOCTDh 3THUX MCCIEJOBAHUN U CJIOXKHOCTD
UHTEPIPETANNU TIOJYYEHHBIX PE3YILTATOB 3aKJII04a-
IOTCSI B COBMECTHOM IPOSIBIEHUU (PAKTOPOB DJIEKTPO-
JUHAMHYECKOU NPUPOJBI U I'a30/JMHAMHUUYECKUX IIPO-
1eccoB. CDAaBHEHUE U AHAIN3 PE3YABTATOB U3MEPEHUI,
MPOBE/JICHHBIX B IIJIA3ME TOPSAIIETrO pa3psafa U B pacma-
JJAIOIIEICS T1JIa3M€E, CIOCOOCTBYIOT B PsIJ/IE CJYYAEB BbI-
SABJIEHUIO POIN KAKJOTI'O U3 YIIOMAHYTBHIX (DAKTOPOB.

Kpome TpyaHOCTEN, CBI3aHHBIX C (PU3UYECKUMU
($aKTOpaMH, BO3HUKAIOT TEXHUYECKHUE TPOOJIEMBI,
KOTOpBIE HEOOXOJMMO PEMIATh U YYUTHIBATH IPU
AHAJIIU3E PE3YJIBTATOB M3MepeHUN. OnpenencHHas
YacTh UCCJIEOBAHNUI IOCBAIIEHA Pa3paboOTKE METO-
JIOB U3MEPEHUS U IPUEMOB UX 06PAOOTKU.

CHOXXHBIE TPOIECCHl B3aUMOJICHCTBUS yAaAPHBIX
BOJIH PAa3JIMYHOU MHTEHCHUBHOCTH C INUIA3MEHHBIMU
06pA30BAHUAMHU, B YACTHOCTU C HU3KOTEMIIEPATYp-
HOW IUIA3MOM, OCTAIOTCS AKTYAJIbHBIMU HANIPABICHU-
AMU (PYHJAMEHTANbHBIX U NPUKIAJTHBIX HUCCIEJOBA-
HUM COBPEMEHHOU (PU3UYECKON Ia30/ITUHAMHUKH.

© H.B.Bacaprun, B.A.Caxapos

Pup6eproBckue cOCTOSHUSA IKCUTOHOB

B NMONYNPOBOAHUKAX

DKCUTOH — Iapa, COCTOAMIAsA U3 3JIEKTPOHA U JIbIDKH
U CBSI3aHHAA KYJOHOBCKHUM MPUTSIKEHUEM, UIPAET
KJIIOYEBYIO POJIb B ONTHYECKUX CBOMCTBAX MOJYNPO-
BOJAHHMKOBBIX KPUCTAJJIOB U HAHOCTPYKTYP. B Kinaccu-
YECKHUX NOJYyNPOBOAHUKAX, Hanpumep Cu,O wnuam
GaAs, GOpMHUPYIOTCA 3KCUTOHBI OOJBIIOrO pajguy-
Ca — MX BOJHOBAA (DYHKIIMA OXBATHIBAET MHOXKECTBO
3JIEMEHTAPHBIX AYEEK KPUCTA/LIA. TaKUe 3KCHUTOHBI
ONMCBIBAIOTCS B PAMKAX BOJOPOAONOJOOHOU MOJE-
JIU, TAE CEPUSA COCTOAHHUN OTHOCHTEIBHOTO ABUXKE-
HHUA 3JIEKTPOHA U JBIPKM XAPAKTEPUIYETCA IJTABHBIM

KBAHTOBBIM YUCJIOM 72 = 1, 2, 3, ..., OpOUTAIBHBIM MO-
meHTOM L = 0, 1, ... , 7—1 U MAarHUTHBIM KBAHTOBBIM
YUCJIOM M = —L, ..., L. 3aKUCh MEJU — YHUKAJIbHBII

MOJYIPOBOJHHUK: 3[J€Ch COUYETAIOTCS OOJbIIAsA IHEP-
I'Uf CBSA3U 9KCUTOHA E, = 87 M3B M BBICOKOE Ka4€CTBO
NPUPOAHBIX KPUCTAJIOB. MMEHHO B KPUCTAIIAX
Cu,O E.®.IT'pocc n HA.KappeieB B PU3UKO-TEXHUYEC-

koM uHcTuTyTe umenu A.®.Modde caenanu OTKpPHI-
THE — OOHAPYKUJIU NPOABIEHUA SKCUTOHOB Banbe—
MoTTa B CHEKTPaX HIOIVIOMEHUA*. DHEPreTUYECKUI
CHEKTP 3KCUTOHOB, OTKJAMUK HA BHEIIHUE T10JIA, A4 TAK-
K€ Ha ynpyrue ge@opmManuu KPUCTAAAd AKTHBHO
nsydanuch B 1960-1970-¢ rojpl, IpU 3TOM JaXKe
B JIYYIINX 00pa31aX HaGII0/JaIOCh JIMIIb HECKOJIbKO
COCTOSIHUH BOJIOPO/IONIOJOOHOM cepuu ¢ 7 < 8.

Bropas BonHa mHTEpPECA K 3KCUTOHAM B KPUCTAJ-
snax Cu,O BO3HUKIA CPABHUTEIBHO HEJJABHO, B 2014 1.,
nocne Habmogenus B rpynne M.Baiepa n J.$penu-
xa nu3 TeXHUYECKOro yHupepcurera JopTMyHAA
(TepmaHus) B 3TOM MaTEpPHUAIE BBICOKOBO3OYXKIECH-
HBIX COCTOAHHUII 3KCUTOHA C IJIABHBIM KBAaHTOBBIM
YUCIOM 72, JOCTUTAIOMHUM 25** OIleHKH ITOKA3bIBa-
IOT, YTO XAPAKTEPHBIN Pa3MEP COCTOAHHUA C 12 = 25
COCTABJIAET OKOJO 1 MKM (/11 CpaBHEHHA: OOPOB-
CKHI pafinyC OCHOBHOI'O COCTOAHUA C 77 = 1 BCEro
HaHoMETP). O TAKUX BBICOKOBO3OYXKAEHHBIX COCTO-
AHUAX IKCUTOHA MOKHO T'OBOPHUTH KaK O T'MI'AHT-
CKMX, WJIN PUJOEPIOBCKUX, — IO AHAJIOTUU C BO3-
OyXKJEHHBIMUA COCTOAHUSAMU ATOMOB, IJlE BHEIIHUM
3JIEKTPOH NMEPEHOCUTCS HA O60JIOUKY ¢ 77 >> 1. Pun-
GEProBCKHUE ATOMBI IO CBOEH CYTH — MAKPOCKOIIH-
YECKHUE KBAHTOBBIE OOBEKTHI, KOTOPHIE 3(PPEKTUBHO
B3aUMOJIENCTBYIOT PYT C JPYroM U 06s1aJaoT 3Ha-
YUTEJbHBIM OTKJIMKOM Ha BHEIIHME BO3MYIIEHUS.
Ha TakuxX aTOMaX BO3MOXKHBI IPEU3UOHHBIE JKCIIE-
PHUMEHTBHI B O61ACTH KBAHTOBOM (pu3nku. COOTBET-
CTBEHHO, NOCJE OOHAPYXEHUA PUAOEPIrOBCKUX CO-
CTOAHUN 3KCUTOHOB B Cu,O MOABMIACH BO3MOXK-
HOCTb M3y4aTbhb aHAJIOTU PUAOEPIrOBCKUX ATOMOB
B MOJIYIPOBOJHUKAX, YTO 3HAYUTEIBHO OOIETUYUIO
HUCCIENOBAHUA KBAHTOBBIX (DEHOMEHOB.

B oTtninyme OT aTOMOB, 9KCUTOH HAXOJUTCA B KPH-
CTAJNINYECKOM pEIIETKE, YTO IPUBOAUT K U3MEHEHU-
M MX CBOHUCTB KaK KOJIMYECTBEHHBIM (HAIIpUMED,
YMEHBIIEHUIO HEPIUU CBA3U 3a CUET IPPEKTOB IK-
PAaHUPOBAHUA U NEPEHOPMHUPOBKU 3P(PEKTUBHBIX
MAaCC), TaK U KAYECTBEHHBIM. TaK, 13-32 TOHUKEHHOU
CUMMETPUHN KPUCTAINIECKON PEIMETKH NPABUIA OT-
60pa IpU ONTHYECKUX M€PEX0/AX, CBA3AHHBIX C BO3-
OYKJEHHUEM 3KCUTOHA, OTJAUYAIOTCA OT aATOMHBIX (TZ€
O6BIYHO MOYKHO HAGJIOATh JUIIb IIEPEXOJbI C U3ME-
HEHUEM YIJIOBOI'O MOMEHTA HAa E€QUHHUILY), TO3TOMY
B CIIEKTPE PUAOEPTOBCKOTO 3KCUTOHA OOJbIIE TUHUIM:
HApAAY C JUIOJbHO-AKTUBHBIMHU p-COCTOSHUAMU K-
cuTOHA (L =1, pa3pemeHsl C y4€TOM OJIUHAKOBOU YET-
HOCTHU 30HBI IPOBOAMMOCTH U BAJICHTHOM 30HBI KPUC-
Ta/wia Cu,O), HAGMIOAAIOTCA f~COCTOAHUA C YIJIOBLIM
MOMEHTOM 3, a4 TAKXKE, IPU OIPENEIEHHOU I€OMET-
pHUU 3KCIIEPUMEHTA, S-9KCUTOHBI (L = 0), ONTUYECKU
AKTHMBHBIE JIMIIb B KBAAPYIOJbHOM NPHUOIMKEHUH.
TOHKAs1 CTPYKTypd HEPTETUYECKOTO CIIEKTPAd 3KCH-
TOHOB OIIpEJENIeTCd KOHKYDEHIIUEH CIMH-OpPOU-

* Ipocc ED, Kappoieg H.A Orrudeckuii CiexkTp skcutona. JTAH
CCCP. 1952; 84(3): 471-474.

** Kazimierczuk T, Froblich D, Scheel S. et al. Giant Rydberg excitons
in the copper oxide Cu20. Nature. 2014; 514: 343-347.
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Ontuyeckas nnoTHocTb kKpuctanna Cu,0 B 3aBMCMMOCTH OT Be-
JIMYMHBI BHELWHEro 3NeKTpocTaTnyeckoro nons. benbimu nuHu-
MU NOKa3aHbl 061aCTU MyNLTUNNETOB C ONpPeAeNeHHbIM MaB-
HbIM KBAHTOBbIM yucnom n =3, ..., 6.

TATBHOTO U OOMEHHOTO B3AUMO/JICICTBUN, €€ MOJICIH-
pPOBAHME U CONOCTABJICHUE C IKCIEPUMEHTAIbHBIMHU
AAHHBIMH MTO3BOJINUJIO YTOYHUTDH BAXKHDBIC IAPAMETPBI
30HHOH CTPYKTYPHL 3AKUCHU MeIn™.

3HAYUTENBHBINA pPa3Mep PUAOEPTOBCKUX IKCUTO-
HOB JI€JIA€T UX KparlHEe YYBCTBUTEJbHBIMU K BO3ECII-
CTBUIO BHEIIHUX IOJIEH — 3JIEKTPUYECKOI'O U Mar-
HUTHOI'O. BOrarell CHEKTP BBICOKOBO3OYXK/JECHHBIX
COCTOAHUHN 3KCUTOHA B MAarHUTHOM IIoJie TpebyeT
CTATUCTUYECKOTI'O AaHAJIM34, KOTOPBII MOKA3bIBAET HE-
TPUBUAJIBHOE PACIPENETEHUE JHEPTUI AHTUIIEPECE-
YEHUHU YPOBHEN, COOTBETCTBYIOIEE TAK HA3BIBAEMO-
MY KBAHTOBOMY Xa0CY. AHAJIU3 JTUHENHBIX U KBaJpa-
THUYHBIX 10 3JIEKTPUYECKOMY IOJIO INTAPKOBCKUX
C/IBUT'OB 9KCUTOHHBIX YPOBHEI U CONOCTABJIEHUE PeE-
3yJBTATOB PACYETA C IKCIEPUMEHTOM ITO3BOJIUII I1O-
JPOOGHO NPOAHANU3ZUPOBATL OTKIOHEHHA PHUIOED-
T'OBCKOM CEPUH IKCUTOHHBIX COCTOAHMN B Cu,O oT
BOIOPO/IONIONOOHON* . KpafiHe HEOOBIYHBIM OKa3a-
JIOCh TOBEJCHUE 3KCUTOHOB NPU HUX AUCCOLMUALNHN
IO/ IEMCTBUEM IJIEKTPUYECKOIO MOJIA: SKCIIEPUMEHT
IIOKAa3aJI, YTO CPEAU MOJYPOBHEU MYJIBTUILIETA C 3a-
JAHHBIM TJIABHBIM KBAHTOBBIM YMCJIOM 72 JUI JUCCO-
LMAUMKU COCTOAHUN C MEHbIIEN dHEPIUEN (T.€. 6OJIb-
€N SHEPIUEi CBA3M) TPEOYETC MEHBIIEE ITEKTPHU-
yecKoe IoJie, 4eM [JJid AUCCOLMALMN 3KCUTOHOB
¢ 6ompuieit aHEPrucH***. DroT PEHOMEH — U3BECT-
HBIH, HO TPYAHOHAOIONAEMBII B ATOMHON (PU3UKE —
APKO NPOABIAETCA B CHEKTPAX JIEKTPOIOIVIOMEHUA

* Thewes ], Heckdtter |, Kazimierczuk T. et al. Observation of high
angular momentum excitons in cuprous oxide. Phys. Rew.
Lett. 2015; 115: 027402; Semina M.A. Fine structure of Rydberg exci-
tons in cuprous oxide. Phys. Solid State. 2018; 60:1527-1536.

** Heckétter ], Freitag M, Froblich D. et al. High-resolution study of
the yellow excitons in Cu,O subject to an electric field. Phys. Rev.
2017, B95: 035210, Heckotter ], Freitag M, Froblich D. et al. Scaling
laws of Rydberg excitons. Phys. Rev. 2017; B96: 125142.

*** Heckdtter ], Freitag M., Fréblich D. et al. Dissociation of excitons
in Cu,O by an electric field. Phys. Rev. 2018; B98: 035150; Heckdt-
ter |, Freitag M, Froblich D. et al. Influence of the wavefunction dis-
tribution on exciton dissociation in electric field. Phys. Solid State.
2018; 60: 1506—-15009.

KPpHUCTA/JIOB 3aKUCHU MCIU. BrimosmnenHoe ABTOpaAMU
MOJIETUPOBAHUE (CM. PUCYHOK) IOJATBEPKAAET (-
(PEKT M AEMOHCTPUPYET BAXKHOCTH XAPAKTEPA pac-
IIpefeeHusd BOJHOBONM (PYHKLIHMHM OTHOCHUTEILHOTO
JABVDKCHUA 9JICKTPOHA W ABIPKU B KYJTOHOBCKOM IIO-
TCHINAJIC IPU HATUYINN BHCITHETO I1OJIS.
HccnenoBanus pudepProBCKUX 3KCUTOHOB JJAJIEKU
oT 3apepumeHud. OTKPBITBIMU OCTAIOTCSA BOIPOCH
O HEJIMHEUHBIX OIITUYECKHUX aq)q)CKTQX Ha T'MT'aHTCKUX
3KCUTOHAX, OO6CYKIAIOTCS IEPCIEKTUBBI CO3/IAHUS T10-
TCHIOUAJIbHBIX W OINTHUYCCKUX JIOBYIICK I TAKUX K-
CUTOHOB, OCTPO CTOUT BONIIPOC O NPUPOJIE PUAOEPTOB-
CKOM OJIOKA/bl 4 TAKXKE O MEXAHH3MAX B3aAUMO/JICHCT-
BHS AKCUTOHOB C OOJIBIINMU YITIOBBIMU MOMEHTAMHU.
© uneH-koppecnoHgeHT PAH,
JIOKTOP (PU3UKO-MATEMATHYECKUX HayK M.M.I'1a30B,
KaHJuJaT GU3NKO-MATEMATHYECKUX HAaYK M.A.CéMuHA

Ceepx6GbicTpas AMHAMMKGA 3JIEKTPOHOB

M AbIPOK B NONYNPOBOAHMUKOBDIX
HHUTEBUAHDbIX HAHOKpPUCTAAAAX
[TonynpOBOAHUKOBBIE HAHOCTPYKTYPHI B BHJE CBO-
60JHO CTOAIMMX MOJYIPOBOAHUKOBBIX HUTEBUIHBIX
"Hanokpuctamnos (HHK) — oxum mu3 Hambosee mep-
CIIEKTUBHBIX HAHOOO'BEKTOB And MPpUMCHCHHUA B HaA-
HO3JEKTPOHUKE, HAHOPOTOHUKE U HAHOOUOIIEK-
TpoHUKE. Takme HAHOCTPYKTYPBI PUMEHAIOTCA IJIA
CO3/IaHNA CBEPXYYBCTBUTENBHBIX (POTOAUOAOB, TPAH-
3UCTOPOB CBEPXBBICOKOH INIOTHOCTH, SMUTTEPOB MU3-
JIYy4EHHUs BUJMMOIO M TEPArepuoBOTO JMANA30HA
BOJIH. XapaKTEPU3al U JMHAMUKA HOCUTEJIEH 3apA/id
B nosynposoaHukoseix HHK nMeer pemaroniee 3Ha-
YE€HHE JIJIA UCIIOJIb30BAHUA 3TUX MATEPUAJIOB B IIEPE-
YHMCJIEHHBIX BBIIIE OOJACTAX HAYKU U TEXHUKHU.

B skcnepumenTax ¢ moJynpOBOAHUKOBBIMA HATE-
BUJHBIMUA HAHOKPUCTA/UIAMH, KOTOPBIE IPOBOAMIUCH
B OU3UKO-TEXHUYECKOM HHCTUTYTE UMeHU A.D.HMod-
e PAH**** mapameTpsl 3JICKTPOHOB U ABIPOK HAXO-
JUJINCh IO BPEMEHHON 3BOJIONUU 3(PPEKTUBHOCTHU
TEPArepUoOBON TEHEPAI MM, BO3HUKAIOIMEN IIOCIE
CBEPXOBICTPOro BO3OYX)AEeHUA ((PEMTOCEKYH/HBIM
ONTUYECKUM HMMIYJIbCOM) HEPABHOBECHOM 3JICK-
TPOHHO-ABIPOYHOM IUIA3MBI B HAHOKpUCTALIE. Bpe-
MEHHBIE MapaMETPBl 3TOI 3BOJIOIUU OTPEESIUC
PENAKCALUMOHHBIMH U PEKOMOMHALMOHHBIMHU IPO-
LIECCAMU HOCHUTEJIEN 3aPpAaa U UX TpaHCcHopToM. Hu-
TEBUJHBIE HAHOKPUCTANABI GAaAS BBIPAIMIUBAINCH HA
MOJUIOKKAX GaAs 7-TuUIla C KPUCTAIOrPAPUIECKON
opueHTanue (111) merosoM razoda3HoON IMUTAK-
CUM U3 METATIOOPTAHUYECCKUX COEJJUHEHUN (CM. pU-
CYHOK). /IJTMHA2 HAaHOKPHUCTAUIOB KOnebanach OT CO-
TEH 10 HECKOJIbKUX TBICAY HAHOMETPOB, AUAMETP JIE-

S Trukbin V.N, Bouravleuv A.D, Mustafin LA. et al. Fast dynamics of
photoexcited electron-hole plasma in GaAs nanowires. Procee-
dings of the Int. Conf. Infrared, Millim.,, Terahertz Waves. IRMMW-
THz. 2017:8067225; Trukbin V.N, Bouravleuv A.D., Mustafin L.A. et al.
Ultrafast Dynamics of Photoinduced Electron-Hole Plasma in
Semiconductor Nanowires. Semiconductors. 2018; 52(1): 19-23.
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d, = 50 H™M

a =600 HMm

.

a =900 Hm

MukpodoTorpacdum maccusos HHK (ckaHupytowmnit anekTpoHHbI Mukpockon). inametp HHK coctaBnset: BepxHuit pag (a-8) —
160 HM, HWKHUIA pag (2—e) — 80 HM. PaccTosHue mexay HHK: 300 Hm (a, 2); 600 HMm (6, 0); 900 HM (8, ). do — HayanbHblil au-

adMeTp OKHAa B OKMCHOM CJi0€ KpeMHuA.

JKAJ B IPENENAX COTEH HAHOMETPOB, 4 PACCTOSHUSA
MEXJYy HUMU cOCTaBasaau ot 300 go 2000 uM. [lng ux
BO30YKJEHHUA HMCIONb30BAIUCh CBEPXKOPOTKUE OII-
TUYECKUE JIA3€PHBIC HMIYJAbChl JUIMTEIbHOCTBIO
15 ¢c. bruto 06HApPYKEHO, YTO 3PHEKTUBHOCTD Te-
parepuoBoOi reHepaluu B IOIYIPOBOJHUKOBBIX HU-
TEBUHBIX HAHOKPUCTAJIAX IIPU CO3LAHUU HEPABHO-
BECHOM 3JIEKTPOHHO-IBIPOYHOMN ILIa3Mbl najgaer. Ta-
KO€ Na/IcHUE B OCHOBHOM OOYCIOBJIEHO 3KPAHUPOBA-
HHEM BHYTPEHHETO IO/ B HAHOKPUCTAJUIE (IIOBEPX-
HOCTHOTO IIOJISI BO3JIC BEPXHEH I'PAHU HAHOKPUCTAJI-
JIa U HOJA 1'—n-NEPEXO0/A) 34 CUET PA3AEICHUSA HE-
PaBHOBECHBIX 3JICKTPOHOB U JbIPOK U UX TPAHCIOP-
TOM B IOBEPXHOCTHOM U KOHTAKTHOM NoAX. [Ipose-
JEHHBIM aHAJIU3 MOKA3a], 4TO BpeMsa cnaga apdex-
TUBHOCTH TEPAre€PIOBOM I'€HEPALUH ONPEAEIACTCS
BPEMEHEM pEIAKCAIIUU HOCUTEICH 3apsiia IO HUM-
nyiabcy. IlocnegHee 6bUIO YCTAHOBICHO U3 IOJIYYCH-
HBIX 3KCIEPUMEHTAIBHBIX JAHHBIX: OHO COCTABUJIO
Benn4uHy nopaaka 50 dc¢. [Ipy HU3KOM yPOBHE BO3-
OYyXJE€HMS BOCCTAHOBJIECHHUE 3(P@PEKTUBHOCTU Tepa-
IepUOBOM I'€HEPAIUU HOCUT MOHO3KCIOHEHI[UAJIb-
HBIM Xapakrep. B JaHHOM ciy4ae BpeMsl BOCCTAHOB-
seHud 3P@EKTUBHOCTH T'€HEPALUU OyJET B OCHOB-
HOM OIPEJE/IATHCSA 3aXBATOM HEPABHOBECHBIX JILIPOK
HAa IMOBEPXHOCTHBIE LIEHTPBl U OE3bI3IYYATEIbHON
PEKOMOUHAUEN HEPABHOBECHBIX HOCUTEIEH B OOb-

eme. [Tpu BBICOKOM YPOBHE BO30YK/€HHUS BOCCTAHOB-
seHne 3PPEKTUBHOCTU TEHEPALUU TEPATEePIOBOTO
U3JIY4EHUS CTAHOBUTCS MHOT'O3KCIOHEHIIHAIbHBIM.
Habniogaemoe sABIE€HUE OOYCJIOBIEHO TEM, UYTO INPU
BBICOKOM HAYaJbHOMN KOHIIEHTPALIMU 3JIEKTPOHHO-
JBIPOYHOM IUIA3MBbl CO3/JA€TCS I'PAJIUEHT KOHIIEHTPA-
UM JBIPOK 32 CYET HMX /JAPEH(POBOTO JBUKEHUI
K BEpXHEI I'PAaHU HAHOKPHUCTAJIIA, 4 3ATEM IIPOUCXO-
JUT Nepe3apsaka eMKOCTH OOEJHEHHOTO MOBEPXHO-
CTHOTI'O CJ10s1 BeaecTeue quddysuu Apipok. OneHKa
BpeMeHU AUDPY3UU JBIPOK IO MOPSIAKY BEITUUYUHBI
COOTBETCTBYET BPEMEHHU HAOGJIIOAAEMOM B IKCIEPHU-
MEHTE OBICTPOU KMHETHUKU BOCCTAHOBJIECHUA. B nab-
HEMIIEM IPOUCXOAUT B OCHOBHOM 3aXBaT JIBIDOK Ha
IIOBEPXHOCTHBIE YPOBHH, 3aHATHIC 3JIEKTPOHAMH,
1 6€3pI3IydaTeNbHas] PEKOMOUHAIIUA HEPABHOBEC-
HBIX HOCHUTEJIEX B OObEME.
© KaHJIUaThbl CI)I/IBI/IKO-MQTCMQTI/I‘{CCKI/IX HAyK
B.H.TpyxuH, H.A.MycTadun

BepTukanbHO-U3AYyUAOWME NA3EePbl AN

ONMTUYECKUX CUCTEM MepeaaUYM AAHHbIX
MHorue cOBpeMEHHBIE OOJACTU HAYKU U TEXHUKU

HEBO3MOXKHO NPEACTABUTDL 6€3 UCIIONIb30BAHUSA IOy~
NIPOBOJHUKOBBIX J1a3€POB. B KIaCCMYECKOU KOHCT-
PYKIMH MOJYIPOBOJHUKOBOTO JTA3€PHOTO AUOMAA MC-
MONB3YCTCS BBIBOJ M3TYYCHUSI YCPE3 TOPIIBI PE3OHA-
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Topa ®abpu—Ilepo, NOJYy4EHHOI'O CKAJIBIBAHUEM I10-
JIYIIPOBO/IHUKOBO IJIACTHUHBI B/IOJIb OIPEJIEJEHHOIO
KPUCTAJIOTPA(PUUYECKOr0 HamnpasaeHusd. IIpu aTom
HaOJIIOAAETCA CUJIBHO HECUMMETPHUYHAA (POpMaA BHI-
XOAHOT'O JIA3€EPHOI'O Iy4Ka M HEBBICOKAA TEMIIEPA-
TYpHAas CTAOUIBHOCTD JUIMHBI BOJHBI JIA3€PHOM I'€HE-
pauuu (IOCKOJbKY JIJIMHA BOJIHBI MEHSETCS BMECTE
C UBMCHCHHUECM IIHNPUHBI SHHPCLL[CHHOI;I 30HBI AKTHUB-
HOU 06J1aCTH), 42 ABTOMATHU3UPOBAHHOE TECTUPOBA-
HHE NPUOOPOB HA INIACTUHE HEBO3MOKHO IO IIOJIHO-
I'O 3aBEPIIECHUSA UX U3TOTOBJIECHUA U cOOpKU. Ha pybe-
Ke 70—-80-X rojjoB IponuIoro BEKa I'PYNIION HCCIIe-
jJosaresen u3 TOKMIUCKOTO YHUBEPCUTETA ObLIA IIPEJ -
JIO’)KEHA KOHCTPYKILHUA MOBEPXHOCTHO-U3/IYYAIOIEI'O
J1a3epa C BEPTUKAAbHBIM ONTHYECKUM MUKPOPE30OHA-
TOPOM, HJIM IPOCTO BEPTUKAJIbHO-U3IYYAIOMETO JId-
3epa, BWJI (anrn. VCSEL — vertical-cavity surface-
emitting laser), MOTEHIIMAJIBHO CBOOOJIHAS OT yKa-
3AHHBIX HEZOCTATKOB*. KIIIOYEBBIMU JOCTOUHCTBAMU
BHJI no CcpaBHEHUIO C IIOJYIPOBOJAHUKOBBIMU J1a3€-
paMM KIACCUYECKOU KOHCTPYKIIMHU OKA3bIBAIOTCS BBI-
COKO€ OBICTPOLEUCTBUE B PEXMUME NPAMOI TOKOBOU
MOAYIALMH, Y3Kad CUMMETPHUYHAA JMATDAMMA BBI-
XOJIHOI'O M3JIYYE€HUs, TOBBIIMIEHHAA TEMIIEPATYpPHAS
CTAOUIBLHOCTD BBIXOJJHOU MOIIHOCTU M JJIMHBI BOJIHBI
I€HEPALMK, I'DYNIIOBAd TEXHOJOTHUA H3TOTOBJIEHUA
U BO3MOXKHOCTb TECTHPOBAHHUA NPUOOPOB HA MOJA-
JIOKKE 10 €€ Pa3JeNeHUsA Ha OTAENbHBIE JTA3€PHBIE
KPUCTAJLIBI**,

Ha cerogHsAmHui /I€Hb BEPTUKAJIBbHO-NU3IYYAIO-
M€ J1a3€Phl CTAJU HAUOOJIEE MACCOBBIM THUIIOM Jid-
3CPHBIX HSquaTCHCﬁ U MIUPOKO HMCIIOJb3YIOTCA B OIl-
TUYECKUX JJATUYUKAX M CEHCOPAX PA3JIMUYHOTO THIA
(KOMIIBIOTEPHBIE MBIIIKUA, MATPUYHBIE CUCTEMBI IO~
cseTkn MK-Kamep 11 pacrno3HaBaHusa 00pa3os B MO-
OUIBHBIX YCTPONCTBAX M CHUCTEMAX TEXHUYECKOTO
3pEHUA), B 3347a49aX ONTUYECKOHN CIEKTPOCKOIIUH,
JJI. HAKAYKU TBEPJOTENLHBIX JIA3€EPOB, B CUCTEMAX
JIOKAJIbHOU ONTHUYECKON CBA3U. B mociegHue rojbl
Ha6JIIOAAETCA AKTUBHOE BHEJPEHUE BBICOKOCKOPOCT-
HBIX (10-25T'6uT/C) ONTUYECKUX KAHAIOB IIEPENAYN
MHOOPMAIUN C OTHOCHUTEIBHO HEOOJBIION MHPOTH-
JKEHHOCTBIO (0 150 M) B 1IeHTPpaxX 0O6pabOTKU JaH-
HBIX W CYHEPKOMIbBIOTEPAX, I KOTOPBIX XapaKTEP-
HO IHUPOKOE MCIOJb30BAHUE MHOIOMOJOBBIX OITHU-
YECKHUX BOJOKOH U BEPTUKAJIBHO-U3IYUAIOMMUX J1a3€-
pos 6nmxHero MK-guanaszona, paboTaomux B pEXU-
M€ NPAMOHN TOKOBOM MOAYIAIINN. XOPOIIEE KAYECTBO
BBIXO/IHOT'O IY4YKa, OOJIErYaIoNniee CTBIKOBKY U3/1y4a-
TEJA C ONTUYECKH BOJTOKHOM, BO3MOXHOCTb U3TOTOB-
JIEHUS MOHOJIUTHBIX MaccuBOB BUJI u pazsurue rex-
HOJIOTMU MHTETPAJbHBIX ONTUYECKUX KOMIIOHEHTOB
MO3BONAIOT 3(M@PEKTUBHO PEANU3OBATL MHOTOKA-
HaJbHBIE ONTUYECKHUE COCJMHEHUSA C MAPAJJICITbHON
IIE€PENAYEN HECKOJNbKUM HMHQPOPMALMOHHBIM KaHa-

naMm. Ilepedncnaum KPATKO TEXHUYECKUE PEHICHUA,
ITO3BOJISIONINE CTPOUTH MOJOOHBIE CUCTEMBI ™,

B TakuX ONTHYECKUX KAHAAAX NEPEJAUM JaHHBIX
HIMPOKO MPUMEHAETCA AMIUIUTYLHASA MOJY/IALNAA WH-
TEHCUBHOCTH ONTHUYECKOU HECymEeHN (T.€. U3TYIYEHUA
J1azepa) ¢ IPUMEHEHUEM JTMHEUHOT'O JJBYXYPOBHEBOT'O
Ko/1a 6€3 BO3BPaTa K YPOBHIO JIOTMYECKOTO HYJIA (AHIVL
NRZ — non return to zero). OTMETUM, 4TO IUPPOBOI
3JIEKTPUYECKUHN CUTHAJ JOJUKEH OBITh MEPENAH B AK-
THUBHYIO 0671aCTh BUJI 1711 3JIEKTPOONTUYECKOTO Mpe-
06pa3oBaHua B HU(PPOBON ONTUYECKUI CHUTHAN 6e3
3HAYMMBIX IOTEPD U UCKAKEHUN. YaCTOTHBIE XapaKTe-
PUCTHKH JIIOOOT'O MHKEKIITHOHHOT'O JIA3€Pad B PEXKUME
NIPAMOM TOKOBOUW MOJY/IALIMUA ONPEAEAAIOTCA KAK BHY-
TPEHHUMHU CBOUCTBAMU €I'0 M3JIy4YAIOEeN aKTUBHOU
061acTH («<UIEAIBHOTO» JIA3€PA), TAK U DJIEKTPUYECKHU-
MU 3JIEMEHTAMHU SKBUBAJIECHTHOM CXEMBI IPUOOPA (M-
KOCTBIO, COIIPOTUBICHUEM U NHAYKTUBHOCTBIO), O6pa-
3YIOIMMU Tapa3uTHBIN RLC-puasTp. B 0obmem ciaydae
JIOCTHIKUMOE OBICTPO/IENCTBHIE PEATBHOTO J1a3€pa JIU-
MUTHPYIOT TPU MEXAHU3MA: AeMII(PHUPOBAHUE (3ATyXa-
HHE) PENAKCALMOHHBIX KOJIEOAHNH, TEMNOBbIE P (DEK-
TBI M 9aCTOTA OTCEYKU MAPA3UTHOTO RLC-(pUnsrpa.

RC-(huUnpTp HU3KUX YACTOT IIYHTUPYET MOJYJIUPY-
IOMUH TOK MapaJIeIbHO aAKTUBHOM obsactu BUJI Ha
YaCTOTAX, MPEBBIMAIONIUX €I0 MOJOCY NPOINYyCKAHUA.
Jg CHUKEHUA BIMAHUA MAPa3UTHOTO RC-(punbrpa
NIPUMEHAIOTCA PA3AUYHbIE IOJAXOJAbI, CBA3AHHBIE
C YMEHBIIEHUEM CAEAYIOIIMUX NAPAMETPOB: MAPA3UT-
HBIX €MKOCTEI KOHTAKTHBIX IUIOMIAJOK (32 CUET MUHU-
MU3ALUHU IO AN, UCIIOJIb30BAHNUSA HEIETUPOBAHHBIX
MMOJJIOXKEK, MPUMEHCHHA H3OJUPYIOIHNX MATCPUATIOB
C HU3KOU JAUIJIEKTPUYECKON IIPOHUIIAEMOCTDBIO U T.J1.),
BHYTPEHHEH MAPA3UTHOM EMKOCTH (32 CYCT yBEIMYe-
HuA 3(PPEKTUBHON TONMIMHBI CETEKTUBHO-OKHUCIEH-
HBIX c10€eB AlGaO, UCTIIOIB3YEMBIX 111 POPMUPOBAHUSA
TOKOBOT'O OTPAHUYEHMUSA, 4 TAKXKE CHIKEHUA TOJIIUHBI
HEJIETMPOBAHHOU YaCTU PE30HATOPA) U IIOCJIES0BA-
TEJbHOI'O CONPOTHUBIEHUA (32 CUET ONTUMU3ALUU
Npo@uId JETUPOBAHUA M U3MEHEHHA COCTABA CIOEB
HA TE€TEPOrPAHUIAX) «UJEATBHOTO» JIA3EPA.

BrIcTpOAEIICTBHE, MIIM 4ACTOTA 3(P(PEKTUBHON MO-
Aynanuu (IO YPOBHIO CIAJad AMIUIMTYAHO-4YaCTOTHOM
XAPAKTEPUCTUKN HA —3 ADB), «ujeasbHOTO» J1asepa
B IIEPBYIO OYEPEAb 3aJAETCA YACTOTOM COOCTBEHHBIX
pPENAKCAIIMOHHBIX KOJIEOAHUN (TAK HA3BIBAEMOU PE30-
HAHCHOM Y4aCTOTOM), XAPAKTEPUIYIOMEN AUHAMUKY
B3AUMOJICHCTBUA MEXK/Yy MHAKCKTUPYEMBIMU HOCUTEIA-
MM 32psJia U TEHEPUPYEMBIMU (DOTOHAMU. YBEINYEHUE
IVIOTHOCTH (DOTOHOB C TOKOM HAaKa4YKU NPUBOJUT
K POCTY PE3OHAHCHOM YaCTOTBHI, OJHAKO POCT BHYT-
pEHHEN TeMIepaTyphl Jazepa (3(pPeKT camopasorpe-
Ba), BEAYIIMI K MAZEHUIO YCUJIEHNUA AKTUBHOI OOJ1aC-
TH U CHWXCHUIO CPOKA IKCIUIyATAUU jna3epa (MU3-3a
poCTa CKOPOCTH JIErpajaliuu npubdopa) orpaHuyunBa-

* Soda H, Iga K, Kitabara C, Suematsu Y. GalnAsP/InP surface emit-
ting injection lasers. Jpn. J. Appl. Phys. 1979; 18(12): 2329-2330.

** Michalzik R.VCSELs: Fundamentals, Technology and Applications
of Vertical-Cavity Surface-Emitting Lasers. Berlin, 2013.

**% Blokhin S.A, Maleev N.A, Bobrov M.A, Kuzmenkov AG, Sakba-
rov AV, Ustinov V.M. High-speed semiconductor vertical-cavity sur-
face-emitting lasers for optical data — Transmission Systems
(Review) 2018. Technical Physics Letters. 2018; 44(1); 1-16.
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€T TPE/IEIIbHO JIOCTIKUMYIO 4aCTOTY 3(PPEKTUBHOU
MOAyJIAIMHU n1a3epa. Hanbosee nepcnekTuBHOE pele-
HHUE JAHHOI NPOOJIEMBI CBA3aHO C MOBBINIEHUEM CKO-
POCTH HAPACTAHUA PE3OHAHCHON YaCTOTHI IIyTEM IIO-
BBIIEHNUA AUDDEPEHIUATBHOTO yCHIEHUA (3a CYET
CHMKEHUS INIOTHOCTH COCTOSIHUI B BAJIE€HTHOM 30HE
AKTUBHOM 06JIACTH NIPH YBEJIMYEHUN BHYTPEHHUX Me-
XAHUYECKUX HANPSDKEHUN WA 61arojaps NpuMeHe-
HHUIO MOJYJIMPOBAHHOIO JETUPOBAHUA AKIENTOPHOU
NIPUMECHIO MOAMMPHUKALUU) U YMEHbIIEHUA OObEMA
MO/IBI JIA3EPHOTO PE3OHATOPA (34 CYET YMEHBIIEHUSA
pasMepa OKCUAHOIM TOKOBOI ANEPTYPhI, BHECEHUS CE-
JIEKTUBHBIX ONTUYECKUX IOTEPDb Il YMEHBIICHUSA
YMCJIA MOJI B HM3HAYAJbHO MHOI'OMOJIOBOM JIA3€PE).
Jig yJIydIeHUs TEIIOBbIX XapaKTepucTuKk BUJI neo6-
XOJMMO HE TOJbKO YMEHBIIUTD OCIEJOBATENIBHOE CO-
NIPOTHUBJIEHUE J1A3€PA, HO U CHU3UTDH YPOBEHDb MOIJIO-
IEHUS Ha CBOOO/IHBIX HOCUTE/AX U MTOJJABUTD BEIOPOC
HOCHUTEJICH U3 AKTUBHOU OOGJIACTU MPU MOBBIINIECHHON
TEMIEpAType (HUCHOAb3YS I'€TEPOCTPYKTYPHI C pa3-
JEJbHBIM OTPAHUYEHMEM HOCHUTENIEN HIU BBOAA JO-
IIOJIHUTEJNbHBIE NOTEHIIUAIbHbBIE 6aPbEPDHI I JJIEK-
TPOHOB), 4 TAKXKE IOBBICUTDb 3(PMEKTUBHOCTL OTBOJA
Terula (CHUXKAsk TEIIOBOE CONPOTUBIICHHUE JIA3€pa WU
dopmupys 3pdEKTUBHBIA TEMIOOTBO/).

OJIHAKO MOBBIIIEHUE PE3ZOHAHCHOM yacTOoThl BUJI
CONPOBOKAAETCA KBAJAPATUYHBIM POCTOM KO3(pDu-
LIUEHTA 34aTyXaHUA PENAKCALHUOHHBIX KOJEOAHUNA
(u3-32 pOCTa BKJI4/1Ad HEJIMHEUHOCTH YCUICHUA ), YTO

AtomHasn $usuxka. Ucrtopusa Haykm

B KOHEYHOM CUYETE BEJET K OI'PAHUYEHUIO IIPEAECIBHO
JOCTUKHUMOU 4aCTOTHL 3(PPEKTUBHON MOJYJIALINU J1d-
3epa. Haubosee nepCcnekTUBHBIN MOAXO/ IO 0OCnab-
JIEHUIO 3P PeKTa AEMI(PUPOBAHUSA PENTAKCAIUOHHBIX
KOJN€O6AHUN — YMEHBIIMUTL CKOPOCTh HAPACTAHUSA KO-
3(pPuUIMeHTa 3aTYXaHUA PENAKCAIIMOHHBIX KOojuebHa-
HUH, 4TO JOCTUT'AECTCH IIPU POCTE PE3OHAHCHOM 4ac-
TOTBI IYTEM VIIPABJICHUSI BPEMEHEM XHU3HU (POTOHOB
B pe3oHartope BUJI npu uamMeHeHUN KO3(PPUIITUEHTA
OTPAKEHUS BRIBOAHOT'O 3€PKaJIa I1a3€epPa.
YIOMAHYTBIE BBIIIE CIOCOOBI OGECIIEYEHMS BBICO-
xoro 6wicTposercTsus BUJI 6nmxuero UK-guamnaso-
Ha B PEXUME NPAMOMN TOKOBOW MOJAYIAIIMU ITO3BOJIA-
0T MOJHATH 4aCTOTY 3(PPEKTUBHON MOAYISAIUU 1O
30 I'Tu ¥ IOBBICUTL CKOPOCTD IIEPEAAYU JAHHBIX JO
55-57 T'6uT/Cc mpU AMIUIUTYZHON MOJYJIALHU IIO
NRZ-xopy. JOCTUTHYTBIN YPOBEHDb 4aCTOT 3(P(PEKTUB-
Hou moaynsanuu (»30 I'Ti) 6JM30K K NPEAEIbHO J10-
CTHKUMOMY JUISL KJTACCUYECKOM CXEMBI IPAMOH TOKO-
BOHM MOJYJISAILIMH, YTO OMPE/EIsIeT HEOOXOAUMOCTh
BHEJPEHUS MHOTOYPOBHEBBIX (POPMATOB MOJYISAIIUN
4 JAJbHEUIIETO YBEJMYEHUA HHMOPMALUMOHHOHN
€MKOCTH OITHYECKUX KAHAJOB HA OCHOBE BEPTH-
KaJIbHO-U3IYYAIONUX J1A3€POB.
© xaHANAaT GU3NKO-MaTEMATHYECCKUX HAaYK C.A.BJIOXHH,
KaHAU/JAT TEXHUYECKUX HayK H.A.Manees, M.A.BoGpOB,
KaHguaT GU3NKO-MaTeMaTuuyeCKuX HayK A. I Ky3bMEeHKOB,
KAHAUOAT (PU3UKO-MATEMATUUECKUX HayK A.B.Caxapos,
JOKTOP (PU3UKO-MATEMATUYECKUX HAaYK B.M.YCTHHOB

OU3TEX U COBETCKUU ATOMHBIN TPOEKT / I'n. pea. A.IL.Ieprun, pea.-coct. P.®.Burman, E.B.Kynunsina,
B.B.JlpsikoB. CaukT-IleTep6ypr: UdgaTenbcTBO [lOTUTEXHIUYIECKOTO yHUBEpcuTeTa, 2018. 656 C.

C 16 mexabpst 1932 r. magaucs pa3BopoT JIEHUHTIPAACKOrO (DU3UKO-
TEXHUYECKOro uHcTuryra (JIOTH) B CTOPOHY AAE€PHBIX UCCIELOBAHUM.
Pacnopsxenuem AH CCCP ot 10 mapra 1943 r. U.B.KypuaToB ObLI Ha3-
HAa4YeH HavyaIbHUKOM Jlabopatopuu Ne2, cama ke 1ab6opaTopust opra-
HHM30BAaHA 4YEPE3 MECALl M3 YMUCIA 3BAKYMPOBAHHBIX B KasaHb (usre-
XOBIIEB. B aTOMHOM NPOEKTE OBUIO 33/1€MCTBOBAHO o4YTH 200 paboT-
HUKOB MHCTUTYTA. IO HEJABHEI'O BPEMCHM OIPDOMHBIM BKJIAJ] YYECHBIX
JIOTU (HpiHE — PU3UKO-TEXHUYECKOTO MHCTUTYTA MMeHU A.D.Hod-
de) 6bUT ABHO HEJOOIEHEH M3-3 TOT'O, YTO MHOTOUMCJIEHHbBIE paboune
JJOKYMEHTBI TOTO BPEMEHH JIONTHUE I'O/IBI OCTABATMCH 3dCEKPEYECHHBIMH.
JIumb B 1995 1. apXuUBbl ObUIM YACTUYHO PACCEKPEYEHBI B CBA3H C MO/~
IOTOBKOM K M3/JAHHUIO TPEXTOMHOI'O COOPHUKA «ATOMHBIN IIPOEKT
CCCP: lokyMeHTBI U MaTepuaibl» (1998—-2008). bosbIias 4acTh apXUB-
HBIX I0KyMeHTOB JIOTH B COOPHUK HE BOILIA U MPOJIOJKAIA CYHIECT-
BOBATb B BUJI€ pyKonuceH. Iy6iuKanusa 3TUX JOKYMEHTOB B HACTOS-
el KHUT'€ BOCHMOJHAET MPOO6EN B APKOM MCTOPUM MHCTUTYTA U €T
YHUKAJIbHYIO BO3MOKHOCTD B3IJIAHYTb Ha IPOOIEMy IHUPOKO. B n3ga-
HHUE BKJIIOYEHBI O(PUIMAIbHbIE JOKYMEHTBHI, BOCIIOMUHAHUA y4aCT-
HHMKOB aTOMHOT'O MPOEKTA, UX 6MOrpacduu, NOATOTOBIEHHBIE HCTOPU-

KaMH, CTaTbu OO aHANIM3€ POJU PA3BEJKU B PEANN3AIUNA aTOMHOTO
IIPOEKTA, 4 TAKXKE OT3BIBBI 00OJICE MOJIOABIX (PU3TEXOBLEB 00 YUUTEIAX
1 BOCIIOMUHAHUSA JETEH 3HAMEHUTBIX (DU3UKOB O POJUTENAX.
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CmoAemue coBemckou gu3uku

Otrmeuas 06uned OPU3NKO-TEXHUYECKOI'O UHCTUTY-
T4, BCIOMHUM ecme 06 OJHOM COOBITHH TOI'O XK€,
1918-ro, roga: 29 anpesns Boles 1-i HOMEP XKypHalIa
«Ycnexu (pU3UYECKUX HayK». ETO cosparenem u nep-
BBIM IJIABHBIM PEAAKTOPOM ObLT akageMuk I[letp Iler-
posuu Jlazapes, yueHuk I[lerpa Hukonaesnuua Jlebe-
neBa. OH OblI YYEHBIM €BPOIICHCKON U3BECTHOCTH H,
KCTATH, 3aBefoBal oTAeaoM (usuxku B «[Ipupone»
C MOMEHTA OCHOBAaHUA KypHasua B 1912 1. Kpome «Vc-
eXOB (PU3UYECKUX HaAYK» JIa3apeB OCHOBAN TAKKE
<KypHan TEXHUYECKON (PU3UKU> U «APXUB (PU3UYEC-
KHX HAyK>.

HaszpaTp )XypHaJI «YcrexaMu» O6blJI0, KOHEYHO, He-
KOTOPBIM OOpalmeHueM K OYAYIIEMY, BBbIJAIOMINUXCS
JOCTUKEHUH OTE€YECTBEHHOU (PU3UKU faxe B 1920-x
rojlax ObUIO HE MHOT'O, HO OBLIA HACYIIHAA TOTPE6-
HOCTb 3HAKOMUTD C JOCTHKEHUAMU MUPOBON (PU3NU-
KU OYAYIIUX KJIACCUKOB COBETCKOU HAayKu. TeM HE Me-
Hee, IPEABUECHUE OINIPABAAIOChH. YCIEXU COBETCKOU
(pU3UKN U APYIUX €CTECTBEHHBIX HAYK HA MUPOBOM
YPOBHE OGE3YCIOBHBI U B JJOKA3ATEAbCTBAX HE HYX/a-
10Tcs. HO BOT BONPOC: B 4eM OBUIO OCHOBAHUE ITUX
ycnexos? MOXHO HA3BATh JBE€ NPUYUHBEI OYEHD OBICT-
pOro pasBUTHUA HAYKU. BO-1ePBLIX, HOJBIMUHCTBO CO-
BETCKUX YYEHBIX MOJYYUIU IPEKPACHOE KIACCUYEC-
KO€ 00pa30BAHUE B JOPEBOJIOLMOHHBIX 'MMHA3UAX,
4 34TE€M CONMJHOE CIEUHAJIBHOEC B YHUBEPCUTETAX
[Terep6ypra, Mocksel, Kuesa u Opeccel. Ho 6bl1 U
BTOPOU (PAKTOP BHIIAIOMINUXCSA HAYYHBIX JOCTHUKCHUN
IIOCJIE PEBOIOIMN — MACCOBBIA IIPUXOJ] B HAYKY MO-
J0oleKU C (DYHAAMEHTATbHBIMUA TPAJAULUAMHU, MOBE-
PUBLIEH BO BCEMOI'YIIECTBO HAYYHOI'O METO/A.

B coserckoe BpeMs Hay4Has U OPraHU3dLMOHHAA
JeATENbHOCTD JIazapesa 3aMaadynBaIace. JIejo B TOM,
41O B 1929 1. JlazapeB KaTErOPUYECKU BBICTYIINI
NPOTUB NEPEOANIOTUPOBKM KOMMYHHUCTOB, NIPOBA-
JICHHBIX Ha BBIOOpax B Akagemuio. Hawamace ero
Tpasid B nevatu. B mapre 1931 1. on 6bU1 apeCTOBAH,
NPOCHUJIEN B TIOPbME «BCETO» 9 MECALEB (3aTEM ObLI
cocsaH B CBEPJIOBCK), HO 34 3TO BPEMS €I'0 )KEHA I10-
KOHYMIA C COOOM, 4 CO3/JaHHbIN UM B 1917 1. Puznuyve-
CKUH UHCTUTYT (€ 1919 1. — UHCTUTYT PU3UKU 1 OU-
oodusukn) 6s1 pachopmuposan. C 1934 r. Jlazapes
3aB€/JOBAJ OTAEIOM 6MOPU3UKU BO Bcecoo3HOM UH-
CTUTYTE 3KCIEPUMEHTATbHON MeJUIIUHBI B MOCKBE,
ymep B 1942 1. B 3BaKyanuu.

PykoBoACTBO XKypHanoM nojxsatua O.B.IHInojb-
ckui, noMmomHuuk Jlazapesa ¢ 1921 r. OH yCTaHOBUI
CBOCOOPA3HBIN PEKOPJ MPOJOLKUTEIBHOCTU Pabo-
TBl B CTOJIb OTBETCTBEHHOM JOKHOCTU. A 32 100 ner
JKypHaNl «Vcrnexu (DU3UYECKUX HAyK» BO3TJIABIAIU
BCEr'O 8 IVIABHBIX PELAKTOPOB:

1918-1930 — akamemuk PAH u AH CCCP Ilerp Ilert-
posuu Jlazapes;

1918. Ne 1.

JOI'BXU

OUBNYECKEIX'D HAYKRD.

0PI Y9ACTIH
DOHIHYECHATO HHCTHTYTA
MOCKOBCKAI'O HAYYHAIO HHCTHTYTA.
KYPATOPI:
ananeunks meod. T1 H. Bambgens i axagemurs nroe. A H. Kpbinoss.
NoAb PEAAKLIEH

axafEniEas MPoo. [ 1. Masapesa.

Tews L sum 14

MOCHBA 1918.

(Mewarazie oxosveno 9 anphan 1918 r.)
I rows Yerbxm $uswqecrnxs Haywa" somno momytats wh Mockobekows Hayumows
Hazaressored, Bappapa, a. 28, = whwagaremieroh JMpepoga®, Moxosan, o 24,

06710)XKa NePBOro BbINyCKa XypHana «Ycnexu Gpuandeckux Hayk.

1931-1975 — Bayapa Bnagumuposud HIIOAbCKUAI;
1931-1936 — Bopuc Muxainosud leccen;
1975-1976 — akagemuk AH CCCP Esrenunt Kou-
CTAHTUHOBUY 34BOUCKUI;

1976-1998 — axagemux AH CCCP u PAH Bopuc Bo-
pucosna KagjoMmIies;

1998-2009 — akagemux AH CCCP m PAH Burtanuu
Jlazapesuyu ['mH36Ypr;

2009-2016 — akagemuk AH CCCP u PAH Jleonuy Be-
HUuaMuHOBUY Kenblir,

2016 — nacrosmiee Bpems — akajemuk PAH Banepuit
AHaTonbeBUY Py6akos.

[To3apaBUM KOJIIEKTUB JKypHaIa «YCIexu (Pusu-
YECKUX HAYK» C I0OMJICEM U IIOKEJIAEM JANbHEUIINX
YCIIEXOB 3TOMY BBIAAIOIMEMYCS )KYPHAILY. A TAKKE HO-
BBIX JOCTUKEHUI KOI'OPTE €TI0 AaBTOPOB: TOJABKO C HU-
MU POKAAETCA YCIEX KYPHAIA.

Ot pepkosuleruu xXypuana «I[Ipupoga»
3aAMECTUTEND I'TTABHOTO pefgakTopa A.B.banko
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UHopMmayusa gass aBmopoB

Kypnan JlIpupopa> myonukyer paboTsl MO BCEM
pasgenaM €CTECTBO3HAHMA: PE3YIBTAThl OPUTHHANb-
HBIX 3KCIIEPUMEHTAIBHBIX MCCAELOBAHUM; TIPOGIEM-
HBIE U OOG30pPHBIEC CTATbU; HAY4YHBIE COOOIIECHUA
1 KpaTkue pedeparsl HauboJee NMPUMEYATEIbHBIX
CTATE€N U3 HAYYHBIX KYPHAJIOB MUPA; PELIEH3UH; IIEp-
COHAJINM; MATEPUAIBL U JOKYMEHTHI IO UCTOPUHU €CTE-
CTBEHHBIX HAYK. ABTOPAMH MOT'YT ObITb CIIELIMAIIUCTH,
paboraomue B TOM HANPABIEHUHU, TEMA KOTOPOIO
packpuiBaeTcsa B CTaThe. CyTh IPOOIEMBI HEOOXOAUMO
MU3J1AaraTh SCHO U IIPOCTO, MU30€ras y3KOIPOpEeCcCcuo-
HAJILHBIX TEPMUHOB U MATEMATUYECKU CJIOXKHBIX BbI-
paxenun. CTaTby PELEH3UPYIOTCA U IPOXOAAT PENAK-
LHHUOHHYIO IIOJIOTOBKY.

JonyctumMpll 06'b€M CTaTbU — O 30 THIC. 3HAKOB
(c mpobenamu). B pegaknuio MaTEpUAIbl MOXHO

MPUCIATD 11O JIEKTPOHHOH NoYTe. TEKCT CTAThH, aAH-
HOTAaUus (HA pyCCKOM M AHIJIMHCKOM SI3BIKAX), TAOIH-
LIbI, CIIACOK JINTEPATYPHI U MOJINUCH K UILIIOCTPALAAM
odopmoTcs ogHUM (paitioM B ¢popmare doc, txt
nnu rtf. WmocTpauuu npejoCTaBIsgIOTC OT/EIbHBI-
mu aitnamu. [IIpUHNMAIOTCSA BEKTOPHBIE U PACTPOBBIE
nsobpaxenua B gpopmarax EPS win TIFF (6e3 LZW-
KoMmipeccuu). LIBeTHbIE U ITOJYTOHOBBIE M300paxKe-
HUS JOJDKHBL UMETh paszpemeHue He Huxke 300 dpi,
yepHO-Oenble (Bitmap) — He menee 800 dpi. Bexkrop-
HBIE U3006PAKEHUSA JIO/LKHBI OBITH BBIITOJTHEHEBI B IIPOT-
pamme CorelDRAW unu Adobe Illustrator.
[ToCTyIIEHHE CTATBU B PEJAKIIMIO MOATBEPKAAECT
MIOJTHOE COTMIACHE aBTOPA C MPABWJIAMHU KypHana. CM.:
www.ras.ru/publishing/nature.aspx;
www.naukaran.com/zhurnali/katalog/priroda/
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B cneaymowjem nomepe '

He6onpmas peka, NOJapUBIIasl CBOE UM CTONAUIEC Poccuu, CErojiHs — SIBAEHUE OCO-
OEHHOE: B €€ PYCJIE TEKYT BOJBL, B COCTABE KOTOPBIX IPEOOIALAI0T CTOKM METaIllOANCa.
HecooTBeTCTBUE MACIITA00B I'OPOZd U PEKU CO3/1aBAJI0 IPOOJIEMBL YKE C CEPEAUHDL
XIX B.: BOZIa OblJIA HEIPUTOAHA /I MUTHEBBIX I[EJICH, IETOM JYPHO MaXJa, U TOPOXKAHE,
KOHEYHO K€, IPUHUMAIU MepPhl. B XXI B. Ham1 KOM(POPT 00€CIEUNBAIOT COBPEMEHHBIE
OYMCTHBIE COOPYKEHUA, U, YMBIBAACH JOMA IPO3PAYHOU BOJOU, IPOIYJIUBAACH 10 HA-
6€epEXHBIM MOCKBBI-PEKH, Mbl COBEPIIEHHO HE 3a/[yMBbIBAEMCS O TOM, CIIPABJISETCA TN
OHA C KOJIOCCAJIbHOM HATPY3KOU. MEXKY TEM, 3TO OTHIOJb HE IIPA3/IHBII BOIpocC. O 3/10-
POBbE PEYHOI 3KOCUCTEMBI CIIEIIUAIIUCTBL CYJAT 11O €€ CIIOCOOHOCTHU K OUOIOTUYECKO-
My CAMOOYMIIEHHUIO. CUCTEMATUYECKUE KOMIIIEKCHBIE THJPOXUMUYECKUE UCCIEN0BA-
HHUA C OTOOPOM IPOO MO BCEMY PYCIy MO3BOJNAIOT OLIEHUBATh U Pab0OTy COBPEMEHHBIX
OYUCTHBIX COOPYKEHUI rOPOJA, U IEPCIEKTUBLI PEKU B YCIOBUAX pa3dpacTanus MOCK-
BBl Pacrosarasg MHOTOJIETHUMU JAHHBIMUA TAKOI'O MOHHMTOPHHIA, IONPOOYEM Pa300-
paThCsl, €CTh JIM OBOJ ISl GECIIOKOMCTBA.

IlleronpkoBa H.M., Ko31oBa M.A., EmenbpsanoB A.B., lImouun K.H.
MOCKBA-PEKA CETOJHA 11 3ABTPA
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