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KapaMSIH C.A. P4 - 19335 

nonpaBKH K tjlopMynaM .nnH WHPHH .neneHHB If H HCnapeHHH 
HeliTpOHOB rD. HaMeHeHHe 3HeprHH BpaweHHH npe .neneHHH 
B036ylK.IleHHb!X H,llep 

Opoae.neHo paccMorpeHHe B03MOlKHb!X nonpaaoK K .popMynaM crarucre•wc
KOli reopHH .nnH WHPIIH ecnapeHHH HelirpoHOB 1'

0 
H .neneHHH 1 1• LlnH 1'

0 
y•ut

TbiBaeTCH BepOHTHOCTb HaXOlK.IleHHH HeliTpOHa Ha paCCTOHI!HH r OT Uei!Tpa 

H.llpa H aepOHTHOCTb ero oTpb!Ba, LlnB If o6cyJK.naeTCH aonpoc o Heo6xo.neMo-

CTH yqera .Paaoaoro o6beMa B npocrpaHcrae HMIIynbca Bbrxo.nHoro Ka-

Hana, a TaKlKe BnHHHHe saepreTK'IeCKOli noaKUHH BbiXO.IlHoro KaHana Ha I' r • 
PaccMorpeHo KaqecraeHHO noae.neHKe 9HeprKH epaweHHH c pocToM .ne<flopMa

UHH npH .neneHHH B036ylK.IleHHO['O COCTaBHOI'O Hllpa C 60nhlllHM yrnOBb!M MOMeH

TOM. C.nenaH ,Bb!BO.Il o HanH'IHH .PaaoBbiX nepexo.noe Ha nyTH .neneHHH, CBH3aH

Hwx C H3MeHeHHeM CHMMeTpHH <flopMb! S!.llpa H nepeopKeHTBUHeil C06CTBei!Hh!X 

CIIHHOB HecnapeHHb!X HyKnOHOB OTHOCHTenbHO HanpaaneHHSI nonHoro Clllil!a Hllpa. 
Pa6oTa BbmonHeHa B Jla6oparopHK HllepHbiX peaKUHil 011 H 11. 

flpenpHHT 06be,QHHCHHOrO HHCTHTyTa H.QepHbiX HCCJie,QOBaHHK 

~y6Ha 1976 

Karamian S.A. P4 - 10335 
Corrections to Formulae for Fission and Neutron 
Evaporation Widths f'r and 1'

0
• Rotational Energy 

Change in Process of Fission of Excited Nuclei 
Consideration of the possible corrections to the sta

tistical theory formulae for widths of neutron evaporation 
I~ and fissionl1 is carried out. For l'

0
the probability of 

finding the neutron on the distance r from the nucleus 
centrum and the probability of its removing are included. 
For 1'1 the necessity to take account of the phase volume 
in the momentum space for exit channel and the influence 
of energy position of exit channel on r 1 are discussed. 
Behaviour of rotational energy with the deformation in
creasing in process of fission of excited compound nucleus 
with large angular momentum is considered qualitatively. 
Conclusion is done that phase transitions along the fission 
path take place, which are due to the change of the symmet
ry of nucleus form,and the change of the orientation of 
decoupled nucleon spins relative to the direction of the 
total spin of the nucleus. 

Preprint of the Joint Institute for Nuclear Research 

Dubna 1976 

c 1976 06-.eOUHeHHWU UHc•u•y• AOepHWX UCCAeOoaaHuli){y6Ha 

1. llll1PJ1Hbl J1CflAPEHJ1Jl HEHTPOHOB l' 
11 ,4EJIEHJ1Jl l£ n 

ilonHOC CCYCHHC ~eneHHH H~ep C YYCTOM BKna~a ~enc

HHH nocne HCDapeHHH HeiTpOHOB, npe~nonaraH WHpHHY I' 
CTporo paBHOi I' n I I' f ' MO)J{HO 3BDHCa Th B BH~C: 

a (E ) =a 

p 

f ]. (' 

n 

~ p 
i= () 

<E )P(E l, 
L L 

n (I 'r /I ) , 
~ ---~-1 - II -------

i = 0(1 + I 1 I ) . k= o (I 1 I' /I' ) 
f n 1 f n k 

/1/ 

r~c a, - CCYCHHC o6pa30BBHHH COCTBBHOrO H~pa, p -

DOflHBH BepOHTHOCTh ~eneHHH, pi- BCpOHTHOCTh ~eneHHH 
nocne HcnapeHHH i HeiTpOHOB I I'r I r /. - OTHOWCHHe 

, n 1 

AenHTCflhHOi H HeiTpOHHOi illHpHH ~nH i-cryneHH HCiT-

pOHHOro KBCKa~a, n - DOflHOC YHCflO HCiTpOHOB, KOTOpOe 

MO)J{CT 6biTh HCDYll(CHO COCTBBHhlM H~pOM npH 3HeprHH 

B036y)J{~CHHH E *, COOTBCTCTBYIOll(ei KHHCTHYCCKOH 3HeprHH 

6oM6ap~HpyiOll(ei YBCTHUhl E L /B na6. CHCTCMe/. 

M3 ~OpMynw /1/ BH~HO, YTO 3B~aqa pacqera BepOHT

HOCTH ~eneHHH COCTOHT B BWYHCflCHHH OTHOWCHHH illHpHH 

l'r I I'n B 3BBHCHMOCTH OT HyKnOHHoro cocTaBa, 3HeprHH 

B036y)J{~CHHH H yrnOBOrO MOMCHTa COCTBBHOrO H~pa. B CTa

THCTHYCCKOM DO~XO~e illHpHHbl ~eneHHH H HCDapeHHH HeHT-
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pouoa cocTaBHLIM H.n;poM c 3HeprueH: B036y)f(,IJ;eHHH E* 
1 (E*) 1 (E*) paBHhl I 1• 21: 

f ' n 

1 <E *) = constp -I <E *) 
n 

F*- B 
n 

f 
0 

<p(E*- B
0
-dd<, 

F *- Ar 

) 
-1 

1f <E* = constp (E*) f p<E*- Bf- dd<, 
0 

/2/ 

/3/ 

r.ne p(E*) - nnoTHOCTh ypoaueH: cocTaauoro H,npa, B
0

, 

Br - 3HeprHH CBH3H HeHTpOHa H 6apbep ,neneHHH COCTaB
HOrO H,npa. Bu.nuo, qTo aepoHTHOCTL pacna.na no onpe,ne
neuuoMy BhiXO.IJ;HOMy Kauany onpe,nenHeTCH HHTerpanoM OT 
ITnOTHOCTH ypOBHeH OCTaToquoro H,IJ;pa B BbiXO,IJ;HOM KaHane. 

Ha pucyHKe cxeMaTuqecKH npe,ncTaaneHLI ocuoBHLie 
xapaKTepHCTHKH HeHTpOHHOrO H ,nenHTenbHOrO BbiXO,II;HhlX 
Kauanoa. IloTeuu;uan ueH:Tpoua .n;nH op6uTanLuoro MOMenTa 
e C yqeTOM I.J;eHTpofie)f(HOrO qneHa npe,ncTaBneH B BH,IJ;e 
HMbl v e (r)' yKa3aH ypoBeHb <l>epMH E F H 3HeprHH CBH3H 
B . Ha aepxueH: qacTu pucyuKa oTno)f(eua KHHeTuqecKaH 

n 
6 

v 

3HeprHH cao o.nuoro ueuTpoua < H noKa3auo, qTo c yaenu-
qeuueM < nnOTHOCTb ypOBHeH OCTaTOqHoro H,npa yMeHb" 
rnaeTcH annoTL .no uynH npu < = E *- B n. BHH3Y cxeMa THqecKH 
llOKa3aHa BOnHOBaH $YHKI.J;HH HeHTpOHa a6nH3H rpaHHI.J;bl 
H,npa I t/1 n (r) I 2 • Ilo.no6uoe nono)f(euue unmocTpupyeTcH 
pucyHKOM u ,nnH KaHana .neneHHH. 3.necL noTeuu;uanLHaH 
3HeprHH eCTb 3HeprHH ,ne$opMai.J;HH, MaKCHManLHaH Ha 6apb
epe ({3 2) H npeaparu;aiOru;aHcH B noTeuu;uanLHYIO 3HepruiO 
pa3neTalOiu;HXCH OCKOnKOB nocne TOqKH pa3pLIBa ({3 3). Ha 
3HaquTenLHOM paccTOHHHH R noTeuu;uanLuaH ~ueprHH Up 

, -I ~-' 
npeapaii.J;aeTCH B 3neKTpocTa THqecKylO ue - R ' H 3Hepre-
THqecKaH ll03HI.J;HH BbiXO,IJ;HOrO KaHana CTaHOBHTCH He 3a
BHCHiu;eH OT f3 HnH OT R H paBHOH ue + Ek (R)' r.ne 
E k - KHHeTuqecKaH 3HeprHH ycKopHIOiu;HXCH ocKonKoa. PonL 
( 3,necL BhlnonuHeT < 8 - KHHeTuqecKaH 3HepruH KonneK
THBHoro uanpaaneuuorb .IJ;BH)f(eHHH. IloKa3aHa TaK)f(e .nenu
TenLHaH aonuoaaH «i>YHKUHH I t/1 rJr> 1

2 • 

4 

E 

E• 

r 

llfll 
Ot I J::b.. I 1 ., 

r R 

CxeMQIIIU'IeCKQJI U/l/l10CIIIpQ/.IUJI OCHOBHblX (/JU3U'I€CKUX ee
AU'IUH, exoO.RIJIUX e (JopMyAbl OAR pac'lema wupuH pacnaoa 
COCIIIQBH020 JIOpa no KQHQAy ucnapeHUJI H€UIIfpOHOB J'n U 

oeAeHUJI ~'r. 06o3Ha'leHUJI CM. e meKcme. 

l13 pUCYHKQ BH,IJ;HO, qTo llOTeHI.J;HanLHaH 3HeprHH BbiXO,II;" 
uoro KaHana 3aBHCHT OT pa,nuanLHOH KOOp,II;HHaTbl KaK 
,nnH ucnapeHHH ueH:Tpouoa/ 3a cqeT u;euTpo6e)f(HOro 6apbe
pa/, TaK H .IJ;nH ,neneHHH /U3- 3a yMeHbliieHHH llOTeH
I.J;HanbHOH 3Hepruu npu .ne$opMau;uHx, 6onLrnux f3 2 I. OT
MeTHM, qTo npu .neneuuu 6onee TH)f(enhlx H,nep 3Ta 3aau
CHMOCTL ,IJ;On)f(Ha 6hlTb COBeprneHHO HHOH, qeM B cnyqae 
cpaBHHTenLHo nerKoro H.n;pa /eM. pucyHoK/. ,lJ,nH TH)f(enLIX 
H,nep ToqKa pa3pb1Ba {:3 3 pacnono)f(eua npu 6onLliiHX .ne$op
Mau;uHx, qeM TOqKa BbiXO,IJ;a H3- ITO ,II; 6apbepa f3 4 , TaKHM 
o6pa3oM ua 3uaquTenLHOM HHTepaane napaMeTpa .ne$op
Mau;uu nocne npoxo)f(,neuuH aepliiHHhl 6apLepa s,npo ocTaeT
CH e.IJ;HHOH CBH3aHHOH CHCTeMOH. Cyii.J;eCTBeHHO TaK)f(e TO, 
qTo .n;nH T H)f(enblx JI.n;ep Z > 90 Bblxo,nuoH: Kanan I 3a ToqKoH 
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pa3pLIBa, f3 > f3 3 I pacrrono)l(eH B mxane rroTeHu;uanLHOH 

3HeprHH Cyii.J;eCTBeHHO HH)I(e OCHOBHOrO COCTOJIHHJI. C u;enLIO 

YT0 1·1HeHHJI He06XO,IJ,HMO OTMeTHTL TaK)I(e, 'iTO ,IJ,nJI TJI)I(enLIX 

Jl,IJ;ep CTpyKTypa 6apLepa .IJ.On)I(Ha 6LITL CHnLHO MO,IJ;ynupoaa

Ha BKna.IJ.oM o6ono'ie'iHOH rrorrpaaxu B 3Hepruro .IJ.elbopMau;uu, 

B OTnH'iHe OT Jl,IJ;ep C Z<80, r,IJ;e 3HeprHIO .IJ.elbopMai.J;HH MO)I(

HO C'iHTaTL MOHOTOHHOH lPYHKI.J;HeH {3 C B03MO)I(HLIM BCIInec

KOM B TO'iKe pa3pLIBa, 'iTO H IIOKa3aHO Ha pUCYHI<e. 

PaccMoTpHM Terreph B03MO)I(HLie rrorrpaaxu K lbopMyJmM 

/2/ H /3/ ,IJ;nJI l n H l f • JICHO, 'iTO B 06meM cnyqae non

HaJJ BepOJITHOCTh HCnapeHHJI HeHTpOHa .IJ.On)I(Ha paBHJIThCJI 

npOH3Be,IJ;eHHIO BepOJITHOCTeH cne,IJ;yiOillHX C06hiTHH: 1/ no

JIBneHHe HeHTpOHa Ha paCCTOJIHHH r OT I.J;eHTpa Jl,IJ;pa, 

2/ OTphiB OT Jl,Il;pa HeHTpOHa, HaXO.IJ.JlilleroCJI Ha paCCTOJIHHH 

r, 3/ lPHKCai.J;HJI OIIpe,IJ;eneHHOrO COCTOJIHHJI B BhiXO.IJ.HOM 

KaHane /OCTaTO'iHOe Jl,Il;pO + HeHTpOH/. ~OpMyna /2/ yyu

ThiBaeT TOnhKO BepOJITHOCTh IIOCne,IJ;Hero C06hiTHJI, IIOCKOnh

Ky IlpH ee BhiBO.IJ.C C HCnOnh30BaHHCM TCOpCMhl B3aHMHOCTH 

,IJ;nJI Ce'ieHHH IlpJIMOH H o6paTHOH peaKI.J;HH BepOJITHOCTh 

OTphiBa HeHTpOHa IlpHHHMaeTCJI paBHOH Ce4eHHIO o6pa THOro 

rrpou;ecca, H Ce4eHHe nornoii.J;eHHJI HeHTpOHa 06hi4HO C4HTaiOT 

KOHCTaHTOH, 6nH3KOH K reoMeTpH4eCKHM pa3MepaM Jl,Il;pa, 

T .e. BepOJITHOCTh OTphiBa B lPOpMyne /2/ npHHJITa 6nH3KOH 

K e,IJ;HHHI.J;e. 0TMeTHM, 'iTO 3Ta lPOpMyna, BepOJITHO, COOT

BeTCTByeT IlpH6nH)I(eHH10, KOr,IJ;a Jl,Il;pO 3aMeHJleTCJI rny6o

KOH rroTeHu;uanLHOH JIMOH c pe3KHM xpaeM. B TaKoM npu-

6nu)l(eHHH BOnHOBaJI lPYHKI.J;HJI HeHTpOHa fihlCTpO 3aTyxaeT 

Ha rpaHHI.J;e, n03TOMy BepOJITHOCTh OTphiBa HeHTpOHa OIIpe

,IJ;enJleTCJI B e,IJ;HHCTBeHHOH TO 'iKe - Ha KpaiO Jl,IJ;pa. )..J.nJI HeHT

poHa, oxa3aamerocH Ha rpaHuu;e H.IJ.pa, aepoHTHOCTh oTphiBa 

MO)I(HO C'iHTaTh 6nH3KOH K 1/2, T .e. C TO'iHOCThlO .IJ.O lbaKTO

pa 0,5 lPOpMyna /2/ B 3TOM rrpu6nH)I(eHHH .IJ.On)I(Ha fihiTh 

crrpaae,IJ;nHBOH ,IJ;nJI HeHTpOHOB C HyneBhiM op6uranhHhiM 

MOMeHTOM (e). Ecnu f HeHTpOHa He paBHO 0, TO Heo6-

XO.IJ.HMO Y'iHThiBaTh I.J;eHTpo6e)I(HhiH 6apbep, 4TO npHBe,IJ;eT 

K 3aBHCHMOCTH npe,IJ;ena HHTerpHpOBaHHJI B lPOpMyne /2/ 
or £. Y'iHThiBaJI npime,IJ;eHHLie 3.IJ.eCh coo6pa)l(eHH.Jl, rrony4HM 

6onee T04HYIO lPOpMyny ,IJ;nJI cpe,IJ;HeH IIIHpHHhl HCIIapeHHJI 

HeHTpOHOB C nro6hiM f COCTaBHhiMH Jl,Il;paMH, HMeiOII.J;HMH 

pacrrpe,IJ;eneHue PI no yrnoBoMy MOMeHTY I : 

6 

r 
n 

const -1 
00 e Yz 

-·---------- "l p p <E* I) "l "l "l 
oo 2 2 I I c , 

"l P •f[Jt,& (r)J - A Jdr f=O m~f s ~Yz 
I I 0 n 

00 
F.*- R n - V f (rl 

2 2 I d I 1/J n (r)l - A J X I 
0 0 

x Tf{f)Se (r.~,E*)pn(E*-B 0 -Vf(r)-£,1-m-s)dEdr, /4/ 

r,IJ;e p ,. , p J) - rrnoTHOCTH ypOBHeH COCHiBHOro H .IJ.04ep

Hero Jl,Il;ep, T e (c) - K03~HI.J;HeHT npununaHHJI )J.nJI HeHT

poHa C op6HTanhHhiM MOMeHTOM f. 3,IJ;eCh, KpOMe CYMMHpo

BaHHJI no CIIHHY cocTaBHoro H.IJ.pa c aepoJITHOCTLIO P 1 u 

KBaHTOBLIM 'IHCnaM HCDyii.J;eHHOrO HeHTpOHa f, m ,8 , BKniO

'IeHhl 4JieHLI, OTBe'laiOmHe BepOJITHOCTH IIOJIBneHHJI HeHTpo

Ha Ha paCCTOJIHHH r OT I.J;eHTpa Jl,Il;pa -111/Jn(r)! 2 -A 2 J H Be

pOJITHOCTH OTPLIBa ero oT H.IJ.pa Sp(r,t,E*). BonHOBYIO 

lPYHKUHIO II/I 
0
(r)f 2 B $opMyne /4/ B rrepBOM rrpu6nu)l(eHHH 

MO)I(HO 3aMeHHTb HeKOTOphiM HHTerpaJibHbiM pacrrpe.11.ene

HHeM DnOTHOCTH aepO.IITHOCTH HaXmK,IJ,eHHJI HeHTpOHa Ha 

paCCTOJIHHH r, T .e. pa,IJ;HaJibHLIM pacnpe,IJ;eneHHeM DnOT

HOCTH HeHTpOHHOH KOMIIOHCHTbl JI,IJ;epuoro Beii.J;eCTBa. Be

JIH4HHa A 2 eCTb KBa,IJ;paT MO,IJ,ynJI aCHMIITOTH4eCKOH BOJIHO

BOH lPYHKI.J;HH HeihpoHa Ha oo paCCTOJIHHH, KOTOphlH orrpe

,IJ;eJIJleTCJI BeJIH4HHOH r . ~YHKI.J;HJI So (r,f' E*), Y'IHThlBaiO-
n v r. 

II.J;aJI BepOJITHOCTb OTpbiBa HeHTpOHa, HeH3BeCTHa, H npu Bhl-

DOJIHeHHH pac'ieTOB JJ.On)I(Ha 6h1Tb napaMeTpH30BaHa H HaH

,IJ;eHa $eHoMeHonoru'iecxu. Bxnroqeuue Taxou lPYHKUHH .IJ.JIB 

YTO'IHeHHJI lbaKTOpa T e, rrony'ieHHoro Ha OCHOBe npuMeHeHHJI 

TeopeMhl B3aHMHOCTH ,IJ,JIJI pacna,IJ,a COCTaBHOrO H)J.pa, ITO 

BCeH BH,IJ,HMOCTH, orrpaB,IJ,aHO, DOCKOJibKY B TepMO,IJ,HHaMu

'leCKOM CMhlCJie nornOI.QeRHe ReHTpOHa C KHHeTH'ieCKOH 

3Heprueu f , npu xoTopoM npoucxo.IJ.HT npeapameuue 3Hep

ruu uanpaaneuuoro .IJ.BH)I(eHHB B Tennosyro 3Hepruro, He 
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)].OJDKHO 6LITh paBHOBepORTHhiM C npoi.J;eCCOM HCnycKaHHR 

HeHTpoHa, npH KOTOpOM .U.On~HO npOH30HTH o6paTHOe npe

Bpaii.J;eHHe TennoaoH: 3HeprHH a 3HeprHIO HanpaaneHHoro 

)].BH~eHHR. 3TO RBnReTCR npORB,eH,eM TepMO)].HHaMH"'eCKOH 

Heo6paTHMOCTH /eM., Hanp., · 
3

•
4 

/. HeKOTOphie qacTHhie 

BonpOCLI TepMO)].HHaMH"'eCKoro nO)].XO~~ f .u.eneHHIO CHnhHO 

B036y~)].eHHhiX R)].ep paCCMOTpeHhl B "• 6 • C TO"'KH 3peHH11 

R)].epHO-~H3H"'eCKOrO paCCMOTpeHHR cnpaBe)].nHBOCTh Teo

peMhl B3aHMHOCTH )].nR npRMhiX peaKI.J;HH He Bhl3hiBaeT 

COMHeHHR, nOCKOnhKY Cel.feHHR npRMOH H o6paTHOH peaKI.J;HH 

Bhipa~aiOTCR "'epe3 O)].HH H TOT ~e MaTpH"'HhiH 3neMeHT C 

yqeToM ~a30BLIX MHO~HTeneH:. O.u.HaKo .u.n11 pacna.u.a cocTaa

Horo R)].pa TO"'HOCTh TeopeMhl B3aHMHOCTH He HBnHeTCH 

0'-leBH)].HOH, TaK KaK OCHOBHOH H)].eeu KOHI.J;eni.J;HH COCTaBHOrO 

H)].pa RBnReTCH OTCYTCTBHe CB113H Me~.u.y BXO)].HhiM H BhiXO.U.
HhiM KaHanaMH. 

no aHanorHH c ~OpMynoH: I 4/" MO~eT 6biTh HanHCaHa 

TaK~e ~OpMyna )].nH lliHpHHhl )].eneHHH. 0TnH"'HH OT HCnapeHHR 

HeHTpOHOB COCTORT B cne.u.yiOII.J;eM: 1/ B cornaCHH C 06II.J;e

npHHRTOH MeTO)].HKOH C"'HTaeM, "'TO BhiXO)].HOH KaHan eCTh 

COCTORHHR C )].e~opMai.J;HeH {3 2 {3 2 , T. e. 3a Ce)].nOBOH TO"'

KoH:; 2/ Mo~Ho c.u.ena Th TaK~e o6II.J;enpHHRToe npe.u.nono

~eHHe, "'TO BepORTHOCTh pa3phiBa R)].pa paBHa HyniO npH 

(3 < (3 2 H paBHa e)].HHHI.J;e npH (3 > {3 2 , T. e. ~YHKUHH BepOHT

HOCTH pa3phiBa 8 {1f3 ,f (3• E *) npHHHMaeTCR HMeiOII.J;eH BH)]. 

CTyneHhKH OT 0 )].0 1 npH f3 ?_ (3 
2 

; 3/ ,[J;ng npOCTOThl He 

BKniOqaeM B paCCMOTpeHHe noBe)].eHHe Bpaii.J;aTenhHOH 3Hep

rHH c yaenHl.feHHeM .u.e~opMaUHH, a C"'HTaeM,. "'TO y"'eT 

Bpaii.J;eHHR MO~eT 6LITh C)].enaH BKniO"'eHHeM 3HeprHH Bpa

II.J;eHHR B nOTeHI.J;HanhHYID 3HeprHIO U((3) H COOTBeTCTBYIOIUHM 

H3MeHeHHeM BenH"'HHLI nnOTHOCTH YPOBHeH BhiXO)].HOrO KaHa

na. Bee 3TH npe.u.nono~eHHH He o6R3aTenhHO peanH3YIOTCR 

B )].eHCTBHTenbHOCTH, HanpHMep, B npHHI.J;Hne B03MO~HO 
BBO.U.HTh ~YHKUHIO aepoRTHOCTH pa3phiBa S (3(f3, f f-3, E *) H 

C"'HTaTh, "'TO npH )].e~OpMai.I;HRX HH~e Ce)].nOBOH TO"'KH eCTh 

OTnH"'HaR OT Hyng BepORTHOCTh pa3phiBa, a npH )].e~opMa
UHRX 6onhlliHX, "'eM Ce)].nOBaR TO"'Ka, OTnH"'Ha OT Hyng Be

pORTHOCTh B03Bpaii.J;eHHR R)].pa K OCHOBHOMY COCTORHHIO. 

TeM He MeHee, B c.u.enaHHhiX npe.u.nono~eHHRX nony"'HM ae
nH"'HHY 

8 

~ 

' 

\ 
I 

rr const ~ p p -l (E *, 1 ) 
00 22 ric 

~ P · J [11/J ((3)1 -A ]d(3 
I I (32 f 

X 

00 E * + Q-U f3 
/5/ 

X J J ff3[1.P (f3}1
2
-A

2
]p <E*+Q-U -f ,J)dfdf3. 

(32 0 f f {3 f3 f3 

0603Hal.feHHH n0)].06Hhl HCnOnh30BaHHLIM B ~OpMyne /4/. 
IIpe~.u.e "'eM o6cy)l(.u.a Th oco6eHHOCTH ~opMynhi /5/, OTMe

THM, "'TO B pa6oTaX / 7- 9 / B BLipa)l(eHHe )].nR r f y)l(e BBO

)].HnHCh HeKOTOphie )].OnOnHHTenhHhie COMHO)I(HTenH, KpOMe 

cTaTHCTH"'ecKHX ~aKTopoa; HanpHMep, y"'HTLIBanach npoHH

uaeMOCTh 6apbepa )].eneHHR, KOTOpaR, no-cyii.J;eCTBy, CBR-

3aHa C HHTeHCHBHOCThiO XBOCTa BOnHOBOH ~YHKUHH npH )].e

~OpMai.J;HHX 60nhlliHX, l.feM TO"'Ka BhiXO)].a H3- IIO)]. 6apbepa. 

0.U.Ha H3 oco6eHHOCTeH ~OpMynLI /5/ COCTOHT B yqeTe 

no.u. 3HaKOM HHTerpHpOBaHHH ~a30BOrO 06'beMa B npOCTpaH

CTBe HMnynbca .u.enHTenhHOH CTeneHH CB060)].hl, nponopi.J;HO

HanbHOrO f (3 · 06bi"'HO TaKOH COMHO)I(HTenb He BBO)].HnCR 7 2, I 0< 

O)].HaKO B pacl.feTe IIIHpHHhl .u.eneHHR /Il/ no MO)].enH KpaMep

ca/I 
2
/ C)].enaHhl 3aMel.faHHH 0 Heo6XO)].HMOCTH yqeTa ~a30BO

ro 06'heMa no HMnynhCY .u.enHTenhHOH CTeneHH CB060)].hl. 

EcnH BhiXO.U.HOH KaHan .u.eneHHH rHnoTeTH"'eCKH 3aMeHHTh 

cne.u.yiOII.J;eH CHCTeMOH: .u.e~OpMHpOBaHHOe H)].pO + ~OHOH 
Kone6aHHH .u.enHTenhHoro THna c 3HeprHeH: ~w,To, cornac

HO KBaHTOBOH CTaTHCTHKe ~OHOHOB/ 31, nony"'HM, "'TO ~a3o
BhiH o6'beM BhiXO.U.Horo KaHana nponopuHoHaneH w2, B TaKoH: 

MO)].enH nO)]. 3HaKOM HHTerpHpOBaHHH He06XO)].HMO BMeCTO 

MHO)I(HTeng f {3 Y"'HThiBa Th MHO)I(HTenh, nponopi.J;HOHanhHhiH 

f ~ • MHO)I(HTenh ff3 B ~OpMyne /5/ 03HaqaeT, "'TO KHHe

TH"'eCKag 3HeprHR BhiXO)].HOrO KaHana )].nR )].eneHHR nOHH

MaeTCR KaK KHHeTH"'eCKag HepenRTHBHCTCKaH 3HeprHR )].BH

)I(eHHH Tena HeHyneaoH: MaCChi. 

,[l;pyroe OTnH"'He ~OpMynhi OT 06hi"'HOH /3/ COCTOHT B 

TOM, "'TO 3)].eCh HHTerpan OT nnOTHOCTH ypOBHeH 6epeTCR 

He B e)].HHCTBeHHOH TO "'Ke no pa)].HanbHOH KOOp)].HHa Te, a 

9 



BKJU01-IaeTCH o6naCTb .D.elf>opMaiJ,HH f3 ;::: {3 2 

nupyeMLIM aonuoaoii: lf>yuKu,ueif II/I f ({3)1 2
• 

C BeCOM, pery-

3TO npHBO)J.HT K 

TOMY, 'ITO noTeHIJ,HanLHaH 3HeprHH BbiXO)J.HOFO KaHana HH

TerpanhHO BnHHeT Ha aepOHTHOCTb )J.eneHHH. IIOCKOnhKY 

3HepreTH'IeCKaH n03HIJ,HH BbiXO)J.HOFO KaHana CHnbHO 3aBH

CHT OT Z, TO MO)KHO O)KH)J.aTh npOHBneHHH 3TOFO 3qxpeKTa 

a aepo»THOCTH .D.eneHHH R)J.ep. To'IKa pa3pb1Ba ne)KHT B 

UIKane 3HeprHH BbiUie OCHOBHOFO COCTOHHHH Ha BenH'IHHY 

Ek + E {-1- Q, r.D.e E tr 3HeprHR .D.elf>opMau,uu a TO'IKe pa3-

PLIBa no OTHOUieHHIO K )J.BYM c<IJepH'IeCKHM OCKOnKaM. Ilpu

HHMa» E/-3 ~l0 M3B H HCnOnb3YH CHCTeMaTHKy/I
3 / )J.nH 

aenH'IHHLI Q- Ek , nony'IHM, 'ITO TO'IKa pa3pLIBa CTaHOBHTCB 

HH)f{e OCHOBHOFO COCTO.JtHHB npH Z 2:_ 85--87 He3aBHCHMO OT 

qucna ueiirpouoa B R.D.pax. TaKHM o6pa30M, ecnu BhiCKa3au

HLte C006pa)f{eHHR H lf>opMyna /5/ cnpaBe)J.nHBbl, TO MO)KHO 

O)f{H)J.aTb pe3KOFO yaenH'IeHHB )J.enHMOCTH R)J.ep npH 2:::._~87, 
nOCKOnhKY )J.nB TaKHX B)J.ep nepeXO)J. K BbiXO)J.HOMY Kauany 

/nocne TO'IKH pa3pbiBa/ COnpOBO)K)J.aeTCB )J.OnonHHTenhHhJM 

3ueproBLI.D.eneuueM, B oTnH'IHe oT 6onee nerKHX B.D.ep Z < 00, 
r)J.e, uanpoTHB, npoucxo.D.HT npeapameuue Tennoaoii: 3Hepruu 

B noTeHIJ,HanhHYIO jc,f. 

11. H3MEHEHHE 3HEPTHH BPAll(EHHJJ 
IIPH )J.EJIEHHH 

B pa6oTax /I 4• 
1 S/ 6Lrno HJy'leHo noae.D.eHue :mepruu 

Bpalll,aiOIIJ,eHCB 3apB)f{eHHOH )I(H)J.KOH KannH B JaBHCHMOCTH OT 

napaMeTpOB .D.etPOpMall,HH, Haii:)J.eHhl tPHryphl, COOTBeTCTByiO

IIJ,He a6COlllOTHhiM H OTHOCHTenhHbiM 3KCTpeMyMaM 3HeprHH 

npH H3MeHeHHH napaMeTpOB ,L{etPOpMaiJ,HH. MHHHMH3all,HB 

noTeHIJ,HanLHOH 3HeprHH JapB)I(eHHOH KaUJIH C y'leTOM 3HeprHH 

apaiiJ,eHHB npHBO)J.HT K tPOpMaM )J.enBlll,e roc B 11)J.pa, OT nH'IaiO

IIJ,HMCB OT pacc'IHTaHHhiX 6e3 y'ieTa apameuuJI. TaK, paauo

aecuaB <Purypa ecTL cnniOCHYTLIH 3nnuncoHJJ. apameuHJI c 

OChiO CHMMeTpHH, HanpaaneHHOH no YFllOBOMy MOMeHTy; 

C yaenH'IeHHeM napaMeTpa y,lJ.nHHeHHB JI)J.pa OTHOCHTenLHbiH 

3KCTpeMyM 3HepFHH CHa'lana COOTBeTCTByeT TpeXOCHOMY 

3nnHnCOH.D.Y, a 3a TeM 3nJIHllCOH.D.Y :SpaiiJ,eHHB C OChiO, nep

neH)J.HKynJipHOH yrnoBOMY MOMeHTy. TO'IKH nepexo)J.a OT 

O.D.HOii: tllopMbl K )J.pyroii: onpe,IJ.enJIIOTCJI aenH'IHHOB yrnoaoro 
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MOMeHTa. Pac'leTbl BbiUOnHBnHCh B MaKpOCKOnH'IeCKOM no,IJ.

XO)J.e, MOMeHT HHepiJ,HH C'IHTanCJI paBHhiM TBep,IJ.OTenhHOMy. 

B 3TH X npu6nH)KeHHBX tPYHKU.HB 3HeprHH apalll,eHHB a JaBHCH

MOCTH OT )J.etPOpMallHH He HMeeT pa3pbiBOB B TO'IKaX H3Me

HeHHB CHMMeTpHH B)J.pa. 0TMeTHM 3)J.eCh, 'ITO B KnaCCH'Iec

KHX npe)J.CTaBneHHBX He B03HHKaeT BCnneCKa 3HeprHH Bpa

l.lleHHB )J.a)l(e B TO'IKe pa3phiBa, T .e. He B03HHKaeT IJ.eHTpo-

6e)f{HOFO 6aphepa B OTnH'IHe OT XOpOlllO H3BeCTHOFO cny'laB 

nornomeHHB 'laCTHIJ. B.D.POM /eM. pucyHoK .D.nB ueii:Tpouuoro 

KaHana/. 3TO CBB3aHO C TeM, 'ITO yrnOBOB MOMeHT CHCTeMbl 

B TO'IKe pa3pbiBa nOnHOCThiO nepeXO)J.HT B op6HTanhHOe 

OTHOCHTenbHOe .IJ.BH)f{eHHe OCKOnKOB H B yrnOBOH MOMeHT 

Bpal.lleHHB Ka)f{,IJ.OFO H3 OCKOnKOB BOKpyr C06CTBeHHOH OCH. 

lJ.eHTpo6e)f{HbiH 6apbep npH cnHJIHHH CBJI3aH C TeM, 'ITO 

uaneTaiOlll,aB 'laCTHU.a He apa1.11aeTcB, a .D.BH)I(eTCJI nocTyna

renhHO BnnOTb )1.0 TO'IKH COnpHKOCHOBeHHJI, nocne KOTOpOH 

npOHCXO)J.HT pe3KOe H3MeHeHHe MOMeHTa HHepiJ.HH CHCTeMhl 

HnH nepeXO)J. 'laCTH 3HepFHH BpaliJ,eHHJI H3 op6HTanbHOFO 

)J.BH)f{eHHJI B 3HepFHIO Bpalll,eHHJI B npOCTpaHCTBe Ka)f{)J.OFO 

H3 B3aHMO)J.eHCTBYIOI.IIHX JI)J.ep/CM. pa60Tbl /I 6,l 7 /j. 
B Knaccu'le_c;KHX npe.D.CTaaneHHJIX, C'IHTaB npoeKIJ.HIO 

nonuoro cnuua I )J.enHI.IlerocH ».D.pa ua och ,lJ.eneHHJI paauoii: 

K,u ua OCb, nepneH.D.HKynHpHyiO ~cu ,IJ.eneHHJI R, nony'IHM, 

'ITO CYMMapHbiH CnHH OCKOnKOB If nocne TO'IKH pa3pb1Ba 

HMeeT cne.D.yiOlll,He npoeKIJ.HH K f ,R f /B npu6nH)f{eHHH .D.BYX 

conpHKacaiOI.IIHXCH ctllep .D.nH <PurypLI pa3phiBa/: 

) ( 5/3 ) 
R = 1._R (1 + a 1 + a 

f 5 aO+ al/3) 2 
K r= K , 

r )J.e a - OTHOUieHHe Mace OCKOnKOB )J.eneHH.!I A I I A 2. Oc

TaToK yrnoaoro MOMenTa R- R f nepeXO.lJ.HT a MOMeHT op6u

ranbHoro )J.BH)f{eHHH H B KOHe'IHOM HTOFe - B KHHeTH'IeCKYIO 

3HepFHIO OCKOnKOB. EcnH 3TY 'laCTb KHHeTH'IeCKOH 3HepFHH 

He C'IHTaTb y)f{e 3HeprHeH Bpal.lleHHH, TO B TO'IKe pa3pbiBa 

npOHCXO)J.HT pe3KOe yMeHbUieHHe 3HepFHH Bpalll,eHHH Ha Be

nH'IHHY, KOTopaH npu K=O paaua 

t'..E =E 
r 

HnH Ha <IJaKTOp 

If If 2 
[2-- (-) J 

I I 
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E -LlE 
r r 

513 2 513 2 
(1 + a)(l+a ) <I+a) (l+a ) 

= 1- 0,8------- + 0,16 
a(l+~ll3)2 a2(l+all3)4 E 

r 

paBHhiH 0,36 .LJ.nR eHMMeTpHqHoro .LJ.eneHHR. OTMeTHM, O.LJ.

HaKo, qTo .LJ.aHHOe "yMeHhllleHHe 3HeprHH Bpa~eHHR" JIBllR

eTeR yenOBHhiM, 3aBHeR~HM OT TepMHHOnorHH. 

B He.LJ.aBHHX pa6oTax 118, 191 6hlnH BhmonHeHhl paeqeThl, 

B KOTOphlX KapThl noTeHQHallhHOH 3HeprHH R.LJ.pa e yqeTOM 

3HeprHH apa~eHHR 6hinH paeequraHhl e BKnJOqeHHeM o6ono

qeqHou nonpaBKH B MHKPO- MaKpOCKOnHqeeKOM nO.LJ.XO.LJ.e. 

Bo aeex nepequeneHHhiX pa6oTax onpe.LJ.enRnaeh nHlllh JaBH

eHMOeTh noTeHQHanhHOH 3HeprHH R.LJ.pa OT napaMeTpOB .LJ.e

ciJopMaQHH, He BKnJOqanHeh B paeeMOTpeHHe B03MO)KHhie 

eaMonpOH3BOllhHhie nepeeTpOHKH BHyTpeHHero B036y)K.LJ.eHHR 

R.LJ.pa npu H3MeHeHHH napaMeTpOB .LJ.eciJopMaQHH B npoueeee 

.LJ.eneHHR R.LJ.ep e BhleOKHM yrnOBhiM MOMeHTOM. 

lloene OTKphiTHR H HJyqeHHR 63K-6eH.LJ.HHr 3cPcPeKTa 

I eM., Hanp. / 201 I B KaqeeTBe O.LJ.Horo H3 o6'hReHeHHH 6hlna 

npe.LJ.nO)KeHa MO.LJ.enh Bpa~a TenhHoro BhlcTpaHBaHHR I 21 I , 
KOTOpaR B HaeTOR~ee BpeMR MO)KeT eqHTaTheR enpaBe.LJ.nH

BOH no KpauHeH Mepe .LJ.llR HeKOTOphiX R.LJ.ep /eM. paeeMoT

peHHe 12 27 I. B eornaeuu e 3TOH MO.LJ.enhiO npH .LJ.BH)KeHHH 

B.LJ.Ollh HpaeT-nHHHH npH HeKOTOpOM 3HaqeHHH yrnOBOrO 

MOMeHTa npoHeXO.LJ.HT pa3phlB naphl HYKllOHOB H BhleTpaH

BaHHe HX eo6eTBeHHhiX MOMeHTOB napannenhHO nonHOMY 

enHHY R.LJ.pa, npH 3TOM MO)KeT MeHRTheH OpHeHTaQHR OeH 

eHMMeTpHH R.LJ.pa OTHOCHTenhHO ero nonHoro yrnoaoro Mo

MeHTa . B TeopeTuqeeKOM paeeMoTpeHHH I 231 6hlno OTMe

qeHO, qTO H3MeHeHHe OpHeHTaQHH eDHHOB qaeTHQ OTHOeH

TellhHO DOllHOrO enHHa H H3MeHeHHe eHMMeTpHH ciJopMhl H.LJ.
pa MO)KeT npHBO.LJ.HTh K H3MeHeHHIO llOPR.LJ.Ka ypOBHeH B6llH3H 

HpaeT-nHHHH H B03HHKHOBeHHID H30MepOB C BhleOKHM enD

HOM, TaK Jia3hiBaeMhlX "noByllleK" Ha HpaeT-nHHHH. B 3TOH 

)Ke pa6oTe nepeeTpoH:Ka BHyTpeHHero B036Y)K.LJ.eHHR no.LJ. 

.LJ.eHeTBHeM yrnoBoro MOMeHTa, B TOM qHene H noTepR 

aKeHallhiiOH CHMMeTpHH Ha3BaHhl clJa30BhiMH nepeXO.LJ.aMH, 

OTMeqeHO, qTo 63K-6eH.LJ.HHr 3~eKT MO)KHO eqHTaTh nep

BhiM H3 TaKHX ciJa30BhiX nepeXO.LJ.OB. 
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3.LJ.eeh Mhl HaMepeHhl YTBep)K.LJ.aTh, qTo eOCTaBHOe R.LJ.pO 

e BhiCOKHM yrnOBhlM MOMeHTOM B npoqecce .LJ.eneHHR no 

Mepe yaenuqeHHH BhiTRHYTOCTH .LJ.Oll)KHO DpOHTH Te )Ke CaM.ble 

/B KaqecTBeHHOM llOHHMaHHH/ TOqKH ciJaJOBhiX nepeXO.LJ.OB, 

KaK H yKaJaHHhie B pa6oTe I 231. llopR.LJ.OK npoXO)K.LJ.eHHR ciJa-

30BhiX nepeXO.LJ.OB 6y.LJ.eT npH 3TOM o6paTHhlH. ,lJ;eueTBHTenh

HO, HarpeToe COeTaBHOe R.LJ.PO e 6onhlllHM yrnOBhiM MOMeH

TOM B CBeTe QHTHpOBaHHhlX pa60T MO)KHO cqHTaTh HMeiO

~HM enniOCHYTYIO cPOPMY C OChiO CHMMeTpHH, napannenh

HOH /HnH 6nH3KOH K napannenhHOH/ nonHOMY enHHy, B 

KOTOphiH 3HaqHTellhHhiH BKna.LJ. BHOCRT co6eTBeHHhle yrnOBhle 

MOMeHThi BhiCTpoeHHhiX HyKnOHOB. Tor.LJ.a npu yaenuqeHHH 

BhiTRHYTOCTH R.LJ.pa npOH30H.LJ.eT nepeXO.LJ. K TpexoeHOMY 

3llllHnCOH.LJ.Y H DOTepe aKCHanhHOH CHMMeTpHH. llpH .LJ.anh

HeHllleM yaenuqeHHH BI?/TRHYTOCTH OpHeHTaQHR eo6CTBeH

tlOrO CnHHa HyKnOHa j napannenhHO DOllHOMY MOMeHTY 

I .LJ.On)I(Ha cTaTh npu KaKou-To .LJ.eciJopMaQHH HeB03MO)KHOH. 

3aTeM .LJ.Oll)I(Ha npOH30HTH nepecTpOHKa BHyTpeHHero .LJ.BH

)KeHHR HecnapeHHhiX HyKnOHOB, B03MO)KHOe cnapHBaHHe qac

TH H3 HHX H nepeXO.LJ. K aKeHanhHOH CHMMeTpHH ciJopMhl R.LJ.

pa e OehiO, nepneH.LJ.HKynRpHOH KOnneKTHBHOMY yrnOBOMY 

MOMeHTy. 

llepeopHeHTaQHR yrnOBOrO MOMeHTa OT.LJ.enhHOH qaCTHQhl 

n
~ --)--)--) 

H3 nono)KeHHR J I I B nono)KeHHe j_lJ- j npHBO.LJ.HT K ey-

IQeCTBeHHO_}{Y _, y~enuqeHHIO KonneKTHBHOH qaCTH yrnOBOrO 

MOMeHTa R= I- j H npH eoxpaHeHHH KonneKTHBHoro Mo-

MeHTa HHepQHH J - K B03paeTaHHID 3HeprHH BpaiQeHHJI 

Ha 3HaqHTenhHYIO BenHqHHY /npH I II = 601i ' , In= 15/21i, 
1J. 212J = 4 K3B yaenuqeHHe 3HeprHH BpaiQeHHR COCTaBnReT 

OKOno 3 M 3B/. 
TaKHM o6pa30M, MO)KHO O)KH.LJ.aTh, qTo 6Y.LJ.YT HMeTh 

MeCTO ene.LJ.yiOIQHe clJa30Bhie nepexO.LJ.hi: 

1/ nepeXO.LJ. OT aKCHallhHO CHMMeTpHqHOH ciJopMhl C 

KBaHTOBhiM qucnoM K 6nH3KHM unu paBHhiM nonHoMy Mo-
~ ' 

MeHTY I , K Tpe~ocHOMY JnnuneOH.LJ.Y H HecoxpaHeHHID 

KBaHToaoro quena K ; 

2/ nepeopHeHTaQHR enHHOB HyKnOHOB, B03MO)KHOe ena

pHBaHHe qaCTH H3 HHX /Hellh3JI HCKnJOqHTh HeCKOllhKO TaKHX 

nepexo.LJ.OB .LJ.nR nepeopHeHTaQHH HyKnoHOB paJnHqHhiX o6o

noqeK/; 
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3/ nepexo,n K BbiTHHYTOH aKCUaJibHO CHM_.MCTPH'IHOH ¢lop

Me c OCj>JO .nenenuH, nepneHji.HKYJIHpHoH: I, u KBaHTOBbiM 
4HC.I10M IK !, MHoro MCHbWHM II/. 

B npuuu.une B03MO)I(HO, Y:To $a30Bbie nepexo,nbi rona 

2 u 3 coaMemcuw a e.nuuwH: HepaauoaecuwH: npou.ecc, co

npoao)l(_nawmuiicH pC3KHM H3MCHCHHCM CHMMeTpHH $OpMbl 

,nC.IlJimcrocJI H,npa, BHyTpCHHCH nepecTpoiKOH B036y)l(_neHHH, 

nepcxo.noM o.nnux $opM :lHepruu B ,npyrue. 3ru npH3HaKH 

HBJ1HI01 CH XapaKTepHblMH HMCHHO ,nJIH TCpMO,nHHaMH4CCKHX 

npoueccos, Ha3biBaeMbiX $a30BbiMH nepexo.naMu. fl03TOMy 

OU.CHKa BCJ1H4HIIbl H3MCHCHHJI :lHepruu BpameHHH, ,naHHaJI 

BbiWe, crporo roaopH, Hecnpaae,nnuaa, nocKOJibKy B T04Kax 

$a3oaoro ncpcxo.na nepecraer HMCTb CMbJCJI pa3,neneHue 

·mcpruu ua pa3JIH4HbJC ee $opMbl. KpoMe roro, nocKOJlbKY 

OpHCHTUJIHH IlOJlHOI'O MOMCHT a B IlPO.CTpaHCTBe IIC MCHH

eTcH, a npoucxo,nur TOJlbKO H3Mcncuue ¢opMw nosepxuocru 

H,npa H H3MCHCHHC OpHCHTaJIHH OCH CHMMCTpHU B llpOCTpaH

CTBC, 10 B T04KaX H3MCHCHHJI CHMMCTpHH '!aCTO HCIIOJib-

3yeMaJI MO,nCJlb llpHHy,nHTCJlbHOI'O BpameHHJI HapywaeTCH, 

H IlpOHCXO,nHT IICpCCTpOHKa ")I(CCTKOH 060J104KH", B KOTO

pyJO 3UKJ1104CHO H,nepHOC HemcCTBO, T.e. B T04KaX H3MCHe

HHJI CHMMeTpuu HCJ1b3JI llOJib30HaTbCJI He TOJlbKO 3Ha4eHHeM 

TBep,noTeJlbHOro MOMCHTa HHCpiJ.HH, HO H pe3yJ1bTaTaMu 

pac4era Ha ocuose Mo,ncnu npuuy.nuTeJlbHoro apamenuH. 

Hanu4ue $a3oBoro nepexo,na Ha nyTu .nenenuH CHJlbHo 

B036y)l(_nCHHOro H,npa C 60JibillHM yrJlOBbiM MOMCHTOM MO)I(CT 

BJIHHTb Ha illHpHHy ,neJlCHHH f·' f H ee 3aBHCHMOCTb OT yr

JlOBOrO MOMCHTa, a TaK)I(C Ha pacnpe,neJlCHHC COCTaBHbiX 

H,nep IIO KBaHTOBOMy 4HCJIY K B 3aBHCHMOCTH OT ,ne¢lopMa

U.HH. )J.JIH YTOY:HCHHJI OTMCTHM, 4TO llpH ,ne¢lopMaJIHHX, 

3HaY:HTCJibHo 6onbwux, Y:eM TOlfKa $a3oaoro nepexo.na, 

MO)I(CT YCTaHaBJlHBaTbCJI CTaTHCTH4CCKOe pacnpe,neJICHHe 

no K, no,nTaep)l(_nenHoe a 3KcnepuMeHrax no yrnoaoMy pac

npe,neneHHIO OCKOJIKOB .neneHHH / 21l.Bo3,neH:craue $a3oaoro 

nepexo,na Ha WHpHHy ,neJlCHHH MO)I(CT 6biTb TOJlbKO B CTO

POHy YMCHbillCHHJI I'r ,3aBHCHMOCTb rf OT yrnoaoro MOMeH

Ta I H3- 3a HaJIHlfHH $a3oaoro nepexo.na HBJIHeTCH .no6a

BOY:HOH K 3aBHCHMOCTH, CO,n_ep)l(ameiicH B $opMyne /5/. 
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