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I. BBFJJ:EBKE 

oKClIepZMeHTa.JIl>HIle BCCJIe.D;0Ba.HIDi/I ,2/ C JlerKllMl! II Cpe.IJ;HllMllI 1I0 MaC+

COBl:lM 'mCJIaM l1,lijJa.M:a lIpR 110.D;6ap:&epHllll: SBeprruu: CTOJIKHo:seHHJl: 110CTaBltiIllt 

l1epe.zt Teoplle1.l: PH,!( I1HTepeCHllll: H T"p~ sa.na'l:. Ha6.mo.D;aeMHe ce'l:eHHJl: 1101I

6ap:&epBoro CJm:J'IHE.R: Ha 110p.a;!(OR Ii 60JIee lIpeBOCXO.IJ;.ffT Ce'l:eHIDI, paCCT.D!T8.H1"' 

HIle Ha OCHOBe acp:jJeKTa TyHHeJ'llIpOBa.Hl!H, 'IaCTRIlf>! C MaCCO! jU:; A. A2/(A, +AD 
'l:epes O.D;HOMepHHi 110TeRUHa.JIl>~ 6ap:&ep. 

OTMe'IeHH TaRXe HeperYXffpROCTH B nOBe.D;eHKH ce'l:eHKI nO.D;6ap:&epHO~ 

1'0 CJm:J'IHE.R: B SaBllCHMOCTll 0'1' HSOTOI1HOro COCTaBa BSaHMo.D;elcTBymmzx 
H,!(ep/3/• 

MHTepec K 1I0.D;6ap:&epHHM lIponeCCaM BOSpOC B 1I0CJle,IJ;Hee BpeMa B CBHt 

Sll C aCT"p~HSll'l:eCKHhm acneRTaMn 3TO:it lIp06JleMB/4/ H C ~eEMH XOJIO.D;HO+
/5 Fe, tt p"ges

ro c.JIIDm:.Ill.l1 H,!(ep , • 

Sa 1I0CJIe.ztIme rol(bl 6wro lIpe,nJIO:s.eHO HeCKOJrbKO MO.D;eJIeit, lIpeTeH,ll.yD

II!liIX B TOa wm. Wi01.l: CTelIeIm Ha OrmCaHHe SKCnepllMeHTa.JI:&lmX .D;8.HHl:lX. He

CMOT"p.f£ Ha pa3Jm'me B MO.D;eJIblmX no.D;Xo.nax, Bce OIm CO.D;epmT O.D;Hy 061llYXl 

ll.D;eID - ae06Xo.D;HMOCT:& y-qRTUBaT:& BhJrTpeHHIDID CT"pYKTYPY H,!(ep lIpll IIp@xox

.D;eImH (TyHReJmPOBaImH) 'Iepes nOTem::J;liaJIh~ 6ap:&ep. 

KoPOTRO OCTaHOBm~C.f£ Ha pe3yJl:&TaT8X, nOJIy'!eHHHX B pa60Tax/7~I2/. 
B pa60Te/7/ BHCKaSaHO cOMHeHHe. B ClIpaB~BOCTll lIpOCTOit naparYleTPl!3a

ORR 110TeHUHaJI:&HOrO 6ap:&epa/8/, aa OCHOBe ROToporo aHaJlllSllpyDTC.f£ SRC

l1epIDvleHTaJI:&Hl:le .D;aHHIle 110 0JIIDml1lKl. ABTOPH pa60TH/7/ lIpe,IJ;JIarBlDT MOlteJIb, 

cnpaBe,ItJrnByD B 1IIRp0ROM .D;RaI1aSOHe sHeprlrli CTOJ!KHOBeHHJl:. 0'1'0 cyllleCTBeH+ 

HO, TaR KaR lIpR HHSIGlJ{ 3Hel?rz.ax CTOJlKHoj3e:F!KfI 110TeHlOdaJI:&H1:lil: 6aphep CTa"t 

HOBRTC.f£ .D;Byrop6wYI, T.e. HMeeT 'IeTHPe RAaCCll'l:eCKHX TO'l:KR 110BOpOTa (ec+ 

Jill I1pHBJIeKaT:& JmeID "KpllTI1<jeCRoro"pa..Itli:IYCa, He06XO~ .IJ;.l'1Jl: OI1li!cam 

ce'IeHlIit 0JIIDIHHJl: lIpll E"> VB ,CM. pllc.I6 pa60TH/7 ). B pa60're/9 

1I0.D;'IeplrnBaeTC.f£ He06xo.D;ID,iQCT:& y'!eTa CTaTM'IeCKli!X K.BS..I\PynOJl:&HO:it (C>{z >0) 

li! reKca.neKaIlOJl:&Ho:it (t>(1; < 0) .D;e:PoPll.a.:IJ;ldi .fUtep .IJ;.l'1Jl: Jlyqmero OIIll:Ca:F!KfI SRO

lIepHMeHTaJI:&HIDC .D;aHP.J:DC no CJlliJIHIDO C .D;e]OPMHpOBaHRWYIli! l1,lijJaMli!. Ha BalIt 

HOCT:& yqeTa HyJIeBlIX 110BepXHOCTP.J:DC ROJIOOaHlrlt .fUtep, lIplUl~ K ROJIe

·~BNCOl'H-ll~Te~or~ap!.epa-, ~BaHG- -3-~~ ro . 

~ 06~CHeHl!& HeperyXffpHOCTel B nOBe.zteHHl! ce'l:efiHI ~ B sa

Bli!CZMOCTll 0'1' l!X HSOTonHoro COCTaBa He06xo~ y'!eT KaHaJIa nepe.zta'!H :sa, 
3

JleHTHllll: HJKnOHOB/ /. 

B pa60Te/II/ 8KcnepHMeHTa.JI:&HIle .D;aHHHe aHaXa3BPyDTC.f£ aa OCHOBe 

~'IecKOA KapTmm lIpOHHKHOBeHl!& (TyHHeJIBPOBaHH.f£) 1UI;ep 'l:epe3 .n;BY-

Mepffirlt nOT eHJIi!8,JIl>HHll 6ap:&ep. • 

Ha BaXHyD pOJl:& napllllX ROPPeJI.fllld CBepXlIPOBO.ItfIlnero THlIa B nponec

cax CIlOHTaHHoro .D;eJIeHH.f£ II rJly6oKOno.n;6ap:&epHoro CJlll.f£HH.f£ H,!(ep YKa3aHO 

B pa6oTe/I2/. 

M3 npHBe.zteHIlllX BHme Mo.n;eJIeA MOEHO C.D;eJIaT:& BHBO.D;: onHcaHlle npo

necca 1l0.n;6apbepHoro ~ 'l'pe6yeT y'!eTa CBH311 OTHOCllTeADHOro .n;BKEe

HH.f£ C BHY'l'peHHHMll CTeneam.tll cB06o.1l;bl 1UI;ep, T. e. paCCMOTpeHl!.f£, KaK MRHH

My1¥I, .n;:syMepHoro nOTe~HOro 6apbepa. ~3 BHy'l'peHHHX CTeneHeA CB060

l(bl H,!(ep Ha1l60JIee BalItHlDllli!! .f£BJIJmTCH KOJlJleKTHBHHe. IlPH paCCMO'l'peHHl! pe

aKIJ;l!li1 C JIeI'RHMll: wm Cpe.ztHHMld l1,lijJaMR, IlO-BIoI,IlHMOMY. OJIe.ztyeT Ilpe3;Ae Bee

ro y1!llTHBaT:& KOJIe6aHlc1f[ if!oPMH CTa.JlKllBBi)lIJlIXCH 1UI;ep (RBa.D;pYllOJl:&Hhte I! '1' • .D;.) • 

Ilpl! paCCMOTpelUDl. peaKIJ;l!li1 C TJmeJIHMR HOHaMn 60Jlee BaXHbIMH CTaHO


BHTCH ,ltH.HaMR'IeCKIle nepeweHHHe, OIlHCllBaJ)lllHe "me1tiq" M~ .D;ByMR l1,lijJa


MH. B pea.mnua; C Marll'l:eCRHMId wm. OKOJlOMarll'IeCKllMli H,lijlaMR KOJlJleKTHBHHe 


COCTOJDllIJ'I, OTBe'IaKllI\J!e KOJle6aImJIM clJoPMH 1UI;ep, B036yll1,I1;aKlTC.f£ C 'l'py.n;OM, H 


60JIee CY1IIeCTBeHHl:DoUl CTaHOBHTCH KaHQ.lW nepazta'!H ayMOHOB. C nOCJle.ztHH


MR, nO-~mMOMy, CBHsaHH HeperyJtflpHOCTH B 110Be.n;eHHH ce'IeHHA ~ 


B 3aBllCmMOCTH OT HSOTOnRoro COCT8Ba. 

BKJIll'IeHlfe B paCCMOT"peHHe BHy'l'peHHifX BOs6Y1f.1leHlrlt H,!(ep 03HS.ueT, 

'ITO .IJ;.l'1Jl: onHCaHH.R: IIponecca nr6ap:&ePHoro CJlll&HH.f£ He06xo.n;HMo pemaTb 3a

.D;aw HS. CBHSb KaHS.Jl0/I3,I4 • IlPll aTOM KOJlll'IeCTBO KaHaJlOB, KOToplle He-

06xo,14lc!MO npHHlfMB,T:& BO BHHMaHH6, ,ItOCTaTOT{HO BeJIl!KO, I! IloaToMY T"pe6yeT 

60Jl:&moro 06'bewl BJrlmCJlem. MHaOSTH'IeCKOe Ilp1l6JlHXeHlle 1'aKJte Hey.n;OB

neTBOpllTeJI:&HO, HO]KaK IlORa3~:saeT cpaBHeHlfe pe3yJl:&TaTOB TO'l:HlIX MO.n;eJI:&

HHX paC'l:eTOB H. a,rt1!a6aTl!'qeCKOrO np1'!6JI:lmeHM. IlOCJle.ztHee MOlleT CJlyDTb 

OCHOBOr.t Wl.R: pa3pa60TKR MeTolta OHllcsmrn 1l0.D;6apbepHoro ~ 1UI;ep. 

B ,ItaHHOr.t pa60Te pSSBll:sae'l~CH MeTO.n; y-qeTa Hea.n;Ha6aTl!'qecKlDC IlOlIpS

BOR K nOTeHIJ;lllaJIy BSaHMO,Iter.tc'rmtH 1UI;ep II nOKaSllBaeTCH, 'l:TO Y'!eT KBS..ItPy

nOJl:&IlllX BOooyx.lleHd 1UI;ep. BllSBaHIlllX KyJIOHOBeKllM BSaHMo.n;eAcTBlleM. Be

.D;eT K Cj'lleHilll aqxpeKTII1BHoro no'i.'eHUllaJI:&HOrO 6apbepa. ,ll,pyriD4H CJlOBaMitl. 

KyJIOHOBCKa.f£ TO'l:Ka IlOBOpOTa (.IJ;.l'1Jl: clJHKCZPOBaHHOr.t SHeprllB CTOJIKHOBeHIDI 

E < Va ) CMemaeTCJl BJIeBO. Ey.n;eT nORa38.H0 TaKJte, '!TO y'!eT I(8JlBJlEI. 06

MeHa HYKJIOHaMn MelIUlY H,lijlaMll: npllBO.D;llT K 60JIee peSKOMY CI!BJG' rIOTelUijo{BJlI.

HOro 6apbepa CJleBa OT Bepm:aHht 6ap:&eps, 'ITO IlPllBO,ltH.T K yBeJIlf"leHHl) ce

3 , I 
"".;,t . .. ,"\ 
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~eHKR cnHHHHH no CpaBHeHED C pac~eTru~, EHrr~eHHHMR C HerrepeHOpMH

POBaHHHM nOTeHURanoM. 

II. II.EPl!}{OPUKPOBKA J:OlPO-rmEPHOro llOTEHIWAJIA H3-3A 0BM1m. HYKlIOHA.MK 
Ml'I,lU JUlPAlM 

TaR KaK B JlaHHOa pa60Te HaC HHTepecyeT nOJl6ap:&epHoe cnH~e, TO 

MH 6~eM paCCMaTpHBaT:& HSMeHeHRJI TOXhRO B peaJI&HOa ~aCTH ~o-.a:n;ep

Horo nOTeHt{HaAa, BhlSBaHHlle 06MeHOM Hytt110HaMR MeEJlY ~aMH. llepeHOp

MMpOBKa i~Oa ~aCTH 3~eKTHBHoro .a:n;epHoro nOTeHUHana HccneJlOBanac:& 

B pa6oTax/I5 ,I6/. 

CornaCHO pa60Te/I?{ ~ nOTeH~HoA 3HeprRH .a:n;epHoA CHCTeMll, 

06paSOBaBmettca UPH CTOJlKHOBeHHR HaJleTaID~erO HOHa P C .fl'JlPOM MEmeHn 

T , m.teeM: 

V= Jd 3 x J3fi r(x) FC:;,~)p(~» 0) 

rJle p ( x ) - IIJIOTHOCTD paCnp9JlMelmH h'"YMOHOB B 06pa30BaBDleica .a:n;ep

HOft CHCTeMe, a F ( :r ,~ ) -a4.xIleRTmlHOe BS8l:lMOJleftcTBRe Hytt110HOB B .a:n;ep

HOM Be~eCTBe. 

ilJlOTHOCTl> f ( T) cn9JlylOllWM 06paSOM BHPasaeTca ~epe3 CpeJlHee OT 

npOH3B9JleHRJI nOJleBhlX onepaTopOB HYKROHOB: 

f (~) == < Y +( x) t(x) > , (2) 

KOTopHe, B CBOIO o~epe.zu" Mono npH6JJ:HJr.eHHO ITP9JlCTaBHT:& B BH,Ite CyMMH 

onepaTopOB, OTB9'la:KII\HX Kalr,ItOMY 11l::l 06pasyIOlIIl1lX CHCTeMY .a:n;ep: 

y +(:c):::: Y/ (x) +- i,..+ (:~) (3) 

lloJlcTaBJ1Jffi (3) B (2), 1I000~aeM: 

p(x) ~ fo (X) + f' (x) ? (4) 

(4a)PD(X) =<f/(x)Yp(i) + <-o/T+(~)+T(X», 
(40)fj' 'ex) :. ( 'l'/l:c) 'fr;lX) >+ <i; (x) Yp (x» . 

4 

'iaCTD IIJIOTHOCTH f 
I 

(X ), OlllIChlBalOutaJt nepeXOJlll Hytt110HOB HS .fl'JlPa 

B JI'.1tPO, MB.JIa no cpaBHemm C Po • Il03TOMY B rrOTeHt{HaJI&Hott 3Hepnm 

MOlKHO orpalm'lllT:&CE: 'VIeHaMH He Bl:lIlle rrepooro nop.a:n;Ka no f I : 

'\J=vO+Sv, ( 5) 

VO Jfo(X'J F(xJ~) poUl) ti3:; i 3 ; (5a.) 

d1i "" .2 5fc (~) F (:i') ~) f '(;) d 3:r d 3 ~ , (56 ) 

(5B}Yo U~) "" P", ( X I R) + J>,.. ( i) 

9iWleKTHBHoe B3aRMOJleitcTBHe F(:i , g) HMeeT BH,ll/I8/: 

F(x,9") = (dfoo)-i(Fin. + F~ll'(1- foCi)),\ S(~-i)
\dEF ~o ~o ) 

== F3q>q> (x) o(-i: -~) 1 

rJle: 

I...... ,.,.) ( / -- -+) - -lI'F ( ,e. +. 'LT + . + CC'Tof5~,,)ex fln , ex t ~. rrtn,fK ~Lft)e)( 1 Z t Z.Ul.,€)( 

3Jlec:& Poo -nJlOTHOCT:& .a:n;epHott MaTepHH, EF -3HeprM 1>eplilli. 3Ha'1eHRJI 

6espasMepHhlX napaMeTpOB fin D , f.' e ' :t;~ "I(' Q.' npl'lB9JleHH8 ,~1t l.A, X .... t,~ trtf'/,lJ( 

B/I I. B pa6oTe/I71 IIOKaSaHO, 'ITO CJ~eCTBeHHott aBnHeTCa TOJlbKO He 

SaBHCJIutaJt OT CiUIHOBhlX ltI HsocnHHOBhlX nepeMeHHbIX 'laCTb 3t¢eRTHBHoro 

BSaHMOJleftcTBM. OT6paChlBaH B 1f () Cnarael>'Ihle, He SaBllC.!l1UJIe OT OTHOCH

TeJll>HOrO paCCTORHM MeE;lJ;y ~8.MH, rrOJl)T'!aeM nOTeHlll1M B3aJtMOJlenCTBRJI 

viJttCR) B BH,lle nOTeHt{HaAa JlBOnHOn CBepTKH: 

VLrtt (1\') =JPp(i\ R) Fi}'l""(x) ~\(';J d 3 x . 
AHMHTH'lecKoe BllpaJltelme.n;.rm 5>' ( H TeM Ca.;,iilM,.n;.rm olf) nOJIY'lHM, 

paanaran: onepaTopl;l f:( r) H all (i) no OJlHO'1aCTH'lHOMY 6a3Hcy, OTBetta

1001ler,ry KalK,IJ;OMY HS CTMKHBaIDll!KXCR .a:n;ep: 

, + 'Yp (x,t)=L: ~ (i) aj>tl ) +(x,- t)::: z:::: '+'1 * lx-) C(i,.+()t) (6) 
iT 'I'Jp 

I'Jle J p , t,.. - KBaHTOBlle 'llICnB. OJlHO~aCTH'lHbIX COCTO.FIF..Hft COOTBeTCTBeH-

HO B HMeTaIDrueM HOHe H B .fl'JlP9-MltmIelm, ~ f' ' 'YeT -oJlHo~aCTH'lHhle IPYHK

URH. B paSJlOXeHHH (6) rrpeHe6ueraeTca 3~eRTOM HeopToroHaJl:&HOCTl1l OJlHO

~aCTR'lHbIX ~J~KURA, oTBe~aro~~ pa3HHM .a:n;paM. JTOT 3~eKT ROJlH~eCTBeH
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'l:effirlt CJ.IHJnW:.R: no CpaBHeHmJ C paC'l:eTB.UIlll:, mm()..1J.HeHHHMH C HenepeHOpMll

POBaHHHM nOTeHURaROM. 

II. 	 IIEPJ!HOPMKPOBKA .a:;Q;PO-lij{EPHOro IIOTEBWWIA K8-3A OBMJ!HA HYKlIOI:l'.AMli 
MFIJtT HJ1PAMK 

TaR KaK B ~aHHol pa60Te HaC RHTepecyeT rro~6apbepHoe cnH~e, TO 

MIl 6y;lleM paCCMaTpRl3aTl> k!3MeHeHIDJ: TOJIl,KQ B pea;rr,Hol 'l:aCTH .R;!{Po-g;o;ep

Horo nOTeHIJ;I4aJIa, BI:l3BaHHlle 06MeHOM HyMOHaMR Mez.n;y .R;!{PaMR. IIepeHop

M~OBKa MHKMol ~aCTR s~eRTRBHoro g;o;epHoro nOTe~ Rccn~onanaCl> 
B pa6oTax/I5 ,I6/. 

/I7(CornaCHO pa6oTe ~ nOTe~Hol SHeprKij g;o;epHol CBCTeMl:l, 

06pa30BaBmeica ITpH CTanRHOBeHKH uaneTSDmero ROHa P C .R;!{POM MllIDeHa 

'T , RMeeM: 

V fd J3if(x)F( ~)f(9» 	 (I) 

r~e p(x ) - llJIOTHOCTl> pacnpe~eJleHl1R: HyMOHOB B o6pasol3aBmelc.f[ g;o;ep

Hoi CRCTeMe, a F ( :r •~ ) -s¢qleRTRBHoe BS!U:!MO~eRCTBHe HyMOHOB B g;o;ep

HOM BemeCTBe. 

ilJrOTHOCTl> ~ (r) cn~YJOUIHM 06pa30M Bl:lPaxaeTC.f[ 'l:epe3 cpe~Hee OT 

npOK3B~eHl1R: floxeBHX onepaTopOB HyMOHOB: 

"f ( x) ::: <'V x) ~(x) > , 	 (2) 

KOTOpl:le. B CBOD O'l:ep~l>. MOERO npR6xaaeHHo rrp~CTaBHTb B ~e CyMMI:l 

onepaTopOB. OTBa~~ ~OMy RS 06paSyDIDXX CRCTeMy g;o;ap: 

Y+(x)= y/(~) + tT+(~) 	 (3) 

IIO~CTa.BJI.Im (3) B (2). noxyqaeM: 

PCX') = fo(X') + f'( ), 	 (4) 

(4a)Po(x) =<~+(;)YP (i) >+ <irT+(X) 'fT(x» , 

s>'(x) =<Yp"'l~) YT(x» + <i;(x) Yp (x» . (4d) 

... 

qacTb lIJIOTHOCTH f'( X ),' OllHCI:lBSDmag nepexo~1:l HyMOHOB HS .fl.ltPa 

B .R;!{PO, MaJIa no cpaBHeHHD C Po • IIoaToMY B nOTeHI:tHB.JtI,HOI aHeprHH 

MOERO orpamI'l:HTbC.f[ 'l:JIeHaMll He Bb1llle nepBOro nopg;o;m no f I : 

11 =VO +~ ? 	 ( 5) 

(Sa)VO =Jfo(x) F(x?~) f'o( if) crx d3i ? 

311 = ,2 5Po Ci') F ( :i) ~) .P ' ( g) d 3 X d" ~ , (56 ) 

fo (x) =' fp ( x) R') + for (x) 	 ( 5B~ 

8qxpeRTHBHoe B3al:1MO~e:t:\CTBHe F ( :c •~) HMeeT 

F(r)~) =(d'.OQ)-1(Fin. fo(x) t- Fex(1 f'o(X»))F(x-;)
d €F foo 	 foe> 

== F~'P'P (x) b(x -~) 1 

r~e: 

' __ -"") ( ---)-...,./Fln,ex = ( + 'L'L + + '[ToO:,ex ftn, ex 2 ~fl,ex ~i.tt,ex Z t l.1 	 1. 

3~ecl> foe -llJIOTHOCTl> g;o;epHoA MaTepHH, EF -3HeprIDJ: wepI.ill. 3Ha'leHIDJ: 

6eSpaSMepHlD:: napaMeTpOB fin e t f.' e • ~;n et. a,' nplfBe~eHbIB 	 '-'"'lX l.Il))( -~., d(.ft.£.( 

B/I I. B pa6oTe/I7/ nORaSaHO. ~o CJ~eCTBeHHoA .f[BJIffeTC.f[ TOJIl,KO He 

aaBHC.f[ma.R OT crrHHOBHX J.! HsocrUIHOBIllC rrepeMeHHblX '1aCTl> s'j:¢eKTHBHoro 

B38.HMO~elcTBIDI. OT6paCblBa.fl B V 0 cnaraeIvUie. He 3aBHCfIIltHe OT OTHOCH

TeJr.&Horo paCCTO.fIHIDI Me;;my g;o;paMH. rro.n:yqaeM rrOTeHIJ;H8.Jl B3alIMo~etl:cTBIDJ: 

B B~e nOTeHUH8.Jla ~BoIHOA CBepTKH: 

Vi-nt (R) =f fp(:i\ F~ 'P if> (x) 5\ (;;;) d3 X . 

AH8.JlHTH'IeCKOe Bl:lPaJltemIe ~ 1" ( H TeM CaMbrlll, ~ 0if ) rranyql'l.ll'I, 

pa3JIaraR orrepaTopl:l r;( r) VI all (r) rro O~HO'l:aCTIf'lHoMy 6aSHCY, OTBe'la

IOUler.ry Ka'!Ul;OMy VIS CTaJIKVlBaJOl1lRXC.f[ g;o;ep: 

~p+ (x, t) =2: \jJJ"" (x) a/ (tl "4rT+(x,t) \f'ilt- (x)Ut:(t)} (6)Jp p P) l'l' or 

r~e J p t i..-r - ttBaHTOBHe 'l:Hcna O~Ho'C!aCTJ.!'l:HHX COCTOJIFJI'I COOTBeTCTBeH-

HO B HaJIeTaJOll4eM HOHe H B .fl.ltP8-MHllIeHH, ~ , 'fI[ -o~HO'l:aCTI!'l:Hl:le cPyHK

mH'I. B pa3JIOXeHHH (6) rrpeHe6peraeTC.f[ acjxpekTOM HErOp ToroH8.JIl>HOCTB ~HO
'l:aCTH'l:HHX WJ~RUR!. OTBe'C!aJOIDHM pas~I .fl.ltPaM. ~TOT s~eKT K~'l:eCTBeH
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HO MaJI 14 He CKaShiBaeTCR !fa Ka'IeCTBeHHOM paCCMOTpemm: np06J1eMH. 

ilO,:!(CTaBJI.H.H: (6) B (56) t IIOJIyqaeM CJIe,ItYlOmee BupaxeHl4e ,nJIJi f" : 

II (-+ + '"' (....) ... + )x)'I'iJi) (ajp(t)IXl"(iJ)+ 'l'iT\X 'ljp(:x)<alT(t)~p(t» •f(x,t) ='2::: 
iT,)p 

BpeMeHHM 3BOJI1OUID! MaTpR"l:Hl:l.X 3JIell:eHTOB <ClJ;(t)lAh(tJ) H <Cl~Jt)aJp(tJ> 
orrpe,IteJIR:eTM ypaBHeHl4eM ,ItBlllKeHHR ,nJIJi O,ItHO'laCTHtIHOn MaTPHUhl nJIOTHOCTH 

C raMHJIbTOHHaHOM: 

H=HotOV) • + + 
He:' EjpaJp~p+2:: EiTQiTQi.'J' }

LT 
6 V:. 2 Jq 3 i foCi) F'I'I''f' (x) 9'(x) ) 

0'(-) """ 'It... (.... + p) x = ~ "J (x) o/i.T r) ajp air + n.. C. 
LT,Jp P 

113 ypaBHeHH!'I .ItJIR O,ItHO"l:aCTK'IHl;DC onepaTopoB CJIe,ItyeT: 

P'(x)t-)::: 2L ~.tp _ 11l-r ( 1Jj;(:t)\f'L,JxJ(1-txp(i(Ejp-ELT)t))X 
Jp 

x ) d 
3 
; Yo (~) F3'1''P(~) If'L; ( \f. (iJ+ c..c)Jp , 

(7) 

r,Ite tljp. niT -'lliCM sa.110JIHeHHR O,ItHO'1aCTH'IHl:l.X COCTORHHn B B036ylt

,IteHHHX .ff,Iij)ax. ilo;n:CTaBJUlll (7) B (56). HaxO,ItIDl1 

a1f:;;: 4 jcl 3 x il~ 1'0 (x) F3'P'I' (x) f o (;) F3'1',,(g-) x 
(8)

xL rtjp-nlT (1- cost Ejp-El'T. tIl II',K-(i)f. WIf,"'Ui) II( (x)
E· - E· .i. 1) Jp Jp t'l' LT •

JP L'l' n. 

ilPH i: = g t 6.JIarO,ItapR TOMy t "ITO OCROBRO! Blt1la..It B CJ/MMY no J p , 

,ItaJOT COCTORHH!'I, 6JIHSIWe K nOBepXHOCTH <l)epMH. MOltHO 3aMeHHT:b B 

(8) IlIjpl:tlJ.2;::;;Pp(i)/A p ) IlJItTtX)12::::: 91'(x)/A,. 1 Ap t AT 
MaCCOBlle "l:HC.JIa B38.HMo.n;e!CTBYIlJllllX .ff.Itep. ilPR SHa"lelOOlX I X  gI 
npeslIJlIBlJlIKX MeJl.HYKJIOHHoe paccTorume 'I 0 • C:fMM8. B (8) 6HCTPO y6sBa

eT HS-38. HeKorepeHTHocTH C.JIaraeMl:lX. YtUlTHB8.Ji aTO y6sBaHl4e C nOMOllU>1O 

gJaRTopa exp (- (i - g)2/1; ). a TaIOlte CID4MeTPR'lHOCT:b CyMMU OTHOCR-

TeJJl.HO nepecTaHOBlUt -::c::: '.1) ITOJIY"IaeM BllPaEeHl4e ,nJIJi ~ V ; 

sv =it Jd 
3x ,Fg- foUt:) F3f<f' ex) foG) F'7'I''P(;) x 

6 

,( 

x ~ f (:t:+ ;).p (i.,. ;) expC (=:.i:- f)~) L njp - I1h (1- cos(f (Ejp- Ei'7~ 
A APR, T.2 \: 7." /. . E· - E'

P T LTI}p J.p LT • 

( 9) 

Ha PHCyHKax (1-3) npRBe,IteHH nepeHopr.mpOBaHHhle nOTeHJJ,lffi.JlH (WTPH

XOBal:jHHe JIHHHH) CJIeBa OT BepnmH 6ap:bepOB ,nJIJi Tpex pea~: 

i60 + z08PB ""2F' lt0A'l. + 2 D8 PB _ 2~' 16 0+ 154 Sm -2F, 
, 1 

~ 
Ii 

::r>-cr: 
:> 
10 

o 

-10 

-20 

-30 

-1.0 

P II C. I. 

160 l' 208pb 

Va" 75M38 
flw:: l,36M38 

r 0 =1,17 <PM 

,, 
""

"
"

" ...... ...... - ..... ..., 

/ . 
8 12 16 20 21. R,<I>M 

CIIJIOIDHaH ~R - HerrepeHOpMHpOBaHHHit nOTe~ B3aHMO~e!
CTmut ,nJIJi peaKJ.J;m1l 16 0 + 208pI!. • illTPHXOBaRHM .1.llIHItt.fI - ne

peHOpMHpOBaHHHit nOTeHUHaJI BSam~O,Ite!CTBH!'I: OJIeBa OT BepmnHH 

6ap:bepa - :lIS -38. Y"IeTa HaHaJIa nepe.rta"l:H Hy:l(JIOHOB, cnpaBa -

H3-sa Y"IeTa CRRS}! KOAXeKTHBHHX BOs6~eHHl B R,ItPax C OT

HOCHTeJJl.HW4 ,ItBlIDleHlleM. *LV -SHepI'KR: 6eTa-ROJIooam. 

BlI',ItHO, "ITO KaHa.JI nepe,ItatUI Hy:l(JIOHOB IIpHBO.ItHT K yrJIy6JIemm nOTe~OB 

H ax 60JIee peSltoMY CIIa.ItY B 06.n:ac'l'H BepnmH 6ap:bepOB. aTO IIpHBO.ItHT K 
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P lrt c. 2. To lite, "TO Ha pRC. I, ,llJlfl pearonm + 

COrAaCHO pesyJIbTaTaM pa60T~/I9( ~ TOJImRHN nOTeHUHaxbHoro 6aph2 
YBeJIH'tfemm 'IaCTOT fh,vR l(t~JU) d V('t/ (=oVdz z 1~:R8 ' 'ITO RBIDIeTCR epa, T.e. paCCTOH.IDilt MeltJly BHYTpeHHel 11 BHeWHe~ TO'1:r<aMl! rrOBopOTa B6JlH

He06xo,ttHMI:nl1 YCJIOBJ1eM ,llJlfl oru1CaHlrtR 3KCnepHMeHTaJIbHhIX ,AaHHhIX no 1l0,ll- 3J1 ero BepmJ1HfJ. H 3HeprKl1 CTOJIKHOBeHlrtR E I < EB ,l1MeeM: 
6apbepHOMy C~ B MO,lleJIH TyHHeJIHpOBaHlrtR CJIOEHol 'l.aCTHDN 'l.epe3 1l0

TeHUHBJIh~ 6apbep. 

'l(E') 'lz(e) 71 --	 E dE (IO)-	 ) 
m. 	 IlFPmOPMKPOBKA nOTEHI.llWIbHoro liAPhEPA H3-3A. KO.IlJIEK'l'HBHiiX 
~ B .IUlPAI, W3BAHHiiX KYJlOHOBCIOOl BSAHMO.nB!CTmml 

Y'l.eT nepeHOPMHPOBRH nOTeHUHaJIbHOrO 6apbepa cnpaBa OT ero BepWR r,lle: So(E) '" 0,5 e.:r{[d(6(E)r:/'1iR~(.)/oiEri-i}) 5(E) ltSBJIeHa-
HN BaSeH He TOJIDKO ,llJlfl JIyqwero onKcaHlrtR 3KcnepHMeHTaJIbHNX ,llaHHNX no eTM KS 3KCnepHMeHTa, 3HepI'IDl EB paBHa B~COTe nOTeHUHBJIhHOro 6aphe
1I0,ll6aphepHOMy CJUm:Hm!l CJIOltHIlX .fl')lep. OH BBJlteH Ta10lte ,llJlfl nOHmAaHlrtR pe

pa, f"1 -npHBe,lleHHaR M8.CCa, R(E) i R8 + (1 '7.) k'c(E) J 0 $: 'Z. '" i. 
SYJIbTaTOB pemeHlrtR 06paTHol sSJ(a'l.H/I9/, T. e. onpe,lleJIeHlrtR q,oPMH nOTeH , ) 
 BeJIK'lJ.{Ha R8 COOTBeTcTByeT nOJIOllemm MaKCHM~'Ma 6aph epa f 
~Horo 6aphepa no 3RCllepKMeHTaJIbHO llOJIY'l.eHHHM ce'l.eHBHM nO,ll6aphep Rc (£):. '2 (E)=?{ ~% et;E . BepxHHl npe.n;eJI IIlHTerpKPOBaHlrtR B (IO) 

III
1"). 

:£ 

~ 

a: 
I 

"> 
20 

a 
-20 

-40 

-60 

-80 

t11 	 160 154Sm40Ar + 208pb 	 0::: 
VB = 58,5M38

VB '"' 162tv13B fo~ \ ro = 1,23q>M
'hw -:: 1,15M38 iJ 
ro .. 1,18$M a 

-20 

-40 

8 12 16 20 24 R,$M 

16 15t, ,
P 11 C. 3. To Me, "TO Ha pJ1c. I,,llJlfl pea~ 0 + 5 m ...... 2 F .

8 12 16 20 24 R> Q)M 

20e pB-"" 2 F 

Hora CJIJ.tmnI.H B SamICliD40CTll OT aHepnm CTOJIKHOBeHlrtR. 	 2
HaXOltHTCR 1Il3 yCJIOBIDI So(E=Eg):O, T.e. d(E6'(E)/'TtR (E»)/dE:. fit?. 
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HTaK, B (IO) Bee BeJmtmHH O!Ipe.I4eJIeHH H MODO paCCtmTaTh 'l dE ') 

Ii TeM CaMHM BOCCTaHOBHTh ~PMl nOTeHUHanhHoro Oaphepa, HeoOxo~oro 

,!IiII.II omrcaHWl aKCnepHMeHTaJIhHhlX ,Il;aHmtX. PaCC'mTaHHHe Taro!M 06pasoM IlO

TeHl(K8JIH ,!IiII.II peaKUJd 6'i Ni +- 6lfNi. .... 2 F 119\ 40ea + ~o(Q ....2,F/31 HMeilT 

HeIlHSKtteCKoe nOBe.I4eHHe ("BOrHyTOCTh" B!IpaBO B 06.nacTH BeplllKHH Oaphe

pa, H, KaK CJIe.n;CTmIe aToro, ,Il;BY3Ha'tJHOCTh IlOTeHUHai1oB). H:.im:e MH !IpoaHa

nll3HpYeM aTOT BOnpoc OOHee ,Il;eTaJIhH02 B~tmB B paCCMOTpeHHe B030YE.lte

HIDl KOJIJIeKTHBHllX COCTOmnrl!. B MPaxl 01. 

raMHJThTOHKaH ,Il;BYX CTaJIKHBalO1!.tHXC,li Jl,Il;ep C Y'tJeTOM KOJIJIeKTUBHlLX 


KBa.lijJyrIOJII,mtX BOsO~e~ l3 O,ll;HOM HS HH.X HMeeT rom: 


1\ l!' • 

H=- [ (lZ P J I<)+~ 'L(- YZf1(&' 'f)C<2J'< + HBij(C<zdII)
1. f oR" - R2 + .fi'R 3 I" 

3,1l;ech R -paCCTOJlHHe MelI',ll;y l.I,eHTpaMR MaCC CTaJIKHBalO1!.tHXCJl Jl,Il;ep, 1.." 
onepaTOp yrJIOBOrO MOMeHTa OTHOCHTeJIhHOrO ,Il;BHXeHRJl, e ,if - yrJT..ll, 

xapaKTepHSYJOlltHe TpaeKTopmo HaJIeTaJOll\ero HOHa, f4 -!IpHBe,neHHaJl MaCca, 

a= (3/Fls) '21"i?2eZR;) ~11 if!. j R1 , ~2 - 3apJl,ll;H H PBJnlyCbl Ralr,II;oro 

HS Jl,Il;ep, V ( R) -CyMMa KYJIOHOBCKOro H OIlTHtteCKoro Jl,Il;epHOrO IlOTeH-

D;HaJIOB B:aaHMO,ll;e~CTBlIJl CJIOlltHlLX Jl,Il;ep • .IUrHaMR'tJecKHe nepeMeHHHe o(Z/"f 

onHCHBalOT KBS,IUlynOJIhHHe KOJIe6aHRJl B .fI,Iij)e-Mllll1eHH • .lJ,Im BHYTpeHHero ra

. M:IL1I.bTOHHaHa !IpHMeM npH6JmJ£eHHe aqilJeKTHBHoro rapMOHHttecKOro OCIJ;WI'.JI.li

Topa: 

*z1\ I'" '0.2. i f-tH = - - Z(-L) + C2 L (- i) tXZf' f:i.2 -/"I
8~ 262 ", 'O0<2/" '01)(.2-,.. .2 ,... 

r,ll;e 62. -M8.CCOBmt KOa~eHT, C.... -aqilJeKTHBHaJl lIteOTKOOTh. 

YpaBHeHHR ,Il;BHXeHRJl,!IiII.II <::X.z,. K 'd/'dO(Zf1 ruae!OT BH,'Il;: 

• 2 ~ d
[H, 0(21"J -::. - (-i)--=-- (12)

B... d 0(2-,.. 

[ 11 ] ___t_ V (e\l'l-c (-1)"'0< 
I dli.",. - Ii R3 ':z,. ,j ~ Z-ft . (13) 

06'Le.n;HHJm (I2) H (13), nM~eM: 

ft2 a-::: ~ ~C2 0( + (14)[H1[HJ 6 ~f' fi' B2 R3 Y:<f' (RJ.
2 

10 

Hame~ U;eJIhlO .fI:B.II.!ieTCJl ..IOHY'tJeHIle aqilJeKTHBHoro r8.Mll:Jl:'J>TOHHaHa, B KOTOPOM 

CBJl3h OTHOCHTeJIhHOrO ,Il;BHXeHRJl C BHJ~peHH~lli KOAe6aHKaMH Jl.ItPa J~THBa

eTCJl nepeHOpMHPOBKO~ nOTe¥AaJIa (B 06ll\eM CJI;,"'tJae rrepeHOpMllpyeTCJl a 

npHBe.n;eHHM MaCca fA 121 ), T.e. raN.H.IIhTOHKaH CAe,nYlOllIero Bu,na: 

" .2. ' - _L - _..l::.-2) + II (R)H,,'l''l' - 1<.f ("dR Z R~ 3'l'9' 

~ aToro HaazteM tPYHl<IlHIO. ~Ar« R!, Y,Il;OMeTBOpRIDIl\J'ID ypaBHeHUIO ,nBllXe

HH!'I (14), HO C 3at14eHoit H Ha H~'I' : 

!i. .2. 

[H~'l''I' J H~'I''I') tX2/"1 .1~ ~~"'(~) ;- {i 3 ~f" (R) (IG)z 52 R .6 2 

3aTeM, nO,ll;CTaBHB C<~/1( R) B (II) j.! cpaBHHB peSYJIhTaT 11O,ncTaHOB

KH C (I5), nM~l BHP8lKeHHe,ll;Jlff 11-3'1''1' ( R ). lIOCKOJlhK~' B aToil pa60Te 

MhI He paCCMaTpRBaeM nonpaBOK K npHBe,neHHoti Macce, TO B BI;lpaJS:eHlll1 ,Il;Jlff 

,nBOitHOro KOMMyTaTopa [H~"'fl [H~,,'I' ) OI:tl"(t)]] onycTillvi CJIaraeMhle, 00

,Il;epJKalllHe ,Il;HMiepeHUHanhHHe onepaTopbl. ~'1lKD;HlO OI,~,.( I? ) MOiKHO npe,nCTa

BRTh CJIe,nyromHM 06paSOM: 

o{2,..lR)::; r::J.. (12) Y2,.,U), (17) 

r,ne IX ( R.) - HeHSBeCTHaJl ¢YHKIJ;H.li, ypaBHeHHe ,Il;Jlff KOTOPOj;\ nOJIY'tJaeM, 

rro,nCTaM.li.li (15) H (17) B (16): 

o~ d V"'I''I' dO«R) + (3k \~ 
:= ~ D( ( 1") +IF B R3 (18)dR dR f"'R~) Bz z 

B HHTepecyromei Hac 06JIaCTH SHa'tJe~ R ,60JIhmRX c~~ Pa,il;HyCOB no

JIYrIJIOTHOCTeil Jl,Il;ep, H ,!IiII.II He CJImDKOM AerKRX Jl,Il;ep BeJIHtmHa (3 ~ / fley
3aMeTHO MeHbme C2/Bz • II03TOMY B ,Il;aJIl>He~eM MH 6y,1leM paCCMaTPHBaTh 

ypaBHeHHe: 

~ dV')<f'<J' do«~=- ~ ci-(R) +~ (19)
ft d R qR B:<, fi' B2. R 

IIO~CTaM.li.li (17) B (II) H CpaBHHBaH pe:aYJIhTaT nO,ll;CTaHOBKl<I C , no-

JIy'tJaeIvl,!IiII.II V')on 

V!),., (R) = V(R) + 5" lr 0( (R) + :- L2 <:X ~(R) (20 ) 
J2 R3 ... 

II 

http:JIy'tJaeIvl,!IiII.II
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--

\ \ 
\ 

B :Ba"leCTBe lIepBOrO npHOJI:lDlte:a:w:r: lVUI V",.,{ R ) IIO.n;CTaB1'!M B (I9) 

KYJIOHOBCI<.H~ IIOTeHI.UmJI. TorM. lVUI 0( (R ) nOJIyqaeTCJt OJIEU(ymunill pe3yJD>

TaT: 

ClI.(R)=- f.Xp(- fC2R~ )EL( f4 C
.zR 

3 
) 

3/i'B2 2 1 1:f<. 3B2e~eLr2 3B e2z'12'.t, (21) " 
z 

r,lte EL (x) - HHTerpam.HaII rrOKa3aTeJD>Hai1 IllYHronur. JIerRO npOBepHTh, 

ttTO npH R'" 00 pemeHHe (21) l1epexo~T, :BaK STO H ,ltOJIllHO OUTh, B pe

aYJD>TaT a.n;zaOaTH"leCKOrO IIpaOJIIDlte:a:w:r: 221. 
JIerKo Bl'1.lteTl>, ttTO KYJIOHOBCKaJt TO"lKa 110BOpOTa (npH q,HKCapOBaHHO$t 

SHeprnH CTOJIKHOBeHllll E ) nepeHopMlIpyeTcJt H3-3a CM3H O'l'HOCH

TeJD>HOro ,D;BHlIte:a:w:r: C BHyTpeHHm.m: KOJIJIeKTHBHJ:lJ11H B036YJK,U;eHKfIMH B R,llJlax: 

(t ) ( R E)- R (E)- 5 .2. ' 1.i exp - f'!Ca R E' flC~R30 
c ( C'" .z 2 L3 e Z-t t,t B:.\ E R 3 :3 B.te 2'1?,t "82e~ tL i' . (22) 

Ha pHC. (4,5) I~HBEU(eHH peaYJD>TaTH paC"leTa nepeHOpMKpOBaHHHX IIOTeH

IJl!aiIOB BaaRMo.n;e~CTBHJt lVUI pea~ 132)(e+ 13:'!.xe -""2F, 4°Ca+ 48ca-+~F. 
B paC"leTax HCn~30BaJIHCl> I'i'l.D;PO,ltHHaMKqeCI<.He 3Ha"leHHJt MaCCOBHX R03~R

QI1eHTOB B.2 • 

RaK BK,ItHO H3 paCYHItOB (4,5), yqeT KBa.IiPya~HHX KOJIe6aHd R,llJla

MHmeHH s~eKTHBHo BEU(eT 


TeJD>HO, K pOCTy ce"le:a:w:r: 


300 


250 


260 


240 

~ 

~220 
:::E 
~ 

.>200 I MaB, mTpKXJIyHKTapHaJt \ "."\ \ . 
lVUI (2i) 1,15 MsIl.

180 
E{2;)=1(t-bB) " "

. ,
160 

132 Xe .132 Xe -- 2F --_'-" 
140 

Oll ' , , . I • I • I • I • 

12 14 16 18 20 22 24R(¢n..) 
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K cyzeHHID rrOTeHURaJIbHOro 6aphepa, H,0JI9,ltOBa

rro.n;6aphepHoro OJIHJtHW'I:. 

P H C. 4. ilOTeHURaJI!>HHn 

Oaph ep (MeTo

.D;l:!"lecKd paCtteT) lVUI peaK
IJl!H 132Xe + 13

2 Xe -""..2 F . 

lliTPKXOBaHHaII AHHHJt - l1epe

HOPMHpOBaHHHn KYJIOHOBCKIDt 

110TeHURaJI lVUI 3HepI'IDI KBalt

pyrrOJD>HHX KOJIe6aHlllt E (~;) 

III 
40Co ~48Co -- 2FI 

.... 
:::E
>' 
52 

50 
,I 
I 

I 

48~1 ~ 
10 11 12R«\)M)0 

3A.KlJlJqFEiE 

IlpOBe.n;eHHIrlt BHlIIe aHaAH3 nOKa3I:lBaeT, 

H~OHOB R KBa.D;Pyrr~HHX KOJIe6aHKa B Jt.D;Pax npHBOltHT K POCTY ce"leHEi 

rro.n;OaphepHoro ~. TaKHM 06paSOM, Ham no,ltXO,D; n03BOJIJteT CBeCTH 

OJIOXHYD 3a.lta~ CBJt3H KaHaiIOB It paCCMOTpe~ rrpOXQl.IieHHJt CRCTeMH tte

pe3 O,ltHOMepHHi nOTeHUHaHhH:b1ii 6aphep. CymecTBeHHO nO,D;"lepKHYTh TaKEe, 

ttTO B03Hl1~_ Oaphep meeT .D;l:!HaMH"lecKyD npl!Po.n;y, OH MeMeTCJt B XO

.n;e aponecca B3aRMHOro npOHHKHOBeHHJt Jt.D;ep, T.e. B nponecce ~ 

Jt.D;ep. B pa.MRaX pa3HHToro no.n;xO,D;a pemaeTCJt TaKEe np06JIeMa "HaPRSH

"leCKoro" nOBEU(eHHJt nOTeHURaJIa npR pememm 06paTHoit 3a.Jta"lld. IlepeHopMl:l 

POBKOft ItyJIOHOBCKoit TO"lrof nOBOpOTa (pllC. 5) JIerKO JIOJIyqaeTcJt nplleMJIe

MaS! ilJoPMa nOTeHUBaJlhHoro 6aphepa - BorHyToCTh capaBa R 6ucTpHi C~ 

OJIeBa OT Bepmmm Oaphepa. 
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't!TO 

P H C. 5. iloTeHURam.

H:b1ii 6apl> ep 

(ClIJIOIllH2.l1 AHHHJt), Hoo6

xo.D;l:!Ml:rll lVUI OrrHCaHHJt 

SKCnepHMeHTaJIbHHX ,ltaH

HHX no ce"leHHJtM no,lt6apl>

epHoro OJIHJtHHJt lVUI pe

aRUl!1:I '-I°Ca i  '18 Ca .... .2 F 
J 

IIOJIyqeH C noMOmp~ peme-

HHJt 06paTHo~ 3a.JtattH/19/. 
lliTpKXOBaHHaJt ~ 

nOTeHURa..Ju.HNA 6aphep, 

IIOJIJ~eHHHl ~S paC"leTOB 

no MeTO.n;y, ~p~oxeHHo

.~ B ,ltaHROn pa60Te. 

ytteT :BaHaJIa nepe.n;attH 
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~onoc P.B., HaCHpOB A.K., nepMHKOB B.n. P4-87-143 
YCHneHHe nO,!l;6apbepHoro cnHHHHH cnOlKHblX H,uep 
H3-3a ,!l;HHaMHqeCKHX H3MeHeHHH nOTeHqRana 
B3aHMO,!l;eHCTBHH BO BXO,uHOM KaHane peaKUHH 

YCHneHHe KaHana no,u6apbepHoro cnHHHHH cnolKHhlX HAep pac
CMaTpHBaeTCH KaK Cne,!l;CTBHe ,uHHaMHqeCKHX H3MeHeHHH H,upO
H,uepHoro nOTeHuv.ana B3aHMO,!l;eHCTBHH BO BXO,uHOM KaHane pea~
UHH. TIoKa3aHo, qTO yqeT nepe,uaqH HYKnOHOB MelK,llY H,upaMH 
npHBo,uHT K yrny6neHHIO H oonee pe3KoMY cna,uy no,:eHUHanbHoro 
6apbepa cneBa OT ero BepnrnHbI. YqeT KonneKTHBHblX B036YlK,lle
HHH B HApax, BbI3BaHHbIX KynoHoBcKHM B03oYlK,lleHHeM, npHBo,uHT 
K CYlKeHalO nOTeHI.\HanbHoro oapl>epa cnpaBa OT ero BepmHHbl. 

PaooTa BbmonHeHa B naoopaTopHH TeopeTHqecKOIl 4,lH3HKH 
OHJfH. 

npenpHHT 061te)J.HHeKHOrO HHCTHTyra R)J.epHblX'Hccne)J.oBaHHiI:. ):.ly6Ha 1987 

TIepeBO,u T.Kl.,[IYMopal'1c 

Jolos R.V., Nasirov A.K., Permyakov V.P. P4-87-143 
Strengthening of Subbarrier Compound-Nucleus 
Fusion by Dynamic Changes of the Interaction 
Potential in the Reaction Input Channel 

Strengthening of the channel of subbarrier compound
nucleus fusion is interpreted as a consequence of dynawic 
changes of the nucleus-nuclear interaction potential in a 
reaction input channel. It is shown that if the exchange 
of nucleons between nuclei is taken into account, the po
tential barrier to the left from its top gets more deep 
and falls more rapidly; taking account of collective exci
tations in nuclei induced by the Coulomb excitation makes 
the potential barrier more narrow to the right from its 
top. 

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