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I . 
Bb!cOK03HepreTH<recKoe pacce.IIHH_~ BeKTOpHbiX <raCTHU · BHeWHHM 

aneKTpOMSI'HHTHbiM 'none~ 

nony<reHO -~l!KOH8nbHOe 'npencTaaneHH'e tmsr' aMnnHryllhl BbiCOKOaHepre­
TH'IeCKOI'O< paCCe.IJHHSl '18CTHU CO CllHHOM. }. H npOH3BonbHbiM 8Hm.iain;Hb!M 
MarHHTHbiM MOMeHTOM ao BHeiUHeM aneKTpoMarHHTHOM none. Halineabl 
nonpaBKH K aliKOHanbHOMY npencTaaneaHIO BaAa6epra,· o6ycnoaneHHbie aa­
nH<rHeM y pacceHBSibiUel!C.IJ. '18CTHUbl C9CTO.IJHHll c ayneaoA CllHpanbROCTh!O, 
HccnenyeTC.II pacce.IJHHe <raCTHUbl anSI CllnbHbiX BHeiUHBX noneA, ·-·-,-

C~eHMe .~~HeHHOrO MHCTMTyra tnepHYX HCC~eaoBSHRI 
. , , ~a, . ___ · . , 

V •. N. ; T'emnikov P;. P. 
" . . . " - .. ..., 

High-Energy Scatteringof Vector Part.tcles· 
J:?y~ExternalElectromagnet.tc.Field 

An. eikonal'repr'esentation i:s obtai'ned for the scat- . 
:tering amplitude of high energy particles with spin 1 and 
an arbitrary anomalous magnetic moment.inth'e external 
electromagnetic field. The corrections· are found for the· 
Weinberg eikonal representation, which. are due .to the_· 
presence in the·scattered particleof the states with 
the zero helicity. The·particle scattering iS studied for 
the ·case of strong external fields. · ··. · 

of the Joint laatitute · 'ror Nuclear 
.Dabaa, 1973 
/' 

Q 1973 06udui<eNNWil uNc•u•JIIl JllJepHwr uccAelJosaNuil J!y6Ha 
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I.·- Ycnemiloe OIDicaHlle aitcnepnreHT8Jll>HWC .u.aHHHX Ha ocHoBe 

if>eHoMexo.norii:q~c~ '~boH~Lm .ID:ite.n~l ~Tln.,y;mJ,c,Ea.no~ 6~r,mo~.'· . 
1DICJIO pa6oT no o6ocHOB8UJ) ~· :acCJie.no:&I.Him eiKO.HaJILHoro npH6..iiueHHJi 

/If 1Wt B.~ noTe~ULHOI'O JB~cemm;/2• 3 ; 4/,Tax JI.B ~­
TOBOI TeopD no.ns/5 • 61. B' 'tlaCTHocT:a, B miTepaTYJle mHPoKO 96cya.:.. 

,zr,aeTCH· BOnpoc ·06 aiKOHaJILHHX njle.ncTaMeHJIJIX. Mii 'm.CTKn. c B~· 

. ~HHJIMII ·cTetteii:JD.m c:Bo6o.1U:ll2•3•6 • 7 ,B/ Ha npocToM nPi(Mepe paccem~~ 
sapuemiHX 'lac~ co . cmmoM' BHelimiiM noJieM;· Hax6iinee odlltlll pesyAL­

T&T B aToM HanpaBJieHD· 6wr no.nyqeH Baibl6epro,/6/~ i<oTOpdt pac.:. ' 
CMOTpeJI pi.cceJmlle . sapltiteHHHX . 'lacnm ! ct· IIp<lHSBOJlLHW . CIIHHOM . a 

'Ha BHemHeM'&JieKTpoMarHIITHOM noJie H nOitaSBJI~' 'ITO COxpBxeHHe cna:l 

peiJJ>HOCTJI Ei $- WaJie· BOSMOmiO JIKilli .ItJIJ!' 'llacTHii' c I'HpOLBMTmlM 
OTHOmeHJieM 9 '= .2 • (Ha:iiowmM; 'ITO ri!poMai'HIITHOe' OTHOinem.fe B: 

Teopo c MHHJIMSJiLEHM. BJieKTpoHl~THHM. BsaJIM(),nelcTli:aeM p!BHO l.f J ) • 
B &TOM CJIY1me ~. 8Mil1IJITY.lU:l pacceJmJIJl KMeeT MecTo·npocTaa··aKcno­

He~HaH ~pMa, . COB~M· C . aMILIIIlTY,JJ;OI p!CCeJOOIR CKaJI.R:plwx 
' -· - . ' . . . 

'lf:&C~~ ~ , C , TQ"'HOCTLil .ItO :KpOHeitepoBCKIIX CJIMB~OB, OTpe:Unqmc COXpa-

HeDe CIIllp8JILHOCTJI, · . .; . · ·. ;,. 

BoJiee no~6xoe :acCJie,noBaHJie pacceHHJ~H 'tlaCTBn co cnJIHoM I 

Jl 8HOMBJILJIHMJI Mai'HJITHHMJI MOM~HTaMH ~· = O,I 6WIO npoBe,JJ;eHO B 

pa6oTax 1J:exra :a B/7 I ~ Ta.;.1J:BHra1B/, xa ocHo~ ~oToJm ~~;HT­
CJi <flexoMeHo.noi'JI1UtclWI MO,neJIL ~-aHaJixaa BHCOKoaB:epreTJI'Iec'KliX 

pei.Klld no ~TOpo~euD ·BeKTOpma; MeSOHOJ!'~/. . . 

OTMeTD, 'ITO :acc.ixe.noB&HJie BOJIHOBOA' <flY111tUIUl "'BcT:an co. cnHHoM I 

BO BHeDJHee nOJie JIJIJI "~o.n~mm•TOA" S - MaTPJIIlH < cM• ~ HanpliMep 

/!0/), ~ OCHO~ ,n1MRTL, 'ITO BS8JIMO~eiCTBHR BeKTOpMOft 'laCTJI­

IUi C BHBIIIHDI IIOJieM o6Jia.naiJT pg,D;OM "naTOJIOI'JAeC.KIIX" CBOICTB (Ha-: 

pymeue ~ocT:a :a y.RJITapHocT:a). TeM xe MeHee,pesyJILT&TH pa-

6o~6-8/'~oita&~, 'ITO &Ta "naTOJIOI'JIJI" OTCYTCT:syeT npii paCCMOT­

peHD 8MIJJIJITY.1U:l paccemiJIJI, T.e. nOJIHoft s_- MlTp:anH. PacceJDIJie 
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BeKTOpHJDC . 'i&CT~ BHelliHD4 IIOJieM JIB1IJI8TCH Xopomeft H&rJIH,JUIOif MO- ·• 

~~ll, ·K~TOpasl uoaeT nPoD~:E. ·cBeT ~- ~oom6me~JIJI-M~-~-;· 
MJ[ K H~ynpyi'JIMll aMiliiHTy,n&olll a.ztPOHBia p~. . 

B HacTo~el:cTaT:E.e peay~TaTW pa6o~~/o6o~ci-~ 
paCCesDflUi 1JAC~ C npoK3BOJll>HllM UOIIIIJI:E.HIDI ll&l'HJITBIDI MOMtH'l'OM 

• - ·"'- .. .f .., ' .. ' 

Ha npoK3BO~HOM MeMeHHo M8JUID118MCH ane:KTpOMIU'H][TBOM IIOJie. · 

. Hal.ztemr IIOnpaB~ X alxOH8Jil>HO~ npe.ztCT&BJielfD) Bab6ep;;./5/, 

o6ycxoBneBHHe HAnx~eM y pacce~~~~ ~c~ cocToaHKI ~~- . 

HyJieBOI'. CIIllp8JI1>HOCT:E.Il. 
. . 

Hccxe.ilyeTCH aMIIJIKTy.zta pacceJmJfJ! UC'l'm\Y "CUJ.HYM" selliHD4 

noJieM. ITPoBO.ItKTCR cpaBHeoe _HaibteHBia aim.uTY.zt c MO.zteJIJlMl(, omrCH­

~ BHcoxo.aHepremec~e 8.ztpoHHHe :Peaxmul4,9/. Upx BH1DIMe.:~-:­
HHH aMIIJIHTY.ini. ~ cxe~eM pa6oTe/7 I. 

·. 2. Pemeoe ypaBHeHJIJI llooxa IIJ)l[ PBcoxu aHeprux . . ~ .. 

PaccMOTJlKM. BOJIHOBYII iPYH~ BexTopH:oro ·r.eaoRa c Maccoll" 

M 11 Mal'HirmHM MOM~HWM 11: 'df ) 2~ i , ; r.zte · j .~- ciiXH, -~ 
. . I . . 

· ~- ~OMaJII,Hall 'IACT:E. t.llrHll'l'HOro MOM8l1Ta,. y,ItOBJI8'l'BOp.lmltyll ypaBHe-

Hllll Upaxa/II/B rpapMe,nOJIYli~HHOI B pa6oTe/7/x) . 

n;n,.; .P,.--: M2
. "P, - n,..,~~ ~ -+ :~ e ae ct>~"' ~y '=:=. 0. . (I) 

c .ztonOJIHIITeJI:E.HHM ycxoueM , · 

'Dv.tv = ~~ [(~~1) &,, D.,$_.. ... ?e fav ~ .. ) '!>~- L 
D "d. · .. A . . . .. c-,- 'JA~ . -~ 

· ~"' = or,... - 'e '/" · j '~--" = ~ x,.. - X v 
.11 . c I'pBJilf'mHMII YCHOBKJ!MII . ' . . 

{2) 

tim ·+_...txj = <P;"- · ;· lim t llf};,·· c:P ... o~t ,~ 
2 _._ 00 _ 1 "i.... t ' - . - -

·. <3>: 
x)Hcn~I>a;e'l'CH- :6oaH~:eu'e _a,. a,.. = - 00 0 0 +. cf2

; · 
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r.zte :Ha:'UlJU>HHe H xoHe'I!HHe cocTo~ _OIIHCHJ38.D'l'CH BOJIHOB!lMH IPYHJ5-

mrBMJ[ '. 

,+,LVI i p lC 
'.-M = e a,. 

. " owt -tq.X6* 
. ct>,: = e . --~. 

BettTop IIOJIB.pKaanu ,lt1IH -qacTm:ul c KMIIYJiJ>cou p HMeeT BRJ!I2/ 

"Pv ) , r:r- ' 
r.zte V- B8XTOp nOJIJ'l!>xaaD;IIll B CBCTeMe IIOKOJI 'liaCTHil!l •. By.zteM C'liHTaTI>, 

'liTO 

p = {o, o p E} Ci=~ ...-'b. 
' {4) 

KpoMe TOro 1 npe.ztnOJiaraeM, 'liTO S&IlliCliMOCT:b BHeiiiHero IIOJIJI OT KOOp­

,ItHHaT H BpeMeHH H e~O BeJIIAHHa 'l'aKOBil, 'liTO. 

:<<i;~«f j E·>~~~ j E »m~~IA(xJI;Al:::_ 2~
1

-+,0{~
2

f\ (5) 

r.zte R - paccToJmxe, _Ha xoTopoM no~e 8aMeTHo xsr.ieHJieTCH. Pac-

M8,IJJ:lB8Si { 4) no cTeneJUDI ~ · 11 ~ . ; IIOJiy'liHM 

( - E ~ ) a =. v .1. , v~ 'F\ _, v3 M 

6=(u ... u ~ .. ·u(.§.__e.2 ) ... u .. 'A.a.(r-li) ul.E.-A'l.) 'A.LLiJ.) <s> 
J.. '31"\ >_ '3 M ME ·M E > ~ t1 2HE -+ M •• · 

By.zteM KCRaT:E. pemeHKe ypaBHelld {!)· K (2) B BH.zt8 
· ipr .· . · 

ct=-..... , ( )( 1 = e wr ( x J. 
r.zte WI"' { x )..:..MeMeHHO M8HJIJJII&JICR q,ymturm oT X 

BOpHillt8Jl rpaHK'IIHOM:y yCHOBllll 

e~.·m 
"Z-"- _.o 

~{x)=o,..- .. 

5 

. '{7) 
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~eRaH acEMnTOTKqecKoe paanoxeHHe, ~ KoToparo· no~cKasHBaDT 

tfioPMYRil ( 6) E: ( 8) -

E foJ ' - · HJ M 12 J 
~(X)= M w,.... + ~- + £~ -+ ••• (9) 

no~CTaBJIHJI (?) :H (9) B (I) H (2) ll npxpa.EHliBaH K HJ':Ril BlipaZeHHe 

npa O.IUIHaKOBilX cTeneHmr E , nMyln!M 

. p,..'tJr= o unu E (W':"'-:-wi"1
): E ~1" 1 = o + o(~'l.J 

- E to) • E to) (1.} 
-2tp,....'D,....;::;\V..., -t- L p...,J)_..M~ + P/"Pv~ = 0 

E vt•J . ';). t1.J E toJ '[ D J ~_,(1) n,....D,....M v. -+ 2t.p":< v,....~ .... -:D,...DvM~. -:·} P,., v ... WI'· 

- M (2) • E /D). 
-t-p~-'p"E~ -t-LE'afM~ f5.,_=0 

E tol • /IJ .· ie [( )r (D E,,,toJ. ufiJJ E ~_,to>a F. J :DyMW',-+tp)v'., =~ 3f-i ';ov vj1Y'I,..+LPv'l\fu J+dtFfwl" v /-'" •' 

YpaEHeHHe (II) IIJlK v ;, I • 2 .naeT 

fPr ~ 
~(D) 

i.' p;.. e A/"' ) Wj_ = o, 

, OTKy,n& 

c' 
C'1 lD){ '} _,. T · · [· (J'LA {- " E ")-1 .,} .vvJ.· z- ::;QJ.. exp t:l.P '!" x .... ,~,!;.-:;:>-:l ~-z 1 , 

r~e c~e.na.Ha CJie,lzyJillaH saMeHa nepeMeHHilX 

-+ t J s = ; ~ 

lz'= z 
D {~~~s-)::: i 

B npe~e.ne 6oRI:>IIlliX E a.~,= o noeToMy 

- t•) w.J.. -= 0 -+ of~) 
' E • 

6 

. (IO) 

(II) 

(12) 

(13) 

Ci4) 

(15) 

/. 

ll 

I. 
i 

1'. 
I 

!' 

Hs-(10) H (15) ~ npoRSBORI:>Horo BeKTOpa C noJIYliaeM 

£._ C \,/_/.D)= p,.. ~ w. (O) + 0 (11) (16) 
M I"'~ M 0 E • 

YpaBHeHHe (II) ~ V = 0 Tenepl:> MOEHO 8anHCaTl:> B ~e 

. E, ,t•J _ p,...D,.. .. ,tol = 0 L w_ · .M w, • (!?) 

C nOMOIIU>Il ( 4} 1 ( !?) ll SHTHCHMMeTpli'IHOCTH 15-" noJIYliaeM npH6RK­

Jt6HHHe BiipSXeHIDl ypaEHeHIDi (12) H (13) 

·
2 

. .,... !v(l'.... n.L~.~'";J~ i.eli-ac> IP c=: ·)'-'t•J_-0 -
Lpt'.u,.. J. -L M w 0 M rr_,...~. vvo - • (18) 

. ]) t•J edt'· tD)::J ·: F'. ie/a!-1) f. {~,,J j) ") 
2'Pf' r\Vo - M-z. W, u,P,.... _,..,- M f;.. ;·J. WJ. +rM.L'tJo :::0,(19) 

HcnoRI:>syg ~onoRHHTMI:>HHe yCJioB~ ~ BHelllHero -no.M A,.. , 
a,...Ar=O, 

nOJIY'DIM 1 'iTO . , . . 

OvP~~--=l-t· ;"" .. ~ ::~ + :z~ )/>/'A;_:: 3
2

PrA; 
BBo.IUI saMeHY · nepeMeH~ (14) H o6osHa'l:eH~: - -. 

~ . \ 'f.l - __.. . n.. to>-_ 101 .. · -· . 

'f.~.= WJ. -1' Lf1\Vo- ~ r"!. =VIc ; 'f-== 'f .. . r~ . ) (20) 

ypaBHeHHR (18) H (19) CBe~eM R 

d -n.T -.AT= o, 
r~e 

· :/1= [iel-: i e~~iJ ~~ x-~J; ·_ i ;~. /J 2
(13]j,4 . (21) 

I - e,u;HIUI'IHM MaTp:ana, S - onepaTop cnHHa 
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Si.= l 0 0 ~ }' 
0 0 -" 
0 i. 0 

. . ( 0 0 

S:z.-= o o 
-i o· ~L 

{7~ - npoe~OHHHI onepaTOp Ha COCTOHHHe C HY~eBOI Cn&pan:&-

HOCTbD 

. n~ = (: 
0 

0 

0 ~) .. 
PemeHHe STOrO ypaEHeHHH HMeeT ~ ynopano~eHHOi SKCUOH8HTH·. 

IIo.Il'lepKHeM, ~To Bee-~ ( 'J , .Fr , AI""· ) :B aToM ypaB­

Hemm aaBHCJIT OT z:l H -s c.ite~ o6paao:Mi' . 

cr~= 'f (t,lj 1 z') S::- ; 2
1
),. 

06~ y~oBHeM o6~eHHH yno~o~eHHol axcnoHeH~H B·o6~ 

SKCTIOH8HTY _· SIB1IJi8TCJi 

·[ AfzU~A (-z~J] = o. 

B 'laCTHOCTH,OHO BHTIO~SieTCJI ,MH H8 aaBHCHD!HX O:r 1!!
1 EH8111Hl1X no­

~eii. B ,ltBJI:&HeiimeM 6y,lteM C~TaT:&, ~TO BH8111H8e n_Me .BH6pimo Han -

~eDIIIHM o6pasoM H o6!ll~e pem~Hlle ypaBHeHJIH ( 21). CBO.D;IITCJI x 
. . . 

·'J= exP{_Ic~~~'Afz'~ Jrc.--;~~ 
IIpneM, B cMy rpaHll~oro y~oBBH (8 ) 

y {- t>O) = '11" .. 

3. AMn.lniiTna paccesiHJIH 

(~) 

'•f':: 

IIepel,neM . x ~MeaD aMIJJiliTY.ItB pacceSiiWI. Kax MH y6e.ltJ[MCJ! 

me, oaa 6y,neT ~T:&Csl ~epes ~ T ' . ~- BocnM:&syeMCJI 

1ISB8CTHOI f/JJMY~of/4 •7/ . 

8 

... 

! . I 
~ I 
t 
,ll 

I 

'l 
'i 

I 
I 

I 
I 
\' 

:i: 

'YYI;i = 2iE J~~,d~-e-iLS~x.i-.l~0 (~:wv·- &: Ov) 
. I . .. . . 

KOTOPYD y,no6Hee nepenxcaT:& B ~e.nyDlteM ~e: 
. . . 

.. J• .;.ii).J..x.._,. {D>i-t.J··d~l.l /'lf-;:j ~¥) m1i=2i.E QrJ..dte ·/-~ -olvv--:o-vvo+o.~.vv.L-o,.av. (23) 

Hal.zteM lim \V_ , HCXO.It.fi HS ypllBHeBHii JtBUeHHH (I) H ,ltOllM-
2~~ . 

HJIT~Horo yMOBHH· (2), npe,nno~a.~~, ~To BHellJHee nMe Ha 6ec..;. 

-KOHe'DIOCTH o6~eTCJi B-HY~~·YpaBHeHJI.fl.(l)·H-.(2) B STOM c.1IJ"Uie 

6ylJYT OnHCHBaT:& CB060.ItHyll.'laCTHI(y~ T.e •. npn .. 2 ~- o= 

.:. ~ 

{ 
(o;.or+ ~cp,..o,.._.{w.,;;o 

_ {a"" -+- (.. p /" ; ~ = o , (24) 

E~ :B nepBoM YpaBHeHHH npeae6pe~ ETOpHMH rrpoHaBO.ItHHMK no 

BpeMeHJI H KOOp.ltl!HaTe 2!' , no CpaBHeHHD C nepBHMH nPoHSBO.ItHM 

YMHOZ8HHHMH Ha SHepru HBJI8T~ei 'laCTKUH,.TO no~ 
; ' ·- ~ ,' .. ... ·. . 

.... "i ........ • '· ': 

tt'm W.. ::-. V.1. ~ - i Y'iPCJ. ~ + { 1.- £j~ -..f.(E ()W3 _ oW.) .-· i!'__...., 2p... F o P P ""liT' at , · 

PaSJiarasi liMIIYJI:&C B pan no cTenea.m.r E ll ocTaB.'IH.Ii Jil'llll:& nepBHe · 'Uie;;; - ' . . - . 

HH, 6y,lte:M DieT:& 
•: 

.. · V 1 ·j;?·- -11'· - 'd't' t_;m tV- = 2 ..~. .. ~ ·- i ;: W.J. - w IVo +_io t: 7 IY... 
i! 00, • . . p . . . . ,. . . . . .· . 

. . II~:&ay~c:&. -~~;O'rJillt"cltlDI ~DHieM { 9>, nOJiy"'mM. 
~ ''. ... :-. ·• -_·_; ~- ·, • . ' • !!',_._ ... ;~ ~- • . " .. -

(~5) 

~0 

' I./ I~) , ( /"1) . .eun :"'- -_. Cl +, v £ ·,. 
"Z_.If:IIO - - - "\. 

·--~ 

., ':'' 

'; - t ).. 

;'" • f.. ' ... ._; ; ~ - {. 

-' 

'9 



llpH nO.IJ;CT8HOBRe (25) B B!ipallteHII~ ,lJ,liSI aMIJJlll"cy',ll;H (23) tt1IeH C npoHS­

BO.IJ;HO~ no BpeMeHH ~cT B CT~pmeM nop~e no E 

u~ ~ .Lv..\ .... = -u:-M' {tiWl \.,/_- ee·m W- }=· 
, • r -- z---oO 2 --.""" 

-11- I e.·· Li - = U~ -M lVYI vv-, z .... .,o 

r.IJ;e 6:wro xcnOJILSOBBHO rpaHl!'IHOe yCJioBl!e (8} z,JIBHlll mm BeRTOpoB 

noJIJipllsanmt (6}. TB.Jt RaR npH JIIXSWt z -BHIIOJIHJieTCH yCJioBl!e (IO} 
,,,ttl ) 

H npK .. 2-<><> W- =O, TOOT noCJie.IJ;Hero tt1IeHa B-(25 BKJI~ B B.MIJJIHTY• 

JIY He 6y.IJ;eT. HcnOJIL~YJI _(6), npoHSBOM HHTerpzpoBti.HIIle no 'i8.CTJIM no 

nepeMeHHo~ X:. lri. ocTaBJISUI tt1IeHu o.IJ;Horo nopJJ,I(RB. MBJIOCTH, no-

.nytiKM .wm B.MIJJIJITY.IUl paccemmJI iix>PMYJIY 

! -i 7l x.~- . - _. ..... -
rynf. =2.i.£ dx ... dte .L e,m {u'*T- U"'V'), 

c. . '2!.... 00 . 

.z·. 

HliH, Y'DfTHJia.Jl Jlf3HH~ BH.IJ; j _IriS (22), 6y.IJ;eM :I!MeTL: 

"h''fi === 2LE ldx.Ldt ei .as ... ut ( fil - oc:s );;j· , 
r.IJ;e 

. r... = . . lJ ·{ e-xp{ r r/z' ./1 (z')] l.~ -
-- }eJ ' 

(26) 

(27) 

(28) 

ECJIH yqeCTL, 'ITO r.l4poWli'HHTHOe OTHomeHKe CJ B TeOpKK llpOJta CBJ1-

38HO C 'X OTHOme~KeM f/ = ~ + 1.. _ , TO BJiPUeHHe (2?) B onepa­

TOpHOM CMHCJie .fiBJmeTCSi 0606llleHJieM COOTBeTC.TByDIIero BHpueHU ;iviJi 

cnHHopHHX. 'IIACT~/2 • 41 Ha ~; xor.Ita :aMeDTCH cocTOJIHJIJl 'Ulc­

TKilll C HyJieBOI Crmpa.liLHOCTLil. ,lLliJi ?f= 0, i Bupa&eHKe (27) COB­

·na,IJ;aeT c pesyJILTaTaMB pa6o~7 •8/. Hs n0JIY11eHHWt BH~eaH! Bli.IJ;HO, 

'ITO Cn:Hp8JILHOCTL COxpa:HJieTCSi ,lJ,liSI ?( = ! K1Ill CcJ = 2 , 'ITO cor­

JiaCyeTCSi c 60Jiee o6ujm.m: pesyJILT&Ta& Pa6oril Baibi6epra16/, r.IJ;e 

paCCr.vlTpHB8JIOCL paccemme 6HCTp!iX 'IIAC~ C npoKSBOJILHllM CIIHHOM 

H np0113BOJILHHM 8HOr.vlJILHHM ltlli'HJI'l'HHM MJMeHTOM. !MnmlTy.IJ;a (27) OT-

10 

./-• 

1~;~-

JIJI'i8.eTCH oT pesyJILTaToB pa6oru Baim6epra ;CJiaraeMliM B cf?ase co 

BT~poa· npo:asoo.u.Ho~ oT in:iTeiriimLna. Mero.IJ; BH'!JlJCJieHiut B pa6oTe (6) 

COCTOKT B CYMMHJ>OBBHKK pSU(a TeOpKK BO~erud~ H CBJ138H C onpe-. 
i 

.IJ;eJieHHeM BepmKHHO~ ~KUH!rl KaR onepaTOpa TOKa B O.IJ;HO'IaCTH'IHHX 

COCTOIDUmX. lloCROJILKY BepmKHHaH ~ CTpOHTcH. BaitH6eproM c 
( . . . . . ... , ·~ . 

TO'IHOCTLD .IJ;O tt1IeHOB BTOporo nOpJJ,I(RB. no nepe~-qe KMIT,YJILCa, TO 

B qase OTCYTCTByDT CJiaraeMUe CO BTOpo~ npoKSBO.IJ;HO~ OT noTeHUHRHa. 

ilTH CJiaraewe MOryT ,U,S.'l'l> SHil'DlTeJILHHi BKJiaJt B TOll 06JI&CTH yrJIOB, 

r.IJ;e CripaBe,WIKBO aliROHMl>HOe npH:6JIHJteHHe. 

''l(Me~ .Jt.im DPoCTOT~ o~~JI '~TauHOHapHHMK.noJ!.I!Mii. B 

BupaieiU!JI ·c27) .wm aRcHM~Ho-cHMMeTpH'IHor<i noJIJI mJKHo BHnoJI­

HHTJ:. :imTer~Biuu!e no- yrJiaM ( eM. HPHJIOllteHHe), 'ITO ~e'l' CJie.IJYD­

Ilt1te Biip8.llteHKJI ,WIJI CimpaJILHHX 8MIL1Il'I"cy'.IJ; 

m++"" 111 __ = 4i E11 [IdJ'Jo {~f J{-J:-eief. (i~. ei~{UJ~A-t;~ si .. >.)]-1~. 
'm.oo =· ~ ~ E11JP ci~ 'Jo l~r ){ ~ief·[~sX- ~f l>Ln>.]e'f -1 J 

D , . .·..._~ ' >, - '· . , 

1n1 . . +o= 'YYio~-==:;-tyn_o= -'YYlo,.:= 

: C,..· • ' ' . ' '' -. ' !, -

'= l.{if11Jvdf ~ lfi~f)Q~III~ .ei2+iej'o. (29) 

"m+-= m~+=- lti~'li Fdf -1 'J2 {Llf) iefol eif[c.os>.+ ;; s.i~ ~ ]- iJ, 
r.IJ;e 

.- e('i}£'-1.) 4 -l - (()) 
Cl- 2M ~ ro J 

s~ ~ -o-z. 
J - e2M1 arf•{~) 

~). = ~~· r- ) 
-

fo(f)= J~z -TArl_s,,z)., 

BlipaaeHHJI (29).'snixaiitcJI ocHOBHHM pesyJIJ:.T&TOMHaCTOJllllei pa6oTu. 

. Hs· BI.~pUeHlli ( 2I) , ( 26) K ( 29) :BK.IlHO, 'ITo· aesai;>smeHHaJI BeR'l'OJlHasi 

II' 

! 



'lac-rm:~;a c I'l!JlOLBI'HliTIWM oTHomeHB:eM CJ = 2 ( e"'o, e~_:t=o, ~::i} 

-< 6y,neT pacceRBS.TI>CH, B OCHOBHOM, B COCTO.I!HHR C HYJieBO! CI!IIp8JII>­

HOCTI>D 
'YYI 0 0 -=1: o. ' 'h1 -1- + t'V '1'Y1 + - ,..,. 'YYl,. 0 ""' 0 -- -

AHaJiorH'IHH!-~KT 6y,neT HMeT:& MecTo ~ sa~eHHo! 'laC~_c 

npoHSBOJI:&HHM ~ =1= o , e<_l.l!H EH6paT:& EHeliiHee noJie c na:paMeTpaMR 

- g 
efo ,.,_ $ e T o ?"> ..!... '>"> M · s .c. i · ~ -:> i 

_l - R ) I (M R) z. - f 

Bee:& s~eKT onpe,nenHeTCH KaK pas TeM cnaraeMHM B ~e co BTopoM 

npo:a:sBo,IJ;Ho! ()T _ noTeHUHaJia, xoTopoe OTCY'fCTByeT B pa6oTef6/. 

PaccMOTpl!M ~sR'IeCKyD xapTHHy ~ccemum ,l!n.l! "c:a:n:&Horo" 

EHBIIIHei'O nOJIJr, KOTOpoe BI:l6epeM, HanpHMep, B BR,IJ;e 
5' ' 

efo = s-e-T s __.. o-o •• 

:3TOT ciry1reii npe.ncTaBJIJreT RHTepec, nocxOJI:&Ky B noCJie,IJ;Hee BpeMR 

.Iv.!Ji OIIHCaHHJi BHCOKOSHepreTB'ieCitOI'O ynpyroro pacceJiHB:Ji CTaJUI npi1-

M6HJITI> MO,IJ;eJIH C SitKOHBJII>HOii qasoJt, SaBxCJIIIIeii OT aHepriiH 'laC'riiiUi 

cTeneHHHM o6pasm/4/. Ilp:a: aTOM cpHsB'iecKM ~pTRHa ynpyroro pac-: 

ceRHHR HanoMRHaeT ~~D ~rocpepa Ha 'lepHoA ccpepe· 

- y,.. .. ; ' 
'ln+->-:::'l'Yl--='moo""! gc:Aj~o(A~) J 

D 

- 2. 

ll't•t. ,;:- 211 ~t>t-"-1< ' • (30) 

r.ne 

f""o." = r< e"' s ) 
ief•l9) •• 

TaK KaK MHODTeJII> € _ Be,IJ;eT ce6.a no.n KHTerpaJIOM no.no6Ho 

cryneH'IaTOM iiJyHKium (} (f- f'"ql<} • 

B "Heynpyr'liX" 8MJJJili'fY,IJ;aX 'l'nu, '111+- TaKOe noBe.neHHe simOHaJI:&-. . . . . '. ; 

noli qass IIJlKBO.Il.liT 1t -ro,.,Y, 'ITO ocHoBHoA BKJI8.It B RH'l'erpaJI (29) 

,naeT nep:a:cpepF!eCKM o6Jiacn np~eJI:&HHX na:paMe'fPOB r ,._f ... ~~ , 

r,ne ,ItliH :esp!ZeJmii B KB8,ItpaTHHX Clt06lt8X (29) Cnpe.Be.Iv.lliBO 60pROBClt08 

12 

\ 

., 

npi16JIDeHHe -- _ """' _ _ . _ 
- ~~o-=4iE'Ti ~- !JdfJ1.(A~)ct(fJ 

t'l.. JM~~ca~· . ,. 

, 'Yf'-+~ iE-n "f ~d~ 'J2. {~:.~) (at{~h-1;- ~ 2(0L (3I) 
J.,..,o.,c . .. . 

JloJiy'leHHse BNpa:aeHHJr _ ,IJ;JIJr "ueynpyr'liX" 8.MIIJIH'fY,IJ; COBIIa.nallT c aMn-

mtTY.IJ.aMII B a6cOp6IUIOHHoA Mo,IJ;eJill Jiapa, BaTTca it: Ba!cxonqa/9/ ,IJ;JIJr· 
. . . ·' 

8,lijlOHJIHX .ltllaSJIYIIPYl'liX pe8.I!:IUII 

. '1'!\,. ---- r yd~ B,. (f n t\ (9) ., 
. -~'~ . -

r.ne 8 ~ 1 ~) nOJiy'leHo •s 60PJIOBcxoro npx6JIDeHJI.i:r, n - HsMeHe.:. 

Bite C~~HO~_TH~ 

BllJ?ueitu, aH8JiorJ!TmHe- (3o)~(3It,no~~ Taue .Iv.IJr 

aMDXHTY,IJ;W pacceJrHKJi ,D;KpaltOBCKOI 'laCTiiiUl~,TaKHM o6pasoM,paCCMOT-
. . . - . . . . •.-" ~· 

peHHa.a ItBaSJIKJiaccnecitaJr MO,IJ;eJI:& no.nTBepz,zr.aeT TO'Ilty speHHJr, cor-.. . ~ . 

JiaCHO KOTOpof!: 'IHCTO ynpyroe pacceJrHRe HrpaeT OCHOEHyD poJII> B 

__ l.teX8li:HsMe noiJio~e~ IIpH_· Jieynpyrn: _ nPonecca:/13/. -
. . ~ . ., - ~ . . ·. . :. . ·.• '. 

B 'laCTHOCTJit 8Ta MO,IJ;eJII> yRa9HB8.6T Ha TO, 'ITO- eqxpe!tTJIBHHe 

pa,D;Jiycu· B cpeHoMeHOJIOril'lec:KHX MO,IJ;eJUlX/ 419/ 1 OIIHCHBaJlltHX- ~npyrxe 
.-He~e nportecicH_,C?OBna.n&m .. · 

Ref = f<in ··-:'tile· R.t =-/ at.t . 
- 211 ' 

'ITO no.nTBepa.n&eTc.a Ha axcnepBMeHTe, uaiip~e/9~ ~ -rrp -pacce.a-
- • . } . -. 1'-s~ 

HitJi B 06JiaCTH JDmyJII>COB. HaJI6TaDIPIX 'laC'l'lllt nOp.a,nKa . 5 r~ B MH :iiMeeM 

R"e::::: o.7fm- R in 6 0. 9 :fm., 

B 98XJII)'qeJme aBTOpH B~ 6JI~o,napHOCTL. :S.M. Eap6amoBY, 

lt.H. Bno~eB:y x 'B~B. Hec'repeHXo sa. n~esuse' o6cyx.neHHJr. .i-· ' 

IIPHJIOmmE 

PaccMO'l'pJ[M axcH8JI:&Ho-cB181eTpH'IHoe · BHemHee --nOJie 
. ; . . ,, . ... :-

A{x~.f)_:= !l(f) i -x~~Jn i n::{c<>5V,-;;t>.~J.. 
0 •• jA 

..... . , . 

·:·13 

...... ..,. 

·~.~ ---



BHpalteHHH (22) .,ItJISI. 'f npe,ncTaBHM B 60JI~e y,no6HOM mr.u;e 

,e,·m :F = e 4ef·Fe~-f11"" ,,_.oO . . .. . . ' 
r.ne 

- a rl. ) .• 

··u- T 0 0 .•. 

.o 0 -a n'l.. 
·-". - i 8' 0.1\ I an .. 

. ' ... •' 

Hs paBeHcTBa. 
. , ' 

u" =- i. t U
2 

- a-z. u 
_,- -.~ ~· ~-··-~.~¥·,;-,. __ ... ~.- _··..: .• •;~-

Bli.DliO, 'ITO·eu qaxTH'!ecKH sB.DRCHT JimnL oT I , u ,. , u"2.. 
. ' .. • 

.IJ;1m Haxo:BUJ;eHIDI .HBHOro. :Bl!,na. STOft SaBHCHMOCT~. Ime,neM napaMeTp rJ.. 
. ·:. '~-. . . ~u , . • ·., . ·• .. •· . '·. . . •.. · .· 

H npe.ncTaBHM e B BH.rr;e .. , . , . . . 

ec{U = ~i (d.) U T /L {ol.) u-z. + 1 1 

r.ne /i {~) H A (J.) ~HeH~B·~~xHue 4>Y:~KUHH,'Ilpll'leM /-t lu) = /z..foJ=O. 
.l{HqxpepeHUHPY.Il 9TO PaSJIOl!eHHe no J.. lri nPHpaBHHEM lt0:3qxpHIUfeH- . 

~ ' ·.~· ·· .. '·,.~: .. . ~ .. ~ ~ :;·<- _; ,;. ~ . ' . ; . 

Tbl npH O.n;HHaK()BI:lX CTeneB!lJC MaTpmnl, fic:>Jiy'laeM. CHCTeMY ypaBHeHHft , 
.zr.nsr fll~) H .. J._ {j) . . . . . . 

f~ (.1.)- dA {J.}-== 1: (J.) --~- fi(o)~ /z.lo)'~ o 
( 

1.- CJ1.~ .. lJ.) := 1{ {.J.) . i 1/ {o).; i ~ ~~ (o)= o .. 
PemeHMeM 9TOft CHCTer.m npH d.== :f. SIBIIJleTCSI ... . . • . . ·.; ·~, . . .. . . .· .. . ' . ·:t·• 

1.._.:= ·- --4_(-i -t c.os>. e-iy + Ji S.i11). e'-r 1 
1· . . a . ·· 2;. 

. . .l 
Sill). -L-

-fi. = i & .f.._ -t ~ e z •. 
HcnoJILsysr HHTerpanLHOe npe.rr;cTaBneHHe .IJ)I.Il ~YHKOHA EecceJISI 

. ~11 11\ {~) = L7 n let:~ c~~ sP coS .. r1 f/J d¥? . 
0 

lri npoHSBO.IJ;.Il HHTerpllpO:E!aHHe no ¥' B. (27), nOJIY'IHM I!HpBl!eHH.H 

(29). 
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