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Ha OCHOBe npOCTOA KliSCCB'IeCKOA MOAeJIH CJIHHHHH ABYX HAep npoaeaeH 

8H8JIH3 · B03MOlKHOCTeA IIOJiy'leHHH B HAepHb!X peaKUHHX IIOA aeACTBHeM TH

lK9JlbiX HOHOB OTHOCHTeJibHO XOJIOAHbiX KOMIISYHA-Hllep C BbiCOKHM yl"'JIOBbiM 

MOMeHTOM, noK838HO, 'ITO B03MO>KHO o6pa30B8HHe KOMIISYHll-HAep C KpHTH

'!eCKBM Yl"'JIOBbiM MOMeHTOM, onpeaenHeMbiM BXOAHbiM KaHaJioM peaKUBH 

CJIHHHHH, H c rennoaoA 3Hepl"'HeA, MeHbweA eeJIH'IHHbi B ; + Q , l"'ne B 1-

6apbep B38HMOA9ACTBHH1 Q - 3Hepl"'HH1 Bblll9JIHeMSH !IpH o6pa30B8HBB KOM

nayHA-HllPSo 

Pa60T8 BbiiiOJIHeHa B Jla6opaTOpRH HAepHbiX peaKUHA 0115111, 

Coo6meHHe 06he,QMHeHHoro HHCTHTyTa s.nepHhiX HCCJie.z:r;osaHHii 

~y6Ha 1976 

Tarantin N.I. P7 - 10343 
The Possibilities of Production of Relatively 
Cold Compound-Nuclei with High Angular 
Momentum. U . The Analysis of the Laws of the 
Compound -Nucleus Excitation 

On the basis of a simple classical model of fusion 
of two nuclei, there were analysed the possibilities of 
production, in the heavy ion reactions, of relatively 
cold compound-nuclei with high angular momentum. The 
possibility is shown to produce the compound-nuclei with 
critical angular momentum, which is determined by the 
entrance reaction channel, and with the thermal energy 
lower than B1+Q, where B 1 - is the interaction barrier, 

Q - is the energy realized in the compound-nucleus 
formation. 
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0 1976 OthctbUNilNNWil UNC.UII.)'II .IIClllPNWX UCCJift00fiGNUil)b6NG 

1. BBEJ(EHHE 

B pa6oTe /I/ 6Lmo npooe,IJ.eHo paccMoTpeHue npouecca 

CllHHHHH .Il.BYX H,IJ.ep Ha OCHOBe npOCTOH KnaCCHl.JCCKOH MO,IJ.e

nH /2/ , B KOTOpOH B Kal.JCCTBe KpHTepHH o6pa30BaHHH KOM

nayH,IJ.-H,IJ.pa HCll0ilh3YIDTCH COOTHOlliCHHH MC*.Il.Y H,II.CpHOH, 

KynoHoocKOH H opamaTenLHOH 3HeprHHMH. liLmH nonyl.JeHLI 

$opMynLI, onpe,IJ.enHIDJ.UHC HaHMCHhlliYID 3HeprHID B036Y*.D.e

HHH H HaH60llhlliYID 3HeprHID BpaJ.UCHHH KOMnayH,IJ.- H,II.pa llpH 

Ja,IJ.aHHOH 3HeprHH 6oM6ap,II.HpyiDlUHX l.JaCTHU; npHBC,II.CHO 

Bhipa*CHHC ,II.llH KPHTHl.JCCKOrO yrnoaoro MOMCHTa, orpaHH

l.JCHHOrO BXO,IJ.HhiM KaHanOM CllHHHHH .IJ.BYX CTanKHBaiDJ.UHXCH 

H,IJ.ep. 

B HacToHmeu cTaTLe, HBnHwmencH npo,IJ.on*eHHeM pa-

6oTw /I/ , 3TO paCCMOTpeHHe HCllOllh3YCTCH ,II.ilH aHanHJa 

B03MO*HOCTCH nonyl.JCHHH XOilO,II.HhiX KOMnayH,IJ.- H,II.ep C BhiCO-

KHM yrnOBhiM MOMCHTOM. TaKHe H,IJ.pa, KaK OTMel.JanOCh 

·a pa6oTe /I I , npe,IJ.cTaonHIDT HHTepec .IJ.nH noucKoB H He

cne,IJ.OBaHHH BhiCOKOCllHHOBhlX H30MepOB, "$a30BLIX" nepe

XO,II.OB B 6hlCTpO BpaJ.UaJOJ.UHXCH H,II.pax, peaKI..{HH pa,IJ.Hai..{HOH

HOrO JaxoaTa TH*enoro HOHa. 

2. 3AKOHOMEPHOCTH B03EY)J(J(EHHJI 
KOMIIAYHJ(-Jlj(EP 

3aBHCHMOCTH HaHMCHhlliCH TennOBOH 3HeprHH KOMnayH,IJ.-

H,IJ.pa E '-' II H COOTBCTCTBYIOli..{CH eH HaH60nhlliCH 3Hep-
th I E v 6 6 rHH Bpali..{CHHH rot J11 OT KHHCTHl.JCCKOH 3HeprHH OM ap-

*3,IJ.eCL H HH*C HCllOllh3YIOTCH 
0603Hal.JCHHH $H3Hl.JCCKHX BCllHl.JHH, 

Te *C CHMBOllhl ,II.llH 
'ITO H B pa6oTe /1/ • 
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.IJ.HPYIOI.QHX qacTHU npe,IJ,cTasneHbi ua puc. 1. Ha pHcyuKe 

npHse,IJ,eHLI TPH napbl KPHBbiX, oTseqaroi.QHe paJJIH'IHhiM 

OTHoweHHjJ:M Mace cTaJIKHBaiOI.QHxcg g,D,ep I y = 0,10, 
0,28 H 1,01. 3ueprHg 6oM6ap,IJ,HpyiOI.QHX 'laCTHU ,IJ,aHa 

s e,IJ,HHHn;ax seJIH'IHHbi 6aphepa BJaHMO,IJ,eiicTBHjJ: B ; 
3HeprHg KOMnayu,IJ,- g,IJ,pa - s e,IJ,HHHn;ax B.+ Q. IIpe,IJ,cTasneu-

I I I 
HLie rpaciJHKH noc Tpoeubl no ciJopMy naM I 18- 221 pa6oTbi I; . 

0:: 
::s: 
L 
(L 

w 
I 
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3(8+0) 
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2(8.+Q) 
I 

B.+Q 
I 

B· I 
E 

E.cr 2Bi Ecr 3Bi 

PHc. 1. HaHMeHbllla.H 8HeprH.H rennoaoro ao36Y)K!leHH.H 

E thlll H 8HeprH.H apallleHH.H E rot III KOMnayH!l-.H!lpa B 3a-

BHCHMOCTH OT KHHeTHqeCKOA 8HeprHH 6oM6ap!lHPYIDll1HX 

qacTHU ( --- - Y = 1,0; - - - - Y = 0,28; 
-·-·-·- - y = 0,10). 

IIocKOJihKY E rot I 11- e (f + 1) npH E < E r H max max c 
Erotiii-ecr (ecr + 1) npH E;::: Ecr ,TO JaBHCHMOCTh ErotllfE) 

npe,IJ,CTaBJIHeT TaK)I(e B OTHOCHTeJihHhlX e,IJ,HHHUaX KBa,D,paT 

npe,IJ,eJibHOrO yr JIOBOrO MOMeHTa KOMnayH,IJ,- .fi.,II,pa no BXO,IJ,HO

MY Kauany peaKUHH. 

KaK BH.IJ.HO HJ pHcyuKa, ,IJ,JI.fl. .fi.,IJ,ep c y s HHTepsane 

1,0 ~ y ~ 0,28 HaHMeHLwag 3HeprHH Tennosoro soJ6y)I(,IJ,e

HH.fl. KOMnayH,IJ,~.fi.,IJ,pa CHH)I(aeTCjJ: npH yseJIHt{eHHH 3HeprHH 

6oM6ap.IJ.HPYIOI.QHX qacTHU oT B i ,IJ,o E cl" YMeHLWeHHe E th III 

ua uaqaJILHOM 3Tane pocTa E o6'L.fi.CHHeTcg TeM, qTo no 

Mepe yBeJIHt{eHHH 3HeprHH 6oM6ap,IJ,HPYIOI.QHX qaCTHU BCe 

4 

60Jihwag 'laCTh Ha'laJihHOH noTeHn;HaJihHOH jJ:,IJ,epHOH 3HeprHH 

cHcTeMLI B i + Q JaTpa'IHsaeTcg ua ueo6xo,IJ,HMoe yseJIH'Ie

HHe 3HeprHH Bpai.QeHHji npH CJIHjJ:HHH H,II,ep H He nepeXO,IJ,HT 

B TenJIOBYIO 3HeprHIO. II pH E ~ E cr HaHMeHbWajJ: Tennosag 

3HeprHg E th Ill m in• OTBe'laiOI.Qag OTHOCHTeJihHOMY MH

HHMYMY, ,II,OCTHraeT H a6COJIIOTHOrO MHHHMyMa. )].Jig y 
= 1,0 3TOT MHHHMYM HaH6onee HHJOK H paBeH Eth III min = 
= 0,33 (8 i +Q). 

3aMeTHM, 'ITO B CJiyqae Y ""1 Cptl_,IJ,HjJ:jJ: 3HeprHg .JenJIO· 

soro soJ6y)I(,IJ,eHHjJ: KOMnayH,IJ,- jJ:,IJ,pa E th"' E + Q - E rot 

1 
= E + Q - 2E rot Ill XOTjJ: H B03paCTaeT npH yBeJIH'IeHHH 

E OT B i .IJ.O E cr, O,IJ,HaKo 3TOT poeT cocTasngeT scero 

-17o/o OT npeBLIWeHHjJ: E Ha,IJ, B i H paseu - 0,2 (B i + Q ). 
IlpH ,IJ,aJILHeiiweM yseJIHqeHHH E scg HJ6hlToquaH csepx 

Ecr3HeprHH 6oM6ap.IJ.HPYIOI.QeH: qacTHUhi nepe~OJJ.HT B Ten

nosyro. IlpH TaKOM uepasuoMepHOM pocTe E 1h cllYHKUHH 

B036y)I(,IJ,eHHjJ: peaKUHH THlla <ll.l., xn) MOryT HMeTb OTKJIO· 

HeHHjJ: OT 06blt{HOrO XO,IJ,a. 

)l.JIH CTaJIKHBaiOI.QHXCjJ:. H,IJ,ep C y < 0,28 HaHMeHLWa.fl. 

Tennosa.fl. 3HeprH.fl. KOMnayu,IJ,·.fi..IJ.pa yseJIHqHsaeTC.fl. ua ua

qaJILHOM 3Tant; c pocToM E , O,IJ,HaKo 3TO yseJIHqeuHe 6onee 

Me,IJ,neuuoe, qeM poeT E . 

3ueprH.fl. spai.QeHHjJ: KOMnayu,IJ,-H,D,pa Hero yrnosoH: Mo· 

MeHT ,IJ,OCTHraroT csoHx npe,D,eJILHhiX JuaqeHHH npH E = Ecr • 

IIpo,IJ,eJiaHHhiH auaJIHJ CJIHHHH.fl. ,IJ,syx .fi.,IJ,ep noKaJLIBaeT, 

t{TO B03MO)I(Hbl KOMnayH,IJ,".fi.,IJ,pa C TenJIOBOH 3HeprHeii,cy

I.QeCTBeHHO MeHLWeii,qeM seJIHt{HHa B i +Q ,H KpHTHqecKHM no 

BXO,II,HOMY KaHaJiy peaKUHH yrJIOBhiM MOMeHTOM. )l.JI.fl. nony

'leHHH TaKHX .fi.,IJ,ep He06XO,IJ,HMO HCnOJih30BaTb CJIH.fi.HHe pas

HbiX HJIH 6JIH3KHX no MaCCaM .fi.,II,ep C 3HeprHeH 6oM6ap,IJ,H" 

PYIOI.QHX qacTHU E=Ecr• KOHKpeTHble 3HaqeHH.fl. E thlll H ecr 
3aBHC.fi.T TaK)I(e oT B i + Q H MoryT 6LITL uaii,IJ,eHhl nyTeM 

HeCJIO)I(HbiX Bblt{HCJieHHH. 
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3. PE3YJibTATbl BblfJHCJIEHHH MHHHMAJibHOH 
-:. TEIIJIOBOH 3HEPFHH H KPHTHfJECKOFO 

"" YFJIOBOFO MOMEHTA KOMIIAYHI{-.RI{EP N N 
N tn~ 

0. (') 

<llopMynLI /23/ H /16/ 6wnu ucnonL3oBaHLI .D.nJI pacqera 
~ ;g = 

J 
I Q) Sl 

MHHHManbHOH TennoBOH 3HeprHH E th Ill min KOMnayH,D,- X 0 £::( a = 
CD X :s: X 

JI,D,ep H HX KpHTH'ieCKoro yrnoBoro MOMeHTa E cr • Pacqer 
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L » ~ Q) 

~ § I ~ 
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L Sl 
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/He MeHee HeCKOnbKHX npou.eHTOB/ KOnH'ieCTBe B npupO,D,HOH I-
~ 

E .§ i: a 
CMeCH. PaCCMaTpHBanHCb napbl JI,D,ep TOnbKO C OTHOIIIeHHeM X 

(/) ::::: u 0 
0 L:! ..c: <:1l X 

E th Ill min - <D - ::r f-t Mace y "> 0,28, npu CnHJIHHH KOTOpbiX HH)I(e X - c.. w 0 
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S! " I (') tl. 
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g 101010 

0 L- ~ (1j 

~ ON 0 0 F-o 

Z
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Z
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Q:: 0 Q) 

B.= + VN' 
Q.r~ co ::t: 

ri (A 1/~A 1~3) 
<r; 0>=-: I 
~ J:: = (1j "' 0 =<.') 1::: ::t 0. 

M Q) (1j ~ z F-o X r,D,e ri onpe,D,enJteTCJI B 3aBHCHMOCTH OT 3Ha'ieHHJI napa- :;: = I 

Z1Z2 /(A\13 +A 1
/ 3 ),a VN- B 3aBHCHMOCTH or nony-

c 0: 10 £::( 
Merpa ~~ = ~ X 

-~ t.. 0 » 'ieHHOH BenH'iHHbi r i no rpa4JuKaM, npuBe,D,eHHbiM B pa6o- 0 ~ 0.:.:: (1j 

re 141. , N ~ ~X ~ >( ~:;;-• 
KaK noKa3aHo aBropaMH 141 

, 3Ta 4JopMyna )l,OCTaTO'iHO 
<r ~ ro ::a o.....__ 

;:. 0: X :<: 
XOpOIIIO BOCnpOH3BO,D,HT 3KCnepHMeHTanbHble 3Ha'ieHHJI 6apb- - tn::r'-0: 

-r x="'= 
epoB B3aHMO,D,eHCTBHJI JI,D,ep BnnOTb ,D,O z rZ 2 -2800. 0 .,::: .a J:: = = 

- - J:: (I) Q) 0: 
llony'ieHHble 3Ha'ieHHJI E thliimin Bblpa)l(eHHble B M 3B ~ 0 (1j (1j ::r 0 

' ~ ::EO..Q)F-o () ~ u H OKpyrneHHble )l,O u.enbiX e,D,HHHIJ., npHBe,D,eHbi Ha KOOp,D,H- :::: = 0: f-t 0 
HaTHOB nnOCKOCTH puc. 2. flo OCJIM KOOp,D,HHaT OTnO)I(eHbi \ X J:: 0 U :s: £::( 

nopJI,D,KOBble HOMepa Z l H Z2 CTanKHBaJOIIJ.HXCJI JI,D,ep H yKa- o :f X 0 

I 0 0 t.. 
0 0 0 0 • OJ ~ 0 N" .... "" N -3aHbi KOHKpeTHble H30TOnLI, .D.nJI KOTOPLIX npOH3BO,D,HnCJI "' .- C ·- IU .._ V'J.- - 0. 0 U N roO X .J:J-or_o ~ Ql 

pacqer. ~...,"' u ~ ::E :- ;! ~ ~ ~ k".PCJ{~ s ~'!'~ • :f :.:: ~ ~~==~::·- tQ W' .n ... ... N N 

g ~ X Hau6onee HH3KHMH 3Ha'ieHHJI MBHHManbHOB 3HeprBH 
0.. Ill ("I) g 

rennoBoro B036y)I(,D,eHBJI ,D,nJI ,D,aHHoro KOMnayH.D.- Jt,D,pa nony-

'iaiOTCJI npB CnBJIHHH paBHLIX BnB 6nB3KBX no Macce JI,D,ep. 
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3TO rOBOpHT 0 TOM, '"ITO onpe,D,eJIHIO~HM 4JaKTOpOM B YCTa

HOBJieHHH 3HeprHH TennOBOrO B036y~,D,eHHH KOMnayH,D,-H,D,

pa HBn.RIOTCH 06Il.lHe 3aKOHOMepHOCTH, OTMel.JeHHLie B pa-

6oTe /I/, Pa3nH'"IHH B aenH'"IHHax Bi +Q ,D,JIH pa3HLIX nap 

l.JaCTHUa - MHIIIeHb npH o6pa30BaHHH O,D,HOrO H TOrO ~e 

KOMnayH,D,- H,D,pa He O'ieHb BeJIHKH. 0,D,HaKO 3Ha1.JHTeJibHbie 

OTKJIOHeHHH OT MOHOTOHHOrO H3MeHeHHH B 3Ha1.JeHHHX Q, 
Ha6mo,D,aiO~HeCH ,D,JIH H,D,ep C 3aMKHYTbiMH 060JI01.JKaMH, 

BCe ~e npOHBJIHIOTCH. 3TO OTpa~aeTCH B HeCKOJibKO MeHL

IIIHX 3Ha1.JeHHHX Ethiiimin ,D,JIH H,D,ep c zl 2 =50 H Nl 2 = 

= 50,82 no cpaBHeHHIO C COCe,D,HHMH H,D,paMH: , 

3HaKOM X Ha pHCYHKe OTMel.JeHbl H,D,pa, HeCTa6HJibHbie, 

cor naCHO /3/ , no OTHOIIIeHHIO K ,D,eJieHHIO H3 OCHOBHOrO 

COCTOHHHH. 3TO CHJibHO He~TpOHO,D,e4JHUHTHhle H,D,pa C BM

COKHM 3Ha1.JeHHeM napaMeTpa ,D,eJIHMOCTH z2J A H z = 

= 104-108. 

Ha puc. 3 ,D,aHLI BLI'"IHCneHHLie JHal.JeHHJI KpHTH'iecKHX 

yrnOBbiX MOMeHTOB £cr B e,D,HHHUaX n ,D,JIH pa3JIH1.JHbiX nap 

CTaJIKHBaJO~HXCH H,D,ep. ,LJ;ng KOMnayH,D,- H,D,ep C 3a,D,aHHbiM 

Z = Zl + Z 2 3Ha1.JeHHH f cr HeCKOJibKO pa3JIH1.JaJOTCH, O,D,

HaKO 3TH pa3JIH1.JHJI MeHbllle, l.JeM H3MeHeHHH TennoBOH 3Hep

rHH. lionee nnOTHaH ynaKOBKa H,D,ep C 3aMKHYTbiMH o6onoq

KaMH 3,D,eCb TaK~e npOHBJIJieTCJI ,D,JIH H,D,ep C Z
1 

,
2 

=50 H 

NI,2 =50,82. 

Haps,D,y c KpHTH'iecKHM yrnoaLIM MOMeHTOM no axo,D,

HOMY KaHany peaKUHH CJIHHHHH JI,D,pO xapaKTepH3yeTCH TaK~e 

HeKOTOphlM yrnOBbiM MOMeHTOM fcrf , Hal.JHHaH C KOTOporo 

OHO CTaHOBHTCH HeCTa6HJibHhlM no OTHOIIIeHHIO K ,D,eneHHIO. 

Il03TOMY B TeX CJiy'iaHX, KOr,D,a fcrf <f cr , nOJIHOe CJIHJIHHe 

H,D,ep C 06pa30BaHHeM KOMnayH,D,- H,D,pa 6y,D,eT 1.JaCTH1.JHO Orpa

HH'ieHo. CTonKHOBeHHH H,D,ep c op6uTanLHLIM yrnoBLIM 

MOMeHTOM B HHTepaane OT f f ,D,O e 6y,D,yT npHBO,D,HTb cr cr 
K pacna,D,y COCTaBHO~ CHCTeMbl no OTKpbiThlM KaHanaM ,D,e-

neHHH ,D,O HaCTynneHHH nonHoro CJIHHHHH H o6pa30BaHHH 

KOMnayH,D,-JI,D,pa. ECJIH COnOCTaBHTb nonyqeHHhle 3Ha1.JeHHJI 

ecr C pe3yJILTaTaMH, HanpHMep, pa60Tbl /5/ , B KOTOpO~ 
paCCMOTpeHbl KpHTH'ieCKHe yrJIOBhle MOMeHTbl H,D,ep no 

OTHOIIIeHHIO K ,D,eneHHIO, TO MO~HO CKa3a Tb, '"ITO ,D,JIH KOM

nayH,D,- H,D,ep C Z ::; 60 onpe,D,eJIHIO~HMH 6y,D,yT KpHTH'ieCKHe 

yrJIOBhle MOMeHThl fer no BXO,D,HOMy KaHany peaKUHH CJIHH

HHH. 
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IlpH Bbi'-IHCJieHHH MHHHMaJibHOH 3HeprHH Tei1JIOBOrO B03-

6y)J(,neHHH KOMI1ayH,n- H,nep H Hx KpHTH<JecKoro yrnoaoro 

MOMeHTa HCI10Jlb30BaJiaCb 11pOCTaH MO,neJib, OCHOBaHHaH, 

B <JaCTHOCTH, Ha .!I.OI1y~eHHH C~epH<JeCKOH ~OpMhl CTaJIKH

BaiO~HXCH H,nep H KOMI1ayH,n- H,npa. Jionee ,neTaJibHOe pac

CMOTpeHHe Tpe6yeT y<JeTa OTKJIOHeHHH ~OpMhl peaJibHOrO 

H,npa OT C~epbi. 0,nHaKO BKJia,n OTKJIOHeHHH ~OpMbl KOMI1ayH,n

H,npa OT C~epH<JeCKOH B pe3yJibTaTe ero Bpa~eHHH, 110-

BH.!J.HMOMY, HeCy~eCTBeHeH 11pH BbltJHCJieHHH MHHHMaJibHOrO 

Tei1JIOBOrO B036y)J(,neHHH H KpHTH<JeCKOrO yrJIOBOrO MOMeHTa 

B paMKaX 11pHHHTOH MO,neJIH. 3TO CBH3aHO C TeM, 'ITO 

CI1JIIO~HBaHHe KOMI1ayH,n- H,npa 11pHBO.!J.HT O.!J.HOBpeMeHHO H K 

yMeHbWeHHIO Erot III H3- 3a yBeJIH<JeHHH MOMeHTa HHep

I.J.HH, H K yMeHbWeHHIO R i + Q H3- 3a .ne~opMai.J.HH KOMI1ayH,n

H,npa H 110BbiWeHHH 3HeprHH ero OCHOBHOrO COCTOHHHH 

lyaeJIH<JeHHe m3 I. 3TH .naa 3!W>eKTa MoryT B3aHMHo KoM-

11eHcHpoaa Tb .npyr .npyra B 6anaHce H,nepHoH 3HeprHH, c 

O.!J.HOH CTOpOHhl, H KYJIOHOBCKOH H Bpa~aTeJILHOH 3HeprHH, 

c .npyroH:, 11PH o6pa3oBaHHH KOMI1ayH,n- H,npa. 

0TKJIOHeHHe OT C~epH<JHOCTH CTaJIKHBaiO~HXCH H,nep, 

Bblpa)J(aiO~eeCH B BbiTHHYTOH HJIH B CI1JIIOCHyTOH ~OpMe 

H,nep, 6y,neT 11pOHBJIHTbCH B H3MeHeHHH Erot 1 H E rot 
11 

. 
O,nHaKo 3TH H3MeHeHHH 6y,nyT HMeTb pa3HbJe 3HaKH 11pH 

pa3JIH<JHOH OpHeHTai.J.HH OCeH CHMMeTpHH H,nep 110 OTHOWe

HHIO K Ha11paBJieHHIO HX C6JIH)J(eHHH H B cpe,nHeM MOryT He 

11pOHBJIHTbCH. 

3aMeTHM, 'ITO Bbl'iHCJieHHbJe B HaCTOH~eH pa6oTe 3Ha

'ieHHH f cr 6biJIH COI10CTaBJieHbl CO 3Ha<JeHHHMH KpHTH<Je

CKHX yrJIOBbJX MOMeHTOB, 110Jiy<JeHHblMH i3 3KCI1epHMeH

TaJibHbiX .naHHbiX 110 ce<JeHHHM peaKI..J.HH:/6 . BwtJHcneHHbie 

3Ha<JeHHH Y.!I.OBJieTBOpHTeJibHO COBI1aJIH C 3KCI1epHMeHTaJib

HbiMH BeJIH'iHHaMH .D.JIH TeX KOM6HHai.J.HH CTaJIKHBaiC~HXCH 

H,nep, KOTOpbie 6biJIH 11pHBe,neHbl B pa6oTe /o/ , HatJHHaH 

OT peaKI.J.HH 12 C+ 27 A£ I e cr =36 B pa6oTe/6/ H r cr =27 

B HaCTOH~eH pa6oTel H KOH'iaH peaKI.J.HeJi 40 Ar+ 109Ag/ fer = 

= 113 B pa60Te/6 / H fer =111 B HaCTOH~eH pa6oTel. 

TaKHM o6pa3oM, 11poae.neHHhle Bbi<JHcneHHH 110Ka3biBa

IOT, 'ITO B03MO)J(Hbl peaKI.J.HH CJIHHHHH H,nep, 11pHBO.!J.:l~He K 

06pa30BaHHIO OTHOCHTeJibHO XOJIO.!J.HbiX KOMI1a)'H.!J.- R,nep C 

BbiCOKHM yrnoBbiM MbMeHTOM. Ha11pHMep, 11pH o6ny'IeHHH 
90

Zr HOHaMH 
72

Ge c 3HeprHeH: 340 M3B B naricpaTcpHoH: 
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CHCTeMe KOOp.!J.HHa T MOryT 6biTb 110Jiy<JeHbl KOMI1ayH,n- H,npa 
16 2 Hf c 3HeprHeii Te11noaoro B036y)J(.neHHH 11 M 3B H 

yrJIOBbiM MOMeHTOM 88li. IlepBbiH 3Tal1 ,neB036y)J(,neHHH 

TaKOrO H,npa .!J.OJI)J(eH 11pOHCXO.!J.HTb rJiaBHbiM o6pa30M 11yTeM 

HCI1YCKaHHH He60JibWOrO tJHCJia y-KBaHTOB CTaTHCTH<Je

CKOrO KaCKa,na IO)J(H.!J.aeMhle / 3 / 3HeprHH CBH3H HeHTpOHa 

Bn = 10,8 M3B H 3<b4>eKTHBHaH 3HeprHH CBH3H 11POTOHa 

B' = B + V =14 M3BI, B pe3yJibTaTe KOToporo KOMI1ayH.n-
P P P v 6 

H,npo .!J.OJI)J(HO 11epeHTH HaHpacT-ypoBeHb e3 cy~eCTBeHHOrO 

yMeHbWeHHH yrnoaoro MOMeHTa. 

AaTop Bbipa)J(aeT 6naro.napHoCTb aKa,neMHKY f' .H.<l>ne

poay 3a co.neH:cTBHe HacTOHII.J.eH pa6oTe, a TaK)J(e IO.ll,.Ora

HecHHY H Ji.H.IlyCTbiJibHHKY 3a 11JIO.!J.OTBOpHble .!J.HCKyCCHH. 
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