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Hayuusiii coser PAH no ¢pusuke HU3K0TEMNEpaTypPHO NIa3Mbl

3AJIAYHA
Hay4unoro cosera PAH no ¢pu3uke HU3KOTEMIIEPATYPHOIi IJIa3MbI

e Koopaunamus pabor B obnactu (U3MKH, TEXHUKH U TPUMEHEHHH HH3KOTEMIIEpaTypHO
TUIa3MBI.

¢ Opranusanusa ¥ TNOANEPKKA HAyYHBIX MEPONPHUATHH B o0JacTH (U3UKH, TEXHHKH H
IPUMEHEHHUH HU3KOTEMITEPAaTyPHOH ITa3MEl.

® HndopmannonHoe obecredeHHe CEHAINCTOB B 00acTH GU3NKH, TEXHUKU ¥ MPHMEHEHHUI
HH3KOTEMIEPATYPHOMH MIa3MBEI.

HH®OPMALIMOHHASA JEATEJIBHOCTH COBETA
OmuuM M3 BaXHBIX HampaBieHHi aestensHoctH Hayunoro coera PAH mo d¢usuke
HU3KOTEMITEPaTypHOH IUIa3Mbl  ABJIAETCA HWH(POPMANMOHHOE OOecreueHHe ChnenuanucToB,
paboraromux B 00JacTH (PU3NKMU, TEXHHKH W NPHMEHEHHS HHU3KOTEMIIEPATYPHOU ILIA3MBI.
Coennamuctel B oOnacTH (DM3WKM, TEXHHKH M NPUMEHEHHsS HH3KOTEMIEPATYPHOM IUIa3MBI
MH(OOPMUPYIOTCS 110 3JEKTPOHHON MOYTE O MEXIYHAPOIHEIX M POCCHHCKHX MEPONPHATUSAX B
sroii  obmactu. C 2018 roma pabGoraer u oOHOBiusercs caiitr Hayusoro cosera:

http://www.ihed.ras.ru/council/
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OCHOBHBIE PE3YJIbTATBI HCCJIEJOBAHUM B 2023 r.

Axnuonepunoe Oomecrso I'ocynapcrBennniii Hayunsiii LlenTp Poccuiickoii
Denepaunu Tpouukuit Uncruryr MuHoBanuonubix 1 TepmosiiepHbIX

UccaenoBanuii (AO «CHI P® TPUHUTH»)
108840, r. Mockga, r. Tponuxk, yi. ITymkoBsix, Bi. 12
JlaGopaTopHsi KHHETHKH CJIa00HOHH30BAHHOM IJIA3MBI
Axumesn IOpnii CemenoBu4, HauaJIbLHUK J1abopaTopuu, A.¢.-M.H., npodeccop
Ten. 8(926)8930468, akishev(@triniti.ru
H3y4yenue pU3HIECKHX NPOUECCOB B CHJIBHOTOYHBIX pa3psiiaX NPH HU3KHX H CPeTHUX
JA2BJICHUAX NPH HAJIHYAH COOCTBEHHBIX H CTOPOHHHX MATHHTHBIX MoJIei

BrinonHeH MK HecnegoBaHui GU3HKHM CUIBHOTOYHBIX Pa3ps/iOB IPU HU3KHX H CPETHUX
JIaBJICHUSAX B NIONEPEYHOM H MIPOJIOJILHOM MAarHUTHOM Tojie. B mepBoM ciiydae MarHuTHOE T10Jie
co3aaeTcs COOCTBEHHBIM TOKOM paspsijia, BO BTOPOM — IOJIE€ CO3AAETCA BHEIIHUM UCTOYHHUKOM.

[InasMeHHble yCKOPHUTENH, (DOPMHPYIOIIHE BHICOKOCKOPOCTHBIE IUIa3MEHHBIE CTPYH 3a
CYET CHJIOBOTO BO3JECHCTBHA Ha IUIa3My COOCTBEHHBIM IIONEPEYHBIM MArHHUTHBIM [OJIEM,
paboTaroT npu GoabBmMX TOKax. M3-3a 3TOro Ha MX JIEKTPOJAX MOTYT BO3HUKATh TOKOBHIE IIATHA
C BBICOKOH IUIOTHOCTBIO TOKA, KOTOpBIE MPUBOIST K YCKOPEHHOH 9PO3UH SIIEKTPOIOB M, T€M
CaMbIM, OrPaHHYUBAIOT CPOK MX CIykObl. B skcnepumenTax pabotsi [1] uccieoBaHbl TOKOBbIE
PEXKHUMBI TUIA3MEHHOTO YCKOPHUTENA C UMITYJIBCHBIM Pa3pAanoM MexIy AByms JUMHHBIME (L=30
CM) M TNapajUIeNbHBIMH CTepKHAMH auamerpoM 10 MM mpu Tokax 1m0 70 kxA. Paspsng
VHHIUHPOBAJICA HA OJHOM KOHIIE 3JIEKTPOJIOB, U 0Opa3oBaBieecs 00J1ako IIa3Mbl ¢ OONBIIOH
CKOPOCTEIO IEPEMELIAIOCE K BEIXOAY YCKOPHUTEIA 3a CYET CHJIOBOTO BO3ZEHCTBUA COOCTBEHHEIM
MarHUTHBIM 1oJIeM. CHIIBHOTOYHBIN pa3psi/l HCCIIEN0BAJICS B a30Te M TeJIMH NPH JaBJIeHUsIX oT 4
1o 50 Topp xak 6e3 TOKOBBIX MATEH, TaK M C TOKOBBIMH IISTHAMH Ha JJIEKTpoaax. Merogamu
CKOPOCTHOH (OTOCHEMKH C OJKCIO3MIMEH KakIOro W3 BOCBMH KaJpoB, paBHOi 60 HC,
YCTaHOBJIEHO, YTO TOKOBBIE IIATHA HAa KaTO/E BO3HUKAIH TOJIbKO B a3ote npu aasinenun S0 Topp.
[Ipx MEHBIIMX JABJICHUAX TOKOBBIE MATHA OTCYTCTBOBAIM KAaK B paspsi/ie B IelMH, TaK U B a30Te.
OnHako ecTh OCHOBAHUS IOJIaraTh, 4TO NpH JaBieHuu Gosbiie 50 Topp TOKOBBIE MSTHA MOTYT
BO3HMKAaTh B o0Oomx rasax. OOHapyKEHO, YTO KaTO/AHBIE TOKOBHIC IATHA HMEIOT MEHBIIYIO
CKOPOCTB II€PEMEILIEHHS 110 CPABHEHMIO C TIOTOKOM IUIa3MEI, TI03TOMY, YTOOBI COrIacoBaTh CBOE
JBMDKEHHE C IUIa3MOH, KaTOJHBIC IIATHA IMEPEMEIIAIOTCA BAOJb 3JIEKTPOAA NMPBDKKaMU. B 3ToM
ciy4ae nepeJHuil QpPOHT IUIa3MBl HE MEPHEeHAUKYIAPEH 3IEKTPOJaM, HO HAKJIOHEH, TaK YTO
aHOJIHBIN Kpait ppoHTa orepexaeT KaTOAHBIN Kpait hpoHTa.

Bo BTOpOM LHMKJIE 3KCIEPUMEHTAJIBHBIX HCCIIEOBAHHUI TONYYEHBI PE3yJbTATHI IO
(opMHPOBaHHUIO U MOCHEAYIOMIEH BoonUY poTsHkeHHOoH (I = 300 MM) U TOHKOCTEHHOI (Ar =
10 mm) TpyG4aToii (2r = 110 MM) ru1a3mel Bo BHELTHEM €J1a6OM MPOI0JIBHOM MarHUTHOM 1toie (B
= 175 Tc). Tlpobnema cocrosna B TOM, YTO IUIa3My HeOOXOAWMO OBUIO CO34aTh BHYTPH
METaJIMYECKOH TpyOBl BONM3M €e CTEHKH HA PACCTOSIHUM OT Hee Bcero 3.5 cMm. BaxHbIM
NMOCTOMHCTBOM PpaboTHl SBIAETCA TO, YTO TpyOuaras miasma mnojydeHa 0Ge3 HCHIOIb30BaHHA
TEPMO3MHUCCHOHHOTO KaToJla, HO C INPHUHYJHUTENIBHBIM CO3JaHUEM 3aTPABOYHBIX 3JIEKTPOHOB,
UHUOUHMPYIONMX pPa3BUTHE HWOHW3ALMOHHBIX JaBHH. LlMaMHApHuYeckas Kamepa, B KOTOPOMH
topmupoBanack TpyOuaTas IuiasMa, MpoOKad4uBaiach aproOHOM BHICOKOW 4HMCTOTHI (99.998%) co
CKOPOCTBIO 0K0JI0 1 M/c npu nasnennu P = 107~ 102 Topp. YcTaHOBIEHO pasnuuKe B THHAMHKE
npobosi, 3aBepiIaiomierocs HopMupoBaHUeM TpyOGUATOro paspsja, NpH ABYX CIocodax co3IaHus
3aTPABOYHBIX 3JIEKTPOHOB. B 1epBOM M3 HUX MMITYJIBCHBINH paspsijl, NPEAMIECTBYIOUMHA mojaue
BBICOKOT'0 HalPsKEHUsI OCHOBHOIO paspsjia, CO3AaBall MPEAUOHU3YIOMIYIO 1a3My B HEOOJIBILOMH
006/1aCTH BOKPYT CEKIMOHHPOBAHHBIX KaTo0B. Bo BTOpoM cnocofe 3aTpaBOYHBIE 3JIEKTPOHEI
CO3/1aBaJuCh BO Becel paboued 30He paspsamHoii kamepbl BY paspsmom ¢ gacroroit 85 kl'i u
JUIATEJIBHOCTBIO OKOJIO OJ{HOM CeKyH/Ibl. BricOKkOCKOpocTHas cheMKa 4-kanposoit ICCD kamepoit
MO3BOJIMJIA YCTAHOBUTH JMHAMUKY (DOPMHUPOBAHUS paspsijia Ha Bcex ero craausx. IIpoBeneHsr
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Hay4unsiii coser PAH no gusnke Hu3KoTEMNEpaTypHOi MI123Mbl

U3MEpEeHHs TPOJOJIBHOTO M pajHallbHOro Toka paspsana. IlomydeHHble pe3ynbTaThl MOKa3alH
BO3MOXXHOCTh  IPOCTPAHCTBEHHOH M30/SIIMHA TPOTHKEHHOM  TpyOuaToid muasmel  OT
META/UIMYECKOH CTEHKH pa3psAHOi KaMephl 3a CYET HCIOIb30BaHHUA ciaaboro mnpojoLHOro
MarHuTHOIO TOJIS.

JlurepaTtypa
1. Yu. Akishev, T. Alekseeva, V. Karalnik, A. Petryakov. Phenomenology of High-Current
Discharge in N2 and He at Medium Pressures between Two Electrodes of Rail Geometry. Plasma
Physics Reports, 2023, Vol. 49, No. 5, pp. 549-558., DOI: 10.1134/S1063780X2260181X
2. Axumen I0.C., baxtun B.IL., Byneiixo A.b., Jloza O.T., IlerpskoB A.B., PaBacs A.A.,
®edenosa E.C. @opmupoBaHHE NPOTKEHHOW TpyO4aTodl IUuia3Mbl B aproHe NpH HHU3KOM
JaBICHHM W B C1a0OM IMPOJOJIBHOM MarHuTHOM mose. [lpunsara x nedatu B Plasma Physics
Reports

OTtnenenne TeopeTuueckoil GUINKH, BBIYMHCINTEIbHON MAaTeMAaTHKH H NMepPCHeKTHBHBIX
pa3paboTox
@OuMnnos AHaToui BacuibseBud, HAYYHBIH PYKOBOJUTE/Ib OTAEICHHS, 1.(.-M.H.
Ten. 8(495)8415262, fav@triniti.ru
Hccneposanne pu3HYecKHX NPONECCOB B HeHACAIbHOI M1a3Me

PaccmoTtpena 3a1a4a 0 B3aMMOJICHCTBUM TPEX 3apsKEHHBIX YacTHII, Pa3MEpOM OJ(HOH 3
KOTOPBIX MOXHO npenebpeus [1]. MerosoM pasnoxkeHus M0 IIAPOBBIM FAPMOHMKAM Hal/IEHBI
ypaBHEHHUs A KO3()DHUIHEHTOB pa3IoKeHus MOTEeHIHana ekTpudeckoro mois. [lomyuens
BBIPAXXEHHU JUIS JEKaPTOBBIX KOMIIOHEHT CHJIBI U MOMEHTA CHJIBI B3aumozeiicTeus. [lokasano, 9To
HECMOTPsI Ha HapylI€HHE aKCHANbHOM CHMMETPHH NpPH N00aBICHHU TPETHEH YaCTHIBI, IPH
PaBHOMEPHOH 3apsAJiKe 4aCTHIIBI cheprueckoil GopMbl BCE KOMIIOHEHThI BEKTOPa MOMEHTA CHUIBL,
JeHcTBYIONIEH Ha Hee, paBHbI Hymi0. ITyTeM BbiieIeHUA BKIIaJOB 3apsAA0B-U300paKeHHH B SBHOM
BUE MONy4YeHbl (GOpMYIIBI Ui MOBEPXHOCTHOH IUIOTHOCTH 3apsijia M CHJIBI B3aMMOJEHCTBHSA
qacTuLl. Mcene10BaHbl yCII0BUS BOSHUKHOBEHHS IPUTSKCHHUS MEXIY OMHOMMEHHO 3apKEHHBIMH
ceprHuecKMMH HaCTUI[AMH B 3aBUCHUMOCTH OT IOJIOXKEHUA TOUCIHOI.

Ha ocnoBe unTerpanbHbIX ypaBHeHHI OpHiuTeiiHa—LlepHuKe M8 MHONOKOMITOHEHTHOH
KHUJIKOCTH MPOBEIEHO MCCIEI0BAaHUE TePMOIMHAMHYECKOH YCTOHYUBOCTH MHOTOKOMIIOHEHTHOH
miasMel  [2]. B ycnoBHAX NPHMEHHMOCTH Je0aeBCKOro NpHOMMIKEHHUS [Is IPAMBIX
KOPPEIAUOHHBIX (YHKIMH U8 BCEX KOMIIOHEHT IUIa3sMbl, KpOME CaMOW HeHealbHOMH
MOACHCTEMBI, M IUIA3Mbl € JIIOOBIM YHCJIOM KOMIIOHEHT BBIMIOJIHEH IEpPexon K
OJHOKOMIIOHEHTHOMY ypaBHeHHI0 OpHiureiiHa—L{epHuKe s caMoii HenIeaTbHOM MOJJCHCTEMEI.
IToxazaHo, 4TO BCE NMapHbIE KOPPENALMOHHbBIE QYHKIHH, CTPYKTYpHBIE (PAaKTOPHI 3apsAA-3apsj H
YaCTUIA-YaCTHIIA OCTAIOTCS TIOJIOKUTENIBHBIMU IIPH BCEX 3HAYEHHMAX AapryMEHTa BO BCEM
HCCIICOBAaHHOM [IMAlla30HE IapaMeTpa HEWUIEaNbHOCTH CaMOW HEHUAEaTbHOM IOJCUCTEMBL
HccneoBanbl yclnoBus HapyHIEHUs TEPMOJMHAMHMYECKOH yCTOWYMBOCTH TPEXKOMIIOHEHTHOM
NBUIEBOM IUIA3MBI IPH Pa3HbIX 3HAKaX 3aps/a IMBUIEBBIX YaCTUIl U Pa3HBIX HX KOHLEHTPAIHIX.

IIpoBeicHBl 3KCIEPUMEHTANBHBIE W AHAIUTHYECKHE HCCIIEAOBAHUA CTPYKTYPHBIX H
JMHAMHYECKUX CBOHCTB MOHOCJIOS, COCTOAIIEr0 U3 NBUIMHOK, B 3JIEKTPOCTATUYECKOH JIOBYIIKE B
nna3mMe BU-paspsza [3]. OkcnepuMeHTaIBHO TOKa3aHa BO3MOXKHOCTE (YOPMHUPOBAHUS MOHOCIIOA
C M30TPOIHEIM PACIPENEICHHEM MEXIACTUIHOTO PACCTOAHNSA U KHHETHIECKOH SHEPTUH YaCTHII
B cTpykType. M30Tponus uMeeT pelaroiee 3HaueHHe Ul U3YYeHHs pa3iIHyHBIX MPOIECCOB B
TaKUX CHCTEMax, B TOM YHCJIE KHHETHKH (Da3oBBIX MepexooB, GOPMUPOBAHUS HAMPABICHHBIX
MIOTOKOB, PaclpOCTPaHEHHs BOJH U JIPYTHX.

PaccMOTpeHO  DJIEKTPOCTATMYECKOE B3aMMOJICHCTBHE HAaHOYACTHIl, OOYCJIOBIEHHOE
NEPEKPHITHEM JIBOMHBIX DJIEKTPUIECKHX CIIOEB, U B3auMozeiicTeue Ban-nep-Baansca, Be3sBaHHOE
KBAHTOBBIMH M TEPMOJMHAMHYECKMMH (IyKTyalMsMH OJIEKTPOMArHUTHBIX monei [4,8].
ONEeKTPOCTaTUYECKOE B3aUMOEHCTBHE PaCCMOTPEHO Ha OCHOBE JIMHEAPH30BaHHOI'O YPaBHEHUS
[Iyaccona—bonpliMana s 4YacTull ¢ (UKCHPOBAHHBIM 3JIEKTPHUYECKUM IMMOTEHIMAIOM HX
noBepXHoCTH. [loydueHno TouHOE pereHue 3alayn KaK i OJHHAKOBBIX YaCTHL, TAK U JUIs YACTHIL
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CHIBHO  OTAMYAIOLIMXCA pasmepoB. J[lina B3aumopelcTBusa Ban-gep-Baansca yurteHo
3KpaHUPOBAHHE CTATMYECKHX (IyKTyauuii W 3ama3[bIBAHHE 3JIEKTPOMArHWTHBIX TOJNEH s
AUCTICPCHOHHOM 9aCTH B3aMMOJEHCTBUA. PaccunTaHa moiHas SHEprusi B3aUMOJEHCTBHS JIBYX
YacTHII JUIA {HAITa30Ha BO3MOXKHEIX KOHIEHTPAIM HOHOB B anektponuTe ot 1072 5o 107 momns/n
¥ pasMepoB HaHodactul o 1 10 10° um. O6HapyseHO nmpeobiiagaHie CHIIBI Ban-nep-Baainbsca
HaJl CHJIOH 9KPaHHUPOBAHHOI'O 3JIEKTPOCTATHYECKOT0 OTTAJIKHBAHUS IIPH BHICOKMX KOHIIEHTPALMAX
3NeKTpoNuTa B juanazone ot 1072 go 107> Momb/n Kak NIpH MaibiX, TaKk u npu 60JIBIIMX
MEXYACTUIHBIX PACCTOSAHHUAX.

ITposenexsr OKCIIEPHMEHTAIILHBIE HCCIIEIOBaHUS KOPpO3UH xKenesa B
HHU3KOTEMIIEPATYPHOH I[UIa3Me BIAXKHOIO BO3AyXa, (OpMHUpYeMOW IOJ JEHCTBHEM IyYKa
OBICTPBIX 3JIEKTPOHOB, B 3aBUCHMOCTH OT BEJIMYMHBI OTHOCHTENLHON BIAKHOCTH Bo3ayxa [5].
IToka3aHOo, YTO MOTOK OBICTPHIX SIEKTPOHOB, KOTOPBIA SBISETCS HIEATLHBIM HMHTATOPOM
JCHUCTBUS PAJMOAKTUBHOIO P-M3JTydeHNs, 3HAYUTEIBEHO HHTEHCH(UIMPYET KOPPO3HIO JKee3a B
m1a3M000pasyroleii ra30Boii cpelie, B KOTOPOit 0{HOBPEMEHHO PUCYTCTBYIOT KHCIIOPOJ M ITaphI
BOJBL. Y CTAQHOBJICHO, YTO CKOPOCTh KOPPO3HU B YCIOBHAX PaAMOaKTUBHOTO OGJYYEHHS PE3KO
BO3pAacCTaeT, KOI/la OTHOCHTEIbHAs BIaXXHOCTh Bo3yxa npessimaet 10%. [TpoBeaeno unciaennoe
MOJEIMPOBAHHE MOHHOI'O COCTaBa IIA3MbI ¢ Y4eTOM 12 MONOKHUTENbHEIX H 12 OTpHIIATEIBHEIX
THAPaTHPOBAHHBIX HOHOB IPH Pa3sHbIX HHTEHCHBHOCTAX MCTOYHUKA BHELIHEH HOHU3AIMK U [IPU
Pa3sHBIX 3HAYEHMAX OTHOCHTENBHOM Biaxksoctd or 107 mo 100%. Ha ocHOBe MpOBEIEHHBIX
OLIEHOK BBIJBUHYTA TUIIOTE3a 00 ONpesesAIomeil posii KIaCTEPHBIX MMAPATHPOBAHHAIX HOHOB,
o6uIbHO OOpasyromuXcs B IIa3Me BI@KHOTO BO3AyXa NpH aTMOCHEPHOM JaBIICHHH, B
FETEPOTEHHBIX IPOLIECCaX OKUCIIEHHS JKEIIE3a.

MeTtoaamu KBaHTOBO#M XHMHH HCCITEIOBAHEI H30MEPEI HOHHO-MOJIEKYIISIPHBIX KOMILIEKCOB
H'(H20)s, BKIIOYAaIOmmX [0 mIECTH MONeKyn Boxsl [6]. Ilosuuum atomoB B nu3oMepax,
COOTBETCTBYIOIIME rnobanbHOMYy M Haubosee IIyOOKHM JIOKQJIBHBIM — MHHHMyMam
NOTCHIMAIBLHOM SHEPrUM, PACCYHTAHBI C HCIOJB30BAHMEM AITOPUTMA CIIy4alHOrO MOHMCKA.
BhimosiHeHa OlEHKAa 9HEPIHil aKTHBALMH HEKOTOPHIX KOH(MIYPALMOHHBIX NpeBpalicHMil. B
rapMOHMYECKOM  NPUOIMKEHHH  ONpPEJENeHBl  TEPMOJMHAMHYECKHE  XapaKTEPHCTHKH
KJIaCTEPU3aLUHU U Pacrajia KOMILIEKCOB, KOTOPBIE XOPOILIO COMIACYFOTCS € 3KCIIEPUMEHTAIBHEIMA
NanHbiMu. [ToxazaHa BO3MOXHOCTB YIIPOINEHUS TEOPETHYECKOTO HCCIIE0BAHMS PEaKIMil myTeM
YCPEAHEHHS TePMOMHAMUYECKHX XapPaKTEPUCTHK IO Pa3/IMYHbIM KaHAJIAM IS DHEPreTHIECKH
ONU3KMX W30MEPOB. YCTaHOBIeHAa cabas 3aBHCHMOCTh SHTPONHH pEAKIUH OT pasMepa
komIutekca. Jlis OOBACHEHMS pe3y/ibTaTOB BBIMUCICHHH MNPELIOKEHA YIPOIIEHHAs MOJIENb,
HCTIOJIb30BAHUE KOTOPOH JUIs OLEHKH SHTPOIUH PEaKLUii KJIACTEPH3AINHN U PACIia/ia KOMIUIEKCOB
JIaeT XOPOILIEE COTIACHE C IKCTIEPUMEHTOM.

HccnenoBano BiusHME JUIIEKTPHYECCKON IUIEHKH HA IIOBEPXHOCTH MPOBOIAIIMX
NBUIEBBIX YAaCTHLl HAa MX JJICKTPOCTATHYECKOE B3auMozencTBue [7]. Ocoboe BHUMAHHE YAECIEHO
ClTy4ar0, KOrJla paJiiyC OZHOH M3 HUX MHOr'0 O0JIbIE pajuyca BTOPOH U CIIy4ar0 HEPaBHOMEPHOTO
Paclpe/ie/ieHus: IIOBEPXHOCTHOTO 3apsifila C BapHaHTaMH pPaBHOMEPHOrO pacrpe/eIeHus
CBOOOZHOIO 3apsijia Ha KaX/10¥ M3 MAKPOYACTHIL 110 BCEH IIOBEPXHOCTH, 110 JIEBBIM H/WITH TPaBBIM
nonymapusam. Pazpaborana MeToMKa pacyeTa MEUIEHHO CXOAALIUXCA PAJIOB C UCIIOIB30BAHHEM
runepreoMeTpudeckux Qynkuuii I'aycca m ImyTeM BBEACHHMs HOBBIX (DYHKIMH, VIS KOTOPBIX
MOIY4eHbI PEKYPPEHTHBIE COOTHOMIEHHSA U METOJUKA YUCIIEHHOTO pacyera.

[IpoBeneHs! 9KCIIEPUMEHTATBHBIE HCCIIEI0BAHUS BIUSHHSA NIEPOXOBATOCTH MOBEPXHOCTH
00pas3sioB Kelle3a Ha CKOPOCTh HX KOPPO3HH B HU3KOTEMIIEPATYPHOM IUIa3Me BIaXKHOTO BO3AyXa
aTtMOC(EpHOro /IaBJICHMUs, TeHEPUPYEMOH IyYKOM OBICTPBIX 37MeKTpoHOB [9]. YcTaHOBNEHO, 9TO
MpoIeCC TIUIA3MOXHMHYCCKON KOPpPO3MH JKele3a, MHUIMMPOBAHHBIA BO3JEHCTBHEM ILIa3MBI
BIIQXHOTO BO3AyXa, HMMEET JB€ XapakTEePHbIE BPEMEHHbIE CTAJUH: IUTa3MEHHYIO M
MOCTIUIA3MEHHYI0, KOTOPBIE CYILECTBEHHO Pa3IMYalOTCs MO JUIMTEIBHOCTH, CKOPOCTH KOPPO3UK
¥ KOHEYHBIM npojaykTaM. [TokaszaHo, 4To BeIMYMHA IIEPOXOBATOCTH MIOBEPXHOCTH HE OKa3bIBAET
3aMETHOI0 BJHMAHHSA HAa CKOPOCTh KOPPO3WHM HAa IUIA3MEHHOHW CTAaAMH, B TO BpeMs Kak Ha
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MOCTI/IA3MEHHOW CTaJMM CKOPOCTh KOPPO3WM 3aMETHO YBEJIMYMBAETCS C POCTOM BEIHUMHBI
IIEPOXOBATOCTH.

B pamkax Teopuu QyHKIMOHANIA IVIOTHOCTH BBITOJIHEHO HCCIIEI0BAHHE B3aUMOACHCTBHSA
HaHOYaCTUIIBI KapOu/ia THTaHa ¢ noanoxkamu amomunus (100), (110) u (111) [10]. Onpexnenenst
SHEPruM B3aMMOJEHCTBUS HAHOYACTHIBI C ITOJUIOXKKOM, TIPOBENEH aHAIW3 pacrpele/eHus
9NEKTPOHHON IUIOTHOCTH M (DYHKIMH JIOKAIU3AUUH 3JIEKTPOHOB MEXY aTOMaMH ATIOMUHHS,
THTaHa | YIIepoJia. Y CTAHOBIICHO, YTO aTOMBI BEPXHHX CIIOEB NMOI0keK amomunus (100) u (110)
B pe3yJibTaTe B3aUMOJEHCTBUS ¢ HAHOYACTHULIEH CYIIECTBEHHO CMEMIAIOTCA OTHOCUTEIBHO CBOMX
HCXOJIHBIX TIO3MLMH, B TO BpeMs Kak il nomnokkd (111) xapakrepHo He3HAYHTENHHOE
CMEIICHHEe aTOMOB. B3auMoJielicTBHE MeXIy aTOMaMH ANIOMHHHS U YIiepoaa Ha MexdasHon
rpannne Al-TiC o6ycnoBieno 06pa3soBaHMEM KOBAJIEHTHBIX XUMHUeckux cBseii Al-C.
OOpasyromue kapOHIHBIE CBA3M aTOMBI ATIOMHHUS He (GOPMHPYIOT XMMHYECKHX CBsi3eil ¢
aTOMaMH THTaHA. ATOMBI AJTIOMHHHS, PacIOJIOKEHHBIE 10 COCEJCTBY C aTOMAMH THUTAaHA M HE
yJacTByrouue B GOpMUPOBaHHU KapOMIHBIX CBs3eil, 06pasyioT cBsasu Al-Ti MerammMueckoro
THIIA.
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TpéxmepHoe paBHOBecHE IJIA3MbI B TOKaMaKe ¢ TOPOHAAIBLHOM acumMeTpueii n = 1

B okcnepuMeHTaNBHBIX YCTaHOBKaX CHMMETPHS MArHMUTHOM KOH(MIypaluu TOKaMaka
HEH30€KHO HapylIaeTcs M3-3a HCKKEHMH MAarHuTHOro mnois u jedexroB cOopku. Xors
OTKJIOHEHHE OT OCEBOW CHMMETPHMM B TOKaMaKaX HEBEIHKO, OHO OKAa3bIBAaeT CYMIECTBEHHOE
BIIMSIHUE HA TAKHE BAXKHBIC JUIA YJEpPXKAHUS IUIa3MBI ABJICHHS, KaK JUHAMHKA BHHTOBBIX MOJI,
B3aUMOJICHCTBYIONIMX C PE3UCTHBHOM cTeHkoil (resistive wall modes), u T0KanM30BaHHBIX Ha
kparo Moj (edge-localized modes — ELMs), yaep>kaHue SHEPrHYHBIX 9aCTHII, HEOKJIACCHIECKHIA
NEepeHoC U mp. Yuciio TOpOMIaNbHBIX TFapMOHHK, YYHTHIBAEMBIX B (Dypbe-pasiioKeHHH IIpH
YUCIICHHOW DPEKOHCTPYKLMM pPaBHOBECHS, YBEJIMYMBAETCH C POCTOM MNEpUOja MO, Takum
00pa3oM, KOH(UTYpalMH ¢ HU3KUM TOPOMAAIBHEIM BOJHOBBEIM YHCIOM /1 SIBIAIOTCS Haubosee
CTIOXXHBIMH JUIsL BBIYHMCIICHUH, Jaxe korja Tpéxmepnsie 3¢¢exts! Manbl [1]. ToponpanbHas
aCHMMETPHS C HU3KMMH 1 THIIMYHA JUI TOKAMAKOB, CHa0XKEHHBIX KaTyIIKaMu st KOHTposist ELM
MU TECTOBBIMM OJIAHKET-MOMYJIAMH, a TaKXKe IS TOKAMAakoB, paboure pPEeXMMBI KOTOPBIX
NEMOHCTPUPYIOT HATMYKE JOJITOKUBYIIHX HACBIEHHBIX uaeanpHsix MI'-mon [2]. s ananu3za
TakuX 3G PEeKTOB HEOOXOJUMa aleKBaTHAS MOJIENb PABHOBECHS TLIa3MBl, JIOIYCKAIOMAs HATHIHE
KPYIMTHOMAcCIITaOHBIX TOPOMJAJIBHBIX HEOAHOPOAHOCTEN.

3ajaBas MAarHUTHOE II0JI€ C HCIIOJB30BAHHEM LMIMHAPHUYECKON CHCTEMBI KOODIMHAT
(r, @, z) MOIU(PUUMPOBAHHBIM CMELIAHHEIM TIPEICTABICHHEM

v
B= Y x N s
rne W= W(r,,z) obosHauaer MarHuTHy10 mOBEpXHOCTh, F = F(r,¢,z) — dyHKIHO

TIOJIOMAANIBHOTO TOKa, a Y = ¥(r, @, Z) KanubpyeT noIouIaIbHbINA MarHUTHEIH TTOTOK, B YCIOBHAX
«cnaboi» aKkCcHagbHOW acCHMMETpHH (C IMapaMeTpoM MalOCTH €) IOJIydaeM YHHBEpPCATbHOE

BBIPOKCHHE QYHKIIMH MarHUTHOM MIOBEPXHOCTH B hopme
0¥, 0¥, ¥,
Y=Y,+¢ [(ko cos @ + pg sin qo)R6—+ (ky cos @ + p; sin @) (ZW - r-a—-)] D
r z
ONMCBIBAOIIEE -IIONPABKH K OCECHMMETPUYHOMY PAaBHOBECHIO IUIa3MbI B OCECHMMMETPHUYHOM
CHCTEME C MarHHTHBIMH TOBepXHOCTAMH Wy = consf, yJOBIETBOPSIOIMIUMH CTaHIAPTHOMY

ypaBHeHuio ['paja-Illadpanosa (YI'IL); BeuuuHb k ¥ p — YUCIIOBBIE TOCTOSHHBIE.
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Beipaxenne (1) mo3BossieT aHATMTUYECKH PaCCYMTATh HECHMMETPUYHEIE TIONPaBKu 7 = 1
K 000l JByMepHON paBHOBECHOH KOH(Hrypaumu Iuiasmel, yjaosierBopsiomeii YIIII.
Ilonmy4eHHOE pelIeHNe TPUBHAIBHO yJOBIETBOPsieT ycinoBuio B-VW=0 u rapantupyer penieHue
OCTANIbHBIX YPABHEHHII PABHOBECHS C TOYHOCTBIO BIUIOTH 10 ~ €. [I03TOMY OHO IIPUIOIHO AU
OMUCAHUA C11ab0 OCEHECHMMETPHYHBIX IUIA3MEHHBIX KOH(GUrypaluii, B YaCTHOCTH, I pacdyéra
TPEXMEpPHBIX 3(dekToB B TokamakaX. Takoe aHATUTHYECKOE NPEACTABJIECHHE PAaBHOBECHS
obecrieyuBaeT BBICOKOE IIPOCTPAHCTBEHHOE paspelleHHe JUIA IMOCIEAyIOIUX —pacuéToB
YCTOMYHMBOCTH U NEPEHOCA B TPEXMEPHEIX IMOJISAX.

Kirouessie ciioBa: TokaMak, paBHOBECHE IIa3MBI, TOPOMAANBHAS ACHMMETPHS
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Moaupuxanns NoBepXHOCTHHIX CBOMCTB MATEPHAJIOB MO BO3AelicTBHEM
KOMINPECCHOHHBIX IIA3MEHHBIX MOTOKOB /ISl CYIIeCTBEHHOT0 YIyYIIeHus HX
IKCILIYATANMOHHLIX XapAKTEePHCTHK

Bo3JielicTBHE  BBHICOKOPHEPreTHYECKHX KOMIIPECCHOHHBIX IUIa3MEHHBIX  IOTOKOB,
TCHEPUPYEMbIX paboTalomUMH B PEeXHAME HOHHOIO TOKOIEPEHOCA KBA3HCTAIMOHAPHBIMH
CHJIIbHOTOYHBIMH IUIa3MEHHBIMH  YCKODUTEJISAMH, HAa pa3IW4HblE MAaTepHaibl OTKpPBIBACT
NPUHLMIIAAIEHO HOBBIC BO3MOXKHOCTH 1A 3P (PeKTUBHOH MOAMDUKALMHA UX TTOBEPXHOCTHBIX
CBOWMCTB, HEJIOCTYITHOM JUIS APYTHX METOHXOB 00pabOTKH.

Briepseie mpoBeieHO TerHpoBaHUe aTOMaMH LIMPKOHHS TOBEPXHOCTHAIX CIIOEB ATIOMHHUSA
u ero cmnasos (A95, AKI2, AKI2ZMMrH) npu Bo3gelcTBMM Ha HHMX KOMIIPECCHOHHBIX
TUTA3MEHHBIX ITOTOKOB. YCTaHOBJIEHO, YTO B JIETHPOBAHHBIX CJIOSNX ATIOMHHUS U CHIIYMHHOB
opmupyroTcs MeracTabunbHble coefuneHus AlZr ¢ kpucTauMdecKol crpykTypoit Lls u
(ALSi)3Zr co crpyktypoii D02 coorBercTBeHHO. II0Ka3aHO, YTO JErMPOBAHME MCCIETYEMBIX
CILIaBOB LIMPKOHHEM IMO3BOJIAET YBEIHUYNTL MUKPOTBEPI0CTE IIPUIIOBEPXHOCTHOTO ¢i1os B 1,4 — 3
pasa. HccnemoBanue TepMHMYECKOH  CTaGMIIBHOCTH  CTPYKTYpPHO-(A30BOrO  COCTOSHHUS
JerupoBaHHBIX citoeB npu 550 °C, mokasalno, 4To B pe3ysIbTaTe OTXKATa ATFOMHHUS TPOUCXOIUT
Tpancdopmauus assr Al3Zr, umeromieit ctpykrypy L1z, B coenunenne Al3Zr co cTpykTypoit
D023, a B cruraBax cuctemsl Al — Si npoucxoaur pacnajn (ALSi)sZr u dpopmuposanue ZrSiz.
IlokazaHo, 4YTO CHHTE3MPOBAHHBIH IOBEPXHOCTHBIA CJIOW  067aJaeT  TOBBILICHHOI
XKaponpo4yHocThIo [1].

Briepsbie npu BO3IEHCTBHM KOMIIPECCHOHHBIM IUIA3MEHHBIM MOTOKOM, FeHEPHPYEMbIM
KBa3HCTallMOHAPHBIM IUIa3MEHHBIM YCKODHUTENEM, Ha BOJb()PaMOBYIO IUIACTHHY C TOHKHUM
MOKPBITHEM HHOOMA (TONIIMHOX 2 MKM) CHHTE3MPOBAH METa/UlypPrHUeCKM CBS3aHHBIH C
TIOJUIOXKKON BOJb(pamMo-HMOOUEBbIH crutaB. Iloka3aHO, 4TO BO3EHCTBHE KOMIIPECCHOHHOTO
MIa3MEHHOIO0 MOTOKa C IUIOTHOCTBIO IOIJIOIIEHHONW oOpasuom sHepruei 35-70 Jix/em? u
JTATENBHOCTBIO uMITysbca 100 MKC NPHBOAMT K IUIABIECHHIO HHOOHMEBOTO MOKPHITHS U YaCTH
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BOJIb(PaMOBOM IOIOKKH C MOCIEAYIONINM KHIKO(DA30BBIM IEPEMENIMBAHHEM PACILIABIEHHOTO

cnost ¥ CuHTE3y cruiaBa WNb B MOAM(HIMPOBAHHOM CIIO€, COZAEpXKAallleM TaKKe W TBEpIbIid

pactBop W(Nb) bce. YeranoBieHo, 4TO TONIMHA CHHTE3MPOBAaHHOTO criaBa WNb cocrasiser

10-20 mxmM [2].
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Hay4yHbIi pykoBoauTteas HOIL «®@u3uka nuiasmMsel», 3aBeaywomuii kadeapoii puzndeckoi
3JIeKTPOHMKH, A..-M.H., npodeccop
Ten. 8-9094798315, Email: nashurb@mail.ru
PaspaboTka 1J1a3sMeHHOr0 peakTopa /sl NPeNU3HOHHBIX aUIHTHBHBIX TEXHOJOT Uil
aTOMHO-CJIOEBOI0 OCAKACHUs M TPABJICHHS MATEPHAJIOB MHKPO- H HAHOJIEKTPOHHKH HA
OCHOBE HMITYJIbCHO-IEPHOHYCCKHX Pa3pPSAI0B ¢ NPOTHKEHHBIM IIeJeBBLIM KAaTOI0M

PazpaoTan MpOTOTHN IUIAa3MEHHOTO peaKTopa JUIS  I1a3Ma-CTUMYJIHPOBAHHBIX
TEXHOJIOTMH aTOMHO-CJIOEBOTO OCAXKICHUS H TPABJICHHS CBEPXTOHKHX CIIOEB MATEPHAIIOB MUKPO-
M HAHOJJIEKTPOHMKH. B OCHOBE IUIa3MEHHOrO peakTopa JIEKHUT MCTOUYHHK JIEHTOYHBIX
SJICKTPOHHBIX ITY4YKOB Ha OCHOBE BEICOKOBOJIBTHBIX UMITYJIbCHO-TIEPHOANYECKUX HAHOCEKYHIHBIX
pa3ps/IOB ¢ MPOTAKEHHBIM ITOJIBIM KaTOIOM.

HccnenoBaHer:

- NPOCTPAaHCTBEHHAs CTPYKTypa M JMHAMHKA Pa3BHTHS MOHHU3ALMOHHBEIX ()POHTOB B B
TI0JIOM KaTO/I€ ¥ B INIa3MEHHOM CTOJIOE MEXY SJIEKTPOAaMHU;

- B JIByXWICHHOM IpPUOIMKEHUN pacCUUTaHbl QYHKIMU PaCIpeesieHUus 3JIEKTPOHOB I10
SHEPrUsM IPH HAHOCEKYHIHOM pa3pse C LIEIEBEIM MOJBIM KaTOI0M;

-9KCIICPUMEHTANIBHO HMCCIE/0BaHa JWHAMHUKa HapabOTKM BO3OYKIEHHBIM aTOMOB B
npoiecce (pOPMUPOBAHHS U PACIPOCTPAHEHHS HOHU3AUMOHHBIX (PPOHTOB B I10JIOM KaTOJIE;

-pa3paboTaHa 4YHCJICHHAas MOJeNb OLEHKH BJIMAHWS BHENIHEr0 MArHHUTHOTO OIS
XapakTePUCTHKU HAHOCEKYH/IHOTO JIEKTPUIECKOro Mpo0ost rassl;

- paspaboTaH NPOTOTHIN IUIA3MEHHOIO PEaKTopa M TNPEUU3HOHHBIX aIMTUBHBIX
TEXHOJIOTHH C BO3MOJKHOCTBIO MOAMGMKALMM MOBEPXHOCTH MATEPUATOB MHKPO- W
HAHOJIEKTPOHUKH TLIOMAABIo 10 15 cm?.

Jlutepatypa
1. N. A. Ashurbekov, K. O. Iminov, K. M. Rabadanov, G. S. Shakhsinov, M. Z. Zakaryaeva and
M. B. Kurbangadzhieva, Plasma Sci. Technol. 25 (2023) 035405 (8pp),
https://doi.org/10.1088/2058-6272/ac9aa8 Q3
2. J. Yao, Ch. Yan, Ch. Yuan, E. A. Bogdanov, K. M. Rabadanov, Zh. Chu and A. A.
Kudryavtsev, Plasma Sources Sci. Technol. 32 (2023) 055006 (13pp).
https://doi.org/10.1088/1361-6595/acd3aa Q1
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3. N. A. Ashurbekov, M. B. Kurbangadzhieva, K. O. Iminov, G. Sh. Shakhsinov and K. M.
Rabadanov, Journal of Applied Spectroscopy, 89, 6, 2023, https://doi.org/10.1007/s10812-
023-01468-z Q4

4. Chen Chen, Kurban Rabadanov, Nazir Ashurbekov, Chengxun Yuan, Ali Shakhrudinov.
Transverse Magnetic Field Effect on the High-Voltage Pulsed Discharge Plasma in Helium.
Journal of Plasma Physics Vol.89 (2024). Issue 1. (mpunsra B neyats). Q1

5. AmypGexos H.A., 3akapbsesa M.3., Umunos K.O., Ilaxcunos TI'.IIL, Omapora ILX.
IL1a3MeHHBIH pEaKkTop A NPEUH3HOHHBIX aUTATHBHBIX TEXHOJIOTHIT Ha OCHOBE HMITYJTbCHO-
NEPUOUIECKOr0 paspsna c IPOTAKECHHBIM L[EJIEBBIM KaTozoM.//
B cOopHUKeE: IIpo6nemsi TEPMOSIEPHOM SHEPrEeTUKHU U IIJIA3MEHHEIE
TexHojioruu. Marepuaisl I Mesxaynapoauoi koHbepenuun. U3narenscro: M3marensckuii
oM MOHU (Mockgsa,) 2023. C. 18-19. eLIBRARY ID: 54792619

PI'BOY BO «MockoBckuii rocyiapcTBeHHbIN YHHBEPCUTET HMEHHU

M.B.JIomonocoBay»
119991, Mockga, JIerunckue ropsl, 1. 1, crp.2.

Duszuyecknii paxynsrer Kadenpa moekyJIspHbIX MPOIECCOB H IKCTPEMAILHBIX
COCTOSIHMI BemecTsa. PykoBoguTenb rpynnsl IJia3MeHHOH ra3oAMHAMHKH H
BH3Ya/IH3aHH MIOTOKOB.

3namenckas MpuHa AjlexcanipoBHa, npogeccop, I.(-M.H. pyKOBOIUTEb
JabopaTopumn.
8495 9394428. znamen@phys.msu.ru
H3yuenue TenJIoBbIX NPOIECCOB B CBEPX3BYKOBBIX MOTOKAX NPH BO3AEHCTBHH
HMIIYJIbCHBIX Pa3psiioB
HUccnenosana 5Bomonus 00JacTH TEIUIOBOTO H3JIyYEHHsS CTEHOK IPOGUIAPOBAHHOTO
ra30/IMHAMUYECKOr0 KaHajla TI0CJie HarpeBa IPH HHHLMHPOBAHHA HMITYJLCHOIO paspsja.

[IpoBeneHa naHopamMHas BH3yalHM3allUs U PETHCTPAlUd HAa OCHOBE TepMOrpadHu C BBICOKHM

paspemienneM obsacTei SHEproBKiIaza Ha CTeHKaX MPOMHIMPOBAHHOTO KaHana pabodeil kamepsl

OpU PasIUYHON JIOKAJIM3allMK IIJIa3Mbl pa3psfa B CTPYKTYPHPOBAHHOM BBICOKOCKOPOCTHOM

noroke. KomyecTBEHHO MCCIEI0BaHBI 3aBHCHMOCTH TEIUIOBOTO BO3AEHCTBHSA HAHOCEKYHJHOTO

NPUIIOBEPXHOCTHOIO pa3psijia Ha TEUYCHUE B MPSIMOYIOJBHOM KaHaJe C YCTYIIOM OT IapaMeTpoB

BBICOKOCKOPOCTHOI'O Te4eHMs ra3a. [TomyueHs! TeHeBble H300pakeHus: HECTALMOHAPHEIX YIapHO-

BOJIHOBBIX I10JIeH BO3HMKAIOMIMX NPH WHULIWHPOBAHWM HMMITYJIbCHBIX pas3psiioB B KaHAJE C

NPSAMOYTOJbHOH BCTaBKOM HAa OCHOBE BBICOKOCKOPOCTHOH cbhbeMkd. IIpoBeneHO cpaBHEHHE

TepMorpaguuecKux JaHHBIX 00 YBONIOLHMH TEIUIOBLIX IOJIEH HA CTEHKAaX KaHaja ¢ JaHHBIMH 110

JHHAMHUKE yIapHO-BOJIHOBOI'O BO3JEHCTBHS Ha MOTOK, PEATH30BAHHOTO MPH WHUIIMHPOBAHUH

HMITYJIbCHBIX Pa3spsA/ioB B KaHale. DKCIEPUMEHTANBHBIX JaHHBIE CPABHUBAJIIMCH C PE3Y/IbTATAMH

YHUCJICHHOTO MOJICIMPOBAHUS HECTAIIMOHAPHBIX TEIVIO(GU3HYECKUX TIONIel Ha OCHOBE ypaBHEHMIA

razoauHaMukd. BeisBieHo 4 pexnMa CcaMONOKAIM3alMM  HAHOCEKYHIHOTO paspsia B

3aBUCHMOCTH OT CKOPOCTH 1OTOKa. 3amumieHa | auccepranus (Jonbus J.U. cnen. 013.3).

JlutepaTtypa

1. Znamenskaya I. A., Doroshchenko I. A., Sysoev N. N. Computer vision study of the flow
generated by a sliding discharge / Hayunas susyamusanus. — 2023. — Vol. 15, no. 4. —
P. 1-15. DOL: 10.26583/sv.15.4.01

2. Nanosecond volume discharge in the non-stationary high-speed profiled channel flow /
I. A. Znamenskaya, A. E. Lutsky, D. L. Tatarenkova et al. / Physics of Fluids. — 2023—
Vol. 35, no. 7.

3. JluHaMHKa TEIUIOBEIX ITOTOKOB HAIPETOH MMITYJIbCHEIM CHILHOTOYHEIM paspsioM o6nacTu
kaHama. U. A.3namenckas, E.lO.Koporeesa, E. A.Kapuososa, T.A.Kym-3aze//
Tennogusuka BeicOkuMx Temmepatyp. — 2023. — T.61, Nel. — C.18-23. DOI:
10.31857/S0040364423010052
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4.  ®opmupoBaHHE yaPHO-BOJIHOBOI'O T€YCHHS NP JIOKATH3ALUH HAHOCEKYHIHBIX Pa3psIoB B
HECTallHOHApPHOM INOTOKe B KaHaje ¢ mnpensarcrBuem / JI. U. on6us, U. A. 3aamenckas,
A. E. Jlyuxuit, H. H. Ceicoes // U3Bectus Poccuiickoii akajeMun HayK. MexaHHKa )KMIKOCTH
u raza. — 2023. — Ne 1. — C. 144-150. DOI: 10.31857/S0568528122600308

®I'bOY BO «Cankr-IlerepSyprekuii rocy1apcTBeHHbI YHUBEPCHTET»

(caery)
199034, Cankr-Iletepbypr, YHuBepcuterckas Hab., 1. 7-9
JlabopaTopus (pH3HNKH HU3KOTEMNEPATYPHOIH NJIA3MbI
I'pynna npodeccopa Kapacepa Bukropa FOpnesuua

1. Kapaces B.1O., [Ianuesa E.C., ITanos C.U., HoBukos JI.A. // ®usuka miasmsr. 2023. T.49.
Ne 2. C. 185-192. DOLI: 10.31857/S0367292122601138.

2. Tlomumyk B.A, Jlzmuesa E.C., Epmonenxo M.A., Kapaces B.IO. // U3Bectus Poccuiickoit
AH. Cepus ®usuueckas. 2023. T.87. Ne 10. C. 1430-1433. DOI:
10.31857/S0367676523702496.

3. Hsnuesa E.C., I'op6enko A.I1., Epmonenko M.A., Hosuxkos JI.A., ITasnos C.U., [Monmumyk
B.A., Kapaces B.1O. / ®uzuka miasmsl. 2023. T.49. No 1. C. 92-97. DOI:
10.31857/50367292122600959.

4. Hosuxos JI.A., Kapaces B.IO., ITasnos C.U., bana6ac M.B., Kpoinos U.P., 3imesa E.C.,
Maiiopos C.A. // ®u3uka mnasmsr. 2023. T.49. Ne 1. C. 98-102. DOI:
10.31857/S50367292122600911.

5. Jznuesa E.C., Ipsukos JL.T'., Kapaces B.I10., Hosuxos JI.A. Iasnos C.U. // ®usuxa
mta3mel, 2023. T.49. Ne 1. C. 7-11. DOI: 10.31857/S0367292122600947.

6. Ilomumyk B.A, bama6ac M.B., JI3imesa E.C., Top6enxo A.IT., Epmonenko M.A., Kapaces
B.1O. // TIOBEPXHOCTb. PEHTTEHOBCKHWE, CUHXPOTPOHHBLIE U HEUTPOHHBIE
HUCCIIEAOBAHMAL. 2023. Ne 12. C. 123-128. DOI: 10.31857/S102809602312021X.

7. Tasnos C.U., isnmuesa E.C., [lpsuxos JL.I'., Hosukos JI.A., Bana6ac M.B., Kapaces B.1O.,
/| ®usuka maaszmer. 2023. T.49. Ne 10. C. 995-1002. DOI: 10.31857/S036729212360053X.

8. Mzmmesa E.C., Kapaces B.IO., Hosukos JI.A. ITasnos C.H., T'ony6es M.C., Mamex H1.4. //
XKypnan Texuuueckoit ®usuku. 2023. T.93. Ne 10. C.1429-1433. DOI:
10.61011/JTF.2023.10.56280.160-23.

9. L.A. Novikov, E.S. Dzlieva, M.S. Golubeyv, S.I. Pavlov, M.A. Gasilov, & V.Yu. Karasev //
High Temperature Material Processes. 2023, Vol. 27(4), P. 45-50. DOI:
10.1615/HighTempMatProc.v27.i4.60.

10.L.A. Novikov, S.I. Pavlov, E.S. Dzlieva, S.A. Tarasov, D.V. Yanicin & V.Yu. Karasev
THRESHOLD EFFECT IN DUSTY CLUSTERS IN A MAGNETIC FIELD // High
Temperature Material Processes. 2024, Vol. 28(1), P. 55-62.

DOI: 10.1615/HighTempMatProc.2023047765
I'pynna npodeccopa I'onydosckoro ¥Opust Bopucosuua

I. Siasko A. V., Karasev V. Y., Golubovskii Y. B. // Plasma Sources Science and Technology.
—2023.-V.32.—Ne. 10. —P. 105015. DOI: 10.1088/1361-6595/ad03bd

2. Siasko A., Golubovskii Yu., Pavlov S., Dzlieva E., Novikov L., Golubev M., Karasev V. //
Physics of Plasmas. —2023. — V. 30. — Ne. 3, P. 033701. DOIL: 10.1063/5.0135329

3. Siasko A. V., Golubovskii Y. B., Balabas M. V. // Physica Scripta. —2022. — V. 98. — Ne. 1. —
P. 015607. DOL: 10.1088/1402-4896/aca62f

I'pynna npogeccopa Tumodeesa Huxonan Anexcangposnya u Cyxominnosa Biaaumupa

CepreeBuua
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. Timofeev, N., Sukhomlinov, V., Zissis, G., Mukharaeva, 1., Borodina, V., & Badr, A. H. //

2023 IEEE Sustainable Smart Lighting World Conference & Expo (LS18). — IEEE, 2023. —
P. 1-5. DOI: 10.1109/LS1858153.2023.10170552
Sukhomlinov, V., Timofeev, N., Zissis, G., Zaitsev, A., & Badr, A. H. // 2023 IEEE
Sustainable Smart Lighting World Conference & Expo (LS18). — IEEE, 2023. — P. 1-4. DOI:
10.1109/LS1858153.2023.10169953
Sukhomlinov, V., Mustafaev, A., Koubaji, H., Timofeev, N., & Zaitsev, A. // Journal of the
Physical Society of Japan. — 2023. — V. 92. — Ne. 4. — P. 044501. DOI:
10.7566/1PSJ.92.044501
Timofeev, N. A., Solikhov, D. K., Sukhomlinov, V. S., & Mukharaeva, 1. Y. // High Energy
Chemistry. —2023. — V. 57. — Ne. Suppl 1. — P. S125-S131. DOI:
10.1134/S0018143923070524

I'pynna npogeccopa Honnxa IOpusi 3uHoBseBHYA
Meshchanov A. V., D’yachkov S. A., Ionikh Y. Z. // Plasma Physics Reports. — 2023. - V.
49. — Ne. 9. —P. 1124-1133. DOI: 10.1134/S1063780X23600962
Meshchanov A. V., Shishpanov A. I, Ionikh Y. Z. // Journal of Physics D: Applied Physics.
—2023. -V.57. - Ne. 1. - P. 015204. DOI: 10.1088/1361-6463/acfc53

. Hpsuxos C. A., Honux 1O. 3., Memanos A. B. “AnoMansHoe” BO3/IeiiCTBHE OCBEIIEHHS HA

1npo6o¥ B JNIMHHOMN pa3psiHoit TpyOke B kceHoHe // Ousnka maasmel, — 2023. — T. 49. — Ne.
9. —C. 924-934. DOI: 10.31857/S0367292123600759

I'pynna npodeccopa UBanosa Biagumupa AjiekcanapoBuya
Ivanov V. // 2023 IEEE Sustainable Smart Lighting World Conference & Expo (LS18). —
IEEE, 2023. —P. 1-3. DOI: 10.1109/LS1858153.2023.10170419
Wsanos. B.A. // Onrtuka u cnexrpockomus — 2023. — T131. 57. — Ne. 9 — P. 1173. DOI:
10.61011/08.2023.09.56602.5307-23
HBanos B.A., Cko610 10.2. O MEXAHU3ME CEJIEKTUBHOI'O 3ACEJIEHUS
3p1YPOBHSI ATOMA HEOHA B He-Ne ITJIABME. Hayka CII6I'Y-2022. W3-80 CaHKT-
ITerepbyprekoro yH-ta, 2023. Ctp. 327-330.
Usanos B.A. CIIEKTPOCKOITUS BAPBEPHOI'O PA3PSJJA HU3KOI'O JIABJIEHU .
POJIb NOHOB Ne2+ , Ne+ u Ne++ B @OPMHUPOBAHUU ITOTOKA U3JIYUYEHUSA
PACIIAJTAIOIIEVCS TUTA3MBL Hayka CII6I'Y-2022. M3a-Bo Cankr-ITerep6Gyprekoro
yH-Ta, 2023. Ctp. 331-334.

OcranbHble myOnuKanuu:

1.

Samokhvalov, A. A., Sergushichev, K. A., Eliseev, S. 1., Smirnov, A. A., Bronzov, T. P.,
Timshina, M. V., & Burtsev, V. A. // Physics of Plasmas. —2023. — V. 30. — Ne. 5. P.
053101. DOL: 10.1063/5.0143559

Eliseev S. I. // Plasma Sources Science and Technology. —2023. — V. 32. — Ne. 8. — P.
085002. DOI: 10.1088/1361-6595/aceaa6

Samokhvalov, A. A., Eliseev, S. I., Smirnov, A. A., Sergushichev, K. A., Timshina, M. V.,
Bronzov, T. P., ... & Bolshakov, E. P. // High Energy Chemistry. — 2023. — V. 57. — Ne.
Suppl 1. —P. S188-S192. DOI: 10.1134/S0018143923070408

Devdariani A. Asymptotically spin-forbidden optical transitions in quasimolecules //Journal
of Physics: Conference Series. — IOP Publishing, 2023. — V. 2439. — Ne. 1. — P. 012014.
DOI: 10.1088/1742-6596/2439/1/012014

PI'AOY BO «Kaszanckuii (IpuBoJrkckuii) gpenepanbHblii yHHBEPCHTET»

(K®Y)

Wnxenepuntit uHCTHTYT K@Y, kad. Texunueckoii QU3AKA U JHePreTHKH

Kamanos H.®. x.1.1.; Kamanos P.H., k.1.1.; Kamanos JL.H.; Ye6akosa B.IO., k.¢.-M.H.

Ten. 8(843)233-75-76 e-mail: kashnail@gmail.com
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HccaenoBanne MHOTO(a3HbIX Cpe NJIa3MEHHO-3JIEKTPOJIMTHLIX Pa3psjioB.
Boaopoanasi sHepreTuxa
HuskoremnepaTypHas miuasMa paspsfa C XKHAKHMH 3JIEKTPOJAAMH BBI3BIBAET OOJBIION
HHTEpEC B 001acTH (QyH/1aMEHTAIBHBIX M MPUKIIAJHBIX HCCIIEIO0BAHUI, HO JIO CHX IIOp HET eIHHOM
KJIacCH(UKALNK TIIa3MEHHO-KUIKOCTHBIX CHCTEM aHAJIOTWYHO TOM, KOTOpas CYLIECTBYIOT IUIS
pa3psANOB C TBEPABIMHU 3JIEKTPOJaMM (KOPOHHBIN, TICIONMH, AYroBOi, UCKPOBOH u Ap.). ITO
NEUCTBUTENBLHO OBICTPO pa3BUBAIOLIAsCA 00JIaCTh 3HAHUH HA CThIKE (DU3UKH H XUMHHU ITUIA3MBI H
(U3MKN B XHMHH XKUJTKOCTEH.
Hsyuenne ynnaMeHTanbHBIX MPONECCOB OyIeT UMeTh GOJIBINON MPAKTHYECKHH BBIXO]
IUTA SHEPreTHKH, SKOJIOTMH M JIPYTHX OTpPaciieid, BKIIOYas MPOMU3BOJACTBO BOAOPOJA B GONBIINX
00BbeMax, OYUCTKH CTOYHBIX BOJ, JIEKTPOJIM3a AIFOMUHHS U IPYTHX IBETHBIX META/UIOB.
Hanecenne XpoMOBBIX OKPBITHH ABJISETCS IMPOKO PACTIPOCTPAHEHHOM TEXHOJIOTHEH ISt
MOJYYEHHs  3aUIMTHOTO HW3HOCOCTOMKOrO aHTHMKOPPO3MOHHOro ciosA. IlepcriekTHBHBIM
HAlpPaBJICHWEM B COBPEMEHHOH TIajbBaHOTEXHMKE SIBIAETCA pa3paboTka MeHee TOKCHYHBIX,
9(QEeKTUBHEIX M YCTOMYMBEIX BIEKTPOIHTOB Ha ocHoBe coenuuenuit Cr(Ill). Opuum u3
COBPEMEHHBIX METOJIOB OCAX/ICHUS XPOMOBBIX IMOKPBITHI SBJIAETCS IIA3MEHHO-3JICKTPOIUTHBIH
METOJI, 3aKJIFOYAIOIIMICA B COBMEIIEHHH NEKTPOXUMHYECKUX M TUIa3MEHHBIX MPOLECcCoB. Beu1o
MIPOBEJICHO OIIPE/ICJIEHUE CTENEHH BIIMAHUSA MIa3MEHHBIX MPOIECCOB HA CBOKCTBA (hOPMHUPYEMOTO
XPOMOBOTO IOKpEITHSA. B pesynbrare uccnefoBaHuil ObUIO YCTAHOBJIEHO, YTO C YBEIHYECHHEM
MOIIHOCTH OJAMHOYHBIX MHKPOPA3pAI0B MPOUCXOJUT YBEIHUYCHHE IIEPOXOBATOCTH MOKPHITHS
YMEHBIICHHE MUKPOTBEPIOCTH.
MonennpoBanye reTeporeHHbIX MPOLECCOB NPEACTaBIsAeT CO00M OTHENbHBIN BHJ 3a/a4,
[€ KOHCTaHTa CKOPOCTH OINpPENENseTcs XapaKTepUCTHKAMH MOJETHPYEMOW TIeTeporeHHOM
CHCTEMBI: IUIOIIANbI0 pPEarupyromieil MOBEPXHOCTH, KOTOpas 3aBUCHT OT IIEPOXOBATOCTH
MOBEPXHOCTH JIEKTPOAA M €ro OJHOPOJHOCTH, COCTABA 3JEKTPOJIUTA, 3HAYECHUS BOJOPOIAHOIO
nokasarenst. bouia paspaborana mareMmaTHdecKkas MOJENb IETEPOreHHOTO IMPOLECCA MEXKIY
METAJUIMYECKUM BJICKTPOJIOM M IKHJIKMM OJJIEKTPOJUTOM C BBIIEJIEHHEM TBepaod (azel B
NPHOJIMXEHUA MOPHCTOrO ocajgka. Pa3paboTaH YHCIICHHBIN AITOPUTM HAXOKIEHUS CKOPOCTEH
KOHCTaHT TPHIJIEKTPOAHBIX IpoieccoB. IIpoBeneHO HCCIENOBANNCE BIMSHAE HATHIUS
MapaJUIe/IbHBIX HECBA3aHHBIX MEXJTy co0oi peakuui Ha 3JeKTpOAE IPH OXHOBPEMEHHOM
BBIJIC/ICHNH BEIIECTB B Pa3sHBIX (a3ax, ObUI0 MOKa3aHO BiusiHHE (a3bl 3apo/sIIe00pa3oBaHus B
Ha4aJIbHbIH MOMEHT M YCTAHOBJIEHHE TMHEHHOr0 NPOTEKaHHs MPoliecca C TeYeHUEM BPEMEHH.
JIuteparypa
1. Ceprees I1.B. Ilojy4enne HaHOYACTHI] OKCHIA TUTAHA B IUIA3MEHHO-3JIEKTPOIMTHOM TIponecce/
I.B. Ceprees, JIL.H. Kamanos, P.H. Kamanos, H.® Kamanos/ Enuceiickas
temwiopusnka. Tesucer  poknamoB I Bceepoccmiickoit  HaydHOW — KOH(epeHIMH €
MexIyHapoaHeiM ydacTueM. Ots. 3a Bemyck JI.B. Ilnaronos. Kpachosipek, 2023. C. 436-438.
2. Kashapov L.N. Mathematical Modeling of Cathodic Zinc Electroextraction Processes/ L.N.
Kashapov, N.F. Kashapov, V.Yu. Chebakova, E.V. Chebakova // Journal of Siberian Federal
University - Mathematics and Physics. 2023, vol. 16(5), p. 572-582
3. Ayachi Omar A. The Effect Magnet Design on Controlling the Target Erosion Profile for DC
Magnetron with the Rectangular Target/A. Ayachi Omar, A.G. Luchkin, M.R. Alsayed Omar,
N.F. Kashapov//Plasma Chemistry and Plasma Processing. 2023, vol. 43(1), P. 361-379
4. Chebakova V. Mathematical Modeling of Heterogeneous Systems: Inert Electrode - Alkaline
Electrolyte/ V. Chebakova, L. Kashapov, N. Kashapov //Lecture Notes in Networks and
Systems. 2023, vol. 706, P. 978-987
5. Chebakova V.Y. Simulation of Hydrogen Yield During Electrolysis of Alkaline Electrolytes/
V.Y. Chebakova, L.N. Kashapov, N.F. Kashapov, R.N. Kashapov //Lobachevskii Journal of
Mathematics, 2023, vol. 44(7), P. 2607-2612
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Hayunbiii coser PAH no ¢gu3uxe HU3K0TEMNEPATYPHOIT MI1a3MBbI

PI'bYH UucrnTyT HepTrexumMuyeckoro cuuresa um. A.B. Tonuuesa

Poccuiickoit akagemun nayk (MHXC PAH)
119991, Mocksa. JIenunckuii nmpocrexr , 29
JlaGopaTopus NJa3MOXHMHUH H (PU3HKOXHMHM HMIYJILCHBIX MPOLECCOB
Jlebenes IOpuii AnaronbeBuy, I.H.c., 3aB. Jabopatopuei, 1.¢.-M.H.
Ten. 8(495)6475927 no6. 322, lebedev@ips.ac.ru
Ionyyenue BoAOPoJa B MHKPOBOJTHOBOM pa3psi/ie B BOAHBIX PACTBOPAX 3TAHOJIA U B
KHJAKHX YIJIeBOAOPOAAX NPH aTMOCHEPHOM IABJICHUH.

B nocnennee Bpems Oonbnioe BHUMaHHWE ynenseTcs NpoGiieMe IONYYeHHs BOJOpOAA C
HCIIONIb30BAHHEM  HHM3KOTEMIIEPATYpHOM IUIasMbl. B 3amagax mosyyeHus  BoZopoja
UCHOJIB3YIOTCS pasHbIE THIIBI JJIEKTPUYECKUX paspanoB: Oaprepusiit, BY, CBY, jxyrossie
paspsasl. OJIHUM K3 HOBBIX METOJIOB IOJIyYeHHs Mia3Mbl sBisiercss CBY paspsn B JKHIKOCTSX.
Oroit Temarukoit B MHXC PAH 3aHuMarorcs B TE€YeHHE DAJA JIET M BIEPBBIE MOTYYEHBI
GyHmaMeHTaNbHBIE 3HAaHMA 00 (U3WYECKHX IpOlEeccax B 3TOM THIE paspsjga M O €ro
ocobenHocTaX. Pa3ps HeCTALMOHAPHBIN ¥ IUIA3MOXMMHIECKHE IIPOLIECCH TPOTEKAIOT B FA30BOM
Iy3bIpE, HAXOAAIIEMCs BHYTPH JKHIKOCTH Ha KoHue CBY aunrennsl. Ilo wucredenuro
OINPE/ICJICHHOTO BPEMEHH, HEOOXO0AUMOTr0 AJIsl YBEIUYEHUS Pa3MEPOB ITY3kIps 06ECIEUHBAIOLIETO
PaBEHCTBO HYJIIO PaBHOMAECHCTBYIOWIEH CHJI TSKECTH, apXUMEIOBOH U IIOBEPXHOCTHOTO
HaTSKCHUS, Iy36IPh OTPHIBAETCA OT aHTEHHBI U TU1a3Ma B HeM ucuesaer. [Ipouecc nmoBTopsiercs.
OTH 3HAHWA TTO3BOJIMIIH NIEPEHTH K PELICHHIO Ps/ia KOHKPETHBIX 3a/1a4, B YaCTHOCTH, K pobiieme
TIOJTy4EHHS BOLOPO/A.

[lepcrieKTUBHBIM CHIPEEM JUIA TOJNYYSHHS BOJOPOJAA B IUIA3Me JJIEKTPHYECKHMX pPas3pszioB
ABJIAIOTCA CIHUPTHI M, B YaCTHOCTH, TAHOJ. DTO CBA3aHO C MPEUMYILIECTBAMU STAHOJA IIepe]
APYTHMH HMCTOYHHKAMH BOJOPOJa, Hamnpumep, yrieBojopojamu: 0e30IacHOCTeE M yA00CTBa
TPaHCIIOPTUPOBKY U XPAHECHHUSA, IIUPOKHUI HAOOp HCXOAHBIX MATEPUAJIOB JUIS MOJTYIEHUS STaHOA,
BBICOKOE COJEpIKaHKE BOAOPO/A, 10 CPAaBHEHHIO C JPYTHMH TOIUIMBAMH, MaJiasg OHOTOKCHYHOCTh
U JIp.

HccnenioBan mporecce MomydeHHs 060ralieHHOi BOAOPOIOM CMECH I'a30B B MUKPOBOJIHOBOM
paspsizie, CO3/1aBaeMOM B BOJHBIX PacTBOPAX 3TaHOJA NPH aTMOCHEPHOM JaBICHHH U IPOBEIEH
aHAJIU3 MOJTYYCHHBIX PE3y/bTaTOB C IPUMEHEHUEM pa3paboTaHHON paHee HYJIbMEPHON MOJIEIH
npouecca. C paBHEHME C PE3y/IbTaTaMy, IMOJYYECHHBIMH B JPYIMX THIIAX pa3psafa MOKa3ao
NIEPCIIEKTUBHOCTD 3TOTO MOJIXO0/A.

Wsy4ensl (u3MKO-XMMHYECKHE XapAaKTEPUCTHKH MUKPOBOIHOBOTO paspaza B HedTAHOM
pacTBOpHTEIIe B Mpoliecce MOyYeHHs BOJOpojia ¢ ucnoib3oBanueM Gapbortaxa Ar, He u CO,.
['azoBast xpomarorpadus, SMHCCHOHHAA CIICKTPOCKONHS, BBICOKOCKOPOCTHas (ororpadus u
TeHeBas (ororpadus MCIONB30BAINCH JUIS AMATHOCTUKM. PE3yNnbTaThl MOKA3anH 3aBHCHMOCTE
BBIXOZa Boziopoaa oT pacxoxa Ar, He u CO,;. MakcumanbHble 3HaYeHHs BBIXOJa BOIOPOJA
cocraBuimd 791 mu/mun 1 811 mi/MuH, a MakcHMalibHast SHEProaGGpeKTHBHOCTE JocTHria 135,6
Hn/kBr-9 u 162,2 Hi/xBr-u B Hedpace ¢ 6ap6oraxxem Ar u He, coorercTBenHo. M3ydena

JAMHAMMKa CTPYKTYPHI Pa3psijia, a TAK)Ke BpalaTeibHas i KojlebaTelbHas TeMIepaTypsl MOIEKYII
Co.

JluTeparypa

1. T.S. Batukaev, I. V.Bilera, G. V. Krashevskaya, Y. A. Lebedev, L. L. Epstein, Hydrogen
production in microwave discharge in water solutions of ethanol at atmospheric pressure.
Plasma. Process. Polym. 2023, 20, issue 6, €2300015.
https://doi.org/10.1002/ppap.202300015

1. T.S. Batukaev, L.V. Bilera, G.V. Krashevskaya, Yu.A. Lebedev, Physical and Chemical
Phenomena during the Production of Hydrogen in the Microwave Discharge Generated in
Liquid Hydrocarbons with the Barbotage of Various Gases, Processes 2023, 11, 2292.
https://doi.org/10.3390/pr11082292
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PI'GYH Hucruryr xumuu pacrsopos uM. I'.A. Kpecrosa Poccuiickou
akanemun Hayk (MXPAH)

153045, UBanoBo, yi. Akagemuueckas, 1
Hayuno-ucciaeqosarebecKuil oTae 3, rpynna miasMoXuMun
Turos Bajiepuil AjleKCaHAPOBHY, I'.H.C., PYK. FPYIIIbI IJIa3MOXHMHH, A.(.~-M.H.
Ten. 8(915)8499215, tva@isc-ras.ru
Hcnoab3oBaHHe M1a3Mbl, KOHTAKTHPYIOLIEH € JKHIAKOCTHIO, LIS MOJIYYeHHs
(pMTOAKTHBHBIX MPOAYKTOB HA OCHOBE XHTO3aHa

HccnenoBanbl NpoLECCH Ia3MOXUMHYECKOH 00paboTkH YKCYCHOKHCIBIX pacTBOPOB U
BOJHBIX CYCIEH3HH XHWTO3aHA C LEIbI0 MONYYSHHs NPOLYKTOB, CTUMYJIUPYIOUIMX BCXOXKECTh
CeMsH M paHHee pa3BUTHE pacTeHuit. Mcrnonb3oBanu paspsj] IOCTOSHHOTO TOKa B BO3JYXE,
KaToZioM KorToporo Obu1 oOpabGaThbiBaeMblii pacTBOp MJIM CYCHEH3HMsS, a Takke paspsl B
Hapora3oBBIX ITY3bIPbKaX y MOBEPXHOCTH 3JIEKTPOJA, MOTPYKEHHOTO B KHUAKOCTH («ITOBOIHBIN
paspsn).

Onpezenensbl CKOPOCTH HAKOIUIEHNS BOZOPACTBOPUMBIX IPOIYKTOB AECTPYKIIUH XUTO3aHA
U UX 3HepreTHdeckue BbIXojbl. IlokasaHo, 4To rasopaspsnHas o6paboTka BOJHBIX CYCHEH3HH
no3BoJsAeT 0€3 HCMOIB30BAHUSA JOMOJHUTEIBHBIX PEAareHTOB MOMYYUTh MOAH(UIMPOBAHHBIN
XWTO3aH U €ro HU3KOMOJIEKYJISAPHBIE BOAOpAacTBOpHMbIe (pakuuu. B ornmume or paspspa B
BO3JIyXe, pa3pAl MeEXAy D3JEKTPOAAMHU, TOTPYKEHHBIMH B JKHAKOCTb, HE MPHBOAUT K
3HAYUTEIHHOMY HAKOIUICHHUIO B HEH HHUTPAT- H HUTPUT-HOHOB.

Ha npumepe ropoxa rmoxasaso, 4T0 MOAH(UIMPOBAHHAS CYCIIEH3Hs, KaK U BBIZCICHHBIE
U3 PacTBOPOB HHU3KOMOJIEKYJISPHbIE (DpakiMM XUTO3aHa OO0JIAJAIOT (PUTOCTUMYITUPYIOLUM
JIEWCTBUEM: CITOCOOCTBYIOT YBEIMYEHHMIO BCXO0XKECTH M YCKOPEHHOMY HAYaJlbHOMY Pa3BUTHIO
NPOPOCTKOB MPHU MOCAAKE B IPYHT, a TAK)KE YCKOPAIOT HAKOIUICHUE 3€JICHOH Macchl PacTCHUH.
KpoMe TOro, moiydeHHBIE NPOAYKTHI 3aMEUIAIOT Pa3BUTHE NAaTOTeHHOW MHKpodopsl Ha
[OBEPXHOCTH CEMSIH.

[lonmyuenue ¢urocTumynsTopa myreM oOpabOTKH BOJHOH CYCIEH3HH SBISETCA
JOCTATOYHO MPOCTHIM U MEHEE 3aTPAaTHBIM CIOcoOOM IO cpaBHEHHIO ¢ 00pabOTKO# pacTBOPOB
XMTO3aHa B KHCIIBIX CPE/iax ¢ MOCIEAYIOIIUM OTAEICHHEM BOLOPACTBOPUMBIX IPOIYKTOB.

Jlurepatypa
1. Titov V.A., Naumova LK., Khlyustova A.V., Sirotkin N.A. Gas Discharge Treatment of
Chitosan Solutions to Obtain Biologically Active Products // High Energy Chemistry. 2023. V.
57. P. S238-S242. https://doi.org/10.1134/S001814392307055X
2. Haymosa UK., Turor B.A., Xmocrosa A.B., Aradonos A.B. ITonyuenue (UTOaKTHBHBIX
NIPOJIYKTOB IIyTe€M TrasopaspsafaHoi oOpaboTkH BOAHOW cycreH3uH xuto3aHa // [IpuknagHas
dusnxka. 2023. Ne 5. C. 84-90. DOI: 10.51368/1996-0948-2023-5-84-90

®I'bYH MHCTHTYT CHIILHOTOYHOI 3J1eKTPOHHKH CuOnpcKoro oraeeHust

Poccuiickoii akagemun nayk (MC3 CO PAH)
634055, r. Tomck, AkajeMU49ecKui ITpocnexT, a. 2/3
JlaGopaTopusi NIa3MeHHOH IMHCCHOHHOI YJIEKTPOHUKH;
nabopaTopus TeopeTHYecKoi GHIHKH

Kosann Huxonaii Hukonaesny, r.u.c., 1.1.H.; Bopo6bés Makcum CepreeBud, C.H.C., 1.T.H.;

Hopomxesuy Cepreit HOpseBuY, M.H.C., K.T.H.; [pHIKoB AHTOH AHJApeeBHY, M.H.C.

Ten. 8(3822)492792, koval@opee.hcei.tsc.ru
Hosbrmenue 3HpeKTHBHOCTH reHEePALHH H BLIBOAA YJIeKTPOHHOIO My4Ka B aTMochepy B

YCKOpHTE/Ie HA 0CHOBE HeCaMOCTOATEIbHOI0 BLICOKOBOJILTHOTO TJICIOIEro pa3psjaa
B yckopuTene 3JIeKTPOHOB Ha OCHOBE HECAMOCTOATEIBHOI0 BEICOKOBOJIBTHOrO TIICIOIIEr0
paspsza (BTP) peanuzoBano mossieHne 3G¢eKTUBHOCTH BBIBOJA IMy4yka B arMocdepy, 4To
OnpejeNseTcs yBeIWYeHHEM Ko3((HUIMEeHTa BBIBOJA, PAaBHOTO OTHOIIEHHIO TOKa Iy4kKa B
arMocdepe K TOKY B yCKOpsolIeM mpomMexyTke. Janubiii 3G (eKT mposBIIIeTcs IpH NEPEXOIE OT
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Hayuuslii coser PAH no ¢u3nke Hu3KkoTeMnepaTypHoii nia3smsl

HETPEPHIBHOIO PEXXHMa T'eHepaluy BCIIOMOTaTelbHOr0 paspsia K UMITYJIbCHO-TIEPHOIHYECKOMY
C YaCTOTOM CIIEJIOBAHMs HMIIYJIbCOB JECATKH KWIJIOTEpL, XapaKTepH3YIOIIMHCS YIpaBICHHEM
KO DHUIMEHTA 3aIl0JIHEHHS UMITYJIBCOB MPH CTAOMIN3ALMK CPEQHEr0 3HAYEHHS TOKA paspsja.
HMcnonp3yeMblii MMITYIbCHO-TIEPHO/IMYECKHI PEXHM MO3BOJISET IMOBBICHTH AMIUIMTYLY TOKa
My4Ka INpPH COXPAHEHWM CpPEJHEH MOIIHOCTH pa3pana, U OrpaHUYMBAET BpeMsi Ha pa3BHTHE
(onoporo Toka BTP, cHIKast TOK B YCKOPSIOLIEM TIPOMEKYTKE, YTO B KOHEYHOM MTOrE IIPUBOIUT
K YBEIMYEHHIO Kod(duumeHTa BBIBOAa Iyuka B atMmocepy. IIpm 3TOM HMIyIBCHO-
NEPHANIECKUH PEXHM C YACTOTON JECATKU KHIIOTEPLl CIIOCOOCTBYET YMEHBIICHHIO KOJIUYECTBA
CPBIBOB BCIIOMOI'aTEIBHOrO TJICIOIIEro pa3psjia B AyroByro GopMy, BIHAIONUX HA CTAOUIEHOCTE
reHepaluy SMHCCHOHHOHM IUIa3Msl paspsja, reHepauuio BTP u snexrpornoro myuka. Kpome
9TOro, TOBBIIICHUE AaMIUTMTYABI TOKAa paspsja W HaIW4We may3skl MEXAy HMITYJIbCAMH
CHOCOOCTCBYET CHIXKEHHIO HEONHOPOJHOCTH pachpejeeHus KOHIEHTPALUH 3MHCCHOHHOM
IJ1a3MBl  BCIIOMOTaTENbHOro paspsaga no +15%, dro ompenensromuMm o0pa3oM BIHAET Ha
pacrnpe/ielieHde TOKa BBHIBEJIEHHOTO 3JIEKTPOHHOro myuka. Mcronms3oBaHue pa3paboTaHHBIX
PEXHMMOB I'€HEPAIMH 3JIEKTPOHHOIO MyYKa OTKPHIBAET HOBBIE MEPCIEKTHBEI €T0 UCIIOIH30BaAHMS
B HayKe U TEXHHKE.
Jluteparypa
1. C.IO. Hopomkesnu, M.C. Bopo6rés, M.C. Top6a, A.A. I'punikos, H.H. Kosais, C.A.
Cynakmms, B.B. lllyrypos, B.A. JleanucoB. DddexTHBHEII cI10c06 reHepaiyiy U BIBOJIA
9JIEKTPOHHOIO My4Ka B aTMOC(EPY B IHPOKOATIEPTYPHOM YCKOPHUTENE Ha OCHOBE HOHHO-
3NIeKTpOoHHOM smuccuu. // IITI. 2023, Ne 3. C. 53 - 60.
https://doi.org/10.31857/S0032816223020052

JlaGopaTopusi nJia3MeHHOH IMHCCHOHHOM 3JIEKTPOHHKH
Hsanos IOpuii ®exoposuy, r.u.c., 1.¢.-m.1.; lllyrypos Baagumup Bukroposud, H.C.;
ITerpuxoBa Ennzasera AnekceeBHa, M.H.c.; Tonkaues Ouer CepreeBuy, M.H.C.
Ten. 8(3822)491713, yufi5S5@mail.ru
IMoayyenue GopcojiepKauX MOKPLITHI B CHCTEME ¢ FTOPSYHUM aHOAOM
PaspaboTan yHMKanbHBIH HOHHO-IUIA3MEHHBIH METOJ B CHCTEME C FOPSYUM aHOJOM JUIs
NoJTy4eHus 6opcoepKalMx NOKPEITHH U PeaTH30BaHbl ONITUMANBHEIE PEKUMBI HAHECEHHS TIPH
OHOBPEMEHHOM OCaXIEHWM MeTauia U Gopa. s ucnapeHus mopomka 6opa ¢ MOMOIIBIO
ucrouHuka razosoi miasmel [TMHK 6put ckoHCTpyHpOBaH OpUrHHANBHBIA aHOAHBIN y3en. B
Ka4eCcTBE MEeTaJlIa HCIIOJIb30BAJIM TUTaH, IUPKOHUHA HIM XPOM, KOTOPBIE HCIIAPSIIUCE BAKYYMHO-
JAyroBsiM MeToioM. [TokazaHo, 4TO Bce CHHTE3HPOBaHHEIE TIOKPHITHS HA OCHOBE MeTajuia u Gopa
SBJIAIOTCA MHOTOCJIOHHBIMH, COPMUPOBAHBI YepPeayIOIMMHUCS CIosAME Oopa (TONIHMHA CIIOEB
2,0-7,0 uM), HaxozdIIErocst B aMOP(GHOM COCTOSHHH, U CIIOAMH U3 HAHOKPHCTAIUTMYECKMX YaCTHI]
Oopuna meramna (tommmHa cinoes 2,0-2,5 HM). YCTaHOBIIEHO, YTO TBEPAOCTH MHOIOCIOHHOTO
NOKPBITH 3aBHCHT OT THIIA HCHApAEMOr0 METa/lla W JOCTHraeT MaKCHMaJbHBIX 3HAYEeHHH,
Biote g0 60 I'Tla, mma cucremsr Ti-B npu moayne HOura 360 I'Tla. PaspaGoranHoe
obopymoBaHHe ¥ METOJ TIEPCIEKTUBHBI IS CHHTE3a 3aIUTHBIX GOPCOEPKAIINX CBEPXTBEPIBIX
IIOKPBITHIHA.
Jlureparypa
1. Hsanos 10.@., [llyrypos B.B., Ilerpukosa E.A., Tonkaues O.C. ITonyyenue 60pu108

METAJIJIOB B CUCTEME C TOPAYUM aHOJOM. // DyHJaMEHTaTbHEIE IPODJIEMBI COBPEMEHHOIO

marepuasnioseenus. 2023. T. 20. Ne 1. C. 17-22. doi: https://doi.org/10.25712/ASTU.1811-

1416.2023.01.002

HBanos IOpnii ®egoposuny, r.m.c., 1.0.-M.H.; Axmajees FOpuii Xannadosuy, 3as.
Jaboparopueii, k.T.H.; KoBaas Hukonait Hukonaesuy, r.u.c., JI.T.H.
Iyrypos Binagumup Bukroposuy, H.c.; [lerpuxoBa EnusaBera AllekceeBHa, M.H.C.;
Kpeicuna Osbra BacuibeBHa, €.H.C., K.T.H.; [Ipokonenko HukuTa AHpeeBny, M.H.C.;
Toaxaves Oner CepreeBuy, M.H.c.
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Ten. 8(3822)491713, yufiS5@mail.ru
Merannokepamuyeckue xapocToiikue NOKPbITHs, CHOPMHUPOBAHHBIE PH BAKYYMHO-
AYTrOBOM HCNAPEHHH BLICOKOIHTPONHUIIHOIO CIJIaBa
Meronom BaKyyMHO-/{yTOBOT'O IIa3MEHHO-aCCUCTHPOBAHHOTO OCaXKJIEHHS
ChOPMUPOBAHBI MHOTOCIIOMHBIE METANIOKEPAMUYECKHE TIOKPBITHS HAa OCHOBE JKAPOCTOMKOTO
BBICOKOIHTPOITMHHOrO CIUIaBa 3jieMeHTHOro cocraBa TiNbZrTaHf. ITokazaHo, 9TO MOKpHITHS
ABJIAIOTCA HAHOKpUCTAUIMYECKUM (2.5-4 HM) MarepuanoM. Mertaumdeckuil ciioil uMeer
00BEMHOLIEHTPUPOBAHHYI0 KyOHYECKYI0 KpUCTA/LIMYeCKylo pemerky (a = 0.33396 HM).
Meropamu peHTreHo()a3oBOro aHanM3a ONPEAENEHO, YTO KEPAMHYECKHMIl CIION SBISETCS
mByx¢pasuev (TiNbZrTaHf)N + TasN). Hurpun (TiNbZrTaHf)N uMeeT rpaHeneHTpupOBaHHYIO
KyOHYECKYI0 KPHCTAJLIMYECKYIO PENIETKY ¢ mapameTpoM a=4,4465 A (D =22 um; Ad/d = 7-1073).
Hutpun TasN nmeer TeTparonaisHyIo KpHCTAUIHYECKYIO PEUIETKY C IapameTpamu a = 6,8272 u
¢ =4,1697 A (D = 10 um; Ad/d = 7-107). Brissneno popmuposauue MEPEXOIHEBIX CIIOEB MEXY
MOJUTOKKOH M METAJUIMYECKMM CJIOEM, MEXKAY METALIMYECKMM M KEePaMHYECKHM CIIOSMH.
TBepmocts mnoxpertust coctaBmima 36,7 I'lla, momyns FOura 323 ITla. CTouT OTMETHTH
MIEPCTIIEKTHBHOCTE UCIIOJIb30BAHUS [OKPHITHH Ha 0CHOBEe BOC B KauecTBe 3alIUTHBIX TTOKPHITHH
JUIsL MHCTPYMEHTA U I€Tallel MUPOKOT0 Kpyra MpUMEHEHHH.,
Jlureparypa
. YuF. Ivanov, YuKh. Akhmadeev, O.V. Krysina, N.N. Koval, V.V. Shugurov,

E.A. Petrikova, N.A. Prokopenko, O.S. Tolkachev. Structure and Properties of Cermet

Coatings Produced by Vacuum-Arc Evaporation of a High-Entropy Alloy. // Coatings. 2023.

V. 13(8). P. 1381. https://doi.org/10.3390/coatings13081381

Jonarnu Unbs Buktoposuy, c.u.c., K.T.H.; Axmanees IOpnii Xaasdosuy, 3aB.
aaboparopueii, k.1.1.; llyrypos Biagumup Bukroposuy, u.c.; Ilerpuxosa EnnzaBera
AuiexceeBHa, M.H.c.; Mep3asikos Usan Uropesuy, cTyneHT
Ten. 8(3822)491713, lopatin@opee.hcei.tsc.ru
Beccerounasn cucrema yckopeHHs: HOHOB /ISl HH3KOTEMIIEPATYPHOI'O MOJYYeHHSI 0~OKCH/A
AJIIOMHHHASA

Cosnana paspsnHas cucTema, Cojepkaumias jgBa reHeparopa miasmel: I[TMHK s
FeHepaLiy ra30BOH IJ1a3MbI M 3JIEKTPOIYTOBO# HCIAPUTEND ¢ KaTOJOM U3 AIOMUHHEBOTO CILIABA
A7 s TeHEepaUMu Ta3’oMeTaUIMYecKON IU1a3Mbl, 06ECTIeUMBAIOIIAS PEryIHPYEMOe YCKOpEHHE
Fa30BbIX H METANIMYECKMX HOHOB 10 SHEPIUM B NECATKH 3B, 6e3 mepekpuiThs BHIXOIHOM
anepTypel MIa3MOOTPpaHHYHBAIOMIEH CeTKOH. IIpoeMOHCTpHpOBaHa BO3MOMKHOCTL HAHECEHHS
HEMIPOBOAIIETO MOKPLITHA Ha OCHOBE OKCHIA AJIFOMUHUS C 33/IJaHHOMU dHeprueil 6oMbapaupoBKu
HOHAaMH pACTyLIEro IOKPBITHS ¥ MOANEPKAHUEM 3alaHHOH Temmeparypsl g0 700°C 3a cuer
HCTIONIE30BAHUS SIIHOHHOTO (3JIEKTPOHHO-HOHHOTO) pexkxnMa paboTel cucteMsl. ITokasaHo, 4To
PErynupOBKa SHEPTHU YCKOPSIEMBIX HOHOB TI03BOJISET PETYJIHPOBATH (Ha30BbIi COCTAB PACTYIIEro
nokphITHA. [Ipu Temneparype noanoxku 600 u 340 °C nmosty4eHo HOKPBITHE TONIMHOMN 10 5 MKM,
HE CoJiepKallee HU3KOTEMIIEPaTyPHBIX METacTaOMIBHEIX (a3 okcuaa amomunus. [TonydeHHsle
A/AHHBIC TIOKA3BIBAIOT BO3MOXKHOCTH CO3/[aHHsl CHCTEMBI C PETYJIHPYEMBIM (Pa30BEIM COCTABOM, B
T.9. JUIs TIOJTy4eHHs ONHO()A3HOr0 MOKPBITHA U3 TepMocTabmibHOro oi-Al2O3 iy Temmeparypax
noyu10KKH Huke 600°C.

Jlutepatypa

1. V.V.Shugurov, I.V. Lopatin, Yu.Kh. Akhmadeev, L1. Merzlyakov. Arc deposition of coatings
based on aluminum oxide in elion mode // Proceeding of 16" International Conference on Gas
Discharge ~ Plasma and  Their  Applications (GDPA-2023), Ufa, 2023,
https://gdpa.ru/files/abstracts/G3-P-013902.pdf

2. V.V. Shugurov, V. Lopatin, Y.Kh. Akhmadeev, LI. Merzlyakov. Arc deposition of coatings
based on aluminum oxide in elion mode // MATERIALS. TECHNOLOGIES.DESIGN, 2023,
Vol. 5, Ne5(15), pp. 129-139, DOL: 10.54708/26587572_2023 5515129
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JlabopaTopus NnpuKJIAZHOM 3JIEKTPOHUKH
ConoBbeB Anjpeii AnexcanapoBud, 3as. 1aGoparopueii, k.1.1.; Paorknn Cepreii
Bukroposuy, H.c., K.T.H.; CemenoB Bsiuecsiap Apkaabesny, HHKeHep
Ten. 8(3822)491651, soloviev@lae.hcei.tsc.ru
BakyymHasi ycTaHOBKA /LISl HOHHO-IVIA3MEHHOI'0 0CAXKICHUS JIeKTPOIHTA
TBEPAOOKCHAHBIX TOIIMBHBIX 3JIEMEHTOB
YcTaHOBKa mpelHa3sHaueHa Ul HAaHECEHHs JIBYXCJIOWHOTO TOHKOIUIEHOYHOTO
SJIEKTPOIHTa Ha OCHOBE OKCHAOB (Zr02)092:(Y203)008 u CepsSmo2025 Ha aHOIBI
TBEPIOOKCHJHBIX TOIUIMBHBIX 3JIEMEHTOB IUTAaHAPHOW KOHCTpyKnuu. OG6IacTs BO3MOKHOTO
NPUMEHEHHUSA: NTPOU3BOJCTBO CPEAHETEMIIEPATYPHBIX TBEPAOOKCH/IHBIX TOIUIMBHBIX JJIEMEHTOB
IIaHAPHOH aHOA-TIO/AEPIKUBAONIEH KOHCTPYKIMH IS JIEKTPOXUMHIECKUX SHEPrOyCTaHOBOK,
paboTalomMX Ha YTJIEBOJOPOAHOM TOIUIMBE (METaH M T.I.); HAHECCHHE TOHKOILIEHOYHBIX
METAUIMYECKUX U TUDIEKTPUYECKUX MOKPBITHH pa3iMYHOro HaszHayeHus. CTelneHs TOTOBHOCTH
Pa3pabOTKM K MPAKTHYECKOMY NPUMEHCHHIO: IOTOBA K BHEJPEHHIO B COOTBETCTBYIOLIMIA
PEAIBHBIN CEKTOP IKOHOMHUKH. BO3MOXKHBIN TEXHHUYECKHIT U (MIIM) S5KOHOMHIECKHI 3D (hEKT oT
BHEJPEHHSA: YCTAaHOBKA [IO3BOJIAET MOJIYyYaTh AJIEKTPOJIMT TONMMHON MeHee 10 MKM, 4TO CHHKAET
OMHYECKHE IIOTEPH B TOIUIMBHOM OJJIEMEHTE, M, KaK Cle[cTBHe, pabouyio Temmeparypy. B
pe3yJIbTaTe YBEIHYCHHUA IUIOTHOCTH TIEHEPUPYEMONH MOIIHOCTH KOJMYECTBO EIMHUYHBIX
TOIUIMBHBIX 3JIEMEHTOB B 6aTapee MOXKeT ObITh YMEHBIIEHO, YTO CHU3UT €€ CTOMMOCTS.
[TapameTpsl ycranoBku: pasmep ycraHoBku — 2300%x2000x1600 mm?; norpebnsemas
MomHocTh — 30 KBT; MeTO/ HaHECEHUs — JlyalbHOe PEaKTHBHOE MArHETPOHHOE PACIBUICHHE;
pasmep obpabarbiBaeMeIx 06pasios — 100x 100 MM%; TONIIMHA 3MEKTPOIHTA — 6 MKM; KOJIMYECTBO
OZHOBpEMEHHO 0OpabGaThiBaeMbIX 00pasloB — 24 INT.; CKOPOCTh HaHECEHHA — 5-30 HM/MHH;
MOJIHAs aBTOMATH3aLMs MPOLECCa HaHECeHHs; CTabWwiM3alus mpolecca peakTHBHOIO
pachBUIEHUs 110 3JIEKTPHYCCKUM MapaMeTpaM paspsja.
Jlutepatypa
1. B.A. Cemenos, C.B. PaGorkuu, M.M. [lyroskun, H.®. Komapos, A.B. IlIumunosa, A.A.
Co-nosbes. BakyymHas ycTaHOBKa ISt HOHHO-IUIA3MEHHOTO OCAXIEHUS SIeKTPOTHTA
TBEPAOOK-CHAHBIX TOIIMBHBIX 3ieMeHToB. // Materials. Technologies. Design, 2023. Vol. 5,
No. 4(14). DOI: 10.54708/26587572_2023 5414
2. https://hcei.tsc.ru/ru/innovation/tehnologii/t41.html

JlaGopaTopusi my4KoBo-IIa3MeHHON NWHAKEHEPHH IOBEPXHOCTH, JaGopaTopus
IUIa3MeHHOH IMHCCHOHHOM 3]IEKTPOHHKH, 0T/ BBHICOKHX ILIOTHOCTEl JHepruu,
71a00paTopus NJIa3MEHHBIX HCTOYHHKOB, J1a00paTOPHs BAKyYMHOI 31eKTPOHHKH,
J1a00paTopHsi NPHKJIAXHOM JIEKTPOHUKH
*®eJepalibHOE rocy/1apcTBeHHoe Glo1iKeTHOE Yupexkaenue nayku MHCTHTYT sepHoii
¢busuxu Cubupcxoro oraenenns Poceuiickoii akageMun nayk
Henncon Baagumup Bukroposuy, 3as. iaGoparopueii, k.1.1.; Kopaas Huxonaii
Huxonaesuy, r.u.c., 1.1.1.; Pataxun Hukoaaii Anexcanaposuy, r.H.c., akagemux PAH,
A.¢.-m.H.; HImakos Asexcanap Hukonaesuy*, B.u.c., 1.).-M.H.; TepecoB AHTOH
AmutpueBny, n.c.; Ocrposepxos Esrennii Baaxamuposuy, m.1.c.; KoBajubckuii Cepreit
Cepreesuy, m.H.c.; SIxosiaes Baagucias Buktoposuy, n.c. v ap.
Ten. 8(3822)492683, volodyadenisov@yandex.ru

BakyyMHblii 3/1eKTPOHHO-HOHHO-IIa3MeHHbIH cTenn (BOUIIC) 1is npoBexenns in situ

CHHXPOTPOHHOI0 MOHHTOPHHIA NPOECCOB NPH CHATe3e PYHKIMOHAILHBIX NOKPLITHI HA
MOBEPXHOCTH MATEPHANOB U H3/IeJIHA METOAAMH ITyYKOBO-IJIa3MeHHOH HHIKEHEPHH
Texuuueckum pe3ynbTaToM pa3pabOTKH SBIAETCS KpaTHOe (OT HECKOJNBKHX JIET 0
HECKOJIBKHX MECSLEB) CHIKEHHE CPOKa Pa3pabOTKH M BHEAPEHHS TEXHONOTHH MOIH(pHKAIIH
NOBEPXHOCTH C TPEOYEMBIM KOMIUIEKCOM CBOHCTB Ha MOBEPXHOCTH KOHCTPYKIHOHHBIX H
HHCTPYMEHTAILHBIX MATEPHATIOB, IPEIHA3HAYEHHBIX, B TOM YHCJIE, 1/ PaOOTHI B 9KCTPEMAIBHBIX
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ycnoBusix. He wumeer amamoroB B Poccmu. Ilo kommdecTBy KOMOGMHHMPOBAaHHBIX METOJ(OB
JIEKTPOHHO-HOHHO-TUTA3MEHHON MH)KEHEPHHU MMOBEPXHOCTH, KOTOPHIE MOT'YT HCIIOIB30BATHCS IS
MOJAN(HUKAIMY TMOBEPXHOCTH, OIEPEKACT MHUPOBBIE aHANOrH. [l03BOJIAET CyIIECTBEHHO
COKpaIaTh CPOKK pa3pabOTKH HOBBIX TEXHOJIIOTHYECKHX MPOLECCOB HHKEHEPUH OBEPXHOCTH.

Obnacme 603MOJICHO20 NpUMeHeHUs: WCCIeAOBaHUsA B O0GJIACTH 3JIEKTPOHHO-HOHHO-
IUIA3MEHHOT0 HH)KHHUPHUHTA [TOBEPXHOCTH KOHCTPYKIHOHHBIX M (DYHKIMOHAIBHBIX MATEPUAIIOB,
BKJIIOYas pa3pabOTKy MHOTOCJIOHHBIX, KOMIIO3UIMOHHBIX, TPaJMEHTHBIX M H3HOCOCTOMKMX
MIOKPEITHH; ONIpE/IEICHHE MEXaHH3MOB CHHTE3a 3apaHee 3aJaHHbIX CTPYKTYP MOBEPXHOCTH.
Texnuyeckne XapaKTEPUCTUKH BAKYYMHOM KaMepHI:
I'aGaputHeie pasmepsl BakyymHoi kameps (J1 x 111 x B) 750 x 750 x 750 mm.
BryTpennuii 1uamMeTp BakyyMHOM KaMepsl - 450 MM, Macca — 250 Kr.
6 QuaHIEB I YCTAHOBKH SNEKTPODU3NIECKHX YCTPOHUCTB.
IIpenensHoE 1aBIeHUe OCTaTOYHOTO rasa He Beie 1-10-3 ITa.
OxnaxxaeHne BaKyyMHOI KaMephl — BoJIsHOe, He Gonee 0,5 M>/4.
6-TH KOOP/IMHATHEIH MAHHUITYJIATOP CHCTEMBI MTO3UIMOHMPOBAHMS 00Pa3IOB.
OxHa 111 BBO/JIa M BBIBOJIa CHHXPOTPOHHOTO M3JIyYEHHUS.
Tunel ycranaBiuBaeMbIX QYHKIHOHAIBHBIX YCTPOUCTB:
OpuryuHanbHbIe TEHEPATOPHI FA30BOM I1JIa3MBEI;
CosepiueHHbIe BAKYYMHO-{YTOBBIC ¥ MATHETPOHHEIE PACTBITATEIBLHEIE CHCTEMBI;
W cTOYHMKH 3TIEKTPOHHAIX ¥ HOHHBIX ITYYKOB C YHUKAIBHEIMH TAPaAMETPAMH;
Hpyrue HOBBIE 3JIEKTPOPHU3NIECKUE YCTPONHCTBA IS MOIU(DUKALMH TOBEPXHOCTH;
B03M0OXHOCTb COYETAHN BEIIEIIEPEYHCIICHHBIX YCTPOUCTB B €IMHOM BaKyyMHOM
TEXHOJIOTHYECKOM IHKIIE.
Cmenens 2omosérocmu paspabomku K NPAKMUYECKOMY NPUMEHEeHUIO: alpodupoBaHa U
ucnonbs3yercs ¢ 2023 rona B cocraBe Kanana Ne6 ucrounuka CU «BITII-3» (USAD CO PAH) s
MPOBENEHUSA IIOMCKOBBIX ¥ INPHKIIAHEIX HCCIIEIOBAHUH B 00IaCTH CO3aHHUS HOBBIX 3JICKTPOHHO-
HMOHHO-TUTA3MEHHBIX TEXHOJOTHHA MOAUDHKALINH TOBEPXHOCTH.

JIutepartypa
1. https://heei.tsc.ru/ru/innovation/tehnologii/t54.html

JlaGopaTopus TeopeTuyeckoii pusuku
KoxeBnnkos Bacunuii FOpreBuy, B.H.C., 1.§p.-M.H.; Ko3bipes Anjpeii Bnagumuposnuy,
3aB. JaGopatopueii, 1.¢.-m.H.; Cemenrox Haranba Crenanosna, H.c., K.(p.-M.H.; KokoBun
Anexcanap OJieroBud, M.H.C., K.(p.-M.H.
Ten. +7(960)9768229; kozyrev@to.hcei.tsc.ru
Kunernueckas Teopus HauaIbHOM (asbl pacnpocTpanenus TOKOHeCye
0eccTOIKHOBHTENBHON IJIA3MBbI B BAKYYMHOM JIHO/€

B pamkax KMHETHYECKOH TEOPUHU IOKA3aHO, YTO YCKOPEHHE HOHOB K aHOLY M3 0071acTH
KaTOJHOM 3MHCCHH, TPUBOJANICE K PACIIMPEHHIO IUIA3MBI KaTOMHOTO (hakena, MOMKET MMETh
Cyry60 3JIEKTPOJMHAMUYECKYIO MPHPOJY, HE CBA3AHHYIO HH CO CIEHU(HUKON reoMeTpHIecKoi
HEOJHOPOAHOCTH IIPOMEXKYTKA, HH C BIIMIHHEM JICKTPOH-HOHHBIX U HOH-HOHHBIX CTOJIKHOBEHHMIA.
B OCHOBE 3JIEKTPOJMHAMMYECKOTO MEXaHW3Ma pACIIMPEHHS KATOAHOH IUIAa3MBI JIGKHUT
(yHnamMeHTanbHas TCHACHIUS HAPYIIEHUs HENTPAILHOCTH HA IPaHMIE TIOTHOTO IUIa3MEHHOTO
obpasoBanus, B pesyibTaTe 4Yero nepudepuueckue 06IACTH NMPHOBPETAIOT OTPHIATENbHBIIL
00BeMHBIH 3apszl, KOTOPBIH GopMupyeT BOIM3H KaToaa 06JacTh OTPHIATENBHOTO IOTEHIHANIA
(BupTyanbHOro karoma). bBiarofaps peskoOMy CHIDKEHHIO JJIEKTPHYECKOTO ITOTEHIHAA,
TIPOMCXO/IUT TIOJNICBOC YCKOPEHHE HMOHOB B 00nacTH Mexay (H3HYECKHMM H BHPTYaIbHBIM
KaTO/laMH ¥ 3alOJHEHHE 3TON 00/1acTH KBa3sHHEHTpaIbHON KaTOMHOM muiasmoil. B pesynsraTe
peanM3alii 3TOr0 MEXaHW3Ma TPaHUIla IUIa3MBl MPOJBHTACTCA K aHOIY €O ckopocThio (0.7—
3.2)x10° cm/c, uto BHONHE COOTBETCTBYET SKCIIEPHMEHTATbHO HAOI0aEMBIM CKOPOCTAM
PacCIIMpPEHHs KaTOJHOTO (akesia B BAKYYMHBIX Jyrax.
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JIuteparypa

1.A.V. Kozyrev, V.Yu. Kozhevnikov, N.S. Semeniuk, A.O. Kokovin. Initial kinetics of
electrons, ions and electric field in planar vacuum diode with plasma cathode // Plasma
Sources Science and Technology. 2023. V. 32. No. 10. Art. 105010 (6 pages).
https://doi.org/10.1088/1361-6595/acfff1

2.B. I0. Koxesuukos, A. B. Kossipes, B.C. Urymuos, A. O. Koxosun, H. C. CeMeHIOK.
Kunernyeckas Teopus pacIMpeHus JByXKOMIOHEHTHOH IJIa3MBI B INIOCKOM BaKyyMHOM
muone // U3sectust PAH. Mexanuka sxuakoctu u raza. 2023. Ne 6. ¢. 183—191.
https://mzg.ipmnet.ru/ru/Issues/2023/6/183

JlaGopaTopus ra3oBbix JiazepoB
3aTuxos Unba Anexcanaposud, m.u.c.; Jloces Banepnii ®exoposuy, r.u.c., 1.9.-M.H.
Ten. +7(3822)491891, zyatikov@lgl.hcei.tsc.ru
I'enepanus Ha HOHAX MOJIEKYJIIPHOTO a30Ta B JIa3epHOIi I1a3me

3amyiueH sazep Ha MOHAX MOJEKYJISPHOro asora (nepexon B2L™, (v = 0) — X2Z, (v =0,
1)) B naseproii m1a3Me Bo3/lyXa u a30Ta. BrepBrie CTpUK-KaMepoit 3aperHCTPHPOBAHA pealbHAs
BpEeMEeHHas ()OpMa JIa3€pHOrO HMMITYJIbCa H IPOAEMOHCTPUPOBAHA BO3MOXKHOCTH IOTYYECHHS
NPAaKTUYECKU CIIEKTPATbHO-OIPAHUYECHHON JUIMTENBHOCTH UMITYJIbCA HA JUIMHAX BOJH 391.4 HM
(1.8 mc) u 427.8 um (1.15 nc). ITokazano, 4TO IS JOCTHKEHHS MUHUMAJbHOH JUTHTENHHOCTH
HMITyJIbCa HEOOXOAMMO 06ecnedynBaTh MaKCHMAIBHEIH KO()(GUUHEHT YCHIEHHS B aKTHBHOM
cpene (g > 6 cm™). [lomyueHHEIe SKCTIEPHMEHTANBHEIE PE3yIIbTAThI SBISAIOTCS [IOE3HEIMH KaK /IS
NOHHMAaHHUsl (U3UYECKMX MEXAHM3MOB TEHEpAlHH, TaKk M /Ui pasBUTHA d(DPEKTHBHBIX
KOIEPEHTHbIX  MCTOYHHUKOB  CBEPXKOPOTKMX HMIYJIbCOB H3JIYYEHHS B BUIAUMOM M
yIbTpaduoIeToBOH 06IacTH CrieKTpa.

Jluteparypa
1. W.A. 3sruxos, B.®. Jloces. 'eneparius Ha HOHaX MOJIEKYJIIPHOTO a30Ta C JUTHHOH BOJIHBI
391.4 um B nasepHoit mwiasme // Ksantosas sekrponuka, 53, Ne 7 (2023), 533-536.
https://quantum-electronics.ru/wp-content/uploads/2023/07/0533.pdf
2. LA. Zyatikov, V.F. Losev. Parameters of 391 nm lasing from molecular nitrogen ions
pumped by 950 nm femtosecond laser pulse // Applied Optics. Vol. 62, No. 34. P. 9133-
9135. https://doi.org/10.1364/A0.508151

JlabopaTopus onTHYECKHX H3TydeHH I
Tapacenxo Buxrtop ®enoposud, r.u.c., A.¢p.-mM.H.; Bakmt Esrenunii XanmMoBu4, c.H.C.,
K.T.H.; [lanapun Buktop Aslekcanaposnd, H.C., A.¢.-M.H.; Bunorpanos Hukura IletpoBuy,
HHIKEeHep, aCHPaHT
Ten. 8(3822)491685, VFT@]loi.hcei.tsc.ru
Crpumepsl, "HAIAHPYeMbIe EMKOCTHBIM Pa3psiioM NPH AaBJIeHHAX Bo3ayxa 0.2-6 Topp

IIpoBenens! uccenoBanus miasMeHHsix audodysusix crpyit (MIC), MEOmKUX KpacHBIi
OBET, KOTOpbIE COCTOST M3 CTPUMEPOB (BONH wWoHHU3anuu). OOHApYXKEHO, 4YTO IUIa3Ma,
co3ZiaBaeMas B Bo3fyxe npu AasieHHsX 0.2—6 Topp MUMITYJIECHO-TIEPHOANYECKMM €MKOCTHBEIM
paspsioM B JAHSJICKTPUYECKOH TpyOKe, MHULMUPYET 3a OAuH uMnyisc ase ITJIC, B kaxoi u3
KOTOPBIX PErUCTPUPYETCS 10 TPEX CTPUMEPOB. Y CTAHOBJIEHO, YTO IO JBAa CTPHMEPA, KOTOPEIE
paclpoCTPaHAIOTCA OT KOJBLEBBIX 3JEKTPOJOB B MPOTHBOMOJOXKHEIX HAIpPAaBICHHUAX,
(GOpMHUPYIOTCA OIHUM HMITY/IbCOM HAMNPSDUKEHHS MOJNOKMTENbHOH MoaapHOcTH. C MOMOIIBIO
ICCD xamepst u kpemuuesoro @OV 1moka3aHo, 4T0 NPUX0.1 GPOHTA MONOKUTETHHOIO CTPHMEpa
B 00J1aCTh OCTAHOBKH ()POHTA OTPHIATENBHOIO CTPUMEPA, KOTOPbIH reHEpHpPOBAJICS EPBBIM Ha
(hppoHTE OTPHIIATENHLHOTO UMITYJIECA HAPSLKEHHUS, IPUBOIHT K (JOPMHPOBAHHIO TPETHETO TOHKOTO
CTpUMEpA B BHAC KOHYCa C MallbiM YIJIOM IIPH BEpIIMHE. YCTaHOBJIEHO, YTO HAIPABICHHUE
ABIIKCHUS TPETHEr0 CTPUMEPA COBMAJACT C HANPaBICHHEM HHHIMUPYIOUIAX €ro CTPUMEPOB,
OJJHAKO €ro CKOPOCTh MEHBIIIE Ha JiBa nopsaka. [Toka3aHo, 4YTo Npu HU3KHX [aBIEHUAX BO3LyXa
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CKOPOCTE MEPBBIX MOJ0KHUTEJILHBIX CTPHMEPOB O0IIbIIIe, 9eM Y OTPHLIATEIBHEIX, @ PACCTOSHHE, Ha
KOTOpOE OHM PaclpOCTPaHSIOTCS MPH HaNpsiKeHHH reHeparopa 7 kB u gaBnenun Bosmyxa 0.2
Topp, npeBsimaer 1 M.
JIureparypa
1. V.F. Tarasenko, E.K. Baksht, V.A. Panarin, and N.P. Vinogradov, Streamers Initiated by a
Capacitive Discharge at Air Pressure 0.2—6 Torr // Plasma Physics Reports. 2023. V. 49, P.
786-794. DOI: 10.1134/S1063780X23700393

JlaGopaTopus JIa3MEHHBIX HCTOYHHUKOB, J1a00PATOPHS NPHKIATHOM 2IeKTPOHHKH
Manjppuxos Makcum BaneHTHHOBHY, C.H.C., K.T.H.; Oxc Edpum Muxaiinosuy, 3as.
naboparopueii, 1.1.1.; Ockupko Baagumup OJerosud, H.c., K.T.H.; Yepkacos Ajekcanip
AnexceeBnY, M.H.C., ACIIHPAHT
Ten. 8(3822)491776, shandrikov(@opee.hcei.tsc.ru
Bakyymublii (0e3razoBbiii) HenpepbIBHBIH MarHeTPOHHbINA Pasps/ ¢ X0J0HBIM ILIOCKHM
KaTOAOM-MHIIEHbI0

Peann3oBan HENpEPBIBHEINA PEXKUM BaKyyMHOTO (6€3ra30Boro) MarHeTpOHHOTO pa3psiia ¢
XOJIOIHBIM IJIOCKMM KaTO/IOM-MHIIEHBIO B 00JIACTH NpEACIbHO HU3KUX JaBJICHHH OCTATOYHOIO
raza yposss 4-107 Pa. Ha MeiHOM KaToJie TaKO# PEXKHUM HOCTHIAETCS NpH TOKax paspsja 8-12 A
¥ COOTBETCTBEHHO IUIOTHOCTH Toka 120-200 mA/cm?. IlokasaHO 4YTO NpH CPaBHHUMBIX C
BaKyyMHO-IYTOBBIMH CHCTEMaMH CKOPOCTH HAaHECEHHs IOKPBITHH UCMOJIB30BaHHE Ge3razoBoro
MarHeTpoHa OO0ECNeYHBaeT CYLIECTBEHHO MEHBIEe KOJMYECTBO Je(EKTOB HA MOBEPXHOCTH
NOKPHITHS. BO3MOXHOCTE peanu3aluy HenpephIBHONW (OpMBI MarHETPOHHOrO paspsia B
BAKYYMHOM ClIy4ae HaIpsAMYyI0 CBSi3aHa C TaK HAas3bIBaA€MBIM PEXKHMMOM CaMOpaCHBUICHHS
(HIPIMS), n1st X0TOpOro XapakTepHO JOMHHMPOBAHHE B PaspsiHON MIa3Me MOHOB MaTepHasa
katona. [TockonbKy Takod peXuM NpOSBIAETCS B CHIBHOTOYHOH (opMe ropeHus paspsiga
BBICOKOHM MOIIHOCTBIO, TO JUISl €r0 PEaIN3aliH B HEIIPEPLIBHOM ClTydae HEOOXOMMO UCKITIOYHUTE
NIEperpeB KaToja-MUIICHH MarHeTPOHA W ITOAaBUTh IIPOLIECCH] Lyroo0pa3oBaHus. DTH NpoOIeMbl
Obutt  5(PGEKTUBHO pEIIEHE! B pe3yibTaTe OPUTMHAILHBIX KOHCTPYKTHBHBIX pEIIEHMIA
9IEKTPOAHON CHCTEMBI IUIAHAPHOTO MarHETPOHa, obecneunBarone 3G HeKTHBHEIN TETUIOOTBOJ C
NOBEPXHOCTH  KAaTOHA-MHINEHH, a TaKKe HCIOIB30BAHMEM  CIENHAJLHOM  CHCTEMBI
3JEKTPOIUTAHUS MarHETPOHHOIO Pa3psi/ia, HCKITIOYAIOLIEH Tepexoy pa3psana B AyroByio Gopmy
ropeHus. Pe3ynsraTel ONTHYECKOH MHKPOCKONHMH IUICHOK JEMOHCTPHPYIOT IIPEMMYILECTBO
IPUMEHEHUA 6€3ra30BOr0 MarHETPOHHOTO pa3psiia C COMOCTABUMBIMU CKOPOCTSIMU OCaKIEHUS
II0 CPABHEHUIO C TyTOBBIM Pa3psioM, IPOABIIAEMOE B OTCYTCTBUH JIeEKTOB MOKPBITHIA.

Jlurepatypa
1. M.B. llanppukos, E.M. Okc, B.O. Ockupko, A.A. UepkacoB Bakyymuerii (Ge3ra3oBsiif)
HENpPEPHIBHBIN MarHETPOHHBIH pa3psjl ¢ XOJOJHBIM IUIOCKUM KaTo1oM-MHuInensko / [TuceMma
B KT®, 2023, T. 49, Bein. 22, C. 19-22. DOI: 10.61011/PJTF.2023.22.56594.19716

PI'bYH O0beaunennniii Mactutyt Boicoknx Temnepatyp Poccuiickoii

akaaemun nayk (OUBT PAH)
125412, Mocksa, Poccus, yi. Mbkopekas 1.13, crp.2
Jlaboparopus Nel.3. - Teopuu j1azepHoii nj1a3Mbl
Anjpees Hukonaii EBrenseBuy, r.u.c., 3aB. J1a6oparopueii, npod., 1.¢.-M.H.
Ten. +7(495)4859722, andreev(@ras.ru
HHTEeHCHBHDBIE J1a3epHbIe HCTOYHHKH TAMMA-H3JIyYeHHsI U HEHTPOHOB HAa OCHOBE
CHJIILHOTOYHBIX MYYKOB CYNePNOHIePOMOTOPHBIX YJIEKTPOHOB
WHTeHCHBHBIE TyYKH (POTOHOB W HEUTPOHOB B M3B-HOM amanazoHe 3HEpruM ABIAIOTCS
3G (GEKTUBHBIMU MHCTPYMEHTaMH BO MHOTHX 00JIACTSX MCCIE0BAHMI, TAKMX KAaK JUATHOCTHKA
BEIIECTBA B 3KCTPEMAIbHBIX COCTOSHUAX, ANEpHas (U3MKAa WM MaTepUANOBEICHHE, a TAaKXKe B
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MEIUMIMHCKHX M OHOQHM3MYECKHX NpHIOKeHWsX. IIpeicTaBiieHa KOHLENIMA CO3/aHHs
5((QEKTUBHBIX HCTOYHHMKOB Y-M3Iy4YEeHHs ¥ HEHTPOHOB, OCHOBAHHAs HA TEHEpalHH
PENIATHBUCTCKUX 3JIEKTPOHOB B PEXKHME NPSMOTO JIA3ePHOTO YCKOPEHHS IPH B3aHMOICHCTBHSIX
JIa3epPHOr0 MMITYJIbCA ¢ MHTEHCUBHOCTRIO 1019 BT/cM2 ¢ npoTssKeHHOM M1a3MOM ¢ IUIOTHOCTEIO,
OJTM3KOM K pUTHYECKOMH.
Sipkue HCTOYHMKH YJILTPAPEJATHBHCTCKHX YacTHIl H FaMMa KBAHTOB /I
MEKAHCHUIIMHAPHBIX HCC/Iel0BAHMI

PaccMoTpeHa BO3MOXXHOCT T€HEPALMU CHIBHOTOYHBIX MYYKOB YJIbTPAPEIATUBUCTCKHUX
3JICKTPOHOB, YCKOPAEMBIX B PEXKHME IPSIMOrO JIa3epHOTO YCKOPEHHs, M WX MPUMEHCHHUS B
MEXIUCLHIUIMHAPDHBIX HcclneloBanuax. KirodeBble MOAXOJBI OCHOBAaHBI HAa PeE3yJbTaTax
MOZEJIIMPOBAHUS W BBIMOJHEHHBIX 3KCIEPUMEHTOB 110 B3aUMOJACHCTBHIO PEISTHBHCTCKH
MHTCHCHBHBIX JIA3€PHBIX HMITYJIbCOB C KPYNHOMAacITaGHON IUIa3MOH OKOJIOKPHTHYECKOI
IUIOTHOCTH, CO3[@HHOM C MCIOJIb30BaHWEM a’poreied HU3KOH ImIOoTHOCTH. IlpuMeHeHHe
COBOKYITHOCTH J1azepHBIX umIityabcoB LIMOC (XCELS) mo3sonur goctuus 3¢gdhekTuBHOCTH
FeHEpaluy YacTUIl (JIEKTPOHOB, IO3UTPOHOB, TPOTOHOB, HEUTPOHOB) M KBAHTOB KECTKOIO
U3JIyYCHUs B JIMAIIa30HE SHEPIUH B NeCATKH MaB, Ha MOpAAKY MPEeBHIIAIONIEH CYIIECTBYOIIHE
PEKOP/IHEBIE 3HAYCHUS.

JIazepHo-nuiasMeHHbIH HHKEKTOP yJIbTPAKOPOTKHX CIYCTKOB 2JIEKTPOHOB

IIpoBeneHO  HCCleNOBaHME TMpoliecca TeHEepalMd  CryCTKOB  3JIEKTPOHOB  IpH
B3aUMOJICHCTBUM JIa3€PHOrO HMITYJIbCA C HEOJHOPOJHOW IIAa3MOii, UMEIOIENH BO3PACTAONIMIA
npoub MWI0THOCTH. TToka3aHo, 4TO reHepanys CrycTka 31eKTPOHOB MPOUCXOJIUT B Pe3ysbTaTe
CaMolepeceyeHnss TPACKTOPHH HX IPOJOJBHBIX KoJiebaHui, BO30YKIAEMBIX Ja3€PHBIM
UMILyJIBCOM, MPOXOAAlEM 1o miasme. IIpoBesieHO cpaBHEHHE pe3yNbTATOB, CIEAYIOIIUX M3
TEOPETHIECKHX MCCIIEI0BAHUN B OTHOMEPHOH FE€OMETPHUH, C Pe3yJibTaTaMi MOJeIMpoBaHus B 3D
reomerpun. Haiineno, 4ro npu nojo6paHHBIX JOJDKHBIM 00pa3oM IapaMerpax Jia3epHOro
UMIIyNbCa W IUIA3MBI BO3MOXKEH KBAa3HOJHOMEPHEIH pEXHM paclpOCTPAHEHHS JIa3€PHOrO
HMITYJIbCa B IJIa3M€ MHUIUCHH, B KOTOPOM BO3MOXXEH IIPOLIECC MEHEPAIUH 3JIEKTPOHHOTO CryCTKa
B YCIOBHMAX ONM3KMX K T€M, KOTOpBIE IPEACKa3bIBAa€T OJHOMEpHas Teopus. Iloka3aHo, HUTO
SHEPreTHYECKHH CIEKTP YCKOPEHHBIX 3JIEKTPOHOB CTYCTKa NPU TeHepaiuu ero B 3D MuineHu
COXpaHAET PsJl BaXKHBIX KAYECTBEHHBIX XaPAKTEPHCTHK CIEKTPA, MOTYY4aeMOro B OJHOMEPHOM
FEOMETPHH, & HMEHHO: UMeeT (opMy, OIHM3KYI0 K MIaTo00pa3HOM, M MOKA3BIBAET TEHICHIUIO K
SHEPreTHIECKOMY BBIJICICHHUIO JJIEKTPOHOB CTYCTKA U3 OCHOBHOW MAacChl (JOHOBBIX DIIEKTPOHOB
IJ1a3MBI.

[Tony4eHHble pe3ynabTaTEl MOTYT OBITH HCIIONB30BaHBl NpU pa3paboTke Ja3epHO-
IIa3MEHHOTO HHXKEKTOpa 3JICKTPOHOB, OCHOBAHHOIO Ha MEXaHW3ME CAMOMHIKEKIUH H YCKOPEHHUS
JIEKTPOHOB B KHJIbBATCPHOHW BOJIHE JIA3€PHOTO HMITYJIbCA, IPOXOASAIIETO 4Yepe3 TIPaHHUILy
IJIa3MEHHOHW MUILIEHHU.

Kocrenxo Oner ®egoToBuy, C.H.C., K.().-M.H.
Ten. +7(495)4859722, olegkost@ihed.ras.ru
Pacumpennas moznens Bpioneisi reHepanuy ropsiMux 3J1eKTPOHOB B HEPEIATHBHCTCKHX

JIa3epHO-IUIa3MEeHHBIX B3aUMO/IeHCTBHAX
PaccMoTpena pacmmpeHHas Mojens DBproHens reHepanMu  ropsAYMX  SJEKTPOHOB B
HEPEJMITHBUCTCKUX  JIA3€PHO-IUIA3MEHHBIX  B3aMMOZEHCTBUAX.  Mojgens  yYWTHIBaeT
JAH3JICKTPUYECKYI0 MPOHMUIAEMOCTh [MOBEPXHOCTHOM IUIa3Mbl M SHEPrHIO, IOIJIOMAEMYIO
SJEKTPOHAMH, YCKOPEHHBIMH KOMITOHEHTAMH 3JIEKTPHYECKOTO IOJs, MEepPHeHANKYIISIPHBIMA |
napajulebHEIME  MulieHH. IlpencraBnena Mojenb TeHEpalud PEHTTEHOBCKOTO TOPMO3HOIO
U3JIy4EHHA B CIy4ae rayccoBa Jla3epHoro nydka. ITokasaHo, 4To BIUSHUE ABHKEHHS 3JIEKTPOHOB
napajuie/IbHO MOBEPXHOCTH TUIA3Mbl Ha MOIVIONIAEMYI0 MHTEHCUBHOCTh CTAHOBHTCS 3aMETHBIM
JIMIIB NPH OTHOCHTENBHO HHU3KMX a0CONIOTHBIX 3HAYCHUSAX IUINICKTPUYECKON NPOHHUIAEMOCTH.
Pacyersl 3aBucuMOCTel BBIXOJa JKECTKOTO TOPMO3HOTO PEHTrEHOBCKOTO HM3NYYEHHA OT yIia
TaJICHKA JIa3CPHOTO U3TYYCHHUS U OT SHEPTETHYECKOrO MHTEPBAa, B KOTOPOM M3MEPAETCA BEIXO/
TOPMO3HOTO0 H3JIy4E€HHs, Ka4YECTBEHHO COIJIACYIOTCS C JKCIIEPUMEHTAJIBLHEIMHU JIAaHHBIMH, €CIIH
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IPE/TIOI0KHTh, YTO KOHIICHTPALHS 3JIEKTPOHOB B CKHH-CJIOE CPABHHUTENBHO HEBEJNKA (IPHUMEPHO
B 5—7 pa3 NpeBbIIIAeT KPUTHIECKYIO KOHLEHTPALIUIO).
Jlureparypa

1. N. E. Andreev, I. R. Umarov, and V. S. Popov. Intense Laser Sources of Gamma Radiation
and Neutrons Based on High-Current Beams of Super-Ponderomotive Electrons. Journal of
Surface Investigation: X-ray, Synchrotron and Neutron Techniques, 2023, Vol. 17, No. 4, pp.
848-854. https://doi.org/10.1134/S102745102304002X

2. N.E. Andreev, I. R. Umarov, and V. S. Popov. Bright Sources of Ultrarelativistic Particles and
Gamma Rays for Interdisciplinary Research. Bulletin of the Lebedev Physics Institute, 2023,
Vol. 50, Suppl. 7, pp. S797-S805. https://doi.org/10.3103/S1068335623190028

3. Kuznetsov S.V., Umarov L. R., Andreev N. E. Laser-Plasma Injector of an Ultrashort Electron
Bunch. Bull. Lebedev  Phys. Inst. 2023. Vol. 50, P. S741-S748,
https://doi.org/10.3103/S1068335623190119

4. Kostenko O. F. Simulation of x-ray bremsstrahlung generation under vacuum heating of solid
target electrons // Laser Physics. 2023. Vol. 34, No. 1. P. 016002.
https://dx.doi.org/10.1088/1555-6611/ad0ec2

JlabopaTopus Nel.4. - 1a3epHOro OXJIaKAEHUS M YILTPAXO0JI0HOM MIa3MbI
3enenep bopuc Bopucosuy, r.u.c., 3aB. 1aGopaTopueii
Ten. 8(495)3620778 , bobozel@mail.ru
Paszner yabTpaxosi0aHo0ii NJ1a3Mbl B KBaIpYNOJ5HOM MATHHTHOM I0Je

KBajgpynoneHas KoHQurypamus MarHMTHOTO MOJs, OOGpa3oBaHHas KaTylIKaMH ¢
MPOTHBOIIOJIOAKHO HAlPABICHHBIMH TOKAMH, MOMKET YAEp)KHBATh HEHTPATBHYIO IUIa3My BOJIH3H
LEHTPAILHON 06/acTH HyNeBOro mons 3a cueT 3pdekTa MarHUTHOrO 3epkana. JTa cxema
yAepXaHus Oblla NEepBOHAYANBHO MHTEPECHA JUI TEPMOSIEPHOTO CHHTE3a C MATHHTHBIM
YAEPIKaHHEM, a B TIOCIIE/HEE BPEMS JUIS CO3/JaHHsI HCTOUYHUKOB HOHOB, 06paboTKH MAaTEpUAIIOB U
JUis MOHHBIX IBUraTesieil. HoBble BO3MOXHOCTH JUIA HU3YYCHHUS HAMATHUYICHHBIX H Y/IEPKUBAEMBIX
MAarHMTHBIM II0JIEM YaCTHI[ IUIa3Mbl CBs3aHBl C ynbTpaxonoaHou tuiasmoin (YXII). VXII
MOJIy9aeTCss MyTeM (OTOMOHM3ALMM ATOMOB BOJM3H IOpOra HMOHM3AINH, HAXOISIIUXCA B
MarHMTOONTHYECKOH JIOBYNIKE B IIy6OKOM BaKyyme, NpH IIOMOIIM MMITYJLCHOIrO Jjasepa. B
HAacTOAIIEeH paboTe METOIOM MOJIEKYJIAPHOH JMHAMHKHM BBHINOJHEHBI PacyeThl pasiera obaka
YJIBTPaxoJIOJHOM IJIa3MBl CTPOHIMA B KBAIAPYNOJGHOM MArHUTHOM MOJI€ NP Pa3IHYHBIX
rpaMeHTax MarHuTHOH wHAykuuu. Ilomydena ¢usmdyeckas kapTHHA NPOCTPAHCTBEHHOIO
PacTpe/ICICHHs 3JIEKTPOHOB M HOHOB B MPOIECCE Pa3lieTa B 3aBUCHMOCTH OT BPEMEHHM U JIaH €e
aHaIM3. YCTaHOBJIEHO MO00ME BPEMEHHOH 3aBHCHMOCTH KOHIEHTPAIMH ¥ pacIpeleIeHHs
CKOPOCTEil HOHOB OT IapaMeTPOB IIa3Mbl M MArHUTHOTO moJis. [loyueHo Xopoiee cornacue ¢
9KCrepuMeHTOM. lIpesickasaH xapakTep M3MEHEHHMS BPEMEHHOH 3aBUCHMOCTH KOHIIGHTPAIHH

HOHOB IIPH POCTE I'PaJIMeHTa MATHUTHOI WHYKIIUH.

JInteparypa
1. S.Y. Bronin, E. V. Vikhrov, B. B. Zelener, B. V. Zelener // Physical Review E 2023, 108(4),
045209. (Q1 WoS) https://doi.org/10.1103/PhysRevE.108.045209

JIa6opaTopusa Nel.S. - 3KcTpeMaJIbHBIX JHEPreTHYeCKMX Bo3AelCTBHI
Hocunesckuii Urops JIbBoBHY
Ten. 8(495)4858511, ilios@ihed.rac.ru
M3yuenne anoMa/Iuii pABHOBECHOTO MPO(MIISI IPOCTPAHCTBEHHOTO 3apsiia B JIOBYLIKE H
npob.ieMa Ga3oBbIX NEPeXo0B B MOJEIH HH3KOTEMIEPaTyPHO# NJIa3Mbl
[IpoBesieH UMK pPacueTHO-TEOPETHUECKHX WCCIEAOBAHMN AHOMATBHBIX Pa3PBIBHBIX
npoduiiell NPOCTPAHCTBEHHOTO 3apsifa HEONHOPOJHBIX CHCTEM 3apsDKEHHBIX YaCTHI[ B
OKPECTHOCTH HCTOYHHKOB HEOJHOPOJHOCTH, OPAHUYUBAIOIIUX BO3MOXKHEIE TTEPEMEILIEHHS YTHX
YacTHI[  (WIOBYUIKAax»), IOTEHIMAIbHO pEAlH3yeMBIX B  pPasiM4HBIX HATYPHBIX W
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9KCIIEPUMEHTANIBHBIX SHEProycTpoiicTBax. Ha oCHOBE MpOBEEHHBIX HCCIIEIOBAHMI U PACYeTOB
BBIABIICHA B3aMMOCBA3b (U3MYECKMX IPOLECCOB, OOYCIIABIMBAIOIIMX H COMPOBOMKAAOIINX
00pa3oBaHue yKa3aHHBIX Pa3pBIBHBIX aHOMaIIUii Mpoduiel NpoCTPaHCTBEHHOTO 3apsjia.

® PpacyeTHO-TEOPETHYECKH YCTAHOBJIEHA BO3MOXKHOCTH CYHIECTBOBAHHS aHOMAalIbHBIX
paspeIBOB  PaBHOBECHOrO Mpoduias MNpOCTPAaHCTBEHHOTO 3apsAa B 3ajJadax
TEPMO3JIEKTPOCTATUKH HEOJHOPOAHBIX CUIbHOHEH IEATBHBIX KYJIOHOBCKHX CHCTEM.

e VYCTaHOBIEHAa B3aUMOCBSA3b OTUX pPa3pbIBOB C sABICHHEM ()a30BBIX IMEPEXOHOB B
OJHOKOMITOHEHTHOM CHIIbHOHEHICeaTbHOW MaKpPOCKOIHYECKON CHCTEME 3apsjioB, Kak
HUCTOYHHUKE HEUICATLHOTO YPaBHEHHS COCTOSHHS, HCITOJIB3yEMOT0 B JIOKATEHOM OTIHCAHHH
yKa3aHHBIX  HEOJHOPOAHBIX  pPaBHOBECHBIX  Ipoduieid  3apsma B 3amaydax
TEPMODJIEKTPOCTATHKH.

® VYCTaHOBNEHa BO3MOXHOCTh  TOSBICHHS  0OCO00OH  CTPYKTYpHl  PaBHOBECHOI'O
IIPOCTPAHCTBEHHOIO 3apsfa — T.Ha3. «CMEIIAHHOW (a3el» - yIbTpa-MeTKOXHCIEPCHON
«IMYJIBCHI /HITH «CYCIICH3HNY, €CITH PeYb 00 Y4aCTUH KPHCTAJUTHYECKOM (a3bl/.

e IIponemoHCTpUpOBaHA YHUBEPCAILHOCTE HAEH «CMELIAHHOH (ha3sl» OBIBIIEH /10 CHX ITOP
aTpubyTOM HCKIIOYUTENBHO acTPOMU3HMUYECKHX IPHIOKEHUHN, JUIs MIMPOKOr0 Kpyra
MIPUJIOKEHUI CHITBHOHEUICANTBHBIX HEOHOPOIHBIX CHCTEM 3aPSAJIOB.

e PesynpTarThl pacyeToOB NPOMJUIIOCTPUPOBAHBI HA HPUMEPE Pa3phIBHEIX PABHOBECHBIX
npoduiied MHKPOMOHOB B TApPMOHHYECKOH JIOBYIIKE ¢ KBAJIPATUYHBIM YEPKHUBAIOIAM
IOTEHIHAJIOM.

JInreparypa
1. XKepnokneroB M.B., Kosanes A.E., Hosukos M.I'., I'pssnos B.K., Hocunesckuit M.JI.,
[IyTos A.B. XKOT® 163 (2) 274-283 (2023) / Y 1apHO-BOJIHOBOE CXKATHE a30THOTO (Irronaa
B quanasoHe gasienni 140-250 I'Tla // DOI:10.31857/S0044451023020128
2. MouanoB M.A., Unskaes P.U., ®opros B.E., EpynoB C.B., Apunun B.A., Biukos A.O.,

Oropogauxkos B.A., Pepkkos A.B., KompakoB B.A., Kosanes A.E., Hosuxos M.,

Maxkcumknn W.IIL., ®umionmu C.A., YymakoB E.A., JluxyroB M.U., I'psssos B.K.,

Hocunesckuit W.J1., Jlepamos I1.P., Munakos JI.I"., [Tapamoros M.A., XKOT® 163, Bbim.3,

439-453 (2023), CxxuMaeMOCTb HEHJ€aNbHOM IIa3MBI TEIUS TPH MOCTOSHHON KOHEYHOM

temnepatype T ~ 21000 K B obmacru pmasnenwt pgo [ 600 TITla //

DOI:10.31857/S004445102303015X

JlaGopaTopus Ne2.3. — ni1asMbl
Amupos Pasuib Xadubyaosu4, 3aB.1ad., r.H.C., A.Q.-M.H.
Ten. 8(963)6609045, amirovravil@yandex.ru
CuHTe3 KOMIO3UTHBIX YACTHI] IPad)eHa B IPO3HOHHBIX CTPYX
IUIA3MOTPOHA NOCTOTHHOIO TOKA

Cunres koMmo3uTHBIX HaHowacTul Cu/rpadeH wuccnenoBaH C HCMOIB30BAHHEM
PaMalliOHHBIX X4apPaKTEPUCTHK MEAbCOJAEpKAIMX TIJIa3MEHHBIX CTPYyH CMECH Telus H
YIJIEBOJOPOJIOB, MCTEKAIOMUX M3 COIJIa BBIXOAHOTO MEIHOrO 3JeKTpoja IUIa3MOTPOHA
MOCTOAHHOTO TOKA. B KadecTBe MCTOYHUKA YITIEBOZOPOJIOB UCIOIB30BAIaCh CMECh IPOMAHA U
OyraHa.

OKCNEepUMEHTBl TNPOBEJEHBI MMPH MOUIHOCTH IutasmoTpona 30 kBt, pacxone remus
0,5 r/cex n pacxozne yrinesomoponos 0,1 r/cex npu gasnenuu 350-710 MM.pT.CT.

JUist  IMarHOCTMKM CHHTE3MPYEMBIX HAHOYACTHMIl MCIIONb30Badach CKaHUpYIOLIas
9JIEKTPOHHAs. MHKPOCKOIIUsA, peHTreHorpadus,  CHEKTpsl KOMOMHALIMOHHOTO PpaCCEesHHS,
SHEPro[AMCIIEPCHOHHAs PEHTTCHOBCKAs CIIEKTPOCKOIHS, PEHTIeHOBCKas (OTO3NIEKTPOHHAS
CNEKTPOCKOIHS ¥ TEPMUYUECKHI aHAIH3.

JList onpesienienus ycinoBuii 06pa3oBaHus HAHOYACTHIY IIPH IPEBPAILEHHH YTIIEBOIOPOI0B
B 3PO3UOHHBIX CTPYAX ObLIA OlleHEHA KOHIIEHTPALUSA MEAH Iy TEM aHAJIM3a CIIEKTPOB ONITHYECKOTO
u3JlydeHus HaOmoaeMsIX B criekTpe jaunui Cu I, YeTaHOBIIEHO, 4TO MAKCUMAILHOE HACKIIEHUE
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rpadena measio (0,03 mac. %) AocTHraercsa MpU KOHLEHTPAUHMH MeIH B Iwmasme 3 x 101 em?,
JIOCTATOYHOM J1s 06pa30oBaHUs XMMHYECKON CBS3M MEJIU C YIJIEPOJIOM SP2 B HAHOYACTHUIIE.
JIuteparypa
1. M. B. Shavelkina, D. I. Kavyrshin, R. Kh. Amirov, V. F. Chinnov, G. M. Dzagnidze, and
A. L. Ivanov //Physics of Plasmas 30, 023507 (2023); doi.org/10.1063/5.0120199

Bacunasak Jleonna MuxaiiiioBuy, r.H.c., 1.¢.-M.H.
IMonsikor Amutpuii Hukonaesuy, c.H.C.
IllymoBa Banepus BanepbeBHa, c.H.C., K.(p.-M-H.
Ten. 8(495)4841810, vasilyak@ihed.ras.ru
Hcenenosanue cBoicTB 001aK0B U3 3apAKEHHBIX MHKPOYACTHI B IJIa3Me ra3oBoOro
paspsiaia

IMpemioxxena  moxmens  pacyera  Kod(OduUIMEHTa  HNOBEPXHOCTHOTO  HATSHKEHHS
cepuueckoro obsaka 3apsHKEHHBIX MHKPOYAcTHIl B Iula3Me. PaccuMTaHbl KO3 (HUIHEHTH
TIOBEPXHOCTHOI'O HATSKEHHS KYJIOHOBCKHX c(ep, MOIyYeHHBIX B TICIOMIEM pa3psje HH3KOro
JaBJICHHA B HEOHE IIpH TeMreparype 77K s yactuy auamerpoM 4 MM u temnepatype 295K
i gactul guaMerpoM 2 MkM. OmpenencHa NOTEHUMalbHAs DHEPrHs MHKPOYACTHI] Ha
nosepxHocTu cgeprl. [lomydeHHsle 3HaYeHHs KOI(DGHUHUEHTAa MMOBEPXHOCTHOTO HATSIKEHUA
KYJIOHOBCKMX C(ep Ha HECKOIBKO IOPSAIKOB BEIHYHHBI MEHBIIE, YeM Y LIAPOBBIX MOJIHHH.
[Ipennoxena rumnoresa o6pa3oBaHus KYJIOHOBCKUX chep B arMochepe 3eMiu.

YiepxuBaeMble B IIJJa3ME€ ra3oBOro paspsza o0NaKka M3 3apsHKEHHBIX MHUKPOYACTHIL
NPEJICTaBIIAIOT COOO0H MOBYIMIKH /ISl HOHOB, CIIOCOOHBIE KOHUEHTPUPOBATh HOHBI U YAEPKUBAThH
MX B 3aNaHHOH oOnactH mpocTpaHcTBa. C TIOMONIBIO T'UAPOJMHAMHYECKON MOJIENH
TMOJIOKUTEJIBHOIO CTOJIOA TIECIOINEro paspsija B HEOHE C 3apsHKEHHBIMH MHKPOYACTUI[AMU
HCCIIC/IOBAHBI PEXHMBI, B KOTOPBIX IPOSBISAETCS BIUAHHE KOHIEHTPAUMM MUKPOYACTHI[ Ha
3(phexTHBHOCTE MOHHOH JOBYMIKH, 06pa3oBaHHOl 06iakoM u3 Mukpouactunl. Jis onucaHus
3G (GEKTUBHOCTH MOHHOM JIOBYIIKM IPEUIOKEHEI TI0Ka3aTelM, B TOM YHCJIE YYHTHIBAIOIIHE €8
JUHAMHYECKOE COCTOSHME, ONpeesaeMble Ul pa3aMYHbIX [TapaMeTpPoB KOMIUICKCHOM IIa3MBEl.
BrisiBniena cuiibHas 3aBUCHMOCTS MTOKa3aTeseil 3 )eKTHBHOCTH OT KOHIEHTPAL[MH MUKPOYACTHII.
[Ipoanamu3upoBansl JKCIEPUMEHTAILHBIC JaHHBIE [0 JAHHAMHYECKUM HEYCTONYHBOCTAM
KOMIUIEKCHOM Tuta3Mme. ITokaszano, 4To npezenbHas KOHIEHTPAUsS MUKPOYACTHII MOXKET CIIY)KHTh
KpUTEpUeM TOABICHHA HeycToHyuBocTed. [lokazaHo, 4YTO TpeBBIIEHHWE IPEICIBLHOM
KOHLEHTPAMi MUKPOYACTHIl B 00JIaKe NPUBOJAUT B OOIIEM Cllydae K Pa3BUTHIO AMHAMHYECKON
HEYCTOMYMBOCTH, a B HEA(P(EKTUBHBIX COCTOSHHUAX - K IMOTACAHHIO pa3psaa. ABTOKOJIEOaHHs C
NOracaHUsAMHU pasps/ia €CTh Pe3yNbTaT IEepexojia KOMIUIEKCHOM B HeCcTaOMIIBHOE COCTOSHUE,
KOTOpOE ABJISIETCSA IPEEIOM € HOHU3ALMOHHOIO PaBHOBECHS.

I[Ipeanoxxena mozens 6anaHca SHEPrUH MUKPOYACTHIIBI, HAXOAAMIEHCS B IUIa3Me 3IIEKTPUYECKOrO
paspsizia B HEOHE, pacCMAaTPHBAIOIAs HarpeB MUKPOYACTHUIBI B pPe3y/IbTaTe CTOJKHOBEHHH ¢
SNMEKTPOHAMH M HOHAMMU, PEKOMOMHAIMU M TYUIEHHS MeTacTabUIBHBEIX aTOMOB Ha ee
nosepxHocTu. Ilapamerpsl nima3Mel BEMMHCISUIMCH C MOMOIIBIO KMIKOCTHONH MOJENH pa3psaa
HH3KOTO HaBJIEHHs C MHKpOYacTHLiaMu. PaccunTan HarpeB MUKpOYacTHI[ AHAMETPOM 2.55 MKM,
obpasyronmx B IulasmMe obnaka ¢ konuentpaumeir 10°-10° cm™, nonyuennsie panee B
dKCrepuMeHTax npu jJasieHuu HeoHa 40—-120 [Ta u Tokax paspsiga 0.5-2.0 MA. [Tonydeno, 49ro
BKJIaJ[ TYIIEHUS METACTaOMIIBHBIX aTOMOB B HAarpeB MUKPOYACTHUIIBI BO3PACTAET C JABJICHUEM, U
MOKET cocTaBiATh 10 40% OT HarpeBa, CBA3aHHOrO C PeKOMOMHAILMEH HA €€ MOBEPXHOCTH.
IIpoBesieH aHanu3 BKJIAJa B HAarpeB MHKPOYACTHIBI OT PEKOMOWHALMH PaJUKaloB JJIs
MHUKDOYACTHIIbI, HaXOJMIIEHCs B pearupyromed CMecH BOJOPOJ/KHCIOpOa/aproH, mu6o
nponas/kuciaopo/aprod. IlonydeHa oOLEHKa BO3MOXKHOIO YCKOPEHHS BOCIUIAMEHEHHS OT
TOYEYHOrO 0Yara (B BHE HarpeToil MUKpOYACTHIIBI), pu TeMieparypax 800—1100K, B ycioBusx,
IpH KOTOPBEIX HaONIOfaeTcs YMEHbLICHHE 3aiepKeK BOCIUIAMEHEHHS B JKCIIEPUMEHTAX B
YAApHBIX TpyOax M yCTaHOBKax OBICTPOro cxkaTus. [I0ka3zaHO, YTO B 3aBUCHMOCTH OT pa3mMepa
MHKPOYACTHUIBI U KOHLEHTPALUH PaJMKalIOB, peKOMOMHAIMOHHEIN HarpeB MHKPOYACTHIEI Ha
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PaHHUX CTAUAX TOPEHHS MOXET COCTaBIATH OT HECATKA [0 COTHH IPajycoB. DTO MOKET
NPHUBECTH K YCKOPEHHIO BOCIUIAMEHEHHS B HECKONBKO Pa3 U YCTPAHHTH PACXOXKICHHE MEKIY
S9KCIIEPUMEHTAJIbHO HaOMIOZAeMBIMH M  PAaCCYHTHIBAEMBIMM C  IIOMOLIBIO  JETAIHHOrO
KHHETHYECKOT0 MOJEIMPOBAHUS 3a/I€PKKaMU BOCIUIAMEHEHHS B YKA3aHHBIX YCIOBHAX.
JIureparypa
1. Polyakov D.N., Shumova V.V, Vasilyak L.M. // Russ. J. Phys. Chem. B. 2023. Vol. 17. No.
5. P. 1241. https://link.springer.com/article/10.1134/S1990793123050263.
2. Shumova V. V., Polyakov D. N., Vasilyak L. M. // Rus. J. Phys. Chem. B. 2022. Vol. 16. Ne.
5. P. 912-916. https://doi.org/10.1134/S1990793122050232.
3. B.B.Illymosa, JI.H. ITomsxog, JI.M. Bacunsk / Xumuueckas dpusuka. 2023. T. 42. No. 8. C.
82-86. https://doi.org/10.31857/S0207401X23080095.
4. Polyakov D.N., Shumova V.V., Vasilyak L.M. / Plasma Sources Sci. Technol. 2022. Vol. 31.
Ne. 7. P. 074001. DOI 10.1088/1361-6595/ac7¢36.

Bacuasik Jleonna MuxaiisioBu4, r.H.c., X.¢).-M.H.
Baapumupos Baagumup Usanosuy, cHe
Heyepxun Baagnvmup SkoBaeBud, c.H.C., K.(b.-M-H
Ten. 8(495)4841810, vasilyak@ihed.ras.ru
KyJIoHOBCKHE CTPYKTYPBI H3 HaCTHII MEKPOHHOTO Pa3Mepa B 3JIeKTPOAMHAMHUYeCKO

JIOBYIIIKE NPH aTMOC(epHOM JaB/IeHHH
OKCNEPUMEHTANTBHO NPOIEMOHCTPHPOBAHO Pa3fe/ieHHe TOMUAMCIEPCHON CMECH MUKPOYACTHI[
OKCHZa amOMHHUS C pasMepamu 2-100 MKM, 3apsDKEHHBIX HHAYKIHOHHBIM CHOCOGOM
MHMKPOYACTHIl OKCH/A AJIIOMHHHA B BO3/yXe C MOMOLIbIO KBAAPYIOJIBHON JIMHEHHOMN JIOBYIIKH
ITaynst myTeM W3MeHeHUs BEIMYMHBI HANPSOKEHHS HA JIMHEHHBIX JeKTpofax. JuaMeTp U [UIHHA
JIMHEHHBIX 3JIEKTPOA0B paBHBI 4 MM M 300 MM COOTBETCTBEHHO, PACCTOSHHUE MEXIY MX OCSIMHU
paBHO 19 MM. B Topuax noBymku Ha €€ ocH OBUIM YCTaHOBIIEHBI 3aMPAIOLIME SIEKTPOLI HA
paccrosiHud 160 MM Apyr oT Jpyra, Ha KOTOpbIE [TOAABATIOCH MOCTOAHHOE HANPSKEHHE, TOH Ke
NOJIAPHOCTH, KOTOPOH ObUIM 3apsHKeHBI KaK MHKPOYACTHIBL. AMIUIMTYJHOE 3HAYECHHE
CHHYCOMJAIBHOro HanpspkeHus 9actoroi 50 I'm mensocs or 1,4 o 14 kB, a Ha 3anuparomme
BIEKTPOJIBI MO/IaBANIOCh TMOCTOSIHHOE Hampspkenue +4 kB. Ilpu yMeHBIIEHHH HAalpsHKEHHS OT
MaKCUMaibHOro 8 kB, cTyneHuaTeiM o6paszom ¢ marom 2 kB Ha KaxJOM 3Tane U3 JOBYHIKH
BBICBINAIOTCsE GOJIEE TSIKENBIE YACTHIIEI, @ Pa3MEPhl BHICHINABIIMXCSA YACTHI[ YMEHBIIAIOTCA B
cpeaneM Ha 10-15 mukpon. bonee mmpoxwuit pasépoc pasMepos 1ocie mepBoro dTarna MOKeT ObITh
CIICJICTBUEM CKaYKOOOPa3HOrO CHHIKEHHMs HANPsHKEHHS, [IPH KOTOPOM B 3aMOHEHHOH JIOBYIIKe
BO3HMKaeET Gosee CUITbHOE BO3MYyIeHHe obnaka yactul. Ha crnenyroumx sranax pasmep o6maka
MEHBLIIE, I09TOMY YaCTHIEI O0JIee YCTOHUYMBEL H 60NIee YETKO CTPYKTYPUPOBAHEI IO Pa3MepaMm I1o
obbemy noBywku. J[lns Gonmee TOHKOH (UIBTPALMM CJEIYeT HCIONb30BATE TEPBHYHO
OTGUILTPOBAHHYIO (PAKIHIO U CHHKATH HANPSHKEHHE (oyee MEIKUMH Iaramu. B pe3ynbraTe
HUCTIEHHOI0 KOMITBIOTEPHOT0 MOJICITMPOBAHHS METOJIOM MOJIEKYISIPHOM JMHAMMKH OTIPE/IEIEHbI
YCJIOBHSL yNEpKAHUS MUKPOYACTHIBI B FOPH3OHTAIBHON TMHEHHON KBAaAPYIOJIBHOM JIOBYIIKE U
Pa3BHTHs HEYCTOWYMBOCTH IIPU BHEIIHEM BO3JCHCTBHM NMEPEMEHHOTO 3JIEKTPHUYECKOTO MOJS, B
PEe3yJIbTaTe YEro YacTUIA YXOIAMT U3 JIOBYIIKH. DKCIIEPUMEHTAIBHO UCCIEA0BAHO BO3/ICHCTBUE
BHEIIHEr0 IOCTOAHHOIO 3JICKTPUYECKOrO I0JIs, HANPABICHHOTO BEPTHUKAIBHO, HA CTPYKTYPHI
4acTHIl B 3apsXKCHHOMN JIOBYIIKE M I10Ka3aHO, YTO JOTOJHHTENIBHOE II0JIE€ CABHIAeT CTPYKTYP B
T0JI€ TSKECTH BILIOTH JI0 BBUIETA YaCTHUI[ U3 JIOBYIIKH.

JIuteparypa

1. o6poknonckas M. C., Bacwmsix JI. M., Biagumupos B. B, [Tewepxun B. 5., ITonos JI.H.
Cenapauust MOMMAMCIEPCHBIX 3apSKCHHBIX MUKDPOYACTHII B BO3JAYXe SJIEKTPOXMHAMHYECKOI
TMHEHHOU oBymkoi. // [Ipuknanuas ¢usuka. 2023. Ne 3. C. 39-44. DOI: 10.51368/1996-0948-
2023-3-39-44.
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2. lo6bpoxnonckas M. C., Bacunsik JI. M., Bnagumupos B. B., ITeuepkun B. 5. Ycroiiuussie u
HEYCTOMYHMBBIE TPACKTOPUU 3apsHKCHHOH YaCTHIBI B KBaJPYIONBHOM 3JIEKTPOAMHAMUYECKOM
nosymike B Bosmayxe. // Ilpuknaguas ¢pusuka. 2023. Ne 2. C. 29-34. DOI: 10.51368/1996-0948-
2023-2-29-34.

Teoperuyeckuii oraen Ne 7 um. J.M. Budepmana,
JlaGoparopus Ne7.2 — Ten1o(pu3nYeCKHX H KHHETHYECKUX CBOHCTB BelIeCTB
Jbsiuxos Jlep 'aBpuu/I0BHY, B.H.C., 1.().-M.H.
ten.: (495)362-53-10, e-mail: dyachk@mail.ru
Teopernuyeckoe HCeIeJ0BAaHHE MEXaHH3MOB BPallleHUs NbLIEBBIX CTPYKTYP NOJ
AelcTBHEM MAarHUTHBIX IMOJIeH B TJIEIONIeM pa3psjie
Panee Hamu OBIJI ONMMCAaH MEXAHU3M BpAILCHHUS B MATHHTHOM IIOJIE MBUIEBOH CTPYKTYPHI
BHYTPH BCTaBKH, CY»KalOILEH KaHaJI TOKA M CIyaei s ctabuiin3anuu pa3psaja, U IpeaioyKeHa
COOTBETCTBYIOIIAss pacdeTHas MOJIENb Ui OOBSACHEHHsT pPE3yJbTaTOB JKCIIEPUMEHTA,
BEINOJHEHHOTO B CankT-IleTepOyprckoM rocyapcTBEHHOM YHHBEpCHTETE. Pe3ynsTaThl pacyera
HAa OCHOBE NAHHOM MOJENH, NPEIIoIaralonieil yBIeUYeHUEe MbUICBbIX YaCTHII HOHAMH, XOPOILIO
COOTBETCTBOBAJIU KCIIEPUMEHTANBHEIM JJaHHBIM 1TpH B < 0.5 Tin, HO ¢ yBeIHYEHHEM MAarHUTHOI'O
TOJIsI TEOPETUYECKas MOJENb IMOKa3blBajla YMEHBIICHHE CKOPOCTH BPALIEHHUS, BBHIXOJIEE 3a
IpeJIeITbl SKCIIEPUMEHTAILHOM IIOTPEIIHOCTH. B npome iiem rojty Mbl BEpHYJIUCH K 00BACHEHUIO
pe3yJIbTaTOB 3TOrO dKcnepuMenTa npu B > 0.5 Ti u npeanonoxumm, 9To BHYTPH BCTaBKH, IIE
3aBHCAET IBUIEBAsi CTPYKTYpa HHKE CaMOro Y3KOro €e MecTa, IIPOMCXOJUT PaclIHpeHHe KaHala
TOKa M MOSBJIACTCS pajiHabHas coCTaBaAomas Toka. Toraa goimkeH paboTaTh APyroi MexaHu3m
BpAILICHHsI, aHAJIOTHYHBIN BIIMAHUIO BUXPEBBIX TOKOB B TOJIOBE CTpaThl. B crpare noj jeficTBreM
cuJ1 AMIIEpa 3THX TOKOB IIPOUCXOUT BPALCHHE HEHTPATBHOrO rasa, a BMECTE C HMM U IIBUIEBBIX
YaCTHIl B HANPaBJICHWM NPOTHBOIONOKHOM BpAIIEHHIO B PE3yJbTAT€ HWOHHOIO YBJIECYCHHS,
NPOMCXOJUT MHBepcHs BpamieHus. Ho B romoBe cTpathl, rzie 3aBHCaeT MEUIEBas CTPYKTYpa,
BHXPEBOH TOK HANpaBJIEH K OCH pa3psia, 4 BHYTPH BCTaBKH IPH MPE/IIOIaracMOM pacilipeHHH
KaHaJla TOKa €ro pajJualibHas COCTaBJAIOIAs HalpaslieHa OT ocu paspsaaa. [Toatomy 3aecs oba
MEXaHH3Ma BpALEHUs — YBJIEYEHHE HOHAMM M HEWUTpalbHBIM ra3oM paboTaloT B OJHOM
HanpasiienuH. [lpemioxkena npocras pacueTHas MOZENb, KOTOpas OOBACHSET PpPE3yILTATHI
9KCIEPUMEHTA MpH Moiax B > 0.5 Tn u, no-BUIUMOMy, CMOKET OOBSICHHTH HaOJIIO/(aBIIHECS
OonbIINE CKOPOCTH BPAIIEHH TBUIEBBIX YaCTUIL] BHYTPU BCTABKH B IPYTUX IKCIIEPUMEHTAX.
JIntepatypa
1. E.C. znuesa, JL.T. [Ipsiukos, B.YO. Kapaces, JI.A. Hosukos, C.U. ITasnos. [Teineras miazma
B YCJIIOBHSAX TJICIOINEro pas3psjia B MarHUTHOM niosie 1o 2.5 Ti. ®usuka miazmer. 2023, T. 49.
Ne 1. C. 7-11. DOI: 10.31857/80367292122600947
2. B.JO. Kapaces, E.C. I3nmuesa, JL.I. /Ipsuxos, JI.LA. Hosukos, C.H. IlasnoB. O BiausHHU
MarHMTHOI'O MOJIS HA XAapaKTEPHUCTHKH NBUIEBBEIX CTPYKTYP B TerIIeM paspsae. Pusuka
masMel. 2023. T. 49. Ne 2. C. 186-192. DOI: 10.31857/S0367292122601138
3. C.M. Ilasnos, E.C. I3nuesa, JLT. Ipsuxos, JI.A. HoBukos, M.B. Bana6ac, B.1O. Kapaces.
JIBOMHBIE MBUIEBBIE CTPYKTYPHI B PA3IHYHBIX (ha3ax CTPaThl B YMEPEHHOM MarHUTHOM HOJIE.
®usuxa miasmel. 2023. T. 49, Ne 10. C. 995-1002. DOI: 10.31857/S036729212360053X

Kyxopuuxuii Imutpuii Uropesud, r.1.c., 1.¢.-M.H.
Ten. 8(495)3625310, dmr@ihed.ras.ru
Ilnasienne 6oNbIIAX KYJIOHOBCKHX KJIACTEPOB U Npubanxkenne sueek Burnepa—3eiitua
B pabore noxasaHo, 4To IIaBJIeHHe KiacTepa ABsSeTcsa KomOuHaluei symeproro (2D)
u TpexmepHoro (3D) mnnasnenmit. IIpm umcne wactuiy N >300 KyJIOHOBCKHMH mMapamerp
HeuteanbHOCTH " mpuauMaer He3aBucumo ot N 3uavenune 60—70 mus 2D rurasienus (IUIaBIeHUAS
B 06onoukax) u 160-180, xak B HeorpaHnueHHOI cucteme, s 3D ruiasnenus (1UIABIEHUA A/pPa).
O6HapyxeHa YHHMBEPCAIBHOCTh [BYMEPHOH KPHCTAUIMYECKON CTPYKTYpHl C(EpHIECKHX
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000/109€K M XapaKTepa ee IUIaBlIeHUs. BriepBbie UCCIeN0BaHa CHCTEMA 3apPSKEHHBIX YacTHI( Ha
(oHe paBHOMEPHO pacHpe/IeICHHOr0 3aps/a IIPOTHBOIOIOKHOIO 3HaKa, OTPaHHYEHHOT0 chepoi,
C HEMOJBHXKHBIM LIEHTPOM Macc (knactep). Oka3sIBaeTCs, YTO JAHHASA CHCTEMA OTJIMYAETCS OT
TPAMIHOHHO PacCMaTPUBAEMOro aHCaMOJIs YaCTHII B JIOBYILKE, B YACTHOCTH, TeM, 4TO 1ipu 2D
MUIABJICHHH KJIACTEpa HAYMHAETCS €ro MHTEHCHBHOE ucnapeHue. IIpeiokeHo COOTHOIIEHHE,
onpejensroniee napaMeTp KyJIOHOBCKOH HEHIeaIbHOCTH MEKIYAaCTHIHOIO B3aUMOIEHCTBYS Yepe3
CPEeTHEKBAIPATHIHBIE CKOPOCTH M YCKOPEHHS YaCTHUIIBI ¥ HE BKJTIOYAIOIIEE CPEIHEKBAIPATHIHOTO
OTKJIOHEHHUS YAaCTHUI(BI OT LEHTpa sfueiku Burnepa—3eiitua. JlanHOe COOTHOIIEHHE IIPOBEPEHO B
YUCIIEHHOM SKCIIEPUMEHTE U JIOKa3aHO, YTO OHO BEITIOJIHAETCA C BBICOKOH TOYHOCTHIO HE TOIBKO
AJIsL TBEPJIOTO, HO M JUIsS KHJIKOTO COCTOSHUA CUCTEMBL. IpeioxeHHOe COOTHOMIEHHE JIOJKHO
ObITe  0cOOeHHO 3(P(HEKTHBHO B TOM Cilydae, KOIJa HEBO3MOXKHO BBIICIUTH JOCTATOYHO
MPOTSDKCHHBIA YYaCTOK TPACeKTOPHUH YaCTHI[BI, HA KOTOPOM MOJKHO mpeHebpeus camoaupysueii.
HaHHOe COOTHOIIEHHE MOXKET OBITH HCIIONB30BAHO JUIS AHAINM3A IKCIIEPUMEHTAIBHEBIX JAHHEIX, B
9acTHOCTH, B 00JIaCTH NBUICBOH IUIa3MBI, KOTJa 3apaHee HEeM3BECTHBI HH 3apsjl YaCTHI, HH X
KuHeTH4Yeckas Temneparypa. Ilokasano, 4ro kiaccuyeckas Mozens syeek Burnepa—3eiitua
MOXET OBITh HCIONB30BaHA IS PAaCCMATPHBAEMOM CHCTEMBI M OOECIICUHBAET JOCTATOUHO
BBICOKYIO TOYHOCTB.
JInrepatypa
1. Shpil'ko E.S. and Zhukhovitskii D.I. Relevance of the Wigner—Seitz cell approximation for
the Coulomb clusters, Plasma Physics Reports, 2023, Vol. 49, No. 10, P. 1207. DOI:
10.1134/S1063780X23600937.

JlaGopaTopus Nel5.1 - 3;1eKTPO(H3UKH U MJIA3MEHHBIX NPOLECCOB
Hajiguc I'eopruii BennaMuHoBHY, I.H.C., A.(.-M.H.,
babaesa Haranes IOpbeBHa, c.H.C., K.¢.-M.H.
TeiL.: (495) 485-84-33, e-mail: gnaidis@mail.ru, nybabaeva@gmail.com
Kongepcust COz B BBICOKOYACTOTHBIX Pa3psaiax

MeTtooM 9uCIEeHHOro MOAEIHPOBaHHUs Hecenyercs kousepensi CO2 B MEKPOBOIHOBOM
IJIa3MeHHOM (akene artmochepHoro nasnenus. C wucnomssopanuem 2D u 1D Mopeneit
PacCMOTpPEHBI Ppa3NUYHBIE I9Tanel mpomecca KousBepcuH. IlokasaHo, uto 3(hEeKTHBHOCTH
KOHBEPCHHM MOJKHO IIOBBICHTB, HCIOJB3YS HMMITYJIbCHO-TIEpUOAUYECKUN pexuMm paborer CBU-
YCTaHOBKH, PEryJIUPYsi CKOPOCTh MOTOKA, JUIMTEIHOCTh UMITYJIBCOB M YaCTOTY MX IOBTOPEHHUS.

Mopenuposanue Taeromux paspsgos B COz

Pa3BUT HOBBIH IOAXOA K MOJEIMPOBAHMIO TICIOUIUX Pa3psoB HH3KONO JABJCHHA B
YIJIEKHCIIOM ra3e B [UIMHHBIX TPYOKaX, OCHOBAHHBIH Ha PEIICHWH YPaBHEHHM, OINMMCHIBAKOIIMX
paguanbHbic TPO(UIM TMapaMeTpoB IUIa3Mbl. PacCYMTaHBl XapaKTEPUCTHK  Pa3psAIoB
(remneparypa rasa, Kkone0GaTenbHas TeMIeEpaTypa AacMMMETpHYHOH Momsl Mojekyn COa,
KOHLIEHTPALWH 3JICKTPOHOB, HANIPSIKEHHOCTH JJIEKTPHYECKOTO 10Jisl, cTenenu kousepcuu CO2) B
3aBHCHMOCTH OT JJaBJICHHsA ra3a W TOKa paspsja. [Toka3aHo, 4TO MONydYeHHbIE B paMKaX HOBOI'O
NOAX0AA pe3yNbTaThl COIIACYIOTCS C MPEICTaBICHHBIMH B JIMTEPAType IKCIEPUMEHTATBHBIMU
JAHHBIMH JTy4Ille, Y€M IIOJTyYCHHBIE paHee B paMKaX TPaJHLMOHHO HCIIOIb3yeMbIX YCPEeIHEHHBIX
10 pajiiycy MOJIEIEH,

HccirepoBanue posiu yGeraomux 31eKTpoHOB B JOPMUPOBAHNH CTPHMEPOB B BO3AyXe H
reJiny

MeTo/ oM 9HCIEHHOTO MOJETHPOBAHUS MCCIETOBAHO (HOPMUPOBAHME OTPHIATENBHBIX
CTPUMEPOB B BO3/J[yXE U I'eJIMM B IIEPEHANPSIKCHHOM IPOMEKYTKE MIJIA-IUIOCKOCTh. B KauecTse
MCTOYHHKA 3JICKTPOHOB II€pe] (POHTOM CTPUMEpa YUTEH, JONOJHHUTEILHO K OOBEMHOM
(oTonoHM3aNMM, TPOLECC HOHM3AUMH TIa3a Iy4KOM OBICTPHIX (y6erarommx) 3NeKTPOHOB,
(opmupyembIM B mponecce pa3BHTHS paspsia. YCTaHOBJIEHO, YTO y4eT HOHHM3ALMH ra3a
OBICTPBIMH 3JIEKTPOHAMH TIPHBOJUT K YBEJIMYEHHUIO CKOPOCTH CTPHMEpPA M K M3MEHEHHIO €ro

bopmEL.
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JlunamMuKka pacnpocTpaneHHs CTPHMEPOB B BO3AyXe B OHOPOXHBIX YIeKTPHYECKHX MOJISAX

B pamkax aHaINTHYECKOrO MOAXOAA IPOBEAEH AHANM3 HENABHO ONYGIMKOBAHHBIX
pe3y/IbTaTOB YHCICHHOIO MOJACIHPOBAHHUS IOJOKHUTENBHBIX M OTPHLATENBHBIX CTPUMEPOB B
BO3/1yX€, PpaclpOCTPAHAIOMIMXCA B OJHOPOAHBIX 3JIEKTPHYECKHX mojigax. IlokaszaHo, YTO
TIOTTY4CHHBIC aHAJIMTHIECKHE COOTHOIICHHS MEX/Ty PaJHyCOM, CKOPOCTBIO H JUTHHON CTpUMEpa B
UIHPOKOM JIHaIa30He 3HAYEHUH TPUIIOKEHHOTO IEKTPUYECKOTO IMOJI XOPOIIO COTIACYIOTCS C
pe3yJibTaTaMH YHCIIEHHBIX PACYETOB.

Pa3paboTka MeTo/10B pacueTa HANPSIKEHAA 32KUTAHAS PA3PATOB

IIpeioskeH MeTOJ pacyeTa HANpsOKCHHS 3KUTAHHA OOBEMHBIX paspsyoB B rasax H
KUIKOCTAX. Ha ero oCHOBE paccuuTaHO HaNpsHKEHHE 3aKHIAHUA Paspaza B BO3AyXe BEICOKOTO
AABIICHHUS 1A Pa3IHYHbIX KOHDUIYpaIHii 2IeKTPUYECKOTO IO B Pa3pAIHOM IIPOMEKYTKE.

JIurepatypa

1. G.V. Naidis, N.Yu. Babaeva, Modeling of vibrational excitation dynamics in a nanosecond
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7. G.V. Naidis, N.Yu. Babaeva, On propagation of positive and negative streamers in air in
uniform electric fields. Physics Letters A 2023, v.482, paper 129037. DOI:
10.1016/j.physleta.2023.129037
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for ignition of volume gas discharges. Plasma Sources Science and Technology 2023, v.32,
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10. N.Yu. Babaeva, G.V. Naidis, D.V. Tereshonok, V.F. Tarasenko, Ch. Zhang, T. Shao,
Backward Fast Electrons Supported by Ionization Wave Passing Through the Grid Cathode.
Physics of Plasmas 2023, v.30, paper 123902. DOI: 10.1063/5.0165129

JlabopaTopus KyJ10HOBCKHX cuctem 17.3
Maiiopos Cepreii AjleKceeBuY, B.H.C., 1.(.-M.H.
Ten. 8(905)7845058, mayorov_sa@mail.ru
Hsydenne Gpu3nIecKHX NMPOLECCOB B KYJOHOBCKHX CHCTEMAX
"a3opaspsiinas miasma kak B 1a00PaTOPHBIX MCCIENOBATENBCKUX YCTAHOBKAX, TAK U B
PasH4YHOrO poja MIasMOXMMHYECKHX PEaKTOpax OOBIYHO KOHTAKTHPYET ¢ META/UIHYECKUMH
TIOBEPXHOCTAMH (JIEKTPOJIBI, CTEHKH PEAKTOPOB H T.JA.). B NPHIIOBEPXHOCTHOM CIO€ HOHBI
NPHOOPETAIOT 3HAYHTENIBHYIO SHEPrHI0 IOpAIKa HECKOIBKHX COTeH 5B, 4To B CBOIO ouepennb
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IPUBOJIUT K PACTIBUICHUIO METAUIMYECKUX MOBEPXHOCTEH U MOSBIICHHIO B paboyeM rase napos
MeTaiuioB. [Ipy paspsie B MHEPTHBIX ra3ax HajlM4he JaXe MaibIX IIpHMecell aTOMOB M3-3a HX
Oonee HM3KOrO MOTEHIHMANA HOHH3ALMK NPUBOAUT K PE3KOMY M3MEHEHHIO IUIA3MEHHBIX
NapaMeTpOB — IOHMKAETCA TEMIIEpaTypa IJIEKTPOHOB, MOSBIISETCS 3HAYUTEIHHOE KOIUYECTBO
HOHOB MeTa/ia. B pabore mocrpoena ¢usmko-mateMaTHyeckas MOJENb JUIS y4eTa BIMSHHUSL
PaCIBUICHHS METANIMYECKUX MATEPHAIOB Ha XapaKTEPUCTHUKU Ta30paspsiaHol miasmel. OHa
TIO3BOJISIET OLICHUTHh BIIMAHHE TIPUMECEH aTOMOB MeTauta (MeIW, HUKENs, ATIOMHHHS H
BOJIb()paMa) B MHEPTHBIX Ta3aX HA HOHHBII COCTAB I1Ia3MBl, €€ TPAHCIIOPTHEIE XapPAKTEPUCTHKH B
3aBHCHUMOCTH OT KOHCTPYKTHBHBIX OCOOEHHOCTeH (06Bbema pabouell 30HBI, PaCCTOSHHS MEXKILY
SJIEKTPOAAMH, (hOPMBI Pa3psIHOM KaMepkl) U pexuma paboTsl (copT pabodero rasza, AaBleHHE U
CKOPOCTb IPOKAYKH, HANPSKEHUE H BKIIAbIBaeMasi MOUIHOCTB U T.J1.).
JInreparypa
. A.C. Csemos, M. M. Bacunees, P. U. T'onstuna, C. A. Maiiopos, O. ®. Iletpos AKTHBHOE
OpOyHOBCKOE JIBI)KCHME MHKPOYACTHI B TJICIOIIEM paspsaAe MOCTOAHHOIO TOKA IIPH
BO3/ICHCTBUHM JIa3epHOro u3mydeHus Ilpukmagmas ¢usuka, 2023, Ne 5, 53-60DOI:
10.51368/1996-0948-2023-5-53-60
2. C. X. l'amxumaromezioB, A. D. Pa6ananoBa, M. X. Pa6amanos, M. X. TI'ampxues, B. C.
Kypbanucmannos, I'. B. Parumxanos, C. A. Maiiopos, A. A. Amuposa, H. A. Jlemupos, P.
M. Owmmupos, 1. II. ®apamxe MccinenoBaHue BO3AEHCTBHS HMITYIBCHOH IUIasMsl Ha
HaHOCTpyKTypHupoBanHbie YBCO marepuans! uznyuenus Ipuknaguas ¢usuka, 2023, Ne 1,
27-32 DOL: 10.51368/1996-0948-2023-1-27-32

JIab6oparopus Nel7.3. — akTHBHBIX KYJOHOBCKHX CHCTEM
Bacniabnes Muxana MuxaiijioBuy, B.H.C., 1.().-M.H.
Ilerpor Oner ®enopoBuy, r.H.c., npod., 1.¢.-M.H., akanemux PAH
Ten. +7(495)4842300, ofpetrov@ihed.ras.ru
Il1a3meHnbIe COIMTONBI AKYCTHYECKOTO THIIA HAPSILY € YHEPrHeii H HMIIYJIbCOM
MEepPeHoCcAT BelecTBo.

Ilpencrasneno TeopeTnyeckoe HCCIEAOBAHUE SBIEHHSA OMHOHAIPABICHHOIO MEPEHOCA
3apSOKCHHBIX 4YacTHIL] KIAaCCHYECKHMHM COJHMTOHAMHM AaKyCTHYECKOTO THIIA B I[UIasMe 0e3
MarsuTHOro mossi. Ha npumepe oHOMEPHOTO HOHHO-aKyCTHYECKOTO COJIMTOHA ITOKA3aHO, YTO
NEepPeHOC (POHOBBIX HMOHOB ABJACTCA (hyHIAMEHTANBHBIM CBOMCTBOM KIIACCHYECKHX COJMTOHOB,
KOTOpEIM HeNb3si IpeHeOperarh NPU MaibIX aMIUIHTYAaX BOJH. BBIYMCIEHHA TpOBENEHBI B
paMKax  TPaJUIHUOHHBIX THAPOJHWHAMHYECKMX MOJENEH IIa3Mbl M OJHOYACTUYHOTO
NpUOMIKEHUS C HCIOJIb30BaHMEM IceBponoTeHnnana Carjeesa u ypaBuenuss KnB. Taxoxe
NPOBEJICHO KpaTkoe 0600IIEHHE pPEe3yNbTaTOB Ha 3JIEKTPOHHO- M IBUICAKYCTHYECKHE MOJIBL.
Ilosmyyennble pe3synbTaTl yKashIBAIOT HA TO, YTO W3BECTHBIE CBOWCTBA BOJNH MOTYT OBITH
NEPECMOTPEHBI. B 9acTHOCTH yTBEpXKICHHE O TOM, 4TO BOJIHBI HE MEPEHOCAT BEIIECTBO, HE
PacnpoCTPaHsETCs Ha HEJIMHEHHBIC BOJIHBI M COJIMTOHEL. Pe3yIbTaTh! pe/IcTaBIeHs! B CPABHEHHH
C WU3BECTHBIM HEIWHCHHBIM sBIeHHEM JpeHdom Crokca, KOTOpoe oOmuchIBaeT CiIalbiii
OIHOHAIIPABJICHHBIA Jpel( BemecTsa, HHAYLHUPYEMBIH TEPHOIUYECKHMH BOTHAMH. BakHBIM
CICACTBHEM MOJYYEHHBIX PpE3yNbTaTOB SBISETCA BO3MOXKHOCTH COJIMTOHOB BO30Y:K/IaTh
ONCKTPUYCCKUE TOKH B IUIA3ME C HEHYJIEBOM NOCTOSHHOH cocraBisttomneii. Takum oGpasom,
HEOOXOZMMO yYHTHIBATH BIHSHUE HEIMHEIHBIX BONH Ha IIPOIECCHI MEPEHOCA, NPHYEM 3TO
BIMAHHC HE OrpPAaHHYMBACTCA TAaKHM H3BECTHBIM 3(Q(QexkToM Kak aHoManbHas AdGdysus B
YCIIOBHSX TUIA3MEHHOH TYypOyJI€HTHOCTH.

JIureparypa
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1. Trukhachev F.M., Gerasimenko N.V., Vasiliev M.M., Petrov O.F. Matter transport as
fundamental property of acoustic solitons in plasma // Phys. Plasmas 30, 112302

(2023) https://doi.org/10.1063/5.0172462

JlaGopaTopus Nel8 — nuiazMeHHBIX TeXHOJIOTHi
lagxues Maxay XaiipyanHoBud, 3as. ja0., C.H.C., K.(.-M.H.
Tel.: (495)485-84-77, e-mail: makhach@mail.ru
Yuciiennoe H IKCNEPHMEHTAJIbHOE HCCJIE0BAHAE TEIIOBLIX PEKHMOB
TEPMOIMHCCHOHHBIX KaTOX0B AYrOBBIX IJIa3MOTPOHOB

Meron MonenupoBaHus, OCHOBAHHEIH Ha OTAENEHHH MOJIEIMPOBAHUSA KATOXHON YacTH
Ayru (KaToza v NPUKATOIHOIO HEPABHOBECHOTO CJIOS IUIa3MBI) OT MOIEIMPOBAHUSA JIYTH B LIEJIOM,
pacrpoCTpaHeH Ha KaTolbl AYTOBBIX IUIa3MOTPOHOB, COCTOSIIMX M3 BCTABKA ¢ KOHHYECKUM
HAKOHEYHUKOM M3 YHCTOIO MM JIETHPOBAaHHOTO BOJIb(paMa U OKPYXKAIOMIMHA €€ MEIHBIN
JepkaTejib € BONSHBIM OXJaXACHHEM. Bamunmanus Merola NpPOBEpEHA CpPABHEHHEM C
OKCIICPHMEHTOM, BBINIOJHEHHBIM Ha JAyre IOCTOSHHOro Toka cuiaoii 200 A B aprose
atMochepHoro Japnenus. Uit MOJENHPOBaHHS BCTABKM M3 YHCTOro Bonbppama Obuia
HCTIONIb30BaHa CTaH/IapTHasA paboTa BEIX0/1a MOMMKPUCTAIUIHYECKOT0 BoJb(pama 4,54 3B, u 65110
00HapyXEHO XOpPOIIEE COrIacHe C HKCIEPHMEHTOM KakK 110 (JOpME BEPIIMHEI BCTABKH, TaK M MO
paclpefieieHHIo  TeMIlepaTypsl B HIJle, 3a(HKCHPOBAaHHOMY B CTAOMJIBHOM pEKHME
pabotel. ONIHO3HAYHBIX JaHHEIX O paboTe BHIXOJA AYTOBEIX KATOJOB H3 JIETHPOBAHHOTO
BOJIb()paMa HET, XOTA HATYPHBIE H3MepeHus (PeKTHBHON paGOTHI BEIXOJA KATOJOB JTYTOBEIX
paspsiZIoB BBICOKOTO JIABJIEHMs JAOT IT0JIe3HbIe mojcka3ku. C Apyroil CTOPOHEI, MPOBEJECHHEIE B
JaHHOW paboTe SKCIEPUMEHTEI MIOKa3bIBAIOT, YTO TEMIIEPATYPHI OCTPUs BCTaBOK M3 BOJIb(paMma,
JETUPOBAHHOIO TOPHUEM , WM JIAHTAHOM, WIIM HMTTPHUEM, 3aQUKCHPOBAHHBLIE B CTAOMILHOM
pexume mpu Toke xyru 200 A, u3MeHSIOTCs B J0OBOJBHO y3kuil auamazon 3100-3200 K. Dro
FOBOPUT O TOM, 4TO pabOTBI BHIXOJA BCTABOK M3 JITHPOBAHHOTO BOJb(pama, paboTalomHX B
CTabHIIbHOM PEXUME, TaKKe OM3KHU APYT K APYTy. JIeHCTBUTENEHO, Pe3yIbTaThl MOIETHPOBAHHS
NpH OJMHAKOBOM 3HayeHHWH paboTel BBIXOZa 3 3B maroT JOCTATOMHO XOpOLIEE COMJIACHE C

9KCIIEPUMEHTOM BO BCEX TPEX CITydyasx.

JInrepatypa
1. Cunha M.D., Sargsyan M.A., Gadzhiev M.Kh et al Numerical and experimental
investigation of thermal regimes of thermionic cathodes of arc plasma torches. 2023 J. Phys.
D: Appl. Phys. 56 395204, DOI: 10.1088/1361-6463/ace063

HekoTopble MeTObI AHATHOCTHKH CTPYH XOJIO[HOM IJIa3Mbl, TeHepHPYeMoii Ha 0CHOBe
MHMKPOBOJIHOBOI0 pa3psajia arMoc(epHOro IaBJieHus
C noMOuIBIO pasjIMYHEIX JHATHOCTHYECKMX METOHOB HCCIENOBAaHA CTPYS XOJOJHOH IUIa3MBI
aTMOC()epHOrO  JABNEHMs,  NPEACTaBsiomas  cobol  CTEKAaloIiee  [OC/IECBEUCHHE
MEXIJIEKTPOAHOT0 MHKPOBOJIHOBOTO paspsia B Ar. B kayecTBe HCTOYHHMKA XOJOHOM IUIA3MBI
HCIO/IB30BAJICA  BOJHOBOJAHBIA  TasMoTpoH 2,45 ITu ¢ BHEWHHM  6-CTEPIKHEBBIM
m1a3MoTpoHOM. C  NMOMOIIBIO  BEICOKOCKOPOCTHOM  TEHEBOH CHEMKHM ObUTa  IIOJyYeHa
NPOCTPAHCTBEHHO-BPEMEHHAs CTPYKTypa CTPYH XONOAHOW Ina3msl. Ilepuonmdeckuit xapakrep
FEHEPAIMH [UIa3MBbI U3YYaJICA C TIOMOLIBIO H3MEPEHHUS TUIABAIONIET0 MTOTEHIIHANA IIEKTPUYECKOTO
30H/1a C IOMOIIBIO OcIHIUIOrpada.
JIutepatypa
1. Antipov, S.N., Chepelev, V.M., Gadzhiev, M.K. et al. Some Techniques for Diagnostics of
the Cold Plasma Jet Generated on the Base of the Atmospheric-Pressure Microwave
Discharge. Plasma Phys. Rep. 49, 559-562 (2023).
https://doi.org/10.1134/S1063780X23600299
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CoBMECTHO ¢ HayuHO-HCCIIe0BATENECKUM HEeHTpoM “KpucTamiorpadus u dporonnka” PAH
CunTEe3 MHKPOYACTHII B PABHOBECHOI H HEPABHOBECHOH NJIa3me
UccrnenoBano BO3MOKHOCTE cuHTe3a WIeHOK ZrON co cBOHCTBAMHM KOMOHHAIIMOHHOTO

paccesHus CBETa M OKHUCICHHEe MuKpodacTul IuHka CBY-rulasmoit ¢ o6GpasoBanuem

3 (EKTUBHEIX  CONHEYHO-YYBCTBHTENBHBIX (DOTOKATANM3ATOPOB, 3JIEKTPOIYTOBOH CHHTE3

(QOTOAKTHBHBIX ~ KOMIIO3HMUHMOHHBIX  Mukpodactun, Ti/TiN/TiO;, ZnO/TiOy/NbOs u

(opMupOBaHHE MEABCOAEPIKALIUX KOMITO3UTHBIX CIIOEB.

Jluteparypa

1. Muslimov, A.; Antipov, S.; Gadzhiev, M.; Kanevsky, V. Synthesis ZrON Films with
Raman-Enhancement Properties Using Microwave Plasma // Metals (MDPI) 2023, 13,
1927. https://doi.org/10.3390/met13121927

2. Muslimov, A.; Antipov, S.; Gadzhiev, M.; Ulyankina, A.; Krasnova, V.; Lavrikov, A.;
Kanevsky, V. Oxidation of zinc microparticles by microwave plasma to form effective
solar-sensitive photocatalysts ~ Applied sciences (Appl. Sci. MDPI) 2023, Volume 13,
Issue 22. https://doi.org/10.3390/ app132212195

3. T'apxues M.X., Opymxes @.®., Myciumos A.D., Minsnuues M.B.  ®DoTokaTanuTUuecKue
CBOWCTBA B BHAMMOI 00NacTH cBeTa KOMIO3MIMOHHBIX Mukpowactun Ti/TiN/TiO2,
MOJTY9EHHBIX 3JIEKTPOLYTOBEIM CHHTE30M /I TIncema B XKT®. 2023, Tom 49, Beim. 7
10.21883/PJTF.2023.07.54912.19321

4. Tamxue M.X., Myciumos A.D. @opMHPOBAHHE MEIBCOJACPIKAINX KOMITO3UTHBIX
CJIOEB B MPOLECCE BO3ACHCTBHA HU3KOTEMITIEPATYPHOM IIa3MBI /I NpuknagHas Gpusmka.
2023. Ne 5, C.34-40. 10.51368/1996-0948-2023-5-34-40

5. Tampxmes M.X., OpymxeB @.®., Myciaumos A.D. DJeKTPOayroBoit CUHTE3
(OTOaKTHBHEIX KOMIO3UIHOHHEIX MuKpodacTull ZnO/TiO2/Nb205 // Tlucema B JKT®D.
2023, Tom 49, Bem.18. C.3-7. 10.21883/PJTF.2023.18.56168.19644

6. Awnrunos C.H., MycnumoB A.D., Vibsukuna A.A., Llaperko A.Jl., Famkues M.X., JlaBpHKOB
A.C, Troprsies A.C.  AKTHBHOCTb ~ MHKPOCTPYKTYp ZnO, CHHTE3MPOBAHHBIX C
HCIIONIb30BAHMEM ~ MHKPOBOJIHOBOM IUIasMbl, B mpoleccax ¢oromerpaganuu  2,4-
Auautpodpenona /  Ilmcema B XKT®. 2023, Ttom 49, Bem. 20, C. 11-15.
10.21883/PJTF.2023.20.56339.19688

PI'BYH «®exepansubiii necnenosatensexuii nentp UHCTHTYT NpUKIaaHoil GH3HKH
uM. A.B. I'anionosa-I'pexosa Poccuiickoii akaxemun nayx» (UII® PAH)
603950, r. Hiwxauii Hoeropoa, BOKC-120, yi1. VassnoBa, 46
Hlanamos Asexcanap I'ennannesuy, 3as. 1aGopaTopueii, 1.¢.-M.H.
Ten. 8(831)416-06-23, ags@ipfran.ru
HCToYHHMK IKCTPeMaIbHOTO YIbTPadHoIeTOBOr0 N3aydenns auanasona 11.2 um +1% na
OCHOBE JIa3ePHOI0 Pa3ps/ia B NOTOKe KCEHOHA [JIsl JIHTOrpaduu
Pa3BuTa KOHUEIIHs HCTOYHUKA IKCTPEMATBHOTO YibTpaduoneTosoro (Y ®) uanyueHus

Ha OCHOBE JIa3epHOr0 paspsjia ¢ MHOTO3apsIHBIMM HOHAMH B IIOTOKE KCEHOHA BBICOKOM
ITOTHOCTH. IJKCHNEPUMEHTATIBHO TPOJEMOHCTPHPOBAHO, YTO NpH (OKYCHPOBKE H3TYUCHHS
Nd:YAG nasepa c sneprueii 0.8 [k 1 JUIMTENEHOCTBIO HMITy/IBCa 7 HC Ha CBEPX3BYKOBYIO CTPYIO
KCEHOHA MOXHO ITOIy4uTh DY ® usiydenue B quanasone 11.16+0.13 um ¢ sneprueit mo 10 mIx,
uTO OTBeuaeT 3pHeKTHBHOCTH KOHBepcHH 1%. MccieoBan HOBbIM MEXaHH3M PacIPOCTPAHEHHSA
paspsza 3a npejiensi GokanbHOH 061acTH, CBA3AHHBIN ¢ (HOTOMOHM3AIHEH OKPYXKAIOMIEro rasa
YIBTPAHONIETOBBIM H3TyIEHHEM H MOCIIEYIOMHMM HarpeBOM 00pasyIoIeiics MIa3Mbl IOTOKOM
Temia U3 (OKANLHOW 00NACTH 3a CHYET 3JIEKTPOHHOM TEIIoNpoBOAHOCTH. IIpemioxKeHHsIit
MEXaHH3M MO3BOJISIET OOBSACHUTH MOJYYEHHBIE B OKCIHEPUMEHTAX JaHHBIE M yKa3aTh IIyTH
yBenu4deHus 3)(PEKTUBHOCTH KOHBEPCHH JIa3€PHOTO M3JTyYEHHS B HCTOUYHUKAX DY D H3TYyYECHHUA
JULSL TPOCKLIIMOHHOM JIMTOTpaUH BEICOKOTO pa3pelIeH sl
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Asropsr: U. C. A6pamos, C. B. l'ony6Ges, E. /1. T'ocnogunkos, A. I'. Ilanamos (UI1® PAH), B.E.
I'ycesa, A. H. Heuait, H. H. Canamenxo, A. A. Ilepexanos, H. U. Uxano (UPM PAH)
JInteparypa

1. S. Abramov, S. V. Golubev, E. D. Gospodchikov, and A. G. Shalashov, Expansion of laser
discharge in xenon jet improves EUV-light emission, Appl. Phys. Lett., accepted (2023)

2. V.E.Guseva, A. N. Nechay, A. A. Perekalov, N. N. Salashchenko, N. I. Chkalo, Investigation
of emission spectra of plasma generated by laser pulses on Xe gas-jet targets, Appl. Phys. B
129, 155 (2023)

3. S. Abramov, E. D. Gospodchikov, and A. G. Shalashov. Extreme ultraviolet radiation source
based on a discharge sustained by a radiation pulse from a terahertz free-electron laser. JETP
132, No. 2, 223-232. (2021)

4. S. Abramov, E. D. Gospodchikov, A. G. Shalashov. Extreme-ultraviolet light source for
lithography based on an expanding jet of dense xenon plasma supported by microwaves.
Phys. Rev. Appl. 10, 034065 (2018)

5. TIATEHT 3asska No 2023116539/07(035430), asropsi: U.C. A6pamos, C.B. Tony6es, A.H.
Heuaii, A.A.Ilepekanos, B.H. Ionxosuukos, H.H. Camamenkxo, P.M. Cmeprun, H.H.
Uxano,P.A. [1TanmonrHuKoB, "MOIHBIHA HCTOYHHUK HanpaBJIEHHOTO
9KCTPEMAIIBHOT0YJIbTPA(QUOIETOBOr0 M3IyYeHHS C JUIMHOW BOMHBI 9 - 12 HM ans
NPOCKIHOHHOH JUTOrpaguu BBICOKOTO paspelieHus”. PelieHue MoaydeHo MPUOPUTET OT
23.06.2023

Buxapes Anarosinii JleonTheBHY, 3aB. OTAENOM, 1.().-M.H.
Ten. 8(831)416-49-60, val@ipfran.ru
JNeKTpoIOMHHECHeHIHs SiV HeHTPOB B aJIMA3HBIX HOAX

HccneoBana SNEKTPONIOMHHECIEHIMA LEHTPOB OKPAackH KpeMHHi-BakaHcus (SiV
LCHTPOB) B @IMasHBIX P-i-n JMOJE M JHOLE CO CTPYKTYpOii, Mpernonaraiomeii napamieasHoe
BKTIOYCHHE p-i-n auona u Juona IloTTkn. B criekTpe 3MEeKTPONIOMHHECHEHIHH, KPOME
U3ITy4CHNs HA JUIMHE BOJIHBI 738 HM, COOTBETCTBYIOLIET0 H3IYUEHHUIO EHTPOB B OTPULIATEILHOM
3apAOBOM COCTOSHUHU (S1V™ LEHTp), 3aperuCTPUPOBAHO U3JIydEHHE HA JJIMHE BOIHBI 946 HM,
COOTBETCTBYIOLIEE U3NIYUYCHHUIO LIEHTPOB B HEHTPaTBbHOM 3apsaoBoM coctosuuu (SiVY nentpos).
Ilomyyena BbICOKast HHTEHCHBHOCTD H3Ty4eHHs SiV” LEHTPOB NPU BEICOKOI MIOTHOCTH TOKA B P-
i-n nwmone (mopsaka 500 A/cm?). TlokasaHo, 4TO NpH CO3NAHHM He aHCAMOMA LEHTPOB, a
OIMHOYHOrO SiV LieHTpa BO BHYTPEHHEH 06JIacTH P-i-n AMO/Ia, TOCTUTHYTHIE YCIIOBHS 06ecedar
CKOPOCTh H3IIYYCHUS OAMHOYHBIX (DOTOHOB NPH SNIEKTPONIOMUHECHEHIMU Gonee, uem 10°
oronoB B cexyHay. [Ipn Bo3GYsIeHHH p-i-n JHOAA MMITYJIECAMU HATIPSIKEHUS HAHOCEKYHTHOI
JTATENILHOCTH MOKa3aHa BO3MOXXHOCTh IOJIyYEHHsI KOPOTKHX HMITYJIbCOB H3JIyUEHHS HA JJIHHE
BOJIHBEI 738 HM, 4TO MO3BOJIET PACCMATPHBATH [MOJ MCCIEOBAHHON KOHCTPYKIMH B KAYECTBE
HCTOYHHKA OMHOYHBIX ()OTOHOB.
Astopsel: M.A. Jlo6aes, JI.b Papumes, A.JI. Buxapes, A.M. I'op6aues, C.A. Borganos, B.A.
Hcaes, C.A. Kpaes, A.W. Oxankun, E.A. Apxunosa, B.E. lemunos, M.H. Jlposzos (UI1® PAH,
HUOM PAH)

Jlutepatypa

1. M.A. Lobaev, D.B. Radishev, A.L. Vikharev, A.M. Gorbachev, S.A. Bogdanov, V.A. Isaev,
S.A. Kraev, Al Ohapkin, E.A. Arhipova, E.V. Demidov, M.N Drozdov, SiV center
electroluminescence in diamond merged diode, Physica Status Solidi Rapid Research Letters,
2200432, 2022
DOL: 10.1002/pssr.202200432
2 .M.A. Lobaev, D.B. Radishev, A.L. Vikharev, A.M. Gorbachev, S.A. Bogdanov, V.A. Isaev,
S.A. Kraev, AL Ohapkin, E.A. Arhipova, E.V. Demidov, M.N Drozdov, SiV center
electroluminescence in high current density diamond p-i-n diode, Applied Physics Letters, 2023
(Ha peLieH3un)
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Buxapes Anarosmii JIeoHTheBHY, 3aB. 0TAEIOM, X.(.-M.H.
Ten. 8(831)416-49-60, val@ipfran.ru
DOTOKATO HA OCHOBE JIETHPOBAHHLIX (OCHOPOM HAHOKPHCTAIIMYECKHX AJTMAZHBIX
NJIEHOK

OKCIIEPUMEHTANILHO ~ HMCCIEN0BaHa (JOTOIMUCCHS OJIEKTPOHOB W3  JIETHPOBAHHBIX
(pochopom HanokpucTayLTHUecKuX anMasHbix (HKA) mnenok Tommuao# ot 50 o 1200 HM oz
JCHCTBUE JIa3€PHOTO M3JTy9EHHs C JUTMHOM BOJHBI 266 HM M JUIMTENBHOCTBIO MMITyIhca 15 He.
VcraHoBIEHa CBSI3b MEXIY YCIOBHAMH pocrta, TomuuHoli HKA TUIeHOK W BenTHYMHON
M3MEPEHHOH  KBAaHTOBOH 3((EKTHBHOCTH aIMa3HBIX (OTOKAaTOHOB. IloKazaHo, 49TO
MAKCHUMA/IbHYIO KBAHTOBYIO 3G dekTHBHOCTE 3X10™ HeMOHCTPUpPOBAIH CHIIBHO JISTHPOBAHHEIC
HKA nnenku Tommuunoi 50 HM ¢ HMacCMBMPOBaHHON BOJOPOJOM IIOBEPXHOCTHIO. BhicoKas
KBaHTOBasA 3((EKTHBHOCTH IUICHOK, HAa IIOPSAOK MNPEBBINIAIOIAS MEAHBIH (BOTOKATON, HE
KPUTUYHOCTH K BaKyyMy M 3arpsA3HEHHUSM ITOBEPXHOCTH, BO3MOXXHOCTh BAPbHPOBAHMS BBICOTHI
9HEepreTHdeckoro Gapbepa 3a c4eT CO3JaHUs JOITOKUBYLIEr0 IHAPOreHU3MPOBAHHOTO CIIOS Ha
MOBEPXHOCTH OINPENEIAIOT TEPCHEKTUBHOCTh TNPHMEHEHHs IUICHOK /Ui  (DOTOMHIKEKIHMH
3JIEKTPOHOB B COBPEMEHHBIX YCKOPHUTEIISX.
Astopsr: A.M. T'op6aues, A.A. Buxapes, A.B. Adpanacses, A.JI. Buxapes, U.B. baunypxun, JI.B.
Pamuines, M.H. Ipo3nos, C.A. Bornanos
O1n.110, 140 u 340 (UI1® PAH) 1 ota.140 (W®M PAH)
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1. AM. Gorbachev, A.A. Vikharev, A.V. Afanasiev, A.L. Vikharev, 1.V. Bandurkin,
D.B. Radishev, M.N. Drozdov, S.A. Bogdanov, Investigation of phosphorus-doped
nanocrystalline diamond films for photocathode application, Vacuum 215 (2023) 112335
DOLI: 10.1016/j.vacuum.2023.112335
2. AM. Gorbachev, A.A. Vikharev, A.V. Afanasiev, A.L. Vikharev, 1.V. Bandurkin, D.B.
Radishev, M.N. Drozdov, S.A. Bogdanov, Investigation of photocathodes based on phosphorus
doped nanocrystalline diamond films, Proc. 24th International Vacuum Electronics Conference
(IVEC), 2023 , pp.1-2, DOI: 10.1109IVEC56627.2023.10157816

Bogonbsinos Anexcanap BajnenTunoBuy, 3aB. 0TA€J10M, 1.¢.-M.H.
Ten. 8(831)416-49-69, avod@ipfran.ru
Yeeanuenue konsepcnu CO: B miazme CBY paspsina 3a cuer nojgas/ieHns 06paTHbIX
peaKknuii BCTpeYHbIM MOTOKOM ra3a
B miasme, nopnepxusaemoit HenpepsiBHeIM CBU-u3ygeHneM rupoTpoHna ¢ yactoroit 24
GHz B BOJHOBOJHOM IUIA3MOTPOHE B IOTOKE YIVIEKHUCIOrO Tra3a MPOJEMOHCTPHPOBAH
TPEXKPATHBIA POCT cTeneHu KoHBepcuu CO2 U 3HeprodG(eKTUBHOCTH 3a CUET OXJAKIACHUS
(3aKaNku) MOCTpaspANHOM 067aCTH BCTPEYHBIM TMOTOKOM Ta3za. Ha OCHOBE YHCIIEHHOTO
MOJICTUPOBAHHS II0Ka3aHO, YTO POCT CTENEHM KOHBEPCHH MpPH pa3pylIEHHH CTPYKTYPHI
IUIa3MEHHOTO (akena o6yCIoBIeH yBelIHIYeHHEM TeII000MeHa ¢ OKpy Karolei atMocdepoit, a
3(dexTUBHOCTE 3TOr0 pazGHeHns ONpeeNnseTcs CKOPOCTHIO H IITOTHOCTBIO 3aKATOYHOTO ra3a.
Asropsr: Bosoniesinos A.B., Yekmapes H.B., Mancdensna JI.A., ITpeobpaxkenckuit E.U., Cunios
C.B., Peme3z M.A.
JInTepatypa

1. Yexmapes H.B., Manctensn II.A., IlpeoGpaxenckuit E.M., Cunnor C.B., Pemes M.A,
Bononssinos A.B., «IlonaBnenne oOpaTHBIX peakiWil NPU pas/IOXEHHH YITEKHCIOro Tasa B
I1a3smMe MHKPOBOJIHOBOTO paspsja», [Tucsma B XKT®, 2023, npunsto B neyars (2023)
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Otaen puzuku miaasmel (coBmectno ¢ UO® PAH u UI® YpO PAH)
Mecsan I'ennanuii Anapeesuy, 3aB. oTes0M, akageMuk PAH
bapenroasn Cepreii AjekcanapoBuy, I.H.C.
Ten. 8(499)1326986, mesyatsga@lebedev.ru
JAyroBbie XapaKkTepUCTHKH HAHOCTPYKTYPHPOBAHHON OBEPXHOCTH BoJb({pama,
cpopMHPOBAHHOM MO/ eliCTBHEM IIA3MEHHBIX HATPY30K B TePMOSIIEPHBIX YCTAHOBKAX C
MarHHTHBIM yJep:KaHHEM IJIA3MbI
YHUIONSpHAs. Jyra, BO3HHMKAIOIlas B KOHTAaKTe MeTA/UI-IUIa3Ma - SBJICHHE KpaiiHe
HEXENATelbHOe s OyAyIIMX TEPMOSAEPHBIX YCTaHOBOK. (OYHKIHOHHPOBAHHE IyTOBOTO
paspsla  CONPOBOXXAAETCA  BBHIOPOCOM — PasIMYHOTO  poJa IPHUMECEH,  3arpA3HAIONINX
TEPMOAZIEPHYIO  IUIa3My, TakKMX Kak OKHJKOMETA/UIMYECKHE Kallld, MHKpPOYAaCTHIIB],
HU3KOTEMIIEPATYPHBIC aTOMBI M HOHBI, W T.J. YCTAaHOBJICHO, 4YTO (DOPMUPOBAHHE
HaHOCTPYKTYPHPOBAHHOM IOBEPXHOCTH Bonb(pama (marepman ausepropa B HTIP) mox
JICHCTBHEM IUIA3MEHHBIX HAarpy30K B TEPMOSACPHBIX YCTAHOBKAX C MATHHUTHBIM YIEpPKaHHEM
IJTa3MBl TIPUBOJIUT K CHHXKEHHIO Ha MOPSAIOK IOPOrOBOr0 TOKA HHHIIMHPOBAHHA YHUIIONSPHOTO
AYroBOTO paspsja, yMEHbUICHUIO CPEJHErO 3apAaa HOHOB H TEMIIEpaTyphl AyroBoil IUIa3Mbl 110
CPaBHEHHIO C YHCTBHIMH BOJB(QPAMOBBIMU 3JIEKTpOAaMH. V3MEHEHHE B3pHIBOMHUCCHOHHBIX H
TEIVIOPU3NYECKUX  XAPAKTEPHCTHK MpH 0OpasoBaHHH  HAHOCTPYKTYPUPOBAaHHOLO  CJIOS
COMPOBOXK/AETCA TAKKE PE3KMM YBEIMYECHHEM 5PO3UH IMOBEPXHOCTH JWUBEPTOPHEIX IUIACTHH B
nporecce GpyHKUHOHUPOBAHUS JYTOBOTO Pa3psijia U MOSBICHHEM KaNelbHOH GPaKIHH 3PO3HH C
POCTOM TOJIIMHBI HAHOCTPYKTYPHPOBaHHOTO ci1os. [Toka3aHo, 4TO pafnaliMOHHBIE TIOTEPH IIPHU
NPOHUKHOBEHHH Kallejib B TEPMOSAAEPHYIO IUIA3My MOTYT COCTaBJIATH 3HAYMTEIBHYIO OO
MOIIHOCTH €€ HarpeBa yke IpH OTHOCHTEIEHO HeOONBIINX TOKAX JyrOBOro paspsja.
Jlutepartypa

L. Bapenromeny C.A., Mecan I'.A., B3pHBOIMHCCHOHHBIE TMPOLECCH B TEPMOSIEPHBIX

YCTaHOBKAX C MAarHHUTHBIM YIEPKAHUEM MIA3MEI W JIMHEHHBIX 3JI€KTPOH-TIO3UTPOHHBIX

Koyumaiinepax. // Ycnmexu dmsmuecknx mHayk. 2023. T.193, Ne 7. — C.751-769. DOI:

10.3367/UFNr.2022.02.039163. [Barengolts S.A., Mesyats G.A., Explosive emission

proceses in thermonuclear facilities with magnetic plasma confinement and in linear

electron—positron colliders. // Physics- Uspekhi. — 2023. — V. 66. P.704-721. DOL:

10.3367/UFNe.2022.02.039163]
2. Mikhailov P.S., Muzukin I.L., Mamontov Y 1., Zemskov Y.A., Uimanov, L.V., Kaziev AV,

Barengolts, S. A., Threshold parameters of vacuum arcs with W-fuzz cathodes. // Journal of

Nuclear Materials. —2023. — V. 582. — P. 154479. DOI: 10.1016/j.jnucmat.2023.154479.

3. Barengolts S.A., Hwangbo D, Kajita S., Arc erosion characteristics of W-fuzz samples with
different thicknesses of the nanostructured layer. // Nuclear Materials and Energy. — 2023. —
V.37.-P. 101541. DOL: 10.1016/j.nme.2023.101541.

Otaen pusuky niasMel
Ypionun Cepreii AjlekcanIpoBHY, I'.H.C., 1.().-M.H.
Barnn Koncrantun IOpbeBuy, c.H.C., K.).-M.H.
Teun. 8(499)1326302, uryupinsa@lebedev.ru
Binsinue CTOIKHOBEeHMIH 3JIEKTPOHOB HA JIEKTPOMATHHTHBIE MOJBI ILIA3MBI,
00pa3oBaHHOl NPU MHOro()OTOHHON HOHM3ANNHE HHEPTHOTO ra3a

Jlns  HepaBHOBECHOH CNaGOMOHHM30BAaHHOW IUIA3MBI, MOJNYYEHHOHl B pe3yibTaTe
MHOTO(OTOHHON HOHHM3AIMM ATOMOB WHEPTHOIO Tra3a KOPOTKHM MMITYJIBCOM JIA3€PHOTO
H3ITyYCHNUS aHATUTHIECKH M YHCIICHHO HCCIIE/IOBAHBI ITONEPEeYHbIe 3JIEKTPOHHBIE MOJIbl. HoBhIe
CBOMCTBA pPAacCMOTPEHHBIX MOJ CBsi3aHBI ¢ ydeToM sddexra Pam3ayspa-TayHcenna,
3aK/IOYAIOMIEMCS B PE3KOM HEMOHOTOHHOH 3aBHCHMOCTH CEYEHHsS YNPYIOro pAacCesHHS
DNIEKTPOHOB Ha HEHTPAIBHBIX aTOMaX MMEHHO B MHTEPBale THIMYHBIX JUII MHOrO(hOTOHHOI
VOHH3ALUHH SHEPIHH (POTOIEKTPOHOB.
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[Toka3aHo, 4TO MpH PasHBIX 3HAYCHUAX DHEPTHH (POTOINEKTPOHOB B PACCMATPHBAEMOIL
IIa3Me BO3MOXHO PasBUTHE JBYX Pas/IMYHBIX BHJOB JIEKTPOMAarHUTHOM HeycToiunsocTy. [Ipu
CPaBHUTEIBHO HEOONBUIOH SHEPrHHM (OTOIIEKTPOHOB MOPSAKA OJHOTO 3JIEKTPOH-BOIBTA
BO3MOXKHO YCHJICHHE 3JIEKTPOMAarHHTHBIX BOJIH. YCHJICHHE BO3MOXHO, KaK B CJIyd4ae PEIKUX
CTOJIKHOBEHHH (OTOIIEKTPOHOB ¢ HEHTPATBHBIMA ATOMAMH, TaK M TIPH 9ACTOTAX CTOJKHOBEHMUIA
OONBIINX TUIA3MEHHOH 4YaCTOTHI 3JIEKTPOHOB. Ilpu 3Heprusx (OTOIIEKTPOHOB HECKOIBKO
GoMBIIMX OZHOTO 3MEKTPOH-BOJIBTA BO3MOXHO Pa3sBHUTHE ANEPHOLUYECKOI HEYCTOWYHUBOCTH C
HMHKPEMCHTOM, BEJIMYMHA KOTOPOrO CPaBHUMA C IJIA3MEHHON 4acTOTOH 311eKTPoHOB. TeM caMbIM,
PCANH3YIOTCA YCJIOBHS JJIS YCHUJICHHS BHELIHErO NPOOHOTO 3JIEKTPOMATHUTHOTO HW3JIYYeHHs
paccMaTpuBaeMoOl (DOTOMOHM30BAHHOH IUIA3MOM, B YAaCTHOCTH, B TEpareproBOM IHAMA30HE
dactot. [Ipencrasnen neTanpHbl aHATUTHIECKUH ¥ YHCIICHHBIH aHAIN3 BIMSAHUSA CTOJIKHOBEHMIT
(OTOAIEKTPOHOB ¢ HEHTPATBEHBIMHE aTOMaMH HA 3aKOH JMCHEPCHH 3IeKTPOMArHHTHOMN BOJIHEI 1
MHKPEMEHTBl HeycroWdmBocTed. Kak B cma6o, Tak ¥ B CHIBHO CTOJNKHOBHUTEIBHOI
(oTononn30BaHHOM TMIa3sMEe B KOPOTKOBOJNHOBOH 0GJACTH CyIIECTBYET ciabo 3aTyXaromas
BBICOKOYACTOTHAsI BOJIHA C JIHHEHHBIM 3aKOHOM JMCIEPCHH M aCTOTOM, KOTOpas IMpEBHIAET
3JICKTPOHHYIO JIECHTMIOPOBCKYIO YacTOTY.

JInteparypa
1. Vagin, K.Y., Uryupin, S.A. Influence of Electron Collisions on Electromagnetic Modes of
Plasma Produced by Multi-Photon Ionization of an Inert Gas // Plasma Physics Report. 2023,
V. 49, P. 1104-1117. DOL: 10.1134/S1063780X23600998 [K. IO. Barun, C. A. Ypronus.
Brusinie CTONKHOBEHMH 3IIEKTPOHOB HA SIEKTPOMATHHTHEIC MOJIBI TLIA3MEL o6pazoBaHHOMH
[PH MHOTO()OTOHHON MOHHM3ALMK MHEPTHOTO ra3a. // Pusnka rwiasmel, 2023, T. 49, Ne 9, crp.
903-917. DOLI: 10.31857/S0367292123600711].

Oraen pusuxn nuamer (coBmectno ¢ UCD CO PAH u UD® YpO PAH)
Opemxun Esrennii BraguMuposuy, ¢.H.c., K.¢).-M.H.
Opewxnn Baagumup Usanosudy, 3as. otaenom (MCD CO PAH)
MImenes JImutpuii Jleonnaosny, ¢.u.C., K.¢.-M.H. (MDD YpO PAH)
Ten. 8(499)1326614, oreshkinev@lebedev.ru
Meroj pacuera paqnanMOHHbBIX XapaKTePHCTHK HePABHOBECHOH J1abopaTopHO¥ MJIa3Mbl

[Ipn pemeHun 3agadv, CBA3aHHBIX C HCCIECTOBAHHEM ILIOTHOM BBICOKOTEMIIEpATypPHOI
IUIa3MBI, OJTHUM W3 NPUHLUIIHAIBHO Ba)XKHBIX BONPOCOB SABIISETCH OIHMCAHHE €¢ COOCTBEHHOTO
H3JTyH4EHHSA C LENBI0 ONPE/IeTICHUs PaIMallHOHHEIX NOTEPh, @ TAKIKE CIIEKTPANIBHBIA COCTAaB ATHX
noteps. IIpeoxken HOBBIA METOX pacyeTa H3NydeHHs BHICOKOTEMIIEPATYPHOI HEPaBHOBECHOI
mrasmel. MeToJ OCHOBaH Ha HCHOJB30BAHHM YIAPHO-W3TYYaTENbHON MOZIEIH, KOTOpas
TO3BOJIICT  PACCUMTHIBATE  3aps/J0BOC  pacCHpele]ieHHEe IUIa3MbBl W PACIpPEENEHHE IO
BO30YIKIICHHBIM COCTOSIHUAM HOHOB. B paccMoTpeHHOM MeToze ypaBHEHHS TIEpeHOoCca PelalTCs
OTACNBHO JUIS M3JTy9EHHS B CIUIOIIHOM CIEKTpe, KOTOPBIH HOPMHUPYETCs 33 CYET TOPMO3HOTO U
PCKOMOMHAIMOHHOTO W3MyYeHUH, M OTAENBHO Ui W3JTYYEHHS B CHNEKTPAIBHBIX JIHHHUSX.
OcoGeHHOCTBIO 3TOTO MeToja SBISETCS TO, YTO NPH pacuere cpeqHuX K03 uiueHToB
TIOTVIOMICHHUS B CTIEKTPANBHBIX JIMHUAX MCIONB3YIOTCA Oe3pa3sMepHbIe BECOBBIE KOO (DUITHEHTHI,
KOTOpBIE TMO3BOJIAIOT YYECTh BKJIaJ Haubojee CHIBHBIX JHMHHMHA. MCnosib30BaHME BECOBBIX
KOI(QUIMEHTOB NPUBOIUT K TOMY, 9TO YK€ OJHO-IPYHIOBOE TPHOIMKCHHE HaeT Xopoiee
COrJiaCH€ C pacyeTaMH, B KOTOPBIX PEINAETCs IOJHAs CIEKTpaJibHas 3agada. Iloka3aHo, 4To
HCIOJIB30BAHHE MPE/UIOKEHHOTO METO/a [MO3BOJIAET CYIIECTBEHHO pACIIMPUTH 00IacTh
NPHMEHUMOCTH MHOIOIPYNIIOBOrO MPHOJIMIKEHHS, MO CPaBHEHHIO C METOJAMH, B KOTOPBIX
MCHONB3YIOTCS KOI(QDUIMEHTE! NIOTIONIEHNUS, BEIYHCICHHBIE TPAIHIIMOHHBIM CIIOCO6OM.

JInrepartypa
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1. Oreshkin V. I., Oreshkin E. V., Shmelev D. L. A method for calculating the radiation
characteristics of nonequilibrium laboratory plasmas // Physics of Plasmas. - 2023. — V. 30. —
P. 113301. DOI 10.1063/5.0160649.
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e-mail: kuzmenko@ftian.ru, Ten. +7 (499) 129-55-08
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Pynenko Koncrantun BacuibeBny, r.H.C., 3aM. IHPEKTOpPa o Hay4Hoii paboTe
e-mail: rudenko@ftian.ru, Ten. +7 (499) 129-56-08
HMccnenosanue BO3MOKHOCTEH CeJIeKTHBHOTO ATOMHO-CJI0€BOT0 TPABJIEHHS B YCTAHOBKE
mira3MenHoro tpasienus ICP
Bricokast akTyalbHOCTh IIPUMEHEHHS METO/Id aTOMHO-CJIOEBOTO TPABIECHUS H HEBBICOKAS
NOCTYIIHOCTh CHENHATH3UPOBAHHOTO 000pYI0BAHHS IPUBOJAT K HEOOXOMUMOCTH HCCIIEI0BAHHUS
BO3MOXHOCTH  HCCIIC/JOBAHHS pealu3allMd 3TOro Ipouecca B OOBIMHBIX YCTAHOBKAX
HETIPEPLIBHOIO TpaBiieHus. MccienoBannEIi npomecc 0CHOBaH Ha MOAMMUKAIMH TOBEPXHOCTH
IyTEM OCaXIEHUS PTOpyraepoHON TIeHKH u3 miasmsl Ar/CFs/Hz v nocnenyromeit akTHBAIMH
TpaBieHns 6oMbapaAMpoBKOit HoHaMH AT 13 TuTasMbl. [T0ka3ano, 4TO paBHOBECHE ITOBEPXHOCTHEIX
peaKiuii CMemaeTcs OT TPABJICHHA K OCAKACHUIO B 3aBHCHMOCTH OT COCTAaBA IUIA3MBI, YTO
TO3BOJIMJIO ONTHUMHU3UPOBATh CTaAMI0 ocaxkaeHHs. I[lnmasmooOpasyromias cMech ¢ HHU3KHM
conepxannem CFy obecnieunBaerT (opMHpOBAHHE IUICHKH C HU3KHM COJEpiKaHHEM (Topa,
KOTOpasi He MPUBOJHUT K TpaBieHuI0 SiOz u TiN, ynydias ceJeKTHBHOCTH MO OTHOIIEHHIO K
Marepuaily MNOTEHUHAIPHOW MAacKu B Mpolecce TpaBleHHs. Pa3zpaGoTaHHBIA mporecc
ACMOHCTPUPYET HACHIIAIOUMACS XapaKTep B LIHPOKOM IPOUECCHOM oKHe. CKOPOCTh TPaBJIEHHS
COOTBETCTBYET MOHOCIHOWHOMY pexuMy. OTHOCHTENBHO KOPOTKas MPOAOJDKMTEIBHOCT IHKIIA
obecneynBaeT NPUEMIIEMYIO CKOPOCTh TPABJICHHS C TOYKH 3PEHHS 3aTPaT BpeMeHH. JlOCTHTHYTA
3HAYHTENBHAA CeNeKTHBHOCTH Gostee 20 o oTHomenuio K TiN 1 BEICOKas OJHOPOTHOCTS.

JIuteparypa

I. Kuzmenko V., Lebedinskij Y., Miakonkikh A., Rudenko K. Selective atomic layer etching of
Al203, AINy and HfO; in conventional ICP etching tool / Vacuum — 2023 —V.207 — 111585.
DOLI: 10.1016/j.vacuum.2022.111585

2. Kuzmenko V.O., Miakonkikh A.V., Rudenko K.V. Investigation of Fluorocarbon Film
Deposition from Ar/CFs/Hz Plasma for the Implementation of the Atomic Layer Etching
Process // High Energy Chemistry - 2023 - V.57 — p.100-104. DOI:
10.1134/S0018143923070238
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