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Ob6mag XxapakTepuUCTHKa paboThl

AKTyaJIJbHOCTb TEMBI.

Peakunu c ygacTueM Ts2KeJbIX HOHOB — €IMHCTBEHHBIN CIIOCOO CHHTE3a CBEPX-
TSKEJIBIX SIIEP, BO3MOXKHOCTD CYIIECTBOBAHUS KOTOPBIX O0YCJIOBJIEHa 000JI09ed-
HBIME 3¢ deKTaMu. KCIEPUMEHTDI, HAIPABJICHHbIE Ha TPOBUKEHNE BrIyOb OCT-
pOBa CTaOMJIBHOCTY CBEPXTSI?KEJIBIX SJIEMEHTOB, HAI0T OOJBIIOE KOJUYECTBO IAH-
HBIX: CEUEHUsI KACAHUS ¥ CJIUSIHUS WCXOLHBIX fJIEp, CEUYEHUs] 0OPA30BaHUs OCTAT-
KOB MCIIADEHUs, JAHHbIE 0 MHOXKECTBEHHOCTH JIEMKUX YACTUL, U FaMMa-KBaHTOB,
XapaKTEPUCTUKU OCKOJIKOB JIEJIEHVsSI U KBa3WeJeHsi 00pa3OBaBIINXCS MOCHE Ka-
CaHUS MOHOB CUCTEM U T. I. eM GOJbIlle MaCChl UCXOMHBIX MOHOB, TEM MEHbIIe
ceueHMs1 00PA30BAHUST HCKOMBIX 3JIEMEHTOB, TeM OOJIbIlle JJIUTEIbHOCTb IKCIEPH-
MmenTa. CHUXKEHUE CceueHUil 0OPA30BaHWs OCTATKOB KCIAPEHUS AENAET aKTYyaJlb-
HBIM CO3JJAHNE TEOPETHUECKUX MOZEJNEH, CIOCOOHBIX OObSICHSATDL CYIIECTBYIONINE
9KCIIEPUMEHTAJIbHbIE JAHHBIE U MPEJICKA3bIBATL PE3YJIbTATHI IIIAHUPYEMbIX SKCIIe-
puMeHTOB. TeopeTryeckoe MpecKa3aHye CeUeHN Peakimii CriocoOHO 0BJIerYnTh
BLIOOD MAPTHEPOB PEAKIWK ¥ SHEPTUM HX OTHOCHUTENLHOTO IBUKEHWs, 8 TaKKe
IPENICKA3aTh MPOJOIKUTENbHOCTL SKCIEPUMEHTA.,

Muoromepusle croxacruueckue Mogemu (MCM) mosBosisiior paccuuTars us-
MepsieMble XapaKTEPUCTUKY IMPOLECCa CIUAHUS-ICICHUS Ha, BCEX CTAIUAX, HAUU-
Hasl C NPUOJIVXKEHUS HAJETAIOIEr0 MOHA K siApY “MUINEHH” ¥ 3aKAHUYUBAS JIHOO
JleJieHeM 00Pa30BABIIENCs IOCIIE HX KAaCAHWs MOHOCKUCTEMbI, 100 06pasoBaHueM
ocraTka ucnapenus. s cosmannst MCM HeoOGXonuMo NpUBJICUEHHE TEOPETHYe-
CKUX TIPEACTABJICHNUH O s1pe, O BHYTPHUSIEPHBIX MIPOLECCAX U O AIEPHOM B3aKMO-
neficreun. Takum 00pa3oM, CpaBHEHHE SKCIEPUMEHTAIbHLIX JAHHBIX C TEOPETH-
YECKUMHI PACUETaMU IIO3BOJISIET CYIUTh O COOTBETCTBUY IPUBJIEKAEMbIX TEOPETH-
YECKUX IPEICTABJIECHUN O siIpe NeiCTBUTEIbHOCTH.

PaccMoTrpennbie peakiyy He sSIBJSIOTCH PEAKIUSIMHU, TIPUBOASIINMY K CHHTE-
3y CBEPXTSIKEJNBIX 3JeMeHTOB. ONHAKO uX OObSICHEHHE SABJISETCs BasKHOM 3a1a-
veit. Peaxiuu 16180 4+ 208ph — 224226T) y 48Ca 4+ 208Ph — 256Ng gpustiores
PEaKUUAME XOJIOAHOIO CJIMSIHUSI, OHY IIHPOKO OCBEILIEHBI B 9KCIIEPUMEHTAIbHBIX
U TEOPeTUUeCKUX paboTax, uTO JesaeT BO3MOXKHBIM CPABHEHHUE Pe3yJIbTATOB, MO-

JIYYE€HHBIX B PaMKaXx pa3pa60TaHHoH‘ MOZEJIN, He TOJIbKO C 3KCIEePUMEHTAJIbHBIMUA
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JIaHHBIMHE, HO ¥ C PE3YJbTATaMU APYTHX TEOPETHUECKUX HCCefoBanmi. Peakmum
¢ yaactuem gaep 1Mo u 19Pd taxke aBIsAI0TCH 06HEKTOM TEOPETUHUECKOTO U3Y-
vennus. VHTepec K HUM He yTHXaeT Ha HPOTSKEHHH GoJee YeM JBaIIaTH JIeT.

Ienbro ganHOI paboThl sBiseTcs ycoBepinencTBoBanue MCM, obbemu-

HSIIOLIEH BCE TPY CTaJUU PEaKLWU CIUSHUS-IEJeHns (IPOLeCcehl CONMXKEHHs U
CIMSAHUS UCXOMHBIX SMIEP, & TaKXKe SBOJIONMIO 0OpPA30BaBIIENCsS B XOJe PEaKIuu
CHCTEMBI ), IPEJIHA3HAYEHHOM 17151 00'bsICHEHW ST CEICHU M KACAHWS U CJMSHAS UCXO]I-
HBIX S17IEp, ceYeHnit 00pa3oBaHust OCTATKOB UCIIAPEHNUS U XaPAKTEPUCTUK OCKOJIKOB
JIeJIeHUs] CUHTE3UPYEMbIX sIIep, KOTOPOe TO3BOJIUT YYUTHIBATL SIIEPHYI0 000JI0-
YEYHYIO CTPYKTYPY Ha BCEX CTAUIX PaCUETa.

B zama4uum paboTbl BXOOUT:

1. YcosepmencrsoBanrne MCM, ommchIBaOIEd IPOLECC NPUOINKEHUST Ha-
JIETAIOIIEro MOHa K siapy “Mumienn” (nepeas cmadus pacuema), yIATHIBAIOIIEH
obosoueynyo crpykTypy (OC) ¥ MPOCTPAHCTBEHHYIO OPUEHTAIUIO CTAJKHBAIO-
IIUXCST SIZIED.

2. Uccnenosanne Bausiuusa OC ¥ npoCTPaHCTBEHHON OPUEHTAIMU CTAJKUBA-
IOIUXCS SIIEP HA XAPAKTEPUCTUKU CHCTEMBI B MOMEHT KACAHUSI HCXOLHBIX SIIED.
CpaBHeHVE PACCUYNTAHHBIX XAPAKTEPUCTHK CHCTEMBI B TOYKE KACAHUS C XapakK-
TEPUCTUKAMHU, IOJYIEHHBIMH B IOAXOAE, B KOTOPOM IOTEHIUAJbHAS SHEPrHUs
KaXKJIOr0 W3 CTAJIKUBAIOIIUXCS sIIEP PACCUUTHIBAETCS B MOMENH YKUIKOH KAILIU
(M2KK), a ocu cummMeTpun siziep Jiexar Ha OLHOM NpsaMOi (s1pa OpHEeHTHPOBAH-
HBl “HOC B HOC”).

3. Pacuer aBOJIIOIMYE MOHOCHCTEMBI, 0OPA30BaBIIEHCS TOCTE KACAHUS UCXOJ-
HBIX SIJIED, UCIOJIB3YSI B KAYECTBE BXOIHBIX JAHHBIE, MOJIyUYEHHBIE B PE3YJIHTATE
pacueTa mporiecca CONIMKeHus siep. BrisiCHEHNE BIMSHAS XapaKTEPUCTUK CUCTE-
MBI B TOUKE KACAHW, TIOJYIeHHBIX HA [IEPBOY CTAIUU PACYETa, Ha IBOJIIOIIMIO MO-
HOCHCTeMBI. [IpoBe/ieH e BHIYUCIUTENBHBIX SKCIIEPUMEHTOB JIJIsl OLIEHKH CEUeHuUil
CIIMSIHUSL MICXOMAHBIX sifiep W CeveHuil oOpa30BaHus OCTATKOB HMCIIAPEHHs, & TaK-
’K€ WCCJIeJIOBAHUS XaPAKTEPUCTUK OCKOJIKOB JlejIeHusl siep. Vsyuenne BJIMSHMS

XapaKTEePUCTUK CHUCTEMbI B TOYKE KaCaHUA Ha 3BOJIIOIIUIO MOHOCHUCTEMBI.



Hayuynas HOBH3HA:

1. YcopepiencTBOBaHa (HEHOMEHOJIOTHIECKAST MOIEJb IIPOLECCa CIUSTHUSI—
Jenenusi, 4ro mo3sosuiio yuects OC crankuBaiomuxcst snep. Kpome Toro, yco-
BEPIIIEHCTBOBAHHAST MOJIEJIb TT03BOJISIET YYECTh OTKJIOHEHNE OCEH CHMMETPHUU B3a-
UMOJIEHCTBYIOIINX SIEP OT JIMHUU, COEAUHSIIOMEN UX MEHTPhI MaCC.

2. VccnemoBana auHAMUKS MPOIECCA MPUOJMKEHNST HAJIETAIOIEr0 HOHA K
APy “MUIIEeHU” , BBISBJICHBI OCHOBHbBIE UEPTHI BJIUSIHUS XAPAKTEPUCTUK CHCTEMBI
B TOUKe KACAHUS Ha, 9BOJIOIKIO MOHOCHCTEMBI.

3. UccnenoBano Biusinue OC CTAJKMBAIONUXCA A1ep, WX HAYaJbHON IIpO-
CTPAHCTBEHHOM OPUEHTAILNHU U €€ MOCJE IYIOIIEro N3MEHeH s Ha, IPOIecC Mpubu-
JKEHUS HAJIETAIONUIETO MOHA K APy “MUIlIeHN’ ¥ Ha XapaKTEPUCTUKU CUCTEMBI B
TOYKe KACAHUSI.

4. TlpoBeneno mogmenmpoBanue peaknuii ¢ ygactueM BuranyTex (1Mo u
WO0P4) u cheprueckux (16180, #¥Ca u 2®Pb) B ocrosHOM cocTostHUY /e, TOMY-
YeHHbIE OIEHKU CEYEHU KACAHUS U CIMSIHUSI UCXO[HBIX SIEp, CeYeHut 00pa3oBa-
HUsl OCTATKOB WCIIADEHUsS] ¥ XAPAKTEPUCTUK OCKOJIKOB JIeJIeHUs sifiep (MacCOBBIE
¥l MaCCOBO—9HEPreTHYECKUE PACIIPE/IENIEHNsT) XOPOIIO COMIACYIOTCsl C IKCIEPHMEH-
TAJBHBIMY JaHHBIMU.

JInaHbIi BKJIa . Bce ocroBHBIE pe3yJibTaThl JUCCEPTAUU ITOJIYyIE€HBI COUC-

KaTejgeM CaMOCTOSATEJIbHO.

TeopeTquCKaﬂ U MMPpaKTUIeCKad 3HAYINMOCTD. PaCCMOTpeHHbIﬁ Tnoa-

XOJI K AHAJIU3Y MPOLIECCa CANSHUSI—EJICHNS sIIEP MOYKET IPUMEHSATBCST 1Jis 00bsIC-
HEHUsT YK€ M3BECTHBIX JAHHBIX SKCIIEPUMEHTOB 10 CUHTE3Y TSXKEJbIX U CBEPXTH-
JKEJTbIX 9JIEMEHTOB 1 JIJIsl IIJIAHUPOBAHNUST HOBBIX 9KCIEepuMeHTOB. B pamkax MCM
MOXKHO PACCYUTATL CEUEHUST KACAHWUS ¥ CJIMSIHWS UCXOIHBIX sIEp, cedeHust obpa-
30BaHNs OCTATKOB WCIAPEHUS MpK cpequux, Ha 10-15 MaB mpessimaomux KyJio-
HOBCKUI Oapbep, U BBICOKUMX SHEPIUSIX PEAKIVA.

Mertonpl uccjemoBanus. [Ipy MOCTPOEHUN MOJENU I 3aaHUsT 3aBUCH-

MOCTY TOTEHIMAJBbHON JHEpPruu siaep OT ux JAeOPMAINUOHHBIX apPaMETPOB HC-
[OJIb30BaHa MOJENh XKUIKON KaIlid ¢ 00OJIOUEUHBIMY MOMPABKAMY, PACCUUTAH-
ubiME 110 MeTory CrpyTtunckoro. JlJist onucanust AHHAMIYECKON SBOJIIONKY Tapa-

MeTpOB (bOPMBI CHCTEMBI UCIOJIH30BAHBI CTOXACTUIECKHE METOMBI, 8 [JIsl Pacdera



TPAHCIOPTHBIX KO3(DUIMEHTOB IUHAMUYECKUX ypaBHeHui (ypasHenuit Jlanxke-
BEHA) HCIOJIb30BAHA MOJIEJb JIMHEHHOrO OTKIIMKA U JIOKAJLHOE TapMOHHYECKOe
IpUOIHKEHNE.

AnpoGarua paborsl. OCHOBHBIE Pe3yIbTATHl PabOTHl JOKJIAIBIBAIACH U

00CyKIaJIUCh Ha HAYYHBIX CEMUHApaX J1abopaTopur TeOpeTudecKoi hpU3NKY UM.
H.H. Borono6osa O6bequHEHHOr0 HHCTUTY TS SAEPHBIX MCCICIOBAHMN, Ha MeX-
nyHaponubix koHdepennuax “Current Problems in Nuclear Physics and Atomic
Energy” (Kues, Ykpanna, 2008 r., 2010 r.), “fAnepuas u paguanuonnas dbusuxa’
(Ammarer, Kaszaxcran, 2011 r.), ma “III Young Scientists Conference” (Kues,
Ykpanra, 2011 r.), Ha KoH(EPEHIUIX MOJIOABIX yUeHbIX U creruauctos OUAN
(dy6ua, 2010 r., 2011 r., 2012 1.).

Ily6aukaryu. OCHOBHBIE PE3YJIBTATHI [0 TEME AUCCEPTALMA U3JIOXKEHbI B
9 mevyaTHBIX U3MAHUSX, B TOM YHCJIE 4 WU3IAHBI B XKypHAJIaX, PEKOMEHIOBAHHbIX
BAK.

O6beM u CTPYKTypa paboThI. Jluccepralnus COCTOUT U3 BBEIEHMUsI, TPEX

ryIaB 4 3akiiodenust. Juccepranus comepkut 111 cTpanui TekcTa ¢ 35 pUCyHKa-

mu. Cnucox juTeparypsl BKIOUaeT 93 HaMMEHOBAHUS.
Copeprkanue padboThI

Bo BBeeHMM 060CHOBLIBAETCS] aKTYAJIbHOCTb UCCJICAOBAHUM, TPOBOAUMBIX
B paMKax JaHHOM paboThl, (POPMYIUPYETCsI 11eJIh, CTABSITCS 3312491 PabOThI, JAeT-
sl KpaTKuit 0030p 10 TeMe AucCepTaluu. B 4acTHOCTY, MPUBOASATCS ODIIMe MOJI0-
xkenus ucxomuoit MCM [1], onucbiBatoImeil Mpomece CAusSHUS-IEEHNsT TSKEIbIX
siIep, YIAYUIIeHUI0 KOTOPOU ITOCBSIIIEHa JUCCEPTAlus. B 3Toit Momean IIpeijio-
JKeH METOJI TOCJIeOBATENLHOTO0 PACCMOTPEHHUS TIPOLECCOB COIMMKEHUsT sIIEp, UX
CJIMSIHUS, U JieJIeHis: 00pa30BaBIieiicss MoHocUucTeMbl. [lepexo Mexay cTaausMu
IPOIIECCa CJIMSIHUSI-IEIEHUS] OCYIIECTBIISIETCS TaKUM 00pa30oM, 4TOObI OCHOBHBIE
XapPAKTEPUCTUKU CUCTEMBI (e yIVIOBOM MOMEHT M HOTEHI[UAJbHAS U BHYTPEHHSS
SHEPrHH) COXPAHSUIACH. Bee Tpy CTauu npouecca CVsHYsI-IEJIeHNs ONUChIBAIOT-
Csl IUHAMUYECKH, TIPUYIeM [Be MOCJIeHIE CTaJuu (CJUSHWE siiep U JeJeHue o6-
Pa30BaBIIEHCS MOHOCHCTEMbL) 00bEUHSIOTCS B OfHY. DTa 0ObEIUHEHHAS CTaIHsL

TPAKTYeTCs KaK SBOJIOLUS MOHOCHCTEMBI OT (hOPMBI, HMEIOIIEil HYyJIeBYIO LIEHKY,
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JI0 OCHOBHOT'O COCTOSIHHsI, & 3aTe€M Ha3aj K (HopMaM, UMEIOIUM HYJIEBYIO IIEHKY,
BIUIOTH JIO JeJjieHusi. KOHEYHO, BO3MOXHbLI U APYTHe CLEHAPUH MOBEIEHHUS MO-
HocucTeMbl. Hampumep, JesieHne MOXKET MPOM30UTH €Ile 1O MyTU K OCHOBHOMY
cocrostHuIO. JInbo, HAXOASACH B OCHOBHOM COCTOSIHWM, CUCTEMa MOXET COPOCHUTD
BCIO U3OBITOUHYIO SHEPrHI0 BO30YXKIEHNs i 00Pa30BaTh OCTATOK MCIAPEHHUS.

IlepBas ry1aBa MOCBSINEHa W3JIOKEHWIO KCIIOJIH3YEMBbIX B PabOTE MOJEIb-
HBIX MPEICTABJIEHUH O SIpe U BHYTPUSIEPHBIX IPOIECCaX. DTH CBEIEHNs He0OX0-
MBI KaK JIJIsT OMTUCAHs IPOIIeCCa, COMMKEHUS NCXOMHBIX sIIep, TaK U JJIA OIKCa-
HUsT 9BOJIIOIMK MOHOCHCTEMBI. B 1. 1.1 ommcaHa UCIOMb3yeMasi apaMeTpU3aLusL
dbopmbl sipa, ocHoBanHas Ha oBajongax Kaccunu [2]. [Tpu Mozenuposanuu mpo-
1ecca IpubJIVXKEeHNsT HAJIETAIOIIET0 MOHA K AApy “MuineHu”’ ¢GopMa KaxXIoro u3
SIIEP TAPaMETPU3YETCsl C MOMOIIBIO ONHOrO mapamerpa nedopmanuu. [Ipn onu-
CaHUH 9BOJIIOLUK MOHOCHCTEMBI e (pOpMa 3a12eTCsl TPEMSI TapaMETPaAMU.

B ucxonmoit MCM [1] zedopmarnmonsasi 3aBHCHMOCTD OTEHIMANLHOMA SHEP-
MM KaXKJIOTO U3 CTAJIKMBAIOIINXCS SIIEP 3aJaBajiaChb B MOJENM KUAKOH KaIjiu
(M2KK), ux unepipoHHbIe ¥ PPUKIIHOHHbIE TEH30Pbl PACCUUTHIBAINCH MAKPOCKO-
nudecku. B m. 1.2 npusogsTest ocHoBHble nojoxkenus M2KK, moapobro onucki-
BAETCsl MaKPOCKOIUYECKUH METO, pacuera MMOTeHINAJbHON SHEPruK sapa, HHep-
nuounoro (Meron Beprepa—Ywusepa Ge3BUXpPEBOrO TeYeHHUs! sAEPHO YKUIKOCTH)
u dpukimonnoro (“wall and window”-dopmyia) TeH30pOB.

OnHO ¥3 TNPOBEINEHHBIX HAMM YCOBEPUIEHCTBOBAHWI MOIEIN CIIMSHUS-
nenennsi kacaercs ydera OC cranxuaromuxcs saep. 1. 1.3 mocssimieH omuca-
HUIO MUKpPOCKOIMueckoro, yaurbiatorrero OC, MeToza pacyera MOTEHIHAIbHOM
sHeprun sapa (Meron 060s0uedHbIX MonpaBok CTPYTHHCKOrO), NHEPIUOHHOTO U
bPUKIMOHHOTrO T€H30POB (METOJ, JIMHEHHOIO OTKIINKA, JIOKAJILHOE TapMOHUYECKOe
npubIIKEeHYe).

IIpu onucanu 3BosIONMA MOHOCHCTeMBI B HacTosimer MCM, kak u B ucxom-
HOM, MOTEHINAIbHAS SHEPTHUSA SJIPA, Er0 UHEPIUOHHBIA U (DPUKIMOHHBIA TEH30PbI
PACCUUTHIBAIOTCST MUKPOCKOITIMIECK.

B n. 1.4 npusenensl GhopMyIibl, TO3BOJISIONINE PACCUNTATH TBEPIOTEIbHbIH
MOMEHT WHEDIUY Spa, HeOOXOMMMBII [IJisT 33aHsi €r0 BPaIlaTesIbHON SHEPIUH.

HYHKT 1.5 TIOCBAIIECH U3JIO2KEHUIO MeTOJa pacCHdeTa IINPUH UCIIapeHUA JIETKUX da-



CTHI[ U TaMMa—KBaHTOB, KOTOPBINA HY>KEH IJis yueTa BO3MOMKHOCTH JeBO30Y K Ie-
HYISI MOHOCHCTEMbI, 00Pa30BaBIIECs TIOCIIE KACAHNS NCXOAHBIX A1ep. BeposiTHOCTD
WCTIAPEHUS TON WJIM MHOIM YaCTUIII PACCUMTHIBAETCS HA, KaXKJIOM BPEMEHHOM IIa-
re OIVMCAHUS JAUHAMUYECKOM 9BOJIIOIME s1pa, a jajee meromoMm “hit and miss”

OonpenesigeTCsd BblIETeJIa YaCTUIla WX HET.

Puc. 1: Bug cucrems! Ha nepBoit cTaguu pacde-
Ta. PopMa CHCTEMBI ONUCHIBAETCS CIEAYIONIIMHI

apaMeTpaMu: mapamerpamu JedopManuu -

pa ““mumenn” o ¥ A1pa ‘cHapasa’ Op; yIIAMH
0y u 05, OIMICEIBAIOIINME OTKJIOHEHHE Ocelf CHM-
METpHHU sifiep OT JIMHUH, COSIUHSIOMEH X LEeH-
TPBI MacCC; BEJIMYMHON T, 3a0a10M1eil PACCTOSTHUE

MeXKIy IEHTPaMH MacC auep. Bemwuuna d xa-

PaKTepu3yeT PACCTOSHUE MEXKIY OuKaNIIuMu

TouKaMu IoBepxHocTe# siaep. Ocu cuMMeTpuu
A7ep U JIMHUS, COeIUHSIONAs UX [EHTPhl Macc,

nexar B iockoetu X0Z.

Bropas riaBa nocsslleHa MOJEIMPOBAHUIO ITpolecca CONMXKEHU:A siep,
pacdeTy BEPOATHOCTH KAaCAHUS HCXOJHBIX fAfiep U XapaKTEePUCTUK CHCTEMBI, CO-
crosueit U3 AByXx KocHyBuimxca azaep. OcHOBHas 3ajada, pelraeMasi BO BTOPOH
riaBe, 3akjiodaerca B ycosepiiercrBoBanuun MCM, MO3BOJIAIOIIEM y4YUTHIBATDH
OC u opreHTALUIO CTAJIKUBAIOLIUXCA A1ep. Ilox y4eToM opueHTalun NOHIMAETCA
IIepexoJ| OT INPEJINOJIOKEHNsT O TOM, 4TO OCH CHMMETDUHM sliep JIeXKaT Ha OJHOM
IPSAMO#, KaK 3TO OBLIO B MCXOZHOM MOMENH, K IIPEAIIOIOXKEHUIO, YTO OHHU JIeJKAT
B OJIHO# mtocKocTH (M. 1. 2.1).

ITynkT 2.2 mocBAlLIeH ONpeeseHnIo KOMIEKTUBHBIX KOOPIUHAT CUCTEMBI, CO-
crosiimeit w3 ABYX npubmimKalomuxcs APyr K apyry sigep (puc. 1), dopmymnu-
POBKE CTOXaCTHYECKUX YPABHEHUH, HEOOXOANMBIX [T ONUCAHUSA IBOJIIOLUH ITUX
KOJIIEKTHBHBIX KOOPJMHAT, ¥ ONUCAHNIO KOIDDUIUEHTOB (KOHCEPBATHBHAS CUIIa,

VHEPIMOHHBIH U (DPUKIMOHHBIA T€H30DHI), BXOASAIMUX B 9TH YDABHEHHUSI.



B kauecTBe CTOXaCTUYECKUX ypPaBHEHWH HCIIOJB3YIOTCs ypaBHeHus JIamxKe-

sena (VJI) [3, 4]:

qﬂ = Nﬂl/plla
. 1 Oy
B = —5Pvbn—p— + K — VputhomPy + 9puu, (1)
2 dqp
B,n,v=1.N.

3zech 1o MOBTOPSAIOMUMCH MHAEKCAM V | 1) IOAPa3yMeBaeTcs CyMMUPOBAHUE, g
— IapaMeTphl, ONUCHIBAIONE (OPMY CHCTEMBI, Vg, — (DPUKIMOHHBIA TEH30D,
ONUCBHIBAIONUA JUCCUNAINIO SHEPIUN B CHCTEME, (i3, — TE€H30D, OOPATHBIA TeH-
30py MHEpUuH mg,, N — uucio cremnenefi csobomsl cucremsl. KoncepsarupHas
cuna Kg = —0V™/dqs onpenensercs kax uacTHasd MPOM3BOIHAS TOTEHIHAJL-
HO SHEPTHUY CHCTEMBI II0 IapaMeTpy (hOPMEL.

Cryuainaa cuna ¥g,§, onuceBaer diykryanun B cucreMe. CiyJaiiHas Be-

JINYUHA fy O6JI&,II&€T CJIeJYIOIIMMU CTaTUCTUNYECKUMU CBOUCTBaMU:

<& > =0,
< fﬁ(tl)f,,(tg) > = 25ﬁu5(t1 - tg). (2)

Amnnuryna ciayuaiio#t cuisl ¥, cBazaHa ¢ quddy3uonHbIM TeHzopom: Dg, =
¥y, KOTOPBIi1, B CBOIO OYepe/b, yA0BJIETBOPseT ypaBHeHuo Ditamreiina Dy, =
Ty, tme T' — Temuepatypa, onpeesgeMas u3 Mofenu (pepmu-raza: I = VaEys,
0 — HapaMeTp IJIOTHOCTY YPOBHEH, F4js — BHYTPEHHSISI SHEPIUs CHCTEMBI.
[NorennunaabHast YHEPrUsl CUCTEMBI, HEOOXOAUMAsT [IJIsT OLPEEJIeHNsT KOHCEP-
BATWBHOW CHJIBI, BXOZsIEH B ¥YJI, COCTOUT U3 SHEPTuit siIEPHOTO U KYJIOHOBCKO-
ro B3aUMOJEHCTBUM, NEHCTBYIOMNX MEXKJY SAPaMU, U3 SHEPrUd BPAIATEIbHOTO
JIBU>KEHVs] CHCTEMbI, & TaKXKe U3 Je(OPMAIMOHHBIX SHEPIUil KaXKIOro U3 sIIEp.
[Ipu omucanuy MUCCUIIALUY SHEPTUY B CHCTEME HEOOXOIMMO YUUTHIBATH KaK [IHC-
CUTIAIMIO, OOYCJIOBJIEHHYIO B3aUMOJEHCTBIEM CTAIKUBAIONMXCS s11ep (OHa OIpe-
JIeJISIeTCsl B PAMKaX MOJEJM MOBEPXHOCTHOTO TPEHWsI) TaK ¥ JUCCHIALUIO, 00y-
CJIOBJIGHHYIO B3aMMOJEHCTBUEM OJHOYACTHYHBIX U KOJIJIEKTUBHBIX CTEIIEHEH CBO-
60/IbI KaXKIOTO0 U3 SED B OTAEIBLHOCTH (CM. IEPBYIO IvIaBy ). VIHEPIUOHHELH TeH30D

ABJIAETCA AWArOHAJIbHBIM, €r'0 7"7-KOMIIOHEHTa IIPEACTABJIAET coboit IIPUBEIECHHYIO



MAaccy, & OCTaJIbHbIE KOMITOHEHThI COOTBETCTBYIOT MHEPIMU KaXKIOro U3 sAep IO
OTHOIIEHUIO K UX IeOPMALUY U BPAILEHHUIO.

B n. 2.3 paccuuTbiBaeTCsl MPOUECC COMMKEHUA SJIep U CPABHUBAIOTCH pe-
3YJIbTATHI, IIOJIyYE€HHbIE C KCIIOJNbL30BAHUEM MUKPO- U MaKPOCKOIHMYECKUX SAIep-
HBIX HeOPMAalMOHHBIX SHEPTUH, TeH30POB UHEPLUY U (PPUKINY. BBIsICHEHBI IBa
ocHOBHBIX (akTopa BiusHUsA OC CTaJKUBAOIIUXCH AIep Ha [POIECC pacyera: u3-
MeHeHue (OPMBI, COOTBETCTBYIOMIEN OCHOBHOMY COCTOSIHUIO KasKIOrO U3 siliep, I
M3MEHEHHUE YKeCTKOCTH uX JedopMalmonsbix suepruit (puc. 2). O6a dakropa Biu-
SII0T Ha BBICOTY KYJIOHOBCKOTO 6apbepa peakLuy U Ha 3HAYEHHUE NOTEHIMAIbHOI
9HEPTUY CUCTEMBI B TOUKE KaCAHUSI.

B . 2.4 paccMoTpen BOIPOC O BIMSHUY OPUEHTALNY CTAJIKUBAIOIINXCA A1ep
Ha BBICOTY KYJIOHOBCKOTO 0apbepa peakIiM, Ha BepOATHOCTb JOCTHKEHUS HMH
TOYKH KACAHUS U HA XaPAKTEPUCTUKU CUCTEMbI B TOUKe KacaHus. BrIsCHEHO, 4TO
MUHHMAJbHbIE 3HAYEHNST BBICOTHI KYJIOHOBCKOTO Oaphepa, ¥ MOTEHIMAIbHON dHEp-
CUM CUCTEMBI B TOUKE KACAHUS COOTBETCTBYIOT OPUEHTAINH SIJEp, IIPU KOTOPOit UX
OCH CHUMMETPWHU COBIAIAIOT. MeTos yueTra TYHHEIUPOBAHUS e Yepe3 KYJIOHOB-
ckuit 6appep obcyxmaercs B 1. 2.5. B 1. 2.6 mogBomATCa UTOTH BTOPO# IJIaBbI.

B Tperbeil riiaBe aHaIM3UPYETCs SBOJIONKS MOHOCHCTEMBI, 00pa30BaB-

1Ieiicst rocyie KaCaHus MCXOHBIX siiep. 3a/1aui, KOTOPhIe PELIaloTCs B 9TOH IaBe,
IepeYucyIessl B 1. 3.1.

[TyHKT 3.2 TIOCBSAIIEH M3JIOKEHHUIO MOJEJH, UCIIOJIb3yEMOit JJis OIIUCAHUSA IBO-
goru MoHocucTeMbl, Dopma MoHOCHCTEMBI, 00pA30BABIIEHiCs TOCTE KaCAHUA
JByX COJIU3MBINUXCSI HA JOCTATOYHOE PACCTOSTHUE SIJIED, OIPEesIAeTcs TpeMs Ia-
pamerpamu (Quy, @, @), COOTBETCTBYIOIIUMY CJIEAYIOIIUM KOJJIEKTUBHBIM CTeIe-
HSIM CBODOJBI: JIJIMHE MOHOCHUCTEMBI, BEJINUMHE IIEHKH U MAcCCOBOIl aCUMMETPHU.
[TapameTpbl, UCHONb3yeMble JJi ONuCaHus (HOPMBI MOHOCHCTEMBI, OTJIMYAIOTCS
OT TeX, YTO UCIOJb30BAJIKCE JJIsI ONUCAHUSI CHCTEMBI, COCTOSILIEH U3 ABYX fIep.
CoOTBeTCTBEHHO, HEOOXOUM TIEPEXO0], OT OJHOINO HabOpa MapaMeTPOB K IPYTrOMY.
Havanbuas dopMa MOHOCHCTEMEI, ee YIJIOBOY MOMEHT, IIOTEHIAJbHAA U BHYT-
PEeHHsIsI SHePIuK OIpenesiroTcest MeronoM “hit and miss” u3 pacnpenenenuit, mosry-
YeHHBIX Ha I1epBoi cramuu pacdera (puc. 3) (cM. mm. 3.2.1). Bug YJI, onucsiBaro-

IIUX 9BOJIIOLXIO KOJIJIEKTHBHBIX KOODAUHAT CUCTEMBI U COIPAKEHHBIX UMITYJIbCOB,



B 1 Puc. 2: 3aBuCHMOCTb NOTEHIMAJb-

O N D O
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/M - Mo 100 208

o) . P HOIf 9Hepruwm suep Mo, Pb
2:_ c — u 0 or mebopmammm ¢ yderom
EE% ﬁ : N - . s = ; (EXRM + Egpen) (mrpuxoBas Kpusas)
2 5 8f S // ; u 6e3 yuera (E}RM) (crtommas xpu-
"f_uu -12 - ~_~- W85y Basi) 06OJIOYEUHBIX IONPABOK. YdeT
Z “E . } - OC MOXKeT IPUBOAUTHL K U3MEHEHHUIO
o K c T GOpMEL s11ep B OCHOBHOM COCTOSIHUY

(1°°Mo) u K W3MeHEHHMIO YKECTKOCTH

norernuaia (2Pb u #0).

obcyxmaercs B mir. 3.2.2. IHTerpupoBanue 3TUX YPaBHEHWH I03BOJISET PaCCUU-
TaTh CEYEHUST CIMSAHUS UCXOMHBIX s7iep, CeUeHUsi 00pa30BaHMs OCTATKOB HUCIape-
HUA, PACIpeeJIeH st OCKOJIKOB UCTUHHOTO JesieHus (KBa3ueseHus) 10 MaccaM I
SHEPrusM, JaHHble O MHOXKECTBEHHOCTHU WUCIIYIIEHHBIX JIETKUX YaCTUIl ¥ raMMa-
KBAHTOB (METO TOJIyIeHNsI BCEX ITUX BEJIMYMH U PACIPEIe/IeHui 00Cy K 1aeTcsl B
o 3.2.2).

[Tyskr 3.3 mocBsileH MOIENVPOBAHUIO SBOJIIOLIYE MOHOCHCTEM, TOJIY YEHHBIX
B PeaKIusX C YyYaCTHEM BBITSHYTHIX B OCHOBHOM cocrosiauu auep 1Mo u 1OPd
(IOOMO + IOOMO - QOOPO, IOOMO + 110Pd N QIORa, 110Pd + 110Pd — QZOU)'
[Ipencrasiens! nBa BapuaHTa pacyeTa. [IepBblil HCIOAB3YET B KAYECTBE BXOJHBIX
JAHHbIE, TIOJIy4YeHHble B IIPEAINOJOXKEHUH O TOM, IYTO OCU CUMMETPUU CTaJIKHUBAIO-
LIMXCST sIZIep JIEXKAT Ha, OJHOU npsiMoit (mir. 3.3.2), BTOPO# — O TOM, UTO OHM JIEXKAT
B ozHoO#t mtockocTu (mi. 3.3.3). CpaBHeHNE IOy IEHHBIX BEJWYMH cedeHuil obpa-
30BaHUA OCTATKOB HCIIAPEHUS T¢ MEXIY CODOM, C TEOPETHYECKUMHU OIE€HKAMH,

NOJIYyIY€HHBbIMU B MOJEJIM KOHKYPEHIIUN KaHaJOB IIOJIHOI'O CJIUAHUA WU KBa3uEJse-



Puc. 3: XapakTepUCTHKH CHCTe-
MBI B TOYKE KACAHUS B DEAKIWH

100Mo 4 10Mo — 0Py (Egy, =

215 MaB): nanmenn ¢ u 6 — 3aBUCH-

MOCTH BE€POATHOCTH KacCaHHUd U IIap-

OUaJbHOIO Ce4YeHudA KaCaHHd OT yrI-

JIOBOFO MOMEHTa CHCTEMBI; NAHEeJb 6
— pacmpejeneHne COOBITHH KaCaHUs

[0 INOTEHUUAJbHOI 3JHEPruy CUCTe-

MBI U €€ YyIJIOBOMY MOMEHTY B TOY-

Ke KaCaHud; IIaHeJb 2 — pacIpene-

JieHue COOBITUI KACaHUsI 10 BHYTPEH-

120 . L] L] 1] L)
90 E )

- - Hell S9HEPruu U ee YIJIOBOMY MOMEHTY.
0 5 10 15 20 25 P y Y ¥

E, MaB

HUsI B CAMMETPUYHBIX SIIEPHBIX PEAKIUX [5], i C 9KCIIEPUMEHTAIBHBIME JAHHBIMU
[6] (puc. 4a) nosBossier cuesaTh ciepyromue BoBOALL 1. Vcmonbayemas MOIeb
TI03BOJIET ONUCHIBATH PEAKIUY IPU CpeqHuX, Ha 10-15 MaB npesblmannmx KyJo-
HOBCKHE 6aphephl B JAHHBIX PEAKIWX, U BEICOKIX SHEPTUAX; 2. Y4eT OpUEHTAINN
CTaJIKMBAIOIIUXCS s1€D Ha MOPSANOK YIIydIIaeT COrache PacCUnTaHHbIX SHAYEHHH
Oer C 9KCIIEPUMEHTAJIbHBIMY JAHHBIMHA TP BBICOKMX SHEPTUAX PEAKITHil.

IlyekT 3.4 TOCBSAIIEH MOAEGNMPOBAHMIO pPEAKIMHA ¢ ydacTheM Ma-
ruvecknx  (80) w  geaxam  marmdeckmx (190, #Cau 2%Pb)  sgep
(16180 + 208pp — 224226Th y 8Ca+ 2%Pb — 6No). DkcnepumenranbHble
JAHHBIE TIO 3TUM PEAKIUsIM IPEJACTAaBIeHbl B paborax [7, 8, 9]. Hamu noxazaHo,
9TO B ClIydae Peaklyil ¢ ydacTueM CepryYecKUX B OCHOBHOM COCTOSIHUU SIZIED,
yaer OC CTaIKUBAIONUXCS AI€P, CYIIECTBEHHO yJIydIIaeT COTJIACHe TeopeThye-
CKWX OIIEHOK Ce49eHM#l 06pa30BaHusl OCTATKOB UCIIAPEHUs C SKCIIEPUMEHTAIbHbIMH
JaHHLIMK. BBeneHue ke IByX IONOJHUTEIbHBIX CTETEeHell CBOBOJBI, yINTHIBAIO-

UX OPHUEHTAUWIO sIep B MNPOCTPaHCTBE, HUKAK HE CKa3aJIOCh Ha pe3yJibTaTax

10



pacuera (puc. 46). CpaBHEHIE TEOPETUUECKUX PACIETOB C IKCIEPUMEHTAIbHBIMM
JQHHBIME IIOKa3bIBAET, YTO pa3pabOTaHHas MOMAENb IPUMEHHMS, IJis ONUCAHWUS
PeaKIuii Ipy CPEHNX U BBICOKHX dHeprusix (puc. 46 u puc. 5). Taxoit ke BBIBOA
ObLI CHeJIaH ¥ B CJIydae Peakuui ¢ ydacTueM AeOPMUPOBAHHBIX B OCHOBHOM
cocrosiuuy simep. B 1. 3.5 MOaBOAATCS UTOTH TJIABHL.

B Bakarovyennu chopMyIupOBaHbl PE3YIbTATHI, BHIABUTAEMbBIE Ha, 3aIUTY,
nomyepkuBaeTcst BaxkHas posib OC u opueHTaluy siiep IJis aJeKBaTHOIO MOJe-
JIIPOBaHHUSI [TPOLIECCA TIPUOINIKEHNUST HAJIETAIOIEr0 UOHA K SIAPY “MUIIEHH” .

OcHoBHBIE IIOJIO2KEeHNd, BBIHOCUMbIE HAa 3aIOUTYy:

1. [Tpemnoxken meTon yuera 060J0UeUHOM CTPYKTYPEI ¥ OPUEHTAINY CTAIKU-
BAIOIIUXCS SIIEP B PAMKaX MHOTOMEPHOH cTOXacTHUecKoi momesu. Moesb onuchl-
BAET MPOIIECC CJANAHUSI-NENEHNs B JBE CTAIUN: TPUOIMKEHNE HAJETAIOIIEr0 HOHA
K siipy “muineHu” ¥ MOCJEIYIOMIasi 9BOJIONMS MOHOCHCTEMbI, 0Opa30BaBIIEHCs
I0CJIe KACAHUsT UCXOMHBIX sifiep. Pe3ynbTarhl, MOJyYeHHbIE Ha IEPBOY CTAIUH, UC-
[OJIb3YIOTCST KaK BXOAHbBIE JAHHBIE JJIsI PACIETa SBOIONUYA MOHOCUCTEMBI.

2. [Ipoanan3upoBano, Kak 000JI0U€UHAs CTPYKTYPa CTAJIKUBAIOIIUXCS SAEP
BJIMSIET HA XAPAKTEPUCTUKI CUCTEMbI B MOMEHT KacCaHus. PacCMOTpEHbI peakiun
¢ yuacTueM cdepruyeckux u 1eOpMUPOBAHHBIX AMEP U BbISBJIEHBI 0COOEHHOCTU
BJIMSIHAS 000JIOUEUHOM CTPYKTYPBI SIIEP PasHoil pOpMbI Ha IIpOLece uxX cOJmKe-
HUS.

3. UccnenoBano BAUAHNE HAYAJIbHOM OPUEHTAIMN BBITAHYTHIX siep HA IPO-
necc ux comuxenusi. OObsICHEHO BIMSHIE HAYAJBHON OPMEHTAIIUM sIIep Ha Xa-
PAKTEPUCTUKY CUCTEMBI B TOUKE KACAHUSI.

4. UccrnenoBaHo, KaK XapaKTEPUCTUKU CUCTEMBI B TOYKE KACAHUS BIUSIOT
HA, 9BOJIIOIUIO MOHOCHCTEMBI. Pe3yibTaThl MOAEINPOBAHUS IIPOLECCa CIIMSTHUS-
nenenus, nojyuyenusie ¢ yuerom OC HA MPOTS>KEHUM BCErO PACYUETa, C yIeTOM
u 6e3 ydueTa BO3MOXHOCTY OTKJIOHEHUSI OCeil CHUMMETPUN CTAJIKUBAIOIIUXCS SAED
OT JIMHWH, COEIUHSIIONIEH UX IIEHTPhI MaCC, CPABHUBAIOTCS MEXKIY CODOM U C IKC-
[epUMEHTaIbHBIMY JaHHbIMY. [loKazaHo, 4To Gosee MOCIEI0BATE/ILHOE OIICAHTEe
MPOIIECCa CTOJKHOBEHUS B Psie CIydaeB 3aMETHO YJIYUIIaeT COIJIacHe TeOpeTHye-

CKHX DPEe3YyJIbTaTOB C 3KCIIEPUMEHTaJbHBIMUA JaHHBIMU.
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Puc. 4: 3aBHCHMOCTb TOJHBIX CeUeHHI OOpAa30BAaHHS OCTATKOB HCIIAPEHHS B Deak-
MUSX IOOMO + IOOMO - 200];:.07 IOOMO + 110Pd — ZIORa7 110Pd + 110Pd - 220U ((1) u
160 + 28Pph — 224Th (6) or suepruu peaxuun (Ec ). Touku: o — Ha mepBoii cTajuu pac-
deTa sApa OPUEHTUPOBAHHBL “HOC K HOCY”; ® — CJIydaifHasl OPMEHTALNS; CTPEJKH — Paccud-
TaHHBIE HAMU Gapbephl Peakluii; 3Be3N09KH — SKCIIEePUMEHTAIbHbIE JAHHbIE; TOUEUHbIe JIMHIT
— pe3yJIbTaThl pacdeTa B MOZAEIH KOHKYDEHIUH KAHAJIOB HOJIHOIO CIUSHNS U KBA3UIENCHUS B
CHMMETPHYHBIX SIIEPHBIX PeaKUusx; nepedepkHyTsie kBaapatsl ([7]), kpyru ([8]) u Tpeyross-
unku ([9]) — sxcnepuMeHTAIbHEIE JAHHELE.

Puc. 5: PaccunTaHHBIE HAMU 3aBHCHMO-

10°F ' ' N e 3 CTH TIOJIHBIX CEYCHUH KACAHHS Tiouch (Fe.m.)
E L — ]
= ol 7 ] (oTKpHITBIE 3Be3MOYKM) U OGPA30BAHUL
o
o F ﬁ/ 1 OCTATKOB HCHapeHusi Og(Fem.) (8) oT
F107F ® E
5 SHEPrHY HAJNETAIOMIEr0 HOHA B C.IL.M. B pe-
o L ]
510°F OF%o e ] akmun “8Ca+ 28Pb —6 No. Dkcnepn-
2] 1 ././ —
7o 160 750 500 = MEHTaJIbHBIE JaHHbIE Oer(Ee ) (0) B3ATHI
E.m MaB u3 [10]. Crpenka MOKA3BIBAET MOJIOXKEHHE

KYJIOHOBCKOTO Gapbepa.

12



[Iy6smkanyum aBTOpa MO TeMe JUCCepPTAINN

B peuensupyembix usgaHuax, pekomengyembix BAK:

1. B. JI. Jlutuesckuii, I'. Y. Kocenko, ®@. A. Usaniok, B. B. [Tamkesu4, Yuer
060J104e4HOI CTPYKTYPHBI CTATKABAIOLIUXCS ANEP B IPOLECCe CIAUAHUSA-TeNeHnst |/
Anepuast Ousuka, -T. 74, (2011) -C. 1029-1037.

2. B. JI. Jluruesckuit, I'. 1. Kocernko, @. A. lBantok, B. B. ITaukeBuy, Yuer
obostoueunoit crpykTypsl simep 100Mo u 110Pd B peaknusx cunresa sigep 200Po,
210Ra u 220U // fAnepuas ®usnka, -T. 75, (2012) -C. 39-46.

3. V. L. Litnevsky, G. I. Kocenko, F. A. Ivanuk, V. V. Pashkevich, Influence
of the shell structure of colliding nuclei in fusion-fission reactions // Physical
Review C, -V. 85, (2012) 034602, 9 pages.

4. B. JI. Jlutuesckui, I. Y. Kocenko, @. A. Wpautok, B. B. [lamkesud, Yuer
ODMEHTAIUN CTAJKMBAIOIUXCA HOHOB P ONUCAHUM CHHTE3a TSAXKENbIX snep //
Aneprast Ousuka, -T. 75, (2012) (npunsATO K mEYaTH).

B npyrux n3maHmgax:

5. V. L. Litnevsky, F. A. Ivanyuk, G. I. Kosenko, V. V. Pashkevich, The
fusion of heavy ions within the two step reaction model // Nuclear physics and
atomic energy, -V. 11, (2010) -P. 341-345.

6. G. I. Kosenko, F. A. Ivanyuk, V. V. Pashkevich, D. V. Dinner and
V. L. Litnevsky, The two step model for fusion-fission reactions // Proceeding of
the 2-nd Int. Conf. “Current Problems in Nuclear Physics and Atomic Energy”,
Kyiv, June 9-15, 2008, Publishing Department of KINR, (2008) -P. 150-154.

7. B. JI. Jlutuesckuit, I . Kocenko, ®@. A. Msamiok, B. B. Ilamxke-
BUY, YUET UHIWBUIYAJbHBIX OCOOEHHOCTEN CTAJKUBAIOIUXCS siZIED B Ipolecce
causHusi-fenenus // “HervipHaguaras HayqHas KOH(MEPEHIHsT MONOLbIX yUeHbIX
u cnenmasnucros” OUAN, Iy6ua, 1-6 despasns, (2010) -C. 40-43.

8. V. L. Litnevsky, F. A. Ivanyuk, G. I. Kosenko, V. V. Pashkevich, The
fusion of heavy ions within the two step reaction model // Proceeding of the 3-rd
Int. Conf. “Current Problems in Nuclear Physics and Atomic Energy”, Kyiv, June
7-12, 2010, Publishing Department of KINR, (2010) -P. 167-171.

9. B. JI. Jlutuesckuit, I. 1. Kocernko, @. A. lsautok, B. B. Ilamkesnd, Yuer

060JI09€9HOi CTPYKTYPHI CTAJIKMBAIOLINXCS SIep B IIPOIECCe CIUsTHAsI-eIeHust |/

13



“8-s1 MexxryHapoaHast KoHDeperius Anepras u Paguannonnas ¢pusuka” NAD
HAID PK, Anmarsr, Kazaxcran, 20-23 centsiops, (2011) -C. 271-275.

Cnucok jurepaTypbl

[1] I. Y. Kocenxo, @.A. Usaniok, B.B. [Mamkesuy, MuOroMepHsIii natxKese-

HOBCKU TOAXOJ K OMMCAHUIO peakiuu ciusuus-nenenus 50 +208 Pb //
Ad 65, (2002) 1629-1636.

[2] V. V. Pashkevich, On theasymmetric deformation of fissioning nuclei //
Nucl. Phys. A 169, (1971) 275-293.

[3] J. Marten and P. Frobrich, Langevin description of heavy-ion collisions
within the surface friction model // Nucl. Phys. A 545, (1992) 854-870.

[4] Y. Abe, C. Gregoire, H. J. Delagrange, Langevin approach to nuclear
dissipative dynamics // J. Phys. (Paris), Colloq. 47, (1986) 329-338.

[5] N. V. Antonenko et al., Compound nucleus formation in reactions between
massive nuclei: Fusion barrier // Phys. Rev. C 51, (1995) 2635-2646.

[6] W. Morawek et al., Breakdown of the compaund-nucleus model in the fuson-
evaporation process for 110Pd +119Pd // Z. Phys. A 341, (1991) 75-78.

[7] E. Vulgaris, L. Grodzins, S. G. Steadman, and R. Ledoux, Fusion, transfer,
and elastic scattering at sub-barrier energies for % 0 ions on 2%°Pb and
15N and 160 ions on 2®Bi // Phys. Rev. C 33, (1986) 2017-2027.

[8] K. Hartel, Ph.D. thesis, Technical University, Munich, (1985).

[9] K.-T. Brinkmann et al., Residue excitation functions from complete fusion
of 160 with 7Au and 2%Pb // Phys. Rev. C 50, (1994) 309-316.

[10] Yu. Ts. Oganessian, V.K. Utyonkov, Yu. V. Lobanov, et al., Measurments
of cross sections for the fusion-evaporation reactions 204:206:207.208pp, 148 Cg
and 2"Pb +34 S: Decay properties of the even-even nuclides 233Cf and 25°No

// Phys. Rev. C 64, (2001) 054606.

IMonyueno 11 anpens 2012 .,



OTneyaTaHo METOIOM OpAMOro penpoayurupoBaHus
C OpuruHajia, MPpeaOoCTaBjIeHHOT0 aBTOPOM.

TMoanucano B nevats 12.04.2012.
®opmar 60 x 90/16. Bymara odcerHast. [Teuars odcernas.
Yen. neu. 1. 1,06, Ya.-u3n. . 0,99. Tupax 100 ax3. 3axa3 Ne 57620.

Hznarensckuii otaen OObeIMHEHHOTO HHCTHTYTa SAEPHBIX MCCIEA0BaHUH
141980, r. IyGua, Mockosckas 061., yu. XKonno-Kiopw, 6.
E-mail: publish@jinr.ru
www jinr.ru/publish/




 
 
    
   HistoryItem_V1
   PageSizes
        
     Action: Make all pages the same size
     Scale: Scale width and height equally
     Rotate: Clockwise if needed
     Size: 5.709 x 8.465 inches / 145.0 x 215.0 mm
      

        
     AllSame
     1
            
       D:20230301152925
       609.4488
       Preprint_145x215
       Blank
       411.0236
          

     Tall
     1
     0
     1
     1161
     321
    
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     None
     Uniform
            
                
         3
         AllDoc
         23
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     16
     17
     16
     17
      

   1
  

 HistoryList_V1
 qi2base



