OT3hbIB
HayHOTO pyKOBOJMTEIIA, KaH/u1aTa pu3KMKo-MaTeMaTHIecKuX Hayk Kysnerosa Anekcanpa
AJIeKCaHIpOBAYA HA IMCCEPTALHOHHY0 paboTy ®ypcosoit Hanex sl KOpbeBHbI
«@OTOsIIepHbIE PEaKIIMH Ha H30TONAX pOUs, TUCTIPO3HS, AN U MOIMGIEHAY,
NPEACTaBICHHYIO HAa COMCKAHHUE YYEHOH CTENCHH KaHIH1aTa (hU3UKO-
MaTeMaTHYECKUX HayK MO cretuanbHoCcTH 1.3.15. Ou3HKa aTOMHBIX SIep H 2JIeMEHTapHbIX
YacTHIl, (PH3HUKA BEICOKHX SHEPTHiA

H.IO. @ypcosa okonuuna ¢ ornmunem Gakamaspuar (2019 r.) u maructparypy (2021 r.)
dusuyeckoro paxynsrera MI'Y umenn M.B. Jlomonocora. B mepuoz ¢ 1 okTsi0pst 2021 r. mo
30 cenrsibps  2025r. sBusiack acnupaHToM (Qusmuyeckoro daxymprera MIY  umenn
M.B. JlomonocoBa. 3a Bpemst 00yueHHs B aCHpaHTYpe YCIIENIHO BBIMOMHAIA YUeOHBIH [U1aH 1 Ha
«OTIMYHOY» Clialla KaHJMJAaTCKHue 3K3aMeHbl. B macrosmmit Mmoment H.JO. ®ypcosa paboraer
nporpaMmmucTom 1 Kareropuu B OT/€ie 2JIEKTPOMATHHTHBIX ITPONECCOB M B3aHMOJICHCTBHS
atoMHubIX aaep HUUAD MI'Y.

Juccepranmonnas  pabora ®@ypcosoii  H.K). mocBsimeHa MONYYEHHIO  HOBBIX
OKCIIEPUMEHTANILHBIX JaHHBIX O (OTOANEPHBIX PEaKIUSIX Ha CTAOWIBHBIX HM30TONAX 3pOws,
AUCTIPO3HMs, Naanus u Moaubaena. PaGora HampaBiieHa Ha peleHue KpaifHe aKTyanbHOI s
COBPEMEHHOM s1/ICPHOU (HDM3HKH 33/1a41 — TIOMBITKE OMMCaHKs (POTOSAEPHBIX PeaKIHii pa3IHYHOI
MHOXECTBCHHOCTH Ha CPEIHHX W TSDKENBIX AApaX Ha OCHOBE HOBBIX HENPOTHBOPEYMBBIX
OKCIEPUMEHTANBHBIX JIaHHbIX. DOTOANEPHBIC PEaKIHH SBISIOTCS BAKHEHIINM HHCTPYMEHTOM
JULSt U3YICHUS CTPYKTYPhl aTOMHBIX SIIEP U MX NPHHIHMIAATBHEIM OTIIHYHEM OT SAEPHBIX Peakimii
NON NEHCTBHEM JPYIMX YacTHIl SBJSETCS OTPAHAYEHHBIH CIEKTp TepeaBacMbIX YIIOBBIX
MOMEHTOB M BO3MOXKHOCTb M3y4arhb sAepHbIE BO3OYXKaeHHs HenocpeacTBenHo. Madopmanus o
CEUCHHSX, YTIIOBLIX PACIIPENCIICHUIX H CIIEKTPaX KOHEYHBIX MPOAYKTOB BaXKHA JUIS TAKHUX 3a1a4
A/IEPHOH (PHU3MKH Kak: Mcciie/loBaHHE MEXaHH3MOB 06pa3oBanus 06ONIEHHBIX SAEp B IPOLEcce
3BE3JHOTO HYKIICOCHHTE3a, BONPOCHI, CBA3AHHBIE C BO3MOXHBIM TPHITEPHHIOM H30MEPHBIX
COCTOSHHH sA/Iep, TPAHCMyTallMsl AJEPHBIX OTXOIOB, CO3J@HHE MYYKOB PajMOAKTHBHEIX SZIEP,
CO3aHHe OyCTepoB Ul IIOAKPHTHYHBIX pEAKTOPOB, HCCIENOBAHHE pPA3THIHBIX MO
BO30Y KIEHUH aTOMHBIX SIZIEP, B TOM YHCIIE IIHTMH PE30HAHCOB, CIIMH-(IHIIOBBIX ¥ HOKHUYHBIX
MO BO3OykaeHHs. COBpEMEHHOE TEOPETHYECKOE OMUCAHHE (OTOSAEPHBIX PeaKIHii KpaiiHe
Pa3sHOOOpa3sHO, HayMHasd ¢ (PEHOMEHOJOTMYECKMX MOJXOMOB M 3aKAHUMBAs IIO/XOIAMH,
CBA3aHHBIMH C MCIIOJIb30BaHHEM QYHKIIMOHAIA IVIOTHOCTH HIIH PEJISTHBHCTCKOTO CPETHErO HOJIS.
Ob6nacte Bo3OyxaeHHi 10 20 M»3B, T.e. o6nacts, rie JOMHHUPYET T'MIaHTCKHH IWMOJIBHBIN
PC30HAHC H3y4YeHA HAWIYYIUIHM 00pa3oM, dKCIEpUMEHTalbHas HH(opMaius o (OTOSIEPHBIX
PeakLysX OrpaHUYCHA B OCHOBHOM PEaKIMAMH C BBUIETOM O/{HOrO-IBYX HEHTpOHOB. OIHAKO U B
3TOH 0OIIACTH €CTh Cephe3HbIe PACXOKICHH)S, HATIPUMED, B CEYEHHSIX (hOTOHEHTPOHHBIX peakuui,
H3MEPEHHBIX B Pa3HBIX 1a0OpaTopusaX. Pasnuuus s I7aBHBIX KAaHAJIOB C BBUIETOM OJHOTO
HEHTPOHA JOXOAAT 110 ABYX pa3. OGIACTb 3a TUTAHTCKUM pe3oHaHcoM, oT 20-tu 10 50-tu M>B,
[/1€ OCHOBHOM MeXaHH3M peakluit — KBa3uIeHTPOHHBIH, IPAKTHYECKH He n3ydeHa. Mubopmarus
0 (hOTOAIEPHBIX PeaKIHUsX (B TOM YHCJIe MHOTOHYKIOHHBIX) B 9TOH 061acTH SHEPIUi 3a4acTyio
OTCYTCTBYET B nHTeparype. C MOMOIIBIO raMMa-aKTHBAIMOHHOW METOJMKH B padoTe ObLIH
H3MEPEHBI BbIXOIBI H CEYCHHMs (POTOANEPHBIX PEaKUMil (B TOM YHCIIE MHOTOHYKJIOHHBIX) Ha
CTAOMJIBHBIX M30TONAX OSpOWs, MAMCNPO3MS, NalIagHs H MOMHOmeHa. bBonismas dYacTh
OKCTIEPMMEHTOB ObLIa MpoBe/ieHa Ha My4KaX TOPMO3HOTO M3Jy4eHHs HMITyJIbCHOTO Pa3pe3HOro
mukporpona HUMS® MIYV ¢ makcumanbhoii suepruedt 55 MbaB. IlpuMmeHeHme ramwma-
AKTHBAIIHOHHOM METOIWKH I03BOJIHJIO B OXHOM OJKCIEPHMEHTE HA €CTECTBEHHBIX H30TOIHBIX
MHIOICHAX ONpENCIIMTE CEYCHHS peaKUui cpa3y Ha HECKOIBKHX CTa0HIBHBIX HM30TONAX.
CpaBHeHHe TCOPETHYECKHMX DACYCTOB C IOJYYEHHBIMH HOBBIMH JAHHBIMH IO (OTOSICPHBIM
PeaKnusAM [O3BOJIMIIO MPOAHAIM3WPOBATH BKIANbl PA3IHYHBIX MEXaHH3MOB (HOTOSIEPHBIX
peakiui (KBasHICHTPOHHOrO MeXaHHW3Ma MOTJIOIIEHHs, 00epPTOHA THTAHTCKOTO JHIOIBHOTO
pe30HaHCa U KBaIPYTOJBHOTO PE30HAHCA) B 3aBUCHMOCTH OT BRIOPAHHOI'O U30TOIIA.



B mwcceprannonsoit pabote Takxke BlEpBble IOTyYeHbl CEYeHHS HA DKBHBAICHTHBIH
KBaHT [UI1 (OTONPOTOHHBIX Peakinii Ha H30Tonax 3pous u aucnposus. Ha ocHOBaHHH aHATH3a
JaHHBIX H3MEpEHHH OOHApyKEHO YMEHbIIEHHE CEeYEHHH Ha >KBHBAJICHTHBIH KBaHT JUIs
(hOTONPOTOHHBIX PeakIHii ¢ POCTOM MAaCCOBOTO YHCIA B MpPEEiax OTHOr0 H30TOIHOIO Psiia W
odiero ymenblieHus ¢ poctoM N/Z. B muccepranmonHoif paboTe Takke IIPENCTABICHBI
PE3Y/IbTaThl TCOPETUUCCKHX PACYETOB CEUCHHH QOTOSIICPHBIX PEAKIIMA, BEITOJIHEHHBIX HA OCHOBE
KOMOMHHPOBaHHO# MOZIeTH (HOTOHYKIOHHBIX PEAKIHi U ¢ HCIOJIB30BAHHEM IPOrPAMMHOTO KOJIa
TALYS. TlposeneHHOE cpaBHEHHE KCIEPHMEHTAIBHBIX CEUYEHMH HA DKBHBAIEHTHBIH KBAHT C
TCOPETHYECKMMH JAaHHBIMH YKa3all0 Ha HeoOXOIUMOCTh y4eTa H30CIHHOBOTO PACIIEIIEHHS
THTaHTCKOIO JAUMOIBHOTO PE30HAHCA Ul KOPPEKTHOIO OMHCaHUs (POTONPOTOHHBIX PEAKIHH.

Kpome cedenuii GoTosimepHBIX peakimii, B xoxe paboThl OBUIM H3MEpPEHBI H30MEpPHBIC
OTHOLICHUSA I H30TOIOB NaIaHs, poaus, MonuoOaena u Huobus. C GpyHaaMeHTaIbHOH TOUKH
3pEHHS UCCTIeIoBaHHEe BO30YIKICHHUS U PACTIa/ia H3OMEPHBIX COCTOSHHM MOTYT JaTh OTBETHI HA
HEKOTOPBIE BayKHBIC BOTIPOCHI SAEPHOU (DH3MKH: BO-IIEPBBIX, BKIAIBI TPSIMBIX, TIOJYIPAMBIX U
CTATUCTHYCCKHX MEXaHU3MOB (OTOSIEpPHBIX peakiuii B GOpMUPOBaHME M pacal TMTAHTCKUX
PE30HAHCOB O] NEHCTBHEM raMMa-KBaHTOB, JaJiee 3TO — CTPYKTypa BO30OYKIEHHBIX YPOBHEH,
MOCTPOEHHBIX HA OCHOBHOM H BO30Y K/IEHHBIX COCTOSHUSAX, CHJIOBBIE QYHKIIHH FaMMa-IIepexo/10B,
U CIIHHOBasg-dHEPreTHYeCcKas 3aBHCHMOCTh BO30YXKIEHHBIX coCTOSHHM. [IpoBeneHHbIl aHanu3
MOy YE€HHbIX SKCIEPHMEHTATBHBIX 3HAUYEHHH, JINTEPATYPHBIX AaHHBIX W PE3yJBTATOB PACUYETOB
no mnporpamme TALYS BbisiBHn1 HeoOX0AMMOCTE ydera moporosoro ¢akropa H BKIajaa
MHOTOHYKJIOHHBIX peaklii B (GOPMHUPOBAHHE H30OMEPHBIX COCTOSHHI aTOMHBIX sIIE.

PesynbTaTel, ToyYeHHBIe B AMCCEPTAMOHHON paboTe, HMEIOT BAKHOE 3HAYCHHE IS
3a1a4 sIepHON (GU3MKH, MeIUIUHBI H acTpodusuku. B obmactn acTpodusuku (oTosepHbIe
PCaKIUK CUYUTAIOTCS OJHHM M3 OCHOBHBIX CIIeHapueB 00pa30BaHUA U pa3pyLICHHS 00O IEHHBIX
Anep B npouecce Hykneocunresa. H.HO. @ypcoBoit monyyeHb! cedeHHs Ha S5KBHBAJIEHTHBINA KBAHT
JUI OCHOBHBIX (DOTOSIEPHBIX peakumii Ha oOoMmeHHBIX sapax Mo u '“Pd m mpoBenmeno
CPaBHCHHE DOTHX pE3YIbTAaTOB ¢ TEOPETUYECKHMMM 3HAYCHHSMH, BBIYHCICHHBEIMH C
HCIIOJIP30BaHHEM KOMOMHMPOBAHHOH MoOJeTH (GOTOHYKIOHHBIX PEAaKIHMi, IPOrpaMMHOIO Koja
TALYS, ouenenHbIX snepHsiX nannbpix Oubnmotekn JENDL. ITokaszano, uto pacxoxieHue
H3MEPEHHBIX CeUeHHI Ha YKBHBATCHTHBIH KBAHT s peakuuit °>Mo(y, 1n)°'Mo u **Mo(y, 1p)°'Nb
U JaHHbIX MozenupoBanus ¢ nomowmpro TALYS u JENDL wMoxer OBITH HpHYHHOR
CYIICCTBCHHOIO 3aHHIKCHHUS TCOPETHYECKHX OIEHOK PacHpOCTPaHEHHOCTH OOOHIEHHOro sapa
*2Mo.

B obnactu smepHOM MemmiHBl (BOTOSNEpHBIE PEAKIMH pPACCMATPHUBAIOTCS Kak
AIbTCPHATHBHBIH METOJl HApabOTKH KaK IIHPOKO HCIOIB3YEMBIX, TaK M IEPCHEKTHBHBIX
MEIIMIIMHCKAX H30TONOB. B muccepranmy npejcTaBieHb! paIiOXUMHYECKHE BBIXOIBI PEAKIIHii,
NPUBOAAIIMX K TONy4YeHHIO pamuoHykauaos '®'Tb u '"*Ho u noGounbIx mpoxyKTOB
(hOTOSIIEPHOTO MPOH3BOICTRA, IIPH BEPXHEH rpaHuIle TOPMO3HOTO H3mydeHus 55 MaB. Ha ocrose
KOMOMHHPOBaHHOH Moziens GOTOHYKIOHHBIX PeaKIlHii paCCUMTAHBI ONTHMAIBHbIE SHEPIUH JUIS
HOJTyYEHHS TaHHBIX MEIMIIMHCKUX MU30TOMNOB B KOJTHYECTBAX, TOCTATOUHBIX JUIS JOKITHHHYECKUX
HCIBITAHUH.

AKTYyabHOCTh JUCCEPTALMOHHON paboThl TakKe CBA3aHa C co3daHMeM B Poccuu
MCTOYHHKA 00paTHOro KoMnroHoBckoro paccesHus (MKW HII®M). OrtpaboTka HaIeKHBIX
METOJIOB ONpEJENICHUS CeYeHHH (DOTOHYKJIOHHBIX peaklHi pa3HYHON MHOKECTBEHHOCTH
ABJIICTCS KIIOYEBOM 3a1a4eil 171d NOATOTOBKH MEPBBIX SKCIIEPHMEHTOB HA JAHHON MeracaieHc-
ycranoBke. CeueHHs ¥ BBIXOJBI, Oy 4eHHble B pabote H.IO. ®ypcoBoii, a Takke oTpaboTaHHBIE
METO/IbI IPOBE/ICHHS F'aMMa-aKTHBALMOHHOTO SKCIIEPHMEHTA yIKe HCIIOJb3YIOTCS U1 pa3paboTKu
nepBoOYepeHbIX SKerepuMenToB Ha UKW HOLM.

3a Bpems paGotel Han aucceprauneit H.IO. @ypcoBa npHHMMAna aKTHBHOE y4acTHE B
HAay4HBIX HCCIEIOBaHHSAX J1abOpaTOpHU: TOATOTOBKE M TPOBEICHHH OSKCIIEPHMEHTOB 10
00JIy4eHHIO MHIIEHEeH Ha TOPMO3HBIX MyYKaX raMMa-KBAaHTOB Pa3pe3HOro MHKPOTpoHa PM-55;
00paboTKe CIEKTPOB OCTATOYHON AKTHBHOCTH, HABEJCHHOH B OOIYUYCHHBIX MHIICHSX;



TCOPETHYECKMX pacueTax ©M MHTEPIpPETaldd IOJIYyYEHHBIX pe3yibTatoB. Kpome Toro,
H.IO. @ypcosa yuacTsoBasa B BEIIOIHEHHH PaboT B cOTpy HUYECTBE ¢ JlaGopaTopHeii sepHBIX
peaknuii umenn I".H. ®neposa OUSMN. B npouecce padorsr H.JO. ®ypcosa nposieuna cebs kak
OTBETCTBCHHBIH H KOMIIETEHTHBIH HCCIIEI0BATENb, CIIOCOOHBIH CAMOCTOATENLHO (POPMYJIMPOBATh
M pemath Hay4Hble 3amadd. [lomumo nHayunoli paborer H.IO. @ypcoBa Bena 3amaum obmiero
anepHoro npaxktukyma (¢ 2019 no 2024 r.), npenonasana kype «®u3uka atoMHOro sapa H
gacTHip (¢ 2022 no 2024 r.) nas cTyaeHToB 2 Kypea (u3nyeckoro (hakyabTeTa, yyacTBOBAIA B
paspabotke « HeHTpOHHO-aKTHBAIIHOHHBIN AHAIM3» ¥ POBOIAJIA JaHHYIO 3a/1a4y B CIELHAILHOM
A/IEPHOM IpakTHKyMe (2025 1.).

OcCHOBHbBIE METOJMKH M Pe3yJIbTaThl PabOThI HU3T0KEHBI B 6 CTATBAX B PElleH3UPYEMbIX
HAay4YHBIX U3JaHUAX, PCKOMEHIOBAHHBIX JUIS 3alMT B JHCCEPTALHOHHOM coBere MI'Y ummenwm
M.B. JlomMoHOCOBa 1O CHENHATBHOCTH W OTPACIM HAyK, a TaKkKe OBUIM MpEe/CTABICHBI B
20 noxnasax Ha MEXIyHAPOIHBIX M BCEPOCCHICKUX KOH(EPEHIMSX, IKOIAX U CEeMHAHApaXx.

Hucceprannonnas padora H.10. @ypcoBoii «PoTosiepHEIE peakIMK Ha H30TONax 3pous,
JAUCTIPO3HsL, MAJUIAAUS U MOJIMOICHA) BHITIOTHEHA Ha BBICOKOM HAyYHOM YPOBHE, YIAOBJIETBOPSET
BCEM TPeOOBaHHSAM, NPENBABIAEMBIM K KAaHAHIATCKHM IMCCEPTAIMSM HA COMCKAHHME YYEHOMH
CTCNICHH KaHaAuaaTa (U3MKO-MATEMATHYECKHX HAYK, M PEKOMEHIyeTcs K 3alluTe o
cnenuanbHOCcTH 1.3.15. ®u3uka aTOMHBIX SIIE€P M 3MEMEHTAPHBIX YacTHL, (PU3HKA BBICOKHX
JQHEPIrUi.

Hayunslii pykoBOHTEI:

JoueHT Kadeapsl oduiei saepHoit GU3HKH

(pu3uueckoro dakyisrera ®I'EO0Y BO

«MoCKOBCKHI rocy1apCTBEHHBIH YHHBEPCHTET

umeHu M.B. Jlomonocogay,

KaHauaaT GPU3MKO-MaTEMATHYECKAX HAYK A.A. Ky3Henos

[Tonmues A.A. Ky3HenoBsa y1ocToBepsio.
YueHblii cexpeTaps YdeHoro copera HUUA® MI'Y,

KaHIHaT PU3MKO-MAaTEMaTHUECKHX HAYK E.A. Curaesa




