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I. l2.!!..fl.!!~!!~e 

~!3BeCTHO, qTO npH 3HeprH!!X .lI.O 1?-20 M3B Ha HYKJlOH CJlH!!HHe !!.lI.ep 

C ~OpMKpoBaHHeM COCT8~Horo !!.lI.pa HBJlHeTC!! O.ll.HMY H3 OCHOBHWX H.lI.epHYX 
npoueccoB BO B3aHMO.ll.eItCTBHI1 THJ:eJlWX HOHOB C lI.l1.paMH 11-3/. 113YqeHKe 

3MHCCHH JlerKHX 3apSlli[eHHWX \!BCTKU 113 B030Yll'Jl.eHHOrO COCT8BHorO H.lI.pa 
n03BOJlSl6T nony48Tb HH~OpMaUHD 0 ero T6MnepaTYpe,cunae R ~e@opMauaa/4/. 
B 3KCnepHMeHT9 aCnapRTanhHU9 qaCTKUW BW.lI.eJlHDTCH no ~~p8KTepHYM 
yrJlOBYM p8Cnpe.ll.6Jl6HKSlM H 3HepreTK4ecKHM cneKTpaM. OHH BHOe!!T OCHOB

HoR BKJl8.l1. B C64eHKe 3MI1CCHH JlerKHX 38pSlMeHHwx q8CTHU no.ll. OOJlbWHMH 

yrnaMH BWJleTa, 

CTaTHCTKqeCK8S1 .IH).lI.eJlb paCna.ll.8 B030ytt.ll.eHHOrO COCTaBHOrO fI.lI.pa, 

MO.lUlif!KUHpoBaHHaSl B co OTB eTCTBHH C OC006HHOCT flMK peaKuHR C TfI][eJlYMH 

HOHaMH (OOJlblll1e yrJlOBY6 MONeHTY H B WCOKHe 3Hep rKK B030Y'I:.lI.eHKI!), 

n03BOJlHeT OnHCYBaTb 3H6preTH4eCKKe CneKTpy K yrJlOBye paCnp6.l1.6JleHKH 

Jl6rKKX 3aPSlX6HHYX qaCTHU, HcnYi6HHYX COCTaBHWM SI.lI.POM, H K3BJleKaTb 

K3 HKX HeOOXO~mMYD HHifiopM8UKD 51, BU6cTe C T6M npK cpaBHeHKK 3Kcne

pmMeHT8JlbHYX K pac4eTHwx .lI.8HHYX .lI.JlH CeqeHKIt 3MKCCKH JlerKKX 3aPH][6H

HYX qaCTKU COCTaBHYM SI.lI.POM B pH.lI.e CJlyq8eB B03HHKaDT cepbe3Hwe pac

XOJ:.lI.eHHfI. B 8aOOTe 161 .lI.eTaJlbHO K3yqaJlC!! DYJleT 0( -\!BCTKU B peaK

UKK 197Au ... 4 Ar (340 M3B). liYJlH H3MepeHY :':lHepreTHq eCKK6 cneKTpw K 

yrJlOBye pacnpe.ll.eJleHKSI J -qaCTKU, npOBe.ll.eHY KOppeJlSlUHOHHwe K3wepe

HKSI C perKcTpaUKeR ~ -qaCTKUW K OCKOJlKa ~eJleHH!!. Bce 3TO n03BOJlHJlO 

H8.l1.eJ:HO BY.lI.eJlKTb ~ -qaCTHUY, Kcny~eHHye B030y.~eHHwM COCTaBHWM SI.lI.

pm.4. liWJlK npoBe.ll.eHY T8K:re paCqeTY OTHomeHHSI BYXO.ll.OB KCnapHTellbHWX 1.
qaCTHU K OCKOJlKOB .lI.eJleHKIl cocraBHoro iUlpa. OKa3aJlOCb, 'ITO B 3Kcne
pKueHTe HaOJlD.lI.8eTCil rI. -qaCTKU B .lI.eCHTKH pa3 OOllbme, qeM 3TO CJle

.lI.yeT H3 iRC1.IeTOB no CTaTKCTHqeCKolt MO.ll.eJlH IRCfI8.ll.8 B030Y][JI.eHHOrO 

cOCTaBHoro iUlpa. Eme OOJlbWee iRCXOX.lI.eHKe Mez.ll.Y .lI.aHHYMH 3KCnepHMeRTa 

H paCqeTaNH OWIO YCTaH OBJleHO .lI.JlH peaKUKHd2Th + 40A,.. (240 W3B). Ce

qeHHe 3MKCCHK HcnapKTeJlbHYX rI. -qaCTHU. 3aperKCTpKpOBaHHoe B 3Kcne
pKMeHTe 17/, OKa38JlOCb Ha .lI.Ba nopfl.ll.Ka BYWe paCqeTHOrO 18/. OO~flCHKTb 
3TO paCXO][JI.eHKe BJlKHHHeN CKJlbHOR .lI.eif!opuaUKK COCT8BHoro SI.lI.pa He Y.lI.aeT
CH. B pe8KUHK 232Th ... 4°Ar 171 CJla08S1 aHK30TponKfi yr~oBoro pacnpe.ll.e-

JleHKfI "-\!BCTHU B 38.l1.Hel! nOJlycq.epe cBK.lI.eTeJlbCTByeT 00 OTHOCHTeJlb-
HO HeBYCOKOM Cpe.ll.HeM cnHHe COCT8BHoro upa. B peaKUHHI97Au + 40A,..I6'1 
Oapbep lIeJleHKSI co CTaBH oro iUlpa 237Bk J(Clle38eT npH cnHHe B HeCII'.OJlbKO 

.lI.eCHTKOB e.ll.HHKU h. JTO .neMeT HeB03MOJ:HYW OOpa30BBHKe COCTaBHWX 

'''lot.•l;d~l.iri~tI RHCTlryrj
·'~J;BW.r HCCJleJOllJ.lIt 
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H~ep co 3HaQHTenbHYWH yrnoB~wH WOWeHlaWH, npH KOTOp~X, cornaCHO 19/, 
HaQHHaerCH ~cHneHHe B~xo~a d. -QaCTHll no cpaBHeHHIl C ~eneHHeM. 

B 18,1 I d~na npe.lnoZeHa B03MOZHaH HHTepnpeTallHH :3Toro pacxoll:~e
HHH Ha OCHOBe HOBoro no~xo~ K npolleccy cnHHHHH ~ByX cnOEH~X ~ep/ll/. 
CornaCHO 3TOWY no~xo,u npOllecc cnHHHHH ~ByX cnOEH~X H~ep WOEHO paCCMaT

pHBan KaK npelenbllllt cnyQaIt r nydoKoHeyn pyrHx nepe)l.aQ • .llBoItHaH ~epHaH 

CHCTewa, odpa30BaBmaHCH B rnydoKoHeynpyrHx CTonKHOBeHHHX C yrnoB~M 

WOMEl\iTOM HHze KpHT~eCKoro, ! <tKP , 3BOllllI\HOHHpyeT K nonHOMY cnHH

HHIl nYTew nocne~OBaTenbHolt, OdOnOQKa 3a OdOnOQKolt, nepe~QH HYKnOHOB 

OT donee nerKOrO K donee THzenowy H~py. B paMKaX 3Toro no~xo~a Ha nyTH 

K nonHowy cnHHIlHIl OdH3aTenbHO 1jI0pwilpyeTcil ,;( -KnacTepHall KOHljlllrypa

llllil ,D.BOItHOIt 1I,1l~~PHOIt cHcTew~, Kor~a OT nerKoro lI~pa OCTallTCIl nocnEUlHHe 

4 HYKnOHa f S -OdOnOQKH. MOKHO CKa38.Tb, Qro rI. -KnaCT epHall KOHljlllry

paI\HII ~OItHOIt MepHolt CHCTe~ IIBMeTCIl "nO(:ne,llHelt CTaHllHelt" Ha 

nyu K nonHowy CJlHIIHHIl lI~ep. 

nepe~Qa ~KnoHoB OT nerKoro K Tlizenowy II)l.PY Be~eT K yweHbweHHD 

WOW Ell Ta HHepI\HH ~BOItHOIt lI.lepHolt CHCTew ItI COOTBeTCTBeHHO K B03paCTaHHIl 

CKOPOCTII ee Bpa~eHHIl. EcnH HaneTall~Hw lI)l.POw IIBnlleTCIl ~OCTaTOQHO Tlille

n~1t HOH, TO CKOPOCTb Bpa~eHHIl CHCTew~ npH nepe~aQe 3HaQilTenbHoro QHCna 

HYKllOHOB wozeT B03paCTH HaCTonbKO, 'ITO nOTeHllHanbH~ dapbep, y~epEIlBaD

~HIt lI~pa B TeCHOW KOHTaKTe, HCQe3aeT, H ~BOKHaH lI~epHaH CHCTewa pacna

~aeTCIl Ha ~a lI)l.p!. ~pe.rwetl Ta. 3TOT 31jJ1jJeKT no nyQH n Ha3BaHHe I\eHTpodellt-

HoR IjlparweH TaI\HH II 7. . 
TaKHW Odpa30W, B peaKI\HIIX C ~OCTaTOQHO TIIEen~WH HOHaWH B03WOll:H~ 

~Ba HCTOQHHKa "-QaCTHI\ C nplKTmeCKH O~HHaKOB~MH CBoItCTBaWH: 

3WHCCHil H3 COCTaBHoro II,Ilpa H plcna)l, ,J -KnacTepHolt KoHt!Hrypallllll 

~BoRHOIt lI.lepHOIt CHCTew~. KOHKypeHI\HII co CTOpOH~ ~eneHHIl dy~eT no-pa3

HOWY CKa3~BaTbCIi Ba KaZ~OW H3 3THX HCTOQHIlKOB. OHa dy~eT YMeHbwaTb 

B~XO,ll HcnapHTeJlbH~X ~ -QaCTHll,1I Tew CllnbHee, 'lew Tlillenee COCTaB-

Hoe lI~po. Pacna,ll "-KnaCTepHolt KO~HrypaI\1I11 )l.BOItHOIt H~epHolt CHC-

Tew~, HanpOTHB, He CBlI3aH C KOHKypeHI\lIelt ~enHTenbHoro KaHana, nOCKonb

KY pacna~ npOHCXO,llHT ~O 1jI0pMHpoBaHHH COCTaBHoro II,Ilpa II B ycnoBHIIX 

OTCYTCTBHII nOTeHUHanbHoro dapbepa ~RII B~neTa 0( -QaCTHI\. 

Anll npOBepKH ~HH~X npe~nonOlleHHIt B HaCToll~elt padOTe npOBe~eH~ 

paCQeT~ CeQeHHIl odpa30BaHHil J. -QaCTHll 3a CQeT 3WHCCHH H3 COCTaBHoro 

lI~pa ,Ilnll pll~ lI~epH~X peaKI\HIt, KOTo~e 113~QanHCb 3KCneplIMeHTanbHO. 

IiliJIH BWdpaHIii .lBe rpynn~ peaKI\HIt. B nepBolt 113 HIIX He ~on:a:Ha d~na HadnD

.laTDe H I\eH TpodeZH8JI IjlparweHTaIlHIl. 3TO d~1I peaKI\HH, B KOTOp~X WllmeHH 

113 I97Au H 209B; odnYQaJIHCb cpaBHHTenbHO nerKHWH HOHaWH yrnepoAa H 

KHCJlOpO~. Bo BTOPOIt rpynne, r~e dowdap~HpYIl~IIWH QaCTHI\awH d~nH HOH~ 

40Ar , HanpOTHB, OKH,laeTCIl 3HaQHTeJlbH~ BKna,l OT lleHTpodeKHolt IjIparweHTa

I\HII. BKlIa,l OT IleHTpodeKHoR IjlparweHTallHH B CeQeHHH Odpa30BaHilil 
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paBHOBeCH~X r;( -Q8.CTHll ~Onll:eH B03paCTaTb no wepe YBenHQeHll1l ~enll-
MOCTII COCTaBHoro H~pa • .Ilnll B~IiBneHIIJI 3Toro 3<l>tPeKTa B KaQeCTBS ;"Hme

Hell d~JlH B~dp1l.H~ natAJ ' 197Au H 2J2Th 

;2 • Q!!! ca !lli~_~~~! 

CeQeHHe B~XO~8. HcnapHTenbH~x QaCTlI1l B cTaTHCTHQecKDIt yo~enH 

pacna.lI.a B03dYll~eHHoro H~pa onpe~e.nlleTcll ~ByWIl ljIaKTOp8.WII: CeQeHlleW 

Odpa30BaHIIH COCTaBHoro H~pa H KOHl<ypeHllHelt wez,u pa3nHQH~WH KaHan8.MII 

ero Ill. cnaM. 

a • Q~~Q~~..£Q.Q!.!t~!!0 rQ._II.l~~ 

Ce4eHHe cnHIIHHH npH B3B.HMO~ellcTBIIH ~yx lI,Ilep 3a~aBanOCb cne,llYIl

~HM oOpa30w; 

() = FOf = 7TlJ 2F (2t..i)71 , 

r; = (1 + exp/(t- to )/4} )-1, 

r~e Te - Ko~IjIHllHeHT npoHHIlaeMocTH ~nll l-napllHanbHOIt BonH~, napa-

MeTp 4 = ::l Cpe3ynbTaT~ plCQeTOB Mano QyBcTBHTenbH~ K ero BeJIHQIIHe). 

eo B~dllpanocb TaKHM odpa30M, QT od~ on IIClmaTb 3KcnepilweH TanbH~ e 

~aHH~e no CeQeHHHM cnIlHHHH. B peaKI\HIIX C TlizenlilWH HOHaWIl cy~ecTByllT 

ocodeHHOCTII, KOTop~e Heodxo~HWO yQHT~aTb B paCQeT8.X. 3KcnepIIWeHT8.nb

HO .ce'leHHH cnHHIIHH Od~QHO onpe~e.nHIlTCIl cywwolt B~XO,llOB HcnapllTenbH~X 

OCTaTKOB CecnH OHlt Hadn[~aIlTC H) H OCKonKOB ~eneHHIl. B paCCM8.TpIlBae

M~X HaMH peaKlllIHX KaHan ~eneHHH IIBJIlIeTCIl ~OWHHHpyll~HW. OTKp~THe d~CT

poro ~eneHIIII (KBa311~eneHHII) npHBeno K nOHHwaHHIl Toro IjJaKT8., 'ITO 

TonbKO '~aCTb 3KcnepHweHTanbHO Hadnll~aew~x OCKonKOB .leneHHIl wozeT d~Tb 

CBH3aHa C pacna~OM COCTaBHoro lI~pa. l1pyrall QaCTb IIBJIlIeTCIl npO~KTOW 

pacn8.~a ~BOI\HOI\ H~epHolt CHCTew~, He npoxo~~elt B npOllecce cBoelt 3BOnD

Uilil CTa~lI[) odpa30BaHHH COCTaBHoro lI~pa. npHHIlTO CQHTaTb 112/, 'ITO 

rpaHIII\a well~y KBa3H~eneHHew H 1jI0pwHpOBaHHew COCTaBHoro lI,1lpa onpe.lenll

eTCH yr nOB~y. woweHTOM R: e8120 , npll KOTOPOW dapbep .leneHHH COCTaB-

Horo lI~pa IICQe3aeT. LnH peaKllll1t I rpynn~ (HaJleTall.He 1I0HIII 12c II 

160) KBa311~eneHlle OTCYTcTByeT, H Po B~dHpaJlOCb C TOQHOCTbll ~o 
HeCKonbKHX e~IIHHll ~ paBH~w 3HaQeHHIl RKp ,onpe.leneHHowy no 

wo~enH Eacca, KOTOPM a~eKBaTHO OnHClmaeT CeQeHHII CJlIIIIHHIl .lnH ,IlaHHIIIX 

KowdHHaI\1I1t CTanKHBaD II\H XCII II.ll ep III. l1J1H peaKIlHII C MOHalaH 40A'" 

(rr rpynna) 3HaQeHHe eo He npeB~lIaJlO BeJlHQHH~ yrJloBoro WOWeHTa 

RrJj =0 ,npll KOTOpol:l: dapbep .leneHHR HCQe3aeT. 11.l1li COCTaBHYX H,Ilep 

?72108 , 2J7BK H 149T& , Odpa3YllllUfXCR B peaKllJIliX C 40A" BeJIHQlflla 
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E sO 	 npMlolepHO paBHa ~ 60t,) ~80~ K ;- 901i COOTBeTCT BeHt3f 
HO, eC~H HCXO~KTh KS oueHoK no Mo~enK xono~o2 Bpa~aD~~cR K~/13/. 
fls-sa ~ Bos6~eHRa COCTaBHoro R~pa npe~enhHwe yrnoB~e 

MOllel! Tli ~OJlllllW el~Tb c~e caeHHO 1151 MeHhme, no 310MY Kcnonh sy8M~e 
HaMH ce4eHHR celpasoBaHHR KOMnayH~-R~ep RBnR~TCR 3aBlimeHH~MK, 4TO 

COOTBeT CTBeHHO npKBo~T K B8PXHMloI OU8HKaM Ha C848HKR 3MKCCKK JIerKKX 

sapRxeHHliX 	4aCTKU KS cocraBHoro R~pa. 

el. ~!l!1.!LgQQm..!!!!QIlL.!!Jm3! 

B crarKcrH4eCKoR MO~enK Xaysepa - ~aIDelaxa, Koropy~ M~ KcnonhSyeM 

~JIR DnHCaHKR pacnaAa B03ely~eHHoro KOMnaYH~-~pa, B~XO~ 4aCTKU npo

nopUlloHaneH COOTBeTCTBYIl~KM IPaSOB~M Od'heM8M C Y48TOM orpaHKl.JeHKll, 

HanaraeM~X BaKOHaMIl coxpaH8HKR SHeprKK K yrnol:loro MUMeJ1Ta. II paCl.J8T<;iX 

Yl.JKrliaanaCb KOH~peHUKg MeIAY KaHaJIaMK pacna~a C B~neToM JlerKKX 4ac~ 

THU (H8ltrpOHoB, npOTOHOB, rJ,. -l.JaCnfU), r: -KBaHTOS K ~en8HKR. 
BepORTHocrb aMKCCIlK 4aCTKU nponopUKOHaJIbHa KHTerpaJIY 

tI""u;< 

r:::::: Jf (l)1 ( u, I ) if,!
I,I 0 

or npollsBe~eHIU nnOTHOCTIl YPoBHe2 .llOl.IepHerO ~pa f{U,l) K KO~I1Ul1eH
TOB npOHMnaeMOCTK 1; fl:.) • nJIg nnOTH OCT 11 YPOB Hell I1cnollh SOBallOCb ¢!epMK

-rasOBoe BlipaJ:eHlle. KOHKpeTHlill BK~ :lToro BlipaxeHI1R K onpe.n.eneHKe na

paMeTpOB, BXO~RmKX B Hero, npOBO~KJIOCb TaK xe, KaK B paeloTe IR/. 
K03~KUKeHTIi npOHII~eMOCT II r; (t) ,onpe.n.eJIRIlIllK8 ~;fHa.MI1KY npou ecca 

KcnapeHlIR, Bli4KcnRnKCb C OnTH48CKKloUi nOTeHUIHiJIaMK, onl1CliBaDII!KMK 

ynpyroe !RCCeRHlle JIerKKX 4aCTKU Ha ~04epHKX II,ll,pax. neneHKe p:l.CCl.!8T

pKBanOCb B !RMKax MOlenK Dopa - YlInnepa • BlicoTa Caphepa ~eJIeHIIR 

SaBIICeJIa OT BeJIll4KHIi yrJIOBOrO MOMBH Ta 114/ • .lInR HYJIeBOrO yr nOBoro 

MOMeura Clafbep lenll!llUI 108 sneMeHTa K LJ7Bk elpaJICR K3 TeOpeTIIl.JeCKKX 

paCqerOB / 51, B KOTOPliX Y4KrliBanocb BnKRHlIe HarpeBaHKR ~£a Ha ero 

BWCOTY. nnR ~pyrKx cocraBHliX RAep, TaK .e,KaK II B padoTe 61 
l1:>11 

6apbep Ae }[eI!HR paBHIUCR 0,8 Bf , TIapaMeTp CI, ,0npe~eJIIn:lW.Ifl'! 

nJlOTHOCTb YPoBHeft B CelJlOBolt T04Ke, AM C OCTaBHWX R~ep, odpa30BaHHhlX 

B peaKUKK C KOHaMH 12C H 160, paBHRncR at = 1,08 f I,05an • nJIR 

pealtllKIL C KOHaMH 40AI'" <t"'O'1 ,4TO npHBoAKT K BepxHKw oueHKfUI. Ha 

celleRife 3MlICCKK JlerKKX lIaCTKU !f3 co CTaBHoro II,ll,pa. 

3. fmllbT MlLm!:.~ru!UL!1lC_ oel C~A!!!l..!i!! 

PaCCMorpHM CHaqaJla pea~HK I rpyn~,T.e. B3aKMo.n.e2cTBlfe 1f0Hoa 

12C if 160 C Jl,l,paMH 197AU H 09B;. B Ta6nKue I npKB e~eHbI HeKDTopwe 

mpaJtT~HCTHJ.H 3THX peaKlUfIl, pe3YJlbTarbi TeopeTK4eCKKX ~CqeTOB K 
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Ta6mfua I 

PeaKUlIR 	 t:i..r; E* Faro fo _ _~~_~N~L____~i$ C'!..$) _____ ~_C'!.~~_ 
(113[,)(11),) 3KCO, Teop. 3Rcn. Teop. 3Kcn. Teop. 

L'c+ 197Au 	 1.-6 100 H3 56 1 1100:;)80 14CJ;) 1300:/60 Va6 IJO 11<l 

V6 b6 b1 56 I5d}:)OO 1481, I3tlo!.C'7() 124;; 73 L:fl 

197Au 168 If') 8,) 80 I?O(lt340 169 ('. 160(:>:3,'0 D(JO cC:ll 10'1 

160+L'09Bi 168 109 eo 80 1660'!:. 3::0 164':1 14,)4 DO 113 

----"._------- ---- -- -- - ---_. __ ._------------------_. ----

COOTBeTCTBYDUlKe 3KcnepKMeHTa.~hHhle ,lli"HH~e 113 p~d\JT II7,UlI • JraHHhle 

nOKa3HBaIJT, l.JTO npll y4eTe yrJIOBhlX MOMeHToB, MeHhlUlIX npe.n.ellhHoro MOMeH

Ta R ,KorAa TonhKO K KMeeT CMhlcn rOBoplITh od oelpa30BtlHlfll
6f

• O 
COCTaBHoro R~pa, MO~HO, C pasYMHliMII napoMeTpaMK CTftTIICT¥NecKoll Mo.n.e

nil, xopowo onllCOTh IIMeDUllleCR 3KcnepllMeHT8JIbHlie .n.aHHhlC no Cel.J8HIIHM 

CJlIIRHl!R' .n.eneHI1R l! BliXO)\aM '-llaCTJlJu. TaRKM oCpasoM, MexaHlI3M 

IICnapeHIIR 113 KOMnaYH.n.-RApa JlerKIiX 3apRJ:eHHhlX 1.18CTIIU OKa3h1BaeTCH ,1(0

CTaTOllBhlM AnsI onllC8BKI! HadnKl.n.8eMoro BI>Xo.n.a paBH(1B8CHblX 1- llaCTIIU. 

G.n.HaKO, eCllK OdP~TIIThCR It donee T RlI(8n~~j HaneTaKlUlIlM IWHaM, TO 

clITyaUIIR MeHReTCR pa~KllllhI!O. B raelllllue " npillle,ll,eHhI pe3ynhTi:tThI 

Teoper¥N 8CKI1X PlC'lerOB II 3KcnepKMeHTanhHli8 .n.aHH~e ,Il.JlR B3a1lMo.n.ellcTBI1R 

4UAr C R,ll.paMl1 I09A;r 197A« 11 232Th • .L;.t.a. pSa:KWll1 

Tl1dnllua :2 

Ei,,,Jij £""£'11'0 fo (liS) 0;.(11:;)Per;KUIIR 
~ 	 ----------

_(J{3!l)_(M:ig) ________~K~___ _!~Ql!~____~I5Q!}~___T!tQP,~__ 

40Ar-~ 109 A9 ;285 156 90 80 790:.100* 700 VOO :363 

40 Ar+ 19'1Au J4() 163 7";; ?2 	 370 J'J9 34 

40Ar-+D?Th 240 77 60 60 	 IOu 60 0,6 

109 

'toAr'( c8'J M 33) + Ag 3KcnepKMeHTanbHhle MHH~ BSRTli liS pad on. /20/, 
MR 40Ar-' (340 Ma£) + 197AU _ 113 /6/, ~nR 40Ar-' (240 M3B) +232 Th

1 	 113 I'll, TIPIf B3allMO.ll.eltcTBKH KOHOB aprOHa C cepeelpoM TeOperK4eCKKe ce

l.JeHKR CJIKRHKR cornaC~TCR C H8elnDAaeMWMK Ha 3KCnepKMeHTe ( ~Teo~=J 609 Mel; 	 ~H~C, ~ 670:100 Mel, 3KcnepKMeHTaJlbHhle ~aHHwe K3 /171, n 

O~HaKO pa c4eTHlilt BWXO,ll KCnapneJlhHhlX .( - 4aCTKrt OKaaaJlCR B 3 paaa 
-----------	 1191 
'1£ YTO'lHeHHble ,ll;aHHhle no ce4eHKlu,1 CJlKRHKR B3RTII K3 paelOTIi •. 
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MeHhme 3KCnepHYeHTanhHOrO. UPH nepeXOAe K 60nee Ta~enHM aApaM -MHme

HaM, rAe AeJleHII!e CTRHOBHTCIi AOMIlHHPYllllll'lM KaHaJlOM pacnaAa COCTaBHoro 

IlApa, paSJlHqfl!e Me~ TeOpeTl'lqeCKI'lMfI! fI! 3KCnepHMeHTaJlhHYMH CeqeHl'laMI'l 

fl!CnapII!TaJlhHYX ~ -qaCTII!U pasKO BospaCTaeT. B peaKUfI!l'l Ha sonOTe OHO 

AOCTHraeT AeCIlT~ pas, fI! B peaKUHfI! Ha TOpl'lH B03paCTaeT AO CTa pa3, 

YBeJlHqeHII!1l JB,CqeTHOrO CeqeHII!1l 3MI'lCCHI'l qI. -qaCTHU 1oI0]l;HO A06I1!ThCa, 

H3MeHII!B COOTHOmeHII!e MeKAY a~ II! ~ ,0AHaKO npl'l 3TOM AeJlfl!MOCTh 

IlAep OKa3HBaeTCli HenpaBAonoA06HO loIaJloA. BapHaUHI'l ~pyrfl!x napaloieTpOB 

MO~eJlI'l He OKa3YBallT 3aMeTHOrO BJlHIiHI'lIi Ha BeJll'lqll!HY CeqeijHIl I'lCnapl'lTeJlh-

HIiX Ii - qaCTIIU B 1'l3yqaeMOA o6nacn 3HeprHA B036ys.u;eH'l1i I'l yrnoBoro 

MOMaHTa. TaKKIol oOpaSOM, npfl! peaJll'lCTI'l4eCKI'lX 3HaqeHI'lliX napaMeTpOB 

CTaTKCTl'lqeCKO~ Ml.u;enfl! I'l fl!X BapKaUl'laX B pa3YlolHliX npe.u;enaX He y.u;aeTCIi 

onKcaTh Ha6J1Il.u;aeMye B aKcnepKloIeHTax CeqeHfI!ll 06pa30BaHI'lli paBHOBeCHYX 

J.. -48CTfI!U B peaKUKIIX C 1'l0HaMI'l 40Ar , npl'l4eM pa3J1Kql'l~ B03paCTaeT C 

YBe.'II'l<leHKeM MaCCY I'l 3apa.u;a COCTaBHOro Mpa. 

Pacxo:t~eHfI!e Mel'tAY npe.u;CKll.3fl.Hillll.IK TeOpKI'l II .lII'l.HHYMI'l 3KcnepMMeHTa 

MOlleT yKa3YBaTb JlfI!60 Ha nO.f!BJleHl'le HOBblX MeXaHI'l3MOB 3MKCCI'll'l ,- qaCT1'l1l 

B peaKUI'l.f!X C ~OCTaTIJ.I no TflJl(eJlblMK KOHaMI'l, JlilOO Ha onpe.u;eneHHhle Tpy.u;HOC

TI'l CUMOJ:l CTftTMCTH<leCKOA TeOpKI'l. 

PaCCMO!pI'lM KpaTKO HeKOTOpye O!KpIiTlie BOI1pOCIi, KaCall~l'leCIi npKMe

HeHKa CTaTKCTI1<I eCK(lA Mo.u;eJlfl! • O.u;HI'lM 1'l3 HKX IlBJllleTCIi HaXOlll,l1eHile 

KO:$PI'lUl'leHTOB npOHfI!UaeMOCTfI! 'if (E.) ,onpe.u;eJlIlIl!UI'lX .u;l'llBl.Il'lKY Kcnape

HfI!lI 4aCTI'lU 1'l3 BO 30y ll.u;eH HY x Me p. 'reop eTlNeCKI'l 7[,(£) .u;OJlllCHIi 1'l3BJleKaTb

Cli K3 .u;CUIHIiX no CeqeHI'lliM OOpaTHIiX peaKUMll, T.e. !f3 peaKUI'lA CJlllaHl'l1i 

JlerKKX qaCTI'lU C HarpeTlilolfl! lI.lI:PaMll. JKCnepl1MeHTaJlhHIiX ~CUIHYX no TaKHM 

peaKUllli10l HeT. 1103T OMY KO 3iWlllUKeH Tii npOHl'luaeMOCTI'l paCC41'lTYB8IIT JlK60 

Ha OCHOBe OnTlNeCKKX nOTeHIJ:fI!UJlOB /:~/, OnMCblB8IIIIIKX ynpyroe paccellHKe 

K CeqeHlle peaKUI'lM, nl'l60 onpeJleJlllllT KaK npOHlfuaelolOCTh 4epe3 Oapbep, 

~ilKCl'lpOBaHHIiA no CeqeHfI!RM CJlI'lIlHI'lIi C XOJlO~H~MH R.u;paMI'l/211 • PaCqeT~ 
C K03cW>HUileHTB.MM '!f(E), onpeJleJleHHIiMH no ,D;aHHIiIol CJlilaHI'lIl, I1pHBO.u;IlT K 

YBe!!l'lqeHKIl Blixo~a npOTOHOB B 1,5 pa38 I'l y),(eHbllleHHIl BIiXOAa I 4aCTI'lU 

npl'lMepHO Ha TpeTh no cpaBHefll'l1l C pe3YJlbTaT81.m, npHBe.u;eHHhlMI'l a Ta6J1l'luax 

I I'l 2. !{03!WlilUl'leHTIi npOHl'luaeMocTIl ~onllH~ TIlKl:e MeHIlThCIi C H:JMeH eHl'leM 

.u;~oplolaUHI'l Il.u;pa, oc06eHHo B8l1CHii 3TIl ~~eKT~ npl'l OOJlhmKX yrJloBlix 1.10

loIeHTax COCTaBHoro H~pa /q/. YBe!!l'lqeHHe .u;e$0PIol8UI'lIl npKBO~I'lT K nOHllxe

Hl'ln Oap&epa .u;JIIi I'lCnapeHHIl qaCTI'lU I'l YBeJlllqeH1l1l ~X B~xo.u;a. Haml'l )'(e10

.u;l'lqeCKHe paCqeTIi nOKa3YBaIlT, liTO YloIeHhmefllle BIiCOTIi Oaphepa, Hanpll)'(ep, 

Ha 3 M3B no CpaBHeHHIl C BeJlllqKHOA, onpe.u;e JleHHoR 113 ,D;aHHYX no CJIJ.1f{

muI~I/ .YB6JU1'mBa9T BblXO,lUl .< -qaCTHU B peaKUI'lH 40A,.. .109A8 ..... )(n ~... 

C 23? 1oI0.u;0 4451010, B peaKUHH 40Ar" .I97AI.I ....xn•••• C 21 1oI6.u;0 681010, TO 

eCTh paccorJlaCOBaHl'le C 3KCnepl'lMeH TOM OCTaeTCIi H COXpaHaeT CBOIt !TOpR~OK 
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BeJlK<lfl!HY. Eonee Toro, BJiHIlHl'le ·~~eKTa ~OJl]I;HO Yl4eHhwanCIi C YBeJlI'l4e

Hl'leM MaCCIi COCTaBHoro a.u;pa, nOTaMY 'ITO qel4 TlilleJlee COCTaBHoe a.u;po, 

TeM MeHhlllee 3HaqeHKe npe.u;eJlhHOrO yrJloBoro MOloleHTa OHO MOlleT I'lMeTh

( e,r YMeHhwaeTCIi C POCTOM A).8 o 
U03T(J,!y KalWTCIi MaJlOBepOIiTHYM, 'ITO KaKl'le-JlH60 140.u;~liKaUHI'l KO:J<ti

~I'lUl'leHTOB npOHl'luaeMOCTI'l MorYT BOCCTaHOBKTh corJlacl'le peSYJlbTaTOB Jll.C

qeTOB no CTanIC TIN eCKoA 1M) .l(eJiH C 3KCnepI'lMeHTOM. 

JIpynil4 OTKpYTIiM BonpOCOM, KaCalllJl)!MCIl COrnaCOBaHHOrO npm.aeHeHI'lIl 

CTaTHCT~eCKoA TeopKH, IlBJIlieTCIi I'lcnOJlb30BaHile MO~eJlIl Eopa-YHJlJlepa 

.u;!!11 On1'lcaH1'l1i npOIJ:eCca .u;eJleHI'lH B yCJlOBKRX, Kor.u;a TeMnepalYpa CHCTeMY 

paBHa I'lJlI'l 60JlbWe BIiCOTIi 6apbepa .l(eJleHKIl 122/. TaKaIi cl'lTyauHIl B03Hfl!Ka

eT npH 06pa30BaHI'll'l HarpeToro ~pa 108 3neueHTa npl'l B3aHMo~eRcTBHI'l 

aprOHa C TopHeM. EOJlee nocne.u;oBaTeJlhHYR no.u;xo~ .u;OJllleH IlBHYU 06pa3014 

yqHTYBaTb .u;HHaMHKY npouecca .l(eneHHH, KOTopaa B 3~aqHTeJlbHoR Mepe 

onpe~enlieTcH ~HCCl'lnaTI'lBHYUH CBoRCTBaMI'l ll.u;epHoA cpe~Y /22,23/ • YlIeT 

.u;HHaMI'lKI'l ~eJleHHIl MoxeT CKa3~BaThCa I'l Ha KOHKypeHIJ:HH pa3J1H<lHYX KaHa-

JlOB plcnll..u;a, B qaCTHOCTll, npl'lBoAHTh K YBeJlHqeHHIl B~XOAa I'lCnapl'lTeJlbHYX 

qaCTI'lU. B HaCTOlimee BpeNS OTCYTCTBYIlT nOCJle.l(OBaTeJlhHYe plCqeTN, 

yql'lTIiBaDmll~ B!!HRHHe ~I'lHaMI'lKK Ae~eHl'la HB. KOHKypeHUll1l pa3J11'l4HYX 

KaHaJlOB pacna~a. CymecTBYIlT TOJlhKO rpy6ye OIJ:eHKIl /22/ BJlIlIlHHH Oones 

a~eKBaTHoro paCQ,lOTpeHHIl .u;eJleHl'lli Ha BIiXO.u;1i HeRTpoHoB. B /22/ .u;eJleHfI!e 

onllcawaJJOCh B ~~y3HOHHOR Mo.u;eJlI'l, H ~JlR c~<lall 24bCf npfl! 3Heprwllx 

B036YlIl,I18HHIl 100 - 200 M3B yqeT .u;HHaMI'lKIl .u;eJleHI'lR npfl!BO.u;HJI K YBeJlIl

qeHKIl BIiXO.l(OB HeAtpoHoB no cpaBHeHHIl C 06Y<lHIiMIl CTaTHCTlNeCKIlMil 

OueHKaMH He 60Jlee qeM B 3 pa3a. MOllHO OZH~aTb no.u;06Horo ~~eKTa I'l npll 

3MHCCIll'l 3apneHHYX qUCTIlU. Ho H B TaKOY c~ 'lae, nO-BH,IlI'l140IolY, He 

060llCHlieTCli Ha6J1Il,D;aeMOe pa3nHqHe B O~I'lH-~a nopH~Ka no cpaBHeHl'l1l C 

3KCnepI'lMeHTOM, nOJlyqeHHOe B CTaa~apTHYX CTaTIlCTKqeCKIlX paCq eTax. 

4. ~~.::!!!!!Wl. 

CpaBHeHl'le pe3y.~hTaToB plc4eTa C 3KcneplfloleHTaJlhHYMI'l .u;aHHIiUI'l, 

npOBe.u;eHHoe .u;JlIl .l(BYX rpynn peaKUfI!R n03BOJlli6T c.u;eJlaTh cJle~Il~l'le 

BYBO.u;~. 1. CTanCTHqeCKali TeopllH pacna~a COCTaBHoro Mpa 06'bIiCHlieT 

BNXO.ll.Y paBHOBeCHYX rI. -qaCTKU npl'l B3aI'lMo.u;eRcTBIlK H8J1eTaDm1'lX 

HOHOB HeOOJlbmoR MaCCIi ( 
12C I'l 160) C TlilleJlUMI'l ~paMIl. 2. aCnap8HR8M 

H3 COCTaBHoro a.u;pa HeB031010llHO 06'bIlCHI'lTh Ha6J1IlAaeMye CelleHl'l1i paBHo

BeCHYX .( -qaCTHU npfl! B3aI'lMo.u;eAcTBI'lI'l HOHoa 40Ar C UpaMI'l. Pa3J!H

<lHe Mex.l(y TeOperK<leCKI'lMfI! paCqeTaUI'l I'l aKCnepllMeHTOM B03paCTaeT C 

YBeJllI<leHHeM MaCCY COCTaBHOrO a.u;pa. 3TO paSJ!H4l'le YKa3b1BaeT Ha 

npOliBJleHlle HOBOro MexaHI'l3Ma oOpa30BaHHIl ,j. -qaCTHU C I'lcnapl'lTeJlhH~MH 

xaPSXT9PRCTKKaMR ~O WOpMRP0BaHaH COCTaBHOrO ~a.llo HamaMy MH8HRD, 
TaKHU MeXaHH3MOM MOlleT 6liTh nponecc ueHTp06e]I;HoR ~parlleHTaul'll'l, npe.u;

!!Ol:eHHhlI B /10/ . 
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BOITKOB B.B., EpmoB C.H., MBaHoBa c.n. P4-87-100 
BblXOA HcnapHTenbHblx a-qaCTHl.\ B peaKl.\HHX 
c THxenbIMH HOHaMH 

TIpoBeAeHbl paCqeTbl CeqeHHH 3MHCCHH a-qaCTHl.\ H3 COCTaB
Horo HApa ,lJ..J1H pHAa HAepHblx peaKl.\HH, KOTopble H3yqaJ1HCb 
3KcnepHMeHTaJ1bHO. AnH nepBoH rpynnbl ~eaKl.\HH. rAe HaJ1eTaJO
1I.\HMH 6bD1H OTHOCHTenbHO nerKHe HOHbI 1 C H 160 , nonyqeHO xo
pomee cornaCHe 'l;'eOpeTHqeCKHX H 3KcnepHMeHTaJ1bHbiX pe3ynbTa
TOB. ApyraH rpynna peaKl.\HH C yqaCTHeM HOHOB 40Ar AaeT 3Ha
tIHTenbHOe OTnHq~.le BblXOAOB HcnapHTenbHblX a-qaCTHl.\ no cpaB
HeHHIO C paCqeTHblMH CeqeHHHMH. no HameMY MHeHHIO, 3TO pa3
nHqHe MoxeT 6blTb CBH3aHO C MexaHH3MOM l.\eHTp06exHoH IPpar
MeHTal.\HH. 

Pa60Ta BbmonHeHa B J1a60paTopHH TeOpeTHqeCKOH IPH3HKH 
omm. 

npenpHHT 06lteAHHeHHOro HHCTHTYTa HAepHhIX HC~eAOBaHHH. )ly6Ha 1987 

TIepeBoA O.C.BHHorpaAOBoH 

Volkov V.V., Ershov S.N., Ivanova S.P. 
Yield of Evaporated a-Particles in Heavy-Ion 
Reactions 

P4-87-100 

The cross sections for a-particle formation 
sult of evaporation from a compound nucleus in 

as a 
some 

re
nucle 

ar reactions have been calculated. Agreement for theore
tical and experimental results for the first group of re
actions, where a projectile particles are 12C, 160 is 
good. For another group with 40Ar there is a significant 
disagreement for the yield of experimental and calculated 
evaporated a-particles. It is possible to understand such 
a difference by the mechanism of centrifugal fragmentati 
on. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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