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2. HayyHoe 000CHOBaHMe M OPTaHM3ALMOHHAS CTPYKTYpa

2.1. AHHOTAUMSA

JlaHHBIN MPOEKT HaNpaBlieH Ha Pa3BUTHE METOAOB SIIEPHON CIEKTPOCKOMHUH U PaIMOXUMHUHU, KOTOpHIE
MOMHMO COOCTBEHHBIX 3aJay, OXBATBIBAIOT P MaTEepPHATbHO-TEXHUYECKUX M HAay4YHBIX OCHOB



HIOCTPOCHHSI ¥ COBEPIICHCTBOBAHUSI COOTBETCTBYIONIMX JKCIEPHMEHTOB B 00JaCTSIX acTpohU3MKU U
HEUTPUHHON (PU3MKM (METOAMKH PETrMCTpAllMM YacTHll, KaJuOpoBKa, omucaHue (oHA, YHUKAIHHO
YHCThIE MaTepHalbl U T.I.), a TAKXKe SICPHOM MEAMUMHBI (MOJYYEHHE M OYMCTKA PaTHUOU30TOIOB,
pa3paboTka ¥ CHHTE3 pagrodapMIIpenapaToB, UCCIEIOBAHUE MEXaHU3MOB BO3JICHCTBHS Ha BEIIECTBO
B JIOKAIMSIX pacrnajga paJuoHYKIUIOB U J1p.). OdYeHp YacTO NPUMEHEHHWE TOT0 WJIM HHOTO
COBPEMEHHOTO METOJa PEruCTpalyi, YHHUKAIBHO YHCTOTO MaTepHuaja, IpernapaTa KOHKPETHOTO
PaTOHYKIMIA | T.II. SBJISAIOTCS HEOOXOANMBIM YCIIOBHEM JOCTIDKCHHS LIENU B 3asBICHHBIX 00JIACTSAX.
[TpoekT HameneH Kak Ha pa3pabOTKy M peaTn3aliio METOHK IS aKTyaJIbHBIX IPOEKTOB Ja00opaTopun
(MHCTHUTYTA), TaK ¥ HA METOJMKH JUIS pacUIMpeHus uX ropu3onTta. KoHKkpeTHbie 001acTh:

a) HOBBIC JIETEKTOPHI (IOJYIPOBOIHUKOBBIC JNETEKTOPHI, KUJKHE W IUIACTMACCOBBIC OPraHMYECKUE
CHMHTWUIATOPBl, KOMIO3MLIMOHHBIE CIUHTWUISALMOHHBIE CUCTEMbBl PETUCTPALMM, JAETEKTOPHI
HEUTPOHOB U pajioHa U 1p.);

0) «mmocTpacnaaHas» CIEKTPOCKONHS 3JIEKTPOHOB M JIPYTMX HM3JIyUYEHHH C aKIeHTOM Ha MpeieibHO
HU3KHE HEPruy,

B) TPaJUIMOHHAs raMMa-CIIEKTPOCKOMHS Ha MOIyNnpoBoAHUKOBBIX AetekTopax (ITI1M), ¢ akuenTom Ha
MPELU3UOHHOCTD OTPEAETICHUS YHEPTUU U3TyYEeHUI U aKTUBHOCTEH MCTOYHUKOB (KaK TOYEHBIX, TaK U
00BEMHBIX) B LIEJSAX U3YyUECHHUSI MOJ] paclaja U ONpeieIeHUs] CEYCHUN SACPHBIX PeaKIi;

I') MPUMEHEHUE METOJIOB CBepXTOHKMX B3ammojeicTBuii (CTB) ¢ ucmonb30BaHEM pagrOaKTHBHBIX
METOK, a MMEHHO METOJa BO3MYIIEHHBIX yrIoBbIX Koppemsiuui (BYK) m smuccuoHHOM MOzbI
MecchayspoBCKON CHEKTPOCKOMHUH JUIsl W3Y4YCHHUsS paguodapMIpenapatoB U HX MPEKypcopoB B
BOJIOCOJIEPIKAIUX CUCTEMAX U JIPYTUX MaTpPHII;

1) pa3paboTKa METOJOB TMOJMYYEHHS U OYMUCTKM PAJAMOHYKIMIHBIX MpPErnapaTroB Uil CHHTE3a
panuodapmmpenapaToB, B TOM UYUCIE PAa3BUTHE T'€HEPATOPHBIX CIIOCOOOB MX MOJIYYEHUS, pa3BUTHE
(U3UKO-XMMUYECKMX METO/IOB OLEHKM CBOWCTB PaJAMOHYKIMIOB M paauodapmmpenaparoB (Ux
IPEKYpCOPOB) B TOMOT€HHBIX M F€TEPOT€HHBIX CUCTEMAX;

€) pa3paboTka M NPUMEHEHUE METOJOB M METOAMK JUld MOJIY4EeHUs M aHalu3a HU3KO(OHOBBIX
MaTepUaJIOB C YHUKAJIbHO HU3KUM COJEPKAHMEM pPAJAMOAKTUBHBIX IIPUMECEH, B TOM YHUCIE
IPUMEHEHHE METOJla MacC-CIIEKTPOMETPUU C MHAYKTUBHO-CBsizaHHOM 1utasmoi MC-UCII, a taxxke
JIPYTUX aHAIUTUYECKUX U SIACPHO-CIIEKTPOCKONIMYECKUX METOOB.

2.2. Hayuynoe o0ocHoBaHuWe (IIe/Ib, aKTYaIbHOCTh W HaydyHas HOBU3HA, METOIbI M TIOJIXOBI,
METOIMKHU, 0’KHJIaeMbI€ PE3YJIbTAaThl, PUCKH)

Ilenpto mpoekTa sBiseTCs pa3paboTka W peanu3alys METOJOB U METOAUK paJuOXUMHHM U
CIEKTPOMETPUH, IPUMEHSAEMBIX B aCTPOPHU3UKE, HEUTPUHHON (PU3UKE U AJCPHON METUITUHE.

Hcnonp30Banne METONOB SACPHOM CIIEKTPOCKONMU U PAJUOXUMUHU IIPU U3YYCHUHU CBOMCTB HEUTPUHO,
IIOUCKE YacTUI] TEMHOM MaTepuu, UCCIEIOBAHUAX PEIKUX U JPYTrUX (PU3MUECKUX MPOLECCOB TBEPIO U
3aCIy)KEHHO 3apEKOMEHIOBAHO B MHOTOYMCIICHHBIX JKCIIEPUMEHTAX, NPOBOAMUMBIX IO JIaHHBIM
TeMaTukaM (QyHIaMEeHTalIbHOM (u3uku. IlpakTudeckn Toxke camMoe MOXHO CKa3aTb U O UX POJIH B
snepHoi meauiuHe. TakuM 00pa3oM akTyaaTbHOCTh JaHHOW TEMAaTHKHA HECOMHEHHA. 3aJI0TOM HayYHOU
HOBM3HBI IIPOEKTA, ABISAETCS €ro HalEJIEHHOCTh Ha Pa3pabOoTKy METOJIUK U METOJOB, MO3BOJISIOLINX



pacIIUpUTh TOPHU3OHT 3afBJICHHBIX IEJIEBBIX OSKCIEPUMEHTOB. JIJIs 3TOr0 BO MHOTHX CIydasx
HE0O0X0MMO yJIydliaTh SHepreruueckoe (JIMOO/M BPEMEHHOE) paspelieHHe AETEKTOPOB, C YYETOM
ONTUMU3AIMH UX Pa3MEPOB KaK, BIIPOUEM, H «H3JIy4alOIUX» 00pa3loB, a TaKXkKe APYrux cBoucTB. [Ipu
3TOM SIPKO TPOSIBIAETCS TpeOOBaHUS K BCEBO3MOXHOM YHCTOTE HCIIOIB3YEMbIX MAaTepHUasoB.
[locnennuii TMyHKT NpakTHYECKH Bcerja TpeOyeT YHUKAIbHO HHU3KOTO YPOBHS IpHMeEcei, dTo,
HECOMHEHHO, MpeoOpa3yeT BO3HUKAIOIIME MPU ATOM IpenapaTUBHbIE U aHAIUTUYECKUE 3a/lad U3
TEXHUYECKUX B TepenoBbie HaydyHble. [logoOHOE MOXHO CKa3aTh O JIHO0OM  BecOMOM
CHEKTPOMETPUUECKON XapaKTepUCTUKE YCTAHOBOK. Takke BecbMa BaXXHO MOMYEPKHYTh, 4YTO
TpeOoBaHUSI acTPOU3NYECKUX, HEUTPUHHBIX M SACPHO-MEAUIIMHCKUX HCCIEIOBAaHUN 3a4acTylo
napaieNnbHbl TU00 ABIAI0TCA 00paTHOM 3a1a4eil. Hanpumep, ouncTka HU3KO(OHOBOTO Marepuaia oT
paZMOAaKTUBHBIX MpPHUMECE M BBIIEICHUE PAAMOHYKIUAOB M3 OOIYYEHHBIX MHIICHEH (HOpMabHO
SBIISIIOTCSL OOpATHOM 3a/1a4eid, a Ha MPAKTUKE CBOJATCS K €MHOM 3a/1a4e OT/ICJIEHUS] MUKPOKOJIMYECTBA
BEIleCTBA OT MakpokosimyecTB. Cremyromuil ¢GakT - B sSACpHOM MeaunuHe (paguoOHONIOTUH) U
COBPEMEHHOM CIEKTPOMETPUHU BaKHEHIIEeH oOIel, He A0 KOHIA PENICHHOW HaydYHOW MpoOJIeMOH,
SABJISICTCSI TIepepacnpeaesienne sHeprun B oonactu meHee S00 3B mexny Hocutensmu (3JIEKTPOHBI,
WOHBI, BO30OYXICHHBIC YaCTHUIIBI-Ie(eKThI, (HOTOHBI, (DOHOHBI) B KOHIACHCUPOBAHHOW Cpele Kak MpH
PaAMOAaKTUBHOM pacrmajie, Tak U Mpyu UOHU3AUU BHEUTHUM oOiydeHueM. [1ogo0HbIe mpuMepsl MOXKHO
MPOJOIIKUTD.

Iloopazoenvt npoekma:

@) HOBble OemeKmopbl - pa3padbomKa u npuUMeHeHue 0emeKkmopos Ha ocHose kapouoa kpemius (SiC)
o pecucmpayuu  si0epuvix usnyyenui. SiC-demexmopwl, obaadaowue blCOKOU PAOUAYUOHHOU
cmouxocmvlo  (Ha NOPAOOK 6blule, YeM Y KpeMHUs) U pabomocnocoOHOCMbI0 NpU  6bICOKUX
memnepamypax > 400°C, nianupyemcsa ucnoiv3osame Ol KOHMPOAs padbomvl CUTbHOMOYHBIX
yckopumenetl, 10epHblX peakmopos, a maxaice 0Jisk OUASHOCMUKY 20pAYell NAd3Mbl;

- pazpabomka u UCCIEO08AHUE HCUOKUX MENTYPOCOOEPHCAWUX CYUHMULIAMOPOE Ol NOUCKA
080UIHO20  Oe3HelmpUuHHo20 f-pacnada  (803MOMCHO — UCNONb308AHUE 6 KPYNHOMACUWMAOHOM
oemexmope JUNQO), a maxoice Opyeux munoe Huokux u niacmmacco8ulx CYUHMULIAMopos,

- paapaéomka KOMNO3UYUOHHBIX CYURMUWIIAYUOHHbIX CUcmem pecucmpayuu onsa Heﬁmpulmbzx
AKCNepuUmMeHmos,

3 .

- paspabomka u npumenenue ~He-cuemuxos 0ns pecucmpayuu HU3KUX NOMOKO8 HEUMPOHO8 (MeHee
-6 -2

107 nxcm“XC), paspabomka KOMHAKMHO20 HYECMBUMENbHO2O OemeKmopa paooHd, pazpadbomka

MEeXHON02UU U320MOBTIeHUS] HUSKOPAOUOAKMUBHBIX OemaJieli ¢ UCnoab3oeanuem 3D-nevamu;

0) dKCnepuMeHmaIbHOe UCCIe008aHUEe CHeKMPO8 HU3KoIHepeemuyeckux snekmponos (0 -50 k3B) na
cnekmpomempe ESA-50 u cnexmpos ecamma- u pemmeenosckoco usaywenuul ua I npu
PAOUOAKMUBHOM pacnaoe ¢ Yelvio NOLYYEHUs. HOBbIX OAHHLIX O HU3KOBO30YHCOEHHBIX COCMOSAHUSX
A0ep U  NOCMpAcnaoHou perakcayuu amoMHbIX CUCHeEM, NOUCK CNnoco608 Ccnekmpomempuu
nocmpacnaouwvix gomonos (om Kpas UHEBPAKPACHO20 U3NYYEHUs 00 MSCKO20 DEHMeHOBCKO20) 6
oonacmu suepeuti 1-200 3B,

8) paspabomka Mmemoouxku npumenenus Kkoooe mooenuposanus (Geant4d, MCNP u FLUKA)
xapaxmepucmux HPGe cnexmpomempos, xax na yckopumene snexkmponoe JIMHAK-200 ¢ yenvio
onpeoeneHus 8bIX0008 (QOMOAOepHbIX pearkyuill, maxk u Ha opyeux 6azoevix ycmawnosxax OUAU.



H3zyuenue Moo pacnada wupoxozo Kpyea paouoHyKIiuo08, ux coO0epucanus 6 0opazyax (9 oZr, K, *La
u 0p.) 015 uU3yueHusi peOKux npoyeccos;

2) cosepuieHCmeo8anue Memooos B03MYyWeHHbIX yenoevlx koppenayuti (BYK) u Meccbaysposckoii
cnekmpockonuu (IMUCCUOHHASL MOOA) C UCNONb308AHUEM PAOUOAKIMUBHBIX MEMOK W, 2gy, gy,
19gh, 19mgn 37Co, 01Tp 4 0p., 01 u3yuenusi paouopapmnpenapamos u ux npeKypcopos (CocmasHvix
yacmeiti) 8 6000CO0EPHCAUUX CUCEMAX, A MAKIHCe OPYeUX Mampuy, passumue QusUKo-XUMUYeCKUx
Memo008 OYeHKU C80UCME PAOUOHYKIUOO8 U PAOUODAPMIPENnapamos 8 20MO2EHHbIX U 2eMePOSEeHHBIX
cucmemax,

0) paouoxumusi U s0epHAs MeOUYUHA - UCCAe008aHUe COPOYUOHHBIX NPOYECcco8 Oas PA3IUYHLIX
cucmem pacmeop-copoenm Kak XUMU4ecKyro OCHO8Y MemOOUK OYUCMKU paouonpenapmos (Kax,
8NpoueM, U OYUCMKU HUZKODOHOBIX MAMEPUALOB) U NPUSOMOGIEHUS PAOUOHYKIUOHBIX 2eHEPAmOopOo8
0715 NPoOU3600CMEa paouopapmnpenapamos;

- paspabomka Memooo8 Npou3B00CMed U GblOCNeHUss (6 MOM HUCIe U C UCNOIb308AHUEM MACC-

cenapayuu) paouoHyKIud08 u3 MUueHe, 0OIYUeHHbIX NPOMOHAMU, HEUMPOHAMU U 2AMMA-KEAHMAMU
10354 119qp 161 < :

0711 npoussodcmea paouopapmnpenapamos (— Pd, ~~Sb, 7" Tb, pso arvgha-uznywameneii u op.);

- Ha OCHOBe DPesepCHO-MAHOEMHBIX Memooos Gydem NnpoodoidceHa paspabomka 601bu020 Kpyea
paduonykudnwix 2enepamopos (“Ti — “Sc, BGe — ®Ga, S r— Py, 28U — B4Th, ®'Np — ***Pa,
22Th — ®Ac, ?'Ac— ?'Th — *PRa, ?Pb — 2271, 194Hg — Ay, %si - ¥2p oy op.) ona
PACWUPEHUs  803MONCHOCMeEL  NOJYYeHUss MEOUYUHCKUX PAOUOHYKIUO0s8. Byodem paccmompena
B03MOJICHOCIb CO30anus 1-2 2enepamopoe 3HaUUMOU AKMUSHOCIU 0I5l BHEUHUX NOJb308amelell;

- paspabomka mMemooux MeyeHus. paouoOHYKIUOAMU paouopapmnpenapamos Ha 0CHOBe Xelamopos ¢
«MeOIeHHOU» KUHEeMUKOU, UCcedo8anue npooiemvl Xearamupo8anus paous,

e) paspabomka u peanusayus memooos noayuenus obpaszyos (2Se, *°Zr, mamepuanwi 3awumor,
npunoti u m.n.) 0N AcCmMpo@U3UYECKUX U HeUMPUHHLIX 3A0ay HA HOBOM YIbMPAHUIKOM YPOBHE
cooepoacanusi npumeceu (om mbr/xke k mxbx/ke no Th u U). Ocnosubie nooxodsvl K peuieHuro
0003HAYEHHbIX 3a0ay. NpUMEHEeHUe NPOMUBOMOYHOU XPOMAMOZpapuU, HUSKOKUNAWUX U OpYeux
NOO20MOGIEHHBIX TUOO OMOOPAHHLIX PeazeHmO8, UCNOIb308AHUE OMOOPAHHBIX U NOO20MOBIEHHbIX
Mamepuanos peaKxmopos,

- paspabomka u peamuzayus Memooo8 aHaIu3a  00paA3yO8 HA  YILMPAHUZKOM  YPOGHE
yyecmeumenvHocmu (om mbrk/ke k wmxbx/ke no Th u U) c¢ wucnonvzosanuem MC-HCII,
HeumpoHoakmusayuounoco aumanuza (HAA) u Opyeux memooos, pazpabomka Mmemooux
NPEYUSUOHHO2O ONPEeOeleHUss XUMUYECKO20 U U30MONHO20 COCMABO8 GeWecms — Mamepuanos,
UCNONb3YEMbIX 8 ACMPODUIULECKUX U HEUMPUHHBIX IKCNEPUMEHMAX.

2.3. IIpeanosiaraeMplii CPOK BBINOJIHEHHSA
o 2028 r. [IpoekT OyaeT mpoIoJpKaTes Jaidbllie B 3aBUCHMOCTH OT TIOJTYYCHHBIX PE3yJIbTaTOB.

2.4. YuacrByromue gadoparopun OUAN



2.4.1. IlorpedHocTH B pecypcax MUBK

BoruucanresbHbie pecypebl

Pacnpenesienune mo rogam

1 ron

2 1o

3roxn 4 ron

5roxn

Xpanenne nanabix (Th)

- EOS

- JlenTn!

Tier 1 (ssmpo-yac)

Tier 2 (simpo-uac)

CK «I"oBopyn» (s11po-4ac)

- CPU
- GPU

Ob6mnaka (CPU snep)

2.5. YyacTByOIIMe CTPAHbI, HAYYHbIe H HAY4YHO-00pa30BaTeIbHbIe OPraHU3alNU

Opranmnsanus

Crpana

TI'opoxn

YyacTHHKH

Tun
COrJIallIeHU S

2.6. OpraHu3aumuu-couCIoOJTHUTETN

(me

compyoHuyarowue

opeanuzayuu/napmuepol  6e3

PuUHAHC0B8020, UHDPACMPYKMYPHO2O YUACMUL KOMOPLIX BbINOIHEHUE NPOSPAMMbL UCCIe008AHULL
Hego3modicHo. [Ipumep — yuacmue OUAU 6 sxcnepumenmax LHC 6 CERN)




3. KagpoBoe o0ecnieuenne

3.1. KaagpoBble OTPeOHOCTH B TeUeHHE NMEPBOr0 rojia peaau3anumn

NeNe Kareropus OcHoBHOI1 mepcoHa, ACCONMHPOBAHHLIH
n/n padoTHHMKA cymma FTE Tiepconad,
cymma FTE
1. | HayuHble paOOTHUKHU 16.35 N
2. | MH)KEHEpBI 11.05 3
3. | cmenuammcThl 1 _
4. | ciyxamue - -
5. | paboune 11 R
Hroro: 295 3




3.2. JlocTynHble KaApoOBbIie pecypchbl

3.2.1. OcnoBHoii nepconan OUAN

NeNe Kareropus (017 (0 MMonpa3nenenue | Jomxkuocrs | Cymma FTE
n/n Pa0OTHUKOB
1. | nayunsie baiimyxaHoBa JIAIL Hay4HbIN 1
paboTHUKH Asros COTpPYJIHUK
Baranos  FOpwuii | JIAIT Hay4HBIN 0.7
ApKagpeBUY COTPYIIHUK
Benuukos JIATT CTapIIni 1
Aranac /1BaHOB Hay4HbIN
COTpPYIHUK
BopoObéBa JIAIL Hay4YHBIN 0.8
Mapus FOpbeBHa COTPYIIHUK
I'ypos Opwii | JIAIT HaYaJIbHUK 0.2
Bopucosuu CEeKTopa
Janaxanos JIATI MJITQIIIAH 1
Kaxonrup Hay4HbIN
AbGnynxaeBu4 COTpPYJIHUK
WNuositoB  Ansap | JIAII Ha4YaJIbHUK 0.3
XHUI0ATOBAY CEeKTopa
KapauBanon JIATT CTapIIni 0.7
Jumutp Hay4YHBII
Becennnos COTPYIHUK
KapraBues Oumner | JIAII CTapLInit 0.5
HBanoBuu Hay4HbIN
COTpPYJIHUK
Mup3zaes Humxkar | JIAILT MJTaJIIIAI 0.7
ATHWJIIb OTJIBI Hay4HBII
COTPYIHUK
Mopo3oB JIAIL TJIaBHBIN 0.6
Biagumup Hay4HbIN
AnexcanapoBud COTPYAHUK
[Tonomapes JIATIT MJTaJIIIAI 0.1
JAmutpuii Hay4YHBII
Bnagumuposuu COTPYIHUK
Pacynosa JIATI MJITQ LA 1
®daszunar Hay4HbIN
AbnyBanueBHa COTpPYJIHUK
Paxumos JIAIL Hay4YHBIN 0.8
AnMMmapioH COTPYIIHUK
Bocubosuu
Po3zoB Cepreit | JIAII 3amectutenp | 0.2
Brnagumuposud HayaJIbHUKA

oTacia




Canamatux JIAIL CTapLInil 0.4
Anexcanap Hay4YHBIN
BacuibeBuu COTPYIHUK
Camamatua JIATIT MJTaJIIIAI 0.3
Henuc Hay4HBII
AnexcanapoBu4 COTPYIHUK
CaHnykoBCKui JIATT koHcynbTadT | 0.25
Bsgecinas npu
I'puropseBuy JUAPEKIUU
JIATT
COHBIIKIH JIATT CTapIIni 1
AJtekcaHip Hay4HBII
AnexcanapoBu4 COTPYIHUK
CreraiinoB JIATT Hay4HBIN 1
Biagumup Unsug COTPYIHUK
Cycnos Wsan | JISIII MJIaIIIAI 0.5
AHJpeeBUY Hay4HbIN
COTPYIHUK
TemepOynaToBa JIATT MJIaIIIAN 0.8
Hapruza Hay4YHBII
COTPYIHUK
Tumkun Buxtop | JIAIT Hay4YHBIN 0.1
Brnagumuposud COTpPYJIHUK
Tpodumon JIAIL Hay4YHBIN 0.6
Bragumup COTPYIIHUK
Huxonaesnu
dunocodon JIATT HaYaJIbHUK 0.8
Jmutpuit CeKTopa
Brnagumuposuu
XyIIBaKTOB JIAIL CTapLInit 0.5
Kypabexk HaYYHBbIH
XaramoBUY COTPYIIHUK
Axyme Eprenwmii | JIAII HaYaJIbHUK 0.2
AJIeKCaHIpOBUY oTIena
Hemuenox Wrops | JIAII Ha4YaJIbHUK 0.3
bopucosuu TpyNIbl
UHKXEHEPBI Abn Anpurap | JIAIT MHXXEHEp 0.8
Maxmyn
AOGynunax
Maxmyn
Anexcees Urops | JIAII CTapLInit 0.4
BacunpeBuu WHXEHED
Baruna ~ Oumera | JIAIT UHXXCHEP 0.5
BacunbseBna
Bunokypos JIATT CTapIIni 0.5




Huxkonan WHXEHED
AnekceeBuY
Bonpubix JIAIL BEIYIIUMA 0.25
Bragumup WHXKEHED
[TerpoBuu
JlanaxanoBa JIATIT HWHXKEHEP 1
Xwunona
CamamxoHOBHA
Jlenucona JIAIL HHKEHEP 0.5
Exarepuna
AJleKcaHIpOBHA
Escees  Cepreii | JIAII HWHXKEHED 0.8
AJIeKCaHIpOBUY
Kanunosa bopsina | JIAII MHXXEHEP 0.3
EBTuMOBa
KamHues Wnes | JIAIL MHXXEHEP 0.4
Nnbuy
Karynmun Cepreit | JIAIT CTapIIni 0.1
AHAaTOJIbeBUY WHXKEHED
Karynuna JIAIL CTapLInil 0.3
Caernana HHXKEHED
JleonnoBHa
Kypakuna Enena | JISAIT UH)XEHEP 0.5
CepreeBHa
Mopo3zoBa JIATT HWHXKEHED 1
Haranes
BrnagumupoBHa
Myxuna Mapuna | JIII CTapLInU 1
BacunbseBna WHXEHED
PozoBa  Hpwuna | JIAII HWHXKEHEP 0.2
EBrenbeBHa
CamaroB JIATT HWHXKEHEP 1
Kypaboit
KunnyoBuu
@arees  Cepreii | JIAIL MHXXEHEP 0.8
BamgumoBnu
[ITaxoB JIATT HWHXKEHEP 0.1
Koncrantnn
BuktopoBuu
[lleBuenko JIAIL HHKEHEP 0.3
Mapuna
IOpneBHa
[Ilep6akoBa JIATT HWHXKEHEP 0.3
Hpuna Cepreena

CHEMAINCTHI KynekoBa Enena | JIAII CHEAAJINCT 0.1




IOpbeBHa o
JIOKyMEHTO00
OpoTy
Jlenaumka JIATIT nabopaHT 0.2
TaTtpsaHa
Mopo3zoBa JIATT CTapIIni 0.2
Tarbsina HMHCIEKTOP
AmnaTonbpeBHa
Xycenosa FOnnys | JIAII 1abopaHT 0.5
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4.2. BHeOoaKeTHbIE HCTOYHUKHU (pHHAHCHMPOBaHHS
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IIpunioxenue 4.

Dopma omuema no npoexny

1. O01mue cBeieHUs 11O NPOEKTY

1.1. HayyHoe HanpaBJieHHe

IV Snepnas ¢pusuka

1.2. HaumeHOBaHUe NMPOEKTA

Pagnoxumus v cieKTpOoCKONus A1l aCTPOPHU3UKU U AIEPHON MEIULIUHBI
1.3. lllngp npoexra

1.4. llludp TemsbI
03-2-1100-2010

1.5. ®akTHyeckuii CpoK peasu3anum MPoeKTa

1.6. PykoBoaureJib MpoeKTa
J1.B. ®unocodon

2. HayuyHpblii oT4eT

2.1. AHHOTAUMS

JlaHHBI TPOEKT OTKpbIBaeTcsi BIepBble. OTHAKO CIEAyeT OTMETUTh, YTO KPYT BOIPOCOB U paboT
IPOEKTa SBISIOTCS TPAAULMOHHBIMU Ui KOJJIGKTHBA, KOTOPHIC BBIMOJIHSUIUCH B paMKax IPOEKTOB
tembl 03-2-1100-2010 n1bo B paMkax akTUBHOCTEH naHHOU TeMbl. [10 cOOTBETCTBYIOIIEH TEMAaTUKE U
B TIPOILIbIC TOJBI U COBCEM B HEJaBHEE BpPeMsi ObLI BBINOJIHEH OYEHBb OOJBINONW 00beM paboT u
NOJTy4YEHbI 3HAYMMBbIE HayyHbIE pe3ysbTaTsl. HoBbIE pe3ysbTaThl:

- pa3paboTaHa MeToAMKa U3roToBieHus SiC-n1eTekTopoB Ha ocHOBE a1010B II0TTKH;
- pa3paboTaHa cepusi HOBBIX TEJUIYPOCOAEPKAIINX CUUHTHIUISTOPOB,;

- HOJ'IyLIeHI:I CHGKTpBI BHGKTpOHOB HU3KHUX BHCPFI/Iﬁ JUUIA OHpeI[eJIeHI/IH MO pacnaﬂa;

- ompeiesieHbl ceueHus GOTOSIIEPHBIX peakiuii Ha roibMuu (HO);

- OmpenaeseHbl XapaKTEPUCTUKH JAMHAMHUYECKOTO TIpoliecca oO0pa3oBaHHUS M YCTOWYHBOCTHU
peKypcopoB panuodapmmpenaparoB metoom BYK;

- ONpEJENICHbI TMapaMeTpbl COPOIMOHHBIX TPOIECCOB IS PAa3IMYHBIX CHCTEM PacTBOP-COPOCHT ¢
UCIIOJIb30BAaHUEM PAAMOAKTUBHBIX MeTOK U MeTojaa MC-UCIT;

- pa3zpaboTaHbl METOJAMKH OUYMCTKU U aHAJIM3a HU3KO(OHOBBIX MaTepUAIIOB,;

- pa3paboTaHbl METOJIMKU BBIJCICHUS PAAUOHYKIMIOB Uil MOJy4YeHHsS paauodapmmpenapaToB
(YCKOpHUTENbHBIE IKCIICPUMEHTHI, TeHEPATOPHBIE MMaphl), OMyOIMKOBaHbI 0030pHBIE CTAThU MO JAHHOMN
TEeMaTHKE.

2.2. Pa3BepHyTbBIii HAYYHBbI 0TYET



2.2.1. Omnmcanme pexuMa paboOThl W (PYHKIIMOHUPOBAHHUS OCHOBHBIX CHCTEM M OOOpYIOBaHHS
(mmst moampoekta KUIT).

2.2.2. Onucanue NpoBeICHHBIX IKCIEPUMEHTOB (151 IKCIIEPUMEHTAIBHBIX IPOEKTOB):

- MOJITOTOBKA ¥ TIPOBEACHUE 00IydeHus pa3padoTaHHbIX SiC-IeTeKTOpoB HoHaMu Xe ¢ dHeprueit 165
MbB;

- ONTUMM3AIUS XUMHUYECKOTO Tporiecca (BIOOp peareHToB, 000pyAOBaHUS, YCIOBUN CHHTE3a H T.II.)
JJId TIOJTYYCHU A JKUAKUX U TIJIACTMACCOBBIX TCIUTYPOCOACPKALIUX CLII/IHTI/IJIJ'I}ITOpOB;

- U3TOTOBJICHHE UCTOYHUKOB U TpoBeneHne n3mepennii Ha ESA 50 ¢ paspemenuem ~ 4 3B criekTpoB
AJIGKTPOHOB U3 pacmajia pafuoHyKIUA0B B quamna3one sHepruii 0 - 40 k3B,

- IOJITOTOBKA U MPOBEJICHUE YKCIIEPUMEHTOB 110 OINPEACIICHUIO CEYeHUN (OTOSIIEPHBIX PEeaKUuil pu
obmydyennn Ha yckopuTtene snekrpoHoB JINMHAK-200;

- U3TOTOBJIEHHE HCTOYHHUKOB MEIUIIMHCKUX H30TOINOB W HMX aHAJIOIOB (mln, 152Eu, ¥4Ey u ap.).
BBHITIOJIHEHHE M3MEpPEHUH ¢ ucrnosib3oBanueM Meroaa BYK muHammuueckoro mporiecca o0pa3oBaHus U
YCTOMYUBOCTH MPEeKypcopoB (komiutekchl ¢ JJTTIA B pacTBopax), a TakKe M3MEPEHHE C MOMOIIBIO
BYK cBepXTOHKOTO B3aMMOJICHCTBUS B TBEPIOTEIBHBIX 00pa3Iax;

- HU3TOTOBJICHHC pa,Z[I/IoaKTI/IBHBIX MCTOK. I/ISMepeHI/Ie XapaKTepI/ICTI/IK COp6I_[I/IOHHBIX Hpoueccms JJI
Pa3IMYHBIX CHCTEM PAaCTBOP-COPOEHT C MCIIOIh30BAHHEM PATMOHYKIMAHBIX METOAMK U MeTtoga MC-
HCII;

- BIOOp W TMOATOTOBKA CUCTEM pa3felieHuss W KOHIUIIMOHWPOBAHUS I OYHCTKU HHU3KO(POHOBBIX
MaTepHaJioB, pealn3alnns YKa3aHHbIX METOJUK U aHAJIU3 MTOJTYYECHHBIX 00pa3IloB;

- BBIOOp SIIEPHOM peaKIuu W/IMO00 TEHEPATOPHOW mMapbl IS TMOIYYEHUS PaTUOHYKIHIOB, BHIOOD
napamMeTpoB OOJydeHHs] MUIIeHeH W/Mu00 (HU3MKO-XMMHYECKOW CXEMBbI TEHEpaTopa, BBIJICICHUE
pazuornpenaparoB, BBIOOpP METOAMKH KOHAWIIMOHWPOBAHHS  PaIUOINPENapaToB JUIsl CHUHTE3a
panuodapmmpenapaToB, B psjAe ClydyaeB BBIOOpD METOAMKH CHHTE3a paauodapMIIpernaparos,
peanu3anus 1 ONTUMH3AIHS YKa3aHHBIX MTPOIECCOB.

2.2.3. Onucanue NpoieTlaHHONW HAyYHOH paOOoThI U MOTYyYEHHBIX PE3yJIbTaTOB!

- paspabortana Mertoaumka wu3roroBieHHs SiC-merekTopoB Ha ocHOBe auonoB IIIOTTkH; BHEpBbIC
nokazano, uto npu oOnydenun SiC-merextopoB monamu Xe (E = 165 MbdB) ux paguanunonHas
CTOMKOCTH 3HAUNTEIIHHO BHIIIE, YeM Y KPEMHHEBBIX JIETEKTOPOB,;

- pa3paboTaHbl CTaOWIBHBIE BO BPEMEHH JKUIKHE CHUHTHIUIATOPHI C PEKOPIHOW KOHICHTparmein
TEJTypa, MPHUTOMHBIX Ul HCIOJIb30BaHHMS B KpymHomaciiTtaOHbix getektopax (JUNO); Bmepsbie
TIOJTyYCHBI IJIACTMACCOBBIC TEIUTYPOCOACPIKAIINE CIIUHTHILIATOPHI,

- OmpeJiesieHa CTPYKTYpa HU3KOIHEPTreTUUYECKUX MEPEXO0JI0B 227Th, 3acensieMbIX U3 P-pacmania 227AC;
MOKAa3aHo, 4To mepexon 9.2 k3B B 22ITh umeeT cMeIIaHHbIH TUIT MyJIbTUIONBHOCTH M1+E2;

- BIIEPBBIC DKCIICPUMEHTAIBHO ompeaenensl ceuenus (y,n), (y,3n), (y,4n), (y,5n) u (y,6n) dorosmepHbIx
peakuuii Ha sapax 1%Ho B nuamna3one suepruii 50 - 110 MaB;

- ¢ ucnoyib3oBanueM Mmetona BYK mokazaHo, 4To mpu pacnazne 3J€KTPOHHBIM 3aXBaTOM B BOJIHBIX
pactBopax JITITA B o0nacTu TaHTAaHOUOB MPAKTHUECKU BCE JOUEPHHUE SAPA BBIXOAT U3 OKPYKCHHS



marepurckoro (P?EU(EC)™?Sm), B ciyuae - pacmaga odepHHE SApa HE MOKHAAIOT KOMIUICKC
*Eu(p)™*Gd), a B cinyuae *In(EC)™Cd nonoBuHa mouepHuX smep ocTaeTes B KOMILICKCE. DTO
MO3BOJIMJIO  OTPENICIUTh TEPMOJMHAMHUCCKHE W KUHETHUECKHE XapaKTEPUCTHKH MPEKypCOPOB
pamuodapMIpenapaToB MEAUIIMHCKUX PAJUOHYKIUIOB U WX aHAJOTOB Ha MPUMEpE BEy u Min,
Ooyiee TOr0O 93TO OTKPBIBACT BO3MOXKHOCTH Uil TPOBEJACHHS TaKMM CIHOCOOOM HCCIeI0BaHHN
panuodapmmpenapaTos in Vitro u mgaxe in Vivo. Takke Mccie0BaHbl CBEPXTOHKHE B3aMMOICHCTBHS
psiia TBEpIOTEIbHBIX 00Pa3IOB;

- ompeeneHbl KO UIIMEHTHI pacpeieNieHUs JIEMEHTOB B Pa3JIMYHbBIX CHUCTEMaX PacTBOP-COPOCHT ¢
UCIIOJIb30BaHUEM PAAUOHYKIUIHBIX MeTOK U MeToga MC-UCTI,

- pa3paboTaHa METOMKA OYMCTKH M KOHIWIHOHHPOBAHHS M30TOMA “2Se (CyMMapHBIil BeC MopsaKka 2
KI') C YHUKAJIbHO HU3KUM COJIEpP’KaHHEM paJIMOaKTHBHBIX NMpUMeceH (necsaTku-coTHu MKBK/Kr o Th n
U), yka3aHHBIH HM30TON OyJIET WMCIOJB30BaH JUIsi MOUCKAa OC3HEHTPUHHON MOJIBI JABOMHOTO OeTa
pacmnaga B skcriepumente NEMO-Demonstrator;

- pa3paboTaHbl METOJMKH TPUTOTOBIEHUS HHU3KO(DOHOBBIX NpHUMOS M (IIIOCOB, aHAIU3 JaHHBIX
MarepuasioB ¢ nomouipio Metoguk MC-UCIT u HAA mnokazan, 4Tto cojepxaHue MpUMecel B HUX
cocrasirsteT Mbk/kr v Huke 1o Th u U;

- pa3pa0oTaHbl METOAUKU TMOJYYEHUS paguoNpenaparoB Ais SACPHOM MEIUIMHBL: TOJy4YEeHHE
PaTMOHYKJIMIOB JUISl TIO3UTPOHHO-IMUCCHOHHOW ToMorpaduu [I9T mpu moMomm paguoHYKIHIHBIX
TeHEPaTOpOB %Ge—%Ga, *zr-%Y; pEBEpPCHO-TaHIEMHAs CXeMa reHeparopa “Ti>*sc; [IOJIyYeHUe
msotorma *'SC Ha yckopuTene; MONydeHHE TepameBTHYCCKHX W30TOMOB ~°Sb u “®Ac; mis psga
MOJYYEHHBIX PAJMOHYKIHIOB OTpabOTaHbl METOAMKH CHHTE3a pagrodapMIIpernapaToB Ha UX OCHOBE,
OnyOJIMKOBAaHBI O030pHBIE CTaTbU O POJIM PATUOHYKIMIHBIX MCTOYHUKOB JJIsI  CHHTE3a
panuodapmpenapaTos.

2.2.4. Cnucok OocHOBHBIX NyOnukauuii aBTopoB OMSIM. BKirouass acCOIMMPOBAHHBIA MEPCOHAT IO
pe3yabTaTaM paboThI IO MPOEKTY (CIMUCOK OUOTHMOTrpaduIECKUX CCHUIOK).
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2.2.7. IlareHTHAas NEeATEIBHOCTD (IIPH HATUYUH)

23. Craryc wum cragua (TDR, CDR, ongoing project) peaau3anmuu mnpoekTa
(BKITFOYAsT HPOLIECHT peanu3anum 3asBJICHHBIX ITaIoB o POCKTY
(eciu npumenumo))

2.4. Pe3yabTaThl CONYTCTBYIOLIEH XeATEILHOCTH

2.4.1. Hayuno-o0pa3oBaTenbHast J1esTeabHOCTh. CIIMCOK 3alllUIIEHHBIX TUCCEPTALUH.

PaxumoB Anumapion BocuOoBuu — auccepraiiysi Ha COMCKaHUE CTENEHN KaHU/1aTa XUMUYECKUX Ha-
yK 1o teMe «Panmoxumuueckue acreKThl MOJIY4YEeHHUs! BBICOKOAUCIEPCHOIO CeleHa-82 ¢ HU3KUM CO-
JIepKaHUEM paJMOAKTHBHBIX MPHUMECEH M aHalu3 MaTepHalioB Ul HU3KO(OHOBBIX HMCCIEIOBAHUI»
2022 r.

2.4.2. Tlomy4yennsie rpanThl (crunenaun) OUSN.

Competition for JINR Young Scientists and Specialists


https://belle.lebedev.ru/conference/

2023:
baiimyxanoBa Asros
EBceeB Cepreii AnekcanapoBud

2022:
Mup3zaeB Humxat Aruib
EBceeB Cepreit AnexkcanapoBud

2021:
[ITaxoB KoncranTH BukropoBuy

2.4.3. Harpazpl ¥ IpeMHH.

2.4.4. Unple pe3ynbTarhl (IKCIEpPTHAs, HAyYHO-OPTaHU3AIMOHHAS, HAYYHO-TIOMYJIApU3aIlMOHHASL

JIeATEIIbHOCTD ).

3. MexkayHapoaHOe HAYYHO-TEXHUYECKOE COTPYTHUYECTBO.

@DaKTUYECKH YUaCTBYIOLIUE CTPAHbl, HHCTUTYTHI U OPTaHU3AINH

Opranusanus Crpana

TI'opon

YyacTHHKH

Tun
corJIanieHust

4. Ilnan/pakT aHAJIM3 HCIOJB30BAHHBIX PECYPCOB: KaJApPOBBIX (B T.4. aCCONMHPOBAHHBIN
nepcoHaj), GuHAHCOBBIX, HHPOPMAIMOHHO-BBIYHCIUTENbHBIX, HHPPACTPYKTYPHBIX.
[IpoekT OTKpbIBaeTCs BIIEPBHIC, BCE OMMCAHHBIC BBIIIE PAOOTHI BHIOIHIUCH B pamkax Tembl 03-2-

1100-2010 u akTuBHOCTEN

PyKOBO)_II/lTeJ'II) TEMbI

/ /
“ u“ 202 .

PykoBoauTens nmpoekTa (Iuu¢p npoexkrta)

/ /
“ “ 202 r.




