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I. BBE,TI,EHHE 

B03MOJKHOCTI, cyuec rnonaaaa HetiTpoHHblX anep , 'r.e. Mep, COCTO.HIlU1X 

TO~I,KO 113 HeMTpOHOB lllli1 HMeIDl~X HeKOTopoe ~~CAO rrpOTOHOB, HO C OTHO

illeH11eM ~/N, MHoro MeHI,IIlliM, 'leM.nJIíI anep , OJlli3KMX K Jn'IHHH CTaOHJID

HOCTH, lUIT8HCMBHO oOCYJf\naeTCJ1 H acczenyerca 8IwrrepMMeHTaJIDHO. I1Hq:op

M8J..U1H, KOTOpylO nanr raxae HCCJIe,nOB8.HHíl, CYlL\eCTBeHHO pacmapaar H8.lllli 

3HaHHíl O c soâcraax R,nepHoro BelL\8CTBa H anepnux cznax, 

PaCCMaTpMBalOTCR pa3JIH'lHble rrYT11 rro~eHHíl 11 HCCJIe,nOBaHHR TaKllX 

mr.ep. BaJKHble CBe,ll,eHHH O B03MOJKHOCTH HX cyu~eCTBOBaHllH MOryT OblTD rrOJIY

q8Iill npH H3y~eHHll CBOHCTB H8HTpOHoooorameHHblX M8p. K co~eHHID,rrpe,n
CIí.a3aHHaR: JIJ1HHH CTaÓHJII,HOCTH ,nOCTHrHYTa TOJIDKO .nJIH JIer~aí1lImx anep. 

VV.I:eíl HCnOJII,30BaHllíl ,UAH nonyseaaa HeHTpOHHblX anep rrepH~pH~eCKHX 

CTOJII\.HOBeHHtí: TmK8JIblX íl,ll,ep, B3aHMo,neHCTDe KOTOpblX B 8TllX YCJIOBIDIX CBO

,UllTCR K !{YJIOHOBCI<OMY, 'OblJIa BHCKa3aHa B li. OHa COCTOHT B TOM, 'lTO 

BCJIe,nCTBHe KYJIOHOBCKoro OTTaJIKHBaHHíl OOJIaCTI, corrpHKOCHOBeHHH H,Uep 

oOe.rU-LReTCH npOTOH8Ml1. B pe3YJIbTaTe C03,naIDTCíl YCJIOBlm .nJIíI 'lX>PMHpOBaFlliíl 

~aI'MeH'I'a, CHJII,HO oõoraureancro Heí1TpOHaMH. BeJlli~IIHa HellTpOHHoro H3

OhlTK8 3aBllC'i1T OT COOTHOill8HHH M8JK,UY CllJIaMH KYJIOHOBCKOI'O OTTaJIKHBaFlliH 11 

CHJI8MH, CBH3aHH11MM C 8HeprHe'ti CllMM8TpilH. 

C ~eJII,ID ,ll,eTaJII,HOrO HCCJIe,nOB8.HHíI rrp8~OJKeHHOrO rrponecca B pa3,ne

JIe 2 paccMaTpHBaeTCJ1 H3MeH8HHe pacrrpe,n8JIeHMíl rrpOTOHOB H HeHTpOHOB B 

H,Upax no,n BJlliJ1HHeM KYJIOHOBCKoro B38.HMO,n8HCTBHH. B pa3.n;eJIe 3 aH8Jlli3H-:

pye-rca BJlliHHlle KOpoTKo,neticTBYIDU~eH (H,U8pHOti) KOMIIOHeHTbl B3a~o.nellcTB11H 

Ha rrepepacrrpe,ll,eJI8Hlle HYKJIOHOB. Pe3YJIDTaTbl paC'l8Ta OOC~aroTCíl B pa3

,neJI8 4.._, 

9b~t.iliiifíiribit\ lmC~ \ 
nne~H~X Btc~elODaUaU 
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2.	 IOOIOHOBCKOE B3AVMO,II.IDlCTBHE. Ç1?JrYKTYAUIDi lf2DBEKTOPHOR KOMIIOHEH'TIl 

IUIOTHOCTI1 

KY~OHOBCKoe B8aMMO~ellCTBRe ~yx ~ep 

Y tR) = elo S~3.x ,P:x P'i~) !Pl~Z) . 
K~.A. • . f lo \ R+ X - X 1 

. 1. 1 
~H H8lliHX ue~eH y~oOHee nepeTIECaTb, rrpe~CT8BRB filiOTHOCTR npOTOHOB B

tO
~pax J>p' B BIII,ll;e CJMMhI ycpe.ILHeHHOH lIJIOTHOCTR 9 ? R C~aI'aeMOrO, 

L , p t 
OnRChIBa.ID~erO qmyKTya.rJ;I-m ( J>PL. ): 

<,,0) , •.P	 ' = 9 . + .p , l ::: I, 2. • 
pL pL pl) 

~aCTb Vl{y~., conepaainaa TO~KO .ppCPl ' BRJIIO'iaeTCH B JI,!\Po-íJ,1J.epmní 

nOTeH~an. 3Ta -qaCTb B3aRMO~enCTBRH He BhI3HBaeT nepepacrrpe~e~eHKH 

rrpOTOHOB B ~pax. TIepepacnpe~e~eHMe rrpOTOHOB CBH3aHO co BTOpOR 'iaCTbID 
u	 u aiVKY~.' ~HeHHOH no ~pi : 

'(o) , 'p" - (o) 

V. - _ I,J 3 13 J'p/Xf ) PpZ{.~l) + P1 (XI) .fJPl LXz )
 
~ ~.,(,tR)- e rJXfOl Xl - - - )


, R + Xl. - Xi I 
I 

H KB~paTR~hlM no 9pi, c.naraeaua, xcropoe MhI ne oy~eT Y'lliThIBaTb BBR

lJ.Y ero OTHOCRTeJIbHo:tí MaJIOCTR. B3aml1O~eHCTBRe ~ V I<YJI. B030yJK.IJ;aeT B 

~ax K8.K H30CRanRpHhIe, T8.K R R30BeKTopHhIe KOJIeOa.HRH nnOTHOCTR. 

I 

I1pe,IT.éT8.BHM J'Pi. B BR~e: 

I 1. "	 " 9 ~ 2. (~i + J'l7i) - J. (~l- J'pL) i::::~2~1
pL , 

r~e 9ni -~YKTYRPYID~aH -qaCTb HeRTpOHHOH KOMnOHeHThI nnOTHOCTM. TIo-

CKOJIbl<Y Hac RHTepecyeT B03MO~HOCTb B080~eHRH B xo~e peaKUHR R30BeK

TOpH~X KOJIeOaHHH, coxpanaa B <5 V KYJI. TO.JIbKO c.naraeaoe , OTBeTCTBeH

noe 380 RX B030~eHMe: lO) - (.R' (~ ) -s; <X J)
 
~v. ~ - .L e2. Srl3x J1X ge-l (jt~ ~ l _ Pl l
 

f(8~ .:l. 1 ~ , R + 1.1. - X11
 
( I) 

(o)	 - (' l - nI <.X ) 
_ .i el5,3 J3 J'Pl (;<~) J'''1 Xi) - f P1 f) 

2. '1- 1 OI XJ - - - 1 
J R.+ Xl-X, 

B r:III,ll;pO~HalVm-qeCK011: Mo~e~ ~pa R80BeKTOpH8.H I\OMnOH8HTa TIJIOTHOC

2' 

TM	 CJIe~YID~ OOpa30M BhIp8.*aeTCH 'iepe3 onepaTophI po~eHMH R YHK'iTà~e

Ili1H	 qoHOHOB/ 2/ : 

I I _ • * _
J lx) - J lX ) = f L. de (1(#1 t X) ~ t X)
 Xn,e,Wl.	 
(2)

t\ P 00	 In 

I 
(. ,,~,,( )11.t + l~", ) 

c"e ( 8~ eWI - (-1) tti e-H1 • 

+ 
B 8TOM BhIp~eHMM ~o = 0,I7qM-3; t"(1If (!ltilll ) - onoparopu poxnoxaa 

(YIlli'iTO~eHHH) qoHOHOB R30BeKTopHblX KOJIeOaHl1H c YP~OBhIM M0MeHTOM t , 
e1'O	 npoeKJ.I;Hei1: m R pa,IU'l8JThHblM l<BaRTOBblM -qllC~OM n; C"l. -KOS<p

@1:~eHThI ~eCTI<OCTI1 KOJIedaHH11:; ú,)"t =( G / M )tz'l(lte -'iaCTOTU KOJIeOac I1M
HMll; 8CHM ')(; 50 MsB; M -vacca HY~OHa. I1apaMeTphI KHt,IT,JI.íl KaJK

~oro R3 H,IT.ep onpe~eJImOTCH YCJIOBHeM: 

01 J t I(lCl ?.) I == ori?. c ~:2 R,
(. 

r~e R. -pa..ruryc Mpa.
(. 

rrO~CTaBJlHR (2) B (I) H npe~nOJIar8.H, 'iTO p~epHlie UHOTHOCTRc~a60 

nepexpaaanrca, noxyaaeu: , , ') 
~ (L) .. - IIftc) "",/)(1 ) 

~ V~.A ,=: - 1:1 2. ~ [ Rtt )] ~WJ (R l t )), \ o111f .,. (,-1) of-,., J 

ti) ~ 
( 

~ "'1" ~ -fl~	 ~27íe z?1( (.Po.1J ,(MeCAl.u.) ,( Rtt)) (ét(Gt - 2 )) ) K.*I~~2, (3) 

<.l)
 
éJ'..= 1<11 R.~
 

R (i) -TpaeI{TOpHH ~BH~eID'IH H~pa. 
MbI COXp8ID1~ TO~:bl<O qoHOHbI c fi = I, e. = I, rrocl<OJII>KY OHM, HB.JIR.fiCb 

HaH60~ee IWJLJIeI{THBHblM}l, B03~YJK.II.aIOTCH c HaHOOJIbWetf BepOHTHOCT:DID. BHYT

peHHee COCTORlllie H~ep onHCblBaeTCH raMHJIb~OHllaHOM: 

(l) + (i) I li)
H~ L ~ lV11 L !11tf Ofltf + ~ VI(.tI...( (4 ) 

l~~z ~	 v . 

ITO,nCTa.BJIH.FI 31'0T I'aMMbTÜIlliaR B ypasaenaa ~BR~eHl1H ~R q;oHOHHliX onepa

TOpOB: 

i ~	 L t + 0.) :: [ t .+ (l)]
rI-I: 11e1 H J 1Wl 

:l 



H ycpe~ 8TH ypaEHeHRH no BHYTpeHHeMY COCTOHflMID CHCTeMH B MOMeHT 
t , nOJIyqaeM: 

U) +.4+ t.i}	 ci) ,< /: l 0 1-.. + (._i)Hf B1-... li:>'~ : Jd1.' sim. W
11 

(i-i) .. 
_00 (5) 

,	 2('[ Rt~I)] Y1", (R ll)) . 
TIo~cTaHOBKa (5) B (2) ~aeT HaM Be~~HY H3MeHeHilH M30BeKTopHoM KOMno
HeHTH llJIOTHOCTM K MOMeHTY i . Hac ocooeHHO MHTepecyeT pacrrpe~eJIe

Hile	 HYRJIOHOB B MOMeHT MaKCHMaJInHOrO COJIM~eHilH ~ep, nOCKOJInKY OHO on

pe~eJIHeT illMpMHH 3ap~OBHX M MaCCOBHX pacrrpe~eJIeHMM rrpO~YKTOB peaKqMM 

M HYKJIOHHHM COCTaB ~parMeHTa, KOTOPHM Mo~eT C~PMHPOBaT?CH B OOJIaCTM 
KOHTaKTa ~ep. 

BHp~eHile (5) MO~HO rrepenMcaTn CJIe~mmM oopasoM, BHOpaB CMCTe

MY xoopnaaar TaK, KaK nOKa3aHO aa pMC. I: 

"	 l,<~. o 1.P. .lí) - J'D·lz) (-1:=0> == _ J 3 e ~I( ~ x
11..,.,	 7I'M 8eu.u. êl!.1.-zO(J 

d (~ ~ ) ~ (. o:J " (6 ) 
JC +--!-i.- . Siu'V C431fJtlf. .s&u~~ ~ 3:;1) +Si41'fjJt SwliJ ((1. )j(~) ) 

d (ee )	 -00 R tt) _DO 11 R'U)'1 

TIO~CTaBJIRR B nO~HTerpaJInHOe BHp~eHMe peqYJInTaTH ~ KYJIOHOBCKOM 
TPaeKToPMM/3~ MH CMo~eM pacc~TaTn (6). 

Hafi!eM Tenepn cpe~ee qHCJIO ~HOHOB,'Bo30~aeMHX B peaKqMH. 

BHYTpeHHIDID BOJIHOBYID ~YH~ID, OITHCHBaro~YID COCTORHHe K~oro M3 ~ep B 
MOMeHT t , MO~O nOJI~Tn, OCHOBHBaHCn Ha raMRJInTOHHaHe (4).OHa 

HMeeT CJIe~yromHH BM~: . 
li) ~ )o (i) 1'1- li) ) 

l'l{. H».:: '!.1-p (- z.1.1:. I} tt) I ... Lo >11( lf) 'O., ~ lo> ) ..	 ...."" ... 
(7) 

(.) t . 
t l , c , y* - ')

~	 -:;- - fdi o [R (oi)J . ( e(t ) I i::l t, 2 , 
... t _0t!J	 1M 

a cpenaee 'tillCJIO ~HOHOB B anpe B MOMeHT t: onpenexaerca BHp~eIDIeM: 

. +cê) J (i) / ( i) IZn. 3 <'lf/; tt) 1 C «; )~ (t) > =: ~ (.f)~	 ~ H41 11Cl. I. 11( 1.,.. • 

YCTpe~ t. ~ + 00 , MH nOJI~ cponnec 'S.MCJIO qx:,HOHOB, B030YJK,nemmX B 

peaKIJ;HH B H.IJ:pe i. . Pe 3YJInTaThl pacxera oOcYil\naeMhlx BeJIM~H OY~YT 
~o8 zo8 /)npoaaazaaaposaau B paaneze 4 aa npznepe pea.KlJ,11:H pg + Po • 

2 
P M	 C. r.	 KJIacCH'leCKaH rpaoxropaa OOMOap.IUipyroll\erO MOHa B KYJIOHOB

CKOM rrOJIe ~a. OCn i: neprreH,IUiKYJIHPHa llJIOCKOCTM peaKqHH. 

0,20t <0. -.Pr? 
J n l Pl 

.Poo &nm 
2Rj

0,15 
1,05 

1.15 
-------1.25010 

0.05 

o 5 10 15 20 25 30 35 40 

. ~(M38) 
P H C. 2. 3aBMCilMOCTn BeJIH'tillH1I I 

<'f:=O I ,Pa'. <'1: ) -. .9p, <.:r) I t::fO >I 
.." (] 7i \D O o	 t= R. 1/-"'i"" I J" = 

Too " , ~ 
OT KilHeTH'leCROM 8HeprHH HaJIeTaID~ero HORa B peaKqMH 
208PR + I.O'pg. RWIUI, -NrnIDIMa.JIl)HOe paccroaaae , pas.n;eJIRIo
~ee ~a B xo~e peaK~M. 
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3. Y1IET KOPOTKO,ILEklCTBYDUillC CRlI 

T - 0.3 z~ (J'f2. )2./3 

O~HHM ll3 nO~O~OB, llcno~3yeMHx ~ pac~eTa nOTe~ana B3aHMO

~ellcTBllH ~ep, HRrrHeTCH WaPMarrH3M nnOTHOCTll 3Heprllll/4/ •. MH BocnO~3Y A. -= 11: +- Z·t,c. L 

eMCH UM ~ Haxo~eHHH TOM KOMnOHeHTH nOTeH~arra,KOTOpaR OTBeTCTBeH

• 
Ha 3a B03Ó~eHHe ll30BeKTOpHHX KO~eÓaHMM nnOTHOCTll. 

B 3TOM WapMarrH3Me nOTeH~arr B3aHMO~eMCTBllH ~ep ~aeTCH BHp~e

HMeM: 

J 3 [ (-) c.-) ~ (-) 9 \-) ] 
V"t~ = ~ X êt~+~)~ +~ )""Lt~/~ )-L(~/~) (8)

J 

}' 
~ (Zi) -~c~o HefiTpOHOB (npOTOHOB) B anpax, 

TIo~CTaBJIRff (2) B (9) II Bhl~CJIHfl llHTerp~ B npe~o~o~eHKH, ~TO CTOJIK

HOBeHHe RBJIfleTCH.KacaTeJIbHfM' Mhl nOJI~ Bup~eHlle, cOBnanaromee c (3), 
HO c 3aMeHoí1 {{ I..L} na o~ ) : 

(j' ti) ~ _ ( f.!l. T P1./3 ( (1 to ~  ~. ) - f _(f _ ~ - Zé )-f ) + 
~. 9 00 Ai. Ai 

ê [P] = T + 9 VCP 1'(... ) ) 
TF f, 

z -=.1.. s: (31i2. )2,lJ 9S/3 ((1+ pC.-»)~ + (1- -.É!.)Sfs) 
TF s ~M 2. .p P J 

l.
f~ 5il j>l-) 

V =e, p+ ez J ]+ 83 .fi 3 + 9" ( c.P + C• lI] + C
J 

PS?J ) J 

rne érP, pfr-J-nnOTHOCTb aaepran MepHoll cllCTeMhl, a ~,l -nnOTHOCTll HYK

~OHOB B anpax, Mhl BOCnOJIb3yeMcH cJIe.n:YJOll.\1'lM BHp~em:eM ~JIH ê [P] : 

3neCb 

2. tt-Z,· D (1/3"'" '3 T Joo c, p~ , 
+ til(  i! I( o ( . 

Z AI( JOt> \ C1 + C~ 

27iQ~ RfR}. fOI e~p\
R1 t RI. 

q -napaMeTp ~WWY3HOCTll. 

t Wt\)
11 

Z. C te) ) 
11 

2/3 )
+ 2.C3 ~o + 

o ~3 21í ~ 
.r00 + C:1 R. ) JC 

.....---,--. 

Rl~)-~'1-Rz). 
a 

(10) 

.p:::: 9.. 

6',< , CIC 

} 
+ 9p 

-KOHCTaHThl. 

P(-):1 2 .... ..P. 
" p) 

c.i} ci) 
CooTHollieHHe Me~y O~ II O onpe~eJIHeT OTHOCllTeJIbHhlH BKn~ KOPO!KO

~efiqTBYJOmHX anepnux CM B nepepacnpenexenae HYI{JlOHOB. ~KI.J;lm Oa) II 

ffjl.) rrpoTllBOnOJIO~ no 3HaKY. 3TO CJIe~eT ll3 Toro, ~TO KYJIOHOBCKoe 

KaK II B pa3~eJIe 2,Hac llHTepecyeT TOJIbKO ~aCTb ~4' OTBeTCT

BeHHaR 3a B03Ó~~eHHe ll30BeKTopHhlX KOJIeÓaHllH. ~TOÓH Bhl~eJIHTb ee, no~

CTaBHM B (8) .9 ~-) B mi:~e CYMMhl CT8IU'lOHapHOll ~aCTll NÍ- Zj', xapaxrepa
c. I A'

3y~eH HeBo36~eHHoe MPo, II <PJryKTYHPyrome:t1 qaCTll .9~..) &. , )J)IH KOTOpOH 
c. 

OTTaJIKnBaHlle Be~eT K YMeHbllieHllro ~CJIa rrpOTOHOB ll. c~e~OBaTeJIbHO, K. 

YBeJIll~eHllro ~CJIa HeHTpOHOB B OÓJIaCTll KOHTaKTa ~ep, a KOpOTKo~eHCTBY

IDmMe ~epHhle CRJIH, CBH3aHHhle c 3Heprllei1 CllMMeTpllll, cnOCOóCTBYIDT COX

paHeHHro paBeHCTBa Me*.II:Y ~CJIOM HeHTpOHOB II ~C~OM rrpOTOHOB. 

ll3BeCTHO Bhlp~eHHe (2) ~epe3 W0HoHHhle onepaTopH. COXPaHHB CJIaraeMhle, 

mmefiHhle no 9~ (-) , Mbl no.JIYll.HM CJIe~YIOlluül pe3YJIbTaT .IJ:.1lff KOMnOHeHThl 

V", '" ,oTBeTcTBeHHoll sa BO 3ÓyJK.UeHHe naoaexropaux KOJIeÓaHMi1: 

óv",~ =z: (-10 T 'p"~f ( \1 + Ne - ~l f f _(1- ,,/;-~,)-f)+ 
L"'f,~ \ ~ Ai A: 

4. PE3YJILTAThI PAC1!ETA 

.p. ' I .... . 

BeJIH~Ha <é=ol Iltl i ) - 9p/ '2. ) 1~=o >/ '?"o xapaarepnsyer rre
pepacnpene~elme rrpOTOHOB II HellTpOHOB B CTaJIKHBaIDmHXCH ~ax B MOMeHT 

t = o, xo rna paCCTOHHMe MeJK,II;Y Hl1MH MH 3an8J!HOM TpaeKTOpIDl: MHHH

~ 
3 

r/;,-Z, (C O 1/3 + 2 C 01./3 )
Ai. \ Z Joo 3 Jo• 

JJ3 (o) - ,,/(-)
OI X fI( (X) Ji. rx j K t:t' 

+ 2 ~-?I( (r i'C o ~\. C o~)'\l9)
Ali'. \. 1 ~ Joo J Jo• ~ 

, 'l~ 

MaJIbHO. K.aK CJIe~yeT xs (6) II rpamrsaoro YCJIOBllH .tije(J("t.?J/tI?I'l_R.= O, 
3Ta BeJIH~Ha nnasao H3MeHHeTCH c ll3MeHeHMeM Z lf yrJIOB 11 II ..'f II 

MaKCHMaJIbHa rrpn ~ = R. i. , tJ= 1 II ".P = O. ECTecTBeHHo, OHa aaaz-
CHT OT BpeMeHH, B Te~eHHe KOToporo ~a HaXO~HTCH BÓ~3ll ~pyr ~yr.a, 

T.e. OT CKOpOCTH OTHOCllT8JIbHOrO ~ll~eHHH, II OT paccToHHHH MeJK,II;Y ~a
I : Mll. TpaeKTopHID rrpll 3anaHHoi1 KHHeTll~ecKoll 3Heprllll ( ~ KHH)' HaJIeTarome

6 7 



••

li 

lt 
! 
{ 
1. 

1'0 HOHa MO~O XapaKTep1l30BaTn MMHHMannHHM paCCTOHHHeM Me~y ~paMH ( 

( RWl.il1.)' ,nOCTHraeMillJ! B xone CTOJIKHOBeRRll. IT08TOMY aa pHC. 2IÍpHBe

,neHbI pe3YJInTaTbI pacnera BBJIll-gMHhI <i:::ol 9~ê. - ~~i. Ii'WO:> /.Pc.o rrpn 
1, 

'l= R· , {J= Ji. H tp = O ,nJI.íI paanaaaux 3Ha'lelrn:l1 KHHeTH-g,eCIWl1 
.. 1..	 ZOI oI0lt . 

9Hep1'HH HaneTaIO~ero HOHa B peaKIJ;HH pg + PB H rpex 3Ha'leHEl1 

RJMJ.n' I\aK BH,I(HO HS pHcYHKa 2, rrpa ~KCHpOBaHHOM 3Ha'leHHH R""';'tt 

OÓOI'~eHHe OÓJIaCTH KOHTaKTa R,I(ep Hel1TpOHaMH MaKCHMaJInHO npn 3Ha'leHHRX 

É / A , JIe.>K~X B HHTepBaJIe (17 - 20) M~. ,II.7m Cp8.BHeHllR rrpHBe,neM
1illII

8Heprmo	 raranrcxoro ,I(HrrOJInHOrO pe30HaHCa B 8 pg :'.~ 14 MaB. I1pH 

R~ '= RtM! - 0,9 cIM OTK7IOHeHHe BeJU'I'lHHhI (AI - i! )/ A B OÓJIaCTH 

KOHTaKTa R,I(ep OT ee 3Ha'lellliR B HeB03óy~eHHoM R,I(pe ,nOCTH1'aeT '15%. 

C pOCTOM 8@leKT yóblBaeT. Rm i lt 

KYJIOHOBCKoe OTTaJIKHBaHMe rrpoToHoB, I~3aJIOCn Óbl, ,nOJI.>KHO rrpHBO,I(HTn 
He TOJIbKO K OTHOCllTeJInHOMY oóorameHHIO Hel1TpOHaMM OÓJIaCTH KOHTaKTa 

anep B xono peaxnzz , BO H K BbITaJIKHBa.HHIO rrpOTOHOB na rrOBepXHOCTn B 

. HeBO 3ÓY;K,I(eHHOM R,npe15/. Ilpanna, ecJlli B ~ameM paCCMOTpeHHH OCHOBHOM 

BKJIa,n B H30BeKTopHyro TIOJIHPH3auHIO R,npa B peffi~H ,naeT ,nHrrOJInHaR Mo,na, 
XOpOllIO 113y-qeHHaR 8KCrrepI1MeHTaJlnHO, TO OTHOCl1TeJI:bHOe oõoraiueaae npo'ro
HaME rrOBepXHOCTH HeB03M~eHHoro C~8pH'leCKoro R,I(pa. CBR3àHo C H30B8K

TOpHblM11 MOHOrrOJInHbIMH CTerreHRMH CBOÓO,I(hI,O KOTOpblX 113BeCTHO c~eCTBeH

no MeHnllI8. PaC'leT rrOKa3blBaeT, 'lTO y-qeT KYJIOHOBCK01'O OTTaJIR11BaHMR ,nOJI

.iKeH rrpaaecra K 113M8HeH11IO B8JllftlliHbl (~\ - 9p ) / Jao B rrOBepXHOCTHOM 
l 08 

CJIoe R,I(pa pg Ha. 0,03. 3KCrr8pHMeHTa.JIDHOrO rro,nTBep~eHl1R 8~eKTa oóo

ram8HHR rrpOTOHaMH rroBepXRocTM R,I(pa ReT. BH,nRMO, 3Ha'leHHe 0,03 xapaK

Tep113yeT TO'lHOCTn nauiax oueaox 113M8HeHHR B xcne peaKI.l;t'IM B8Jlli'lHHhl 

( ç;., - 9.p ) / 900 • 

TaKHM oópa30M, B OÓJIaCT11 KOHTaKTa. R~ep Mo~eT WDPMnpoBaTbcR q~ar
M8HT, Y xoropcro Be.1llI'lHHa (N - ~ )/ A aa 15% consme , 'leM y HeB03

óYJK;IJ:eHHoro H,JJ;pa. 

Cp8,nHeKBa.npaT11'lHaR ~~{TY~ ~CJIa rr8p8,naHHbIX H~oioB rrponop
UMOHaJInHa KBa,npaTY 11X llJIOTHOCT11 B OÓJIaCTH KOHTaKTa R,I(ep 6 . IT08TOMY 

113 pe3YJIDTaTOB, npaaeneaaux aa p11C. 2, CJIe,n;yeT,'lTO rrpa EI(U,N. I Ai ~ 2

20 MaB, cpe,nH8KBa,npaTH'lHaR ~KTYaUMR 'l11CJIa rrepe,naHHhIX Hel1TpOHOB ~AI 
.	 Ó Z 

ÓOJIDllIe	 cooTBeTcTBT~~el1 BeJlli'll1HhI ~rrpOTOHOB ( ~ ). 3~KT MO.iKeT 

,nOCT11raTn 30%. 

BJIHRHHe R,I(epHblX CM Ha rrpl1Be,neHHHe BhIille pe3YJInTaTbl orrpe,neJI.íIeTCR 

3Ha'leHID1MH rpex KOHCTaHT C." C2. 11 C) • CymecTByeT HeCKOJIDKO Ha

.ÓOpoB ~Ha'q8Imn 8T11X napaMeTpoB14/, O;Z:J;lmaKOBO xopouio OrrnCbIB8.IOmnX PB.,I:I;R

YClJ. H 8Heprmr CBR311 R,I(ep. BKJIa,n R,I(epHHX CM B <-1:=01 ~l-;- ~i. I!~o>/'p" 

8 

TABJU1IlA 

113MeHeH11e BeJIH'lHHbI rrOTeHI.J;HaJIa B38.IDJl0,n;8ií:CTBWl H,IJ;ep ( ã V ) B 
peaKUMl1 Z08PR+208pg B 3aB11CHMOCTI1 OT KHHeT11'leCKoií: 8H8prHH HaJIe

TaIO~e1'O 110Ha 

~v (RwWa1. = RtM,t - O. 9epa-U )Ca(LU<. /	 A 
(MaB)(MaB) 

5 -13,7 

10 8,9 

15 _. 3,9 

20 - 3,7 

Rminn 2Rj 
10 1,05 

1,15 

5 

1,25 

o	 5 10 15 20 25 

E
::!ilitl. ( M38 ) 

A 
SaBHCl1MOCTn OT KHHeTrrq8CK0l1 8Hep1'HH HaJIeTalamero HOHa cpe,nP 11 C.	 3. 
nero 'lHCJIa q:oHOHOB rl1raHTCKHX ,I(HrroJIbHh1x KOJIeóamrtí: (ii ), 
B03ÓyJK,naeMblx B anpe 208 PU B peaRUID! 209 pe + 2.0SpB 

·9 



OKa3aJICH MaIWJ1MaJILH1rM rrpn c, = 258; 567 MaB ~3, C = 274;z 
212 MaB qM4 11: C3 = 916; 08 I lVlaB (fM5, HO OH aa noparon M8Hblll8 KYJIOHOB

cxoro morana B paCCMaTp11:Ba8MOH OOJIaCT11: 3Ha'l8H11:ll Rwü l1. . 

Pe3YJIDTaTH paC'l8Ta cp8.n;H8ro 'l11:CJIa ~HOHOB rHraHTCK11:X .n;11:nOJILHHX 
KOJI8ÓaH11:M (n ), B03ÓYJK,Ua8MHX B p8aKqvIH aO"PB +2.0

8 PB , np11:B8,n;8HbI na 

pHC. 3. 3Ha'tJ.8m18 ii p83KO B03pacTa8T xax c pOCTOM KHH8TH'l8CI\OH aH8p~ 

I~R HaJI8TaIDm8ro HOHa, TaK H C YM8HLlll8HH8M Rhti~. 

ITep8pacrrp8,n;8JI8HHe HYKJIOHOB B H,II;pax B XO,n;8 CTOJIKHOB8HHH npHBo.n;HT 

K H3MeHeH11:ID 8~KTHBHoro rrOT8H~aJIa B3aHMo.n;ellCTBRH. EJIarO~apH oÓora

meHHID HeHTpOHaMH OÓJIaCTH KOHTaKTa fl,IJ;8p, B3aJ1M0~eHCTBH8 CTaHOBHTCH ÓO

JIe8 npHTHrHEaI<lI{RJI1. O.n;W:i.KO 0.n;HOBp8M8HHO rrpOHCXO,n;.MT B03ÓyJK.TI,Jl- -, 

CTaJIKHBaIDmHXCH H.n;ep, Ha 'lTO pacxo.n;yeTcH 'tJ.aCTL IlliHeTH'l8CKOM 8H8prMH. 

3<WJ8KTHBHO 8TO B8~8T J{ YClIJI8IillID OTTa.JIKlIBaHIIH. TaK.HlVI Oópa30M, nOT8HIJ;VI

alI B3aHMO,n;8HCTBIIH .H,n;8p ÓY.n8T qaB11:C8Tb OT KHH8TH'l8CKOH 8H8prnH Ha.n:8Ta

rom8ro HOHa. P83YJIDTaTbI paC'l8Ta H3M8H8HRH nOT8HqvIaJIa B3aHMO,n;8MCTBHH 

~ot pg (~V ) ,U.11fI pa3JIH'tJ.HbIX 3Ha'l8HHH E KHH. TIpHB8.n8HlI B TaÓJIH~8. 
ITpH aTOM IIPH~8JIbHbIll napaM8Tp H3M8HHJICH TaK, 'lTO ~H BC8X 3Ha'l8H11:M KlI

HeTH'l8CKOH 8H8prlIH B8Jrn:1fi1Ha Rnfllt0CTaBalIaCb rrocroannoâ I1 paBHOH 

( ~l"t - 0,9)1M. BH.n;HO, lJ.TO ~V nanaer C pOCTOM E KHH •• OÓ'1HCHJI

eTC!! 8TO T8M, 'tJ.TO C YB8JIlIlJ.8HH8M E KHH.' óJIaro.n;apH pacryuieã H8a,ID1:

aÓaTlI'lHOCTH CTOJIIlliOB8HHR, pac're r aH8prHJI B03ÓYJK,U8HYtH anep, 

3AK1IDlJEHl1E 

ITpOB8,n;8HH08 Blilli8 paCCMOTp8HH8 CTOJIKHOB8HHH TRm8KHX HOBOB rrpH 

3Ha'l8H11:HX rrp~8JIDHOrO rrapaM8Tpa, OÓ8Crr8'llIBffiO~X rrp80ÓJIa.n;aHH8 BO B3aII

MO,n;8HCTBMH ,q,n;ep KYJIOHOBCKHX CHJI, rrOKa3aJIO, 'lTO rrepepacrrp8.n;eJI8HH8 H~{

JIOHOB B fl,IJ;pax B XO,n;8 CTOJIKHOB8HlIH .n;OCTHr~8T B8Jrn:lJ.lIHH, n03BOJIHIDm8M Ha

.n;eHTbCH Ha 8KCnepHM8HTaJIoH08 oóHapYjK8HHe aqx;peKTa H30B8KTOpl-IOH rrOJIHpX1:

3aI.um: rrpHMoe (oópa30Ba.HH8 tPpaI'M8HTa C ÓOJIollllIM H3ÓLITKOM H8HTpOHOB huX1: 

KOCB8HHoe (CRJIoH08 pa3JIlI'l}Ie illHpHH 3apfl,IJ;OBlIX II MaCCOBllX pacrrp8.n;eJIeHHH 

rrpO,n;YKTOB. 

PaC'leTbI nOKa3alIH TaK*8,'tJ.TO óJIaro.n;apH M3M8H8HH~ ll30B8KTOpHOt! KOM

rrOH8HTH IIJIOTHOCTM HYKJIOHOB E JI.UPax, B XO~8 CTOJIKHOB8H.l1H 3éTh1eTIIhIlVI OÓ

pa30M MO)KeT H3MeH11:TbCR nOTeH~aJI B3aHMo,n;8MCTBHH rr,n;ep, a CJIe.n;OBaTeJIoH~ 

BeJrnlJ.lIHa H PMRYC õapsepa CJIHHH11:H. Orcnna CJI8,n;yeT, lJ.TO YlJ.8T TaKow I\OJI

JIeKTHB~OR CTerreHH CBOÓO.n;lI H.n;pa, ImK H30BeKTOpHaR .n;ylrro~oHaH Mo.na, Ba

jKeH rrpa nOCTp08HIrn ,IJ;HHaMH'leCKOR 'i'80Pm1 rrpottecca CJI.P..fIHHH anep, 

10 

ABTopbI ÓJIaro,n;apHH A.A. OrJIOÓJIHHY 3a ~8HHH8 OÓC~8HHH Ha Bce~ 

3Tanax BbInOJIH8HHH paÓoTbI. 
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~onoc P.B.' ~BaHoBa c.n.' KopOBHH n.n. 
~3oeeKTopHaR nonRpH3a~HR RAep a cTonKHOBeHHax 
TRlt(enbiX HOHOB 

P4-86-625 

AHaflH3HpyeTCR BnHRHHe KynOHOBCKOrO OTTanKHBaHHR B nepH¢epH4eCKHX CTOnK
HOBeHHRX TRlt(enbiX HOHOB Ha pacnpeAeneHHe npoTOHOB H HeHTPOHOB B RApax. AflR 
peaK~HH 208pb + ZOSpb paCC4HTaHbl H3MeHeHHe H30BeKTOPHOH KOMnOHeHTbl nnOTHOCTH 
RAepHoro ee~ecTea, cpeAHee 4HCno HaoeeKTOPHbiX AHnonbHbiX ~OHOHOB, eoafiy*Aae
MWX 8 peaK~HH, npH pa3nH4HbiX 3Ha4eHHRX KHHeTH4eCKOH 3HeprHH HaneTa~ero HO
Ha, H nepeHOpMHpOBKa noTeHUHana 83aHMOAeHCTBHR RAep, Bb13BaHHaR H3MeHeHHeM 
nnoTHOCTH pacnpeAeneHHR HYKnOHOB. noKa3aHO, 4TO H3MeHeHHe H30BeKTOPHOH KOM
noHeHTbl nnOTHOCTH MOlt(eT AOCTHraTb 15% OT nnOTHOCTH RAepHOH MaTepHH. 

PafioTa BblnonHeHa e fla6opaTOPHH TeopeTH4ecKoH ¢H3HKH O~RH. 

IlpenpiDIT OfuemmeHHoro HHCTHl)'Ta JUtepHhiX uccne.uosamni.lly6Ha 1986 

nepeBOA O.C.BHHOrpaAOBOh 

Jolos R.V., lvanova S.P., Korovin P.P. P4-86-625 
lsovector Polarization of Nuclei in Heavy ion Coli is ions 

The influence of the Coulomb repulsion on the distribution of protons 
and neutrons in nuclei in peripherial heavy ion col I is ions are analysed. 
The variation of isovector component of the nuclear density, the average num
ber of giant dipole phonons excited during the coli is ion and the renormal i
zation of the nuclear-nuclear potential due to redistribution of nucleons 
are calculated for the 208 Pb + 208Pb reaction at different kinetic energies. 
It is shown that the variation of isovector component of the nuclear density 
can be as high as 0,15p. 

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