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UHCTUTYT CUNbHOTOYHOW INEKTPOHWKIA CO PAH

363 1 5HAV‘IHbIX

PABOTHUKA NOAPA3ZENEHUNA
1 48 HAYYHbBIX 3 MONOAEXHbBIX
PABOTHUKOB NABOPATOPUU
AKAJIEMUKA PAH 2 AUCCEPTALIMOHHDBIX
COBETA

YNEH-KOPP. PAH 3 7

MATWUCTPATYPA HA KAOE/IPE

OU3UKN MIASMbBI OO TTY 1 o JIOKTOPOB HAYK

OYHASA ACTUPAHTYPA MPOOECCOPOB

M0 ABYM HANPABNEHNAM 62

BbUBJINOTEKA 1 1 KAHAUAATA HAYK
JOLIEHTOB

LLEEHTP KOMMETEHLIUNA

LIEHTP KOJUIEKTUBHOIO 2 HAYYHbIX 5 YHUKANbHbIX

No/b30BAHUA OTKPbITHA HAYYHbIX YCTAHOBOK PO
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VIHCTUTYT CUIIBHOTOYHOH 31eKTPOHUKY CHOUPCKOTO OT/ieTe-
HUsi POCCUICKOU aKaJleMUHU HayK OPTaHU30BaH B 1977 T. IS
npoBezieHss (QYHAAMEHTAJIbHBIX W MPUKJIAJHBIX HAyYHBIX
HCCIIeTOBAaHUM B 00JIaCTH CHJIBHOTOYHOM BJIEKTPOHUKH.

OpraHuzaTop U NePBBIH JAUPEKTOP MHCTUTYTA — aKaJeMUK
PAH T'.A. Mecan. Ilocie Hero WHCTUTYTOM DPYyKOBOJUJIU
akanemuku PAH C.II. Byraes, C./I. KoposuH, H.A. Pataxus.
C ampesnsa 2021 T. JUPEKTOPOM WHCTUTYTA ABJAETCHA
n.d.-m.H. Wapa BuxropoBud PoMaHUYeHKO, BBIIYCKHUK
kadenpr! pusukn mrazme PO TTY.

B MHCTUTYTE 15 HAYYHBIX [IOAPa3/ieJIEHNH, BKJIIOYas 3 MOJIO-
JIeXKHBIX J1ab0paTOpUH, /JBe M3 KOTOPBIX OPTraHU30BaHBI
B 2019 T., OJJHA — B 2021 T. B CTPYKTypy MHCTUTyTa BXOIUT
HayuHo-uccie[oBaTesIbcKU IeHTpP « TOMCKUH IeHTp KOMITe-
TEHIUH B 006JIACTH IyYKOBO-IJIA3MEHHOH HWH)KEHEPUU U
CHHXPOTPOHHBIX nccsienoBanuii». B ICD CO PAH paboratoT
2 akasiemuka PAH, 1 wien-koppecnosienT PAH, 37 1oKTOpoB
u 62 kauguaara Hayk. Yucsno paboTaroonux 6e3 COBMeCTHTe-
Jeli 363, U3 HUX 148 HayIHBIX pabOTHUKOB. [l0J1s HcctenoBa-
TeJIel B BO3PACTe 10 39 JIeT CoCTaBIIsieT 41%. MMeercs ouHast
acnupaHTypa IO JABYM HaIpaBJeHUAM IOATOTOBKH U
YeThIpeM CIIENNATIbHOCTAM, JIBA JAUCCEPTAIIMOHHBIX COBETA.
WHcTuTyT siBIseTCsE 6a30BBIM 11 KadeIphl PUBMKH II7Ia3Mbl
dusuyeckoro daxysnpreTa HamuoHasipHOrO Hccaen0BaTeIb-
cxoro ToMcKOro rocy1apcTBEHHOTO YHUBEPCUTETA.
OCHOBHbBIE HAIIPABJIEHUs HAYYHBIX HCCIETOBAHUI UHCTUTY-
Ta: QyH/AaMeHTaTbHbIe IPOOIeMbl PUBHMUECKON DJIEKTPOHU-
KU, B TOM YHCJIE CUJIPHOTOYHON 3JIEKTPOHUKY U pa3paboTka
Ha UX OCHOBE HOBBIX IIPUOOPOB, YCTPONCTB U TEXHOJIOTHH, a
Taxyke COBpeMeHHbIe IIPobIeMbl (PH3UKYU ITa3MBbl, BKIIOYAST
Gu3uKy HHU3KOTEMIIEPAaTypHOHM IIJIa3Mbl U OCHOBBHI ee
NpUMEHEHUsA B TEXHOJIOTUYECKUX IIPOIeccaxX. SHAUYNUTEb-
HbI€ IPAKTHYECKIE IIEPCIIEKTHBBI UMEIOT OCYIIECTBIIIEMbIE B
HHCTUTYTE PabOTHI 110 UMILYJIbCHON SHEPTETHUKE, B TOM YHCIIE
HampaBJeHHble HA OCYIIeCTBJIEHHE HHEePIUAJIbHOTO
TEPMOSAJIEPHOTO CHHTEe3a; Pa3pabOTKU HCTOYHUKOB IIyIKOB
YACTHUI U U3JIyYEHUH JIJIS UCCIIETOBAHNUH 110 paiallHOHHON
CTOUKOCTH, 3JIEKTPOMArHUTHOU COBMECTUMOCTH, PAJIUOJIOKA-
[IMH, B TOM YHCJIe B UHTEPecax 0OOPOHHOH OTpacu; paspa-
60TKHU (PUBNUECKUX OCHOB U 000PY/IOBAHUA IJIA SJIEKTPOHHO-
HOHHO-IUIA3MEHHBIX TEXHOJIOTUH MOAMGMUKAINH MaTepua-
JIOB ¥l U3JIETUH.

UHCTATYT CUTBHOTOSHOM SMEKTROHUKI CO PAH
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\
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POMAHYEHKO nibs BukropoBuy,
nupektop VICD CO PAH, n1.¢.-M.H.

PesynpTaThl DyHIAMEHTATbHBIX HCCIEIOBAaHUN U pa3pabo-
TOK, BbITOJTHsAeMBIX B ICD CO PAH, B 3HAUUTEILHOM CTETIEHU
OTIPE/IETIAI0T MUPOBOM YPOBEHD UCCIEOBAHUHI B YKa3aHHBIX
BBIIIIE IIPEeIMETHBIX obsacTax. lcciaemoBaHHs BeyTcs C
KCIIOJIP30BAaHUEM OOIIMPHOTO IMapKa 3JIeKTPOGUBUIECKUX
9KCIIEPUMEHTAJIBHBIX YCTAHOBOK, B UKCJIE KOTOPHIX YHUKAJIb-
Hble Hay4yHble ycTaHOBKU Poccum: I'IT-12, MUT, CUHYC-7,
THL-100, YHUKYYM.

Hayunble paOOTHUKU MHCTUTYTA MyOJIUKYIOT CBOU HAay4YHBIE
Pe3yJIbTaThl B BBICOKOPEUTHHTOBBIX 3aPYOEKHBIX U POCCHI-
CKHX JXypHasax. Tak B 2021 roay omybiukoBaHo 380
HAyYHBIX IyOJUKAIUU, B TOM YHCJIE CTATE€Hd B U3TAHUAX,
WHJIEKCUpPyeMbIX B 6a3e manubix Web of Science — 136, B 6aze
JIAaHHBIX Scopus — 223; 5 MOHOTpadui.
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Kadeznpa ocHoBaHa B 1984 I'. 10 HHUIIHATHBE U3BECTHOI'O
YUeHOro M opraHmusaropa Hayku I'eHHanusa AHzIpeeBHYa
Mecsna ¢ meJibio IOATOTOBKY HAYIHBIX KAIPOB 110 IPOdU-
g0 WHCTUTYTa CHUIBHOTOYHOU 3siekTpoHMKu CO PAH.
WHctutyT sBAercss 0a30BOH HAyYHOH opraHu3anuei
xadenps! Gusuku masMpl HanpoHaspHOTO HUccae10Ba-
TesIbcKoro TOMCKOTO TOCyZIJapCTBEHHOTO YHUBEDPCUTETA.
3a mpoureane oAbl Ha Kadenpe MOATOTOBIEHO (osiee
170 BBIIYCKHUKOB, JIBOE€ U3 KOTOPBIX CTJIM YJIeHA-
Mmu—koppecrnosiestTamu PAH, Tpoe — nupexkropamu
nHeTuTyTOB PAH. BoJslee Tpex /1eCATKOB BBIIIyCKHUKOB Ka-
denpr! 3amUTHIN KAaHAUJATCKUE U JOKTOPCKUE JHCCED-
TaI[UU U IPO/I0JIKAIOT HayuHyI0 Kapbepy B IC3 CO PAH u
JIDYTHUX HAay4YHBIX LleHTpax. B Hacrosmiee Bpema 38 BbI-
IIyCKHUKOB KadeApbI ABJIAIOTCSA COTPYAHUKAMI HHCTUTY-
Ta. Cpeau HUX AupekTop MHerutyra 11.B. PomanueHko,
3aMeCTHUTENH JHUPEeKTOopa IO HaydyHOH pabore
A.B. Batpaxos u I1.10. TypuaHOBCKUH, yIEHBIN CEKPETAPh
0O.B. KpsicuHa, pyKOBOJUTEND OT/ea 00pa3oBaTeIbHOM
nesrenpbHoctu U.B. Ilerens.

3aHATHA CO CTYIeHTaM U Ha Kadeipe BeJlyT Be/lyllye Hay4-
Hble paboTHUKU HHCTUTYTA ipodeccopa FO./1. KopoJies,
H.H. Koainp, 1.A. lllemsakuH, M.V. JlomaeB, qOIEHTHI
E.B. KoprokuHa, A.B. Illunusnosa, crapuiue npemnojasare-
s H.C. Cementok u I1.B. ITpunytaes. C2017T. 10 HacTOS-
mee BpeMs 3aBeylonuM Kadenpoi asisgercs 1.¢.-M.H.
M.U. Jlomaes. Kadenpa pacnosiaraer B MHCTUTYTE JIBYM:I
JIEKIIMOHHBIMH CTYZAEHYECKUMH ayTUTOPUAMU, KOMIIHIO-
TEPHBIM KJIACCOM, KOMHATOU /IJIs TPETIO/|aBaTe e .

OCHOBHBIMH JMCIUILUIMHAMHE, U3y4yaeMbIMU Ha Kadepe,
SABJIAIOTCS (PUBMKA I1a3Mbl, GU3UKA Ta30BOTO pas3psiza,
SMUCCUOHHAsI 3JIEKTPOHUKA, OCHOBBI (DUBUKU TBEP/IOTO
Tejla, MOIIHAA KMITyJIbCHAsA TeXHHUKA, (QU3NKA IIyIKOB
3apsAKEHHBIX YaCTHUI], KBAHTOBAA 2JIEKTPOHUKA, MOZIeJIN-
poBaHHe IpOIleccOB B IIazMe, (U3WYECKUE OCHOBBI
I1JIa3MEeHHO-IIyIKOBBIX TEXHOJIOTHH.

CTyneHTsl, OKOHUMBIILE
Marucrparypy Ha kades-
pe dusumku mniaasmsl,
HUMEeIT BO3MOXKHOCTH
IIOCTYNIUTh B ACIUPAHTY-
Py UHCTUTYTA.

B HacTosAmee BpeMmA
WHCTUTYT OCYIIECTBIISET
obyueHUe IO IIPOrpaM-
MaM BBICIIET0 00pa3oBa-
HUSA — [IPpOrpaMMaM IOf-
TOTOBKU HAyYHO-IIEJIaro-
TUYECKUX KAJPOB IO IBYM
HampaBjaeHusAM: (usnka
U acCTpOHOMHUS; 3JIEeK-
TPOHUKA, PA/TUOTEXHUKA U CUCTEMBI CBSI3U; U 110 YETHIPEM
Hay4YHBIM CIeIUaJIbHOCTAM: du3uyecKas 3JIeKTPOHHUKA;
OIITHKA; 3JIeKTPOdU3UKA, IeKTPOPU3NIECKUe YCTaHOB-
KH; BAKYyMHasI U IUIa3MeHHas 5JIEKTPOHUKA.

JIOMAEB
Muxawnn ViBanoBuY,
3aBeyiouuii kadenpoi, a.¢.-M.H.

Lomaev@loi.hcei.tsc.ru

B umcs1o opraHu3anuii, Ky/ia pacipeiesiaioTcs BbITYyCKHU-
KH Kade[pbl, BXOZAT:

m HC3COPAH,r.Tomck;

u  HWHucrutyt anexrpodusuku YpO PAH, r. Ekatepun-
oypr;

=m IlpennpusATHA TOCYZAPCTBEHHOU KOPIOpAIUU
Pocarowm;

m IlpennpusTUs TOCYAapPCTBEHHOW KOPIIOpaAIUU
Pockocmoc;

m Jlpyrue Hay4YHbIE U IPOUBBO/ICTBEHHbBIE OPTAHUBAI[UH
Poccumn.

UHCTUTYT CUbHOTOYHOR INEKTPOHMKI CO PAH




Bragumup MBaHOBUY,
n.b.-M.H., 3aB. OBIID

oreshkin@ovpe.hcei.tsc.ru

JlabopaTopus BBICOKUX IIOTHOCTEH HEP-
ruu ObUIa co37iaHa B 1982 roy, 1o npeio-
xenunio akagemuka PAH I'.A. Mecsa. Bos-
1aBuiI ¥ ¢hOPMUPOBAJI OCHOBHBIE Hayu-
HbI€e UZIed HOBOTO IIO/IPa3/ieJIeHHs] Iaypear
JlenuHckoir mpemuu A.B. JlyuynmHCKUU.
Snpo 1abopaTOPUU COCTABHUIM MOJIOZbIE
BBITyCKHUKH TOMCKHX BY30B U TpyIla
corpyaHukoB u3 Otzaena ¢usnyeckon
9JIEKTPOHUKH, B TO BPEMsI BO3IJIABJIIEMOTO
T'.A. Mecsanem. C 1994 110 2020 roj; 3aBely-
IOITUM OT/IEJIOM SBJIAJICA akazeMuk Poc-
cuiickoi akagemuu Hayk H.A. Paraxun. C
SIHBaps 2021 T. 3aBexyomum OBIII cran
n.¢.-m.H. Bragumup VBaHOBHY OpemKuH.

OPEIIKMH

B HacTos11[ee BpeMsI KOJUIEKTHUB OT/I€JIa COCTOUT U3 27 UeJIOBEK, U3
HUX 14 HAYYHBIX COTPYAHUKOB, 4 JJOKTOpPA HAyK, 5 KAaHAUIATOB
HayK, 3al[UIIeHO0 6 TOKTOPCKUX AUCCEPTALNY, Q KAHUAATCKUX,
nosiyueHa 1 ['ocynapcerBeHHas mpemus (B coCTaBe KOJUIEKTHUBA),
ony6IuKOBaHO 60JIee 500 eYaTHbBIX paboT.

HaleHbIe HanpaBJ/ieHuA

HWccnenoBaHnne MUKPO- M HAHOCEKYHIHBIX MeraaMIIepHBIX
Z-nuHYel; CUJIBHOTOYHBIX DPEJIATHBUCTCKHUX 3JI€KTPOHHBIX
IIyYKOB; IVIOTHOX BBICOKOTEMIIEPATYPHOMH IIJIa3MBI.
HccnenoBaHue B3pbIBa MUKPOIIPOBOJJHUKOB.

Pa3paboTka TepaBaTTHHIX, HAHOCEKYH/IHbIX HU3KONMIIEZAHC-
HBIX TE€HEePAaTOpPOB; METOJOB IOJYYEHHS MerarayCHbIX

MAarHUTHBIX noneﬁ; HUHTEHCHUBHBIX IIOTOKOB MATKOIo H
CBEPXXKECTKOI'O PEHTIT€HOBCKOI'O U3JIyUYE€HUA.

3Haunmble nybnukaumun

D. Klir, A.V. Shishlov, V.A. Kokshenev, P. Kubes, K. Rezac, S. Buryskova, R.K. Cherdizov, J. Cikhardt, B. Cikhardtova, G.N. Dudkin, , J.T. Engelbrecht,
F.I Fursov, S.L. Jackson, J. Krasa, J. Kravarik, N.E. Kurmaev, V. Munzar, V.N. Padalko, N.A. Ratakhin, O. Sila, K. Turek, V.A. Varlachev, R. Wagner "
Acceleration of protons and deuterons up to 35 MeV and generation of 1013 neutrons in a megaampere deuterium gas-puff z-pinch" // Plasma Physics
and Controlled Fusion, 61 (2019) 014018. DOI: https://doi.org/10.1088/1361-6587/aadco9

1.

OcHoBHble Hay4Hble JOCTUXEHNA

CosnaHa cepusi OPUTHHAIBHBIX HAHOCEKYH/IHBIX Meraamirep-
HbIX reHeparopos (CHOII-2, CHOII-3, CI'M, MUT) ¢ BbIxoa-
HOU MOIITHOCTBIO OT ZI0JIEY TepaBaTTa 10 HECKOJIBKUX TEPABaTT.

VcenenoBaHa AMHAMUKA CKATHUS HAHOCEKYHHBIX Z-TIMHYeH,
a Tak»Ke IPOLECCHI, IPOUCXOAAIINE IIPU UX cxkaTuu. Ocoboe
BHUMaHHUE BCerja YZeJasyoch crnocobaM IoJaBIeHUsS
IJIA3MEHHBIX HeyCTOHYMBOCTEH M MeToJaM IOBBIIIEHUS
U3JIydaTesIbHbIX XapaKTEPUCTHK IJIA3MEHHBIX Z-TTHHYeH.

Omnpe/iesieHbl OCHOBHBIE 3aKOHOMEPHOCTH U IIPOZIEMOHCTPHU-
pOBaHa BO3MOXKHOCTH IIOJIyJEHHUs C IIOMOIIBIO Z-TIMHYA
MerarayCHbIX MarHUTHBIX [10JIEH U MSTKOTO PEHTT€HOBCKOTO
usnyvyenus (MPU).

Pa3paboTaHbl U COBEPIIEHCTBYIOTCS a/I€KBATHBIE DKCIIEPH-
meHTy pacuerHoie (MPT/]) mozenu, omuchiBarouue
TIOBE/IeHNE TOKOHECYIEH IVIOTHOH H3JIyJaloliei BHICOKOTEM-
TepaTypHOH IJIa3MBbI.

IosyueHsl peKOpAHbIE MO PsAAY MapaMeTpoB (MOIIHOCTb,
JUINTEJIBHOCTD) HUMILYJIbCHl CBEPX;KECTKOTO PEHTI€HOBCKOTO
(hv = 20-100 k3B) 1 ramMMa-u3IyUYeHUs B 06IACTH UCCIIE0BA-
HUI 10 PaINAIIIOHHOH CTOHKOCTH MaTEPUAJIOB.

A.G. Rousskikh, A.S. Zhigalin, V.I. Oreshkin, And R.B. Baksht “The expansion velocity of the plasma corona surrounding the exploding aluminum foil”,

Phys. Plasmas 27, 033505 (2020); https://doi.org/10.1063/1.5140524.

Rina Baksht, Alexander Zhigalin, Alexander Rousskikh, and Vladimir Oreshkin, "Experimental studies of the shunting discharge developing during a
foil explosion in vacuum", Physics of Plasmas, 27, 043510 (2020); https://doi.org/10.1063/1.5139083.

VI Oreshkin, R B Baksht, R K Cherdizov, E V Oreshkin, N A Ratakhin, A G Rousskikh, A V Shishlov, V A Vankevich and A S Zhigalin, Studies on the
implosion of pinches with tailored density profiles, Plasma Phys. Control. Fusion 63 (2021) 045022 (12pp) https://doi.org/10.1088/1361-

6587/abegs9.

S.A. Sorokin Fast implosion of foil liners//Physics of Plasmas V.26, 082706 (2019).
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Bo3moxHble UccriefoBaTeNbCKIE TEMbI ANA CTYEHTOB

CrneKTpoOMeTpUYEeCKHEe HCCIAeJOBaAaHUA IJIA3MEHHO-
MeTaJJINYeCKUX Z-MUHYEeH U B3PHIBAIOU[UXCH -
MHKPOIIPOBOJHUKOB.

Hayunbwlil pykosodumens: 8.H.c., k.p.-m.H. A.I". Pyccxux.

3ajaua: CIEKT-
PaJIbHBIE HCCITe-
JIOBaHUs IUIa3-
MBI U OTIpeiesie-
HHe eé Tapa-
MEeTPOB: TeMIIe- ‘

o] \ s st
parypsl, IUIOT- I
HOCTH, 3apszo- Time (ns) Time (1s)

: &
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Current
—

CII $89nm
CIV 580 nm.

Current (kA)

Voltage (kV)

Cul 521nm
Cul 5150m

BOTO COCTaBa M
T.J.

HUccrexoBaHue 3JI€MEHTHOTO U 3apsJ0BOro cocraBa
IJIa3MEeHHBIX JIaiTHEPOB Ha 3Tane ux GopMupoBaHusl.
Hayunwtil pyxogodumendv: 8.H.c., k.gb.-m.H. A.T'. Pycckux.

3ajjaya: npu IOMOINM BPEMSIPOJIETHOTO Macc-CIIEKTPOMETpa
OIIPEJIEJIUTD 3aPsIIOBBII COCTAB IIA3MbI JIAWHEPHOU 000JIOYKY B
pas3iuyHbIe MOMEHTHI BpEMEHH.

Co3xaHue CTEHJAa IO MCCJIAEJOBAHHUIO CTPYKTYPBI
rasoBbpIX U IJIA3BMEHHBIX O00OJIOYEK JIAMHEPOB IPH
IIOMOIIH JIa3€PHOI HHTEep(depoOMeTpun.

Hayunbwtil pyxogodumend: 8.H.c., K.gb.-m.H. A.T'. Pycckux.

3ajjaya: Mpy MOMOITY KOMILJIEKCA JIa3ePHOH (ONITUYECKOM) uar-
HOCTUKH IIPOBECTU WCCJIEZIOBAHUE CTPYKTYPHI ra30BbIX U ILIA3-
MEHHBIX 000JI04Y€eK JIAHEPOB B Pa3/INYHbIE MOMEHTHI BDEMEHU.

HccaenoBaHue TUHAMHUKY C:KATHA IVIA3MEHHBIX JIaliHe-
POB, GopMHpPyeMBIX HPH HNOMOIIM CHJIbHOTOYHOIO
JYTrOBOTO pa3pAaa, HHUIMHPYEMOro B ra3oBoii cpeje.

HayuHbwlil pykogodumens: 8.H.C., k.g.-m.H. A.T'. Pycckux.

3amava: mIpU NOMOINH
KOMILIeKca 3JIeKTPOdU3H-
YEeCKOW U OINTHYECKOH
JIMaTHOCTUKHU ITPOBECTH HC-
clefoBaHWE MUHAMHUKU
CoKaTUs TUIA3MEHHBIX JIak-

HepoB, GOPMUPYEMBIX IIPU ! D40 mm |

HOMOIIM CHJIBHOTOYHOTO
JIyTOBOTO Pa3psAaa, HHUIH-
HPyeMOro B ra30BOM cpefie.

HccaepoBaHue 3JIEeKTPUYECKOTO B3PBIBA IOBEPXHOCTHU
IUWINHAPUYECKUX NMPOBOJHUKOB IPH HAHOCEKYHJIHOM
HapacTaHHUsA MeraaMIIePHOIO TOKA.

Hayumbtil pyxogodumens: c.H.C., K.p.-m.H. C.A. COpOKUH.

B sKCcIepUMEHTAJIBHBIX HCCIEAOBAHUAX, NPOBOAUMBIX Ha
CWIBHOTOYHOM reHepatope MUT (100 He, 2 MA) uzaer mouck
[IO/IXO/I0B K IMOBBIIIEHUI0 IUIOTHOCTH BHYTPEHHEH JHEepruu
IUIA3MBbl U DHEPIHU MAarHUTHOTO IOJIsA Npu (pOpMHUPOBAHUU
CTYCTKOB IIA3MbI C IIOMOIIBIO HMMILYJIBCHBIX CHJIBHOTOYHBIX
reHepaToOpOB U IIPOBEJIEHUE HCCIIEIOBAHUM CBOMCTB BEILECTB,
HaXO/JSAIIUXCS B JKCTPEMAaJIBHBIX YCJIOBHUSAX, B TOM 4YHCJIE
vccIeloBaHUM B 00J1aCTH yHpaBJIseMOr0 TePMOSAEPHOTrO
CHUHTE3a U II0 TeHEePAalUH MyJIbTH-MEerarayCHbIX MarHUTHBIX
I10JIeH ¥ MOIITHBIX UMITYJIECOB PEHTT€HOBCKOTO U3JIyYeHH.

CryneHtaM notpebyeTcsi yBepeHHOE OBJIQ/IEHHE OCHOBAMU SKCIIEPUMEHTAIbHBIX METO/[OB PETUCTPAIIUHU JIEKTPODU3HIEC-
KUX, ONTUYECKUX, CIIEKTPOCKOIMMYECKNUX, PaInOrpaUUeCKUX U MHOTUX APYTUX MapaMeTPOB (PU3UUECKUX IIPOIIECCOB,

TIPOUCXO/ISIINX B IVIOTHOH BBICOKOTEMIIEPATYPHOU IIJTa3Me.

Ycnemso 06yt{a101unec;1 CTYAEHTBI, BeAylIue UCCIeA0BaTEIbCKYI0 pa60Ty II0JIy49arOT BO3BMOKHOCTbB:

- npuobpecTy IIyOOKUe 3HAHUS IT0 HAYYHOH TEMATHKE;

- HAaKOIIMTb I10JIE3HBIH OIIBIT BHIIIOTHEH U HAYYHBIX DPACYETOB;

- CTaThy4aCTHUKAMH HAyIHBIX KOHGbEPEHIU (B TOM YHCyIe 3apyOeKHbIX);

- OBITH COABTOPAMH HAYYHBIX ITyOIHMKAIIUH (B TOM YHCIIE AHTJIOSA3BITHBIX U3/IAHHH);
- mostyJath GUHAHCOBYIO MOIEPIKKY IIPU BBITIOJTHEHUN KOHKYPCHBIX IIPOEKTOB;

- MMeTb XOPOUINH HAyYHBIN 3a71eJ1 115 TOCTYIUIEHHA B ACHUPAHTYDY.

NHCTUTYT CUIbHOTOYHOI SNEKTPOHIKIA CO PAH




OTAEN UMNYNbCHOW TEXHUKK

Mo1Hast UMIyJIbCHAS TEXHUKA SIBJISIETCS
OCHOBOW CHJIBHOTOYHOH 3JIEKTPOHHUKH.
Brigaromuiics MUPOBOH BKJIaJ| B Pa3BU-
TH€e TeXHUKH (HOPMHUPOBAHUA MOIIHBIX
BBICOKOBOJIBTHBIX HMIIYJIbCOB BHECEH
OCHOBATeJIEM W PYKOBOJAWTEJIEM OTZEeJIa
JI0 2017 T0Jja JOKTOPOM TEXHUYECKUX Ha-
VK, JiaypeaToM locyjapCTBEHHBIX IIpe-
muii CCCP u Poceuu, akagemukom PAH
Bopucom Muxaitiosuuem KoBasbuykom.

JKEPJIIIBIH B Hacrosiliee BpeMs OT/eJIOM B COCTaBe
AwnJpeii AsiexceeBud, 24 COTPYAHUKOB DPYKOBOJUT KaHAHIAT
K.T.H., 3aB. OUT TeXHUYECKUX HayK AHAped AsexceeBud

andzh@oit.hcei.tsc.ru Kepnunpia.

B oTzies1e UMITyJIBCHOH TeXHUKHU pa3paboTaHbl U CO37JaHbI KPYITHEHIIIHe 371eKTpodu-
3UYeCKHe YCTAHOBKY Ul QyHJaMEHTaIbHBIX HCCIETOBAHUM U OTPAOOTKH HOBBIX
TEXHOJIOTUH. B MX ymciie MysIbTHTEpaBAaTTHBIM MyJIBTHMEraaMIIEpHBIN TeHepaTop
I'MT-12, reHepaTOp 3JEKTPOHHOIO YCKODUTeJS MYJIbTUTEPABATTHOH THOPHIHON
demTocexyHaHOM 1azepHOU cucTeMbl THL-100, AecATKH APYTUX YHUBEPCAIBHBIX 1
CIeIuaTu3uPOBAHHBIX yCTPOHCTB.

Co BTOpOIi IOJIOBUHBI 9O-X TOZIOB B OT/EJIe BefleTcsl pa3paboTKa HOBOH KOHIENIUHI
TIOCTPOEHUs CBEPXMOIIHBIX UMIIyJILCHBIX yCTAaHOBOK Ha ocHOBe LTD-renepaTopos,
TO3BOJIAIONIAS PAIUKAJIBPHO YBEJIMYUTH YJeJbHBIH JHeprosamac yYCTaHOBOK H
YIPOCTUTD UX cTpouTenbeTBo. McenenoBarenu Poceun, CIIA, ®pannuu u Bennko-
OpuTaHUM pPaCcCMAaTPUBAIOT TAKOHW MOAXOA Kak Hauboyiee MEPCIIEKTUBHBIA IS
CTPOUTENbCTBA HMIIYJIbCHBIX pajuorpaduyeckux M MaTepHaJoBeJuecKUX
YCTaHOBOK, CBEPXMOIIIHBIX TeHEPATOPOB I UCCIEJOBAaHUN B 00I1aCTH UHEPIHAIIb-
HOTO TEPMO#A/IEPHOTO CHHTe3a Ha OCHOBe Z-TIMHYeH.

3Hauumble nybamnKaumn

1 Kovalchuk B.M., Kharlov A.V., Zherlitsyn A.A., Kumpyak E.V. Techniques for shaping of the output pulse in high current generators // Nuclear Inst.
and Methods in Physics Research, A. — 2019. — 923. — P.97-103 (DOI: 10.1016/j.nima.2019.01.083).

2 Klir D., Jackson S.L., Shishlov A.V., Kokshenev V.A., Rezac K., Beresnyak A.R., Cherdizov R.K., Cikhardt J., Cikhardtova B., Dudkin G.N., Engelbrecht
J.T., Fursov F.I, Krasa J., Kravarik J., Kubes P., Kurmaev N.E., Munzar V., Ratakhin N.A., Turek K., Varlachev V.A. Ion acceleration and neutron
production in hybrid gas-puff z-pinches on the GIT-12 and HAWK generators // Matter and Radiation at Extremes. — 2020. — 5. — 026401 (DOI:
10.1063/1.5132845).

3 Kim A.A., Mazarakis M.G. The story of the LTD development // IEEE Trans. Plasma Sci. — 2020. — 48(4). — P.749-756 (DOI:
10.1109/TPS.2019.2954210).

4 Zherlitsyn A.A., Kumpyak E.V., Multichannel switching in a multigap gas switch at atmospheric pressure // Phys. Rev. ST Accel. Beams. — 2020. — 23.
— 100402 (DOI: 10.1103/PhysRevSTAB.23.100402).
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'OT[lEﬂ I/IMHYﬂh’(HOI?I TEXHWKK
A1)

S

OTzies1 MMeeT YCIENIHBIH OIBIT COTPYAHHUYECTBA C
BeAyuumu Jyiaboparopusimu mupa (CIHIA, Opanrus,
Kuraii); ydyacTus B KPYyIHBIX 3apyO€KHBIX IPOEKTax
CO3aHUA MUKPOCEKYHIHON MyJIbTHMeraaMIlepHOU
ycranoBkun SPHINX u MOIIHOH HMIYyJIbCHOH
TBEP/IOTeJIbHOM J1a3epHOH cucreme LMJ, npesHaszHa-
YEeHHOHN /ISl WCCJIEIOBAaHUIA B 00JIACTH JIa3€PHOTO
HMHEPIHAIBHOTO TEPMOSAIEPHOTO CHHTE3A.

B oTzesie pa3BUBarOTCA U HPUKJIAJHbIE HAIPABIEHUS
HWCIOJb30BAaHUs MOIIHONW WMITYJIbCHOU TEXHUKH,
HampuMep, Ui Je3WHTerpanuil KOMIIO3UTHBIX
MaTepHaIoB U U3/EJUH BBICOKOBOJIBTHBIM CHJIBHO-
TOYHBIM PA3PAJIOM.

OcHOBHast yacTh paboT B OT/ieJIe CBsI3aHA C DKCIepU-
MEHTaJbHOU JIeATEJhHOCTHIO. IlodTOMYy, nAJIA
YCIIEIIHOT'O BBINIOJIHEHUS IIOCTaBJIEHHBIX HAyYHBIM
PYKOBOAMTENEM 337124 CTyZEHTaM MOTPeOYIOTC s, KaK
TeopeTUYecKre 3HaHUsI B 00JIaCTH 371eKTPOdU3UKH,
TaK ¥ IPUKJIaIHble YMEeHUA U HaBBIKU.

CryzeHTs!I Oy/1yT UMETh BO3MOXKHOCTD BECTH HCCIIE/0-
BaHUs HA OPUTMHAIBHBIX MOIIHBIX HMMILYJIbCHBIX
reHepaTopax ¥ BHECTH CBOHM IIOCWJIBHBIM BKJIAJ] B
CO3/1aHUe HOBBIX IEPCIEKTUBHBIX BJIEKTpodHU3nUIec-
KHUX yCTAaHOBOK.

WccnenoBaTtenbckme Tembl A CTYAEHTOB,
(BA3aHHbIE C OCHOBHbIMY HaNpaBNeHNAMMN
AeATenbHOCTY 0TAeNa

= paspaboTka 3JeMeHTHOH 6a3bl u passurue LTD-
TEXHOJIOTUU;

®m paspaboTka croco0OB YCHJIEHHS MOIIHOCTA Ha
OCHOBE KOMOMHHMPOBAHHBIX CX€M Ha MYJIbTHMera-
amnepHoM reaeparope F'MT-12;

W pa3BUTHE HUMIIYJIbCHO-IIEPUOJUYECKUX BbICOKO-
BOJIBTHBIX HCTOYHUKOB SHEPIrUuu C a/:[anTauHeﬁ K
Tpe6OBaHI/IHM HUX TEXHOJIOTHYECKOT'O UCII0JIb30Ba-
HUA.

B.M. KoBasbuyk,
akazemuk PAH

YcnemHo obydaromiyiecss CTYyZEHTHI, BeYIIHe KCCIIEN0BATETbCKYIO
paboTy oA PYKOBOACTBOM KBaJU(UIIMPOBAHHOIO HACTaBHUKA,
IIOJIy9IAI0T BO3MOXKHOCTD:

npuobpecTy NMPaKTUYeCKe 3HAHUSA 10 MOIIHOM HMILyJIBCHON
9JIEKTPOTEXHUKE;

HAKOITUTD IIOJIE3HBIH OTIBIT SKCHepHMeHTaJIbHOﬁ J1eATEJIbHOCTH;

cTaTh y4YacTHUKAaMH HaydHBIX KOH(pepeHIuU (B TOM dYucie
3apy0eKHBIX);

OBITH COABTOPAMU HAYYHBIX ITyOIMKAIIAH (B TOM YHCJIE QHTJIOSA3BIYU-
HBIX U3JaHUH),

OBITh yJACTHUKAMH KPYIIHBIX IPOEKTOB U IOJIyYaTh GUHAHCOBYIO
[TOZ/IEPKKY IIPH BBIIIOTHEHIH JOTOBOPOB 1 KOHTPAKTOB,

HMeTh XOPOIIHH 3a/1eJ1 A1 TOCTYIUIEHNS B ACIUPAHTYPY.

UHCTUTYT CUNbHOTOYHOW SNEKTPOHMKIA CO PAH




OTZEN OU3UYECKON INEKTPOHUKM

JIJist IpOBeZIeHNsI TEOPETUYECKUX U DKCIIe-
PHMEHTAJIBHBIX HCCJIEOBAHUM B 06sacTu
MOIIIHOW MMITyJIbCHOH TEeXHUKH U e€ IIpU-
MeHEHUSI /151 TOJIyIeHHs MOLITHOTO MUKPO-
BOsIHOBOTO H3ydeHus B UC3 CO PAH 611
OpraHu30BaH OTJesJ (GU3UYECKOH
asextpoHuku (0DI).

ITepBriM 3aBeaytomum O®PD B 1977 T. cTaiu
nupekrop uHeruryTa ILA. Mecan. C 1983 .

POCTOB o 2006 TI. MOApasjesieHue BO3IJIABJIAI
Bapucnas C.JI. KopoBuH, akasiemux PAH c2003T.
Bnagumuposuy,

n.¢.-M.H., 3aB. ODPD
rostov@lfe.hcei.tsc.ru

B Hacrosiee Bpems B cocTaBe OTZesa pa-
60TaeT 10 HAYYHbIX COTPYAHUKOB, BKJIIOYAs
2-X JIOKTOPOB U 4-X KaHJUATOB HAyK.

PykoBonuTesieM mojpaszesieHus saApasercsa A.¢.-m.H. B.B.
PocToB, aBTOp MHOTOYHMC/IEHHBIX IyOJWKaIWHd B HayYHBIX
J)KypHasax ¢ kBapruieM Q, u Q,, nHAexkc Xupiia KOTOPOTo
COCTaBJISAET 34.

Otznen siBjsieTcsl OAHUM W3 MUPOBBIX JIUZIEPOB B pa3paboTke
CIeMaTN3UPOBAHHBIX MCTOYHUKOB CHJIBHOTOYHBIX BJIEKTPOH-
HBIX IYYKOB ¥ MHUKDOBOJIHOBBIX HMILyJIbCOB THUTABATTHOTO
YPOBHS, NP YacTOTaX IIOBTOPEHUs /O COTEH HMIIYJIbCOB B
CeKyH/ly. DTO JIUIEPCTBO M ABTOPHUTET CPEIU CIIEI[HAINCTOB B
JIaHHOH 00J1aCTH HayK IMOATBEPIKAAIOTCA IIUPOKUM KPYrOM
MeXK/IyHapO/IHOTO IIapTHEPCTBA, MHOTOYHCJIEHHBIMU KOHTPAKTa-
MM M HUX YCIEIIHBIMH HTOraMu. llopjep»kuBaercss TakxKe
IJIOJIOTBOPHAsA KOOIepanus ¢ HHCTUTYTaMU OGOPOHHOU H
3JIEKTPOHHOM IpoMbIluIeHHOCTH P®. ITpakTHUecKuil HHTEpeC K
TaKUM HCTOYHHMKAM BBI3BAaH H3yUYe€HHEM BOIPOCOB CTOHKOCTH
9JIEKTPOHHBIX CHCTEM K BJIEKTPOMAaTrHUTHBIM HMIIYJIbCAM.
Paszpaborka crnenmuajau3dupoBaHHBIX KOMMmakTHBIXx CBU-
HCTOYHUKOB M COIyTCTBYIOIIEH TEXHUKHU IIPE/ICTABIIAET TaKXKe
aKaJIeMHYECKUI HHTEPEC IS MEXKAUCIUIIMHAPHBIX UCCIIEA0BA-
HUU. B 4acTHOCTH, MEPCIEKTUBHbIE Pe3YJbTaThl (COBMECTHO C
6uosoramu U mMenukamu Tomcka) B obsactu Guodusnueckux
9 eKToB HeTeIIOBBIX BO3ieHcTBUH KOPOTKUX CBU-uMITy15COB
U pereHepaTHBHON MeJUIIMHBI yKe IPOJeMOHCTPUPOBAHBI, HO
TPeGYIOT OCMBICJIEHUsI, MO/IEJIHHOTO IIPE/ICTABJIEHUs U, B psjie
CJIy4yaeB, BCECTOPOHHETO U3ydeHUs. B mozapaszieseHun uMeeTcs
cOBpeMeHHOe 060py/10BaHUE U IPUOOPBI, BKJII0YAs YHUKAIbHBIE.

) UHCTATYT CUNbHOTOYHOW SMEKTPOHUKIA CO PAH
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COTpyAHUKH OT/eJa Y4YacTBYIOT B PaboTax IO KOHKYPCHBIM
rparTam Poccuiickoro ¢ponza pyHAaMEHTATBHBIX HCCIeI0BAaHUN
(PO®N) u Poccuiickoro Hayunoro ¢onga (PH®). Xapakrep
CTyZIleHYECKUX HCCIIEI0BATETBCKUX PAOOT — SKCIIEPUMEHTBHI, YHC-
JIEHHOE MOJIeJIUpOBaHMe, 06paboTKa pe3yJsbTaTOB, ydacTHe B
rpaHTax M XO3[JOTOBOPDHOM /JeATeJIbHOCTH. AKTHUBHOCTH B
BBIIIOJTHEHUHU IPOEKTOB Oy/1eT rapaHTHPOBATh JIOILIaTy GaKasias-
paM B MarucTpaHTaM, a B JaJbHeHIeM — TPYAOyCTPOMCTBO B
HC3 CO PAH c mocryiieHHeM B acIUPAaHTYpy U BO3MOXKHBIE
CT2XXUPOBKHU Kak B PO (cucrema «Pocaroma»), Tak U 3a pybeskom,
a Tax)ke KOMaHZMPOBKY Ha MexxayHapoHble KOHGEPEeHIIUN U B
3apy0erKHble KOMIIAHUH B PAMKAaX BBIIIOJIHAEMBIX KOHTPAKTOB.

Co CTOPOHBI CTYAE€HTOB /IJIA1 YCIIEIIHOTO BBIIIOJIHEHUS [IOCTABJIEH-
HBIX HAy4YHBIM DYKOBOZHUTEJEM 3a7jlad HeoOXOAMMO HMETh
JIOCTATOYHYIO TEOPETHUYECKYIO IIOATOTOBKY, YMeHHe paboTaTth ¢
COBPEMEHHOH H3MEpHUTENbHOH amnmapartypoil (mpubopamu) u
00sazaTh TEXHUYECKHMMH HaBBIKAMU NpPU paspaboTke u
KOHCTPYMPOBaHUU ycTpoiicTB. Takke BaXKHO yMEHHE CaMOCTOsI-
TeJBHO pellaTh IIOCTaBJIE€HHBbIE 33a4Y, OCYIIECTBJIATH IOHCK
HY»KHOH HH(OPMAIUHU U IIpe/iIaraTh HOBbIE Uzen. B 3aBucumoc-
TH OT HAKJIOHHOCTEH, CIIOCOOHOCTEH M IPHOPUTETOB KOHKPETHO-
ro CTyZeHTa MOXHO YTOYHATh TEMAaTHKy U IOCJIeLyIOoIiue
ME€PCHIEKTHBBI MOJIOBIX CLIEIIAIUCTOB.

Psj uccnenoBaHui OTAesIa OPUEHTHPOBAH HA TECHOE B3aUMO-
JIefiCTBHE C JPYTUMH JIAOOPATOPUSIMU U HCCIIEOBATEIbCKUMU
IpyNIaMy HHCTUTYTA, & TAKXKE HCCIIeZI0BATEIbCKIMU LIEHTPAMU B
Poccuu u 3a py6exoM. IToaToMy TemaTuka paboT OT/AeIa MOXKET
OBITH IKPE B 3aBUCUMOCTH OT [IOCTAB/IEHHBIX 33/1a4.
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"~ OTAEN OVBUYECKOMBIEKTPOHMKH

I'Ipep,BapMTeanble TUNbl KBaIII/I(I)I/IKaLlVIOHHbIX pa60T

(I’OpMPIpOBaHI/Ie BBICOKOBOJIBTHBIX HMIIYJIb-
COB HAIIPAKEHHUA U CUWJIBHOTOYHBIX 3JICKTPOH-
HBIX ITYy9YKOB

VYemenrHo obyJaromuecs: CTy/I€HThI, BEAYIILe
HCCIIEI0BATENBCKYI0 PAbOTy I0J PYKOBO-
JICTBOM KBJIM(UIMPOBAHHOTO HACTAaBHUKA,

Hayuwbwtil pykogodumens: 0.¢p.-m. H. B.B. Pocmos. TIOy4atoT BOBMOXKHOCTb:

3azaun: Mo/IeTMPOBaHKE U Pa3paboTKa reHepaTopoB
BBICOKOBOJIBTHBIX HMIIYJIbCOB Ha OCHOBE TpaHCHOp-
maTtopa Tecna; ucciaenoBaHUEe MEXaHU3MOB
dopmMupOBaHUA CHUIBPHOTOYHBIX 3JIEKTPOHHBIX
IIy4YKOB B PE3KUMe B3PBIBHOM 3JIEKTPOHHOH SMHUCCHH.

B npuobpecTy rIIy0O0KYe 3HAHUA 10 HAyIHOU
TeMaTHKe,

B HAKONMWTH II0JIE3HBIA OIBIT BBIMOJIHEHUS
YHCJIEHHBIX PACYETOB HA KOMIIBIOTEPE U B
IIPOIIeCCe BBIMOJIHEHUsSI SKCIIEPUMEHTAIb-
HBIX HCCJIEJIOBAHIH,

HccnenoBanus U pa3paGoTKa KOMIAKTHBIX TeHe-
PATOPOB CBEPXMOIIHBIX HMITY/IHCOB U3JTyICHHA B
MILTHMETPOBOM AUANA30HE UIHH BOJIH B 1puo6GpecTd yMmeHHe paboTaTh C COBPEMEH-

o HBIMU IPUOOPAMH,
Hayunwtil pykogodumeny: K.gp.-m.H. E.M. Tombmenuros

B CTaTh yYAaCTHHUKAMM HAyYHBIX KOH(QEpPEeH-
3agauu: dusuyeckue NMpUHIUNG reHepanuu CBU- o/ v bep

U3JIly4yeHUsA B MUUTUMETPOBOM JHANa3OHe JIMH
BOJIH; paspaborka CBY-reHepaTOpoB Ha OCHOBe
HeCTallMOHAPHOTO YHCJIEHHOTO MOJEJIMPOBAHUS;

Ui (B TOM 4rcyIe 3apyOesKHbIX),

OBITH COABTOPAMH HAYUHBIX IyOIHKAIHI
(B TOM YHCJIe aHTJIOS3BIYHbBIX U3IaHUI),

JKCIepUMeHTaIbHAas IPOBEPKA UCCIIe[yeMbIX CXEM.
®  nosydaTh (GUHAHCOBYIO HOAZEPIKKY IIPH

BBIIIOJTHEHUU KOHKYPCHBIX IIPDOEKTOB U
KOHTPAKTOB,

®PusuuyecKkue acCIeKThl HETEIJIOBOrO BO3AeHMcTBHA KOpOoTkux CBU- W uMeTh JOCTATOYHBIN HayYHBIH 3ajesl I
MMILY/IbCOB Ha GHO0JIOTOYeCKIE 00EKTHI U KJI€TOYHBIE CTPYKTYPbI [TOCTYIUUIEHHS B ACHUPAHTYPY.

Hayumbtil pyxosodumens: 0.¢.-m. H. B.B. Pocmos.

3Hauumble nybnmrkamum
1. V.V. Rostov et al. Two-Wave Ka-Band Nanosecond Relativistic Cherenkov Oscillator. // IEEE Trans. Electron Devices, — JULY 2018. — V. 65. NO. 7. —
P. 3019. https://doi.org/ 10.1109/TED.2018.2833456

2. V.V. Rostov et al. Stable Operation of a Repetitively Pulsed X-Band Relativistic Backward Wave Oscillator. // IEEE Electron Device Letters. — 2021. —
V. 42. — P. 935. https://doi.org/ 10.1109/LED.2021.3070887

3. G.A. Mesyats, N.S. Ginzburg, A.A. Golovanov, G.G. Denisov, I.V. Romanchenko, V.V. Rostov, K.A. Sharypov, V.G. Shpak, S.A. Shunailov, M.R.
Ulmaskulov, M.I. Yalandin, 1.V. Zotova. Phase-Imposing Initiation of Cherenkov Superradiance Emission by an Ultra-Short Seed Microwave Pulse.
Physical Review Letters. - 2017. - vol. 118, issue 26, p. 264801(1-5). https://doi.org/10.1103/PhysRevLett.118.264801
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NNABOPATOPUA HEMUHEUHBIX SNEKTPOAMHAMWUYECKIX CUCTEM

JlaGopaTopuisi HeJIMHEHHBIX 3JIEKTPOHA -
MHUYECKUX cucTeM 00pa3oBasiach B 2019 T.,
KaK MOJIO[ieXKHasl jraboparopusi, Ha 0aze
otnena usmueckoil aexTponuku MCI
CO PAH. PykoBoauTesTb HOzipasieieHus —
1.¢p.-M.H. Wba BuktopoBuy PomaHgeHKo,
BBIITYCKHUK Kadenpsl (U3MKU I1I1a3Mbl
TI'Y. CpenHuil BO3pacT COTPYAHHUKOB
cocrasiisier 36 jeT. B cocraBe slaGoparto-
PUH eCTh 2 IOKTOPA, 2 KaHJ¥/jaTa HayK U 3
acIMpaHTa.

OOBEKTOM HCCIEIOBAHUN SIBJISIOTCS

POMAHYEHKO
Wb Bukroposny, ME€XaHUu3Mbl T€Hepanuu MOIIHOIO
Ad.-MH QJIEKTPOMAarHuTHOTIO H3JIYY€HHUA B
.(®.-M.H.,
aupextop MIC3 CO PAH JJIEKTPOAMHAMHUYECKHUX CHUCTEeMax C

JIACTIEPCHUEHi, COIEPYKAIIUX TBEPOTEb-
riv@lfe.heei.tsc.ru HbIe HeJIMHEHHbIe 3/IeMEHTBI.

Llenb wccienoBaHUN — TIOJMydeHHe HOBBIX (yHAAaMEHTaJIbHBIX
3HaHWH 0 MexaHU3Max reHepanuu MoiHoro CBU-usiyuenus B
SJIEKTPOJJMHAMUYECKHX CUCTEMAX, COAEPKAIIUX TBEPAOTETbHBIE
HeJMHEHHbIe 5JIeMEeHThl. B KayecTBe OCHOBHOTO IIPHMHIMIA
reHepaniy paccMaTpPUBAETCA CHHXPOHHM3M YAapHOro (poHTa

3JIEKTPOMATrHUTHOW BOJIHBI U BO30y:k/1aeMbIx CBY kosebaHuid.

3Haunmble nybnmkawum

HccnenoBanue ycoBUi 1 GOPMHUPOBAHUA yIapHOTO HPOHTA

9JIEKTPOMAaTHUTHOH BOJIHBI TBEPZOTEJBbHBIMH 3JIEMEHTaMU,
TaKMMH Kak (peppuThl U IOJIYIIPOBOAHUKOBbIE 3aMbIKAIOIIAECH
KJIIOYH, BMECTe ¢ pa3paboTKO 5JIEKTPOAMHAMHUYECKUX CHCTEM C
Jucepcreil MO3BOJIHUT OCYIIeCTBUTh 3G (GEKTHBHYIO TeHEPAIHI0
CBY xosebanuii. Ilocieayromas pa3paboTka Ha UX OCHOBe
HMMITYJIbCHO-TIEPUOJMYECKUX YCTPOHCTB C BBIBOIOM HUBJIYUEHUS
cBsI3aHA C 33/]Ja4aMH 3JIEKTPOMATrHUTHOTO IIPOTUBOAEHUCTBHUSA.

CoTpyAHUKH J1abOPaTOPUU PETYIAPHO YY4ACTBYIOT B XO37I0TOBO-
pax ¢ POCCHHCKUMH OpraHU3alUAMH, B paboTax IO IpaHTaM
Poccutiickoro ¢pouna pyHmamMeHTaNnbHbIX HecienoBaHuil (PODI)
u Poccuiickoro HayyHoro ¢ponza (PH®), yuacTByIOT B KOHKYpCax
Ha MOJIyYeHUs TPAHTOB M CTUIEHIUH DPA3JIHYHOTO YDPOBHS.
CTyZeHTBl MMEIT BO3MOYKHOCTb y4YacTBOBATh B HAyUYHOMH
JIeATEJPHOCTH KOJUIEKTHBA, KOTOpas BO3HArpa){aercs Kak
¢uHAHCOBON MOANEPKKOH, TaK M COABTOPCTBOM B HAYYHBIX
myGIMKaUsIX.
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JlocTurHyTble HayuHble pe3ynbTarbl

1. UcceoBaHbI KOMMYTAalHOHHBIE XapaKTEPHCTUKY BBICOKOBOIBTHBIX IIOJIyIIPOBOJHUKOBBIX IPHOOPOB Ha OCHOBE CTPYKTYP Siu GaAs
B HAaHOCEKYH/IHOM I ialia30He BpeMeH KOMMYTAIIMH.

2. [IpensioxkeHa ¥ ONITUMU3UPOBAHA B YHCJIEHHOM MO/I€JINPOBAHUH U 9KCIIEDUMEHTAIBHO TPOBEpeHa KOHIIeNI1s TFeHepaluy MOITHBIX
CBY uMIIy/IbCOB B KOAKCHATBHOM IMHUH C BHICOKOBOJIBTHBIMH [IOJIYIIPOBOIHUKOBBIMU IPUOOPAMHU, [IEPUOJUIECKU Pa3Mel[eHHBIMHI
B pa3phIB [IEHTPAJILHOTO IPOBOTHIKA.

3. BriepBble OCyIlIeCTBJIEHO TpeXMepHOe MOeJIMpPOBaHHe BO30Y:KIEHHs BBICOKOUACTOTHBIX KOJIe0aHWH B Iepejarouleil JIMHUU C
HACBIIEHHBIM (DepPUTOM IIPU IPOTEKAHUH 10 HeHl BBICOKOBOJIBTHOTO HAHOCEKYH/THOTO HMITYJIbCA C IIOMOIIBIO 3JIEKTPOMATrHUTHOTO
kozia KARAT. B pacueTax BOCIIpDOU3Be/I€HbI II0JIyUYeHHbIe DKCIIEpUMEHTAIbHbIE Pe3YJIbTAThI U ITPeZICKa3aHbl HOBBIE.

4. IIpensoxkeHa, ONTUMHU3UPOBaHA B YHUCJIEHHOM MO/IEJINPOBAHUH U 3KCIIEPUMEHTAIbHO IIPOBEepPeHa KOHIeNIUsA FeHepallii MOITHBIX
CBY uMIyJIbCOB B KOAKCHAIBHOHN JIMHUYU ¢ PEPPUTOM C IOCTOSTHHBIMU MarHUTaMu 6e3 COJIEHOU/IOB, YTO IO3BOJIMJIO YIIyYIIUTh
XapaKTEePUCTUKH FeHEPUPYEeMOT0 U3JIydeHH U cZleJIaTh KOHCTPYKIIUIO reHepaTopa 6osiee KOMIIAKTHOH.

Bo3moxHas nccnenoBatenbckas Tema A CTy/IeHTOB

HccaenoBanue Bo3mo:kHOcTel 3¢ dexTuBHON reHepanuu CBY msiaydyeHus B Juana3oHe 4acTorT cBeime 4 I'Ti B
nepesaINX JITUHAAX CHACBIIEHHBIM (PepPUTOM C HEPHOANYECKOH CTPYKTYPOT.
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JlabopaTopus HHU3KOTeMIEePaTypHOH
IJIa3MBbl TIOJ PykKoBojcTBoM IOpus
Jmutpuesuyda Koposesa 6bly1a cozmaHa
B 1980 T. HA OCHOBe IDYNIBI Ia30BOH
9JIEKTPOHUKH JJI1 Pa3BUTHA paboT IO
UMIIyJIbCHBIM OOBEMHBIM paspsafaM B

B s1aGopaTopuy IPOBOJATCS HCCJIETOBAHUS Ta30BBIX Pa3psziOB
HUBKOT0 U aTMochepHOro AasyieHus. MccienoBaHus Hampasiie-
HBI KaK Ha IHOJIydeHHe (QyHJaMeHTaJIbHBIX 3HAaHUH 00 0COGeH-
HOCTSAX UHUIIMMPOBAHUSA U NOAJIEPXKAHUSA TAKUX PA3PAJOB, TaK U
Ha pa3paboTKy 3JIeKTPOPUZUUIECKUX YCTPOUCTB HA OCHOBE HTUX
paspsoB.

rasax BbICOKOro iaByieHus. C 2019 rona u
110 HACTOsAIIee BpeMs JIAO0OPATOPHIO BO3-
IJIaBJIAeT KaHAUAAT GUBHKO-MaTeMaTH-
YeCcKUX HAyK, BeAYyIIUA HAyJHBIA CO-

JIAH/IJTb TpyaHuK Hwukosnaii Bnagumuposuda
H“KOHaPII(%:I?ﬁ“HMHPOB”q’ Jlauzne. B HacTosmee BpeMs B abopa-
R TOpHH paboTaeT 9 UeyOBeK, U3 HUX ABa

landl@Inp.hcei.tsc.ru e 2 A
JIOKTOpa HAyK, OIMH KaHAUJAT HayK, 8

HAY4YHBIX COTPYAHUKOB, OJVH ACIIUPAHT.

CoTpyAHUKH 1ab0pPaTOPUU PETyJIAPHO y4acTBYIOT B paboTax 1o
rpantam POOU u PH®, BHIIOIHAIOT pabOTHI IO X03/{0TOBOPAM,
HMEIOT TeCHble KOHTAKThl C TOMCKHMH YHHBEPCUTETAMH MU
BBIIIOJIHAIOT HAyYHBIE U IPUKJIQ/IHBIE COBMECTHBIE IIPOEKTHI.

JlaGopaTopusi OCHaII[eHa COBPEMEHHBIM 000py/I0BaHUEM, TAKUM
kak ociputorpadst Tektronix, Beicokockopoctabie CCD kamepsl
C BpeM€eHEeM HKCIIO3ULIUU OT 4 HC, BBICOKOBOJIBTHBIE IIPOOHUKY,
ra30aHaju3aTopsl U T.J., IO3BOJIAIOIIMM IIPOBOAUThH SKCIIEPH-
MEHTHI HA MUDOBOM YPOBHE.

3Haunmble nybnuKaLun

1. Korolev Y.D., Landl N.V., Frants O.B., Argunov G.A., Geyman V.G., Bolotov A.V. Low-pressure discharge in a trigger unit of pseudospark switch //
Physics of Plasmas. - 2020. - V. 27. - Article Number 073510. DOI: https://doi.org/10.1063/5.0010733

2. Y. D. Korolev, V. O. Nekhoroshev, O. B. Frants, N. V. Landl, A. I. Suslov, A. V. Bolotov, Features of the current sustainment in a low-current discharge
in airflow // Plasma Chem. Plasma Processing, vol. 39, no. 6, 1519—1532, 2019. DOI: https://link.springer.com/article/10.1007/s11090-019-10016-7

3. Y. D. Korolev, V. O. Nekhoroshev, O. B. Frants, N. V. Landl, A. I. Suslov, V. G. Geyman, Nonsteady-state processes in a low-current discharge in airflow
and formation of a plasma jet // J. Phys. Communications, vol. 3, no. 8, Article Number 085002, Aug. 2019.
DOI: https://dx.doi.org/10.1088/2399-6528/ab361a

4. Y.D. Korolev, N. V. Landl, O. B. Frants, V. G. Geyman, G. A. Argunov, P. V. Logachev, P. A. Bak, A. V. Akimov, A Sealed-Off Pseudospark Switch With
Nanosecond Stability of Triggering // IEEE TRANSACTIONS ON ELECTRON DEVICES, vol. 68, no. 9, 4692—4697, 2021.
DOLI: 10.1109/TED.2021.3096182

5. Y. D. Korolev, N. V. Landl, O. B. Frants, G. A. Argunov, V. G. Geyman, A. V. Bolotov, V. O. Nekhoroshev, V. S. Kasyanov, Low-pressure discharge with
hollow cathode and hollow anode in a trigger unit of pseudospark switch // PHYSICS OF PLASMAS, vol. 28, no. 7, Article Number 073508, 2021. DOI:
https://doi.org/10.1063/5.0057965
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Bo3moxHble cCnenoBaTENbCKIE TEMbI ANA CTYAEHTOB

Taewmue paspaabl HU3KOIO JaBJEHHUA C IOJBIM
KaTogoM.

B pamkax paGoT 10 pa3pszaM HU3KOTO JaBJIEHHUS B HACTOsIIee
BpeMsi IIPOBOASITCS UCCIE0BAHUSA CHJIBHOTOYHBIX (C TOKAMU Ha
ypoBHE 10 KA) U Ca00TOYHBIX (C TOKAMH Ha YPOBHE 20 MA)
pPaspsI0B € MOJBIM KaTOZOM THIIA TJIEIOUIEro M pa3paboTka
KOMMYTHPYIOLIHX YCTPOMCTB HA OCHOBE TAKUX Pa3PsI/I0B.

ITpu BBIOJTHEHUH PAOOTHI CTYZEHTHI 03HAKOMSATCSA C COBDEMEH-
HBIMH 9KCIIEpUMEHTaIbHBIMU YCTAHOBKAMH ISl HCCIIEJOBAHUS
Paspsi10B HU3KOT'O JIaBJIEHUs U IIPHUMYT y4acTHe B 9KCIEpPUMEH-
TaX. DKCIePUMEHTBI OyyT IPOBOAUTHCA HAa Pa30OPHBIX KaMepax,
TO3BOJIAIONINX HPOBOJUTh KAaK H3MEPEHHS 3JIEKTPUYECKHUX
apaMeTpOB Paspsza, TAaK U ONTHYECKUE HAOJII0/[eHIs CBeUeHUs
paspsza.

HeCTaIIl/IOHapHBIe IIpoeccChl B CJ1a00TOYHBIX paspagax
aTMOC(l)epHOI‘O AABJIC€HUA B IIOTOKe ra3a.

HamnpasyieHue paGoT CBA3aHO C HCCJIEAOBAHHEM CIa0OTOYHBIX
paspsoB aTMocGhepPHOTO AaBIEHNUA B IOTOKE Ta3a U MOJIyYeHHEM
HU3KOTEMIIEPATYPHBIX CTPYH Ha UX OCHOBe. JlaHHOE HAaIpaBJe-
HUe B HACTOsIII[ee BpEMsI HHTEHCHBHO Pa3BUBAETCS B MUPE B CBA3U
C IIMPOKUM CIIEKTPOM IIPUMEHEHHU TAKUX Pa3PAZ0B U CTPYH.

B Hacrosiimee Bpemsi B Jiabopatopuu BeayTcs paboOTHL IO
HECKOJIPKUM HaIlpaByieHusM: GyH/IaMeHTaIbHbIE UCCIIeJOBAHUS
paspsAfoB B Pa3JIMYHBIX a3ax, KOHBEPCUA YIJIEBOZOPOZOB C
I[€JIBI0 [IOJTyYeHHU s Fa3006pa3HOr0 BOAOPO/ia i GMOMEAUIIMHCKIE
[IpUMeHEHHs IUIa3MeHHBIX CTpyid. HayuHo-mccienoBaresnbekas
paboTa OyneT cBsi3aHA ¢ HUBYYEHHEM CIa0OTOYHBIX DPa3pALOB
aTMochepHOro JaBIeHNs B IOTOKE ra3a i IapaMeTPOB HU3KOTEM-
MepaTypHBIX CTPYH, IIOJIy4aeMbIX Ha BBIXOZE HJIEKTPOJHBIX
CHUCTEM TaKUX paspsnoB. ITOCKOJIBKY PEXHUMBI IOJI€PIKAHUS
paspsi/Jia B TAKUX CUCTEMAX HOCST CYLIECTBEHHO HECTAIIMOHAPHBIH
XapakTep, OCHOBHBIE€ HAIPABJIEHUS HCCAEOBAHUN OyAyT
COCPEZIOTOYEHBI Ha UCCIIE/IOBAHIY HECTAIIMOHAPHBIX IIPOIECCOB,
COIYTCTBYIOIIMX TOPEHUIO Pa3psi/ia B CUCTEME 3JIEKTPOJIOB THIIA
KOAaKCHAJIBPHOTO IUIa3MOTPOHA U TaK Ha3bIBAEMOU CKOJIb3sIEit
JIyTH, U B BBISABJIEHUY MeXaHU3Ma [IepeH0Ca TOKa Yepe3 CTPYIO B
Pa3JIMYHBIX yCIIOBHSX TO/I€PIKAHUS PA3PsAa.

B pamMkax KaI0To 13 HallpaBJIeHUH BO3MOKHA TIOZTOTOB-
Ka Kak 6aKkayaBpCKOU, TAK M MaTUCTEPCKOU JUCCEPTAIIH C
MEPCIIEKTUBOM MOATOTOBKH JUCCEPTAIMN HA COWCKAHUE
CTemeHu KaHauzaTa HaykK. [Iyist 3 (HEeKTHBHOTO BBITIOTHE-
HUS paboT CTyZeHTaM MOTPeOyeTCsl OBJIAZIETh HABbIKAMU
PaboThI ¢ COBpeMEHHBIM 000PY/IOBAHIEM U TIOBBICUTH CBOM
HaBBIK aHAJIM3a JINTEPATYPHI 10 BHIOPAHHOMY HaIlpaBJie-
Huo. CTyZIeHThI Hay4JaTcs IPOBOJIUTD SKCIIEPUMEHTHI IO/
PYKOBOJICTBOM BBICOKOKBATU(DUITUPOBAHHBIX HACTABHHU-
KOB H IIOJIy4aT BO3MOKHOCTH IIPEJICTABUTH PE3YJIbTaThl
CBOMX pabOT HAa BCEPOCCHUUCKHX U MEKIYHAPOMHBIX
KoH(pepeHIUAX. BO3BMOKHO TPYAIOYCTPOHCTBO CTYAEHTOB
y?Ke Ha CTaJ[1H TOATOTOBKY OAKaIaBPCKOH pabOTBHI.

HayuHBIM pyKoBOAUTeNIEM OYAET ZOKTOD
(usnko-mMareMaTUYeCKUX HayK, Ipodec-
cop Opuit Imurpuesuy Koposes. On
SIBJISIETCSL WU3BECTHBIM CIIEI[UAIMCTOM B
obnactu pU3KMKKU ra30BOTO Paspsza, aB-
TOPOM U COaBTOPOM (oJiee 200 HayIHBIX
paboT, B TOM 4YHCJIe YeThIpeX MOHOIpa-
uit 1 0AHOrO HAYYHOTO OTKPBITHS, JIAY-
pearom TocynapcTBenHol mpemuu PO B
006J1aCTH HAYKU ¥ TEXHUKU.

OH aKTHBHO BeJleT HayYHO-OPTaHH3a-
HUOHHYI0O DPaboTy, fBJIAETCA UYIEHOM
61opo Hayunoro Cosera PAH no ¢usuke
HU3KOTeMIIepaTypHOU IVIa3Mbl U WIEHOM
CoBETOB 110 3aIIIUTE AUCCEPTALUI.

10. /1. KoposieB 3aHMMaeTCsi Hay4HO-IIe/JarOTHIeCKON paboToi,
Cpe/i¥ ero y4eHUKOB 60JIee 10 KaHTUAATOB H 2 IOKTOPA HayK.

10.1. Kopones,
A.d.-M.H.
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JABOPATOPA BAKYYMHOU INEKTPOHUKI

JlaGopaTopusi BaKyyMHOW SJIEKTPOHHUKHU
(JIB3) Bbienmiach B CaMOCTOATEJIHHYIO
snaboparoputo u3 Otzmena ¢GuzHIECKOU
9JIEKTPOHHKH, PYKOBOAKMMOIO aKa/leMHU-
koM I'.A. MecsnieM, B KOTOPOM CyIIeCTBO-
BaJIa I0 HTOTO B KAYeCTBE CAMOCTOSITENb-
HOU Hay4yHOH rpynmnsl. [IlepBeiM 3aBeyro-
muM Jgabopatopuedt 6v1 1.0.-M.H
JI.1. TIpocKypOBCKHUI, KOTOPBIH BO3IJIAB-
JIsT €€ JT0 cepeJuHbI 2006 roza. B Hacros-
Imee BpeMs J1aOOPATOPUIO BO3IVIABJIAET
k.T.H. A.B. IlTHatinep. Ceituac B 1aboparo-
puu paboTaeT 21 COTPY[AHHUK, BKJIIOYAs
3 /I0KTOpA ¥ 7 KAH/IU/IATOB HAYK.

IITHAWJIEP
AHTOH ButanpeBuu,
K.T.H., 3aB. JIBD

schneider@lve.hcei.tsc.ru

CoTpyAHUKH J1a00PATOPUM PETYJIAPHO BBIIOJTHAIOT TPAHTHI
Poccuiickoro HayuHoro ¢ouzga (PH®), Poccuiickoro d¢onna
dyHnameHTanpHbIX uccienoBaHuil (POOIN), denepanbHOU
neseBoit mporpammsl (PLIIT). B Hacrosiee Bpems B s1aboparo-
puu uzet BoinosiHeHue rpanta PO®L-DFG (coBMeCTHBIN IPaHT ¢
xosuteramu u3 I'epmanun). JIabopaTopus TECHO COTPYAHHYAET C
BeAyliMMHU yHuBepcuteramu Tomcka: TTY, TIIY, TYCYP. B
PazJInYIHBIE FO/IBI JIA00PATOPHSA COTPYIHUYAIIA U € 3aPyOesKHBIMHU
xosuteramu u3 l'epmannu, @pannuu, Utanuu, Kuras, Anonun u
IMonpmu. COTpyZHUKM J1IabOPATOPUU IEPUOJUYECKU HMEIOT
BO3MOJKHOCTb ITO€3/IKH 3a pyOex Kak Juisa craxxupoBku (I'epma-
HUSA), TaK U JUI y4acTUsA B MEXKAYHAPOAHBIX KOHepeHuax. B
Poccuu coTpyiHIYaeM ¢ TAKUMU IpeanpuaTusamu kak AO «HITI]
ITosoc» (Tomek), OAO «MICC um. Akagemuka M.@. PemetHésa»
(Kenesnoropck), AO «PKI] «ITIporpece» (Camapa).

3HaunMmble nybnukaumun

HanpasneHna HayyHbIX UCces0BaHNi

T'eHepupOBaHNE HU3KOIHEPTEeTHYECKUX
CHWJIHbHOTOYHBIX 3JIEKTPOHHBIX IIYYKOB

Hayumwtit pyxogodumens epynnwvt: 0.m.H. I.E. O3yp
Pa3BuTHe GUBNKU U TEXHUKU I'eHEPUPOBAHUSA IIHPOKOAIIEPTYP-
HBIX HUB3KOYHEPTeTHYECKUX CHJIBHOTOUYHBIX 3JIEKTPOHHBIX
nyukoB (HCIII) siBisieTcss TpaAUIMOHHO aKTyaIbHOU 3a/jauei ¢
TOYKH 3PEHUsI UX HCIIOJIb30BAHUSA ISl MOAUDUKAIMN IOBEPX-
HOCTHBIX CJIOEB MeTaJUIMYeCKUX MaTepuasnoB. Bricokas
IIJIOTHOCTD SHEPTHH U MaJlast JJINTEIbHOCTh UMITYJIbCa TI03BOJISA-
0T BBIJIEJIUTD IPAKTUYECKHU BCIO SHEPTHIO IIyUKa B TOHKOM (OKOJIO
1 MKM) IOBEPXHOCTHOM CJIOe 00JIy4aeMOoro MaTepuasa, ZOBOASA
€ro 10 IUIaBJIEHUA U JlaXKe YAaCTUYHOro ucrnapeHus. dddeKxTsl,
BO3HUKAIOUIUE IIPU 3TOM, IO3BOJIAIT YJIYYIIUTh MHOTHE
dyHKIMOHANbHBIE CBOMCTBA 00pabaThIBaeMbIX HU3JEIUH U
paspabaTeiBaTh Ha 3TOH OCHOBE HOBBIE IE€PCIEKTHBHBIE
TEXHOJIOTUH, & TAKKe PellIaTh MHOTHe HayJHble 3a/1a4u pusnyec-
KOT0 MaTepHaIOBeIeHH L.

1. I.E. Ozyp, [I.1. IIpockypoBckuii. ICTOYHUKYM HUBKOIHEPreTHUECKHUX CHIbHOTOUHBIX SJIEKTPOHHBIX IYYKOB C IUIa3MEHHBIM aHOZOM. — HoBocu6Gupcek:

Hayxka, 2018. — 176 c. ISBN 978-5-02-038794-2.

2. B.IL. Pormrreiin, I.1. ITpockyposckuit, I.E. Ozyp, 10.®. MBanos. MoanudukaIys I0BEPXHOCTHBIX CJI0EB METa/UIMYeCKUX MaTepHUaIoB
HU3KOYHEPreTUYeCKUMHU CHJIBHOTOYHBIMH HJIEKTPOHHBIMHU Iyukamu. — HoBocubupck: Hayka, 2019. — 347 ¢. — ISBN 978-5-02-038809-3.

3. E.B. Hedénues, A. B. BarpakoB. Mo/ie1npoBaHue yCTOHIMBOTO PACUIUPEHUs MOHO3IEMEHTHOM TPEXKOMIIOHEHTHOH IJIa3Mbl B3PHIBOIMUCCHOHHOTO

uenTpa // JKIT®, 2018, T. 153, BHIIL 4, ¢. 656-665.

4. L.L. Meisner, V.P.Rotshtein, V.O. Semin, S.N. Meisner, A.B. Markov, E.V. Yakovlev, F.A. D'yachenko, A.A. Neiman, E.Yu. Gudimova Microstructural
characterization and properties of a Ti-Ta-Si-Ni metallic glass surface alloy fabricated on a TiNi SMA substrate by additive thin-film electron-beam
method // Surface and Coatings Technology. 2020. V.404. 126455. https://doi.org/10.1016/j.surfcoat.2020.126455
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AuIeKTpUYecKasa U30JIALUA U NPOOOIi B BAKyyme
Hayunbtit pyxogodumens epynnwt: K.gh.-m.H. E.B. Hehédues
Bakyywm, kak n30J4TOD, UCIOJIB3YETCS TaM, I7le eMY, B IPUHITUIIE,
He MOTYT COCTaBJIATh KOHKYDPEHIIMIO IpPyrHe HEIPOBOAAIINE
CpeZIbl: B 9JIEKTPOHHBIX U HOHHBIX MUKpocKomnax, CBY npubopax,
YCKOPUTEJIAX U CelapaTopax 3apsKeHHBIX YACTHUI], SIIEKTPOPeaK-
THUBHBIX KOCMHYECKHX JIBUTATENAX U Jp. Kazasock Obl, BakyyM-
Hble MEXKDJIEKTPOJHbIE INPOMEXKYTKH JJOJIKHBI HaJeXHO
V/Iep>KUBATh JIIOOBIE 3JIEKTPUYECKHe I0JIsA, 110 KpalHed Mepe,
BILIOTb [I0 HaNps>KeHHOCTel ~3 I'B/M, Ipu KOTOPBIX NOABIIAETCS
BO3MOJKHOCTb TYHHEJIBHOTO IIePeX0/ia JIEKTPOHOB U3 KaTo/a B
BakyyM. OJTHAKO peasibHAsI HJIEKTPUYUECKAs IPOTHOCTh MPAKTH-
YeCKM 3HAYMMBIX MUJUTUMETPOBBIX U CAHTHMETPOBBIX BAKYyM-
HBIX IPOMEXKYTKOB Ha /Ba IOPSAKA HUKE TEOPETHUECKOTro
Tpesiesna, YTO SIBJISETCs IMPUIMHON 3HAYNTEIbHBIX Pa3MePOB U,
COOTBETCTBEHHO, JIOPOTOBU3HBI BBICOKOBOJIBTHBIX YCTPOMCTB, a
TaKIKe NPENATCTBUEM B JOCTUKEHHUH IIPE/IEIbHBIX BO3MOKHOC-
TeHl yCKOPHTEJbHOHU TexXHWKH. MccnenoBanue (usHIecKux
SIBJICHUH, IPUBOZSAIINX K BOSHUKHOBEHHIO IPOOOsT BAaKyyMHBIX
IIPOME3KYTKOB, ABJIAETCA OZHOH U3 HauboJsIee aKTyaaIbHBIX 3a/1a4

COBPEMEHHOU (pUBUKH.

Moaudukanusa NOBEPXHOCTH METAIIMYECKUX
MaTepHaJIOB C IOMOIIBI0 HU3KO9HEPreTHYECKOTO
CUJIBHOTOYHOTO 3JIEKTPOHHOTO IIy4YKa
Hayunbwlil pykogodumens epynnwl: K.gh.-m.H. A.B. Mapkoe
HampaByieHrne OCHOBBIBaeTCsI HAa MPUMEHEHHH YHUKAJIbHOTO
HCTOYHUKA MMITYJIbCHBIX HUBKOOHEPIeTHUECKUX CHJIBHOTOUHBIX
9J1eKTPOHHBIX IyukoB (HCIII) (m101mazp NOnepevHoro ceueHust
Iy4Ka 710 100 ¢M”) /ISl IOBEPXHOCTHOM 00pabOTKH MEeTaLIIHYeC-
KHUX MaTEPHAJIOB C IIeJIBI0 YJIYUIIEHU UX BJIeKTPODUZNUECKUX,
3JIEKTPOXVMHUYECKUX KM HHBIX XapaKTEPUCTUK. KoMIUIeKcHas
006paboTKa, 00beAUHAIONAs HAHECEHUE TIOKPBITHI U 00paboTKy
3JIEKTPOHHBIM IIyYKOM, /Ja€T BO3MOXKHOCTh U3MEHSATH DJIEMEHT-
HBIA COCTaB IOBEPXHOCTH U (OPMUPOBATH IIOBEPXHOCTHBIE

CILJIAaBBI KOHTPOJIMPYEMOTO COCTaBA.

HcciepoBaHue NponeccoB CHJIBHOTOYHOTO BAKyyMHOIO
JYTOBOTO Pa3psAa B BAKYyMHBIX C€T€BBIX BBIKJIIOYATE IAX
Hayunbwtit pyxogodumens epynnvl: K.gh.-m.H. C.A. [Tonos
BaxkyyMHBIH BBIKJIIOYATETh CIOCOOEH BBIIEPIKUBATH BBICOKOE
HalpspKeHHue, obJsiafjasg IPU STOM CPAaBHUTEJIBHO MaJIbIMU
rabaputamy, JUINTEJIbHOE BpeMs IPOIYCKATh OOJIbIINE TOKU U
OBICTPO BOCCTAHABJIMBATH JJIEKTPUYECKYIO IPOYHOCTH IIPOMe-
JKyTKa TI0CJIe TallleHust IyTu. 3a/jaua u3ydeHus TalleHus Jyri 1
IIPOIIECCOB, NPOUCXOANIUX IIOC/IE IEePexoia TOKA Yepe3 HOJIb,
COXPaHMJIA CBOIO aKTyaJIbHOCTB JI0 CETO/IHAIIHEro /IHA. Pemenue
JIAaHHOH TpOGJIEMBI ITOMOJKET JIydllle HOHATH IIPOUCXOMAIINE
IpoIlecchl B BaKyyMHOM ayroracutesnbHoi kamepe (B/IK),
ONTHMUBUPOBATH PEXKUMBI PAOGOTHI U, BO3MOKHO, YCOBEPIIEHCT-

BOBaThb KOHCTPyKIuio BJIK.

KOHTPOJIb CIVIONIHOCTH AMJIEKTPUIECKOTO IIOKPBITUA
Ha dJIEMEHTaxX PaJu03JIeKTPOHHOH anIaparypbl
KOCMUYECKHX alnapaToB

Hayunwtil pyxosodumens epynnwt: K.gb.-m.H. C.A. ITonos

B mHacrosiimee BpeMs 06OpTOBOe HAaIpsiKEHHE KOCMHUYECKOTO
amrmapara JocTuraer 100 B, uto B TpU pasa Bbllle opora ayrooopa-
30BaHUA. YBeJWUYeHHe HAIpPsDKeHWs OOPTOBOH CEeTH Pe3KO
[IOBBIIIAET PHUCK B3aKUTaHUA BaKyyMHOH ayru. OcoGeHHOCTb
po06JIeMbl Iyroo0pa3oBaHus B PAMOIEKTPOHHOU alaparype
kocMugeckoro ammapara (POA KA) cocTouT B TOM, YTO UHUITUHPO-
BaHME IEPBUYHOU Ayru OOYCIOBJIEHO (PAKTOpPAMH KOCMHUYECKOTO
pocTpaHceTBa. JIpyroit 0cOOEHHOCThIO MHUIIMUPOBAHUs AyTu B KA
SIBJISIETCSI OTHOCHUTEIPHO HHU3KUU YPOBEHb BaKyyMa B HAaYaJIbHOH
crauy 9KCIUTyaTanuyu KA, 49TO HPUBOIUT K HEOOXOIUMOCTU
pacCMOTpeHUs] MHUIMHAPOBAHMS BTOPUYHOH Iy He TOJIBKO B
YCJIOBUSAX BBICOKOTO BAaKyyMa, HO U B Ta3e HU3KOTO JIABJIEHUS.

JlaHHOe HalpaBJIeHHe
HCcCleJOBAHUU Ha-
IIPaBJIEHO HA IIOWUCK U
ycTpaHeHue /1eeKTOB
CIJIOIIHOCTH  TU3JIEK-
TPUYECKOTO MOKPHITUS
B POA KA, uto B utore
IIO3BOJIUT IIOBBICUTH
acddexTrBHOCTH pabo-
TBI U CPOK CITy?KObI KA.

Bo3moXHble nccnefoBaTenbCkie TemMbl AnA (TYI€HTOB

BakyyMHO-ZYroBO# pa3psaa NpUMeHUTETHbHO
K IVIA3MEHHBIM MUKPOJABUTATEIAM
CBEPXMAJIBIX KOCMHYECKUX alIapaToB
Hayumwtil pyxogodumendw: c.H.c., K.gh.-m.H. C.A. I[Tonos
3a/iaun: UCC/IeI0BAHNSA Pa3PAAHBIX IADAMETPOB U XapaKTepuc-
THUK C€O3/l1aBaeMOH IIa3Mbl, Macc-3apsAf0Basg CIIEKTPOCKOIIUSA
rapaMeTpoB reHePUPYEeMOH ITa3MBbI.

CHUIbHOTOYHBII BAKYyMHO-AYTOBOU Pa3ps MPUMEHU-
TeJIbHO K BAKYYyMHOM KOMMYTHPYIOUIEH anmaparype
Hayumwtit pyxogodumends: c.H.c., K.gh.-m.H. C.A. I[Tonos
3azaun: 9KCIEepUMEeHTAJbHblEe HCCIEJOBAHUA IIPOIECCOB
CHUJIBHOTOYHOHM BaKyyMHOW [yrd, 30HAOBAas JAHArHOCTHKA
IapaMeTpoB IIJIa3Mbl, CIHEKTPOCKOIMYECKas W ONTHYeCKas
JIMarHocTHKa. VccieloBaHye BIIUSHUS BHEIIHETO MarHUTHOTO

T10J1s1 Ha YCJIOBUSI KOHTPArHPOBAHUSA pa3ps/ia.
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JIABOPATOPWA MNASMEHHbIX NICTOYHNKOB

oks@opee.hcei.tsc.ru

JlaGopaTopus IUTA3MEHHBIX HCTOYHU-
KOB OCHOBaHa B 2001 roziy. B Hacrosiee
BpeM: B cocTaBe JIabOpaTOPUU 10 HAy4-
HBIX COTPYZJTHUKOB, U3 KOTOPBIX 3 IOKTO-
pa HayK, 6 KaHIU/JATOB HAyK U 1 acIu-
panr. JlabopaTtopust paboTaer B paMKax
001ero Hay4yHOTO HAaIpaBJIeHUs U
€/IUHOTO HAay4YHOIo KOJJIEKTHBA C
J1abopaTopHell IJIa3MEeHHOU 3JIeKPOHU-
ku kadenpsl ¢usuku Tomckoro rocy-
JIapCTBEHHOTO YHUBEPCHUTETA CHUCTEM
yIpaBJIeHUs U PaAUOIEKTPOHUKHU
(TYCYP). 3aenyromuit JIIIU, 3aBexy-
omui xadenpoit dusuxku TYCYP,
JIOKTOP TeXHHYeCKUX HaykK, rpodeccop
Edum Muxaiinosud Oxc.

OKC
Edum Muxaitiosud,
J.T.H., 3aB. JI[IN

3HaunMmble nybnuKaumun

15

16

Ton velocities in vacuum arc plasmas /GY Yushkov, A Anders, EM Oks,
IG Brown // Journal of Applied Physics 88 (10), 5618-5622, (2000) -
273 cChUIKM Ha cTaThio B Google Scholar

Ton charge state distributions in high current vacuum arc plasmas in a
magnetic field EM Oks, A Anders, IG Brown, MR Dickinson, RA MacGill
// IEEE Transactions on Plasma Science 24 (3), 1174-1183 (1996) - 208
CChUIOK Ha cTaThIo B Google Scholar

Efim Oks. Plasma cathode electron
sources: physics, technology,
applications John Wiley & Sons
(2006) — 165 cCCcBHJIOK Ha
moHorpaduio B Google Scholar

VA Burdovitsin, EM Oks. Fore-
vacuum plasma-cathode electron Physics, Tech
sources // Laser and particle beams
26 (4), 619-635 (2008)- 136 cCHUIOK
Ha cTaTblo B Google Scholar

Efim Oks

Plasma Cathode
Electron Sources

FWILEY-VCH
B

nology. Applications

Simple and inexpensive time-of-
flight charge-to-mass analyzer for
ion beam source characterization
/VI Gushenets, AG Nikolaev, EM
Oks, LG Vintizenko, GY Yushkov, IG
Brown// Review of scientific
instruments 77 (6), 063301 (2006)
— 107 CCBUIOK Ha cTaThio B Google
Scholar

UHCTUTYT CUNBHOTOYHO INEKTPOHMKIA CO PAH

HaﬂpaBIIEHI/Iﬂ HaleHOI\/'IﬂEﬂTGJ'IbHOCTM

Macc-3apsAzioBas JMAarHOCTHKA HOHHOTO COCTaBa IIJIA3MbI
Pa3JIMYHBIX Pa3PsATHBIX CUCTEM;

SMUCCHOHHBIE METO/bI SKCIIEPUMEHTAJIBHBIX UCCIIEI0BAHUN
¢usuyecKux INpoIeccoB B BAaKYyMHOH JAyre M Ta30BBIX
paspsAfax HU3KOTO JaBJIeHUs;

CHCTeMBI TVIEIOIIETO Pa3psAAa C MHKEKINeH JJIeKTPOHOB;
reHepanys MHOT03aPA/IHBIX HOHOB METAJLJIOB;

reHepanys XOJIOZHO IUIAa3MEHHBIX IIOTOKOB B paspsze
aTrMocdepHOro AaBIeHUS;

SMHUCCHA 3apsSKEHHBIX YaCTHUI[ U3 HHU3KOTeMIepaTypHOU
IIJIa3MBI;

reHepaTophl IIJIa3Mbl M HCTOYHUKH IIYYKOB HOHOB TIa30B,
MeTaJIIOB ¥ HEITPOBOAAIINX TBEP/IOTEIbHBIX BEL[ECTB;
IJIa3MO-ONTHYECKHE CHCTEMBI AT (GOPMHUPOBAHUA
HMHTEHCUBHBIX IMITyJIbCHBIX JIEKTPOHHBIX ITyIKOB;
¢opBaKkyyMHbI€e IUIa3MeHHbIE HCTOYHUKH 3JIEKTPOHOB;
IyYKOBO-IUTa3MeHHasA MOAU(UKAIUA MAaTEPUAIOB U CUHTE3
MHOTO(YHKIIMOHAJIBHBIX IU3JIEKTPHUYECKUX OKPBITUH.
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OcHoBHble Hay4Hble JOCTUXKEHNA

B o6acTu pUBUKHU U TEXHUKU BAKYyMHBIX lyTOBBIX Pa3PsI/I0B:

¥ HCCIIeZOBAHBI IIPOIIECCHI U NTPEZJI0KEeHbI METObI U ITOAXO0/IbI,
obecneynBamIIye TeHEPAIUI0O MHOTO3apsAAHBIX HOHOB
TsKeJIBIX METAJJIOB B IIJIa3Me BaKyyMHOTO lyTOBOT'O pa3psja.
Ha ocHOBaHMM 3THX HCCIIEZIOBAHUH JIOCTUTHYTHI 3apsA/I0BbIE
COCTOSTHHSI MOHOB BUCMYTa 20+;

¥ Ha OCHOBE HCIOJb30BAaHUA SMHUCCHOHHBIX METOOB
JAUAaTHOCTUKHU IIJIa3Mbl YKCIEPHUMEHTAJbHO IIOKa3aHO
PaBEHCTBO HAIPaBJIEHHBIX CKOPOCTeH HOHOB METaJJIOB
Pa3/IMYHBIX 3aPAA0BBIX COCTOSIHUH;

¥ peaJM30BaHbl YCJIOBHsI, OOECIIEUMBAIOIINE TIEHEPAIMIO B
JIyTOBOM I1J1a3Me NOHOB IEUTEPH .

B o6acTu GUBUKHY U TEXHUKH TIEIOLIEr0 pa3psa:

¥ [peJIOXKeH U PeaIn30BaH IPUHIIHIT HHKEKI[UH 3JIEKTPOHOB,
obecrieunBaIONIN CHIXKEHHUE HATIPsXKeHHe TOPEeHNs paspsizia
u (wnm) pacuipeHue pabodero auanaszoHa JIaBJIEHUU B
06J1aCTh HU3KUX /IaBJIEHHI;

® B paspAAHON CcHCTeMe MJaHAPHOTO MarHeTpoHa
OCyLIeCTBJIeHA TeHepalus IJIa3Mbl C JOMHUHHUPYIOU[UM
co/lepKaHMEM HOHOB 0opa, peaju30BaH PEXRUM
CcaMOpaCIbIEHUS] C HHXKEKIHEeH 3JIEKTPOHOB, CO3/aH
6e3ra3oBblii (BaKyyMHBI) MaTHETPOH;

¥ u3y4yeHbl 3MHUCCHOHHBIE CBOMCTBA IIa3Mbl B obJactu
NOBBINIEHHBIX JAaBJEHHUM U CO3JaH HOBBIHA KJjacc
(hopBaKyyMHBIX IJIA3MEHHBIX HCTOYHUKOB 3JIEKTPOHOB,
o0ecrneynBamIIUX BO3MOYXHOCTh HEIOCPEJACTBEHHOM
3JIEKTPOHHO-JIy4eBOM MOAUPUKAIUY TUITEKTPUIECKUX
MaTepuasoB.

Bo3moxHble nccnegoBatenbckue Tembl Ans (TyOEHTOB

I'eHepanusa MHOTro3apAaAHbIX HOHOB THAKeJIbIX METALJIOB
B IIa3Me BAKyyMHOTIO yrOBOTO paspAaa.

Hayumwtil pyxogodumend: 2.H.c.,0.m.H I'.FO. Owkos.
IKcIepuMeHTAIbHbBIE UCCIIE0BAHNA IIPOIIECCOB MHOTOKPATHOM
WOHU3AIMU B JIyTOBOHM IUIa3Me, M3MEPEHUs SHEPreTHYeCKHUX
XapaKTEePUCTUK 3apsKeHHBIX YacTHI[ B IIa3Me. Bpewms-
NpOJIeTHAS CHEKTPOMETPUS Macc-3apA0BOTO COCTaBa IVIOTHOH
na3Mbl. VIOHHas MMIUIAHTAIUA MaTEPUAJIOB.

PaspsaaHaa cucreMa IJIAHADHOTO MAarHeTpoHa ¢
HHKEKIHUel 3JIEKTPOHOB.

Hayumwtil pyxogodumens: c.H.c., k.m.H. M.B. I[[landpuxos.
IKCIepUMeHTaIbHbIE UCCIIeIOBAHUS PA3PAJHBIX IIaDAMETPOB U
XapaKTePUCTHK, 30H/A0BasA AUArHOCTHUKA I1apaMeTPOB ILIa3MBI,
Macc-3apA70Basg CHEKTPOCKONHA ITapaMeTpPOB IUIa3Mbl, CHHTE3
TIOKPBITUH U HICCIIE/IOBAHIE UX IIaPAMETPOB U XapAKTEPUCTHK.

I'eHepanuda XOJIOAHO IVIA3MEHHBIX NIOTOKOB B paspsaae
aTMocdepHOro faBJIeHuA.

Hayunwtil pyxogodumend: c.H.c., k.m.H. K.IT. CagxuH.
OKcIepUMeHTaJbHble HCCJIE0BAaHUA IIPOIECCOB T'eHepaluu
IJIa3Mbl MMITYJIbCHO-IIEPUOJIUTYECKOr0 CIab0TOYHOTO paspsaaa
arMocdepHOro JjaBaeHus. JluarnocTuka napaMeTpoB paspsaja u
wia3Mel. VloHHO-IIa3MeHHas MoaudbUKanus HU3KOTeMIepa-
TYPHBIX IIOJIIMEPOB.

JlabopaTopusi 3aMHTEPECOBAHA B MIPUBJIEUEHHUH CTY/I€H-
TOB K HAYYHO-UCCJIEZOBATEIbCKOH /IEeATEJBHOCTH, B
CIIEIMAIN3AIUH TTOJTOTOBKHU 10 TEMAaTHKe J1ab0paToOpuu
U JlaJbHenIIero o0ydeHus B aCIUPAHTYPe ¢ MePCHeKTH-
BOH IIOCTOSTHHOTO TPY/IOyCTPOHCTBA B Jlaboparopuu. Bee
CTYZIEHTBI, IIDUIIEALINE B Ja00paTOPHIO, OyAyT IPHHU-
MaTh ydacTHe B BBIINOJHEHHUM peaJlbHBIX HAyYHBIX
IIPOEKTOB JIAOOPATOPHUH C OTLIATOM TPY/Ia.
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JNNABOPATOPUA NITA3MEHHOW SMUCCUOHHON SMEK

Jlaboparopusi IUIa3MEHHOU 3MHUCCUOH-
HOH D5JIEKTPOHHMKH BOIIJIA B OTHAEN C
AHAJIOTUYHBIM Ha3BaHUEM, KOTOPBIH OBLI
OpraHU30BaH I10J] PYKOBOZCTBOM ITpodec-
copa I0.E. KpeiiHzenss mpu OTKPBITUU
11C3 CO PAH B 1977 roay. 3aBeayomum
JITI9D cran mpodeccop II.M. Illanus,

- KOTOPBIM BO3IVIABJIAUI ee J0 Masg 2001
’)\ rojia, ¢ 2001 1o 2018 roz JIIII ycnentno
pykoBozau I.T.H., npodeccop H.H. Ko-
BaJIb. B HacTOsAIIIEE BpeMs B J1a00OPATOPUH
mos pykoBozctBoM K.T.H. }0.X. Axma-
JeeBa paboTaAIOT 22 COTPYAHHKA, B TOM
4yucsle 2 JOKTOpa HayK, 5 KaHIUIATOB

AXMAJIEEB
IOpuii Xansadosuy,
K.T.H., 3aB. JITI9D

ahmadeev@opee.hcei.tsc.ru Hayk, 3 acupaHTa.

OCHOBHBIM Hay4YHBIM HAIpaBJIeHHEM SABJIAETCA ILIa3MeHHAsd
9MHCCHOHHAA 3JIEKTPOHMKA. B cdepy HaydyHBIX HHTEpecoB
HO/Ipa3/ieIeHUs BXOAAT UCCIIe/[OBAaHHE CTPYKTYPBI U HMHCCHOH-
HBIX CBOHCTB Ta30BBIX Da3pAZ0B M CO3JJaHUME HAa HX OCHOBE
9GO }eKTUBHBIX HCTOYHUKOB IUIa3Mbl M 3apsKEHHBIX YaCTHIL,
paspaboTka 000pYZOBaHUSI M TEXHOJIOTHH [0 B3aUMOJEHCTBHIO
IUIOTHBIX 3JIEKTPOHHBIX U IUIA3MEHHBIX IIOTOKOB ¢ HabopoM
VHHUKQJIBHBIX I1apaMeTPOB C IIOBEPXHOCTBIO MAaTepHUajoB U
U3/IeJIUH ¢ I1eJIbI0 HallpaBJIeHHOH MoiudUKaAIY €€ CTPYKTYPBI U
(YHKIMOHATBHBIX CBOHCTB (BaKyyMHO-/yrOBOe IIJIa3MeHHO-
ACCHCTHPOBAHHOE OCaK[eHUe IOKDHITHH, a30THPOBaHHE,
UMIIyJIbCHOE 3JIEKTPOHHO-IIydKOBOe Bozjelcrsue). Hapaay c
9THM Pa3BHBAIOTCA MOAXO/BI H 000Py/I0BAHHE /I BO3/EHCTBHA
Ha CeJIbCKOXO3AHCTBEHHbIE IPOAYKTHI, MATEPUAIbl U HU3/EJIUA
MeJUIIMHCKOTO Ha3HAYEeHHUs, COCJMHEHMs SATOBUTBHIX BeIecTB
IMIMPOKUMH IIyYKaMH 3JIeKTPOHOB, BBEIBEZIEHHBIMH B aTMOChepy
JUIA yIydIleHus KadecTBa IOCeBHOTO MaTepHasa 6e3 HCI0JIb30-
BaHUA NECTUIU/IOB, JIA CTEPUIH3AINH MeAUIUHCKUX U3/IeJIUH,
BYJIKAHU3AI[UHU HATyPaJIbHBIX Kay4IyKOB, 9KOJIOTUIHOH yTHUIH3a-
IIIH 0c000 ONTACHBIX TOGOYHBIX IPO/YKTOB IIPOU3BOJICTBA.

KoJsutekTuB 1ab0paTopuy BeIeT UCCIIEe0BAHUS, HAlIPABJIEHHbIE
Ha CO3/IaHHe U COBEPIIEHCTBOBAHNE YHUKAIBHBIX TEXHOJIOTHYEC-
KHMX HCTOYHHKOB Ia30BOH IUIA3MBbI, 9PO3HOHHON METAJLITHYECKON
IIJIa3MBbl, HICTOYHUKOB 3JIEKTPOHOB C IIJIA3MEHHBIMH KaTOJ[aMU,
IIPEBOCXOJANIUX II0 COBOKYIHOCTH IIapaMeTPOB MHUPOBBIE
AQHAJIOTHU.

18 NHCTUTYT CUAIHOTOYHOW SNIEKTPOHIKI CO PAH

JITI9D umeeT Hay4yHBbIe CBA3U C KoJuleKTuBaMu u3 fAnonuu, Ku-
tad, 'epmanuu, bonrapun, Kanansl, benapycn, Iloasmu u gpy-
TUX CTPAH KaK JJaJIbHEr0, TaK 1 OJIMIKHET0 3apyOeKbsi.

JIJ1s1 yCIIeITHOTO BBITIOJIHEHUS paboT uMeetcs 6oJiee 10 paboTao-
LUX HKCIEPUMEHTATIbHBIX CTEH/IOB, CPEIU KOTOPHIX KOMILJIEKC
asekTpodusnuecknx ycraHoBok «YHUKYYM», Bxojsimuii B
nepevyeHb YHUKAJbHBIX HAayYHBIX YCTAHOBOK HAy4HO-
TeXHOJIOTHYeCcKOH uHpPacTpykTypsl P®, coBpeMeHHOe
JIMarHOCTHYECKoe 00OpyZoBaHHE M HUHCTPYMEHTHI. biarogaps
9TOMY HMeeTcs IIUPOKUH CIEeKTP BO3MOKHOCTEH /I peaynsa-
[IMY CBOMX HAYYHBIX WJI€H U HABBIKOB JIJISl PEIIIeHUs I0CTABIIEH-
HBIX 33/1a4.

CTyZeHTbl NPUHUMAIOT yJacTHe B IIOATOTOBKE H IIPOBEEHUU
3KCIIEPUMEHTOB U UCIIBITAHUH, IPOBOZSAT U3MepeHusi, 00pabOTKy U
aHAJIU3 TI0JIyYEHHBIX PE3YJIbTATOB.

JI711 yCHENIHOTO TIPOXOXK/IEHUSI TPAKTUKU U JUIJIOMUPOBAHUS
CTYZIEHTBI, IIPEK/IE BCETO, IOJIKHBI OBITh JIMUHO 3aUHTEPECOBAHBI B
9TOM ycriexe. YIuiyOIeHHbIe 3HAHUSI KOMITBIOTEPHBIX IIPOTPaMM, B
ToM uwmeisie crerpanusuposaHubix (Word, Excel, PowerPoint,
AutoCAD, MathCAD, Origin u T.21.), IPUBETCTBYIOTCSL.

Heo6X0IMO OCBOUTH IIPABIJIA [0 OXPaHe TPyZa IPU KCILIyaTa-
IUM 9JIEKTPOYCTAaHOBOK, OBJIAZIETh HABBIKAMM SKCIUTyaTallud U
peryIaMeHTHOro OOCITy’KUBAHUSA HKCIIEPUMEHTAIBHOTO U QaHAIUTH-
4ecKoro o6O0py/oBaHUs, HEOOXOAMMOTO JiJisl BBIIOJIHEHUS
TIOCTaBJIEHHBIX 33/1a4.
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 IABOPATOPYA ITA3MEHHOT SMUCCHOHHOM

DIEKTPOHMKIA
'

[peanaraemble TemMbl CCIe[0BAHWIA

1. «M3yyeHHUe SMUCCHOHHBIX CBOMCTB IVIA3MEeHHBIX
o0pa30BaHUIl B 3JIEKTPOAHBIX CHCTEMAX CETOUHBIX
IIAa3MEHHBIX KATOJA0B»

Hayumwtit pyxogodumenyw: 2.H.c., 0.m.H. H.H. Kogaav

2. «HcciaegoBaHue CTPYKTypPHO-(Ga30BbIX COCTOTHUNA
IIOBEPXHOCTEI MaTEePUAJIOB IIPU DJIEKTPOHHO-
MOHHO-IJIA3MEHHOH MOAM(MPUKALIAH»

Hayumwtil pykogodumens: 2.H.c., 0.¢p.-m.H. FO.D. Heanos

«CoBpeMeHHbIe HOHHO-IIJIA3MEeHHbIe YCTPOMCTBA U
X IPUMEHEeHHeE I MOAN(MPUKAIIUN CBOICTB
IOBEPXHOCTH NEPCIEKTHBHBIX MAaTEPUAIOB U
U3TETUI»

Hayunbwlil pyxosodumens: 3asedyrowuil I3,

8.H.C., k.m.H. FO.X. Axmadees

G

«Co3zaHue U MCCIeJOBAHHUE YCKOPHUTEJIA 3JIeKTPO-
HOB Ha OCHOBE IVIA3MEHHOT0 3MUTTEPA C BBIBOJAOM
ny4yka B armocdepy»

Hayumwtil pykogodumenw: c.H.c., k.m.H. M.C. Bopobvéa

a

5. «MccexoBaHue reHepanuu I1a3Mbl B paspagax
HHU3KOIO JaBJIEHUS /ISl HOHHO-IIA3MEHHOTIO
YIPOYHEHUS IOBEPXHOCTH MATEPHUAIOB U M3/{EJIUI»
HayuHnbwlil pyxkosoodumensv: c.H.c., k.m.H. 1.B. Jlonamu

o

«Co3maHue U NCCIEe0BAHHE MHOIOCIOMHbBIX
YIPOYHSIOUMX CTPYKTYP Ha HOBEPXHOCTH MaTepua-
JIOB 9JIEKTPOHHO-HMOHHO-IVIA3MEHHBIMHA ME€TOAAMM»
Hayumwlit pyxogodumenv: c.H.c., k.m.H. O.B. Kpvicuna

3Hauumble mybnmkaumm

Corpyauuku JIIIDD coBMECTHO C WHUIMATUBHBIMU
CTyZleHTaMH IIyOJIUKYIOT CTaThbU B BBICOKOPEUTHHIOBBIX
Hay4HBIX >KypHajyax. IIpu akTHUBHOM y4acTHUU CTY/I€HTBI
BKJIIOYAIOTCA B KOJIJIEKTUBBI, BHIIIOJIHAIOIINE TPAHTHI, U
UMEIOT BO3MOXKHOCTb IIPE/ICTABJIATH pe3yJIbTaThl Ha
Bcepoccuiickux u MexxryHapogHbIX KOHGepeHnuaX. EcTh
BO3MOXKHOCTb IIPOXOKJIEHUs CTaKHUPOBOK. Mosozomy
COTPYZHHUKY OKasbIBaeTCsl Hay4YHas, TeXHUUYecKasd U
MeTo/AuYecKas NOAJeprKKa IpU Iojade 3adgBOK Ha
IepCOHAIbHBIE CTUIIEHIUU, IPEMUHU U TPAHTHI.

BakayaBpbl, MarucTpaHTbl M ACIHUPAHTHl HA IIOJHBIX
IIpaBax y4yacTBYIOT KaK B HAy4HOH, Tak U KyJbTYpHOU
sku3HU JIT1DI, o IpaBy CIUTASICH €IUHBIM KOJIJIEKTUBOM,
U TOJIB3YsCh B3aHMHOH IOJJIEPKKOH BO BCEX JejIax U
HAaYMHAHUAX.

1. V.N. Devyatkov, Yu. F. Ivanov, O.V. Krysina, N.N. Koval, E.A. Petrikova, V.V. Shugurov. Equipment and processes of vacuum electron-ion plasma

surface engineering. // Vacuum. — 2017. — V. 143. — P. 464-472.

2. 0.V. Krysina, Yu.F. Ivanov, N.N. Koval, N.A. Prokopenko, V.V. Shugurov, E.A. Petrikova, O.S. Tolkachev. Composition, structure and properties of Mo-
N coatings formed by the method of vacuum-arc plasma-assisted deposition. // Surface and Coatings Technology. — 2021 — V. 416. — P. 127153 (1-10).

3. Ignatov D.Y., Lopatin I.V., Denisov V.V., Koval N.N., Ahmadeev Y.H. Generation of plasma in non-self-sustained glow discharge with hollow cathode
for nitriding inner surfaces of elongated and complex shaped cavities // IEEE Transactions on Plasma Science, 2020, 48(6), pp. 2050-2059.

4. Vorobyov, M.S., Koval, T.V., Koval, N.N., Hung, N.B. Generation, transport, and efficient extraction of a large cross-section electron beam into an air in
an accelerator with a mesh plasma cathode // Laser and Particle Beams, 2018, 36(1), pp. 22-28.
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JNNABOPATOPUA NMPUKMALHON SNEKTPOHUKN

OCHOBHOe HaIpaBJIeHHWEe HAYYHOU
JlesITeJIbHOCTHU J1ab0paToOpuu IIPUKIIAI0N
9JIEKTPOHUKH, 3aJI0’KEHHOE ee OCHOBaTe-
aem axagemuxom C.II. ByraeBnIM,
¢usnyeckre wuCCIEIOBAHUSA IPOIECCOB
HOHHO-IJa3MEeHHOTO OCaX/JAeHHUs
IJeHOK PAa3JINYHBIX BeIecTB. B
nabopaTopuu 6oJblIIOE BHUMAaHUE
yAesasieTcss MPUKIAJAHBIM HCCIe/I0Ba-
HusaM. Hampumep, O6butn paspaboTaHb
TEXHOJIOTHYECKUE YCTAHOBKU CepHUU

QOHOBI’EB "BHYK" y151 HaHeceHs TeruiocOeperaro-
Anppeii AnlekcaHAPOBUY, &
K.T.H., 3aB. JIIID IIUX IIOKPBITUM HAa apXUTEKTypHbIE

crexia. B Hacrosiiee BpeMs B COCTaB
1a60paTOPUHN BXOAHUT 16 YeIOBEK,
BKJIIOYAsI 8 KAaH/IU/IATOB HAYK.

andrewsol@mail.ru

Ilepeim 3aBeayomum JIIID (0 2002 r.) GBI aKageMHUK
Cepreii IlerpoBuu Byraes, KOTOpBI /10JirO€ BpeMsi ObLI
JIUPEKTOPOM MHCTUTYTA. B mepuon ¢ 2002 o 2013 rr. 1abopa-
TOPUIO BO3ryIaBasAa A.T.H. Huxomnair Cemenosud Codyros,
6oJipIlIOe BHUMAHUE YAeNSABIIMA KOMMEpIHAJIU3ANUN
paspaborok saboparopuu. M B 2004 rojay OBLIO CO3ZAHO
MaJsioe npexanpusaTtue «IIpukiaanHas 2JeKTPOHUKA», KOTOPOe
JI0 CHX IIOP aKTHBHO paboTaeT Ha phIHKE Pa3paboTKH HCTOYHU-
KOB MHUTAHWSA JUUIsI IJIA3MEHHBIX TEeXHOJIOrUi. B Hacrosiee
BpeMs sabopaTopuio BO3TrJaBJAseT K.T.H. AHApen
Anexcanzposuy CoyOBBEB.

3Haunmble nybnukawum

JlabopaTopusi 3aHUMAaeTCs pPa3pabOTKON TEXHOJIOTUUYECKUX
YCTPOHCTB /IJIsi HAHECEHUsI TOHKOIIJIEHOYHBIX IOKPBITUN (Mar-
HETPOHHBIX PACIIBLIUTEIBHBIX YCTPOICTB, UCTOYHHUKOB HOHOB 1
IJIa3Mbl), UCTOYHUKOB 3JIEKTPOIUTAHUSA JJI1 9TUX YCTPOUCTB,
BaKyyMHBIX TEXHOJIOTHYECKUX YCTAHOBOK [JIsi HaHECEHUs
TIOKPBITHH, a TAKXKe pa3pabOTKON OCHOB TEXHOJIOTHI HAaHECEHUsI
MOKPBITUH Pa3InYHOTO (YHKIMOHAJIBHOTO Ha3HAYEHUS
(onTHYeCKUX, M3HOCOCTOMKUX, KOPPOZUOHHOCTONKUX U T. I1.).

CoTpyHUKH JIAOOPATOPHH PETYJISPHO YIACTBYIOT B XO3/{0TOBO-
pax ¢ POCCUMCKMMH OpraHU3alusAMH, B paboTax MO TpaHTaM
Poccuiickoro ponza pyHamMenTanpHbIX UccaeoBaHuil (POOIT)
u Poccuiickoro Hayunoro ¢onzma (PH®), mosyyaroT rpaHTHI
ITpesuzenTa. CTyZeHTHl TaK:Ke UMEIOT BO3MOXKHOCTH Y4aCTBO-
BaTh B HAYYHOMH JIeSITEJIbHOCTH KOJIJIEKTHBA, KOTOPAsi BO3HATPAK-
iaercsi Kak (OUHAHCOBOW IOJ/IEPKKOM, TaK U COABTOPCTBOM B
HAYYHBIX ITyOJIUKAIUAX.

1. A.S. Grenadyorov, M.O. Zhulkov, A.A. Solovyeyv, et. al., Surface characterization and biological assessment of corrosion-resistant a-C:H:SiOx PACVD
coating for Ti-6Al-4V alloy, Materials Science & Engineering C, 123 (2021) 112002. https://doi.org/10.1016/j.msec.2021.112002

2. V.0. Oskirko, A.N. Zakharov, A.P. Pavlov, A.A. Solovyev, V.A. Semenov, S.V. Rabotkin. Hybrid HIPIMS+MFMS power supply for dual magnetron
sputtering systems // Vacuum, 2020, V. 181, 109670. https://doi.org/10.1016/j.vacuum.2020.109670

3. A.S. Grenadyorov, A.A. Solovyev, K.V. Oskomov, V.O. Oskirko, V.A. Semenov. Thermal stability of anti-reflective and protective a-C:H:SiOx coating for
infrared optics // Applied Surface Science, V. 510, 2020, 145433. https://doi.org/10.1016/j.apsusc.2020.145433

4. V.0. Oskirko, A.N. Zakharov, A.P. Pavlov, A.A. Solovyev, A.S. Grenadyorov, V.A. Semenov. Dual mode of deep oscillation magnetron sputtering //
Surface and Coatings Technology, V. 387, 2020, 125559. doi: 10.1016/j.surfcoat.2020.125559

5. A.A. Solovyev, K.A. Kuterbekov, S.A. Nurkenov, A.S. Nygymanova, A.V. Shipilova, E.A. Smolyanskiy, S.V. Rabotkin, I.V. Ionov, Anode-supported solid
oxide fuel cells with multilayer LSC/CGO/LSC cathode, Fuel cells, V. 21(4), 2021, 408-412. https://doi.org/10.1002/fuce.202000168
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Bo3moxHble uccneoBaTenbckue Tembl Ana CT YAEHTOB

TBepAOOKCHUIHBIE TOIIMBHBIE 3JIEMEHTHI
Hayunwtil pyxosodumenyv: K.m.H., 3ae8. JII13, g.n.c. A.A. Conoevés

3agauun:

ONTUMMBALUA INIPO-
neccoB ¢opmMupoBa-
HUS TOHKHX OKCH/IHBIX
CJIOEB TOIIJIMBHBIX 3JIe-
MEHTOB METOJO0M Mar-
HETPOHHOTO pAaCIIble-
HUS, HCCIeLOBaHUE
CTPYKTYDBI CJIOEB U Xa-
PAKTEPUCTUK TOIIJIUB-
HBIX 3JIEMEHTOB.

YenemHo obydaommuecss CTy/IeHTHI, BeJylue MCCIefoBa-
TeJIbCKYI0 DPaboTy MO/ PYKOBOZACTBOM KBAJIH(DHIMPOBAHHOTO
HACTaBHUKA, 10JIy9alOT BO3MOKHOCTD:

= mpuobpecTH XOpOIIWe 3HAHUS [0 HAyYHOI TeMaTHKe U

HaKOIIUTh MOJIE3HBIN OIBIT pa60TbI Ha BaKyyMHBIX YCTaHOB- erMHHﬁ-yTJICPOIlHBIe a-(C'H Si'O) IUIEHKH IS
HeP)H

Kax, MeIUIUHCKUX I TPUOOJOrHYECKUX IPUMEHEHU A
®  craThb yYaCTHMKAaMU HAay4YHBIX KOH(epeHIUH U1 coaBTOpaMu Hayunutil pyxosodumens: k.m.H., H.c. A.C. I penadépos
Hay4HbIX NyOiukanuii (B TOM dYHC/Ie AHIJIOA3BIYHBIX
W3JaHUI), Bamaun: [
" mosiyyaTh (UHAHCOBYIO IOAJEPKKY NPU BBIIOJTHEHHUH MOJy4YeHNe IJIEHOK
KOHKYDPCHBIX IIDOEKTOB, LI SMOXUMITHECKHM
METOZOM, HCCIIE0Ba-
¥ HMeTb XODOLIMH HAy4yHBIH 3ajes s IOCTYIUIEHHs B HHe BJIMAHMA TIapa-
aCIIMPAHTYPY. METPOB Iporecca Ha
XapaKTEPUCTUKH
IUIEHOK.

x4000 2um — [

Pa6ota CTYAE€HTOB 6y,ueT 3aKJII04YaTbCA B IIPOBEAECHUU
9KCIEPUMEHTOB Ha BAKYYMHBIX HAIIbIJIUTEJIbHBIX YCTAHOB-
Kax, uCCJI€eJOBaHUU o6pa3u013 HOKpBITI/Iﬁ.
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JTABOPATOPUA MYYKOBO-NTA3MEHHOW MHXEHEPUI NOBEPXHOCTIA

JEHVCOB
Bnapumup Bukroposuu,
K.T.H, 3aB. JITIITUIIT

denisov@opee.hcei.tsc.ru

B xon1e 2018 roma B IHCTUTYTE CUIIBHO-
TouHOU 3sexTpoHukun CO PAH O6buia
co3/laHa HOBas MOJIOZEXKHAs Jiabopa-
TOpPUA IYYKOBO-IIJIA3MEHHOH WHIKe-
HepUU IOBEPXHOCTU. PykoBoauTesb
J1ab0PATOPHH — KaHAUJAT TEXHUYECKUX
Hayk Biiagumup Bukroposuu JleHUCOB.

Temaruka JgabopaToOpuu CBsi3aHa C
pa3paboTkoil (PUBUKO-TEXHUUYECKUX
OCHOB CO3/IAHHS BJIEKTPOPA3PSHOTO U
IJIa3MEHHOTO OOOPYZOBAHUS U TEXHO-
JIOTUH ISl WH)KEHEPUU TIOBEPXHOCTU
MaTepPUasOB U U3JEIUN C LEIbI0 KpaT-
HOTO IOBBIIIEHUS UX (DUBUKO-MEXaHU-
YECKUX CBOWCTB M 3KCIUIyaTAlIMOHHBIX
XapaKTEPUCTHUK.

OcHOBHbIE HaInpaBJ€HUA:

- WCCJIEZIOBAHUS YCJIOBUM CTAOWILHOU T€HEpAINU CTAIllHOHAP-
HBIX ¥ UMITYJIbCHBIX IIyYKOBO-IUIa3MEeHHbBIX 00pa30BaHUH;

- HCCJIeZIOBAHHSA IIPOIECCOB I'eHEPALUU ra30-MeTaITNYecKOn
IJIa3Mbl U BIAUAHUA DPa3JMYHBIX (PAKTOPOB Ha CTeleHb
HEOIHOPOJHOCTU U TIapaMeTPhI CO3/1aBaeMOH IIa3MBbl;

- HCCJIeZ0BAHUA 3aKOHOMEPHOCTEN 1 Pe3yJIbTAaTOB LieJIeHaIPaB-
JIEHHOTO IIyYKOBO-IUIA3MEHHOTO BO3/IEHCTBUsI Ha IIOBEPX-
HOCTHh MaTepPUAJIOB, IPUBOAAILETO K (OPMHUPOBAHUIO CIIOEB C
HU3MEeHEHHBIM (Pa30BBIM COCTABOM U CTPYKTYPOH, € yJIydIIeH-
HBIMH (HUBUKO-MEXaHHUYECKUMH CBOMCTBAMH U JKCIUIyaTa-
IIMOHHBIMH XapaKTePUCTUKAMHU.

3Haunmble nybnMKaLMI

1. V.V. Denisov, Yu.H. Akhmadeev, N.N. Koval, S.S. Kovalsky, I.V. Lopatin, E.V. Ostroverkhov, N.N. Pedin, V.V. Yakovlev, and P.M. Schanin The source
of volume beam-plasma formations based on a high-current non-self-sustained glow discharge with a large hollow cathode // Phys. Plasmas 26,
123510 (2019); https://doi.org/10.1063/1.5126485

2. fxosnes B.B., lenucos B.B., Kosanp H.H., KoBanbckuii C.C., Octpoepxos E.B., Eropos A.O., CaBuyk M.B. I'enepanus m1a3msl ¢ HOBBIIIEHHON
CTEIEHBI0 HOHU3AIMH B IMILYJICHOM CHJIBHOTOYHOM TJIEIOIEM Pa3psi/ie HU3KOTO IaBJIeHHsI C IIOJIBIM KaTo/ioM // VI3B. By3oB. ®usuka. 2020. N2 10.
C. 109-116. (DOI: 10.17223/00213411/63/10/109).

3. Kosassckuii C.C., Jenucos B.B., Koans H.H., OctpoBepxos E.B. IIpoTs>keHHBIN IUIHH/IPHYECKIH IUIa3MEHHbIH SMHUTTEDP Ha OCHOBE J{yTOBOTO
paspsi/ia HU3KOTO /IaBJIEHIIs /ISl TeHePAIUH PaZIaIbHO PACXO/IALIETOCs JIEKTPOHHOTO Iy4yKa,// I3BecTrs BhICIINX yueOHbIX 3aBeieHuil. Pusuka.

2020. T. 63. N2 10 (754). C. 87-94. (DOI: 10.17223/00213411/63/10/87)
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IIpakTrueckas 3HAYMMOCTh YKa3aHHbBIX HAIIPABJIEHUH 3aKJII0Ua-
eTcsi B CO3/IaHUM MCTOYHUKOB CTAI[HOHAPHBIX U HUMILYJIbCHBIX
00€MHO-0ZJHOPO/THBIX Ta30BBIX WU Ta30-MeTAJJIHNIECKHUX
[UIa3MEHHBIX 00pas3oBaHuil B OOJbIIKX (>0,1 M°) BaKyyMHBIX
obbemax, a Takke pa3paboTKe aJIrOPUTMOB U TEXHOJIOTHUECKUX
pexuMoB (GOPMHUPOBAHUSA 33[aHHOU CTPYKTYpBI, (a3oBOro
cocraBa W (HUBUKO-MEXaHUUYECKUX CBOUCTB I[OBEPXHOCTH
MaTepuasioB M U3 MeTOAaMU IyYKOBO-IIA3MEHHOH
WH)KEHEPHUH [T0BepXHOCTU. B cocrase saboparopun paboraer 10
HAYYHBIX COTPYAHUKOB, BKJIIOUas 2 KAH/IU/ATOB HAYK.

B s1abopaTopuu CO3/JAI0TCsL 1 COBEPIIIEHCT-
BYIOTCSI 00pas3Ibl UCTOUHUKOB OOBEMHO-
OJTHOPO/IHBIX Ta30-MeTA/UIMYECKUX IIyd-
KOBO-IJIa3MEHHBIX 00pa3oBaHUU i
peayu3anuu MPOIECCOB YIPOUHEHMUS
[TOBEPXHOCTU MATEPUAJIOB W WBJEIUU U
CIeIUaTu3UPOBAHHOE JHATHOCTUYECKOE
obopynoBanue. B 2019 roay cosmana u
anpobupoBaHa aBTOMAaTU3UPOBAHHASA
CUCTeMa 30H/IOBBIX UBMEPEHUH IapaMeT-
POB ILIa3Mbl CTAIIIOHAPHBIX U HUMITYJIbC-
HBIX [IyYKOBO-IJIA3MEHHBIX 00pa30BaHMUIA.
B 2020 rozy cos/iaH reHepaTop 06BEMHBIX
IIyYKOBO-IJIa3MEHHBIX 00pa30-BaHUM,
IO3BOJIAIOIIUI B II0JIOM KaToje 00beMOM
OKOJIO 0,3 M’ B HEIPEPHIBHOM M HMIIy-
JBCHOM peXXHMaX TOpeHHs paspsja
CO3/1aBaTh TEXHOJIOTUYECKYIO TIa3My JIJIsI
OUMCTKH, AKTHBAI[UM U a30THPOBAHUS
[IOBEPXHOCTHU U3/I€JTUI U3 KOHCTPYKI[MOH-
HBIX U HHCTPYMEHTAJIbHBIX CTaJIed MacCcon

110 150 KT

CoTpyaHuKY J1ab0paTOpUU He Pa3 sIBJSUIHCH PYKOBOAUTENSIME U
yYaCTHHKAMHU I[IPOEKTOB TpaHTaM Poccuiickoro ¢doHa
dyunamentanpubix ucciaenopanuil (POO®U) u Poccuiickoro
Hay4yHoro ¢ponza (PHD).
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Bo3moxHble nccnegoBatenbckie TeMbl AnA (Ty€HTOB

I'eHepanusa 00GHEMHO-OJHOPOJHBIX Ia30-MeTaJJIH-
YeCKHUX MyYKOBO-IIJIA3MEHHBIX 00pa30oBaHUM.

Hayumwtil pyxogodumens: x.m.H. B.B. /[enucos.

3asaua: ompesiesieHHe 3aKOHOMEPHOCTeH BJIMAHUA YCJIOBUU
reHepanuu Tra30-MeTaJJHYeCKUX IyYKOBO-IIJIa3MeHHBIX
obpa3oBaHUi Ha cocTaB POPMUPYEMOU IITA3MBI.

Mo samox Tacomero paopaza Ao Tacomero paypasa

Basyysano-ayronci Baxyyuo-yrool
s, | - waapuren 2

3akoHOMepHOCTH (OPMHPOBAHHS MHOTOCJIOHHBIX NMOKPBLITHH Ha
OCHOBEe HMTPHJIOB M OKCHJIOB B TIa30-MeTANIHYECKHX ITyYKOBO-
NJIa3MeHHbIX 00Pa30BAHUAX.

Hayunuwiii pykosooumens: K.¢h.-m.n. FO.A. /lenucosa.

3amaun: ompenereHUe 3aKOHOMEPHOCTEH (OPMHPOBAHUSI CTPYKTYPHI,
(da3oBoro cocraBa H (QHU3UKO-MEXAHHYECKUX XaPaKTEPUCTUK
(DYHKI[MOHAJIBHBIX MHOTOCJIOIHBIX IOKPBITHH HAa OCHOBE HUTPUIOB U
OKCHJIOB, CHHTE3MPYEMBIX B IIOBEPXHOCTHBIX CIIOSX MaTepHaloB,
HOMEIIEHHBIX B Ta30-METAIMYECKHE MyYKOBO-IIa3MEHHBIC
o0pa3oBaHusl.

3akoHoMepHOCTH (GOPMHPOBAHHS CJI0EB HAa IOBEPXHOCTH
MaTepuaJoB NPH KOMOMHHPOBAHHOW 3JEKTPOHHO-HOHHO-
IJ1Ia3MeHHOoii 00padoTke.

Hayunuwiii pykosooumens: A./]. Tepecos.

3ajauu: ompejaesNeHre 3aKOHOMEPHOCTEH HW3MEHEHHUS CBOWCTB
MOBEPXHOCTH MaTe€pHaaoOB B 3aBHCUMOCTH OT METOHOB
KOMOMHHPOBAHHOTO BO3/CHCTBHSA, COYCTAIONINX HOHHO-ILIA3MCHHYIO
00paboTKy (OcaX<IeHHE TOHKMX IUIEHOK METa/UIOB, CIUIABOB M HX
HHUTPHJIOB) U HOCIENyIOIIee BO3ACHCTBUE UMITYILCHBIM JIEKTPOHHBIM
My4YKOM CYOMMJIIMCEKYHIHOU JUIUTENBLHOCTH I (HOPMHPOBAHUS
JCTHPOBAHHBIX IMOBEPXHOCTHBIX CIOEB IyTeM JKUAKO(A3HOrO
nepeMeIIBaHus MaTepHaIOB TOKPITHS U IOJI0XKKH.

VYcnentHo obyJaroniyecs CTyA€HTHI, BeyIIHe HCCIIeA0Ba-
TEJIBCKYI0 PabOTy IOZ PYKOBOZCTBOM KBIH(DHUIIMPOBAH-
HOTO HACTABHUKA, II0JIyYa0T BO3MOXKHOCTb:

- 1mpuobpecTy ITybOKYe 3HAHUA 110 HAYIYHOH TeMaTHKe,

- CTaTh yYaCTHHUKAMH{ HAy4YHBbIX KOH(epeHIUH (B TOM
quce 3apy0eskHbIX),

- OBITH COABTOPAMM HAYYHBIX ITyOJIUKAIMH (B TOM YHCITE
AHIJIOSA3BIYHBIX U3/IAHUMN),

- IIOJIy4aTb (I)I/IHaHCOByIO IOAAEPIKKY IIPU BBITIOJTHEHUHU
KOHKYPCHBIX ITDOEKTOB,

- UMeTb XOPOIIWUH HAyYHBIA 337eJT I IOCTYIUIEHUSA B
aCIIPaHTYPy.
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JABOPATOPUA ONTUYECKIX U3NYYEHUI

3asenyromuit JIOU — Jmutpuil Asnexce-
eBu4 COpokuH, K.(.-M.H, BeyIIHH Hay4-
HBIH COTDYZHUK, BBIIYCKHUK Kadeapsl
¢usuku nnasme @O HUTTY 2009T.

B JIOU Ha npoTsi:keHHH yke Gosee 15 jieT
IPOBOAATCA HCCJIENOBAaHUA B 06JacTH
BBICOKOBOJIBTHBIX HMIIYJIbCHBIX H HM-
IIyJICHO-TIEPUO/INYECKUX Ta30BbIX pas3ps-
z0B. Ha 3T0i1 OCHOBE CO3/1a10TCS TeHepaTo-
PbI HEPaBHOBECHOM HU3KOTEMIIEPATYPHOM
IJIa3Mbl, UCTOYHUKHM CIOHTAHHOTO U
BBIHYK/ICHHOTO U3JIy4eHUs C JJIMHAMH
BoJH B Y® u BY® o6nacTsax crekrpa,
MPOBOAUTCA IIOUCK HaNpaBJIeHUH HX
[IPAKTHYECKOTO UCITOJIb30BAHHUS.

COPOKMH

Jimutpuii AjexceeBud,
k.}.-M.H., 3aB. JIOU

SDmA-70@loi.hcei.tsc.ru

HWccenoBaHuAM B JaHHBIX HAIIPABJIEHUAX B HACTOSAIEE BPeMs
yesseTcs OBBIIIEHHOE BHUMAaHUeE, KaK B HAllleH CTpaHe, Tak U 3a
pybekoM, IOCKOJIBKY XMMHYECKH AaKTHBHAas HepaBHOBECHAsd
HU3KOTEMIIepaTypHas IUIa3Ma, a TAK)KE UCTOYHUKU U3JIydeHUs B
YO u BY® o6nacTsx crekTpa IMUPOKO IPUMEHSIOTCA B Pa3ind-
HBIX O0O0JacTsAX, TAKUX, KaK Hayka, MeJUIMHA, NHIIeBas U
060pOHHAsA IPOMBIILIEHHOCTH, U Ap. HanpuMep, mepcreKkTus-
HOCTb IPUMEHEHHS «XOJIOJHOH» I1JIA3MbI B MEAUIIUHE 00YCIIOB-
JIeHa coZiepKaHUeM B ee COCTaBe BHICOKOH IJIOTHOCTH aKTHBHBIX
YaCTHII, 9YTO IPUBOAUT K YCKOPEHHOMY 3a’KHBJIEHHIO OTKPBITBIX
paH u BBICOKOH 3 deKTUBHOCTH B 60phOE C OIyXOJIAMH, B TOM
4rcsie paKOBBIMU; U3JIydyeHUe SKCUIUIEKCHOH JIAMIIBI C JJTHHOU
BonHbl 222 HM (KrCl-skcuiaMinbl) Ha OCHOBE HEPAaBHOBECHOM
HU3KOTEMIIepaTypHOH IJIa3Mbl OapbepHOTro paspsiza obsazaer
MOBBIIIEHHON BUDPYJIUIUAHON 35G(EKTUBHOCTHIO, BKJIIOYAS
Bo3zielicTBe Ha KopoHaBupyc COVID-19, yTo mo3BOJseT
paccMaTpuBaTh AAHHbIE HCTOUYHUKY U3JIyYeHHs KaK OCHOBY /IS
CO3/1aHMSA TEXHUYECKHX CPE/ICTB, OTPAHUYUBAIONINX PACIIPOCTPA-
HEHHe KOpOHaBHUpYycCa.

3Haunmble nybnMKaLum

JlabopaTopusi ume-
€T MHOTOJIETHHE Ha-
yUYHBIE CBSI3H C psi-
JIOM HAyYHBIX Opra-
HU3AIUHA U BY30B U3
Poccun u Kuras. Co-
TpyJHUKH Jabopa-
TOPHH IOZAIOT 3a5IB-
KH U y4acTBYIOT B
BBIIIOJIHEHUH PAbOT
o rpanTtam Poceunii-
CKOTO HAay4YHOTO
douga (PH®), Poc-
cuiickoro  donzma
dyHIaMEeHTaTbHBIX
ucciaenoBanuii (PO®I), MuHucTepcTBa HAYKH U BBICIIETO
obpasoBanusi Poccutickoit @epeparuu (Munobpuayku PO).

Uccnenyiorest 3G @eKThl B CHHTETHYECKOM
ajMase, CBSI3aHHBIE C IPOTEKaHUEM
9J1eKTPUYECKOTO TOKa, TreHepaluew
JIa3epHOTO U3JIydeHHUs Ha (HOTOAKTUBHBIX
LleHTpax H IpeoOpa3oBaHUEM SHEPTUU
YCKODEHHBIX 3JIEKTPOHOB B OINTHYECKOE
U3JIyYeHHe.

JlaHHbIe HCCIeI0BAHUS HEOOXOAMMBI JJIst
Pa3BUTHA DJIEKTPOHHOH U (OTOHHOHU
KOMIIOHEHTHOH 6a3bl 60pTOBOTO 06OpY-
JIOBaHUA KOCMHYECKHUX M JIeTaTeJbHBIX
amnmnaparoB, /Jid aTOMHOH SHEPreTHKU H
CHUJIBHOTOYHOMH 3JIEKTPOHUKH.
Kpucramnmueckuii yriaepon (anmas u rpaden) sBisercs
1aTGOPMOH s Pa3BUTHS KBAHTOBBIX TEXHOJIOTHH (CeHCOpH-
Ka, BBIUHCJIEHUs, Kpumnrorpadus), co3gaHus (HOTOHHBIX
KPHCTAJUIOB U HHTETPAJIBHBIX CXeM, IPUMEHEHH B OUOTEXHOIIO0-
I'HAX U TepaHOCTUKe (HaHOAIMasbl, (MocoBMecTUMBbIe rpadeHo-
BbI€ 3JIEKTPO/IBI).

1. JI.A. Copoxkus, /I.B. Besorutoros, A.A. I'punikos, B.A. Illkises, B.®. Tapacenko, C.fI. Benomsitiie, M.J1. JlomaeB. BbICOKOBOJIBTHBII HAHOCEKYH/THBIN
paspsi/ B HEOAHOPOJHOM 3JIEKTPUYIECKOM II0JIE U €er0 CBOHCTBA. 2020. - Tomck: STT, 2020. - 288 c.

2. Runaway Electrons Preionized Diffuse Discharges. Edited by V.F. Tarasenko. Nova Science Publishers, Inc., NY, USA, 2014. 613 p.

3. A.M. Boituenko, M.1. Jlomaes, A.H. ITandenko, D.A. CocHuH, B.®. Tapacenko. YibpTpaduoseToBoe U BAKyyMHO-YIbTPA(QHOTIETOBbIE SKCUTAMIIBI:

¢dusuka, TexnHuka u npumenenud. — Tomck: STT, 2011. — 512 ¢.

4. 3.A. Cocuun, O.C. ’KnanoBa. Bupysunuasle 1 6aKTepUIU/IHbIE SKCUIUIEKCHBIE JIAMIIBI 6apbepHOro paspszaa // KBaHTOBas 37IeKTpOHUKA. ? 2020. ?
T. 50. ? N2 10. ? C. 9847988. (Crarbs BKIIOUeHA BceMUupHOI opranu3anueii 3ipaBooxpaHenus B [J106aIbHbIHN CIIUCOK JINTEPATYPHI 110

KOpOHaBHUpYCHO# 60s1e3an COVID-19).

5. A.G. Burachenko, E.I. Lipatov, D.E. Genin, V.S. Ripenko, A.D. Savvin, D.A. Sorokin, M.A. Shulepov, V.G. Vins, A.P. Yelisseyev, A.V. Puchikin.
Luminescence spectra of diamonds containing nitrogen-vacancy and interstitial photoactive centers // Journal of Luminescence. — 2021. — Vol. 237. —

Art. no. 118214 (8 pp.).
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B JIOU umerorest B HaJIU-
Yu¥ HeoOXOZUMBIE IS
MPOBEeHUSI DHKCIEPH-
MEeHTaJIbHBIX paboT mpu-
6opel U 06Opy/OBaHUE:
BBICOKOBOJIBTHBIE (Z1€CST-
KU-COTHH KB) uMITysibC-
HbIE T€HEPATOPbhI, B TOM
YHCJIe TBEPAOTEIbHbIE C
YaCTOTAMU IOBTOPEHUS
OT eIUHUIL 70 200 KI'11,
BaKyyMHas TEXHUKA, BKIOUasi (GOpBaKyyMHbIe U Oe3MacysiHbIe
TypOOMOJIEKYJISIPHBIE HACOCHI, (DOTONPUEMHUKH U (HOTOAATIN-
KU, BKJIIOYAs CHEIUAIU3UPOBAHHbIE IPUEMHUKHY /I U3Mepe-
HUS CPeJIHEH MOIHOCTH U3JIyUYEeHUsI DKCHJIAMII, CIIEKTPaIbHbIE
npuOOPBl — CHEKTPOMETPHI U MOHOXPOMATOPHI, B TOM YHCJIE
BaKyyMHBI MOHOXpomarop. [l perucrpanuu napaMeTpoB
OBICTPOIIPOTEKAIOIINX IPOLECCOB U HUMIIYJIBCHBIX CBETOBBIX
IIOTOKOB KCIOJIB3YIOTCS IPUOOPHI ¢ YHUKAIBHBIMU IIapaMeTpa-
MU — IIHPOKOIIOJIOCHBIE UM POBBIe ocHuyuIorpadsl, B TOM YUCIe
€ I0JI0COM IpomyckaHus /10 6 I'T1, cTpuk-Kkamepa ¢ MUKOCEKYH/-
HBIM BPEMEHHBIM Pa3pelleHneM, COIPIKEHHAs CO CIIEKTPOMET-
poM, a Takxke 4-X kaHaipHag CCD-kamepa ¢ HaHOCEKYHIHBIM
BPEMEHHBIM pa3pelleHueM.

Yenemno paboTaiomiye CTYeHTH MO3HAKOMATCA C
COBPEMEHHBIM COCTOSTHHEM HCCIIEOBAHUH B BBIOPAHHOU
obsacty, MpUOOPETYT HABBIKK PAbOTHI ¢ MPUOOPAMHU U
o6opyzoBaHHEM, MPOBEJEHUS PACUYETOB U OILEHOK
BEJINYMH, U3MEPSAEMBIX B (DU3UUECKOM SKCIEPHUMEHTE.
IosyueHHBIH B XO/€ BBIIOJIHEHHUs PabOThl MaTepHasl
MO2KET OBITh CII0Ib30BAH /IJIAA IIOATOTOBKY BBICTYILIEHUH
Ha HAyYHBIX POCCHHMCKHUX M MEXKIYHAPOJHBIX HAYIHBIX
MEPOIPUATHSAX, a TAKXKE IIPH ITOJTOTOBKE IIyOIUKAIIUI B
[IEHTPAJIBHOM IIEYATH C X COABTOPCTBOM.

Bo3mo>Hble nccnefoBatenbCkie TeMbl AnA (TyAEHTOB

HcciaenoBaHuda B 00/1aCTH BBICOKOBOJIBTHBIX HMIIYJIBC-
HBIX 1 UMILY/IbCHO-IIEPUOAUYECKHUX ra30BbIX Pa3pAI0B.
Hayunulil pykosodumensv: H.C., K.gp.-m.H. [Imumpuil Bukmoposuu
benonaomos.

J1.B. BeJyomioToB — aBTOp M COABTOp Gosiee 70 IMyOIMKaunuid,
BKJIIOYAsA 5 KOJUIEKTUBHBIX MOHOTrpaduil, nHeKke XupIia 13.

Co3aHueEe reHepaTOpOB HU3KOTEMIIEPATYPHOI HEPAaBHO-
BECHOM IJIAa3MbI U €€ IPUMEHEHHU.

Hayunwill pyxosodumens: 3aes. JIOU, k.p.-m.H. Jmumpuil
Anexceesuyu COpOKUH.

J.A. CopoxuH — aBTOp W cOaBTOp 0Oosiee 100 MyGIMKAIUH,
BKJIIOYAs 5 KOJIEKTUBHBIX MOHOTpaduil, nHAeKc Xupia 15.

HccnepoBanusa ra3opa3spAAHbIX HCTOYHUKOB Y® usiryue-
HHA HA OCHOBE 3KCHMEPHBIX U 3KCHILIEKCHBIX MOJIEKYJI
(axcmramm).

Hayunwtit pyxogodumens: 8.H.c. JIOHU, 3as. kagpedpoil gusuxu
naasmut HU TT'Y, 0.¢.-m.H. Muxaun Heanosuu.JIomaes

M.U. JlomaeB sBJsICA HAyYHBIM DPyKOBOguTeJIeM O0osiee 10
MIPOEKTHBIX U BBIIYCKHBIX PaboT CTYZEHTOB (HU3NYECKOro U
paznuodusuueckoro ¢pakynsreroB HU TT'Y, uanexc Xupia 26.

IIpuMeHeHUsA ra3opa3psaJaHbIX MCTOUHUKOB Y® usiayde-
HHA HA OCHOBE 3KCHUMEPHBIX U 3KCHILJIEKCHBIX MOJIEKYJI
(axcuaamin) .

Hayunblit pykogodumens: 8.H.c. IOH, npodeccop gpakyasmema
UHHOBAUUOHHbIX mexHoaozuli HHU TI'Y, 0.¢.-m.H. Idyapd
Anamonvesuy COCHUH.

9.A. CocHUH #ABJIsJICA HAy4YHBIM DyKoBojuTesleM Oosiee 15
MPOEKTHBIX U BBIIYCKHBIX PabOT CTYZAEHTOB (HU3UYECKOr0 U
panuodusuydeckoro daxynsreroB HU TI'Y, unnexc Xupima 16).

HcciaenoBaHua B 00/1aCTH YIVIEPOAHON 3JIEKTPOHUKU H
dporoHukU.

Hayunvtit pykosodumens: c.H.c. JIOH, 3a8. nab. K8AHMOBbLX
un@opmayuonrvix mexvonoeutt HU TI'Y, k..-m.n. Eezenull
Heopesuu/Iunamos.

E.J. JIuniatoB — aBTOp U COABTOP OoJIee 50 MyOIuKanuii, BKI0Yas
5 KOJUIEKTHBHBIX MOHoOrpacduil, umHAekc Xupma 10. fAisica
Hay4HBIM PYKOBOAMTeNIEM 0osiee 10 IPOEKTHBIX U BBIIYCKHBIX
pabot ctynenToB paguodusndeckoro pakyasretoB HUTTY).
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JIABOPATOPWA FA30BbIX JIA3EPOB

B oxTa0pe 1969 rosa OZHOBPEMEHHO C
OTKpbITHEM IHCTHUTYTA ONITHKY atMocde-
pb1 CO AH CCCP B oT/1€71€ CHIIBHOTOYHOM
9JIEKTPOHUKH TOJ PYKOBOJCTBOM
I'.A. Mecsiia 61712 OTKpBITA JIAOOPATOPHSA
NIPUKJIQZIHOM KBAaHTOBOW 3JIEKTPOHMKH,
3aBe/lyIOIUM KOTOpOH OB HazHa4YeH
10.11. Bprukos. B 1977 rozty npy OTKPBITHH
VHCTUTYTA CUJIBHOTOYHOH 3JIEKTPOHUKU
CO PAH na6oparopus 6bL1a TepeNMeEHO-
BaHA B OT/eJI Ta30BBIX JIa3epoB, a ¢ 1991
roza B J1ab0paTOPUIO ra30BbIX JIA3€POB.
A.d.-m.H. I0.11. BBIYKOB BO3TJIABIIAJ
nabopaTopuio [0 HOAOpsS 1996 T.
CienyomuM pPyKOBOAHUTENeM OB
a.¢d.-m.H. B.®. JIoces (10 20207T.).

ITAHYEHKO
Opuii HukonaeBuy,
n.¢.-m.H., 3aB. JITJI

yu.n.panchenko@mail.ru

e

XeF (C-A) AMPLIFIER

3HauMmble nybnmKaLum

C 2020 r mo Hacrosmee
BpeMs 3aBeAyIoLIuM Jabo-
paropuu sABJsieTcs A.(.-M.H.
I0.H. ITanuenko. B cocras
s1abopaTopuu BXOJUT 15 CO-
TPYAHUKOB, M3 KOTOPBIX 4
JIOKTOpa ¥ 3 KaHauaaTa
HayK.

OcHOBHBIE Hay4YHBIE
HaInpaBJIEHUs:

HccnenoBanue (I)I/ISI/IKI/I ra3opa3pAAHbIX U TBEPAOTEIbHBIX
JIa3epoB, TOPEHUA 00'beMHBIX Pa3pAA0B Bra3oBbIX CMECAX.

PazpaboTka U co3fjaHUE PA3IMYHBIX THUIIOB JIa3epOB [
NpPUKJIAAHBIX NpUMeHeHuH, (GopMUpOBaHUA BBICOKOKA-
YECTBEHHOTO JIA3€PHOT0 U3/TyUeHHU .

HccnenoBanus HEeJIMHEHHBIX IIpoImeccCoB B HMHTEHCHUBHBIX
JIa3€PHBIX IOJIAX.

KosutektuB yaGopatopuu uMeeT OOJIBLION HAyYHBIN 3a/iel B
JIAHHBIX HAYYHBIX 00JIACTSAX, B 1a60paTOpUH pa3pabaThIBAIOTCS 1
CO3/IAI0TCA HKCIEePUMEHTAJbHble JIa3epHble YKCHUMEpPHBIE
YCTAaHOBKHM B JHMAalla3oHe 3JHEPTHH OT 0,01 10 500 JIx, ¢
JUTUTEIBHOCTBIO UMILYJIbCA OT 50 ¢C 10 1 MKC, C PACXOJUMOCTBIO
myyka OJIM3KOM K AuPaKIMOHHOH JIs alepTyp OT 0,1 710 40 CM.
JlaHHbIe Jla3epHble CUCTEMBI fABJIAIOTCA JydmiuMu B Poccuu u
COOTBETCTBYIOT COBPEMEHHOMY YPOBHIO 3apy0eKHBIX aHAJIOTOB B
CHIA, finonmu u Benukobpuranuu. B xoze maurTenpHOTO
nepuoza pabor (6osee 30 JIeT) KOJIJIEKTUBOM HapaboOTaH
6oJIbLIION OMBIT B pa3paboTkax pa3HOOOPA3HBIX JIa3ePHBIX
KOHCTPYKIIMH, HMEIOU[UX CHUCTEMbl HAKAYKH 3JIEKTPOHHBIM
IYyYIKOM U 3JIEKTPHUECKUM Pa3psioM.

1. Yu. N. Panchenko, A.V. Puchikin, S.A. Yampolskaya, S. M. Bobrovnikov, E. V. Gorlov, V. I. Zharkov. Narrowband KrF Laser for Lidar Systems // IEEE
Journal of Quantum Electronics. 2021. Vol. 57, No. 2. P. 1-5. DOI: 10.1109/JQE.2021.3049579

2. S. A. Yampolskaya, A. G. Yastremskii, Y. N. Panchenko, A. V. Puchikin and S. M. Bobrovnikov. Numerical Study of the Discharge Spatial Characteristics
Influence on the KrF Laser Generation // IEEE Journal of Quantum Electronics. 2020. Vol. 56, No. 2. P. 1-9. DOI: 10.1109/JQE.2020.2976532

3. S. M. Bobrovnikov, E. V. Gorlov, V. I. Zharkov, Yu. N. Panchenko, and A. V. Puchikin Two-pulse laser fragmentation/laser-induced fluorescence of
nitrobenzene and nitrotoluene vapors // Appl. Opt. — 2019. — Vol. 58, No. 27. — P. 7497-7502.

4. Bobrovnikov, S. M. Dynamics of the laser fragmentation/laser-induced fluorescence process in nitrobenzene vapors / S. M. Bobrovnikov, E. V. Gorlov,
V. L. Zharkov, Yu. N. Panchenko, A. V. Puchikin // Appl. Opt. — 2018. — Vol. 57, No. 31. — P. 9381-9387.

5. Ilya A. Zyatikov, Valery F. Losev, Dmitriy M. Lubenko, and Evgeniy A. Sandabkin. Analysis of the active medium parameters of molecular nitrogen ions
in ambient air // Optics Letters. Vol. 45, No. 23, pp. 6518-6521 (2020). https://doi.org/10.1364/0L.403577

6. Alekseev, N.G. Ivanov, V.F. Losev, G. A. Mesyats, L. D. Mikheev, N. A. Ratakhin, Yu. N. Panchenko, THL-100 multi-terawatt laser system of visible
spectrum range // Opt. Commun. 2020. Vol. 455, No. 15. P. 124386 — 1-4. DOI: 10.1016/j.0ptcom.2019.124386.
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NIABOPATOPUA rAXQigblx NA3EPOB

TIpoBe/eH 60IBIION IUKIT PABOT 10 HCCIIEJOBAHUIO HETMHEHHBIX
3¢ PEeKTOB, BOBHUKAOIIKX IPH B3aUMO/IEHCTBUU BBICOKOMHTEH-
CHUBHOTO H3JIyUY€HHUsI C BelecTBOM. IIpOBOASTCS SKCIEpUMEH-
TaJIbHbIE U TEOpeTHYecKre paboThl [0 H3YUEHHI0 TOPEHUsS
HECTAI[HOHAPHON HU3KOTEMIIEPATYPHOU IJIa3MbI B Pa3JIMYHBIX
ra3oBbIX CPE/Iax.

HMeromuMces HaydHBIM KOJUIEKTUBOM B IIOCJI€JJHUE TOJBI
co3/1aHbl BBICOKOA(b(EKTUBHbIE TEXHOJIOTHUECKUE SKCHMEPHbIE
snazepsl cepun EL ¢ sHeprueit uziyueHus 0.2-0.7 3k, paboraio-
I[ye ¢ 4acToTO# A0 200 Il U y3KOIOJIOCHBIE TBEPAOTEIbHbIE
Ja3eppl Ha Kpucrauiax Alexandrite. /laHHble THUIIBI J1a3€POB
HCIHOJIB3YIOTCA JUI MCCJIEOBAHMHM IO JUCTAHIMOHHOMY H
BBICOKOYYBCTBUTEIPHOMY OOHAPY>KEHHIO BPEIHBIX M OMNACHBIX
BellleCTB B aTMocdepe Ha OCHOBE JIMJAPHOTO MPHUHIMIA C
ucnosp3oBanuemM sbdexra JIO/JINP. PaspabaTeiBaercs
IIPOrpaMMHOe O0ecIieueHre, MO3BOJIAI0IIee aBTOMATU3UPOBATh
yIIpaBjIeHUE U KOHTPOJIb JIA3EPHBIX CUCTEM.

CoTpyAHUKH J1abOPATOPUU HPOBOAAT PabOTHI O KOHKYPCHBIM
rpantam Poccuiickoro ¢hon/ia pyHAaMEHTATBHBIX HCCIET0BAHUN
(PO®N) u Poccuiickoro HayuHoro ¢onza (PH®), a takke mo
KOHTPAKTaM C POCCHHCKHUMH U 3apyOEKHBIMH KOJJIEKTHBAMH.
J17151 BBIIIOJTHEHUS STUX paboT B 1aG0OPATOPUH UMEIOTCS Pa3iny-
Hble 9KCIIepUMEHTAIbHbIE CTEH/IbI BJIEKTPOPA3PAIHBIX Ja3€POB,
TBeporesnbHble Nd-YAG J1a3epsl ¢ reHepalueil rapMOHUK U I1a-
paMeTrpuyecKkuMu npucraBkamu, Ti:Sapphire sazepHas cucrema
reHepUpyolas H3JIydeHHe Ha JUIMHAX BOJIH 950 U 475 HM, C
9Heprued wusnydeHuss 20 MK U JUIMTEIBHOCTBIO HMILYJIbCA
50 ¢c. Takke B Ha-
JINYUU PETUCTPH-
pylomas anmnapa-
Typa, ONTHYECKHE
3JIeMeHThl JHua-
MEeTpOM OT 10 J0
300 MM, BaKyyM-
HO€ U TrasoBoe
obopyznoBaHue.

Bo3moxHble nccnenoBatenbCkie TeMbl AiA (TYAEHTOB

1. HcciaenoBaHue u pa3paGoTKa KOMIAKTHBIX ra3opas-
PAAHBIX JIa3epPOB.

2. PagpaboTka U cO3JaHUE Y3KOIOJOCHOro Y®d-
H3JIydaTesid Ha OCHOBE TBEPAOTEJIbHBIX KPUCTAIJIOB
M AUOAOB.

3. PazpaboTka mporpaMMHOro o0ecmedyeHUA IJIA
KOHTPOJISI U YNpaBJEHHs Ja3epPHbIM H3JIy4YeHHeM,
BOCCTaHOBJIeHUe n3oopaxxkenus - IU® u ap.

4. Bxcnepnmeﬂ’raﬂbﬂme U TeopeTu4YeCKkue ucciaieaosa-
HUA IVIOTHOM IIa3Mbl B Pa3IMYHBIX ra30BbIX Cpeaax
AJIA HAYYHBIX M IDUKJIAHBIX 3adaYv.

5. HcciaenoBanue B3aHMOJEHCTBHA YJIBTPAKOPOTKOTrO
M3JIyYeHUA C BeIeCTBOM.

6. Pazpa0oTka JIMAAPHBIX TEXHOJIOTHII IO OOHapy:xKe-
HUI0 ONACHBIX U BPEAHBIX BeEINEeCTB, BKJAKOYaAA
OHMOJIOTHUYECKH OIACHBIX MHUKPOOPraHM3MOB B
aTMocdepe ¢c TOMOIIBIO JIa3€PHBIX HCTOUHUKOB.

CTyzneHTBI, BeZyllHe MCCIIe/IOBATENbCKYI0 PaboTy IIOZ DYKO-
BOJICTBOM KBaJIM(HUIUPOBAHHOTO COTPY/HUKA, IOJIyd4alOT
BO3MOXKHOCTb:

B npurobpecTH ITly60KHe 3HAHUS [10 HAYYHOU TEMAaTHKE,

B CTaTh yYaCTHHKaMH Hay4IHbIX KoHbepeHUui (B TOM 4ucie
3apy0eKHBIX),

B OBITh COABTOPAMU HAy4YHBIX IyOauKanuil (B TOM dwHcIe
AHIVIOA3BIYHBIX U3/JaHMIT),

B [osydyaTh (PUHAHCOBYIO IOAJAEP:KKY IPU BBINOJTHEHUH
KOHKYPCHBIX ITPOEKTOB,

B [0CJIeAyIOlee 3aYNC/IEHHe B aCIIHPAHTYPY U YCTPOUCTBO HA
IIOCTOSIHHYIO PaboTy.

UHCTUTYT CUTbHOTOYHOI SNEKTPOHMKI CO PAH 27




JABOPATOPUA TEOPETUYECKON OU3KKK

Jis IpoBeZIeHNsT TEOPETUYECKUX UCCIIENO-
BaHMIl B paMKax Hay4yHOH Tematuku M1CO
CO PAH B 1980 roxay 6buta opraHu3oBaHa
otzesbHas JslabopaTopusi, KOTopasi ceidac
HazbIBaetcst JIabopaTopHeli TEOpeTHYECKOM
dusuxu (JIT®). B ee cocraBe paboraer 12
HAYYHBIX COTPYIHHKOB, BKJIIOYAS 4 JOKTO-
POB 1 2 KAHUJ]ATOB HAYK.

JlaGopaTopusi TeOpeTHIecKoi GU3UKU pa-
6oTaeT B IOCTOSHHOM COZIPY’KECTBE C
TOMCKMM ToCyZapCTBEHHBIM YHHUBEPCUTE-

KO3bIPEB
Aupipeit BranumMuposud,  qopy KOTOpOe ObUIO 3aJI0KEHO €Il JUPEK-

n.¢.-M.H.,3aB. JIT®

Topom MICO CO PAH T'ennanuem Anzpee-
kozyrev@to.hcei.tsc.ru

BuueM MecslieM py OpraHu3alvy UM Ka-
denps! puzuku wiazmel TTY B 1984 rozy.

ITepBbim 3aBeayomum JIT® (¢ 1980 110 1998 rr.) 611 Ipodeccop
Bnapucnas I'aBpusioBud barpos, ¢ 1998 r. o HacrosIee BpeMs
J1a60paTOpPUI0 BOBIVIABJIAET JOKTOP (PH3HUKO-MaTeMaTUIECKUX
Hayk, npodeccop AHapel Biagumuposuu KosbIpeB, KOTODBIH
OKOJIO 20 JieT ObLI OJHOBPEMEHHO 3aBeAyruuM Kadenpoi
uzuku mwrasmer TI'Y.

CoTpyiHUKH J1abOPaTOPHUH PETYJISPHO YIACTBYIOT B paboTax Imo
KOHKYPCHBIM rpaHTam Poccuiickoro ¢ouzaa ¢yHIaMeHTaTbHBIX
uccienopannii (POOI) u Poccutickoro HayuHoro pouza (PHD).
CryzneHTHI Oy/IyT UMETh BOBMOKHOCTh BHECTH CBOIl ITOCHJIBHBIH
BKJIAJ] B HAYYHYIO I€ATEIbHOCTh KOJUIEKTUBA, KOTOPAask BHIPAXKa-
ercs Kak B GUHAHCOBOH IOJIZIEP>KKe CO CTOPOHBI (DOH/IOB, TaK U
COABTOPCTBOM B HAYyYHBIX ITyOJINKALIUAX.

3Haunmble nybnukawum

Kax cireztyeT 13 caMoro Ha3BaHUA J1a60PATOPUH, XapaKTep
paboTHI CTYZEHTOB Oy/IeT 3aKJII0YaThCA JINO0 B popMyITH-
POBAaHUU TEOPETHYECKHUX MOJeed fBJIeHUH, ubo B
pacuerax (AaHAIUTUYECKUX W UHCJIEHHBIX) YK€ TOTOBBIX
MaTeMaTHYeCKUX 3a7a4. II03TOMY CO CTOPOHBI CTY/IEHTOB
JUISL YCIIEIIHOTO BBIMOJIHEHUS MOCTABJIEHHBIX HAYYHBIM
PYKOBOZUTEIIEM 3a/1a4 IOTPeOYeTCsl yBEPEHHOE BIIaJIeHUE
OCHOBAMH MAaTE€MaTHYECKOTO aHaJIN3a U MeTOJaMu
MaTeMaTHYeCKOH (DU3UKH, COUETAIOIIEECs C UCII0Ib30Ba-
HUEM COBPEMEHHBIX HHGOPMAIMOHHBIX TEXHOJIOTHI
(moucKk ¥ CTPYKTypUpOBaHHE HAyYHOH WH(POPMAIIUH,
3HaHKe 6A30BBIX METOZOB TPOrPAMMUPOBAHUS, BJIaZICHIE
OCHOBaMU IIPOrpaMMHOT0 codTa). OCHOBHbIE HHCTPYMEH-
TBI pabOTHI — OyMara, pyuka, KOMIBIOTED, MO3T (CTyZEHTY
OY€Hb JKeJIATEJIPHO UMETh CBOH U XOPOIIIO BJIA/IETh BCEMU
STUMU HHCTPYMEHTAMHU).

TpaZIOHHO BCE TEOPETUYECKUE HCCIIEOBAHUS COTPYJHUKOB
OPDHUEHTHDPOBAHbl Ha TECHOE B3aMMOJEHCTBHE C JPYTHUMH
J1a60paTOPHAMY U HUCCIIEA0BATEICKUME IPYNIIaMK HHCTUTYTA.
IToaToMy Tematuka paboThI J1abOPATOPUU OXBATHIBAET IIEJIBIN
PAJ HAIpPaBJIeHUH, CPeAN KOTOPHIX
HauboJsiee 3HAYUMBIMU SIBJISIOTCS:
9JIEKTPOJMHAMUKA IyYKOB 3aps-
JKEHHBIX YaCTHUII U IIa3Mbl, GU3HKa
ra3oBOro paspsiia U B3aMMOZJel-
cTBHE OBICTPBIX YACTHI C BEIEeCT-
BoM. Ciola DpPUMBIKAeT TaKKe
(u3rKa HMUCCHOHHBIX IPOLECCOB U
CTOJIKHOBEHUH YaCTHUI] B IIJIA3Me.

1. V. Kozhevnikov, A. Kozyrev et al. Apokamp-type gas discharge phenomenon: Experimental and theoretical backgrounds. // EPL (Europhysics Letters).
—2020. — V. 129. — N21. — P. 15002. https://doi.org/10.1209/0295-5075/129/15002

2. S.Ya. Belomyttsev, A.A. Grishkov, V.A. Shklyaev, V.V. Ryzhov. Current in a pulsed gas breakdown at a highly inhomogeneous electric field. // Journal
of Applied Physics. — 2018. — V. 123. — P. 043309. https://doi.org/10.1063/1.5008820

3. A.A. Grishkov, Y.D. Korolev, V.A. Shklyaev. Monte Carlo simulation for development of electron avalanches in nitrogen at moderate and high reduced
electric field. // Physics of Plasmas. — 2020. — V. 27. — P. 103504. https://doi.org/10.1063/5.0021194

4. A.V.Kozyrev, Y.D. Korolev, N.S. Semeniuk. Kinetic Model of Volume Discharge Formation on the Left Branch of a Paschen Curve with Cathode
Initiation of a Breakdown. // Bull. Russ. Acad. Sci. Phys. — 2019. — V. 83. — P. 1369—1372. https://doi.org/10.3103/S1062873819110157

5. A. Kozyrev, V. Kozhevnikov, N. Semeniuk. Kinetic theory of high-voltage low-pressure gas discharge with electron initiation on a cathode in a planar
gap. // Plasma Sources Sci. Technol. — 2020. — V. 29. — P. 125023. https://doi.org/10.1088/1361-6595/abbfos
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Bo3moxHble nccnegoBatenbCkite TeMbl AA (TyIEHTOB

AMuUCCUSA IIEKTPOHOB € IOBEPXHOCTH TBEPAOrO TeJIa
3amaun:

SMUCCHUS HJIEKTPOHOB Ha MHUKDOHe-
OZTHOPOAHOCTAX pesnbeda (ocTpus,
HAHOCTPYKTYPBl, HWHODOJHBIE
BKJIIOUEHUS U T. I1.);

OIIMCaHHMe MEXaHHU3MOB OSMHCCHU
JJIEKTPOHOB Ha IJ.IepOXOBaTOﬁ
IIOBEPXHOCTHU TBEPAOTO TeIa.

Kunernueckoe onucaHue aHcamoJien
3apsAKeHHBIX YaCTHUIl B pa3paaax

3agaun:

B

KHHETHUKaA 3JIEKTPOHOB
B HECTallTUOHAPHOM
JJIEKTPUYECKOM I10JI€;

ABUXKEHHUE 3apAXKEH-
HBIX YaCTUIll B
JJIEKTPUUECKUX U
MArHUTHBIX ITOJIAX;

p/mc

6EeCCTOIKHOBUTEIbHAS
KHHETHKA YaCTHI] B
IJIa3Me | T. 1I.

10

MopaesupoBaHu€e IPOCTPAHCTBEHHO-BPEMEHHOM
CTPYKTYpPbI Ta30BOTO pa3psaja

3agaumn:

BBISICHEHUE MEXaHU3Ma 3JIEKTPUYECKO-
ro 1po60s ra3opas3psAAHbIX IPOMEXKYT-
KOB B Pa3HOU IPOCTPAHCTBEHHOH
KOH(UTYpaIUU 3JIEKTPOIOB;

YHCIIEHHOE MOJIeJIMPOBaHuUe Ipoliecca
reHepanuy ra3opaspsiHOM I1a3Mbl B
Pa3HbIX rasax;

pacuert npouecca GopMHUpPOBAHUA
ra3opaspsAgHbIX CTPYKTYD U T. II.

®dopMUpPOBaHHE IIyYKOB 3aPAKEHHBIX YACTUI]
3agaun:

dopmMupoBaHUE 3JIEKTPOHHBIX IIYYKOB B CHJIBHOTOYHBIX
YCKODUTEJISIX; TeHepanus IMyIKOB YACTHI] B Fa30BbIX pa3ps/ax;
(opMupoBaHUeE TOTOKOB YaCTHI B BAKYYMHOM Pa3psi/ie U T.11.

Time 548.508 ps: PHASESPACE for all particles
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VenemHo obyJaoluecs CTYAEHTHI, BeAylUe HCCIefoBaTellb-
CKyI0 paboTy HOJA PYKOBOJCTBOM KBaaupUIMPOBAHHOTO
HACTABHUKA, TI0JIy4al0T BOBMOXKHOCTb:

®  mpuobpecTH IyIy0OKYe 3HAHUS 10 HAYYHOU TEMAaTHKe,

¥ HaKOIWTH IOJIE3HBIH OIBIT BHIIIOJIHEHNS HAYYHBIX PACIETOB
Ha KOMITBIOTEpE,

¥  CTaTh yYaCTHUKaMU HAy4YHBIX KOH(epeHIUH (B TOM 4ucie
3apy0erKHBIX),

® OBITh COABTOPAMM HAYYHBIX NyOauKanuid (B TOM dYwuciIe
AHTJIOSA3bIYHBIX U3JAaHUI),

¥ moiy4daTh (UHAHCOBYIO IOJJEPKKY IIPH BBIIOJHEHUH
KOHKYDPCHBIX IDOEKTOB,

¥  HMeThb XOPOUIMN HAyJYHBIA 3aJes] /i IOCTYIUIEHUS B
aCIIUPaHTYPy.

UHCTUTYT CUTbHOTOYHOI SNEKTPOHMKIA CO PAH




NNABOPATOPUA BbICOKQYACTOTHOW INEKTPOHUKIA

JlabopaTtopus OblIa co3/aHa B 1977 T., B
HacTosIlee BpeMs B e€ cocTaBe paboTaer
15 YeJIOBEK, BKJIIOYAs 2 JIOKTOPOB U 2 KaH-
JU/IaTOB HayK. PykoBopuTesb sabopaTo-
pun — KaHaugaT GU3HKO-MaTeMaTHye-
ckux Hayk bamsoBckuil Erenuii Biagu-
MHPOBHY, JOUEHT Kadeapsl pagnodusu-
xu TT'Y. JTaboparopusi paboTaeT B TECHOM
coapyxectse ¢ TT'Y, HECKOJIBKO BBIITYCK-
HUKOB B Pa3HO€ BPeMsl TPY/I0yCTPOEHBI U
BEIYT CaMOCTOSTEJbHYI HAYYHYIO
pabory. OcHOBHBIe Hay4YHbIE HAIPaB-
JIeHUsi, pa3BHUBaeMble B J1abOpaTOPHH:
AJIEKTPOIUHAMUKA CBEPXIIHPOKOIIOJIOC-
uoro (CIIII) uznyuenus:, hopMupoBaHue
CUJIPHOTOYHBIX DJIEKTPOHHBIX IyYKOB,
HCCIIe/I0BAHUE MHOTOBOJIHOBBIX YePEHKOBCKUX F€HEPATOPOB.
CIIII wuMIyJsbCHBIE PAZUOCHCTEMBI HCIOJIB3YIOTCA B TaKHUX
061acTsIX KaK BO3/EHCTBHE 3JIEKTPOMATHUTHBIX MMITYJIBCOB HA
00OBEKTHI U CPE/IbI, B TOM YHCJIe OHOIOTHYECKUE, PAIUOIOKAIINA 1
CBA3b.

Pa3paboTaHbl peleTKH, U3JIyJaloliie nM-
IIyJIbCBI JIUTEJIHOCTBIO OT 0,3 /10 3 HAHO-
cekyH/l. B saGopaTopun co3saHbl U3IIyda-
IOIIMe YCTAHOBKU C IapaMeTpaMu MHPO-
BOT'O YPOBHA: NOJy4YeHbl uMiysibebl CIIIT
W3JIy4yeHHUs] TUTABATTHOTO YPOBHS MOII-
HOCTH C MyJIBTHMEraBoJIbTHBIM 3 PeKTrB-
HBIM IIOTEHIUAJIOM. Bexmyresa uccienosa-
HUS 110 CHHTE3y U3JIyYeHUs C LeJIbI0 pac-
LIUPEHUS CIIEKTPa, pa3pabaThIBAIOTCS TU0-
pHU/IHbIE AHTEHHBI HA OCHOBE O()CETHBIX OT-
pakaresiel, peleTKy CIHPaIbHbIX AaHTEHH
JUISL TIOJIyYeHUsI U3JIyYeHUs] C DJUIUITHYE-
CKOH moJsisspu3anueil. Pe3ysbraTsl nccie-
JIoOBaHUU 06006111eHBI B MOHOTpadmu [1].

BAJI30BCKUI

EBrenunii Binagumuposud,
K.(.-M.H., 3aB. JIBUD

bev@lhfe.hcei.tsc.ru

3Haunmble nybnmkawum

[IupokoanepTypHble 9JeKTPOHHBIE IYYKH IIPUMEHAIOTCSA IS
HaKauky paboueil cpezibl ra30BBIX JIA3€POB, FeHEPAIIMY HMITYJIb-
coB CBY U pEeHTIeHOBCKOTO U3JIyYeHHs U PelIeHUs TEXHOJIOTH-
YEeCKHX 33/]a4 B IJIA3MOXHMHH, Ta3004HCTKe. [IJIs MMOJIydeHust
IIy4KOB B JIAOOPATOPHH HCIOJIBb3YIOTCA BaKyyMHble KaMepbl —
JIUOZIBI CO B3PBIBOOMUCCHOHHBIMH KaTOZAMH U ILJIA3MEHHBIMH
AQHOJJAMHU C IIUTAaHUEM OT BBICOKOBOJIBTHBIX 'eHepaTopoB Mapxkca
u GOPMUPYIOIINX JIHUHUH. BBIBO/J 3JIEKTPOHHBIX IIyUKOB B
aTMocdepy WU ra3 OCyLIecTBIIAeTCs Yepe3 3aKPhIThble MeTasLIH-
4JecKo# (hosIbroil BHIBO/IHBIE OKHA. JIabopaTOpus MMeeT 3HAUH-
TEeJIHBIH OIBIT Pa3pabOTKH MOIIHBIX 3JIEKTPOHHBIX IHOJOB C
9Hepruel HJIEKTPOHOB 10 600 k3B, TOKOM Iyuka /10 600 KA
MUKDPOCEKYH/THOU JITUTEIBHOCTH. I10JIydeHbl IMyYKH C PEKOP/-
HBIM IIOTIEPEYHBIM CEUEHHEM 10 3 M’ [UIsI HAKAUKU HKCUMEPHBIX
sazepos[2].

B Hacrosee BpeMsa BenyTcsa
HCCJIe/IOBAHUSA IPUMEHEeHHUA
IIJIa3MEHHOT0 AaHO/1a /ISl YBe-
JIMYEHUS TOKA ITYYIKA B DJIEKT-
POHHOM HCTOYHHUKE C IIUTA-
HUEM 0T reHepaTopa Mapkca
¢ TPsAMOYTOJIBHOH (opMon
HUMIIYyJbca BBIXOJHOTO
HAUPSKEHUsIT U BHIBOJOM
9JEKTPOHHOTO MydYKa B
armocepy. PaspabarsiBa-
I0TCSL CIIOCOOBI YMEHBIIEHUS
BJIUAHUA COOCTBEHHOTO
MarHMTHOTO IOJIA IIy9YKa Ha
dopmupoBaHuEe TPOTSIKEH-
HBIX 3JIEKTPOHHBIX ITyYKOB.

1. Bennuenxko B.I1., Bysros F0.1., KomiesieB B.1. CBepXIIHPOKONIOJIOCHBIE UMITYJIbCHBIE pagrocucTeMsl / HoBocubupcek: Hayka, 2015. — 483 c.

2. Abdullin E.N, Ivanov N.G., Losev V.F., and A.V. Morozov. Generation of a large cross-section electron beam in the vacuum diode with rod current
returns// Laser and Particle Beams. — 2013. — V. 31. — P. 697 — 702. DOI: 10.1017/S026303461300075X

3. Yazos B.A., eituysnu M.IL., KomteseB B./. Pe3oHaHCHOE B3aNMO/eiCTBIIE CHMMETPHUYHBIX TIOBEPXHOCTHBIX M 00bEMHBIX BOJIH B CBEPXPa3MePHBIX
CEKI[MOHUPOBAHHBIX 3aMeJISIONINX CTPYKTYpax // Vi3BecTust By3oB. @usmka. 2020. T. 63. N0 2. C. 36—43.
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B snaGopatopum BeAyTCA HCCIELOBAHUSA MHOTOBOJHOBBIX
YEePEeHKOBCKHX T'eHePaTOpOB, IO3BOJIAIONIUX Ipeo0pas3oBaThb
9HEPrui0 JIEKTPOHHOro Iyyka B MouiHoe CBY usmimyuenwue [3].
OCHOBHOe BHUMAaHHe yjesnsercs (GU3UKe B3aUMOJEHCTBUA
Tpy6UaTOTO PENSATUBUCTCKOTO 3JIEKTPOHHOTO IIydyKa H
3JIEKTPOMATHUTHOTO II0JISI B CBEPXPa3MepHBIX (JuaMeTp MHOTO
6oJibllle JJIMHBI BOJIHBI HB3JIyYeHHs) CEKIIMOHUPOBAHHBIX
3aMeUISIIOIINX CTPYKTypax, B ToM uncie B cy6-Tl quamnasone
4acTOT. B HayyHOM KoJJleKTHBe paspabaTsiBaloTCs
TeopeTHYeCKHe MOJENH U BeAyTCsA DKCIePUMeHTaJbHbIe
HCCJIeZIOBAHUA HAa HaHOCeKyHJHOM yckopurtene CHHYC-7M c
9Heprue 3JIEKTPOHOB 710 500 K9B.

ITpu BBINOJIHEHUU HAyYHO-HCCIIEAOBATEILCKOH pPabOTHI
CTyIeHT OCBOMT KOMIIBIOTEDHBIE IPOTPAMMBI [JIA
MozienupoBaHusA aHTeHH u CBY ycrpoiictB, mpumer
ydacThe B pa3paboTKe KOHCTPYKIIUH TeHepaToOpoB U
aHTeHH Ha OCHOBe YHCJEHHOIO0 MOJeJIHPOBAHUA.
IInanupyeTca ydacThe CTy[€HTa B SKCIIEPUMEHTAIbHBIX
uccaenoBaHusAX. bakanaBpckas pabora Gyer 6a3ou JJis
BBITNIOTHEHUA MarUCTePCKOH ArccepTanuu.

X

NIABOPATOPIAS BbICOKOYACTOTHOMDITEKTPOHIKI
L g X

LNEY

Bo3moxHble nccnegoBatenibCkie Tembl AiA (TY€HTOB

TeopeTnt{eCKue nu 3Kcl'lepl/lMeHTaJII>H])Ie HCCIeJOBaHUA
PEJATUBUCTCKUX MHOTOBOJIHOBBIX UYE€PEHKOBCKHX
reHepaTopoB

Hayunvwtil pyxogodumenv: 2.H.c., 0.h-m.H. B.H. Kowenes.

IIpu BBINOJTHEHUU HAYYHO-HCCIIEA0BATENBCKON PabOThI CTYAEHT
OCBOUT KOMIIBIOTEDHBIE MPOrpaMMbl, pa3paboTaHHbIE B
KOJUIEKTHBE, INPUMET ydJacThe B pa3paboTKe KOHCTPYKIUN
3aMeJUIAI0IUX CTPYKTYD MHOTOBOJIHOBBIX YEpPEHKOBCKUX
reHepaTtopoB. HayuyHpIMU 3asauyamMu ABJIAIOTCA IOBBIIIEHUE
3G PEeKTUBHOCTH TeHepanuyd U CTAOUJIBHOCTH BBIXOZHOIO
usyydeHus. IlmaHupyercs yuacTye CTyZeHTa B 9KCIIEPUMEHTaIb-
HBIX HCC/IeIOBaHUAX 110 reHepanuu CBY usmydenus.

UccraexoBanue orkpeiToii TEM-IMHUM JJIA TECTHPOBA-
Hua npueMHsbIx CIIIII anTeHH

Hayunbwtil pyxogodumenv: c.H.c., K.gh.-m.H. FO.A. AnOpees

Pabora npeanosaraer pa3paboTKy U CO3aHIE MAaKeTa OTKPBITON
TEM-11HHAY Iepe/iayu, 3TO IBYX3JIEKTPOIHASA CHCTeMA: IIOCKUH
MIOTEHIIMAJIBHBINA 3JIEKTPOJ] PACIIOIOKEH HA/ IVIOCKUM «3€MJISA-
HBIM» 3JIEKTPO/IoM. Ha KOHIax sYelKu c/ielaHbl KOHHYECKHe
TIepPexo/ibl, K KOTOPHIM HOAKIIOYAIOTCS € O/{HOH CTOPOHBI BXOJHOH
BBICOKOYACTOTHBIN pa3beM, a ¢ APyroi — Harpyska. Pazpaboran-
HYIO JINHHIO, IIOJK/II0YEHHYIO K BEKTOPHOMY aHAJIN3ATOPY Iienei
NIpeJIIIoJIaraeTcsl UCIOJIb30BaTh IS TECTUPOBAHUA IIPHEMHBIX
CIIII aHTeHH U pa3INIHBIX 00BEKTOB.

HUccrexoBaHue MCTOYHHKA € IUVIA3MEHHBIM AaHOAOM H
BBIBO/JIOM 9HEPTHH JIEKTPOHHOIO IIyYKa B armocdepy

Hayunbwtii pyxogodumenyv: 8.H.c.,0.m.H. J.H. A60yraun

B pabore mnpezsaraercsi ydacTue B SKCIEPUMEHTAJIbHBIX
HCCJIEZIOBAHNUAX HCTOYHHMKA 3JIEKTPOHHOTO ITyYKa CO B3PBIBO-
9MUCCHOHHBIM KaTOZIOM U IUVIa3MEHHBIM aHOJIOM, IIpe/IHAa3HAYEeH-
HOTO /I TeHEPAllUH 3JIEKTPOHHBIX IYYKOB U HX BBIBOZAY B
arMmocdepy yepe3 OKHO U3 aTIOMUHUEBOU (Hosrbru. MlcTouHUKOM
BBICOKOT'O HANPsXKEHUA 150-220 KB U TOKa 1,5-2 KA JUIUTEIbHOC-
TBIO 5 MKC fABJII€TCS MHOTOCTYIIEHUYaThIil reHepatop Mapkca.
Hay4yHas 3azadya COCTOHUT B OIUCAHUHU IIPOLIECCOB B BAKYYMHOM
JMoJie, TEXHUYECKas 3a7avya — B IIOBBIIIEHUH PAaBHOMEPHOCTH
BBIBO/IA ITyYKA U YBEJIMYEHUH 9HEPro3dHeKTHBHOCTH.

UHCTUTYT CUTbHOTOYHOI SNEKTPOHMKIA CO PAH 31




NNABOPATOPUA HENMHEMHOW BUOEOUMYNbCHOW IOKALIAWA

JlaGopaTopusi HeJMHEHHOU BHUIEOUM-
MyJIbCHON JIOKalMM 00pa3oBaHa B OK-
Ts16pe 2021 roza. B Hacrosiiee BpemMst B
J1abopaTopuIo BXOAUT OoJiee 20 COTPY/-
HHUKOB, U3 KOTOPBIX 3 JIOKTOpAa HAyK, 3
KaHJuUJiaTa HayK, 3 aClIMpaHTa, a TaKkXKe
CTYZIEHTBl MarucTpaTtypsl u Oakaia-
Bpuara. JlabopaTtopusi COTpYZHUYAET C
tomckumu Byzamu (TYCYP, TI'Y, TIT V).
PykoBoauTesieM 1ab0paTOpUN SBJISIETCS
K.T.H. JIOLEeHT Auiekceli BuxropoBuu
®areeB. Ero ocHOBHBIE HayUHbIE PAOOTHI
MOCBSIII[EHBI MTACCUBHBIM YCTPOUCTBAM
CBY- u KBY-guama3oHOB, aHTEHHBIM
U3MEPEHUSIM U HEeJUHEHUHBIM
HMCKAKEHUSIM.

DATEEB
Anexceii Bukroposuy,
K.T.H, 3aB. JIHBJI

fateev@tusur.ru

Hayunbim pykoBogurtenem JIHBJI aBiserca A.T.H., JOLEHT
Anyapn BanepreBuu CemenoB. HanpapiieHus ero HayqHbIX PabOT
CBSI3aHBI C CHHTE30M HEJTMHEHHBIX MO/JIeJIEH 3JIEMEHTOB U
YCTPOMWCTB [ UMITYJIbCHBIX M IIHUPO-
KOIIOJIOCHBIX PEXXHMOB, H3MepeHHeM
HEJIUHEHHBIX HMCKAKEHUH CII0MKHBIX
CHUTHAJIOB, JAUATHOCTHYECKUMHU U
JIOKAIIMOHHBIMH CHCTEMAaMU C UCIIOJIb-
30BaHHEM HEJIMHEHHOTO OTKJIMKA Ha
UMITYJIbCHBIE BO3IEHCTBUA.

JlabopaTopusi O6blIa co3zaHa AJs
Hccae0OBaHUU U pa3paboTKu B
[IEPCIIEKTUBHON 006J1aCTH HeJTMHEHHON
JIoKanuy. IIepCcrneKTHBHOCTh JJAHHOTO
HaIPABJIEHUS COCTOUT B TOM, YTO TAKUX
HCClIeJOBAaHUM He NPOBOAUTCA B
Poccuu, a 3a pyOexoM JaHHBIM Ha-
[IpaBJeHHeM 3aHIUMAIOTCS eJUHUIIBL.

UHCTUTYT CUNBHOTOYHO INEKTPOHMKIA CO PAH

Mreen oo

Kpome 3TOro, B CBSI3M C yBEJIMUYEHHUEM IUIOTHOCTH Pa3JIMYHBIX
3JIEKTPOHHBIX Ta/[PKETOB, CO3/JaHHEM MOOUJIBHBIX POOOTHU3HPO-
BaHHBIX U aBTOIUJIOTUPYEMBIX CHCTEM, BO3PACTAET IOTPEOHOCTD
B PaZiMOJIOKAIIMOHHBIX CHCTEMAaX C OTHOCHUTEJIBHO HeOOJIBIION
(BmecATKH METPOB, EJUHULIBI KWJIOMETPOB) JAJIbHOCTHIO IEACTBUSA,
HO C BBICOKO# N30HPATEIbHOCTHIO U IOMEXOYCTONYUBOCTHIO.

Ilenblo sABifgerca pa3paboTKa M CO3JaHUE BBICOKOMOIIIHOTO
HEeJIMHEHHOTO JIOKAaTopa, KOTOPBIM CMOXKeT (UKCHUPOBATH
HeJIMHelHble 00BbEKThl Ha JeCATKU KHIOMeTpoB. Jlaboparopus
ob6beauHMIIA CTyIeHTOB U yueHbIX 1ICD CO PAH 1 yHUBEPCUTETOB
Tomcka. B nanpHelinieM oxuaaeTcs, 4TO U300PETEHUs YUEHbIX
saboparopuu OyAyT HCIOJIB30BATHCS B 0OOPOHHOM U Ipa/iaH-
CKOW IIPOMBIIIJIEHHOCTH.

OCHOBHBIMM HAaNpaBJIeHUAMH PabOTHI ABJIAIOTCA: HEJIHMHEHHOe
BU/IEOUMIIYyJIbCHOE 3JIEKTPOMAarHUTHOE MOJeJUPOBaHUE,
HeJIMHEeHHble PaZIMOJIOKATOPhl HAa DAa3IMYHBIX 30HIAUPYIOIIUX
CUTHAJIAX, IOBe/ICHYECKUe MO/Ie/IN HeJIMHEeHBIX pPaccenBaTesel,
HeJIMHEeHHble H3MEePEHNUs, CO3/laHue KUJIOBATHBIX

reHepaTopOB HAHOCEKYH/THOH

JUTUTETBHOCTH, QaHAJIU3
3JIEKTPOAUHAMUYECKOHN
COBMECTHUMOCTH,
CBEPXIIHUPOKOIIOJIOCHBIE
AHTEHHbIE U IPHEeMHbIe
CUCTEMBI.
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Bo3moxHble nccnegoBatenbckie TeMbl AnA (TYAEHTOB

HesinHeHbII BUEOUMILYJIbCHBII Pa{H0JIOKATOP BHICOKOI MOIIHOCTH
Hayunwtit pyxogodumendv: c.H.c.,0.m.H. D.B. Cemeros

Tenepanusa nap npoTuBoda3HBIX BUAEOMMIIYJIbCOB HAHOCEKYHIHOM
JUIATEJIFHOCTH MOIHOCTHIO MOpsiAka 1 MBT

Hayunbwtil pyxogodumendv: c.H.c.,0.m.H. b.H. Asdouenxo

HesmmHelHOe BUAEONMILYIbCHOE MOAEINPOBaHUE
Hayunwtil pyxogodumens: 3a8.2ab., x.m.H.A.B. Pamees

st paboThl B J1a0OPATOPUU CTYZIEHTAM HEOOXOIUMBI TEOPETHYECKHE
3HaHus B obOsactu CBY-mpubOpOB, CXEMOTEXHUKH, PaJHOTEXHUKU,
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WMETh HaBBIKUA HCIIOJIb30BAHUsI CHUCTEM AaBTOMATHU3AIMH IPOEKTHBIX
pa6ot (CAIIP).

IIpyu BBITIOJIHEHHUU PABOT CTYIEHT YUYBCTBYET B IIE€PCIEKTUBHOM
HalpaBJIeHUH, TPUOOPETaeT HABBIKA KOMITHIOTEPHOTO MO/IEIUPOBAHMS

)

s

CUCTEM aHTEHHBIX cucTeM U CBY-yCTpOMCTB, yUyBCTBYET B IPOBEEHUN
9KCIIEPUMEHTATBHBIX PaboT. B Gy/IyIiieM BO3MOKHO TPYAOYCTPOUCTBO B
M C3 CO PAH Ha 10/1KHOCTD B COOTBETCTBUU C KBATTU(PUKAIIHEH.

3Haunmble nybauKawum

1. Semyonov E.V. Nonlinear scattering of narrowband and ultra wideband signals at equal peak intensity// Proc. of XV International Scientific and
Technical Conference “Actual Problems of Electronic Instrument Engineering”, Russia

2. CemeHoB D.B. AHayu3 cocraBa HeJIMHEWHBIX HCKAXKEHUH IIPU BU/IEOMMITYJILCHBIX BO3/IEHCTBHUH C TPUMEHeHHeM NOBe/IeHYeHCKUX HeJTMHEeHHBIX
Mo/ieJIel BJIeKTPUYUECKHUX Leneii // VI3BecTHsA BBICIINX yueOHBIX 3aBe/ieHU. PasoaekTponnka

3. Ilart. 2516436 Poccuiickas ®eneparus, MITK Go1S 13/48. Crioco6 oGHapy»KeHuUs CKPBITHIX HEJIMHEHHbBIX Pa/In03JIEKTPOHHBIX 271eMeHTOB / fIKy6oB B.
I1., ununos C. 3., Cyxaunos 1. fI.; nmatenToobianarens Aky6os B. I1., ununos C. 3. — omny6i. 20.05.14, Bios. N2 3. — 10 c.

4. Ultra-wideband radio tomographic imaging with resolution near the diffraction limit / S. E. Shipilov [ et al.] // Optical and Quantum Electronics. —
2017. V. 49, N2 10. — P. 339.
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