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BBEAEHHE 

Bn~~H~e 60nbWOrO yrnoBoro, MOMeHTa ~Aep, o6p9ay~~xc~ B pe
aK4~~X C T~~en~M~ ~OHaM~, HaXapaKTep MaCCOBOrO pacnpeAeneH~~ 

OCKOnKOB AeneH~~ ~Bn~eTC~ B HaCTO~~ee BpeM~ OAH~M ~a ~HTepec

H~X BOnpOCOB $~a~K~ AeneH~~ InoAPo6Hoe o6cY~AeH~e ero paan~4
H~X atneKToB CM~, Hanp~Mepj B/ 11 1. HMe~~~~c~ ce~4ac yme AOBonb
HO 06W~pHW~ 3Kcnep~MeHTanbH~~ MaTep~an/2-6f no MaCCOBWM pacnpe
AeneH~~~ OCKonKOB AeneH~~ TaK~x'~Aep YKa3blsaeT Ha yw~peH~e Mac
cosoro pacnpeAeneH~~ OCKonKOB c pOCTOM yrnoBoro MOMeHTa An~ 

~Aep c napaMeTpoM z2/A233. 6wno npeAno~eHo HecKonbKo / 7-91 nOA
XOAOB An~ o6b~cHeH~~ Ha6n~AaeMoro yw~peH~~ MaCCOBoro pacnpeAe
neH~~, B TOM 4~cne ~ MexaH~aM 6wcTporo AeneH~RI8~ 3TOT Mexa
H~3M Aon~eH npo~Bn~Tbc~ np~ AocTa~o4Ho BWCOK~X ~Ha4eH~~x yrno
Boro MOMeHTa, npeBblwald~~x aHa4eH~'e eB; : , np~ KOTOpOM õap sep ae
neH~~ KOMnaYHA-RApa CTaHOB~TC~ paBHblM Hyn~. Ho .np~ 6o~ee H~a

K~X yrrioaax MOMeHTax f np~ KOTOpblX aaBeAOMO npO"~CXOA~T oõpaaoaa
HHe KOMnaYHA-~Apa, BnH~HHe yrnoBoro MOMeHTa Ha xapaKTep Macco
Boro pacnpeAeneH~R OCKonKOB'AeneH~~ Hay4eHo rlnoxo. npaKTH4eCK~· 
OTCYTCTBY~T A~HaM~4eCKHe paC4eTbl $OpMHpOBaH~~ MaCCOBoro pacnpe
AeneH~~ OCKonKOB AeneHH~ KOMnaYHA-RAep c 60nbw~M yrnoBwM MO-
MeHTOM npH'·i < i B C ~ B BHAe HCKn~4eHH~ OTMeTHM pa60TY /10/, B KO'" 
TOPO~ 6~no nOKa3aHO, 4TO An~ KOMnaYHA-~APa·~05At np~ YBenH4eH~~ 
i OT O AO 70?1' AHcnepcHH MaCCOBoro pacnpeneneuaa OCKonKOB o~ OC".... 
Ta~TCR npal<TH4eCKH He~3MeHH~M~. 3TOT peayns r ar ~cnonbaOBanc~, 

B Ka4eCTBe aprYMeHTa AnA npHBJ)e4eH~~ MexaHHaMa õucrporo AeneH~~ 

npH 06b~CHeHH~ Ha6n~AalOl4eroc~, yw~peH~~, MaCCOBoro oacnpeneneuaa , 
B pa6dTe / 91 Ha O~HOBe paC4eTOB 3He~reTH4eCKO~ nOBepxHOCT~ Ha
rperux Bpa~aK)UV1XC~ ~Aep õuno noxaaauo, 4TO c pOCTOM i ~eCTKOCTb 

no OTHoweH~~ Macc-aC~MMeTpH4HblX Ae$opMa4H~ YMeHbwaeTc~, ~ 3TO. 
2MO~Ha pa~cMaTpKBaTb KaK Ka4eCTBeHHoe 06bRCHeH~e YBen~4eH~~ 0 

c B03paCTaHHeM t. . M 
B HaCTo~~e~ paõore npoaeneua Ae,TanbH~e AHHaM~4eCK~e pacueru 

MacCoBblx ·pacnpeAeneHH~ ocxonxoa -AeneHH~ AnR PRA3 Bpa~a!o!.4~1XC:'l 

KOMnayHA"'~Aep. PaC4eTbI 'ÉiblnonHeHbl B ;paMKax 'AH$$ya~oHHo~ MOAe
n~ 111.-16/ AeneH~~, OCHoBaHHo~ 'Ha onHéaHH~ AHHaMHK~ aroro npo
4eccá t nOM~b~ MHorOMepHoro ypaBHeHH~ $OKKepa - nnaHKa IY$n/. 
PaHee 1aKO~ nOAxOA Gbln ycnewHo nPKMeHeH / 151 An~ onKcaH~~ Macco
BblX pacnpeAeneHH~ B036Y~AeHHbIX ~Aep c HyneBblM yrnoBblM MOMeHTOM. 
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1. MOAEflb 

~CXOAHbIM B AH<!><l>Y3HOHHOH MOAenH 111-151 ABnAeTCA y<t>.n AnA <!>YHK
Ll,HH pacnpeneneuua N KonneKTHBHblX l<OOpaH~aT H COnpA)\(eHHbIX HM Io1M
nynscoa f(t, q, p) , rAe q= {q1 ' ooJ qN)' P = (Pl ' o0-<' PN) ~ B HaCTORU\eM, 
Ha~60nee 061lleM cnY4ae-,l<orAa r enaopu HHepLI,HH m ij » TpeHHR Yij 

H P,H<!><!>Y3HH D - K03<!><!>HLI,HeHTbl aroro ypaBHeHHA, ABnnlOTCR C~MMeT
i j 

PHQHblAH HeAl-1arOHanbHbIMl-1 -MaTpl-1u,aMl-1 l-1 3aBl-1CflT, KaK l-1 nO'TeHu,l-1anbHaA i 
3Heprl-1A V, OT ,KOOPAl-1HaT, Y<l>n l-1MeeT Bl-1A 

ar ar av 1 aJLjk ar 
-'--= li P -- + [-- + - ---p P ]--+
at ij j aqi ~1 2 aqi J k aP i 

/11 
a a2 f 

+ Y Jl -cP 1) + o -- 
ij 3k aP lt lj Jp. ap.

i 1 J 

rAe \ll-l \1 = \lm !l 
-1 

, no nciBTOpAIO~l-1MCA l-1HAeKCaM, MeHRIOIlll-1MCR 
i 1j 

OT 1 AO ~,npOBoAl-1TCR CYMMl-1pOBaHl-1eo 
l1bl paccuarpaaae« ypaBHeHl-1e /1/ AnA cnyuaa rpex KOnneKTl-1BHblX 

KocrPAl-1HaT. AnA Onl-1CaHl-1A <l>OpMb1 nenaurerocs RApa l-1CnOnb30aanaCb na
paaerpaaauaa 1c, h, a l/lá/. 3AeCb C - napaxer p YAnl-1HeHl-1A/BbITRHY
TOCTl-1/ , napaae'rp h -onacue ae'r l-13MeHeHl-1e TOnllll1Hbl WeHKl-1 npa 3aAaHHoH 
BblTRHYTOCTYl RApa, nepaae'r p a onpeaenaer OTHOWeHl-1~ 06beMOB /Macc/ 
6YAYIlll-1X oC'KonKOB o npl-1 3TOM paCCMOTpeHl-1e õuno OrpaHl-14eHO axcaens
HO-Cl-1MMeTpl-14HWMl-1 ~9RMaMl-1-. 

H3peCTHo / 17/, 4TO B cnY4ae 6WCTPO spalllalOllll-1XCA AAep KaK OtHOS
Hoe cocroaaae , TaK l-1 cennosue KOH<!>l-1rypalll-1l-1 CTaHOBATCA HeaKCl-1aJlp
HbIMl-1. Ho HeCTa6l-1nbHOCTb OC/"iOSHOrO COCTOAHl-1R OTHOCl-1TenbHO HeaK
Cl-1anbHWX Ae<!>opMaLl,l-1H npOAsnAeTCA npl-1 04eHb 60nbWl-1X 3Ha4eHl-1RX yr
nosoro MOMeHTa, nopaaxa /70- 80/ li. Cennoaue KOH<!>l-1rypaLl,l-1l-1 TepAIOT 
aKCl-1anbHYIO Cl-1MMeTpl-11O npl-1 MeHbWl-1X MOMeHT-aX, HO CTeneHb l-1X HeaK
Cl-1anbHOCTl-1 AnA AAep c napaMeTpoM Aenl-1MOCTl-1 x < 0,81 AOBonbHó 
Mana 1171. KpOMe Toro, AnA 04eHb raxenux AAep c x 2" 0,80 cnYCK 
c cenna K paapuay ABJlAeTCA HaCTonbKO Anl-1HHbIM, 4TO Cl-1CTeMa non
HOCTblO 3a6blsaeT csoe Ha4anbHoe COCTOAHl-1e S ceAne. no 3Tl-1M npl-1
4HHaM OrpaHl-14eHHe aKCl-1anbHO-Cl-1MMeTpl-14HWMl-1 <!>opMaMl-1, nO-BHAl-1MO
MY, aanaer ca AnA HaWl-1X ueneü AOCTaT04HblM. 

nOTeHLI,l-1anbHaA 3Heprl-1A paCC4l-1TWSanaCb S lliHAKOKanenbHOH MOAe
11l-1, TaK KaK pacveru npOBOAl-1J1l-1Cb Ann AÓCTaT04HO BbICOKl-1X 3Heprl-1H 
B036Y)\(AeHl1A. AnA spalllalOllll-1XCA KOMnaYHA-AAep A06aBnAJ1aCb BpaU\a
TenbHaA 3Heprl-1A, paCC4l-1TblSaeMaA B npeAnOnO)\(eHl-1l-1 TsepAoTenbHoro 
MOMeHTa l-1HepLl,l-1l-1, l-1 3aBl-1CIIlMOCTb KOTOpOH QT Ae<!>opMaLl,l-1l-1 MO)\(HO npeA
CTaBl-1Tb S Sl-1Ae, 

E = g:O\B - 1) /2/o 

R R R 

2 

(O)
3Aecb E R - epeuiarens uea 3HeprHA coepaveckoro AApa, B R =
= J~1 (i =// ,1.) .rne J i - Hal-160nbilll-1H H3 ABYX MOMeHToe HHep4HH ae
nAlllérocA AApa OTHOCl-1TenbHO OCH Cl-1MMeTpl-1H (i / /) l-1Ill-1 nepneHAl-1I<'y-'ee 

nApHoH eH OCH (i =1.) S eAl-1Hl-14ax 2/5mnAR~.Benl-14l-1Hbl J i B l c.Ii,» 1·_· 
napaMeTpl-13a4HH AalOTcA Bblpa)\(eHl-1AMl-1 

2e -3 4 e-1 3 4 c-1 '3 2 3 C 3 1) {3!
J1.:::;-'o-[ 1+c +-(2h+--) (2c +-(2h+--)C -1)--a c (-5 --7 ' 

. 2 35 2 15 2 
2 -3 4 c-1 4 c-i 3' 1 2 3) /4/J/t.: c [c +n;r(2h + -) (-1 + --(2h + -) c ) + -7 a C • .

30 2 15 2 . 

napaMeTPbl MOAenl-1 )\(~~KOH KannH 6b1n~ Bbl6paHbI cornaCHO pa60Te 
MaHépca l-1 CSATeu,Koro / 1 

I: a ::::: 0,7053 t·13B, as::::: 17,9439 M3B,e
 
k s = 1,7826, ro ::::: 1 ,2249 <!>M, 939,15 M313.4aCTb 'paC4eTOS Gb'-"
mn::::: 

na nposeneua c Ha6opoM nap aae r poa ~3 paõor u /19/: a == 0,72 I13B;e
 
as::::: 18,5638 M3B, = 2,84, r == 1,2 $M. nOTeH4HanbHan 3HeprHR
k s o 
MO)\(eT 6b1Tb c AOCTaT04HO xopoweH T04HOCTb~ annpOKCHM~pOBaHa ~op-

Myno~ , 
2

V (c" h, a) == V(c, h, a==O) -+ C (c, h) a /2. /5/a 
r/V 

3~eCb <!>YHK4HR Ca (c, h) = âT 1 a == O - lKeCTKoCT b no OTHoweHHIO KOOP-

AHHaTbI MaCCOBOH aC~MMeTpHH a. Bce APyrl-1e, K03<!>$~4~eHTbI Y<!>n /1/ 
paCC4l-1TblBaIll-1Cb T04HO TáK me, KaK B paGoTe 115/, rne OflHCaH H HC
nonb30BaHHbI~ MeTOA peweHHA Y<!>n - MeTOA rnoGanbHoro MOMeHTHOrO 
npl-1Gnl-1>«eHHR 113/. . 

B AaHHOH pa60Te B Ka4eCT8e H~4anbHblX ycn08HH AnR 3Bon~4HH 

AenAllleHCA C~CTeMbI Hcrionb30eanOCb CT~Tl-1CT~4eCK~ paBHosecHoe PaC
npeAeIleHl-1e KOnJ1eKTHBHblX nepeMéHHW~ S ceAnOBOH T04Ke /npH 3TOM 
OCYl1\eCTBIlAnCA nepexon K HopManb HblM koopnuuar aM/. .llnA "ner xax!' 
AenA~l-1XCR A~ep /AApa ner4e Pt I, y KOTOpWX ceAnoBaA T04Ka GnH3Ka 
l-1nl-1 coenaAaeT c T04KOH pa3pblsa, Gonee nocneAoBaTenbHo Gblno 6b1 
paCCMaTpl-1BaTb AHHaM~KY np04ecca, Ha4l-1HaA l-13 OCHOBHoro COCTOAHHR. 
Ha4anb~oe ycnosHe AnA 3Hepr~~ BHyTpeHHHx cTeneHeH CBoGOAbI on
peAenAnOCb KaK 

(O)
 
E (O) =E* - Vsd(P) - E R (f) , /6/


i n 

rAe V (n - 3Heprl-1R Ae<!>opMa4Hl-1 ceAnoBoH <!>OpM~ npH yrnoaoM MO
MeHT:1 OTHOCl-1TenbHO Bpa~a~l1\eHCA c<!>epbl. Y4HTwsanaCb TaKme AHC
~~naLl,~A 3He~rl-1H KonneKTHBHoro AB~llieHHAonp~ cnycKe c Gapbepa. 

.a~cnepCl-1R Macco~oro ~acnpeAeneHl-1R a~«) BblpamaeTCA 4epea 
Al-1CnepCl-11O MaCC-aCl-1MM~TPl-14HOH KOOPA~HaTbI xa(e), 3a<!>~KcHpOB~HHY~ 
B MOMeHT paapua a t se' cneAYIO~HM oGpa30M 115/' 

2 6 aM 2 ("o (t) = (-) X r , t ), /7/M aa se a se 

rAe M- MaCCOeOe 4l-1CnO OAHOrO ~3 OCKonKOB, onpeAenAeMoe cnoco
60M pa3AeneHHA AApa Ha OCKonKH. T04Ka H epeMA pa3pblBa onpeAenA
nl-1Cb no nepe cevemuo TpaeKTOpl-1H cnycxa c nHHl-1eCi paapua a 1151 " KO

3 



TopaR HaxoA~naCb ~3 ycnoB~R HeytTo~4~BOCT~ AenR~erOCR RApa OTHO

C~TenbHO Bap~a4t1~ Ton~~Hbl we~ KI4: 

a2 v 
(-) =0. /8/ah2 c 

B CTaT~CT~4eCKO~ MOAen~/201 A~cnepC~R a~st onpeAenReTCR no 

Cl>0pMyne 

2 aM 2 
T* (-f)ase 

aMsiO = (~)se C (O 
~sC' 

' /9/ 

rAe Casc(t) ~ Tase(f) - 3Ha4eH~R >KeCTKOCT~ Ca ~ 34>CI>eKT~SHO~ TeM
neparypu T~ np~ yrrtoaox .MOMeHTe f B T04Ke pa3pbfsa. 

2.	 Bn~HH~E yrnOBOrO MOMEHTA HA A~CnEPC~~ MACCOBOrO 
PACnPEAEnEH~H 

~3MeHeH~e Bpa~aTenbHo~ 3Hepr~~ /2/ c ysen~4eH~eM yrnosoro MO
MeHTa np~SOA~T K ~3BeCTHbIM ~3MeHeH~RM nOBepXHOCT~ nOTeH4~a.TJbHOH 

3Hepr~~/17/: ceAnoaaR T04Ka CMe~aeTCR B o6nacTb -MeHbW~X Ae4>op
Ma4~H ~ YMeHbwaeTCR Ben~4~Ha õape epa AeneH~R. fi I c. h. a '1- napaMeT
p~3a4~~ 3T~ 34>4>eKTbI npORBnRIOTCR cneAY~~M o6pa30M /CM~' pac , 1/: 
AHO Aon~Hbl AeneH~R AnR õonsurer-o f cxeutae r ca BCTOPOHY nonox-r
reru aux h, cennoaue T04K~ cAB~rateTcR B oõnacr s MeHbW~X C ~ 6Ó.nb
w~x h. HaKoHe4, npi-1 AOCTaTo4Ho 60nbW~X f cennoaue 4>OPMbl CTaHO

• BRTCR	 aKc~anbHo-Hec~MMeTp~4HbIM~, 4TO, OAHaKO, S AaHHoH paõore 
~rHop~pOBanOCb. Ha p~c.1. He nOKa3aHa 06naCTb cnnIOCHYT~X Ae4>op
Ma4~H. (c <1). rrie npa l ::f. O HaX:oA~TcR OCHoSHoe COcToRH~e, 4>OPMa 
KOToporo AO 3Ha4eH~R fI /nepB~H KP~T~4~CK~H MOMeHT/17~ np~6n~
>KeH~O npeACTaBnReT C060H cnnlOcHYT~H 3nn~ncO~A· 

04eH~M B CTaT~4eCKOM \ npenerie Bn~RH~e t Ha )I(eCTKOCTb OTHO

C~TenbHO aC~MMeTp~4H~X Ae4>opMa4H~ Ca • KOMnoHeHTa >KeCTKOCT~, C:. 
CBR3aHHaR c epa~aTenbHoH 3Hepr~eH, B o6naCT~ Ae4>opMa4~H, 6n~3

K~X K pa3p~BY, paBHa:

C: = E~)s2Re5(-t - -}) .	 /10/ 

~3	 /10/ cneAyeT, 4TO Bn~RH~e yrnoBoro MOMe~Ta np~BoA~T K ysen~
LJeHl-11O >KeCTKOCTl-1 Ca B Ka>KAOH TOLJKe npOCTpaHCTBa Ae4>opMa4~H te. h I. 
n03TOMY ecn~ paccMaTp~BaTb Bn~RH~e f Ha Ca BAonb OAHOH ~ TOH >Ke 
TpaeKTOp~~ cnYCKa ~ CLJ~TaTb, 4TO Al-1CnepC~R. a~a) onpeAenReTCR 
CTaT~CT~4eCK~M npeAenOM /9/, TO Bn~RH~e f AOn>KHO 6~no 6~ np~

BeCT~ K CY>KeH~1O MaCCOBoro pacnpeAeneH~R c pOCTOM f. TaKaR C~
Tya4~ B MOAenl-1, l-1CnOnb30BaHHOH B AaHHoH pa6oTé, Ha6nlOAaeTcR 
AnR cpaauar ens ao nerxnx AenRl!.\~XCR RAep /ner4e nnaT~Hbl/. B A~Ha
Ml-14eCKOM nOAxoAe ~3-3a cy~ecTBeHHoro CMe~eH~R ceAnOB~X T04eK 
c pOCTOM f C~CTeMa AB~>KeTCR B COCTORH~~ c MeHbW~M~ 3Ha4eH~R~~ 

4 

...c.:: 

-0,2 

-C 

~,2_ 1,0 1,6' 2,2 
c	 c 

PHC. 1. H3MeHeI-me perrseóa IIOTeHI~HaJIbHoI1: 3Heprm1 RApa
184Pt c YBeJIH~eHHeM yrJIOBOrO MOMeHTa. ITYHKTHP - gHO 

'gOJIHHbl geJIeHHR, TOqKa A - TIOJIO)l{eHHe cennoaoã TO~KH, 

)lmpHalI JIHHHR - rpaexr-opaa CI1YCKa c cenrra go p aapsrn a , 
I:(HcPPbI YKa3bIBalOT aaepr-mo geePopMaI:(HH B t13B. PaC1-leTbI 

BblIIOJIHeHbI rrpn 3HeprHH B03ÕYl~~~HHR E * = 69 M3B 11 I(Q-
3qxpH~HeHTe BH3KOCTH 110 =)0 M3B,c·cPM-3 • 

Ca TeM Aonbwe, 4eM 60nbwe yrnoBo~ MOMeHT. Ha pl4c.2 nOKa3aHa aa
Bl-1CV1MOCTb }/{eCTKOCTe~ ('tI CO OT BpeMeHl-1 anons AI1HaMl-1LJeCK~1X rpaek
TOPl-1H B Te4eHl-1e cnYCKa AenR~erocA RApa c 'ceAna K paap~ay. TaKaR 
apeMeHHaR 3aBl-1CI-1MOCTb ~MeeT B HaweH MOAenl-1 onpenenmouee Snl-1Mme 
Ha aaBl-1CHMOCTb u~ OT e. 

B pa60Te / 151 6~no nOKaaaHo, LJTO np14414HO~ OTJll-1LJHR Ha6DIOAaeM~X 
"	 v v2Al4cnepcl4l4 MaCCOBWX pacnpeAeneHl-1H uM or npeACKaaaHHl-1 CTaTHCTI4

LJeCKO~ Mogenl4 RsnReTCR IlnaMRT bll Ae.nfll~e~CR Cl-1CTeMbl o c aoeü np e

J~ble-TOPI1l-1 npu cny cke K paapuay. npl4 cnycxe c cerina K paapuay )I<e

CTKOCTI1< CaCO 3HaLJ~TenbHO paCTYT /CMo pa c • 2/, a AVlCnepCI-1V1 
'X Ct se ) ._ cneno aarensuo , YMeHbwalOTcn. 3C1>$eKTbl IlnaMRTl4l1 np1480
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PHc.2. 3aBHCHMOCTb )KeC1'KOC1'H C 01' BpeMeHH anons 1'paa 
eK1'opHH cnycxa , HWfÇHHe xpnssre COO1'Be'rCTSYI01' 6ÓJlb1illiM 

. 184 
3HaqeHHHM t.,LVtH Pt 3HaqeHHH_ yr-nonor-o MOMeH1'a e ::: o, 
20, 30, 40, 50, 60, 70; ,lJ;nfl 210 p o t .::: o, 20,. 30, 40, 50, 
60, 73; AJIH 248Frn f ::: o, 20, 30, '40, 45 /B en , h L, 

ART K TOMY, 4TO np" KOHe4HOM BpeMeH~ cnYCKa A~cnepC~A xa~BJ 
~MeeT cy~ecTBeHHO 60nbwee 3Ha4eH~e, 4eM 6~no 6~ ee 3Ha4eH~e np~ 

6ecKoHe4Ho MeA[leHHoM cnYCKe. "naMRTb" AenA~eHcR CHCTeMbl 3<1><I>eK
T~BHO MO*HO on~caTb 'KaK <l>opM~poBaH~e MaCCOBoro pacnpeAeneH~R, oc
KonKOB HeKoTopoH cTaA~eH cnycxa , npeAwecTBYlC>l4eH paapuay H,a Bpe
MR nopanxa IÓ,8fl/x10-2 1 c Inp~ BR3KOCT~ Vo = 10-23 1130·C·$M-S I. 

Ha p~c.3 nOKa3aHa A~cnepc~R MaCCOBoro pacnpeAeneH~R OCKonKOB 
B 3aBHc~Mo~TH OT f, paCC4~TaHHaA AnR YKa3aHHb/X Ha p~CYHKe AAep. 
3aMeTHbI~ pecr A~cnepCHH Am'l AAep 210po, 221pa H 248Fmofiycnoaneu 
HMeHHO "naMATblOll C~CTeMb/ o CBoeH npenac r opaa , TaK KaK BpeMR cnyc
Ka c ceAna K pa3pblay AnR Bcex 3Ha4eHH~ t npeBocxOA~T 3$<I>eKTHBHoe 
apeMA naMATH. AnR 184Pt npu t ~ 50b BpeMA cnycxa MeHbwe ~m1 cpaa
H~MO c BpeMeHeM "naMRH1", ~ A~cnepc~~ MaCCOBoro pacnpeneneuaa 
B pe3ynbTaTe onpeAenR~TCR ceAnoBblM~ 3Ha4eH~RM~ Ca(t) \ KOTopble 
AflR AaHHoro RApa cnaõo 3aa~C.RT OT t, n03TOMY a~ AIlR 84p t n04T~ 
He 3a~HCHT OT t B W~pOKOM ~HTepBane 3Ha4eH~H yrnoBoro MOMeHTa. 
AnR ,ftApa- t 72Yb cennoaan T04Ka n04n1 coenanaer c T04KOH paapuaa , 
n03TOMY a~ onpenenaer ca CTaT~CT~4eCK~M npenenoa 191. KpoMe Toro, 

PHe.3. 3aBHCHMOC1'b ,lJ;HCnepCHH 

MaCCOBoro pacnpep;eneHHH KOMna

yH,lJ;-Hgep 01' aenaxaaa yr'nonor-o12D 
MOMeH'Fa. .anH 172Yb ,Ll,HcnepCHH 

paCCqll1'aHa npH E* = 55,6 M9B,
100 184 * ,lJ;nH Pt ripa E = 69 M3B, 

AJlH 210 Po npn E* = 55,6 M3B, 

AJlH 
221 Pa npH E~	 = 56,7 M3B,

l 200 AnH 248 Fm npn E*, = 46, 1 M3B.
l'i Bo Bcex CJIyqaHX lIO 
I. 

::: 10 -2 3 MsB· c • <PM .,...3.li, 180.. 

AyeT nOMHHTb, 4TO 3TOT pe3ynb
TaT AnR "nerK~x" Aen.R~~xc.R 

220 RAep c 04eHb KOpOTK~M cnYCKOM 
MomeT ~3MeH~TbCR np~ TaKOM onH

e-I 
caH~~ npo~ecca, KorAa 3Bon~" :1: 
4~.R C~CTeMbl ~a4I1HaeTCR ~3 He\l,j 
KOTOPOH T04K~ MemAY OCHOBH~M 

C\I 3 OO 22 ~--'n~-I-I-.i.t-.._.. I COCTOAH~eM ~ ceAnoM. A~cnep8 180 F I 
C~H, BW4~cneHHwe	 B paMKa~ CTa\oL rQ 
TKCT~4eCKOH MOAen~tnO <l>0pMyne 
/91 AnA 184 p t • 210po, .221 Pa 
~ 248Frn. npaKT~4eCK~ He 3aB~
CAT OT P ~ paBHw	 COOTBeTCTBeH260 
HO 155, 148, 131 ~ 120 
la.e.M./ 2 

, 4TO no a6con~TH0I1 
Ben~4~He 3Ha4~TenbHO MeHbwe 
3Ha4eH~l1f nonY4eHHWX B AH<I>
<l>Y3~OHH0I1 MOAen~.~oo 

nepeXOA OT OAHoro Ha60pa 
nepase rpoe MOAen~ }K~AKOH «an
Il~ /18/ K APyroMY /19/ np~BoA~T 

K He3Ha4~TenbHoMY pa3n~4~1O 
, I , I	 I " 

. IB2 npeAenax 10-20%1 3Ha4eH~Htt.o 60 
a M,n03ToMY acempenc r aanej-mue ef~)	 peayns r aru tSb/n~ nonyveuu B pac
4eTa~ C OAH~M Ha60poM napaMeT
pOB MaHepca - CBRTe4Koro /18/. 

/. 
3. CPABHEHHE C 3KcnEPHMEHTAJlbHblt1l-1 .aAHHblMH
 

H 06CY>KAEHHE
 

AnR cpaBHeHHA paCC4I1TaHHb/X A~cnepc~~ c KOHI<peTHblM~ axcnepn
MeHTaIlbH~M~ 3Ha4eH~AM~ HaAo npoBecT~ ycpeAHeH~e pacc4~TaHHwx Mac" 

c pOCTOM f ceanoaaa T04Ka ~ T04Ka paapuaa CMe~alOT.C.R B 06naCTb COBblX pacnpeAeJ1eH~H AnR napuuans aux e no pacnpenene-uno yrnoaux 
c 6onbwHM~ Ca • 4TO ~ np~BoA~T K YMeHbweH~~ a~ C pOCTOM t. Ho cne- MOMeHTOB c Y4eTOM pean~3y~eHcA B AaHHoH peaK4~~ BepoRTHoCT~ 06
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r1--·-------r--·---r---~-T PHc.4. 3a~HCHMOCTh AHCrrepCHH

240~ 184 Pt Ma:CCOBoro p acnperterreaua A.I1H 
KOMrraYHA-HApa 184pt, 06pa30BaH

cJ Hora B peaKIJ;HH 32S + 152Srn, OTr: 
E 3HeprHH B036~eHHH. BepXHHH nHoj 

HHH cooTBeTcTByeT yrnoBOMY MO
~ 200 MeHTY f = O, HIDKHHH f·= l. TOlIKH 

3KcrrepHMeHTanhHwe AaHHwe pa60C\Il..::JE I~;/j Tw / 5! . PaCqeTW rrpOBeAeHW rrpH
-24 -3 v = 8· 10M3B • c . cPM o 

--------r---------r---r- 

160 - ~ Q60 
_~_L__~--L._ 205 At
 

60 80 "* 100
 
C\lr-;E (M9"B) 

:E 
Q) 

a220 

CIJ E 
\O 

PHC.S. To Ee, qTO Ha pHc.4, AnH 
KOMrraYHA-HApa 205 At, oõp asonau 180 
Hora B peaKIJ;HH 40Ar + 165Ho• Toq
KH: o - AaHHble pa60Tb/6/ , &  60 66 76 

p~60TbI ~3/. E*(1Yl3"Bl 

pa30BaH~R COCTaBHoro RApa ~ ero pacnaAa nYTeM AeJ1eH~R: 

rma x ~m~x .
 
Y(M, ~ma) =.r VeM, O Pc (O ~df/ I PCI (~) ~ d~. /11/
 

o o 

3Aecb Y (M.O -raycco ao MaCCOBoe pacnpeneneuae c A~cnepc~ei:1 a~ (t) • 
COOT.BeTCTsYI014ee napuaans uor-y ~; Pc (O - Ae11~MOCTb RApa c 3aAaH
H~M yr11oB~M MOMeHTOM €. BepORTHOCTb d6pa30BaH~R KOMnaYHA-RApa 
04eH~Ba11aCb B MOAe11~ nor11014eH~R c pe3K~M KpaeM. 3Ha4eH~e rmax 
RBIlRe!CR MaKC~Ma11bH~M, np~ KOTOpOM o6pa3yeTcR KOMnaYHA-RApO. B11~

RH~e õonsurorc yrrioaor-o MOMeHTa H8 Ae11~MOCTb 6bl110 paCCMOTpeHO 
cornacao 1 21(. 3Ha4eH~R f p acc-urruaanac s no MOAeIl~ 6acca /221max 
c Bapb~pyeMblM B t-le6011bwOM, ~HTepBaJ1e B 3aB~C~MOCT~ OT cop r a ~O
HOB napaae rpo« • C TeM xe pacnpeneneuaea yrno aor'o MOMeHTa onrer 
penenanocs 72 - cpenuee 3Ha4eH~e xe anpar a yrnouoro MOMeHTa, pea
J1~3YIO~erOCR B peaK4~~. PaC4eT~ nOKaaWBaIOT, 4TO ycpeAHeHHoe no t 
MaCCOBO~ pacnpeAe11eH~e OCK011KOB Y(M'~max) TaK~e MO>t<eT 6WTb on~

c auo rayc caauor« c A~cnepc~e~ ~ (~mn,:' n~4eM c AOCTaTo4HO xopo-

W,c.H rO'-!/-10CT blO ~ (f mai ~ o~ (O , r ne ~ = J ~ 2. 
Ha ~Hc.4, 5 nOKa3aH~ A~cnepCH~ KOMnaYHA-RAep 184 pt H 205 At 

B 3am1CHMOCTH OT 3HeprH~ B036YH(AeH~R. 3KcnepHMeHTd11bHble AaHHblB 
6W11H n011Y4eHW B peaK4HRX c TRmenWMH HOHaMH, ~ cpeAHH0 yrJ10Boi:1 

8 

184 205 . 
MOMeHT paBHRIlCR ~ /30+60/11 A11R Pt ~ ~ /20+50/1'1 ~R At.~Ha 
3THX me pHCYHKax nOKa3aHW paCC4~TaHHwe A~cnepCH~ 0M npH TOH me 
3HeprHH B036ymAeH~R, HO np~ HY11eBOM yr11oBoM MOMeHTe. H3 cpaBHe
H~R paC4eTHWX Kp~BWX B~AHO~ 4TO pa3B~TaR MOAe11b npeACKa3WBaeT 
YBeJ1H4eH~e A~cnepc~i:1 (J ~ Ha 10-15% A11R 205At ~, uaoõopor , He3Ha
4~TeJ1bHOe "yMeHbweHHe A11A 184 Pt , Taxoe noaeneuue ycpenueuuux A~C
nepc~i:1 a~«) R~J1ReTC~ pe3Y11bTaTOM 3aBHC~MOCT~ a~ OT ~, nOKa3aH
HOi:1 Ha puc . 3. A11R 184Pt B W~pOKOM ~HTepBa11e ~ A~cnepCHR o~ (O 
RBJ1ReTCR n04T~ nOCTORHHO~ Be11~4~Hoi:1,a A11R 205 At - 3TO MOH,OTOH

(t HO B03paCTalO14aR $YHK4~R. 

B pa6oTe / 61 AIlR KOMnarHA-RAPa 186 p t, oõp aao aaaaor-o B OAHOM 
160

,. 
C11Y4ae B peaK4~~ _ + 1 oYb, a B APyroM - B peaK4~~ 32S + 154Sm. 

~3-3a YB€11~4eH~Rf HaG11~Aa11o~b YBe11~4eH~e A~cnepc~i:1 o~ Ha 20% B 
S c:nY4ae BTOPOi:1 peaK4~~ np~'oAHoi:1 ~ TOi:1 >t<e 3Hepr~V1 B036Y}l(AeH~A. 

Hawa MOAe11b, BC11eACTs~e 3aB~C~MOCT,~ 0 
2 (O A11R ~30TonOB Pt , noxa

3aHHoi:1 Ha p~c.3, He aocnpOH3BOA~T 3TO~ 3$$eKT. 
Ha pMc.6 nOKa3aHW paCC4~TaHHwe A~cnepc~~ pRAa KOMnaYHA-RAep 

B W~pOKOM I+ITep.Ba11e nepaserpa Ae11~MOCT~ V1 npOBeAeHO cpaaueuue 
c 3Kcnep~MeHTa11bHbIM~ AaHHblM~, n011Y4eHHbIM~ A11R 3T~X RAep B pa6o
Te / 4/• B~AHO, 4TO Y4eT BJ1~RH~fl yr11oBorD MOMeHTa Ha 8eJ1J.14~HY a~ 
A11R paCCMOTpeHHblX KOMnaYHA-RAep /cpeAH~i:1 yr'noaoã MOMeHT KOTOpblX 
paBHR11CR - /35+40/ô/ BeAeT K YBe111J14eH~1O Al1CnepC~~ Ha 10-15%. OA
HaKO 3TO YBe11~4eH~e A11R RAep TR>t<e~ee Ac np~BOA~T K HeCKOJ1bKO 
3aH~>t<eHHbIM, no cpaBHeH~1O c 3I\ínep/llMeHTa11bHbIM~, 3Ha4eH~RM A~cnep

c~i:1. C11eAyeT OTMeT~Tb, 4TO aM' paCC4~TaHHwe B paMKax A~$$Y3~OH
HOi:1 MOAe11~, 3aB~CRT OT K03$$~4~eHTa RAepHoi:1 BR3KOCT~ vo ,KoTopwi:1 
B npeAn0110>t<eH~~ ABYXTe11bHoro MexaH~3Ma RB11ReTCR, no CY14eCTBY, 
eA~HCTBeHHbIM cBoGoAHblt-1 ~~faf"teTpOM MOAe11~. Bapb~pYR ero B npene 
11aX~HTepBa11a /6 ;.25/·10 2 M3B·c. $M -3 , ~3BeCTHoro 1231 ~3 onnca
H~R cpeAH~X KHHeMaT~4eCK~x 3Hepr~i:1 OCK011KOB Ae11eH~R, KOHe4HO, 
MO>t<HO Ao6~TbCR 11Y4wero cor11aC~R MemAY 3Kcnep~MeHTa11bHwM~ ~ pac
C4~TaHHbIMH B A~<t>$Y3HOHH0i:1 MOAe11~ 3Ha4eHHRMH a~. Ho 3TO He RB11R
110Cb ~e11blO HaCTOR14e~ paGoTw,B KOTOpoi:1 r11aBHWM GW110 ~3Y4~Tb B11V1R
H~~ yr11oBoro MOMeHTa Ha W~P~HY MaCCOBoro pacnpeAe11eH~R.H3 pV1c.6 
MO>t<HO BHAeTb HeYAOB11eTBop~Te11bHoe on~caH~e A~cnepcHi:1 B paMKax 
CTaT~CT~4ecKoi:1 MOAe11~, oco6e~HO A11R ·T~me11WX RAep. 

3AKJ1104EHHE 

'tI: ~~ npOBeAeHHoe paCCMOTpeH~e B11~RH~R yr11oBoro MOMeHTa KOMnaY~A~RAep 

Ha A~cnepc~~ MaCCOBoro pacnpeAe11eH~R nOKa3b1BaeT, 4TO nOAXOAH K A~HaM~Ke Ae11eH~R, OCHoBaHHwi:1 Ha y<t>n, npeACKa3b1BaeT B03patTaH~e 

tJ* O~C pOCTOM yr11oBoro MOMeHTa A11R RAep c napaMeTpoM Z2/ A> 33 . OA.) HaKO 3aMeTHoe YBe11~4eH~e A~cnepc~i:1 MaCCOBoro pacnpeAe11eH~R om~

AaeTCR 11~Wb npa AOBOJ1bHO 3Ha4~Te11bHb1X Be11~4~Hax cpeaaero yrnoao
ro M0MeHTa, nopRAKà /50 +70/11. B CBeTe 3T~X npeAcKa3aH~i:1. paaau

j aaet-or'o nOAXOAa Ha~6011ee ~HTepeCHbIM npeACTaB11ReTCR aHa11~3 31<C

9 
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PHC. 6. TeOpCTJ14eCKHe 11 3J<cnejH1MCIITa.JILllbIC 3 n a s e mul. ,lJ,I1C


nepcHA M3ccouoro pacnpe~eJIeHHH u 3aUHCHMOCTH 01' napa


MeTpa ~eJU1MoCT:H. TOl.lKH: e - W1CIJepCHl1, paCCl..J:HTaHHbJe
 

c Yl..J:eTOM BJIllflHHH yrJIOBOl'O MOMeIIT<3 I\OMnaYH~~-H~~pa, o -


TO )l(C npn r = O, o - )J,licnepCHl1, p acc-urr-aum.re B CT<lTIfCTH


l.leCKOH MOl~eJIl1 IIO tPopMYJle /9/, ó. - ax crtcpnr-rerr r arn.nste
 
,r~aHHbJe pa6oTbl!4!. PaC4eTbl np onezrenu IIpH 110 =
 

= 8.10-24 }1313,'c.<pM - 3 •
 

nep~MeHTanbH~X AaHH~x, nonY4eHHwx np~ yrnoBwx MOMeHTax, 6n~3K~x 

K npenensuony , np~ KOTOpOM KOMnaYHA'-AAPO CTaHoB~TCR uec r aõanv
HWM AeneHHR.OTHOC~TenbH~ 

ASTOPW 6naroAapAT ~.A.na3apeBa ~ r.H.CM~peHK~Ha 3a none3H~e 

06cymAeH~R H B.r.ConOBbesa 3a nocTORHH~~ ~HTepec K pa60Te. 
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HET nH nPOEEnOB 8 BAllER EHEnHOTEKE? 
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HsnaTenbCKHft OTnen 06~enHHeHHOro HHCTHTYTa RUepHbiX HCCnenoaaHHP 

AAees f.A. H AP· 
BnHRHHe yrnosoro MOMeHTa KOMnayHA-AAep Ha AHCnepCHH 
Maccosoro pacnpeAeneHHA ocKonKOB-AeneHHA 

Plt-86-247 

npoBeAeHw paC4eTw AHCnepCIIH MaCCOBOrO pacnpeAeneHHR OCKOnKOB AeneHHA Bpa· 
~a~HXCR KOMnayHA-RAeP npM paCCMOTpeHHH AHHaMMKH npo~ecca B AH~Y3HOHHOH MO· 
AenH 1 OCHOBaHHOH Ha ypaBHeHHH ~KKepa-nnaHKa AOR ~yHK~HH pacnpCAeneHHR KOn· 
neKTHBHWX nepe...eHHwx. Pacc4HTaHHwe AHCnepcHH Maccosoro pacnpCAeneHHR KaK 
~YHK~HH yrnoBoro MOMeHTa KOMnayHA-RApa 3aMeTHO paCTyT AnR RAep npH 3Ha4eHM· 
RX napaMeTpa z2 I A> 33. Bo3pacTaHHe AHCnepCHH o6ycnosneHO TeM, 4TO c pOCTOM 
yrnoooro MOMeHTa CeAnOBWe T04KH CM~aOTCA B 06naCTb C MeHbWHMH 3Ha4eHHRMH 
ll!eCTKOCTH no OTHOWeHHIO MaCC·aCHMMeTpH4HWX Ae<!K>pMa~HH 1 a TaiOKe 11naMATbl011 CM· 
CTeMW 0 CBOeH npeAwCTOpHH Ha nYTH K pa3pwBy. npoBeAeHO cpaBHeHMe C 3KCnepH· 
MeHTanbHWMH AaHHWMH paCC4HTaHHWX AHCnepCHH 1 ycpeAHeHHWX no pacnpCAeneHHO yr· 
noooro MOMeHTa, peanM3y~erocR B peaK~HH. 

Pa6oTa BwnonHeHa B fla6opaTOPHH TeopeTH4eCKoi4 ~3HKH OHHH. 

Coo6JueHHe 061.eiUDleHHaio IUICTIIT}'Ta liJlepllhiX HccnenoaauHii . .Lly6ua 198{; 

nepeBOA O.C.BHHOrpaAOBOH 

Adeev G.D. et al. P4-86-247 
The Influence of Angular Momentum Compound Nuclei 
on the Variances of the Fission Fragment Mass Distributions 

The variances of the mass distribution of fission fragments for rotating 
compound nuclei were calculated by describing the dynamics of fission in the 
diffusion model based on the Fokker-Pianck equation for the distribution 
function of collect-1-·le-var-t-abl-es. The calculated variances of the mass dis
tribution as functions of the angular momentum are considerably Increasing 
for nuclei with Z2 /A> 33. The Increasing of variances with angular momentum 
Is caused by the shift of the saddle points In the region of deformations 
where the values of the massasymmetric stiffness coefficients are smaller 
and by the "memory" of fissioning system of its history during descent from 

, the saddle point to scission. The calculated and averaged over the realized 
In reaction the distribution of angular momentum variances are compared with 
the experimental data, 

The investigation has been performed at-the Laboratory of Theoretical 
Phy~ i cs, J IIIR. 
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