AnepHas puszuka

B 2017-2023 rr. pganpHeiiiee pa3BUTUE MOJydaT CIEAYIOIIME OCHOBHBIE HampaBJICHUS
UCCIICIOBAaHM B 00J1aCTH sIIEPHOM (PU3MKHM HU3KHMX DHEPTUil: CUHTE3 CBEPXTSKEIBIX 3JIEMEHTOB B
peakuusax C TSDKEIbIMH MOHAMHM M H3Y4YEHHE UX SACpHO-(PU3MUECKMX UM XMMHYECKHUX CBOMWCTB,
(dyHIaMeHTalIbHbIE UCCIIEIOBAaHUS C HEUTPOHAMH, a TaKXKe MPUKIIAHbIC NCCIICIOBAHUS.

YHI/IKaJ'II)HBIe BO3MOXHOCTHU yCKOpI/ITCJ'ICI\/JI TAXKCIIBIX TOHOB 1 3KCHepI/IMCHTaJ'II)HI)IX yCTaHOBOK
OUMAN no3BoMIIM HAJagUuTh MHPOKOE MEXKIYHAPOAHOE COTPYAHUYECTBO C MCCIEA0BATEIbCKUMU
LIEHTPaMU TOCyAapCTB-4lIeHOB IHCTUTYyTa U IpYruX CTpaH.

CuHTe3 U N3y4YeHue AIePpHO-(PU3NIeCKUX CBOMCTB H30TONOB CBEPXTSKEJIbIX 3JIEMEHTOB

Coznanne DabpuKHd CBEPXTSHKEIBIX 3JEMEHTOB TO3BOJUT mpoBoauTh B 2017-2023 1T
yriayOJeHHOe HcCciieloBaHue SAepHO-(PU3NUECKIX CBOWCTB M30TOMOB CBEPXTSKEINBIX 3JIEMEHTOB C
Z = 113-118. CpaBHuTeNbHBIE UCCIEIOBAHUS PEAKUMUA AKTUHUJHBIX MUIIEHEH C “Ca u 6onee
TxenpIME yacTiiamu 2Ti, *Cr, *Fe mo3Bonsr npucTynmuTh K cMHTE3y d1eMeHToB ¢ Z = 119, 120.
3HauuTENbHOE BHUMaHHE OyIeT YIEIeHO »JSKCIepUMEHTaM TIO0 CHHTE3y HOBBIX H30TOIOB
CBEPXTSIKEIBIX AJIEMEHTOB C LIEBI0 OMPECIICHUs TPAHUI] «OCTPOBAY MOBBIIICHHON CTA0MITHHOCTH.

HccnenoBanue peammﬁ HEMOJHOI0o CIMAHUA MACCUBHBIX SAJICP

JlanbHEHIINM IIaroM B M3Y4YEHHH TSIKEIBIX U CBEPXTSIKEIIBIX HEHTPOHHO-000TaIlleHHBIX SAep
CTaHeT UCCIIeOBaHNE PEAKIMi IITyOOKOHEYNIPYTUX Nepeiad U KBa3uIeICHHs KaK HHCTPYMEHTA ISt
CHHTE3a TSDKENBIX SiAep C OONBIINM HM30BITKOM HEHTPOHOB, M3YUYCHHS BIUSHUS 00OJOYCUHBIX
3¢ (HeKToB Ha MEXaHU3MBI PEAKIIUH.

CuHTe3 U M3y4YeHHe CBOCTB HOBBIX HYKJIU/I0OB B 00JIaCTH TSKeJIbIX siiep

Tspxenble HEUTPOHOM3OBITOUHBIE S/Ipa, pacloyiokeHHble B obnactu Z = 60-90 BOMM3H
3aMKHYTON HEUTpOHHOI 00osouku N = 126, OyAyT UcclieoBaTbCs B peaklUsiX MHOTOHYKIOHHBIX
nepeaay ¢ UCHOIb30BAHUEM BHICOKOMHTEHCUBHBIX MTyYKOB TSXKEIJIBIX HOHOB.

SlnepHasi CTPYKTypa 3J1eMEeHTOB BTOPOIl COTHH

Ha MozepHM3MpOBaHHOM MHOrOIapaMeTpU4ecKoM nerekTopHoM koMmiuiekce GABRIELA
B coueTaHuu c ceiekropom ckopocreid SHELS OyayT mpomomkeHbl 3KCHEpUMEHTHI Mo o-, B- u
Y- CIIEKTPOCKOIMHU TSDKEJIBIX U TPAHC(PEPMHUEBBIX HU30TOINOB, KOTOPHIE MO3BOJIAT MOIYYUTh JaHHBIE O
CTPYKTYpax sIICPHBIX YPOBHEW, a TaKK€ YTOYHUTH IIapaAMETPhl MOJEIIEH, ONMHUCHIBAIOIINX CBOMCTBA
CTO.

H3ydyenne MexaHU3MOB peaKIuii c0 CTAOMIbHBIMH M PAINOAKTUBHBIMH IIPAMM; OUCK
HOBBIX BU/0B pacnajioB

Ha ycrtanoBkax, o0OpyIOBaHHBIX KPHUOTEHHBIMH MHILICHSIMU SHe, “He, Hz, D2, T2 u
MHOTOIapaMEeTPUIECKUMHU IETEKTUPYIOIUMH CUCTEMaMU 3apsKEHHBIX YaCTHI], HEUTPOHOB U raMMa-
KBaHTOB, OYyJyT peaau30BBIBATBCS TMPOTPaMMbl IO TIOUCKY 2n- W 4n-paJIdoOaKTHUBHOCTH,
UCCIICIOBAHUIO 2p-paJlOaKTUBHOCTH, pacnaioB 2n, 4n, 2p, 4p BOIM3M TpaHULl SACPHOMN
CTaOMIIBHOCTH.

C momouipio KOMIUIEKCa MarHUTHBIX aHAJIM3aTOPOB BbICOKOro paspemieHuss MABP Oynyt
U3y4aThCsl XapaKTEPUCTUKU PEAKIUN CO cIabOCBsI3aHHBIMH CTAOMIBHBIMH U PaIHOaKTUBHBIMHU
ApaMu BOJIM3M KYyJOHOBCKOIO Oapbepa, a TakkKe MEXaHU3Mbl AJEPHBIX PEaKLUi ¢ KJIACTepHBIMHU
AIpaMd. DTH HUCCIENOBAHMS IMO3BOJAT OLCHUTH POJIb 3K30THUYECKUX sJep B acTpodu3nyecKkoM
HYKJICOCUHTE3E.

HeiiTtponnas sinepHas pusuka

WccnenoBanus B 001aCTH HEUTPOHHOU siiepHOM (hu3uku OyayT BecTruch Ha ycranoBke MPEH.
Taxoke OyayT MPOBOAUTHCS YKCIEPUMEHTHI Ha peakTope BP-2M — B OCHOBHOM 3TO pabOThI, IS
KOTOPBIX HEOOXOIUMBI 00Jiee BBICOKME TIOTOKH HEMTPOHOB, Ha YCTaHOBKE DI'-5 — IKCIEpUMEHTHI
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c OBICTpBIMH HEHUTpOHAMH, HU3KO(OHOBBIE U3MEPEHHS U MPUKIATHBIE HCCIEIOBAHMS, a TaKXKe
BBIE3/THBIC UCCIICIOBAHMSI Ha BHEITHUX UCTOYHUKAX HEUTPOHOB.

Hayunsle uccnenoBanust OyayT MPpOAOIDKEHBI 10 TPEM OCHOBHBIM HaIllpaBJICHUSIM.

1. UccaenoBanusi HapyuieHUuil (pyHJaMeHTAJIbLHbIX CHMMETPHUIl BO B3aMMOJeiiCTBHSAX
HENTPOHOB C AA/IPAMH M CONMYTCTBYIOLIUE TaHHbIE

B 2017-2023 rr. ycunus rpymni, paboTaomux B 006JacT U3y4eHus: PU3UKN B3aUMOICHCTBHS
HEWTPOHOB C sApaMH, OyIyT CKOHIICHTPUPOBAHbI Ha HanOOJIee MPUOPUTETHBIX pab0Tax, CBI3aHHBIX
C UCCIIEZIOBAaHUEM IPOLIECCOB HApYyLICHHUS (YHIAMEHTAIBHBIX CUMMETPHIA B HEHTPOHHO-SEPHBIX
B3auMoIecTBUAX. OCHOBHBIC 33/1a4l B 3TOW 00JIACTH CIICTYOIIHE.

— Ilonckn HeWTpadbHOrO TOKa B CcHaObIX HYKJIOH-HYKJIOHHBIX (NN) mpomeccax B
DKCIEPUMEHTAaX [0 M3MEPEHHIO P-HEYeTHOH acUMMETPUM B pEakUUsAX C MEIJICHHBIMU
MOJISIPU30BAaHHBIMU HEUTPOHAMHU Ha JIETYallliMX sApax; B YAaCTHOCTH, M3MEpPEHHUS P-HEeYeTHOU
acummeTpuu B peaximu “He(n, p)°H Ha XONOAHBIX MONApU30BaHHBIX HeiiTponax (ILL, ITUK).

— Wzydenune T-HeueTHBIX U P-HedeTHBIX 2P PEeKTOB B JeneHIH. MI3MepeHns XapaKTepUCTUK H
KOPpeJSIMA HCITyCKaHUSI HEUTPOHOB, TaMMa-KBAHTOB U JIETKUX 3apsDKEHHBIX YacCTHUL] B JICJICHUH
(UPEH, UBP-2, ILL, FRM-2).

— HccnenoBanus T-He4eTHBIX, P-HEUETHBIX B P-4eTHBIX 23 PEeKTOB B peakuusix (n, v), (1, p),
(n, ) B pe3oHaHCHOH oOsiacTu sHeprun Heirponos (MPEH, OI'-5,n TOF).

— HccnenoBaHnne MrHOBEHHBIX HEWTPOHOB JIE€JICHUS SAEP M CBOMCTB CBEPXTEKY4YECTH
ockoukoB aenenust (MPEH).

— M3MepeHHss MOJHBIX W MaplUaIbHBIX HEUTPOHHBIX CEYEHUMW, YTJIOBBIX KOPPEISLHM,
¢GuykTyanuii  MHOXECTBEHHOCTH, BBIXOJIOB TPOAYKTOB pEakIUii B  HEHTPOHHO-SIEPHBIX
B3aumoeicteusix (MPEH, O3I'-5, n_ TOF).

2. UccnenoBanust pyHaaMeHTATbHBIX CBOMCTB HeHTpPOHa, pusuka YXH

JlestenbHOCTh B 00JaCTH (DU3UKU YIBTPaxXoJOJHBIX HeTpoHoB B 2017-2023 rr. Oyner
HaIpaBJieHA Ha COXPAHEHHWE W Pa3BUTHE CYLIECTBYIOIEH HAy4YHOW IIKOJbl. MHpoBas TEHIACHIMS
Pa3BUTHS JAHHOTO HAINPABJIECHUS 3aKJIIOYAETCS B CO3IaHUHM UCTOYHUKOB Y XH BBICOKOW MIIOTHOCTH.
Bamyck uctounnka YXH ¢ mmotHocThio 10* HEHTpPOHOB/CM® OTKpOET HOBBIE MEPCHEKTHUBHI s
MOBBIIICHUS] TOYHOCTH NPELU3UOHHBIX JKCIEpUMeHTOB ¢ YXH, peain3anuy HOBBIX METOIUK,
pacuupenust oomactu npumeHenus Y XH (Hampumep, ucnons3oBanne YXH mns uccnemoBanmii
NOBEPXHOCTU M (U3MUECKUX sBieHUM Ha Hel). OMSW mnmaHupyer akTHBHO YYacTBOBaTh B
pa3paboTKe ¥ CO3JaHUM TaKOro UCTOYHMKA Ha HanboJliee MHTEHCUBHBIX HEHTPOHHBIX MCTOUYHHUKAX:
peaktope [THUK (I"atunna, Poccus) nmm peakrope ILL (I'pero6nn, @panius).

HauOonee nunrepecHoii pusnueckoit mpoOi1eMoil, KOTOPYI0 MOXKHO pEeIINTh, CO3aB HUCTOYHHUK
BBICOKOM IUIOTHOCTH, SIBIISIETCS ONPENCIICHWE BPEMEHM XKU3HM HEHTpoHa ¢ TouHocThio ~0,1 c.
Pemienue 3toil npo0eMbl OyaAeT MPUOPUTETHOM 3a1a4eit ceMuneTku. Mcnonb3oBaHue MHTEHCUBHOTO
uctoynnka YXH mnorpeOyeT npuMeHEeHUS HOBOM HKCHEPUMEHTAIbHOW TEXHHKH M IOAXOJIOB,
KOTOpbIe HE0OXO0AUMO MPEIBAPUTENIBHO pa3padoTaTh U MPOBEPUTD.

Nmeromuecs B OUSAN ncTouHUKM HENTPOHOB HE MO3BOJIAIOT CO3/1aBaTh UCTOYHMKM Y XH
BBICOKOM IUIOTHOCTH, HO JUIsl TIPOBEICHHUS TECTOBBIX SKCIIEPUMEHTOB, MPHUBICUEHUS U OO0y4YCHUS
MOJIOJIC)KU TAaKOM MCTOUHUK KpaitHe HeoOxoaum. OnHON 13 33134 B JaHHOM HanpasieHuu B 2017—
2023 rT. gBISETCS M3y4YEHHUE BO3MOXKHOCTU CO3/JaHUSA HMCTOYHHMKA OYEHb XOJIOJHBIX HEHUTPOHOB
(OXH) na peakrope UbP-2 u ucrounnka Y XH Ha ero ocaoBe. Coznanue ucrounanka OXH camo 1o
cebe MMeeT UHTEpeCHble TMEPCHEeKTUBbl €ro HCIOJNb30BaHMS JJIs pELIeHUs Kak 3aaay
¢dbyHIamMeHTabHOW (PM3UKH, TaK U 337a4 HCCIIEeI0OBaHUs KOHICHCUPOBAHHOTO COCTOSIHUS BEIIECTBA.
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3. Hpmcnaz[nble U METOANYECCKHUEC UCCJICI0BAHUA

—PaboTpl ¢ wWCHONB30BaHMEM HEHTPOHHOTO AKTHUBAIIMOHHOTO AaHAjdM3a Ha YCTAHOBKE
PEI'ATA peakropa MBP-2 u cnekrpomerpe aromuoit abcopbunn (AAC) B paMKax BBIIOJIHEHUS
MEKTyHApPOAHBIX U HAMOHAJIBHBIX MIPOEKTOB TI0 HaNpaBiIeHUIo «Hayku o Ku3Hm».

— Hepaspymaronuii aHaiu3 3JIEMEHTHOTO cOcTaBa OOBEKTOB C TIOMOIIbI TEMJIOBBIX,
PE30HAHCHBIX M OBICTPBIX HEHUTPOHOB C HCIIOJIB30BAaHHMEM METOJOB HEHTPOHHOM M ramma-

CHEKTPOMETPHH.

—Pa3BuTe M mnpuUMEHEHHE MeTOJa MEYEHbIX HEHTPOHOB Ul (PyHAAMEHTAIbHBIX
UCCIICIOBAaHUI B3aMMOJICHCTBUN OBICTPHIX HEHUTPOHOB cC snapamu. [IpuMeneHwe Mmetoma s

QJICMCHTHOI'O aHaJIM3a.

— AHaJIN3 MOBEPXHOCTEN TBEPABIX TEJI M HAHOCTPYKTYp Ha Mydke yckoputens OI'-5.
Co3nanue MuKpoIryuka Ha 6aze yckopurens OI'-5.

— MonenupoBanue 1 KaauOpOBKa HEUTPOHHBIX JETEKTOPOB ISl KOCMHUYECKUX alIapaToB.

I'padpuk punancuposanus (toic. nosu1. CIIIA)

2017

2018

2019

2020

2021

2022

2023

HTtoro

DOyHIaMEHTAIbHBIE
HCCTIE0BAHUS SIIEPHBIX
peaKuuii mos
JIECTBUEM HEUTPOHOB

1 020,6

732,5

739,0

696,2

88,5

300,0

300,0

3876,8

Hccnenosanus
(yHIaMEHTAIbHBIX
CBOMCTB HEUTPOHA,
¢duzuka YXH

180,0

195,0

168,5

145,0

0,0

220,0

220,0

1128,5

IIpuxnagueie u
METOINYCCKHE PabOTHI

518,4

331,4

929,0

427,6

0,0

180,0

180,0

2 566,4

MopepHuszanus
9KCIIEPUMEHTAIBHOTO
3aiia UPEH

610,8

349,6

504,6

984,7

905,1

0,0

0,0

3 354,8

HUToro

23298

1 608,5

2341,1

2 253,5

993,6

700,0

700,0

10 926,5
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