


PaboTa BuinonHeHa B JlabopaTopun Teoperudecko# ¢pusnuku uM. H.H. Bo-
romo6osa Q6beIMHEHHOTO HHCTHTYTA AJEPHBIX UCCIeA0BaHM.

HayuyHble pyKOBOOHMTEJIN:
JIOKTOP (PH3UKO-MATEMATHIECKHX HAYK, MPOodeccop

B.B. Bypos

KaHJuIaaT (bnanxo-MaTemaanecxnx HaYyK

C.I. BougapeHko

OdunuanbHble ONMOHEHTHI:
JOKTOp (PUBMKO-MATEMATHYECKUX HAYK

B.A. Kapmanos (PHMAH, r. Mocksa)

JOKTOp (PU3HKO-MATEMATHIECKUX HAYK

C.B. Axymuuuues (HSIH, r. Mockea)

Beaymasa opranu3anms:
HayuHo-ucce10BaTeNbCKUit HHCTHTYT sifiepHO# dusukn nmenu JI.B. Cko-
GenbnbiHa MOCKOBCKOro rocyZlapCTBEHHOTO YHHBEpPCHTeTa, I MockEa.

3ammTa JUCCepTali COCTOUTCA « 30 » WZOIO r. 8 162
Ha 3acefaHuu auccepramuonHoro cosera [l 720.001.01 B JlabopaTopuu
teopetudeckott pusuxku um. H.H. Boromobosa O6beannesHOro HHCTH-
TyTa S/IepHBIX UccIefoBaHuit, I. Jlybna, Mockoscko#t obnacTH.

C nuccepramuell MOXHO O3HaKOMHTHCS B Gubmnoreke O6beXuMHEHHOTO
HHCTHTYTA SAEPHBIX HCCJeJOBAHHI.

ABTopedepaT pazociaH « L » Wmlo r.

YueHbIl cexpeTapb JUCCEPTAIHOHHOTO COBETA:
KanauaaT pu3nKo-MaTeMaTHIECKHX HAYK

o, M{@o«/ A.B. Ap6ysos

Hpo6nemé. OIHCAHHA SJEPHBIX B3aMMOJEHCTBHI METOIAMH
KBaHTOBOH TeopuH 10Js, KOTOpas BEeJIMKOJIENIHO MpOosBMA ceba B
KBAHTOBOMH 3JIEKTPOJUHAMHUKE, BO3HHUKJIA U3-33 00JIbLION KOHCTaH-
THl CB3M CHJBHBIX B3aMMOJEHCTBHHM, TAK KAK NPH HCHOJB30Ba-
HHM Da3/IOXKeHHs N0 Hell B psJi TEOPUH BO3MYINEHMH HEBO3MOXK-
HO OTpaHMYUTHCS] HECKOJbKHMH 4ieHamMH psfa. [losToMy, 4TobmbI
HMeTb BO3MOXKHOCTD HCCJIEI0BATH AePHbIE Bsanmo,ueifxcmnﬂ, CTau
npuberaTh K pasjMYHOrO POAa YHPOUIEHHSIM: YUYHTHIBAIUCH TOJIb-
Ko [PeAIOoJIOKHTEJIbHO BeAylue BKJaAbl B ONHCBIBaEMbIE hpouec-
Chl; paCCMaTPUBAJINCH CHCTEMBI, COCTOsAIME U3 HeOONbIIOro YUCAa
HYKJIOHOB, U Tak jaJjiee. [Tono6HbpIMU cooépameunsmn HPOJUKTOBAH
Hamu BbIOOp peaknuu anexrpopacmennéunﬂ JeiiTpona. B sTom cay-
yae Mbl HMeeM JeJjio ¢ npocreifmeii cucreMoil, cocTosameil Bcero us
JABYX HYKJIOHOB, YTO N03BOJIsseT U30eKaTh CI0XKHOCTel yyera KoJ-
JIEKTHBHBIX B3auMozeilicTBuil. K TOMy >ke 9Heprus HX CBa3H MaJa,
no macmrabaMm sOepHbIX CUJ. DTH XapPAKTEPUCTHKH JesaioT Jeil-
TPOH OJIHHM M3 CAMBIX IONYJIAPHBIX MHCTPYMEHTOB HCCJeAOBAHNSA
nynon-nymohnmx B3auMOeficTBUll. DJIEKTPOMATrHUTHOE B3aHMO- .
JeficTBHE MeX<Iy HaJIeTAONIHM 3JeKTPOHOM U JeHTPOHOM HaMHOro
cnabee CHJIBHOIO B3aMMOIENCTBHA MeXKJy HYKJOHAaMH B JeATpOHe,
4TO MO3BOJIAET PACCMATPHBAThH 3JIEKTPOpacHiemsienHe B oaHodo-
TOHHOM NpHban:KeHuN. B TakoM ciiydyae 3JIeKTPOHHBIH H sijiepHbIH
TOKH B MATPUYHOM 3JIEMEHTe, KOTOPhIii OMHCHIBaeT peakuuio, pak-
TOPHU3YIOTCA. DJIEKTPOHHBIH TOK XOpOILIO HM3BECTEH, TaAK YIO NPH
pacuere HabJIHOAaEMbIX MOXKHO HCCJIENOBATh CBOICTBA A1€PHOr0 TO-

Ka, KOTOPBbIil ONUCEIBaeT B3aHMOAeHCcTBIE MeXK Y HETPOHOM H IIpOo-
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ToHOM. KpoMe TOro, Tak Kak Mexjy HaJleTalouuM 371€KTPOHOM H
JeHTPOHOM €CTh TOJIBKO 3/1eKTPOMArHATHOE B3aHMOJIEHCTBHE, OIH-
caHHe CHJIBHBIX B3aHMOJEHCTBHI CBOAMTCHA K ONHCAHHIO B3aHMMO-
JeficTBUi MEXJY HYKJIOHAMH B JeHTpOHe. W3-3a pa3penenus TO-
KOB MOJKHO BbIEJIHTDH 3JIEKTPOHHYIO 4aCTh, & OCTaBIIAfACA aJpOH-
Hast GyJeT ONMCHIBATH MPOHECC MOMIOWIEHHs MM M3JyeHAs BAp-
TyasabHOro poTOHa Napoii HYKJIOHOB. Takum o6pa3oM, pa3paboTan-
Hasl- MOZeJb: ONHCAHUs TNpolecca 3JeKTpopa3Baja B JaJjibHefiem
MOXKeT GBITb MCIOJB30BaHa NPH PACCMOTPEHHH paccesHHs NpOTO-
HOB Ha HeHTPOHAX C H3jyYeHHeM (POTOHOB, KOTOpbIE PacnafaloTCA
' Ha JIeNTOH-aHTHJIENTOHHblE H ME30H-aHTHMe30HHbIE Mapbl. Uccne-
J0OBaHHEe TAaKUX NPOIECCOB AKTYaJIbHO B HACTOAlEE BpPEMA [1]-[2] B
CBSA3M C MOUCKAMM KBapK-TJIIOOHHOMN IJ1a3Mbl M H3Y4eHHEM Pas3jnt-
HBIX 9K30THYeCKHX peakmuii. Vccnenobanne CBONCTB Takoil ABYX-
qACTHYHOH CHCTEMBI, KaK JEHTPOH, HHTEPeCHO U ¢ TOH TOYKH 3pe-
HHSl, 9TO PEAKIUH C er0 Y4acTHeM MMeIOT MeCTO BHYTpH 3Be3], Tak
4TO MOJIydaeMble Pe3yJIbTaThl MOXKHO HCNOJIB30BAThH 11F MOHHMA-
HHS [POIECCOB B 3BE3JHOM- BelECTBE. CucteMa JIBYX CBA3aHHBIX
yacTHUIl ABJsSeTCa TaKyKe NpoCcTeimen NpH ONUCAHUH €e C no3nuuii
KBapKOBOTI'O CTPOEHHS. ‘

Hccne/oBanns PeakUun 3JeKTpOpacilenieHns JelTpoHa Tpo-
poggaTcs yxe Gonee 50 ner. HecMoTpst Ha mpOCTOTY caMoii cucre-
MBI (BCEro ABa CBS3aHHBIX HYKJIOHA), JO CHX NOp He YAaJoCh OlH-

catb ee Touno. CymecTByeT MHOXKECTBO MOAeJlelf OIIUCAHUsA Peak-

wuH sekrpopaciienyienus. Ilepsbie moaxoap! OblIM HEPEAATHBHCT-

ckuMH [3] W OCHOBBIBAJIACH Ha pellleHMH YPaBHEHHA JIunnmaHa-

[lIBuHrepa A1s paccesHHBIX COCTOSHHH (_nnn Il penunrepa - pJs
CBA3aHHBIX coCTOsIHMI) AByxX4acTH4YHOi cucTemsbl. Ilos:ke, ¢ yBe-
JIMYeHHeM TOYHOCTH 3KCHEepHMEHTOB, CTaJla O4YeBHAHA HENOJIHOTa
HEPEASITHBUCTCKOI'O ONMHMCAHUsA, MO3TOMY K HepeJIATHBUCTCKHM pe-
IeHuAM CTaId A06aBasaTh pensTHBHcTCKHe AoGasku [4]-[6]. B mo-
AOOHBIX MOJENAX B3AUMOAEHCTBHE MEXJY HYKJIOHAMU NPEACTAB-
nsieTcs 0OOMEHOM Pa3jiMYHBIMH ME30HAMHU H ONHUCHIBAeTCH TakK Ha-
3bIBaeMbIM pPeaJIICTUYECKHUM NOTEHLaJIOM, KOTOPHIH CTPOHTICSA B
paMKax Me30H-HYKJIOHHOH TeOpuH siiepHbIX B3ammogeiicTeuil. Ox-
HAKO C BO3pACTaHUEM 3HEPrHil y4aCTBYIOUIMX B PeakIHH YacCTHIL
cTaNa 04eBHJHA HeOOXOJAMMOCTH CO3[aHHA PEJNSTHBHCTCKOM Moze-
JId paccMaTpuBaemoro nponecca. IloaTomy cTanu noaBaaTecsa Moae-
74, OCHOBaHHBIE HA PelATUBHCTCKHMX npuHuunax. OpauM u3 nep-

BbIX IIOAXOAOB TAaKOro poaa Ob1j1a TIOMBITKA NPpHMEHUTL AJ1d Ollu-

r CAHMS HYKJIOH-HYKJIOHHBIX B3aHMOJEficTBHI JUCNEPCHOHHBIE COOT-

Houtenus [7]. Bosbmias 4acTh TakMX Mogeleil mosBHJIAach BO Bpe-
Msl, KOTA2 AUCIEPCHOHHbIE COOTHOLIEHHsI OBIIM OYeHb MOMYNSIPHBI
[8]. OcHoBoit MeTona sBAsieTca pasJoKeHHE MATPHUIEI PACCESTHHUS
1o JIopeHI- U KanubpoBOYHO-HHBAPHAHTHBIM (DYHKIMAM, KOTOPbIE
ONPEAEINSIOTCS C NOMOLIBIO AMCIEPCHOHHHIX cooTHomenuil. Jlau-
HBIl METOZ He MOJIyYHJI HIMPOKOrO PACIpOCTPAHeHHs M3-32 3HAYH-
TeJIbHBIX MaTeMaTHYeCKUX TpyAHOCTedl. B TakoM mopxone Oka3a-
JIOCh BO3MOXKHBIM CIEJIaTh TOJBbKO HECKOJIBKO OOIIMX BEIBOZOB OT-
HOCHTEJIBHO Pa3jIMYHbIX HAGMI0NAEMBIX, ONHMCHIBAIOIHMX PEAKIHIO.
K ToMy ke [/l mOIydeHHs] YHCJEHHBIX PE3YJbTATOB MPHXOAUIOCH

OrpaHuv1HBaTHCs PAaCCMOTPEHHEM HeOOJIbIIIOro0 KOJIHYeCTBa (H KJac-



ca) auarpamMm. OTMeTHM TaKKe MeTOJl, OCHOBAHHBIH Ha pa3Jioxe-
HUH MaTPHIpBl PAcCesHAs N0 HHBApHAHTHBIM ynkuuaM [9], koro-
pble KOHCTPYHPYIOTCH 4epe3 KOMIIOHEHTH! CTAHIAPTHOH BOJIHOBOM
GYyHKIMH JeHATpOHA U 3aTeM CBSI3BIBAIOTCH C PAa3JH4YHBIMH HabJIr0-
JaeMBIMH.

IocnenoBarenbHOE peNATHBHCTCKOE ONUCAHKE JeHTPOHA PA3BH-
BaeTcs B IOAXO0/ie, OCHOBAHHOM HA yPaBHEHHH Bere-Connurepa [10].
[To3:ke ObLJIO MOKA3aHO, YTO €ro MOXKHO IOJIy4YHMTh myTeM o6oblre-
HUg ypaBHeHHs Jlunnmana-llIBuHrepa ¢ 3aMeHO BOJIHOBBIX (PYH-
KU onepaTtopamMu noJei [11]. Kpome Toro, 661 npemyioxken pe-
JSATUBUCTCKHUIl BBIBOJ JAHHOIO YpaBHeHHsl Ha OCHOBe METOJa pe-
JYKIHOHHBIX opmya [12]. YpaBHeHHe OTJIIMYAETCA OT NOJIYYEHHbIX
B NpeAblAYNINX MOAXOAAX TE€M, YTO IPHHIUNBL PeJISITHBHCTCKOrO

OIMACaHNA (Bce JaCTHUIBI OIMHCBIBAIOTCA IOJIAMH, KOBapI/IaHTHOCTb)

3aJIO2KEHBI B HEr0 KaK HCXOJAHBbIE€ ITOCBHIJIKH. I.[JIH peuieHusa JaHHOIro

ypaBHEHHs HEOOXOMHMMO 3HATH BXOAMAIIEEe B HEro siApo, NpeACcTaB-
Jgsmoniee coboit cyMMy Bcex HeNPHBOAHMBIX auarpamMm PeiiHmaHa,
OMMHCHIBAIOUINX Tpolecc B3anMomelicTBAaa. OQHAKO HAWTH ero. He

Npollle, YeM PEIIHTh JI060e KBAHTOBO-IIOJIEBOE YDABHEHHE B CJIydae

CHJIbHBIX B3anmMogeiicTBuii. [TonydnTsb penreHue yjaeTcd B paMKax

npubJiHKeHnsl, OCHOBAHHOIO Ha PA3JIOKEHHH B Psifi TEOPHH BO3MY-
LIeHHI 10 KOHCTAHTe CBsi3i. [I0CKOJBKY IPHXOLUTCS HMETh AEJIO C
CHJIBHBIMH B3aMMO/IeHiCTBHSMH, [IOJYUYEHHBIH psiji HeJb3s 060pBaTh
B KaKOM-HHOyIb MOpsJKe, a HAJAO NPOBOJUTHL CYMMHPOBaHHE BCEX
YJIeHOB pAJia. DTO YAAETCsA BHIIOJHHATDH TOJBKO B JIECTHHYHOM IIPH-

onmxennn. Oanako B paGote [13] Gbuia mokasaHa GobIIASA POJb

NepPeKPEeCTHbIX JHarpaMm, y4eCTb KOTOpbie 0Ka3aJ0Ch BO3MOXKHBIM
TOJIBKO B YaCTHBIX CJy49adaX oOMeHa HEKOTOPbIMH Me30HaMH: DTo
OrpaHHYHBaeT IPHMEHHUMOCTb JUArPaMMHOrO noaxona. B paGore
[14] ans pemenns maTerpanvroro ypasmenns BC HCIIOJIb3YeTCst
pasyoxeHue aMIUIATY/ [I0 FHIEPrapMOHHKAM TOC/€e noBopoTta Bu-
Ka 110 HYJIeBO# KOMIIOHEHTE OTHOCHTEJIBbHOr0 HMIYJIbCA HHTEIPHPO-
BaHudA Py — ps. OJHAKO 3TO He MOMOraeT YUPOCTHTb 3aJady B
LieJIOM, TIOTOMY YTO CYIIECTBYIONLYIO NpOLeAYpPy oOpaTHOrO mepe-
X0Zia K HYJeBOH KOMIIOHeHTe 4-umnynbca [15], koTopyio Teopernue-
CKH MOXHO-ObUIO 6Bl IPUMEHHTH K IOJYYAIONUMCS B pPe3yJbTaTe
BOJIHOBbIM (YHKIUAM JeHTPOHA, OKa yAaJ0Ch pa3paboTaTh TOJb-
KO. B HCKOTOPHIX NPOCTBIX CJIy4asdX CKAJSIPHBIX KBAHTOBBIX MOJIEH.
Ypasrenue Bere-Connurepa B npocTpancTse MHHKOBCKOTO MOYKHO
pemuThb A1 6030HOB [16], yIUTHIBAA MPH OMMCAHHHA CHCTEMBbI J1€CT-
HH4YHbIE H NIePEKpPeCTHbIE ANArPaMMBbl U HCIOJIb3YsI Ipeobpa3oBaHie
Hakannmmu [15]. CyniecTByeT nmesblii Kjace [IOOXOMOB, HA3BIBAEMBIX
KBa3HUMOTEHIUAJBHBIMH, B KOTOPBIX KaKHM-TH60 C1oco6oM (pHK-
CHPYIOT HYJIEBYIO KOMIIOHEHTY OTHOCHTEJHHOrO 4-HMIyJbCa, TeM
caMbIM ‘H30eras MHTErpMpoBaHHs 1o Helt. OCHOBOM TakHX MOXXO-
JIOB ABJIAETCA KBa3WNOTEHIMaJbHASA peAyKUMs ypaBHeHHs Bere-
Conmutepa [17, 18], Koraa 3aBUCHMOCTb sApa B3AUMOAEHCTBHS OT
HYJIEBO# KOMIIOHEHTH! (PHKCHDYIOT, HCXOASl H3 Da3jMyHBLIX bH3H-
9€CKHX NPEeAIOIOKEeHHH, a IPONAraTopsl HYKJIOHOB BLIBOASTCS Ha,
MacCCOBYIO MOBEPXHOCTD IPH yYeTe TOJIbKO JIECTHHYHBIX AHArPAMM.
Apyroit cnoco6 pUKCHPOBaHUS HYJIEBOH KOMIIOHEHTHI IPEAJIOKEH B

o63ope [19], B kOTOpPOM pa3BHBaeTCA Tak Ha3bIBAEMOE IPHEIMKeHMe



PaBHBIX BpeMeH, KOrJia OT HyJI€BOji KOMIIOHEHTHl HMIYJIbCa H36aB-
nsaTea po = 0, npupaBHEBas JpYyT K ApYry BpPeMeHa HYKJIOHOB. B
pabote [13] 66110 IOKA3aHO, YTO yYET MPOCTEHMHX MePEeKPECTHBIX
AHarpaMM MepBOro MOpsJKa BKYIeE C JECTHHYHBIMM NPHBOAMT K
JIECTHUYHOMY npubJIHKEeHHIO, KOTJIa OJJUH H3 HYKJIOHOB BBIXOAMT HA
MacCOBYIO IOBEPXHOCTh, a APYroit ocTaeTcs BHUpTYVaibHbIM. OnHa-
KO y4eTa NepeKpecTHLIX AHarpaMM NEepBOro Nopsi/lIka HeJOCTaTOYHO
JUI TIOJIHOTO ONHCAHUs HYKJIOH-HYKJIOHHBIX B3auMojeiicTsuii. Ilo-
NpOOHBIA 0630p OOJBIIMHCTBA CYMIECTBYIONMX KBA3HIOTEHIMAb-
HBIX MIOAXO/0B U CPaBHEHHE MOJIYYAEMBIX B HX PaMKaX pe3yJIbTaTOB
npexcrasies B pabore [20]. CymecTByeT Tak:Ke OTAebHAs TPyNIa
NOAXOAOB, HA3bIBAEMBIX PEJSITHBHCTCKMMH KBAHTOBbBIMH MeXaHUKa~
mu [21]-[23]. Onu: ocHOBBIBAIOTCH Ha raMUJIBTOHOBOM dopMaliu3Me,
B KOTOPOM YYHTHIBAIOTCH TpeDOBaHUs CIENHANLHON TEOPHH OTHO-
CHTeNbHOCTH. JIHHAMHKA CHCTEMBbl OMUCHIBAETCH HAbOPOM omepaTto-
POB, JUIs KOTOPHIX CTPOUTCSA anre6pa, a GOKOBCKHME BEKTOPHI COCTO-
SIHMSl CHCTEMBbl PACCMATPHUBAIOTCH HAa ONpeAEJEeHHON MOBEPXHOCTH
B 4-MepHOM mpocTpaHcTBe-BpeMenH. [lociennee no3BosiseT 3adukK-
CHPOBATh HYJIEBYIO KOMHOHEHTY HMIYJbCa H YHPOCTHUTH pacyeThl,
KaK ¥ B CJIy4ae KBa3umoTeHIuaJIbHbIX noaxonos. OxaHoit u3 Hanbo-
Jiee -pa3paboTaHHBIX MoOJejieit TaKoro poJia ABJsdeTcs AMHAMHKa Ha
cBeToBOM poHTe {24, 25]."

B namrefi pabore pa3BnBaeTcs MoaX0/, OCHOBaHHBIM Ha MCHOJIb-
3oBaHuy ypaBHenns: Bere-Connurepa (BC), korna Bxonsiuee B Hero
AP0 B3auMo1eficTBHsI IpEACTaBIIseTCsl B cenapabesibHOM BHE. DTO

1I03BOJIs1eT Npeodpa30BaATh PACCMATPUBAEMYIO CHCTEMY HHTErpaJib-

HBIX yPaBHEHHH B CHCTEMY JIMHEliHBIX ypaBHeHuii, KOTOpas JIerko
paspemnma. - Takum 06pasom, mid onucamns CHCTeMbl HeHTpOH-
OPOTOH B T3KOM MOAXOME HEOOXOHMO 3HATbL MapaMeTpl byuk-
IHH, COCTABJIAIOMMX UCHOJb3yeMoe cenapabesnbHoe sapo. [Tapamer-
PBI HAXOAATCS M3 aHAIN3a SKCIEPUMEHTANIbHBIX JAHHBIX 110 dazam,
HH3KOSHEPreTHIECKUM XapaKTePHCTHKaM (mjnHa pacceanus, 3¢-
dexTUBHBIH pannyc n T.J.) YIPYroro paccesnus IPOTOHOB Ha Heii-
TPOHAX H NeHTPOHA (JHEpPrus CBA3M, ACHMTOTHYECKOE OTHOIIEHHe
pPpss M T.4.). Ilpuyem, Tak Kak B 3TOM CJIy4ae HyJjieBag KOMHOHEH-
Ta 4-HMIYJbCa HYKJIOHOB He HCKJIIOYAETCH U3 PACCMOTDEHMs, yaa-
€ICS COXpaHUTb KOBAPHAHTHOCTL OMHCAHHS CHCTEMbl CBS3aHHBIX
HYKJIOHOB, 4TO BaXXHO 1JIs MojeJieli, NIPeTeHAyOmuX Ha nocjeno-
BaTeJbHOe peIiTUBUCTCKOe onucanue. Kpome Toro, A7p0 B3aHMO-

JleiicTBAs HestoKanbHo. Kak 6bu10 mokazaHo ‘B [26, 27], 310 cBoOM-

" CTBO BaXKHO AJId OMHCaHWd pa3JIMNYHbIX HaGJI!O}laeMbIX KakK B Ciy-

'1a€ PaCCesAHHBIX, TaK U B CIy4ae CBA3AHHOTO COCTOSHHS CHCTEME]
HeHTPOH-poToH. B pamkax noxxona BC C cenapabesbHBIM AApPOM
YAAJI0Ck ONACATD MPOUECCH! YIPYIOro u rIyBoko HEYNpyroro pacce-
fIHUA SJIEKTPOHA Ha fefitpone [27], a Takxke doTopacmenienye Jei-
TpoHa [28]. Peakuus SJIEKTpOpacIienIeHHs HoTpeboBaia OTHebHO-
TO paCCMOTPEHHA, MOCKONbKY HAINYHE HYJIEBON KOMIOHEHTDL! HM-
NyBCA, B MHTErPAIbHOM ypaBHeHnn BC, koTopas B obmem ciyyae
He dukcHpyercs KHHEMATHKOH, OPUBOAUT K NpoGJieMaM B BBIYHC-
senanax. Hanpumep, sro cunbro ocioxager Y4eT B3anMoelicTBusA
B KoHewHoM cocTosnnu (BKC) mexny BBUIETAIONIMMH HYKJIOHAMH.

BKC B GonbmmuncTse cayuaes okasbisaer CHJIBHOE BJIMSIHHE Ha Ha-



Gar01aeMble, H IOTOMY UM HeJIb3A npeHebperath. OHaKo ¢ cenapa-
GeJIbHBIMH AJApaMi CTaHJapTHOro BHJa [29, 30} monobnoe BbIUMCIIE-
HHe HeBO3MOXKHO B NPHHIMIIE, TAK KaK OHM NPUBOAAT K HEHMHTErpH-
pPyeMbIM CHHIYJSIDHOCTSIM. Yro6sl 000iITH 3TY TPYAHOCTb, MBIl HC-
07Ib30BaJi cenapabesipHble PYHKIHHA HOBOrO BHAA [31], koTopsie
HE COJEPXKAT MOJIOCOB Ha JelCTBUTENbHON OCH (32] B xoMnIEKCHOH
[IJIOCKOCTH HYJIEBOH KOMIOHEHTBl HMIYJbCa H, Kak CICACTBHE, HE
NpHUBOAAT K CHHLYJSAPHOCTAM.

Taxnm 06pa3oM, B NpPeACTABICHHON JTHCCEPTAMOHHOM paborte
npe/IaraeTcsl HoBoe cenapabenbHoe AApO, He NPHBOAAIIEE K HEeHH-
TerpHpyEMBIM BbIPaXKeHHAM, [J18 ONHCAHHUSA PA3JIMHBIX AapIHaib-
HBX COCTOSIHH} CHCTEMbI HEHTPOH-IPOTOH (7p) C MOJHBIM MOMEH-
tom J = 0, 1. B pamxax noaxona BC ¢ cenapabesbHBIM AIPOM B3aH-
MOJIeCTBISA PacCMaTPUBAETCA PEAKIMsA 3JIEKTPOPaCIIENIEHIA aeit-
rpoHa. PacyeTsl poBOAATCA B AMILYJbCHOM npuGJIHMKeHIH IIJIOCKAX
posn (MTII1IB). UccneayioTcs aHamuTHIECKHE 0cOBEeHHOCTH, IIPUCY-
Ife peakuysM C y4acTHEM JIEKTPOHA B oxHOoOTOHHOM IpHOJIHIKe-
HUH, 3 IMeHHO: baKTOpH3aIHs 37eKTPOHHOr0 H 3APOHHOr0 TOKOB B
MATPHYHOM 3JIEMEHTE, OMUCHIBAIONIEM PEAKIHUIO. IIpoBoguTCs CpaB-

HeHUe pe3yJbTaTOB peJ’lﬂTI/IBI/ICTCKOI‘O H Hepe.ﬂﬂTI/IBI/ICTCKOFO BBIYUC-

JIEHHH, a TaKXe NpUBOAUTCA npeenbHbIi Nepexo/ OT peJATHBHCT-

CKOrO BBIPAXKEHUs 15 aJPOHHOTO TOKA K HEPeIATHBUCTCKOMY. s
IIOJIHOTHI M3JIOXKEHUs! NpuBeJieHbl GOPMYJIbl VI pactiera BKC, xo-
sl caMO BbIUMC/JCHAE B paMKax JaHHOH paboThl He NPOBOAUTCA.

OcHOBHOII LEJIbI0 JAHHON JUCCEpPTal|H SBIAETCS HCCIIEeN0BA-

HHe HYKJIOH-HyKJIOHHBIX B3aMMOJACHCTBUNl B MOAXOAE Bere-Connu-

Tepa C cenapaGelbHBIM SIPOM. PaccMarpuBaloTcs paccesHHble H
CBS3aHHBIE COCTOSIHMS 71D-CHCTEMBI B HIMPOKOH 00JIaCTH SHEpruii.
Jns sToro mpemsiaraeTcd HOBas TIapaMeTpH3aunusd AJis BXOAANIMX
B fAJIpo B3duMopeicTBus ypasuerns BC cemapabesnbubix §yHKIHIA.
IIpu 3TOM He BO3HHKAET HEOOXOAMMOCTH HCKJIOYATh M3 PAacCMOT-
pPEHUA HYJIEBYIO ‘KOMIOHEHTY UMNYJIbCA WHTErPHPOBAHHSA, YTOOHI
BHIDAKEHHsI He CTAHOBUJIMCH HEMHTErPUPYeMbIMI. TakiM 06pa3oM,
B PaMKax MpejjiaraeMoro noaXojia coXpaHseTcs CBOMCTBO KOBapH-
AHTHOCTHU, KOTOpOe sIBIAETCS HeOTbeMJeMbIM TpeboBaHHEM IIpH IO-
CTPOEHHMH peJIATHBHCTCKOro omrcanus. .ITogxox mossosisier BuIATH
33 paMKHM HPHHIHMIIHAJbHLIX OrpaHUYeHHii, ¢ KOTOPHIMH CTaJIKH-
BAIOTCH ApPYrue MOZENH ONMCAHUs HYKJIOH-HYKJIOHHBIX B3auMogeit-
CTBUI. PaspaGOTaHHmé PyHKIME MOXKHO HCHOJL30BATH AJia Ofu-
CaHHUs MPONECCA TOPMO3HOTO U3JIYYEHHs B NpP-PaccesiHUH, a TaKXKe
JJIs1 ONMCAHUS PA3JIMYHBIX [POLIECCOB C yuacTHeM JAefTPOHA, TAKHX
Kak: ynpyroe eD-paccesiine iipu 60J1p1IKX NEPEIAHHBIX HMITYJIBCAX,
rinybokoneynpyroe paccesiHie 3JIeKTPOHOB Ha JeH#TpoHe, doTopac-
mlenjieHne AeHTPoHA M Tak fgajiee. CpA3aHHAs CHCTeMa HeUTDOH-
NpoToH (melTpoH) HCCilelyeTcsd Ha NPUMEpPE PAaCCMOTPEeHHs 3KC-
KJITO3HBHOI'O H MHKJIIO3HBHOIO NPOLECCOB 3JIEKTPOpACIEeNIeHnsl B
pamkax UIIIIB. TIpousBogurca pacueT cedyeHHss B HEPEJATHBHCT-
CKOM M DPeJISTUBHCTCKOM IOAXOAAX C Pa3/IHYHBIMH MOJEIAMH SJep
B3auMojeiicTBuit ypasuenuss BC. g cpaBHeHus npuBoaATcS pe-
3YJILTATHI; MOJIyYeHHBIE B APYTUX NOAXO0JAX, YTO [T03BOJISET HCciie-
JOBaTh BJIHSHHE PENSTHBUCTCKUX 3PPHEKTOB H HCIOJIB3yeMolf MOo-

Jesd HyKJIOH-HYKJIOHHBIX B3auMoneiicTeuii. ObcysknaeTcsa BausHmne



Ha Habaromaemble BbIOOpa MOJAEIH 3JIEKTPOMArHHTHBIX dopmdak-
TOPOB HYKJIOHOB.

Hayunasa HOBU3HA M NpaKTHyeckas HEHHOCTH. B paborte

npeJIaraloTcss HOBble cenapabesbHble fApa Ui ONMHCAaHudA Mapuu-
AJILHBIX COCTOAHUM 7 p-CHCTEMbI C MOJTHBIM MOMEHTOM J=0,1.Tlo-
CTpOEHHbIE AAPa MO3BOJISAIOT OMUCHIBATH IKCNIEPHMEHTAIbHbIE JaH-
Hble OJMHAKOBO XOPONIO KaK B 001acTH HM3KHMX, TaK U B obnacti
BHICOKHX HEpTHil eJuHBIM cenapabepnbiM aapou. IlocrpoenHeie
Apa He NPABOASAT B BBIYHCIEHUAX K HEHHTErPHPYEeMbIM CHHIY/IAD-
HOCTSIM Jlayke NIPM YCJIOBHH y4deTa HyJeBol KOMIOHEHTDbI UMIIyJIbCa
MHTErpUpOBaHKsl, B OTJIHYHE OT CBOHX NpeAUIeCTBEHHHKOB (Tuna
penstuucrexoro aapa Graz I1 [33]), uro nossosseT MPOBOAMTE KO-
BapHAHTHOE OIIMCAHHE IIPOIIECCOB ¢ y4yacTHeM Je#TpoHa 0e3 KakuXx-
/160 NPUHIMIHAIBHBIX OrPAHUYEHU].

TIpeacTapieHo uccieJ0BaHUe CBA3aHHOTO (nefiTpoH) U paccesH-
HOTO COCTOSIHMIA np—CPICTéMbI B pamkax noaxoza Bere-Connurepa ¢
cenapabenbHLIM 9ApoM B3aumoseiicTsus. [leHTpon uccnenyercs B
peaKIiH 3eKTPOPaCILeIIeHHs] B PaMKaX ONHO(OTOHHOTO npubiu-

>xkenusd. B sTom cJIyvae B I0JIy1aeMbIX BbIpa’KeHNAX MOXXHO pa3-

JIeJIATH JEKTPOHHBIHA (onncmsaroumﬁ paccesHue ,311eKTp0Ha) H aj-

poHHBIN (ONHCHIBAIOUIMEl B3aUMOJEHCTBHE HYKJIOHOB B JeHTpoHe)
TOKH, 3 B UMIYJIECHOM NPHOIUKEHHH TJIOCKUX BOJIH NIpU yCJIOBHH,
yTO HelTPOH SIBJIAETCH CIEKTaTOPOM, - U KB3JIpaTHl MoJyJ1ell MaT-
PUYHBIX 3JIEMEHTOB NPONEcca i Pa3iu4HbIX NapIiaIbHbIX COCTO-
sHuit geiitrpona (cBOHCTBO (baKTopmaunn). IIpoBenenHsie B MOA-

Xoae BC PEJIATHBUCTCKHE H .Hepe.HHTPlBPlCTCKHe pacyeTbl ce1eHudA B
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Pa3iNyHbIX KHHEMATH1eCKHX yCIOBHSX H CPaBHEHHE HX IPYT C ADY-
rOM H C 3KCIHEpHMEeHTAJIbHBIMH JaHHbIMH IOKa3aJu HEOGXOIIMOCTD
yJ1ydlIeHHs TIPeIJIOXKEeHHbIX paHee siiep B3anmogneiicrsiii. [Tpena-
raemoe B paboTe HOBOE AAPO NMPUIOAHO AJs ONHCAHHA NPONECCOB
npH OOMBUIMX SHEPTHAX PACCMATPUBAEMbIX HYKJIOHOB.

C noMompio si/iep HOBOTO THIIA CTAHOBUTCS BO3MOXXHbBIM BBIITH
3a PaMKH TIPHOJIMKEHNs IUIOCKHX BOJIH B BBIUHCIEHHAX 3JEKTPO-
paciuenienns JefiTpona 6e3 HeoOXOOHMOCTH NEpexosa K OJHOMY
U3 KBa3NNOTEeHIUAIbHBIX npubmikenuil. Hanpumep, 310 aaer BO3-
MOXKHOCTb Y4YUTHIBATH I/ICC.He)IOBaTb‘ BausHue 3P dheKToB B3aUMO-
[eHCTBHS B KOHEYHOM COCTOSHMH HA BHIMHCISAEMbIe HABIONAEMbIe.
Takoe aapo Moxer ObiTh BOCTPeOOBAHO 115 pacuera HpOHeCCOB B
saepHoii MaTepun (B 3BE3JHOM BEIlECTBE), TJe HCIOIb30BaHHE Ce-

napabesnbHbIX sJep B3auMoielicTBUi 00yCJIOBIEHO TeM, YTO C HUMHU

" JIerko NpPOBOJAUTH BHIMHCJEHHS, B TO BpeMs KaK peaJIMCTHYECKHe

NOTEHIUAJBl CAMNIKOM TPOMO3JKH JJjid 3Tol nen.
IlpennoxeHHslit MOAX0 - pPeJSTABUCTCKAs KOBAPHAHTHAs MO-

Jeb HYKJIOH-HYKJIOHHBIX B3aHMOJeicTBHH, NO3BOJAIOIIAS ONUCHI-

BaTh npoﬁeccm ¢ yyacTueM JefiTpoHa B mmpokoit obnactu snepraii.

Anpobanus paborel. Pe3synbrarhl, npe,ucraBneHﬁbIe B IaH-

HOM JMCCepTamuu, AOKJIAJBIBAIMCH U OOCYKIANHCh Ha HAYYIHBIX
cemuHapax Jlaboparopum Teopernueckoit du3uku um. H. H. Bo-
rono6osa OO0benuHEHHOrO WHCTHTYTa AAEPHBIX HccilenoBanuil (I.
Jy6na). A Takxe Ha MeXkAyHaponHoili Banapackoit kondepeHIHU
(ISHEPP-2004, ISHEPP-2006, ISHEPP-2008) (/1y6na), na XIV Ha-
yuno#i kondepennuu "OMYC 2010" ([ybua), Ha MeXyHAPOAHBIX
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koHdepennuax: "Symmetries and Spin" (IIpara, Yexus, 2004);&In-
ternational Workshop "Relativistic Nuclear Physics: from Hundreds
of MeV to TeV" (Moapa-T'apmonus, Cnosakus, 2006; Crapa Jlecna,
CnoBakunsi, 2009); The Fourth International Symposium on Sym-
metries in Subatomic Physics (Taii6eii, Tafiranb, 2009); "Relativis-
tic Description of Two- and Three-body Systems in Nuclear Physics"
(Tpento, Uranusa, 2009).

IIy6nnkanun. [lo marepuanam auccepranuu OmyOJIMKOBAHO

pabor: 5 - B )xypHasiax u3 cnucka BAK, 4 - B Tpynax koudepeHuui,
1 - B BUZE JIEKTPOHHOrO HPENPHUHTA.

O6beMm u cTpyKTypa auccepramum. Jlucceprangsa COCTOHT

U3 TpeX IJIaB, BBEJeHHUs, 3aKJI0UYEHNs 1 BOCBMH IPHIOXKEeHUH, 00~
muM- obbeMom 165 crpanun, BkJIO4as 14 tabaun, 51 puUCyHOK u
CNUCOK NUTHPOBAHHOU JUTepaTyphl U3 133 HauMeHOBaHHUI. -

Bo Beegenumn o6cyx/1ai0Tcs TPpHYMHBL, 10 KOTOPBIM HCCJIEA0~

Banne HykJoH-HyKaouabix (NN) B3auMozneficTBuii sIBIseTcCss WHTe-
pecHO# M akTyaJbHOU 3anmaueii. JlenaeTca 0630p CYUIECTBYIOMIMX
mogeneit NN B3aumoneiicTBui, a TAKIKE 00Cy XX IAI0TCA TIpEenMyIIie~
CTBa WCNOJIL30BAHHS IPeJaraeMoro HaM# IOAX04a, OCHOBAHHOTO
Ha pemennu ypaBHenus Bere-Connurepa ¢ cenapabenbHBIM pOM
p3auMopeiicTBua. [IpuBegeHE TpUMEPHl HCIIOJIb30BAHUSA ,II‘aHHOI‘O‘
NoAX0 2 04 OIHCaHUA pé.annqnblx peakuuil ¢ yqactueM agedTpoHA.

B nepsoii rnmaBe n3naraercs obmuil popMaIn3M onucaHuA Np-

B3aumoJefictBuii. OH OCHOBHIBAETCA HA PEUICHHH HHTErpaJibHOrO

12

ypaBHeHus Bere-Connurepa s COCTOSIHUI pacCCesiHUS

T®,p; P) =" . |
VOB P+ o5 [ @RV PS5 PYT( 5 P) (1)

anga T-marpuusl, e V - s1po B3anMonelicTBis (y HAC - HYKJIOHOB
B AeiiTpone), Sy - AByx4acTtHuHas ¢bynknus ['puna, u ypaBHeHus

JJId CBA3AHHBIX COCTOAHHIH:

(5 P) = S SipiP) [ RV PP, (2

1
(2m)*
rae ® - avnnuryna Bere-Connurepa, on}/lcslaaxomasx CHCTEMY JIBYX
CBA3aHHBIX HYKJIOHOB. 3ech p (p') - uMmysbc HavalbHbIX (KOHEY-
HBIX) HYKJIOHOB, P - mOJHBlA MMOyJsc cactembl, J;, M - monHbiif
YIJIOBOH MOMEHT CHCTEMBI M ero npoeknua. OCHOBON MOAX0OJA SB-
JIIeTCA MpeJcTaBJIeHue siipa B3auMoeiicTeus V' B cenapabespHOM

BHIE:

V(p',p) =GE)AGH), (3)
rae dynknun G Ha3biBaoTcsa dopmdakTopaMu, A - MaTpHIa Dapa-
MeTpoB. B 3TOM Cilyuae Kax70e U3 MHTerpajibHbIX ypapHenuit (1),
(2) MOKHO CBECTH K CHCTEMe JIMHEAHBIX yPABHEHHH, KOTOPas JIeTKO
pelaercs.

Bo BTopoit riiaBe npeayaraercda napaMmerpusanusg dbopmbax-

TOpPOB cenapabenbroro aapa (3) byHKIuAMA BHIA:

1

9(pmp) ~ (B} —p? — B2 + )™ “
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rae o, 3 - DapaMeTphbl, KOTOPbIE ONPEENAIOTC M3 AHATN3A SKCIIe-
PHMEHTAJIbHBEIX AAHHBIX B yNPYrOM Tp-paccesaHuu, n - Joboe uejoe
4nci0. fapo B3aumoneiicTBus ¢ TAKUMHE DYHKUMAMH He COAEP>KHUT
THOJIIOCOB H3 AeHCTBUTENbHON OCH B MJIOCKOCTH KOMIUIEKCHOH HyJle-
BOIi KOMIIOHEHTB! OTHOCHTEJIBHOTO HMIIYJIBCA Po. DTO, B CBOIO OYe-
PeAb, NMO3BOJIAET PEMINTh NpOoOJeMy, CBA3aHHYIO C OPHHIHIHAb-
HOHl HEBO3MOXKHOCTBIO ﬁpoaé}leﬂnﬁ BBIYHCJIEHHIT Ha6ﬂlO}1aeN1bIX c
PEJATHBACTCKUM cenapabesibibiM aapom Graz II [33] npu 6oabpmnx
SHEPTHSAX, B KOTOPOM IOJIIOCH IO Do IPUBOAAT K HEHHTETrDHPYeMBbIM
CHHTYJIADHOCTSIM IPH HHTETPHPOBAHUHU 110 3-MEPHOMY HMINYJbCY P.
B pamkax npejacraBieHHOl MOmeJH BBHIBOAATCS dopmMysibt a4 Ha-
Os0laeMBIX, C NOMONIBIO KOTOPBHIX BBIYHC/ASAIOTCS napaMeTpsl -
pa B3ammogneficTus. IlonydeHnble yncileHHblE 3HAYEHHS IS da3
Tp-paccesiHuA 1 HU3KOIHEPreTH4YeCKHX IapaMeTpoB (AJIMHa pacce-
AN, 3pdexTUBHBIN paauyc n T.J.), 8 TAKXKe XapaKTEPHCTHK Jeii-
TPOHA CPaBHHMBAIOTCS € SKCIEPUMEHTAIbHBIMH JaHHBIME H De3yJlb-
TaTaMH, OJy4YeHHBIMH B JIPYTHX MOAENIX.

B rpeTheil riiaBe sjekTpopacuienieHne JeliTpoHa JeTaJbHO

PacCMaTpHBaeTcs B ORHOGOTOHHOM NPHOJMIKEHHH. [Ipeacrapien
BbIBOA Anddepennuanbroro cevenns d3o/dE'dQVdE, ans skckmio-
3UBHOTO mpomuecca d(e, €'p)n, KOTOPOE 3aTeM BHIYHCISAETCA B Pesls-
THBHCTCKOM H HEPEJIATHBUCTCKOM HOAXOAaX. [losydyeHHBle pe3yiib-
TaThl CPABHUBAIOTCA C SKCHEPHMEHTOM B PA3JIHYHBIX KHHEMATHYe-
CKHX YCJIOBHSAX NPH HeOOJBIINX NEpejaHHbIX UMIYJbcax. I1puBo-
AWTCA NPEAENTbHBIH EPEX0f OT PeIATHBHCTCKOTO ONMMCAHMSA K Hepe-

JaaTaBcTCKOMy. ObcyxnaeTcst CBORCTBO (haKTOPU3AlMH 8 POHHOM
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YacTH B CEYEHHH, KOrJa BbUIETAIOHIAE HYKJIOHB! CYHTAIOTCS CBO-
GonubivH (NPHONMIKEHHE TUIOCKHX BOJIH) M He y4HTHIBAeTCH. B3a-
MMOAEHCTBHE HAJIETAIOHIEro JJIEKTpOHA C HEHTpOHOM B JelTpoHe
(nefiTpoH - cnekTarop). Takske BHIBOAWTCS HHKJIO3HBHOE CEdeHHE
d?c /dQ%d|p,| nna snekTpopacinensenns aeiitpona d(e, e'n)p. Pac-
4eT TaKOro Ce4eHHsi HPOBOAHTCA NpH 60JbIIHX NMepefaHHbIX HM-
nynbcax (Q? U moTOMy mO3BOJISIeT NPOBEPHTL Pa3JIMYHble MOJIEIH
3JIeKTPOMArHuTHHIX popMdpaKkTOpoB HyKJIOHOB. Kpome Toro, cpas-
HEHHE pe3yJIbTATORB, noflyquHblx B PaMKaX Da3JHYHBIX Mozeleil
NN BsaumogeiicTBHIi, NO3BONAET HCCIEAOBATH BJIUAHHE MCIOJb3Y-
€MOM MOJIEJIN H PeNATHBHCTCKHX 3¢ GhEeKTOB.

B TIpuioykeHusX NpUBeAeHbl HODMUPOBKH, HCIIOJIb3YeMble

JUIsl CIIAHOPOB HYKJIOHOB M 3/1eKTPOHOB. I10Ka3aHo, KaK MOXKHO yII-
POCTHTH BbIYHCJIEHHE Mananbix 9J1CMEHTOR aJIDOHHOTO TOKAa Aefi-
TPOHa, COKpAIash YAC/I0 BXOAAIIMX B HAX MATpuI| JupaKa n ycra-
HABJIMBAdA CBA3b U1 ONHOYACTHYHBIX TOKOB B3aUMOAEHCTBHSA BUD-
TyaJIbHOTO (HOTOHA C npOTOHOM U C HEHTPOHOM B JedTpoHE C 10~
momiplo npunnuna [laynn. IlokasaHo, kak npeoGpa3yercs (ha30Bblii
o6beM, Bxogsmui B 06CyKAaeMble CEYeHHs], IPH IIEPexXoje U3 CH-
CTeMbl NOKOSI np-Napbl B CHCTeMy NOKos AeiiTpoHa. [IpmBomurcs
crnocold yNnponieHHs MHTErpajioB NPH. PAcuyeTe MATPUYHBIX 3JIeMeH-
TOB TOKa JIeiTPOHA C YY€TOM B3aHMOJIeHCTBISA B KOHEYHOM cocTos-
HHUH KaK B HEPEJIATUBUCTCKOM, TaK U B PEJSITHBHCTCKOM ONHCAHUSIX.
Tax ke NPUBEJIEHB HEKOTOPbIe KWHEMATHYeCKHe COOTHOLIEHHS AJIs
BXOIAIINX B BLIYHC/IAeMble CeYeHHs 3JIeKTPOPACHIENJIEH) S BeJIHYHH

H H3J102KCH BbLIBOJ 06111;ero AJId NIPOIECCOB ¢ y4aCTHEM JJIEKTPOHA
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e . : . : TaHHe POJIH PeJATHBHCTCKHUX. I €KTOB C YBEJIHYEHHEM HM-
CBOHCTBA (i)aKTOpHSaU,HH aJApPOHHOHN YaCTH B C€YE€HHH. p p (b(b

nyJibca.

Ha 321MTy BBIABUTAIOTCA CIAEAYIONHE PE3YAbTATHI:

, 4. TlponeMOHCTPUPOBAHO XapaKTepHOe JJ1s IPOLECCOB pa3BaJja
1. B pamkax noaxoxa Bere-Cosnutepa npejjio:xkeHo cenapabesib-
, JefiTpona cBOHCTBO (PAKTOPU3ANHH AJPOHHOTO TOKA B AUD-
HOe AP0 HYKJOH-HYKJIOHHBIX B3aMMOJAEHCTBHI Ha OCHOBE HO-
depeHnHATBIOM CEYeHHH B PAMKAX HMIyJIbCHOTO NpHO/IMKe-

BOro kJiacca (pyHKUMi, KOTOpble HE Colep:KaT IOJIOCOB IO .
HUH IJIOCKHX BOJIH, KOLJIa HEHTPOH pacCMaTpPHBAETCA B Kade-

HyJeBOil KOMIIOHEHTE OTHOCHTEIBHOTO MMITYJIbCca Ha JeficTBH- y
. CTBE CHEKTATOPA.
TeJIbHOH OCH U B pPacyeTax He NPHUBOASAT K HEHHTEerpHPYyeMbIM

CHHTYJIgpHOCTAM.: Pa3paboTan MeToH BeIYHC/IeHHS HAbI0Ia- 5. IlpoBeneHHbIi ¢ MOMOUIBIO HOBOTO Apa PacyeT HHKJIIO3HBHO-
eMbIX B Pa3JIMYHBIX PEAKUHAX C MOMOOHBIMH (PYHKIMSMH. ro cedeHud 3JeKTpopaciienienns npH 6oJblInX nepeJaHHbIX

uMiyabcax (Jlab experiment E-94—0‘19) [IOKa3bIBAeT CHJIbHYIO

2. IlapaMeTpsl Aapa HailAEHB U3 aHAJIN3A FKCIIEPUMEHTAIBHBIX
: Lo : 3aBHCHMOCTD OT ACHMITOTHYECKOIO NOBEJEHHsA UMITYIbCHOTO

JAHHBIX MO YHPYrOMY 7p-pPaCcCesHHIO: HH3KOSHEPreTHYECKHX
‘ pacnpeaeseHnus chonb3yemon MOJIEJH HYKJIOH-HYKJIOHHBIX

XapaKTepucTHK (MUiMHA paccesHnsi, 3QpQPeKTHBHBIN painyc
( o ) BSaI/IMO,H,eI/ICTBI/Iﬁ, a Tak»ke 0T BeiOopa Mozenn ¢popmdakTopoB

YIPYroro np-paccestHusl 4 AefTpoHa (3Heprus CBS3H, aCHMII- , :
( B : HYKJIOHOB. B uMmIysbcHOM npubimxkennu 6e3 yvera B3anmo-

TOTHYECKOE OTHOLIEHHE M T.[.) U (a3 paccesiHus B HaplHATb- : : : : ;
: ‘ JleficTBHA B KOHEYHOM COCTOSIHHH yZAaeTcs MOJIYyYHTh XOpoliee

HBbIX KaHaJiaX C [OJIHbIM ymioBbiM MoMentoM J = 0, 1. Oco- : : :
‘ COIJIACHE C SKCIIEPHMEHTOM NpH HEOOJNBIINX HMIYJIbCAX OT/A-

OEeHHOCTBIO MOJIyYEHHOTO SIApA siBJIS€TCS MUPOKas obiacTh .
' ‘ 91 HeHTPOHA.

NPAMEHHMOCTH N0 SHEPrUAM B3aHMOAEHCTBYIOIMX HYKJIOHOB.

Crncox nybankanuii:

3. B tipeaJioskenHioM noaxo/ie uceiieoBaHa peakuus 3KCKIt03UB-

HOTO aIeKTpOpacienuietns Aefirpona. Ionysetio cevetrie st : 1. S. G. Bondarenko, V. V. Burov, A. A. Goy, E. P. Rogochaya,
HeNnoJIAPH30BAHHBIX YACTHL B HMIIYJILCHOM npubJinkeHnn 6e3 Phys. Part. Nucl., Lett. 2, No. 5(128), 323-326 (2005).

ydeTa B3auMOJEHCTBHSA BbUIETAIONIMX HYKJIOHOB B PaMKaX He-
2. S. G.'Bondarenko, V. V. Burov, E. P. Rogochaya A. A. Goy,
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PEJIATHBUCTCKOTO H PeJIATHBHCTCKOrO Noaxonos. Pe3ynbTaTh
NIPOBEeAEHHbIX YHCJIeHHBIX PACYeTOB HaX0AATCS B XOPOILIEM CO-
JIACHH C 3KCIIEDUMEHTOM B 00OHX CJIyYasX MPH MaJIbIX HM- ‘ th/ 0612071] .
W Iy,

¥
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