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06rn;rui: xapaKTepHCTIIKa )].IfCCepTau;HH 

AKTYaJibHOCTb TeMbl. Ilpe.n;MeTOM )];HCCepTal.l,lm HBJIHeTCH ormcaHHe peaKIJ,HH C 

TH)KeJibIMH H0Haim, npe.n;cTaBJIHIOIIl,HX HHTepec )];JIH COBpeMeHHOH 3KC1IepH~!eHTaJib

HOli H TeopeTH'-IeCK0H H,n:epHOH q>H3HKlI: CHHTe3a CBepxTH)KeJibIX 3JieirnHT0B, II0JIY

qeHHH HefiTpOHO)];eq>HIJ,HTHbIX H30T0!I0B B o6JiaCTH aKTIUIH)];0B, peaKIJ,HH He!I0JIHoro 

CJIHHHHH, a TaK)Ke peaKIJ,HH KBa3H)];eJieHHH, C0!Ip0B0)K,Ll;aIOIIl,HXCH 3MHCCHefi npe.n;pa3-

pbIBHbIX HefiTpOHOB. ,Il,JIH aHaJIH3a 3THX 1:pou,eccoB Mb! npe.n;naraeM no.n;xo.n;, 0CH0-

BaHHbIH Ha CTaTHCTHqecKHX MeTo.n;ax, B paMKax M0)];eJIH ,Ll;BOHHOH H,n:epnofi CHCTe

MbI (,IJ,5IC). Ba)KHbIM HBJIHeTCH HCCJie,n:oBaHHe !IpHMeHHM0CTH pa3JIHqHbIX cnoco6oB 

0IIHCaHHH IIJI0TH0CTH ypoBHefi (na 0CH0Be M0)];eJIH cpepirn-ra3a H M0)];eJIH C K0JIJieK

THBHbIM ycHJieHHeM IIJI0TH0CTH ypoBHefi) tt yqeTa o6oJioqeqHbIX ::icpcpeKTOB, a TaK)Ke 

H3yqeHHe 3aBHCHM0CTH pe3yJibTaT0B OT BapHaIJ,HH napaMeTp0B M0)];eJIH H H,n:epHbIX 

xapaKTepHCTHK (::ineprHfi CBH;m, 6apbepoB .n;eJieHHH, o6oJioqeqHbIX II0!IpaB0K tt T . .n;.). 

CHHTe3 CBepXTH)KeJibIX H,n:ep B HaCT0HIIl,ee BpeMH HBJIHeTCH 0)];HHM H3 rJiaBHbIX 

nanpaBJieHHH HCCJie)];OBaHHH B q>H3HKe TH)KeJibIX H0H0B. Oco6bIH HHTepec npe.n;cTaB

JIHIOT H.n;pa B6JIH3ll T.H. 
11
0CTp0Ba CTa6HJibHOCTH B K0T0p0M o6oJioqeqnaH CTPYKTypa 

0Ka3bIBaeT cyru:ecTBeHH0e CTa6HJIH3HpyIOIIl,He BJIHHHHe Ha HX BpeMeHa )Kll3HH. Ceqe

HHH o6pa30BaHHH H cpyHKI.1,HH B036y)K)];eHHH HcnapHTeJibHbIX 0CTaTK0B, paccqHTaH

Hbre B paMKaX 0IIHCaHH0ro HaMH no.n;xo.n;a xoporno corJiacyeTCH C 3KCnepHMeHTaJib

HbIMH .n;aHHbIMH, qTo II03B0JIHeT npe,n:JI0)KllTb 0IITHMaJibHbie peaKIJ,HH X0JI0)];H0ro, 

ropHqero H HenoJIH0ro CJIHHHHH, Be)];y!Il,He K o6pa30BaHHIO eru:e HeH3BeCTHbIX CBepx

TH)KeJibIX 3JieMeHT0B. CpaBHHBaH pe3yJibTaTbI, noJiyqeHHbre Ha 0CH0Be pa3JIHqHbIX 

TeopeTHqecKHX MO)];eJieil:, npe,n:CKa3bIBaIOIIl,HX H,n:epHbre CBOHCTBa, Mb! M0)KeM 0TBe

THTb na Bonpoc 06 HX npHMeHHM0CTH H TQqHQCTH npe,n:CKa3aHHH l!MH MarHqecKHX 

qttceJI B .n;annofi o6JiacTH. 

9KcnepHMeHTaJibHbIH HHTepec npe.n;cTaBJIHIOT TaK)Ke peaKU,HH CJIHHHHH c TH)Ke

JibIMH H0HaMH, B K0T0pbIX B KaqeCTBe C0CTaBHbIX H,n:ep o6pa3yIOTCH HefiTpono.n;eq>H-

11,HTHbie H30T0!Ibl. IlocKOJibKY 3HeprHH 0TpbIBa HefiTpOHa B HHX )];0CTaToqno BbIC0Ka, 

B npou,ecce HX .n;eB036y)K)];eHHH B03MQ)KH0 HcnycKaHHe ne TOJibK0 HeCK0JibKlIX nefi

Tp0H0B, HO n 3apH)KeHHbIX qacTnu,, qTo Be,n:eT K yBeJIHqefilIIO qncJia na6mo,n;aeMbIX 

HcnapHTeJibHbIX KaHaJI0B H o6pa30BaHnIO HC!IapHTeJibHbIX 0CTaTK0B C pa3HbIMH 3Ha

qenHHMH z. Ilpe,n:JIO)KeHHbIH naMn no.n;xo.n; II03B0JIHeT onncaTb K0HKypenu,nIO 3THX 

KaHaJI0B C xopornefi TQqfIQCTb!O. Ha 0CH0Be aHaJIH3a 3KCnepHMeHTaJibHbIX .n;aHHbIX 

M0)KHQ n3yqHTb BJIHHHHe 060Jioqeqf!bIX 3<p<peKTOB B 3TlIX peaKIJ,HHX, oco6eHHO B 
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o6JiaCTII II30TOI10B B6JIII31I MarlI'IeCKoro 'IIICJia N =126 (nocJie,n;mrn 3al\!KHyTa.H 060-

JIO'!Ka rrepe,n; o6JiaCTbIO CBepXT.H:lKeJibIX 3JieMCIITOB). Ba)KHYIO IIHcpop:\laIJ,IIIO O Mexa

lIII3Me CJIII.HHII.H l\lO:lKHO IlOJIY'IIITb, IICCJie,n;y.H o6pa3oBanue O,ll;HOrO II Toro )Ke B036y:lK-. 
,n;eHHOro COCTaBHOro .H,n;pa B peaKIJ,II.HX C pa3JIII'IH0ll MaCCOBOll II 3ap.H,ll;OBOH aCIIl\1-

l\leTpIIeii BO BXO,ll;HOM KaHaJie. KpoMe Toro, BOCTpe6oBaHa TeopeTII'!eCKa.H ou,e11Ka 

ce'!eHIIll o6pa30BaHII.H HeiiTpono,n;eq>IIIJ,IITHb!X II30TOIIOB 6apn.H, KOTOpbie ..HBJI.HIOTC.H 

KaH,ll;II,ll;aTa:MII ,ll;Jl..H IIOIICKa KJiaCTepnoit pa,n;1IaKTIIBHOCTII . 

CyIIJ,eCTByeT U,eJlblll p.H,n; 3KCIIepnMeHTaJibHb!X IICCJie,n;oBaHI!ll 31\IIICCIIII HefiTpO

HOB B peaKIJ,II.HX CJIII.HHII.H-,n;eJieHII.H C T.H:lKeJibll\llI IIO!Ial\lI! IIpII ,ll;OCTaTO'!HO Bb!COKIIX 

3Heprn.Hx B036y:lK,n;eirn.H rrpol\Ie:lKYTO'!HbIX cocTaBHbIX .H,n;ep (2:70 M3B). B 3TIIX pa-

6oTax orrpe,n;eJI.HeTC.H MHO:lKeCTBeHHOCTb IIOCJiepa3pb!BHbIX HefiTpOHOB, ncrryIIJ,eHHblX 

cppaI'l\IeHTaMII ,n;eJieHII.H, II IIpe,n;pa3pb1BHbIX, BbIJieTeBIIIIIX II3 CIICTel\lbI ,n;o Toro, KaK 

rrpOII30IIIeJI IIpou,ecc ,n;eJieHII.H. IlpII 6oJiee HII3KIIX 3HeprII.HX B036y:lK,n;eHII.H IICCJie

,ll;OBaHne nefiTpOHHOll 3MIICCIIII B peaKIJ,II.HX CJIII.HIUI.H II KBa31I,ll;CJICHII.H corrp.H:lKCHO C 

O!Ipe,n;eJICHHbll\lI! CJIO:lKHOCT.HMII, IIOCKOJibKY 'IIICJIO IICIIap.HCMb!X 'IaCTIIU, MaJio. Mb! 

rrpe,n;JiaraeM yBeJIII'IIITb 3TO 'II!CJIO, BbI6paB B Ka'!eCTBe HaJieTaIOIIJ,IIX .H,n;ep II30TOI1bl C 

6oJiblIIIII\I 'IIICJIOM HeiiTpOHOB. HaMII rrpe,n;JIO)KCHO TeopeTII'ICCKOe Oimcairne BbIJieTa 

rrpe,n;pa3pb!BHbIX HeitTpOHOB B peaKU,II.HX KBa31I,ll;CJICHH.H 
62- 73Ni+208 Pb II rrpOII3BC

,n;eHa ou,eHKa BepO.HTHOCTII 3TOro rrpou,ecca Ha OCHOBe MO,l],CJIII ,II;.5IC. 

IJ;eJib pa60Tbl COCTOHT B CTaTIICTII'ICCKOM OIIIICaHIIII u,eJioro p.H,n;a peaKIJ,Hll C T.H

:lKeJibIMII HOHaMH B paMKaX l\lO,l],CJIH ,II;.5IC: peaKIJ,Hll ITOJIHOI'O CJIII.HHH.H, rrpHBO,ll;.HIIJ,HX 

K o6pa30BaHHIO CBepxT.H:lKC.'Ib!X 3JICMeHTOB II nefiTpOHO,n;ecpIIIJ,HTHb!X aKTIIHII,ll;OB, pe

aKIJ,HlI HeITOJIHOI'O CJIII.HHII.H, a TaK:lKe peaKU,Hll KBa3II,ll;CJiemrn, corrpOBO)K,ll;aIOIIJ,IIXC.H 

31\IIICC!Iet"! rrpe,n;pa3pb!BHb!X HefiTpOHOB. 

Hay'IHruI HOBII3Ha II npaKTII'IeCKaa u,eHHOCTb. Ilpe,II,JIO:lKeH u,eJIOCTHblll rro,n;

XO,l], ,ll;Jl.H orrnca!IH.H pa3JIII'!Hb!X peaKIJ,IIll C T.H:lKeJiblMII HOHal\!II Ha OCHOBe CTaTII

CTII'ICCKIIX MCTO,ll;OB B paMKaX MO,l],CJIH ,IIJIC. ,Il;JI.H 3TOI'O B HCCJie,n;yeMOll o6JiaCTH 

(Z, A) Mb! rrpe,n;JiaraeM IICITOJib30BaTb cJie,n;yrou~IIfi aJiropnTM: 1) Bb16op orrpe,n;eJieH

noit l\lHKpOCKOITH'!eCKO-MaKpOCKOITII'IeCKOll MO,ll;CJIH, B paMKax KOTOpoit paCC'IIITaHbl 

.H,l],CpHbie xapaKTepIICTHKII B ,n;aHHOll o6JiaCTH; 2) orrpe,n;eJieHne II rrponepKa rrapaMeT

poB CTaTHCTH'!eCKIIX MO,II,eJieii B cpaBHCHIIII pe3yJibTaTOB pac'!eTa C III\IeIOIIJ,IIMIIC.H 

3KcrrepnMCHTaJibHb!MII ,n;aHHb!MH ,l],JI.H HCCKOJibKHX .H,ll;ep; 3) cpnKcau,n.H rrapaMeTpOB 

BO BCeit paccMaTplIBaeMOll o6JiaCTU .H,n;ep; 4) orrncaHHe ,n;pyrnx 3CKrrepHMCHTaJibHb!X 
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,n;aHHb!X II IIpe,n;CKa3aHne ceqemn1: B peaKU,U.HX, eIIJ,e ne IICCJIC,ll;OBaHHb!X 3KCrrepnMeH

TaJibHO. B OTJIU'IUU OT ,n;pyrIIX TeopeTU'ICCKIIX pa6oT Harn !10,ll;XO,ll; I103B0.'1.HeT l\lUHH

Mll3HpoBaTb 'IHCJIO UCI10Jlb3YCMblX rrapaMeTpOB. Hait,n;ena CB..H3b MC)K,il;Y rrapaMeTpa

Mll MO,ll;CJIU cpepMII-ra3a II MO,ll;CJIII C Y'!eTOM KOJIJICKTHBHOI'O YCIIJieHU.H ITJIOTHOCTII 

yponHefi. 

BbI:lKIIBaeMOCTII 'IeTHb!X II HC'ICTI!b!X CBepXT.H:lKCJib!X .H,n;ep 6bIJIH I10JIY'ICHbI ua oc

HOBe pa3JIU'!Hb!X MCTO,ll;OB pac'!eTa ITJIOTHOCTH ypomrnit, a TaK:lKe 3Heprnit OT,ll;CJICHH.H 

HCI!TpOHa n 6apbepoB ,n;eJieHmr, rrpe,n;CKa3aHHblX B pa3Hb!X TeopeTn'IeCKHX paCCMOT

peHII..HX. AnaJIU3Upy..H PC3YJibTaTbl Harnux pac'!eTOB, Mb! IIp!IllIJIU K 3aKJIIO'ICHUIO, 

'ITO, IlOCKOJibKY 3KCrrepnMeHTaJibHO U3MepeHHbie BCJIU'IUHbl CC'!CHllll o6pa30BaHII.H 

ncrrapnTeJibHb!X OCTaTKOB rra,n;aroT c pOCTOM Z ua 'ICTbipe rrop.H,n;Ka OT Z = 104 ,n;o 

Z = 112, rJiaBHOll rrpU'IUHOll TaKoro rra,n;eHU.H .HBJI.HCTC.H YMCHbllICHne Bepo.HTHOCTU 

rroJIHoro cmrnnn.H c pocTOM Z·B peaKIJ,U.HX xoJio,n;Horo CJIU.HHU.H ua MnrneH.HX Pb n Bi. 

Ce'!eHU..H o6pa30BaHU.H COOTBCTCTBYIOIIJ,HX ncrrapHTCJibHbIX OCTaTKOB, paCC'IUTaHHbie 

B pa6oTe, OKa3aJIIICb 6JIU3KUMII K 3KCrrepHMCHTaJibHb!M. KpoMe Toro, Hamn paC'!CTbl 

rrOKa3aJin, 'ITO H30TOIIbI 
260•261 

Bh, 
263

Hs II 
265

Mt, eIIJ,e He Hafi,n;eHIIbie 3KcrrepIIMen

TaJibHO, MOryT 6bITb IlOJIY'ICHbl C ,ll;OBOJibHO 6oJibllIUMII ce'!eHU.Hl\lU. AHaJIH3Hpy.H 

pe3yJibTaTbl Harnnx pac'!eTOB, Mb! rrpHllIJIU K Bb!BO)];y, 'ITO CIIHTC3 cBepXT.H)KCJib!X 

H30TorroB c Z > 114 B peaKIJ,U.HX ua MnrneH.HX Pb II Bi rrpe,n;cTaBJI.HeTc.H MaJIOBepo

.HTHbIM B IIaCTO.HIIJ,ee BpeM.H. 

Ce'!CHII.H o6pa30BaHH.H ncrrapnTeJibHhlX OCTaTKOB !I cpyHKU,UU B036y:lK,II,eHH.H 6b!

JIII paCC'IIITaHbl ,ll;Jl.H pa3JIIl'!Hb!X HefiTpOHO,II,C(plIIJ,IITHb!X Il30TO!IOB. B6JIH3ll MaKCII

MYMOB cpyHKU,Ull B036y)K,ll;emrn, KOTOpbie, rJiaBHbll\l o6pa30M, UHTepeCIIbI B Teopim II 

3KcrrepnMeHTe, paCC'!HTaHHbie BCJIU'IUHbl OKa3aJIUCb 6JIH3KIIMII K 3KCrrepnMeIITaJib

Hb!M rrpaKTU'IeCKII ,ll;JI.H Bcex .H,n;ep II KaHaJIOB ,n;eB036y)K,ll;eHU..H rrpn MIIHIIMaJibHOll Ba

pnaIJ,IIU rrapaMeTpOB !IO cpaBIIeHIIIO C ,n;pyrIIMII Il3BCCTHb!MII pa6oTaMn. Mb! TaK:lKC 

lIOKa3aJIU, 'ITO HU3K03HepreTU'!eCKUe 11 XBOCTbI
11

cpyHKU,Hll B036y:lK,ll;CHII.H B HCKOTO

pb!X IIC!IapHTCJibHb!X KaHaJiaX UCCJie,n;yeMblX peaKU,Ull MoryT 6bITb 'IYBCTBIITCJibHbl 

K rrpnMeC.HM B MIIllieH.HX ,n;pyrIIX U30TO!IOB UJIU coce,n;HHX .H,II,ep. Ha1vrn 6b!Jlll rrpe,n;

JIO)KCHbl HCCKOJibKO peaKU,Ull ,ll;Jl.H o6pa30BaHU.H C ,ll;OCTaTO'IHO 6oJibllIUMU ce'!eHH.HMII 

Cl!JibHO HefiTpono,n;ecpIIIJ,IITHb!X U30TO!IOB 6apn.H, KOTOpbie .HBJI.HIOTC.H KaH,II,U,ll;aTaMU 

,ll;Jl.H !IOUCKa KJiaCTepHOll pa,n;naKTUBHOCTII . 

Ha OCHOBe MO,II,eJIU ,II;.5IC Mb! BrrepBbie IIpe,n;JIO)KIIJIU TeopeTH'IeCKOe Olll!Canne pe

aKIJ,llll He!IOJIHOI'O CJIU.HHU.H, ne,n;yIIJ,UX K CIIHTC3Y CBepXT.H:lKeJib!X 3JieMeHTOB. Ilpe,n;-
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JI0:1Ke1111bre naMII peaKU,IIU 48Ca+238 U, 243Am, 244
•
246

•
248 Cm rrp11Bo,n;HT K ITOJiyqenmo 

H,n;ep c 101 :s; Z :s; 108, · KOTOpbre Jie:lKaT B o6JiaCTII Mace Me:lK,u,y CBepXTH:lKeJibIMII 

II30TOrra:1.rn, IIOJiyqeHHbIMII B peaKU,llHX XOJIO,!J;HOro CJIIIHl!IIH Ha MIIIIIeHHX Pb ll Bi ll 

ropHqero CJillHHIIH Ha aKTlll!ll,!J;ax. 

Ha ocHoBe :1.10,n;em1 ,1];5:IC 6hma TeopeTI1qecKn orrHcana 3MIICCIIH 11eiiTpOHOB B pe

aKU,IIHX KBa3II,!J;eJieHHH, ,!J;JIH 3KCITepHMeHTaJibHOro llCCJie,n;oBaHIIH KOTopoii Mb! rrpe,n;

JIO)KlIJill peaKU,llll 62- 73Ni+208Pb, ll rrpOII3BeJill 011,eHKY BepOHTHOCTll 3TOII 3MlICClllI 

B paMKax MO,!J;eJIII ,I(51C. BepOHTHOCTb 3MllCCllll Heil:TpOHa ll3 ,I(51C OKa3aJiaCb CIIJib

HO qyBCTBHTeJibHOH K 3Heprllll B036y)K,!J;eHllH ,I(51C. TaKllM o6pa30M, perllCTpau,HH 

3TllX HeiiTpOHOB lI COOTBeTCTBJIOIIl,llX npo,n;yKTOB KBa3ll,!J;eJieHllH MO:lKeT IIOMOqb HaM 

orrpe,n;eJIIITb 3Heprmo B036y)K,!J;eHllH ITpe,n;pa3pbIBHOH KOHqmrypau,m1 ll ycTaHOBllTb 

ee cpopMy. HeiiTpOHHaH 3MIICCllH ll3 ,I(51C yMeHbIIIaeT 3Heprmo B036y)K,!J;eHllH CllCTe

Mbl ll, CJie,n;oBaTeJibHO, MO:lKeT ITOMOqb ITOJiyqIITb rroqTll XOJIO,!J;Hbie ll cpaBHllTeJibHO 

,!J;OJlrD:lKllBYlll,IIe ,I(51C, KOTOpbre MO:lKHO llHTepITpeTHPOBaTb KaK rIIrrep,n;ecpopMllpO

BaHHHh!e H,n;epHbie COCTOHH!IH. 

Arrpo6au;m:i: pa6oTbl. Pe3yJihTaTbl, ITOJiyqeHHble B pa6oTe ,!J;OKJia,!J;bIBaJilICb H 06-

cy)K,!J;aJillCb Ha HayqHblX ceMIIHapax Jia6opaTOpllll TeopeTHqecKOH q>II3llKlI !IM. H.H. 

Boromo6oBa O6'be,IJ;HHeHHOro llHCTHTyTa H,n;epHb!X llCCJI8,!J;OBaHllll, a TaK:lKe Ha CJie

,!J;YIOlll,llX Me)K,!J;YHapO,!J;Hb!X KOHcpepeHU,llHX: 

1. International Symposium "Nuclear Clusters: from light exotic to superheavy 

nuclei 11 (Rauischholzhausen Castle, Germany) 2002. 

2. DPG Conference on Nuclear Physics (Koeln, Germany) 2004. 

3. Me,K,1J;Ynapo,n;noe coBelll,arme rro H,n;epHoii cITeKTpocKOITHII II CTPYKType aToM

noro H,n;pa (BeJiropo,n;, PoccIIH) 2004. 

4. International Symposium on Exotic Nuclei (EXON-2004) (Peterhof, Russia) 

2004. 

5. International Symposium on Exotic Nuclei (EXON-2006) (Khanty-Mansiysk, 

Russia) 2006. 

6. International Conference "Trends in Nuclear Phisics 2006"(Zakopane, Poland) 

2006. 
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7. Helmholtz International Summer School "Nuclear Theory and Astrophysical 

Applications (Dubna, Russia) 2007. 

Ily6m1Kau;1rn:. Ilo MaTepIIaJiaM ,n;nccepTau,rm oITy6JIIIK0BaHo 8 pa6oT B pecpepn

pyeMbIX :lKYPHaJiax. 

06'beM II CTPYKTypa ,n;nccepTau;nn. ,I(IIccepTaU,llH, 061ll,IIM ofrheMOM 110 CTpa

HIIU,, COCTO!IT ll3 BBe,n;eHIIH, 4-x rJiaB, 3aKJiioqeHllH II o,n;Horo ITPHJIO:lKeHirn, co,n;ep:lKIIT 

5 Ta6JIHU,, 37 PIICYHKOB n CITllCOK 11,llTllpyeMOH JIIITepaTypbl II3 154 HaHMeHOBaI!llll. 

Co,n;ep:>KaHne pa6oThI 

Bo BBe,n;ennn 06ocnOBbIBaeTC!l aKTYaJibHOCTb TeMbI, cpopMyJIIIPYIOTCH rrpe,n;MeT II 

u,eJib ,n;IIccepTaU,IIII, a TaK:lKe p:3JiaraeTCH KpaTKoe co,n;ep:1Ka1rne ,n;IIccepTaU,IIII. 

B rrepaoii rJiaae rrpe,n;cTaBJieHa cxeMa pacqeTa ceqeHIIH o6pa3oBaHIIH IICITapH

TeJibHoro OCTaTKa <TER B peaKU,llHX ITOJIHOro CJIIIHHIIH B paMKax MO,!J;eJIII ,I(51C. Ba:lK

neiiIIIllMll BeJIIIqIIna:1.m, OKa3bIBaIOlll,IIMlI BJIIIHHIIe Ha 3TO ceqeHIIe, HBJIHIOTCH PcN -

BepOHTHOCTb "o6pa30BaHIIH COCTaBHOro H,n;pa ITOCJie 3axBaTa II Wsur - Bbl:lKIIBaeMOCTb 

ITOJiyqeHHoro COCTaBHOro H,n;pa OTHOCHTeJibHO ,n;eJieHllH. 

BepOHTHOCTb o6pa30BaHIIH COCTaBHoro H,n;pa PcN 3aBIICllT OT KOHKypeHU,llll ,!J;BYX 

KaHaJIOB: ITOJIHOro CJIIIHHIIH, TO eCTb ITepexo,n;a ,I(51C qepe3 BHyTpeHHllll 6apbep 

B1/ = Bius ITO 'T/ B COCTOHHIIe 'T/ = ±1, II KBa3II,!J;eJieHHH, TO eCTb ee ITepexo,n;a qe

pe3 6apbep BR = Bqf ITO R B cTopoHy R -+ oo. lllIIpnHbI 3TIIx ITpou,eccoB pac

cqHTbrnaroTcH C ITOMOlll,b!O cpopMyJibI KpaMepca ,!J;JIH KBa3IICTaU,IIOHapHoro ITOTOKa 

BepoHTHOCTII qepe3 6apbep. BeJIHqIIHhI 6apbepoB Bius II Bqf MO:lKHO orrpe,n;eJIIITb, 

IIOCTpOIIB ITOBepxHOCTb ITOTeHU,IIaJibHOH 3HeprIIII ,I(51C. 

BbI:lKIIBaeMOCTb B036y)K,!J;eHHOro COCTaBHOro H,n;pa OITpe,n;eJIHeTCH KOHKypeHu,IIeii 

3MlICCIIll HeiiTpOHOB lI 3apH:1KeHHbIX qacTIIU, C ,n;eJieHIIeM. ,I(JIH HaXO)K,!J;eHIIH COOT

BeTCTBYIOlll,IIX IIIIIpIIH HY:lKHO 3HaTb 3HeprIIII CBH3II ll 6apbepb! ,n;eJieHllH lI 3a,n;aTb 

MeTO,!J; pacqeTa ITJIOTHOCTII ypoBHeii. 3aTyxaHIIe o6oJioqeqHbIX ::icpcpeKTOB C 3HeprII

eii B036y)K,!J;eHIIH B MO,IJ;eJIII cpepMII-ra3a yqIITbIBaeTCH B MIIKpOCKOITIIqecKoii qacTII 

6apbepa ,n;eJieHIIH. OcHOBHbIMII ITapaMeTpaMII, BJIIIHIOlll,lIMll Ha pe3yJihTaTbI pacqeTa 

HBJIHIOTCH napaMeTp IIJIOTHOCTII ypoBHeii a II OTHoIIIeHIIe a 1 / a, KOTopoe xapaKTe

pII3YeT ycIIJieHIIe ITJIOTHOCTII ypOBHeii B ce,n;JIOBOH TOqKe. Mb! ITpOBO,!J;IIM aHaJill3 3a-
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Puc. 1: 3aBIIClll\lOCTb CC'tJCHHii o6pa.30BaHIUI HCnapuTeJibllblX ocTaTKOB ,Z::VUI 5n, p5n, H a4n KaHaJIOB OT 

napa,ieTpa TIJIOTHOCTII ypOBHeli a B peaK~Hll 
22

Ne+
208

Pb. 

BIICIIMOCTII IIOJiy'IeHHblX pe3yJibTaTOB OT 3TIIX rrapaMeTpOB. Ha pIIC. 1 rrpe,n;cTaBJieH 

rrpm.rnp 3aBIICIIMOCTH MaKCMIIMYMOB cpyHKIJ,IIll B036y)f(,n;eHIIH OT rrapaMeTpa IIJIOT-

IIOCTII ypoBHeii: B pa3JIII'IHb!X IICrrap1ITeJibHb!X KaHaJiaX peaKIJ,IIII 
22

Ne+
208

Pb. KaK 

BII,l.J;HO II3 pIICYHKa, rrpH II3MeHeHIIII rrapaMeTpa a OT A/8 .n;o A/12 BeJIII'III!la (,ER Me

HHCTCH ,l.J;OCTaTO'IHO CIIJibHO, B rrpe,n;eJiaX rropH,n;Ka, o,n;HaKO OTHOIIIeHIIe MaKCIIMYMOB 

pa3JIII'IHb!X KaHaJIOB ne rrpeBOCXO,l.J;IIT cpaKTOpa 2-3. B MO,l.J;eJIII C KOJIJieKTIIBHblM ycII

JieHIIeM Y'IIITbmaeTCH BKJia,n; n IIJIOTHOCTb yponneii: KOJIJieKTIIBHblX KOJie6aTeJibHb!X 

II npalll,aTeJibHblX CTerreneii: cno6o,n;bI c IIOMOIIl,b!O cpaKTopa KOJIJICKTIIBHOro ycIIJie

IIIIH Kcoll = KrotKvib· IlpIIBO,l.J;HTCH xapaKTCpHbie BeJIII'IIIHbl cpaKTOpOB Kvib II Krot 

,l.l;JIH HCCKOJibKIIX cnepXTH)KCJibIX H,n;ep. B 3TOii: MO,l.l;CJIII 3aTyxaHIIC o6oJIO'IC'IHblX 3<p

cpeKTOB C 3HeprIIeii: B036y)K,l.J;CHIIH Y'IIITbIBaeTCH B 11apaMeTpe IIJIOTHOCTII yponneii:. 

PaccMaTpIIBaIOTCH pa3JIII'IHble CHCTeMaTIIKII aCIIMIITO'ICCKOro 11apaMeTpa yponneii: 

a(A), II3yqaeTCH 3aBIICIIMOCTb pe3YJibTaTOB OT 3TIIX CHCTeMaTIIK II rrapaMeTpa 3aTy

xaHIIH o6oJIO'IC'IHbIX scp<peKTOB Eb. YcTattaBJIIIBaeTCH CBH3b MC*,l.l;Y rrapaMeTpaMII 
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MO,l.J;CJIII cpepMH-ra3a II MO,l.J;CJIII C KOJIJICKTHBHh!M ycnJieHIICM IIJIOTHOCTH yponneii:. 

IlpnBO,l.J;HTCH OIIHCaHIIC MeTO,l.l;a paC'IeTa KYJIOHOBCKOro 6apbepa B CJiyqae 3MHCCIIII 

3apH)f(eHHbIX qacTHIJ,. 

IIpnBO,l.l;HTCH rrpm.iep paC'IeTa cpyHKIJ,HII B036y)f(,l.l;eHHH - 3HepreTII'ICCKOii: 3aBIICH

MOCTII ceqeHHH o6pa30BaHHH COCTaBHOro H.n;pa. AHaJIII3IIpyeTcH BJIIIHHIIC Pa3JIII'IHb!X 

<paKTOpOB Ha BII,l.l; 3TOH <pyHKIJ,IIII. 

Bo BTopoii rJiane Mb! paccMaTpnnaeM•peaKIJ,HII, ne.n;ylll,He K o6pa3oBanmo cnepx

TH)f(CJibix H,n;ep H neii:Tpono.n;e<pIIIJ,HTHbIX aKTIIHII,l.l;OB. Ce'ICIIHH o6pa30Ba!mH ncrra

pnTeJibllb!X OCTaTKOB II <pyHKIJ,IIII B036y)f(,l.l;CHIIH paCC'IIITbIBaIOTCH B paMKax MO,l.J;CJIH, 

orrncannoii: B rrepnoii: rJiane. 

Bbl)f(IIBaCMOCTII 'ICTHbIX II HC'ICTHb!X CBepXTH)f(CJiblX 11,n;ep 6bIJIII IIOJIY'ICHbl 11a oc

HOBe pa3JIII'IHbIX MeTO,l.l;OB pac'IeTa IIJIOTHOCTII ypOBHeii:, a TaK)f(C 3HeprIIii: OT,l.J;eJieHIIH 

neii:Tpona II 6apbepoB ,l.J;CJICHIIH, rrpe,n;CKa3aHHb!X n pa3HbIX TeopeTII'IeCKIIX MO,l.l;CJIHX. 

B pacqeTaX C ,n;aHHb!MII II3 pa6oT [1] II [2] OTHOIIICHIIe IIIIIPIIH Heii:TpOHHOii: 3MIIC

CIIII II ,l.J;CJICHIIH f n/f f B ln IICIIapHTCJibHOM KaHaJIC yMCHbIIIaCTCH C yBeJIII'ICHHeM Z 

.n;o z = 112, II 3aTeM CIIJibHO B03pacTaeT rrpII z = 114, yKa3bIBaH Ha yBeJIII'ICHIIC 

11.n;epnoii: cTa6IIJibHOCTH. Pac'ICTbI, BbIIIOJIHeHHbJe ,l.J;JIH ln ncrrapIITCJibHOro KaHaJia C 

TeopeTII'ICCKIIMH rrpe,n;CKa3aHHHMII II3 pa6oT [1-4] ,n;aIOT 6JIII3KIIC pe3yJibTaTbl ,l.l;JIH 

z < 114. I1crrOJib30BaHIIe ,n;aHHbIX II3 pa6oT [3, 4] rrpIIBO,l.l;IIT C TCMII )KC rrapaMeT

pa.MII K 3Ha'Iel!HHM f n/f f, MIIOrO MeHbllIIIM, 'ICM rrpu IICIIOJib3OBa!IHII ,n;aHHb!X II3 

pa6oT [1] II [2] IIPII z 2". 114. TaKIIM o6pa30M, ceqeHIIH o6pa30BaHIIH IICrrapIITCJib

HbIX OCTaTKOB rrpII z 2". 114 60JibIIIC B cJiyqae pacqeTOB C ,n;aHHblMII II3 pa6oT [1] II 

[2], qeM C ,n;aHIIblMII II3 pa6oT [3, 4]. IlpII II3MCHCHIIH 3ap11.n;a COCTaBHOro 11.n;pa OT 

Z = 102 .n;o Z = 120 BCJIH'IHHa Wsur II3MCHHCTCH B rrpe,n;eJiax ,n;nyx rropH,l.J;KOB. Ilpu 

104 < z < 112 paCC'IIITaHHbJe BbDKHBaeMOCTII rrpaKTH'ICCKH O,l.l;HII II TC )KC, TaKIIM 

o6pa30M, IIOCKOJibKY 3KCrrepIIMCHTaJibHO II3MepeHHb!C BCJIII'IIIHbI CC'ICHIIii: o6pa30Ba

mrn IICIIapIITCJibHbIX OCTaTKOB rra.n;amT c pOCTOM Z Ha 'ICTblpe rropH,n;Ka OT Z = 104 

.n;o z = 112, Mb! MO)KCM rrpIIHTII K 3aKJIIO'ICHIIIO, 'ITO rJiaBHOii: IIpII'IIIHOii: TaKoro 

rra,n;eHIIH HBJIHCTCH YMCHbIIIeHIIMe BCpOHTHOCTII IIOJIHOro CJIIIHHIIH C pocTOM z B pe

aKIJ,IIHX XOJIO,l.J;HOro CJIIIHHIIH Ha MIIIIIeHHX Pb II Bi. Bbl)f(HBaCMOCTII, paCC'IIITaHHb!C 

,l.l;JIH xn IICIIapIITCJibHbIX KaHaJIOB (x > 2), OKa3aJIIICb O'ICHb 'IYBCTBIITCJibHbIMII K 

MCTO,l.J;Y pac'IeTa IIJIOTHOCTH ypoBHeii: II BbJ6opy rrapaMeTpOB. 

Bbl)f(IIBaeMOCTII CBepXTH)KCJibIX H,n;ep pacC'IIITbIBaJIIICb Ha OCHOBe ne,n;aBHIIX Teo-
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Ta6m11:(a 1: 8Kcnepin1eHTMbI1bte u';,XJ: n TeOperw1ecKne ulf'n 3Ha'!e11m1 ce'!eirnli o6pa30BaJnrn ncnapn
TeJibHbIX ocraTKOB a 2n n 3n nCnapH'reJn,HhlX KaJ-JaJiax ~JUI peaKu,nfi: c TJDKeJihIMB nonaMH npn YKa3aHHofi 

3Heprnn B036y>K,LleHH>I EcN COCTaBHOro >I,!IJ)a. Pe3yJibTaTbl 6b!JIH nony'leHbl C Bbl>KHBaeMOCT>IMH, pacC'!H
TaBllblMII no Mo,n;e.,,n <J,epMH-ra3a {<J,ep,m) H MO/:\MH C KOJIJieKTHBHblM ycnneHHeM IlJIOTHOCTH ypOBHeli: 
(Ko.~n). 

PeaKIJ,HH EcJN 17
th 17th exp 
ER ER aER 

(M3B) (cpepMH) (KOJIJI) 

48Ca+209Bi-+2ss103+2n 20 0.5 MK6 0.15 MK6 
48Ca+209Bi-+254103+3n 30.5 25 n6 14 n6 
s0Ti+2ospb_,2s6104+2n 21.5 44 n6 44 n6 18.5:t!~ 116 
s0Ti+2ospb_,2ss104+3n 29.5 2.3 116 4.5 n6 0.993:gJ~ H6 
s0Ti+209Bi-+2s1105+2n 21.9 1.7 H6 0.6 H6 2.4:8:~ H6 
s0Ti+209Bi-+2s6105+3n 31 150 rr6 70 rr6 190!!8 rr6 

54Cr+208Pb-+260106+2n 22 0.27 n6 0.16 n6 0.5!8:8ii 116 
54Cr+208pb_,259106+3n 32 27 rr6 41 rr6 10!~3 rr6 
54Cr+209Bi-+261107 +2n 22 14.5 rr6 3 rr6 
54Cr+209Bi-+260107+3n 32 3.2 rr6 0.8 rr6 

ssFe+20spb_,264108+2n 20.5 4.7 rr6 5.1 rr6 4.54!~:~ rr6 
ssFe+2os Pb_,263108+3n 32 0.96 rr6 1.5 rr6 

ssFe+209Bi-+265109+2n 22 5 rr6 1.2 rr6 

peTrrqeCKHX rrpe,l],CK33aHHll. llX CBOll.CTB B pa6oTe [5]. B BblqHcJieHHHX HCIIOJib30Ba

JIHCb ,l],Ba p33HbIX MeTO,l],a pacqeTa IIJIOTHOCTil ypOBHefi. CeqeHilH o6p330Bamrn HC

napnTeJihHbIX OCTaTKOB p33HbIX CBepXTH)KeJihIX H,ll,ep 6bIJIIl IIOJiyqeHbl ,l],JIH peaKIJ,Hll. 

48
Ca+

204•206,208Pb rr 
50Ti, 54

Cr, 
58

Fe+
208

Pb, 
209Bi. ProyJihTaThI HaxO,ll,HTCH B xopo

rneM COI'JiaCHH C 3KCIIepm,feHTMbHbIMil ,l],aHHbIMH. B Ta6JI. 1, Harrpm.rnp, cpamrnBa

IOTC5! paccqnTaHHhie HaMH H IIOJiyqeHHhie 3KCnepHMeHTMbHO ceqenHH (JER B 2n H 

3n ncrrapnTeJihHbIX Kananax. Ilpe,l],CK33anHbie naMil ceqennH o6p33oBannH 260,261 Bh, 
263Hs Il 267Mt ,ll,OCTaToqno 6oJihIIIHe, TaK qTQ OHH MOI'YT 6bITh rroJiyqenhl 3KCIIepH

MeHTMbHO B rrp1rne,l],eHHbIX peaKIJ,IlHX. 8 CJiyqae ln HCIIapHTeJibHOI'O Kamwm, pe-

3YJibTaThI, IIOJiyqenHbIC C HCIIOJih30BaHHeM TeopeTHqeCKHX rrpe,ll,CK33annfi H3 pa60T 

[5] 6JIH3KH K BeJinq1maM, IIOJiyqeHHhIM C HCIIOJib30BanHeM ,l],aHHhIX H3 pa6oTbl [1]. 
,Il;JIH xn HCIIapHTeJihHhIX KaHMOB ,l],Ba paccMOTpeHHbIX naMH MeTO,l],a pacqeTa IIJIOT

HOCTil ypoBneii rrpHBO,l],HT K 6JIH3KilM 3naqenHHM Wsur ,l],JIH 6oJibIIIHHCTBa CBepXTH

)KeJibIX H,l],ep. 

CeqeHHH o6p330BaHHH HCIIapHTeJihHbIX OCTaTKOB H cpyHKIJ,HH B036y)K,ll,eHHH 6bIJIIl 
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j 

) 
I 

' . J 

paccqnTaHbI ,l],JIH HeCKOJibKHX neiiTpOHO,l],eq>HIJ,HTHbIX Il30TOIIOB. Pe3yJihTaTbl pacqe

TOB ,ll,JIH p33JIHqHbIX IlCIIapHTeJibHhIX KaHaJIOB ,l],eB036y)K,ll,eHHH 230 U, 228U, 224U OKa-

3aJIIlCb 6JIH3KHMH K 3KCrrepHMeHTMbHhIM 3HaqenHHM, rrpu 3TOM 6JiaI'O,l],apH ,ll,OJI)K

HOMY paCCMOTpenmo 3MilCCHH 3apH)KeHHhIX qaCTilll, HaM He rrpHIIIJIOCb IICKYCCTBen

HO Il3MenHTb 6apbep ,l],eJieHHH, qTo6hr rroJiyqIITh Jiyqrnee corJiacne Me)K,ll,y Teopuefi 

H 3KCrrepnMeI!TOM, KaK 3TO 6bIJIO C,l],eJiaHo B ,ll,pyrnx pa6oTax. Haivm 6bIJIII TaK)Ke 

paccqnTaHbl cpyHKIJ,HH B036y)K,ll,eHHH p33JIHqHhIX HCIIaprITeJibHbIX KaHMOB peaKIJ,Hll. 

40 
Ar+

180
Hf II 

124
Sn+

96
Zr, Be,ll,YIIJ,IIX K o6pa3oBanmo cocTaBnoro H,ll,pa 220Th. 9Kcrre

pnMeHTMhHO H3MepeHIJbie ceqenHH o6p330BaHHH O,ll,HIIX II Tex )Ke IICIIapnTeJibHbIX 

OCTaTKOB p33JIHqaroTCH ,l],JIH 3THX peaKIJ,Hli rrpm,repno na IIOpH,ll,OK H3-3a p33HHIJ,bl B 

3ap5!,ll,0BbIX H MaCCOBbIX acIIMMeTpHHX BO BXO,ll,HOM Kanane. 9To COOTHOIIIenne BOC

rrpOH3BO,l],HTC5! II B naIIIHX pacqeTax, qTo II03BOJIHeT C,l],eJiaTb BblBO,ll, 06 ycneIIIHOM 

OfJHCaHIJII npou.ecca CJIHHHHH B paMKax MO,l],eJIIJ ,Il;5IC. HaMH 6bIJIO TaK)Ke IIOK33a

no, qTo HH3K03HepreTIIqecKIJe· 
11

XBOCTbI
11

q>yHKIJ,Hli B036y)K,ll,eIIHH B 6n + 7n, p3n H 

a2n + a3n IlCIIapIITeJibHhIX Kananax 3THX peaKIJ,IIll. qyBCTBHTeJibHbl K rrpm,IeCHM B 

MHIIIeHHX ,ll,pYI'HX H30TOIIOB HJIH coce,l],HIIX H,l],ep. PacCqIITaHHbie HaMII BbIXO,ll,bl p33-

JIIJqHbIX HCIIapHTeJihHblX OCTaTKOB B peaKIJ,HII 110Pd+ 110Pd OTJIHqaroTCH OT 3KCIIe

pm.rnHTMhHbIX ,l],aHHblX B CTOpOHY fIO,l],aBJieHHH BepOHTHOCTH 2a KaHaJia. Ilpn 3TOM 

BbIXO,ll,bI ,ll,JIH peaKIJ,HII 
110

Pd+
100

Mo, paccqnTaHHbre c TeM )Ke na6opoM rrapaMeTpoB, 

6JIH3KH K 3KCIIepIIMeHTMbHhlM BeJIIJqIJHaM. cho p33JIHqIIe MO)KHQ OfrhHCHIITb TeM, 

qTo B peaKIJ,HH 
110

Pd+
110

Pd O,ll,Ha H3 a-qacTIIU. BhIJieTaeT B npou.ecce 3BOJIIOIJ,HII ,Il;5IC 

,ll,O CTa,l],HH o6p330BaHIIH COCTaBHOI'O 51,ll,pa. HaMH 6hIJIII rrpe,l],JIO)KeHbl neCKOJihKO pe

aKIJ,Hll. ,l],JIH o6p330BaHIIH CHJibHO nefiTpOHO,l],eq>HIJ,IITHbIX H30TOIIOB 6apIIH C ,ll,OBOJibHO 

6oJibllIHMH ceqeHHHMII (cM. Ta6JI. 2). 

Ta6m11:(a 2: Ce'!eHH>I o6pa30BaBH>I neli:Tpouo,n;e<J,nnnTHbIX n3orono11 6apn>1. 

PeaKIJ,HH EcJN,M3B Uexp (MK6) Uth (MK6) 
ssNi+ssNi-+114Ba+2n 43 0.2:8:M 0.21 
ssNi+60Ni-+116Ba+2n 40 3(1) 5.1 

58Ni+63Cu-+118Ba+p2n 46 19(6) 11 
ssNi+ssNi_,112Ba+4n 80 - 6.4x10-7 

s6Ni+ssNi-+112Ba+2n 45 - 0.013 
ssNi+64zn_,111Ba+am 40 - 900 
ssNi+64zn_,116Ba+a2n 58 - 6.8 
ssNi+64zn_,11sBa+a3n 74 - 0.016 
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Pnc. 2: Pacc'IIITam,we nepBII'!Hh!e awxo,n.w Yz,N (111IJKmrn qacTb) II ceqe11nn 06prooaa111In 1Icnap1ITMbHbIX 

OCTaTKOB O'ER (cpe,11,1uu1 H BepXHHSI "t.JaCTn) 060311at.JeHbI TpeyroJibHHKa.Mn, Kpyra.MH II KBMpaT8...\1H ,11,JUI 

peaK[IIIM 48Ca+244
•246•248 Cm (Ee.=. = 207, 205.5, 204 MaB) COOTl3eTCTBeHIIO. THJKeJlbie q,parMeHThl, 

o6p83oBaHHhle 00CJie ncrrapeHIUI 0,[I.H0ro He:iiTpona, YKa3aHbl B Bepxtteii qacTH. Pe3YJJbT3ThI, IIOJJyqeutthJe 

Ha OCHOBe ,11,HHaMHqecKoro H CTaTHCTH'Y:€CKOro ITO,D.X0,11,0B, npe,11,cTaBJl€Hbl TeMHblMH H CBeTJlhIMH CHMBOJiaMH 

COOTB€TCTB€HHO. 

B TpeTbeii rJiane paccMaTpirnaIOTC>I peaKU,HII HeIIOJIHoro CJIH>IHH>I (KB83IJ,l].eJie

Hil>I H3 aCUMMeTpll'IHOro BbIXO,l].HOrO Kanana), B KOTOpbIX 3Rp>1,l]. O,ll.HOro ll3 ¢par

MeHTOB 6oJibIIIe 3ap>1,L1.a MUIIIeHIJ. Mb! OIII!CbIBaeM rroJiy'Ierrnc R,ll.ep C 101 :s; z :s; 108 

B peaKU,IIRX 48Ca+238 U, 243Am, 
244

•
246

•
248

Cm Ha ocHoBe Mo,11;eJIII ,II;5IC. BoJibIIIaR 

'IaCTb ucnapI!TeJibHbIX OCTaTKOB, KOTOpbie o6p83yIOTC>I B 3THX peaKU,IIRX, eru;e He 

6bIJia IIOJiy'Ie!-Ia B 3KCrrepm.rnHTax, IIOCKOJibKY OHH Jie:lfmT B o6JiaCTH Mace Me:)K

,ll.Y CBepXTR.lKeJib!Mll ll30TOIIaMH, rroJiy'IeHHb!Mll B peaKU,ll>IX XOJIO,ll.HOro CJIH>IHH>I C 

MIIIIIeHRMH Pb ll Bi, ll peaKU,ll>IX rop>1'Iero CJIH>IHH>I C aKTHHH,l].HbIMII MUIIIeHRMII. 

Bhrxo,ll. Yz,N rrepBII'IHOro TR.lKeJioro >1,1].pa, o6p83oBaHHoro rrpu pacrra,I1.e ,II;5IC, pac

C'II1TbIBaeTc>1 ,ll.BYMR cnoco6a1m: Ha OCHOBe ,ll.HHaMH'IeCKOro IIO,l].XO,l].a C IIOMOIIl;bIO 

MaCTep-ypaBHeHIJ>I ll Ha OCHOBe CTaTIJCTH'IeCKoro IIO,l].XO,l].a C IIOMOIIl;bIO ¢opMyJibI 

Kpal\rnpca. Pac'IeT Bbl.lKHBaeMOCTII B036y.lK,l].eHHOrO TR.lKeJioro >1,1].pa rrpOH3B0,ll.HJIC>I 

Ha OCHOBe MeTO,l].a, OIII!CaHHOro B rrepBOH rJiaBe, C IIJIOTHOCTbIO yponHeiJ:, Bbl'IIICJieH-

10 

10" 

!ff' 

lff
2 

270 

PR 
.9!: 

p~ 
qf 

272 

• 

274 276 

~NS 

278 280 282 

Pnc. 3: BeponTHOCTII aMnccu1I 11ellTpotta II KBa.31I,1J.eJiennn no Rn r,z ,l],JIH ,l.l;5IC, 06prooaa1111wx a pea.K[IIInx 

62- 73 Ni+208 Pb nplI a11eprn1I B036y)K,ll.eHIIH E,n=30 MaB. 3tta'IeHIIH Pn, Bhl'IIICJie1111we c yqeTOM II 6e3 

Y'leTa H30TOHII'l8CKOro pacnpe,n.eJieHIIH B6JIII31I HOTeH[llla.JihHOro MlllIHMyMa npe,n.cTaBJieHh! KBa,n;paTaun II 

CilJJOIIIIIOii JlllHHeii COOTBeTCTBeHHO. 

HOH IIO MO,l].eJIU ¢epMH-r83a. KaK Bll,ll.HO H3 puc. 2, Ce'ICHH>I o6p830BaHH>I IICIIapII

TeJibHb!X OCTaTKOB Jie.lKaT B rrpe,l].eJiax 1 rr6 - 1 H6, 'ITO ,l].eJiaeT B03MO.lKHb!M 3KC

rrepuMenTaJibHOe IIOJiy'IeHiie 3THX H30TOIIOB. Pe3yJibTaTbI, IIOJiy'IeHHbie Ha OCHOBe 

,ll.I!HaMII'IeCKOro ll CTaTHCTU'IeCKOro IIO,l].XO,ll.OB B OIII!Canuu BbIXO,l].OB nepBH'IHbIX T>l

.lKeJibIX R,l].ep, OK838..1IHCb 6JIIl3KHMH. Mbr TaK.lKe ycTaHOBHJIII, 'ITO yBeJIIJ'IeJrne 'IHCJia 

HeiJ:TpOHOB B MHIIIeHIJ Be,l].eT K yMeHbIIIeHHIO Ce'IeHUH o6p830Bal!IJ>I ucrrapuTeJibllbIX 

OCTaTKOB HeIIOJIIiOro CJIH>II!HR, IIOCKOJibKY BeJIH'IHHa Yz,N yMeHbIIIaeTC>I Il3-3a 6oJib

IIIero 'IIICJia IIYKJIOHOB, KOTOpb!X Heo6xo,l].UMO rrepe,l].aTb. 

B 'leTnepTOH rJiaBe Mb! rrpe,l].JIO.lKHJIH MO,l].eJib ,II.JI>! orrucaHIJ>I 31\1IICCIIH neiJ:TpO

IIa H3 ,II;5IC. 9ToT rrpou,ecc KOHKypupyeT c rrepexo,l].oM ,II;5IC <Iepe3 6apbep no R 

( OTHOCIITeJibHOMY paCCTO>IHIIIO Me)K,l].y u,eHTpaMU Mace >1,ll.ep) II ce ,ll.Il<P<PY3IIei1: IIO 

7/z (7Jz = (Z1 - Z2)/(Z1 + Z2)) B CTopoHy 6oJiee CHMMeTpH'IHOiJ: KOH(pIIrypau,m1 

C ,l].aJibHeiJ:IUIIM KB83H,l].eJieHHeM. Orrpe,l].eJIUB COOTBeTCTByroru;ue IIIHpI!HbI Ha OCl!OBC 
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CTaTl!CTil'JeCKOrO II0,11,XO,n;a, Mbl paccq11TaJI1I BepmITHOCTb Pn 3TOro rrpor~ecca. I1ccJie

,ll;OBaJiaCb II30TOnIIqecKaH 3aBIIC11MOCTb 3M11CC11II Hei1Tpoua ,n;JIH ,l])IC, o6pa30BaHHbIX 

no BXO,ll;HOM KaHaJie peaK~IIil 62- 73Ni+208Pb. Ilp11 IICITOJih30BaHIIII 1130TOIIOB Hl!KeJIH 

C ern;e 60JibllI11M q11cJIOM Hei1TpOHOB ITOTeH~IIaJibHblH Ml!IIIIl\lYM, B KOTOpOM HaxO,ll;llT

C.H ,ll.51C, IIcqe3aeT. Paccq11TanHa.H BepOHTHOCTh 3MIICCIIII nei1TpoHa 113 ,ll.51C IIMeeT 

nop.H,ll;OK 10-2 II B03pacTaeT npIIMepno B 3 pa3a npII yBeJIIIqeH1111 AvNS OT 270 ,n;o 281 

(p11c. 3). B cJiyqae pa3HbIX TeMnepaTyp .H,n;ep ,ll.51C 31\IIICCll.H Hei1TpOHOB II3 CIICTe

MbI cyrn;ecrBeHHO yc11JIIIBaeTC.H, eCJIII 6oJibIIIa.H qacTb 3Hepr1111 CKOHI~eHTp11pona11a 

B JierKOM .H,n;pe. 3aBIIC11MOCTb BeJIIIql!HbI Pn OT 3Hepr1111 B036y)K,ll;eH11H ,ll.51C OKa-

3aJiaCb ITOXO)KeH Ha II3BeCTHYJO 3aBIICIIMOCTb ,ll;JI.H B036y)K,ll;eHHbIX COCTaBHbIX .H,n;ep. 

HaMII TaK)Ke 6bIJI rrpe,n;JIO)KeH MeTo,n;, C IIOMOW:b!O KOTOporo MO)KHO Ha 3KCnep11MeHTe 

pa3JI11q11Tb Hei1Tp0HbI, IIcrryrn;eHHbie II3 ,ll.51C (npe,n;pa3pbIBHbie), 11 Hei1TpOI!bI, 11cny

rn;emibie II3 CB06o,n;HbIX cpparMeHTOB (rrocJiepa3pbIBHbie). Ilo naIIIllM o~eHKaM BKJia,n; 

3M11CCIIII Hei1TpOHa 113 ,ll.51C B o6rrzym Hei1TpOHHYJO MHO)KeCTBeHHOCTb COCTaBJI.HeT 

HeCKOJibKO npo~eHTOB. 

B 3aKJIIO"leHJUI np1rne,n;eHbl OCHOBHbie Pe3YJibTaTbI ,n;11ccepTa~1III. 

Ha 3anJ;HTY Bbl,ll;BHraIOTC.SI CJie,n;yrom;ue pe3yJibTaTbl . 

1. Ha ocnoBe cTaT11CTIIqecKoro no,II,Xo,n;a npe,n;Jio)KeHa cxel\ta pacqeTa ceqenII.H 06-

pa3onan11.H IICnap11TeJibHOro OCTaTKa B peaK~ll.HX IlOJIHOro CJI11.HHII.H B paMKax 

Mo,n;eJI11 ,ll..51C. IIpoII3Be,n;en anaJIII3 pa3JIIIqHbIX rro,II,Xo,n;oB K ormcanmo nJioT

nocTII yponneil (na OCHOBe Mo,n;eJIH cpepMII-ra3a II Mo,n;eJIH C KOJIJieKTl!BHbIM 

ycuJieHIIeM ITJIOTHOCT11 ypoBHeil) 11 yqeTy o6oJioqeqnbIX 3q>q>eKTOB. 

2. AHaJI11311PY.H Bbl)KHBaeMOCTll CBepXT.H)KeJibIX .H,n;ep, rroJiyqeHHbIX B peaK~H.HX 

xoJio,n;Horo cJIII.HHH.H na M11rnenHx Pb 11 Bi, MhI noKa3aJIH, qTo rJiaBHoil npII

qIInoil na,n.eHll.H ceqenIIil o6pa30BaHH.H IICnap11TeJibHbIX OCTaTKOB C pOCTOM z 
.HBJI.HeTC.H yMeHbIIIeHIIe BepO.HTHOCTII IlOJIHoro CJIII.HHIIH. Paccq11Tannble Har.m 

BeJIIIql!HbI 3TIIX ceqeHHfi OKa3aJI11Cb 6JIH3KHMII K 3KCIIep11MeHTaJibI!bIM. Ilpo113-

ne,n;eHa o~eHKa ceqeH11i1 o6pa3oBaHIIH H30TOITOB 260
•
261

Bh, 
263

Hs 11 265Mt, ern;e 

He noJiyqeE:HbIX 3KCnep11MeHTaJibHO. 

3. PaccqIITaHbl ceqeHHH o6pa30BaHH.H 11cnapnTeJibHbIX OCTaTKOB 11 <PYHK~1111 B03-

6y)K,ll;eHII.H ,ll;JIH pa3JI11qHbIX Hei1TpOHo,n;eq>II~HTHbIX II30TOIT0B. Pe3YJibTaTbI pac

cqeTa Haxo,n;HTCH B xoporneM corJiaCIIII C IIMeJOW:IIMl!CH 3KCITepnMeHTaJibHbIM11 
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,n;aHHbIMII. IlOKa3aHo, qTo H113K03HepreT11qecKHe "xnoCTbI"cpynK~l!H B036y)K

,n;eHH.H D HeKOTOpbIX 11cnapnTeJibllb!X KaHaJiax l!CC.ile,n;yeMbIX peaK~HH l\loryT 

6b!Tb qyBCTBHTeJibHbl K npnMeCHl\l B l\lHIIIeirnx ,n;pyr11x H30TOITOB HJIII coce,n;n11x 

.H,n;ep. O~eHeHbl ceqeHHH o6pa3oBaHHH CHJibHO Hei1Tpono,n;eq>H~HTI!bIX H30TOITOB 

6ap11H, KOTOpbie .HBJIHIOTC.H Kan,n;n,n;aTal\m ,ll;JIH IIOl!CKa KJiaCTepnoil pa,n;HaKTHB

HOCTll. 

4. Ilpe,n;JIO)KeHa cxeMa pacqeTa ceqeHIIH o6pa3oBaHHH 11cnapnTeJihHoro ocTaTKa 

a peaK~II.HX HeITOJIHOro CJIIIHI!l!H a paMKax MO)l;eJIII ,ll.51C. Ilpe,n;JIO)KeHbI peaK

~IIII ,ll;JI.H noJiyqeHIIH H30TOITOB cnepxTH)K8Jib!X H,a:ep C 101 :::; z :=:; 108, ern;e 

He Hail,a:eHHb!X 3KCnepIIMeHTaJibH0, H paccq11TaHbl ceqeHl!H o6pa30BaHHH 3THX 

II30TOIT0B. 

5. Ilpe,n;Jio)KeHa Mo,n;eJib ,n;JI.H on11can11H BhIJieTa uei1TpoHa II3 ,ll.51C. Ilpon3ae,n;ena 

o~eHKa nepo.HTHOCTH 3Toro npo~ecca n ycTanonJieHa ee II30Tom1qecKaH 3anHc11-

MOCTh ,ll;JIH ,ll.51C, o6pa3oaanHhIX BO nxo,n;HOM KanaJie peaKIWil 62- 73Ni+208Pb. 

PaccMOTpeHbI cJiyqaH o,n;11HaKOBhIX n pa3HhIX Ter.mepaTyp .H,n;ep ,ll.51C. Ilpe,n;Jio

)KeH 3KcnepHMeHTaJibHblll MeTo,n; ycTaHOBJieHHH cpopMbI npe,n;pa3pbrnnolt KOil

q>IIrypa~Hll. 
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