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KaMaHBH B.B., KapaMSIH C.A. P7 - 10062 

Pac'leT a6COll!OTHbiX H OTHOCHTellbHb!X WHpRH pacnalla CBllbHD

B036ylKileHHbiX Slllep B MOilellH C fiOCTOSIHHOii TeMnepaTypoii. q8CTb 2. 

noK838HO, 'ITO B MO!lellB C fiOCTOSIHHOii ~Mneparypoii (~HKUHSI fillOTHOC

TB ypoaaeii Slllpa p (E)-e E/T ) MOJKHO c xopoweii TO'IHOCTbiO onacaTb COBMecr

HO 9KCnepaMeHT8llbHble ll8HHble no_ OTHOWeHHSIM r f /r 11 II no ape Me HaM lKH3HH 

cocraBHbix Slllep B llRanaaoae 3Hepraii aoa6yJKileHBSI (50~100) M9B. PaccMOT

peHbi <!JR3B'IeCKRe OCHOB8HRSI MOilellR H ee COOTHOWeHRe C MO!lellb!O <!JepMR-ra-

-i!8• 

Pa6oTa BblfiOllHeHa B na6opaTOPHR Sl/lepHblX peaKUHii OHSIH. 

llpenpHHT 06beAftHeHHOf'O HHCTHTyTa BAepHYX HCCAeAOB8HHA 

,lly6Ha 1976 

Kamanin V.V., Karamyan S.A. P7 - 10062 

The calculation of the Absolute and Relative 
Decay Widths of the Highly Excited Nuclei in 
the Constant Temperature Model (Part 2) 

The possibility of description with high accuracy 
of the experimental data on ratios ~/rn and simultaneous
ly on lifetimes of the compound nuclei in the excitation 
energy region (50-100) MeV is shown. The physjcal found~
tion of the model and its relation to the Fermi-gas model 
are considered. 
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c 1976 06l>e!)uHeHHbiU UHCIIrUIIIYII Jl{)epHbiX UCC.IIe!)oeaHUU )1y6Ha 

I 

1. BnegeHHe 

Lj i I ,2/ 
r ecKOJibKO neT uaaaA 6wnH rronyqeuw sKcrrepHMeH-

TaJibHbie pe3yJibll'BTbl H3MepeHIH! C ITOMOWb!O s<lJ<iJeKTa TeHeH 

BpCMeH >KU3HH ( H, CJI8/]0B8T8JlbHO, a6COJI!OTIIbiX 3tVq1eKTHB

HLlX lll!ipHH) COCT8BHLIX 5!/Jep C 79::; Z::; 89 B /1H8!1830He 

s1wprui1 noa6ylJ<JJeHHH (60-100) MsB. IlonyqeHHJ_,IC auaqe-

( 0
-17 111 

!1!!5! r~ 1 - 10- ) C 118 HCCKOJlbKO nopHAKOB BCJ1HqliHbl 

OTJIHqalOTCH OT pe3yJibT8TOB CT8THCTHqeCKHX pacqeTOB B 

r-.wnena <flepMu-raaa c npuHHThiMH qucneHHbiMH auaqemHIMH 

rrapaMerpoB/31 
• B Monenn c nocTOHHHOH TeMnepaTypofi 

!!eTpyAHO ITOJiyqaTb 3HaqeHH5I BpeMeH )Kif31UI COCTaBHbiX 

Hnep, cornacyiOJUnecH c sKcnepHMBHTOM. Pa6ora Bbmonueua 

C UCJlb!O paCCMOTflBHHH B03MO>KHOCTH OI1HC8Hif5I B MO!lBJllf 

C ITOCTORHHOH TBMI1eparypoi1 COBMBCTHO 3KCI1BpHM8HT8JlbHhlX 

JJ8l!Hb!X !10 a6COJllOTHblM lllHflHHBM COCTBBHbiX 5I/l8p/l,
2/ 

If no OTHOlll8HffHM /l81IHT8JlbHOH If HBHTpOHHOH lllHpHH 
'3 4' If /J~' ,• pauee BOCI1pO!i3BO/lHBlllHMCH B MO/l81IH <iJepM!i-f'83a. 

B nepaoi1 qaCTH HacToRwefi pa6oTb/
5/ c¢opMynH-

ponaHa ll8Jlb pacqeTOD, paCCMOTpeHhl tPH3HqeCKHB OCHOB8HHH 

MO/JBJIH C nOCTOHHHOH TeMneparypoif ( tPYHKUHH TIJIOTHOCTH 

yponnei'! p(E)=conste E/T ) H ee COOTHOlll8HIIB c MO/lBJlb!O 

<iJepMH-raaa (<iJyHKUHH nJIOTHOCTH ypOBHBH p(E)=const e2yaE). 
Bwq~:~cneuHe lllllpHH pacnana cocraauoro Hnpa npoH3BOilH

nocb no <iJopMynaM MO/l81lli C nOCTORHHOH TeMnepaTypOH 

(eM. nonpo6Hee /S/): 
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rn 

rr 

A213 T 2 Ex-B-E 
___ _.,:n::.... I exp[ n R-]- Ex -Bn-&t_ll 

Tn rr k exp[(Ex -E )IT ] T n 
0 R c 

Tr . I 
~ rr exp [(Ex -E )IT] 

R c 

t 
Ex-Br-=:ER ]-11, exp[- -:r;-

rae Tc, T n' Tf- napaMerpbi reMneparypbi acxoaHoro S!Llpa, 

Bapa nocne !ICnapeHug HeilrpoHa II gapa Ha BepwuHe 6apb

epa neneHug, coorBercrBeHHo, E R II E~ - 8Hepruii Bpawe

Hug BL!pa npH paBHOBeCHOH ae~OpMaUHH H Ha BepWHHe 
16{ 

6apbepa, B n H B f - 3HepriiH cBg3H HeilrpoHa ( H3 ra6nHu 1 
'} 

H 6apbep neneHug gapa, k 0 =12,25 M3B. Benu'IHHa ER 
Bbi'IHCJignaCb C y'leroM orpaHH'I8HHH no Kp!Irii'I8CKOMy yr

JlOBOMY MOMeHTY /7 I, E ~ - no ~opMyne H3 pa6oTbi IB/ • x 

EbinO noKa3aHo, 'ITO 3KCnepHMeHTaJibHbie ~YHKU!III rf ;rn (E ) 
Bocnpoii3Boagrcg B npennono)KeHHII nocrogHcrBa II paBeHCTBa 

T = T H cna6oil niiHeHHOH 3HepreTH'IeCKOH 3aBIICIIMOCTH 
n c 

T r=T f(E =E 0)+k(E-E 0). 

Ebma pa3pa6oraHa aBroMaru'lecKag nporpaMMa nonroHKH 

Ha 38M C.QC-6400 cneayJOWHX napaMerpoB: T ITn (E 0 ) , 

kiT n , B f • ang ~!IKCHpOBaBWIIXCH 3Ha'leHIIH Tnf B lliialla30He 

(0,8-1,0) M3B. nocne TO'IHOH o6pa6orKII 3KCnepiiMeHranbHbiX 
X 

~YHKUIIH If /rn (E ) ang pgaa gaep B lliiana3oHe Z =63-82 Bbi-

gcHIInocb, 'ITO OllriiMaJlbHhle 3Ha'leHIIg napaMerpOB 

T ciT (E0), kiTn noKa3biBaJOr peryngpHyJO 3aBIICIIMocrh or 

pa3H~Crii Br- B n , a napaMerp B£ ( KanenbHaB cocraBJIHJO-

waH 6apbepa B of = B f -;:; + tl ) - OT Z2 I A • 
6nii3KYJO K pe3ynbTaraM 

191 . 06ono'le'IHbie nonpaBKII tl(Z,N) 
K 6apbepaM neneHHH 6hlJIII B3Hrhl H3 ra6niiu/lO/. B 3aKn~
'leHIIH nepBOH 'laCTH IICCJlellOBBHHg/S/HaMII 6hlna c¢opMy

J1IIpOBaHa 3a)la'la HaXO)KileH!IH Cf'Jla)KefHbiX ~YHKU!IOHaJlbHbiX 

3aBHCIIMOcreil napaMerpoB T fIT n(E 0) , kiT n , B'f c uenbJO 

On!ICaHHH IIMe!OWIIXCg 3KCnepiiMeHranbHbiX .[laHHbiX no 

r fIr n. paC'Iera r rl r n LlJlH Heii3y'leHHbiX HL!ep, a raK)Ke 

llpOBepKH B03MO)KHOCrii COBMeCrHOf'O OlliiCaHIIH 3KCnepHMeH-

4 

TaJibHb!X 3fla'!8H(Iii D[l8M8H )KII3HH COCTaBHh!X SU~Gp II OTl!O-· 

UJGl!Hli l'f /J'
11 

):<JH! T8X )K8 HJlep. 3TI! BOl1[JOCbl l!3Jiaf'Cil8TC5! 

i3 HaCTOH!UGM C006!ll8HI!II. 

II. ;PYm~lllLQ.!iEIJlblii>W 3EIBJIC!ll\10CTri II{tQ.aMeT_poq l\10[J.Q.:']ll 

S:: IIOCTOSHUIOM T8l\;,!11epaTyQOJ1 

Oc HOFF>i1 :rc,:~·Tpc>e rw B l\Elll! OllarJh Ill ·IX ~~Lih:Ol!OMCpHOC 1l!fi 

!L3:dc-,IWHI!5I iit1f'Ol\181'[l0Il MO{lCJill C ffOCi'O>IHHOfl 1'ei\1T!Cp81'YIJOii 

S.fUJl~l.li~!Cb llrljJfl!v!n-cpt>l HC"iHJlylltU(::;ro COl~JIEiCHSI, IILliiH8II!Il,:C II,y

'1'0'.1 I!il/1l!THl y:lJiLIJor·o Hl\i,,Cicpa unpa!Vt~rpcm Tr /Tn (E0) , 

kiT .. , B f )(': r:nkJJoi1 orneHbHoir l,llyHr~rum r'r ;T (E") • hhrn 
11 ,_ l: 

npur .. IoHeH ,,,c·roJJ Iloc;JWHOBil'18Jlld!LIX IIp!iGJIIDKCfm)i. C!In'li:.'J[l 

1!0 HDffJ(E'ff!IIdi\1 f!il>l B'r 'fO'H~Ell\l llpOBOTUUJaCl, r~p!lHD\1 ll!lii-

~-1(,!lbLliCf'O OlK/!Ofl(1fB1H ;(J[5! :>nBI!CHMOC'f!j B(£ OT z2 /A . 3 
TCf\1 c 1\0JIIPU!lli:lMH B'( , u:11!TbTMa no ·Jrofi I'JfEJrli\Oil l;pHtloil, 

non Top 51Jl!1Cb np oucnypa uo:U'OHK 11 ::n:cnep!! MOHTaJlh fii,r x 

1'
1
. /(' (E ") rqJII nafHtEJJUH1 T

1
/T (E()n 1:/T • llaiiilOlllii,w ~qw-

n. n n 
'IC:HI~>I Tr/Tn (E1~ 11 k/T 

11 
orv..nanLrEWJH!Cl> na I'paqllll:ax B :vmu-· 

CUP.i:OCTU UT pn;-JflOC: I.'IJ }~ c·-J) n , liO d'i Hi\;1 YOLJKdhi Ol~El0i:UlO:::~I~ 

l\O:JMO/!\Jfba,\ lljJOBeC'J'H l'JW[IKH8 l~pHBb!O HCI!lMellblllCI'O CH'Y.JIO·

f!Olll! H, Il[llFIOM pa36poc ToqeK OTHOCH1'eJ1bl!O KpHBL!X C1'C:JI 

C1l!El'llfrCJlhi!O Me!lbllH!M, 'WM HCl C1'Clllf![l HepBOJl l!TepE!IU!ll, 

c!Jyl!KUHOHaJJblfl,re ::laBHCf!MOCTI! Tf/T (100), 1:/T nout:.Jalll·T 
~ n 11 

lla pi!C,l ( TQqKfl J:O!m.peTl!O J\JHI Ka/i\J(Ol\ peEtKIUHI :3/lCCb 

y;:;e He IIpHBO/lHTCH). 3c:JTeM npoueaypa 110T-lf'OH1~ll 2IJ"r 6b!Jia 

IIOB1'0pella ( OKOII'W1'eJib!W5J 38BHCIIMOCTb B0r OT z /A l10E8-· 

3aHa rw puc.2). Pe3yJibTaTLI Bbi'IHCJICHHH I'r /I'n [!JIB ncex 

>TJLep c rrapaMeTpal\w B0r , Tr /Tn H k/Tn , B3SITI>!Ml! no 

crnmKeHHbiM I~prmbrl\1 (pHc.l,2) npune!leHbT na puc.3-7. 

CorJWCI!e 9t:crrepHMeHra H pac'lera, ecTecrneHHo,crano xyn·

ruHM, 'leM npii IIH!lHBHJJyanbHOM rron6ope napaMerpon !lJl'i! 

r::amnol\ peaKUIIH;S; • OaHaKo BHL!HO, 'ITO c H3MeHeHueM 

Z Hrlpa Her CHCreMaru'leCKOf'O paCXO)KJl8Hl!H pac'leTa H 

9KCIIepl!MeHra, XOTH llJlH HeKOTOphlX peaKUl!l\ HMeeT MeCrO 

C/lBIIf' BCeA Kp!!BOfi paC'IeTHhlX rf/rn or 9KCI18pi!MCHTElJ1b

HhlX 3Ha'leHHA B 6oJibWYIO HJ!H MeHbWYIO CTOpOHY He 6onb
we, 'leM IIa ~aKrop (1,2-1,4). TaKIIM o6pa3oM, HMeercH 

B03M011\HOCrb BbJqHCJieHHH BeJIH'IHH rf /r n .[lJIH J11060f'O 

5 
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P 11c.1. Crna)l(eHHhie 38BI1C11MOCTI1 seni1'!11H T efT n 

( np11 100 M9B 8Hepr1111 Bo36y)I{JleH11SI) 11 k/T or 
n 

pa3HOCTI1 B (- B n 

COCT8BHOro SI/lpa B lll18ll830He Z OT 60 llO 85 np11 CpellHeH 

TO'IHOCTI1 :!:_ ( 10 ·• 20)%. llanee 6bin11 BblllOnHeHbi paC'leTbi 

a6cOniOTHb!X 3Ha'leH11H r ( 11 r n 11 Cp8BHeH11e 11X C 9KCllepi1-

MeHTanhHb!MI1 ll8HHbiM11 /I ,2/ • 

6 

a; 
M3B 

\ 
\ 

30 

' ' ' ' ' ' ..... ....... ...... 
....... ...... 

...... 

35 

P11c.2. CnnoiiiHaSI ni1HHSI - crna)l(eHHaSI KPI1BaSI 38BI1-

CI1MOCTU )1(111lKOK8llenhHOll COCT8BnSIIOIUeH 6apbepa aene
HI1SI OT z 2 I A. nonytieHH8SI H8MI1 B pacqerax r ( ;r 
nyHKTI1p-reopeTH:'leCK8SI KpH:B8SI H:3 pa6orhll3 I . n 

T 
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P1Ic.3. CpaBHeHIIe 

aKcrrepiiMeHranhHhlX 

<PYHKUIIH rr;r (Ex) 
II3 pa6or/4,5/II pac

'leTa Dpii 3H8'18HIIHX 

!lapaMeTpOB 1 B3HTbiX 

no crna)KeHHbiM 3&BII

CIIMOCTHM anH Benii

'IIIHB0f orZ
2/A II 

TJ/T n (100 MaB) II 

k T or B r-B • n n 

III. Pac'leT a6comoTHbiX 3H8'18HHH rr H r n H BpeMeH 

)KH3HH COCT8BHl:IX Mep Tf H T n 

06pa6orKa BKcnepHMeHranbHhlX aaHHhlX no BpeMeHaM 

)KH3HH COCT8BHbiX Haep, H3MepeHHbiM C nOMOlllbiO 3cpcpeKT8 

TeHefi, rrpoBoannacb cneayiOWHM o6pa3oM: napaMerpbr 

T rfT n, k/T n , B 'f 6brnH B3HThl no crna)KeHHhiM KpHBbiM, 

npH 9TOM Bbi'IHCnHnHCb OTHOllieHHH rf /r n , KOTOphie CpaB

HHB8nHCb C 9KCnepHMeHTOM (npH HanH'IHH Jl8HHbiX no pac

CM8 TpHBaeMOH peaKUHH) H a6coniOTHbie WHPHHbi rf H r n , 

8 

- 11----w--+---------1 

~~78w 
~ 179, 

'V- ""' 

oJS3°w 

100 E•M3b 

PHc.4. To )Ke,qro 

Ha pac.3, anH paanaq

HbiX R30TOITOB W 
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181Re 
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1

~
1 165 16 

• I I 6.- Ho + 0 

.~9Tb+ 2~e 
0 

60 

PHc,5, To )Ke,qTo 

Ha pHc.3, anH Hapa 

l8 1 Re, nonyqeHHoro 

B peaKUHHX C pa3-

nHqHbiMH no Macce 

'l8CTHU8MH, 

I 
I 

\ 
I 

v 

-11-----

1860s 

I I I •_1Z5Lu+11B 
I • v' 176 12 

o- Yb+ C 

v~Er +160 

60 80 

PHc,6, To JKe,qTo 

Ha pHc.3, anH Hapa 
l8fos. 

CYMM8 KOTOpb!X rf + rn 
cpaBHHBanacb c 3KCne

pHMeHranbHbiM 3H8'le

H HeM r3<P<P= n I r 3q¢ 
KpoMe roro, 3KcnepH

MeHTanbHOe r3 <P<P 
BMecre c 3KcnepHMeH

ranbHhiM HRH reoperH

'!eCKHM 3H8'leHHeM If /r 
n 

aaaano BCBMO)KHOCTb 

HRATH napUH8RbHhl8 

BpeMeHa r 
0 

H T f , KOTO

phle Cp8BHHB8RHCb C 

p8C'l8THbiMH 3H8'!8HHHMH 

T = n/r 
0 

H T f= n/r f o 

rfapaMeTp T B raKHX 
n 

pacqerax orBe'!an 3a 

a6coniDTHYID BeRH'IHHY 

BCeX 3H8'!8HHA UIHpHH r. 
npyrHe napaMeTphl 

aOR)KHbl 6hiRH BOCllpO

H3BOaHTb 3HepreTH'l8C-

KYID 38BHCHMOCTb lliH

pHH r H OTHOWeHHA 

r f I r n ' a TBKJKe 

H3MeHeHHe BCeX lliHpHH r C H3MeHeHH8M 8TOMHOrO HO

Mepa H M8CCOBOrO 'IHCna COCTBBHOrO Hapa. 0TMeTHM 3aecb, 

'ITO He BBOaHnocb HH oaHoro aononHHrenbHoro napaMerpa 

Cll8UH8RbHO anH BOCllpOH3BeaeHHH 38BHCHMOCTH a6CORIDTHb!X 

lliHpHH OT 3HeprHH B036yJKaeHHH H aTOMHOrO HOMepa COC-

raBHoro gapa. 
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-1~ o/ ~ ~ 

o 1851 r ~ 6187Ir 

P11c.1. To )Ke, 'iTO na p11c. 3, nng lf30Tonoa lr . 

Ha p11c.8 npencTaaneHhl 3KcnepiiMeHTaJibHhle pe3yJibTaThl 

no apeMeHaM )Kif3Hif nengm11xcg cocTaBHhiX Rnep, nonyqeHHbie 

MBTOAOM 9~~eKTa TeHeH B pa6oTaX/l, 2 ,ll-l 3 / • naHHbie no

ny'iBHbl B npennOJIO)KeHHif 06 3KCnOHBHUH8JibHOM 38KOHe pac

nana B036y)KAeHHb!X SIAep. nnSI Bb!COKHX 3Hepi'IIH B036y)KAeHHSI 

HeKOTOpb!H BKJIBA MO)KBT A8B8Tb 3~~BKT AeJieHIISI nocne HC

napeHHSI OAHOI'O IIJIH HeCKOJibKHX HeHTpOHOB 0 'iTO MO)KeT 

npHBOAHTb K HBKOTOpOMy 38Bbii11eHHID lf3MepSIBMb!X BpeMeH 

no Cp8BHBHHID C HCTHHHbiM BpeMeHeM )Kif3Hif HCXOAHOI'O 

COCTBBHOI'O SIApa np11 9HBpi'IISIX B036y)KAeHHSI, nOK838HHbiX 

12 
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P11c.8. 3aBIICIIMOCTb apeMeHif )Kif3Hif r 3 <Pcb OT aHepr1111 

B036y)KAeHHSI 1 113MepeHHOI'O C nOMOI11biD 3~~eKT8 TeHeH 

a pa6oTax /l, 2 ,ll-l 3 / • 

HB p11c.8 AJISI KB)KAOH TO'iKHo nonpaBK8 Ha 3TOT 3~~eKT 

Tpe6yeT cneulfaJibHoro pac'ieTa, B naHHOH pa6oTe oHa He 

Bbi'iHCJIRnacb. B paccMorpeHife He ·aKJIID'iBJIHCb naHHhie 

pa6oThi I l4/ no cocTaBHhiM gnp aM c Z =-98,1 00,102, noc

KOJibKY AJISI 3THX RAep 3~~KT neJieHHSI nOCJie IICnapeHIISI 

HeHTpOHOB MO)KeT 6b!Tb onpeneJISIIDlJlHM ~aKTOpOM lf3MepeH

HOI'O apeMeHH. PaccMaTpiiBBJIHCb Rnpa c Z =79-89/
1 •2 / , 

AJISI KOTOpbiX HMeiDT MeCTO 6hiCTpO pacTyl11Re OT 3Hepi'IIH 

B036y)KAeHIISI ~YHKUHH r f/rn (Ex) 1 'iTO AOJI)KHO UpHBOAHTb 

K He O'ieHb CHJibHOMY H3MeHeHHID BpeMeH )KH3HH 38 C'ieT 

neneaag nocne HcnapeHHg seArpoaoa. M3 aKcnepaMeHranb-

HbiX apeMeH )KH3HH T :l$P C HCUOJib30B8HHeM paCC'iRTBHHWX 
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I I I I I I I I I I I I 

-18' I I 00 100 E. MaS 60 

p IIC.9. 3aBIICfiMOCTb napUII8llbHhlX BpeMeU T 
0 

II T f 

OT 3HepPIIfl B036Y*LleHifH LlllH HLiep: 0, C - l98Hg ; 

__ l97Tl; ~.A··- 202Pb; o,a- 217Ac. CBeTnbJe 

TO'IKII - T 
0 

1 TeMHble - T f 

HaM If 1£ /r 
0 

6bll11i Bhl'l!iClleHbl B OTLiellbHOCTli napUUallbHb!C 

BpeMeHa pacnana no Kauany ucnapeHUH Heil:TpOHOB r 
0 

II 

nelleHH:5I T f • 3Tii LlBHHbie LlllH COCTBBHbiX HLiep ~~Hg 
197 202 217 

Tl , Pb , Ac npuBeneHhi Ha p1Ic.9. BanHo, 'ITO 

BpeMH r 
0 

OCTaeTCH nOCTOHHHbiM npH !i3MeHeHifli 3HepPHII 

B036y*neHII5I, a r I 6biCTpo yMeHbruaeTcSI c poe ToM Ex , 'ITO 

14 

HaXOLliiTCSI B XOpOWeM COOTBeTCTBIIH C pac'leTOM no ~OpMy

l18M npH nocToHHHoll: reMneparype T 0 =Tc II Tr=Tc(Ex=l00)+ 

+k(E ~100). 113 piiCYHKa BHLIHO, 'ITO npH COBMerueHHII LlBHHblX 

no a6COliiOTHb!M 3Ha'leHHHM r II OTHOWeHIISIM rf /r
0 

LlllSI 

SILiep C Z:s 82 He B03HIIK8eT K8KHX-l1H60 npOTIIBOpe'lHH,

HanpiiMep, B03paCT8HHSI BpeMeH C pOCTOM 3Hepr1IH B036y)K

neHIIH, 'ITO MOPllO 6bl IIMeTb MeCTO B cnyqae 3H8'liiTellbHOPO 

BKllana B H3MepSieMOe BpeMSI 3tlJtlJeKT8 OT nenr.riiSI nocne 

HCnapeHIISI HeHTpOHOB. B TO )Ke BpeMSI LlllSI 
2

89Ac ~Meer 
Mecro yBellii'leHIIe r

0 
B 2,5 pa3a npii II3MeHeHHH E or 

59 no 92 M3B, 'ITO no BCeil: BIILIIIMOCTII CBSI38HO C 3tlJtlJeK

TOM neneHIISI Sinep nocne IICnapeHIISI Hell:rpoHoB. 

BpeMeHa )KII3HH, II3MepeHHbie B 3KcnepHMeHre r 
3

cpcp 
Bellii'liiHbl r f /r 

0 
II napU1I8llbHbie HeHTpOHHbie BpeMeHa T 

0 

npHBeneHbr B ra6n.1. B ra6nHue npiiBeneHhJ raK*e 3Ha'leHHSI 

napaMerpa T , npH KOTOpbiX pac'leT TO'IHO Bocnpoii3BOLIIIT n 
3KcnepiiMeHranbHbie BpeMeHa r 

0 
• BHnHo, 'ITO cornacoBaHIIe 

pacqera II 3KCnepiiMeHra nerKo nocrHraercSI npii H3MeHe

HIIH napaMerpa T 
0 

B y3KIIX npenenax or 0,83 no 1,02 M 3B 

Ha BCeM HHrepBane Z or 79 no 89. llnSI cpenuero 3Ha'!e-

HHSI T 0 =0,90 paC'leTHbie r 
0 

OTllii'IBIOTCSI OT 3KCnepiiMeHra 

He 6onee, '!eM B 2 pa3a. T aKaSI TO'lHOCTb B a6coniOTHbiX 

8LlHHIIU8X LlllSI BpeMeHH )Kff3HII Ha ypOBHe 5·10- 1 8 C LlllSI 

tiJIIKCHpoBaHHoro 3Ha'leHIISI napaMeTpa T
0 

HBllSieTCSI BnonHe 

YllOBlleTBOpiiTellbHOH, 

TaKHM o6pa3oM, B pa6ore pa3BIIT Meron pacqera 

a6COll!OTHbiX 3Ha'leHHH WIIpHH r 
0 

, r f H HX OTHOWeHIIH 

Ha 6a3e CTBTIICI'H'leCKOH TeOpHH C HCnOllb30B8HH8M ¢YHK

UIIII nllOTHOCTH ypOBHeH THna MonellH C nOCTOSIHHOH TeM

nepaTypoll:, HaAneHbJ perynSipHbJe tiJyHKUIIOHallbHbie 38BIICII

MOCTH napaMeTpOB, npH KOI'Opb!X MOryT 6bil'b Bbl'liiCl18Hbl 

OTHOWeHHSI r f /J, 
0 

LlllSI COCTBBHbiX SILlep B LlHana30He 

Z = q0-85 npH TO'IHOCTH :!:_ ( 10- 20)o/o II a6COliiOTHbie 3H8-

'leHHSI wHpHH c TO'IHOCTbiO no ¢aKropa 1,5 -2. Bee 'lHcneH

Hhle paC'leThl H cpaBHeHHe C 3KCnepHMeHTOM nenalliiCb 

anSI o6nacrH 3HeprHii Boa6y*neHHSI (40-100) M3B. Tio3TOMY 

np!IPOAHOCI'b MOLl8llii C noCTOSIHHOH TeMnepaTypoll: He 03Ha

qaer, qro TeMneparypa Hnpa ocraercH B neil:CTBH:TellbHOCTII 

noCTOSIHHOH BnllOI'b LlO C8MOH MBliOH 3HepPIIII B036y)KneHHSI. 
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r a6mma 

OapuHaJibHLre netl:TpOHHLie BpeMeHa /KH3HH r n u Imrpr!I!l,r 

pacnana r n 1 ITOJiyqeHHbJe H3 8KCITepHM8HTBJibf!blA sc: l\JOKTIHl

H!olX BpeMeH /KH3HH r::Hpcp H pacqeTHbiX 3Haqem!li f"f /1°
11 

IlpaBeneHbi rrapaMeTpbi T n, rrpu KOTOpLIX pacqer JWe1· 

TO'!IIOe COf'JIBCHe C B8J!If4:UHBMH J' 
n 

-------------...,,-----------------·-----·----·--
" " ,, ., ~[ m-18 .. r.f;r· ~· 1r-I8 . 1: •. . .,, 1, 
':rij)Q £1 m0k~ .<.v Cer. I n lrl ~ ceE In y ~ ~~-~----F Q~~~ 

197 
Au ?9 

r9aHg 
80 

I9?T[ 
8I 

zo2 F)b 
82 

zooBi 
83 

208 Po 84 

zrzRa 
88 

zr7 Ac 
89 

80 

64 
89 

63 
IOI 

67 

I03 

69 

I20 

OS 
II9 

60 
94 

59 

92 

6,9;!:0,5 

6,7:_0,6 
3,3 

G,()_ti,4 
3,3 

5 2+0 5 . - . 
2,2:tO,G 

3,3~).I 

3,7!_0,7 

4,2:!:0,4 
2,7!_0,4 

2,7 
2,2!_0, 7 

3,3:!;0,1 

2,()_t0,3 

0,45 

O,I5 
1,3 

0,37 
3,0 

0,:30 

2,2 

1,8 
q c - ,v 

0,38 
7,6 

1,5 
8,5 

I .~l 

8,5 

lO.C}!_C. 7 

'i~?+O,? 

B,;-:~) • IJ 
I:i,2 

5a8t0,3 
I' .G"!_I,~1 

9.2:t3.l 
38.8:t.7.4 

5,8:tO.G 
£:3,2:!_3,4 

6,8 
2l,It6,? 

?,&:;0,2 

J9,CJ:!:2,8 

c.c:.,::;: 

0,05~· 

c.o~<. 

C\C'' 

o,os:o 
C ,CY.Jt 

0 ,0~1"~ 

c,06c 
O,OP 

O,II, 
G,Q2.b 

D,09'7 

O,O:SG 

0,086 

0,031 

(, • .srj 

C·. 'J I 

~· i' 

L .~H 

,r ~ J:.· 

(•,(:j 

Ec-.recTneHHo, rryneBot'r 3Heprau soa6y>K.GeHirH oTnecweT 

HyJieBaSI TeMneparypa, a sHepriiH no36y>KJ:leHI!H rrop>IJlKa 

flOJIHOli 3!18jJf'Hll CB5I3If SIJ:lpa non>KHa OTB8'1BTb TO~liTOpDT)flu 

nopHnKa snepnHr CB>I3II I-lyK.:roHa, Borrpoc o nnoTHOCTH 

ypOBHel! SIJ:lep npa 3Hepr'J!>IX B036y>hJJ.eHli>I ( 10-40) MsB B 

pa6oTe He pacc~wrpaDaJICH. Bo3h!Ofloro, rrpa nony•IemHI 

6onee flOJ:lpOGHblX [JClH!!UX flO a6COJ1!0THblhl ll OTHOCi!TOJ!bf!LIM 

UllljJilHB11.1 COCTBBHLIX H!Jep B lllllpOKOtd 3H8IJf'E'TI!'i8CKOM .[ll!l1-

na30He (10-100) }\1sB !IG06XOJ:ll!MO 6yneT paCC\10TpeTb 1 

TIOMU!\10 cjJ-yHKllllll ITJ10THOCTI! ypOBHefi fJ(E) cCOOSteE .T ,TBK/l\8 
·3 l 

cjJyHKUil!O p (E) =Conste ai·, , KOTOpa>I HBns:reTCI1 npoMe>KyTO'i-

HOt'l lvl8fi\Jly MOJ:l8JiblO cj!epi\lll-f'23Cl ll \JODeJibJO C ITOCT05IHHO(! 

Tei\mepaTypon, llnl!, ecmr o6o6w11Tb rrpo6ne\ry, B03\10IKHO, 

1S 

CJieayeT CqHT8Tb DOK838Tenb CTeneHH 3HeprHH B 3KCDOHeHTe 

cBo6oaHhiM (a rrpeaenax oT 0,5 ao 1,0) napaMeTpoM. H eJib3SI 

HCKJI!OqHTb, '{TO ITpH T8KOM ITO.[lXO.[le yaaCTCSI COKp8THTb 

DOJIHOe qHCJIO napaMeTpOB CT8THCTHqeCKOH MO.[leJIH anSI 
ODHC8HHSI a6COJIIDTHbiX H OTHOCHTeJihHbiX IIIHpHH B036y/K.[leHHhiX 

COC T8BHbiX Sl:Llep. 

0pHMe'{8HHe DpH KOppeKType 

Oocne caaqH pyKonHcu a neqaTb noSIBHJIHCh pa6oTb/ 15•16 / 

B/15/ sKcrrepHMeHTaJibHbre TeHeBhle MHHHMYMhi .[lJISI peaKUHH • 

W( 16Q,f) HHTepnpeTHpyiDTCSI a npennono)KeHHH o nayxKoMrro

HeHTHOM 3aKoHe pacrraaa cocTaBHhlX Siaep. OpH sToM cpen

Hee BpeMSI /KH3HH, KOTOpOe MO)KHO BbJqHCJIHTh 1 3H8SI HHTeH

CHBHOCTH KOMITOHeHT, DpHBeaeHHhle B/15/, He npOTHBOpeqHT 

HBIIIHM pe3yJihTaTaM 11,21 • B TeopeTHqecKOM paccMOTpe

HHH/16/3anaqa pacqeTa BpeMeH /KH3HH COCTBBHhlX SIJ:lep 

peiiiaeTCSI C f!CITOJih30B8HHeM MO.[leJIH ¢epMH-f'a3a J:lJISI DJIOT

HOCTH ypOBHefi: DOK838H0 1 '{TO C yqeTOM .[leJieHHSI nocne 
f!CnapeHHSI HeCKOJibKf!X HeHTpOHOB, MO)KHO ITOJIY'{HTh 

TeopeTHqeCKHe pe3ynhT8Thl, He CHJ!bHO OTflH'{8!0WHeCSI OT 

3KCITepHMeHTa /15/ • 

flHrepaTypa 

1. C.A.KapaMSIH, ct>.H opMyparoa, lO.ll.OraHeCSIH. MaTepHanbr 

Me/KJ:lyHapO.[lHOH KOH¢epeHUHH DO ¢H3HKe T5I)KeJihlX HOHOB. 

0115111 ll7-5769, lly6Ha, 1971, CTp.391. 

2. B.B.KaMaHHH, C.A.KapaMSIH, ct>.HopMypaToB, C.TI.TperhSI

KOBa. Hct>,16,447, 1972. TipenpHHT 011HYI P7-6302,lly6Ha, 

1972. 

3. T.Sikkeland.Phys.Rev.,l35B,669,1964. 
4. T.Sikkeland,J.E.Clarkson, N.H.Steiger

Shafrir, V.E.Viola.Phys.Rev.,C3,329,197l. 
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5. B.B.KaMaHHH, C.A.KapaMHH. Tipenp11HT 011.HI1 P7-10061, 
lly6aa, 1976. 

6. W.D.Myers,W.J.Swiatecki.Preprint UCRL-11980 
(1965). 

7. E,E0'1eB, C.A.KapaMHH, T.KyuapoBa, IO.U.OranecHH. 
51¢ 23,520, 1976. TipenpHHT 011HH P7-8676, fly6na,l975. 

8, f.A.TI!!K-fii:'IDK, >K3T¢ 34,341,1958. 
9. B.C.EapaweHKOB, ¢,f.)KeperH, A.C.HJibHHOB, B.ll.ToHeeB, 

flpenp!IIII' OvlHH P7-7165, lly6Ha, 1973. 
10. A.G.W.Cameron.Can.Journ.Phys.35,1021,1957. 
11. Yu.V.Melikov,Yu.D.Otstavnov,A.F.Tu1inov, 

N.G.Chetchenin, Nucl.Phys.,Al80,24l,l972. 
12. C.A.Kapal\HIH, IO.B.MeJIHKOB, A.¢.Tymwos. 3'-IA5I 4, 

456' 1973. 
13. Vl.M.Gibson,K.O.Nielsen.Phys.Rev.Lett. ,2h, 

11h,l970. 
14. B.li.Eyrpon, B.B.KaMaHuH, C.A.KapaMHH, IO.U.OranecHH, 

M.Tnn!pWIH, flperrpl!HT OH.Hll P7-9690, lly61w, 1976. 
15, J.U.Andersen,E.Lagsgaard,K.O.Nielsen, 

W.M.Gibson,J.S.Forster,I.V.Mitchell,D.Vlard. 
Phys.Rev.Lett.,36,1539,1976. 

16.H.Hagelund, A.S.Jensen. Preprint of the 
Institute of Physics, University of 
Aarhus,Denmark 1976. 
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PyKonucb rrocrynuna B u3aareJibCKHA ornen 
25 aDrycra 1976 rona 

HeT JIH rrpo6eJioB a Barneif 6H6JIHOTeKe? 

81>1 MOJKeTe noJJyqMTb no noqTe nepeqifCJJeHHhle HHJKe KHHI'M, 

ecJJM OHM He 6b1JJM 3aJ<a3aHhl paHee. 

16-4888 ~03HMeTpHH H3nyqeHHH H ~H3HKa 3a· 
li.IHThl yCKOpHTeneH 3apJDKeHHhiX qac
THU. ~y6Ha, 1969. 

~10-6142 Tpy.11w MelK,llyHapo,liHoro CHMD03HyMa 
no sonpocaM aBToMaTH3aUHH o6pa6oT
KH ,llaHHhiX C ny3blpbKOBbiX H HCKpOBbiX 
KaMep. )J.y6Ha, 1971. 

)).13-6210 TPY.llhl VI MelK.IIYHapo,liHoro caMno-
3HyMa no H,llepHoH 3neKTpoHHKe. Bap
waaa, 1971. 

)).1-6349 Tpy,llbl IV MelK.IIYHapo,liHOH KOH~epeH-
UHH no ~H3HKe BbiCOKHX 3HeprHH H 
CTPYKType H,llpa. )J.y6Ha, 1971. 

P2-6762 P.M.Mypa,liHH. ABTOMO,llenbHOCTb B 
HHKJI103HBHbiX peaKUHHX. JleKUHH, npo
qaTaHHaH Ha lllKone MOnO,llbiX yqeHbiX 
no ljJH3HKe BblCOKHX 3Hepraii. CyxyMH, 
1972. 

)J.-6840 MaTepaanbi I I MelK,llyuapO.IIHOro CHM· 
n03HyMa no ~H3HKe BblCOKHX 3HeprHii 
H 3neMeHTapHbiX qaCTHU. lllTp6CKe 
Oneco, l..JCCP, I 972. 

13-7154 

)).2-7161 

OponopuaouanbHbie KaMepbi. )J.y6ua, 
1973. 

HenoKanbHble, HenaueiiHbie H Hepeuop
MHpyeMble Teopaa nonx. AnywTa, 
1973. 

)J.1,2·74I 1 r ny60KOHeynpyrHe H MHOlKeCTBeHHble 
npoueccbi. ~y6Ha, 1973. 

)).13 -7616 Tpy,llbl VII M elK,llyuapo,lluoro CHMno-
3HYMa no H,llepuoii 3neKTpOHHKe. Iiy.11a· 
newT, 1973. 

P 1,2-7642 Tpy,llhl MelK,llyuapO,liHOH WKOnbi Mono
.llbiX yqeHblX no ~H3HKe BbiCOKHX 3Hep· 
raii. roMenb, 1973. 

)).10-7707 CoaewaHHe no nporpaMMHpoaaHHIO H 
MaTeMaTHqeCKHM MCTO,llaM peweHHH 
~H3HqecKHX 3a,llaq, ~y6ua, 1973. 

)).1,2-7781 Tpy,llbl III MelK.llyHapO.IIHoro CHMno-
3HyMa no ~H3HKC BhiCOKHX 3HeprHH 
H 3neMeuTapHwx qacTHU. CaHax, 1973. 

250 CTp. 2 p. 64 K. 

564 CTp. 6 p. 14 K. 

372 CTp. 3 p. 67 K. 

670 CTp. 6 p. 95 K. 

111 CTp. 1 p. 10 K. 

398 CTp. 3 p. 96 K. 

173 CTp. 2 p. 20 K. 

280 CTp. 2 p. 75 K. 

507 CTp. 5 p. 66 K. 

372 CTp. 3 p. 65 K. 

623 CTp. 7 p. 15 K. 

564 CTp. 5 p. 57 K. 

478 CTp. 4 p. 78 K. 


