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r. BBe,neHIIe 

S- ~ar.p:rrqa~ KOMITTOHOBCKoro pacceHHRH Ha 6eccnHHoBofi ~ac-
T~e npe,I{CTaBIDIIa /I/ B BII.I{e:. , 

-2 L -' 4-
(S-1) = i ClT) ({~ ~ l.f;.f'-/ l 8 (bf'-~y'J 7; 

T::: s; (.,iJ ~, cy (~), 

~,~ ftJj~-~ -<.J;t- fi.i'l}.f/, -:y( lj.l/+i;I;.J.~ )1~,] ~. 
3To Bup~eHIIe yqHTHBaeT ~ope~eBy H ~6pOBO~ IIHBapHaHT

HOCT:E. T90pHII. JUmaMIIKa B3li:rrMO.I{9itCTBim II, MO.I{OBaTe~HO, CTpYKTypa 

~acT~ om~cHBaeTcsr IIHBapiiaHTHm.m ru.m;mTy.I{ru.m A. II 8 • i' II .,/" 
, ( 1 uf') - wi~am,Iruli H KOHe'l:IIIDi IIMITy~cH (fx:>,ToHa (MHII!eHII), P= 
ff/J"'f'/, 1= /(s-"'<), S, u., t - nepeMeHH!le, MaH.I{e~cTaMa, ? -
BeitTOp IIOJISipiiaa.wm (fx:>TOHa. 

nanee B93,I{9 6~eM HCII0~30BaT:E. .1tY~OHOBCKyro Kanii6pOBKy H ~a6o
paTOpHyro CIICT9MY KOOp.I{HHaT. 

PacceSIHHe paccMaTPIIBaeTcsr B HII3WeM nop.f!,I{Ke TeopHR Boa~eHIIii. 
M~ onycRaeM S@ieKT!l B!lCWHX I!Op.f!,I{KOB, B ~acTHOCTH HH\IlpaKpaCHHe pacxo

. ,I{IDIJOCT'~~RJI~ KOTOpilX 1j CTpYKTYPH!le rrapaMeTp!l ~aCTim; Im~anCSI · B 
pae!oTe • . ·. . .· . 
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. . HH3KOSHepre~~9CRHe T~opeMII3-6/, IIOJij'lieHHHe npH .f!BHOM lJ.1IK 

H9.f!BHOM npe.I{I!o~o~eHHR 0 H6BJlP0~9HHOCTH COCTO.f!HH.f! MHmeHH, YT.B6~aiDT, 
TIO, C TO~OCT:E.IO ,I{O W
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T= t"S'"(tZ~'4-:ze~ ... {~rJ(r:r:; j; (I) 

r.u;e e -sapsr.n; MilllleiDI, CTPYKTypHHe KOHCTaHTI:l .X n / accornm:

pommu C aJieitTPH'IeCKOH II Ma.I'HliTHOii IIO.lllipH3yeMOCTm.m; a Ta.KJKe, 'ITO 

mmapHaHTHHe aMIL7IIITy.IT.U A n ~ pas.Jia.I'a.DTM B psr.n; 

S {y
1
2t} =. 8 8oM-~ 2 /3 {lr,ll} )l.t.~ f n 

.t;n::.o 
(2) 

( n: ;maJiorll'IHo ~ A ) , r.u;e Bl:l,IJ;eJieH 6opHoBcKHii 'tf.liElH, IIOJJ.Y'IeHHHii 

B rrpe.u;IIOJIOJ!teHHH 0 6eCCTPyKTypHOCTII 'tffiCTIIIUI ( TOr)l;a Bee CTPyKTypHHe 

KOHCTaHTU pa.BHH ey.mo). I\os~eHTU sclr,r&.J I'I A {lfell.) Ha31:lBa.DTCii 

o6o61I!eHHW.m rroJmpH3yeMOCT.HMI'I cn:cTeMu. OTMeTIIM, 'ITO Y= IJ(N}, ·a 

t ':: tJ(~c~') • 
0co6eHHOCT:&lO qnpMII (I) HBJJJreTM TO _o6CTO.fiTeJI:&CTBO, 'ITO OHa 

Crrpa.Be;ztmrna KaK ~ (KaaHTOBOH ll'JIPI KJiaCCH'IeCKOii) HepeJIJITiml'ICTCKOii 

CI'ICTeMU C IIOT9HIJ:HaJI:&HI:lM B3al'IMO,IJ;eiiCTBI'IeM MeJK.u;y COCTa.BH!:l!Ail '!aCT.fiMII, 

TaR n: ~ CKa.IDipHoii 'IaCTHUU B KBaHTOBo-rroJieBoM oiiHc~4 r'e CTPYK

TypHHe KOHCTaHTI:l B03HI'IKa.DT sa C'IeT BHpTyaJI:&HOro 06JiaKa 'S • 
UeJI:&ro HacTo.fiii!eii pa6oTu HBJJJreTcn: li3J'IeiDie/ H3MeHeHI'Iii B ifx>pMe . 

(I), CB.fi3a.HHUlC C BUpOllr,IteHHOCT:&lO COCTO.fiiDI.fl Mmli6HI'I, a Ta.Kllte rrpaBOMep-

HOCTII pasJIOllteHI'I.fi,. (2) ; B 3TOM CJIY'Iae. : .. : . . 

11MeJI B BH.u;y ynm4aliyTyro "YCTOii'IHBOCT:& 11 qnpW (I) no OTHomerum 

K TeOplii'I, OIII'ICI:lBai!llleii paccemme, Mli C'II'ITaeM, 'ITO He Ol'paHH'IIlM 

06nntOCTII paCCMOTP9HI'Ili, H3Y'IB.fl HepeJIJITiml'ICTCKyiO CIICTeMy .u;eyx 'IaCTm:( 

C IIOTeHIJ:I'IaJI:&HI:lM B3al'IMO)l;eHCTBHeM. KpoMe TOro, Mli 6~eM JIBHO BUIII'ICI:lBaT:& 

HeKOTOpUe CTPJitTypBile KOHCTaHTU, KOTopue, KaK MU Olltli,IJ;aeM, o6paiila.DT

Cii B HYJI:& TOJI:&KO B HepeJIJITimliCTCROM CJIY'Iae II 6YlJYT OTJIH'IHU' OT HYJIJI 

:yJKe rrpH J'IeTe rrepBOH peJIJITiml'ICTCKO~, rrorrp8lJKII'. 

2. H3MeHeHIIe B:ga aMITJIKTyAH T 
B Ka'IeCTBe npocTeiimeii MO.U:eJIH MilllleHII, HMel!llle:ii BHYTPeHHlOIO 

CTPyKTypy,paCCMOTPHM CIICTeMJ '}ir.yx .CKaJI.fiPHllX: '!aCTm:( C MaCCaMII ln/.2 
n: sapsr.n;ru.m If II p,~. ( e = p, + ?z ) , BsaiWo.u;eiicTBYlWUlX nocpe.u;cTBoM. · 

D;eHTPaJI:&Horo IIOTeHIJ:I'IaJia. ,lJ.mr Hamme D;eJie:ii ,IJ;OCTaTO'IHO Ma.CCY CIICTeMU 

C'II!TaT:&' pa.BHOii .In . . • 3J!eKTPOMB.I'IIrimm IIOTeHIJ:HaJI (BTOpH'IHO KBaH

TOBaanOe'IIOJie ') .BBe~eM B ypa.BHeHHe.rnpe,IJ;HHrepa.MHHHMaJI:&HUM o6pasoM. 

Tor.u;a' c' TOtrirOCT:&lO )1;0 e 2' ai.mJni~ . r KOMIITOHOBCKOro paCCeJI-:-

Hlill pa.BHa 
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:t' "'';:., ": "~ ) ~ ~ 'c • '. ~\-· "'-•• 

<;, ..... ,.,·-.),.<~>··'· ,,.,. 
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T(~kJ=-It(i--r)(if 1'/i) + .1:.c'e I fS'IA;~~~><It!.A;~~ + \"ll~~n)<ll/4~; c. 3) 
/11 "'fJ n (~-~-t<J+ ~ L;.-E;~w~ .!€.. • 

. . ~-·· ~"" 
o( , p =I,2,3. ~ Y , .)( II H orrpe.u;9.n:emt n rrpiDiollteHHH. 

B MaTPirniUX 3JieMeHTBX nO,I:\Pa3JM6BaeTC.fi miTerpiipoBaHIIe no OTHOCHTeJI:&

HOll KOop.u;IIHaTe. ~ -cYIJI!na (IIHTerpaJI) no nceM cocTo.fiHl!fl:f.~ cm!KT

pa J H> - BOJIHOBaJI \PYIIRD;rui Ha~aJI:&Horo II KoHe'!Horo cocTo.fiHI'I.fl MH- · 

. memr no OTHocnTeJI:&Hoii KOOp.u;IIHaTe. ]laJiee C'Il!TaeM, 'ITO It'> oiiiicu-

naeT 8 -cocToHIDie. 

HcnoJI:&sya TeXHimy, aHaJiorll'IHyro pasniiToii n 161, ~epmmaeM 
B ( 3) 'tfJI6HH nopJI.u;Ka )1;0 HJ 7.. • !IOJJy"!aeM 

T= a·s/ r, ~ (slfFJre: .. ~r; 7.; , 

r. = 41 2 (a.- c ~ lf')- .te" 
f I 

(4) 

7;. = .(-(. Jl 0»; ~ 

3,IJ;eC:& ~ - yroJI paccemnm:, a , ~ , C , jt' - CTpyKTypHHe , 

IWHCTaHTII, orrpO)l;eJieHHHe B I!piiJIOllteHHH, 0TMeTHM, 'ITO KOHCTaHTU C. H 

'f' , o6yCJIOBJIImaJ01I!l!e I!pliHIJ:I'IIIIIaJI:&HOe OTJIH'Il!e ( 4) OT (I) , 06JI38HU . 

CBOHM noJIBJieHHeM CyMMIIPOBaHIIlO B (3) IIO COCTO.fiHI'I.fiM /It) C 3Hepriieii 

E,_ = ~ • !IpH'leM C OTJIH'IHa OT HyJI.fi H B HepeJIJITimiiCTCKOM · CJIY'Iae 

)US! nOT9HIJ:HaJIOB TIIIIa IcyJIOHOBCKOro, r.u;e 3HepreTH'IeCKHii yponelri, ~· 
He IIMeeT orrpe)l;eJIOHHOll "19THOCTII •. A ~ IIOTSHD;ffaJIOB TIIIIa OCD;IIJIJI.fiTOp-

HOro, r.u;e ypoBeH:& E, ncer.u;a IIMeeT orrpe)l;eJieHHyro '!eTHOCT:&, rrpii 

HepeJIJITimHCTCKOM paCCMOTP9HIDI (4) He OTJIII'!aeTC.fi OT (I). 

3. ]lii@iepemgrpyeMOCT:& mmapiiaHTHIIX: aMIIJIIIry;D; 

3aiillllleM aMITJIKT~ T B Jia6opaTopHoii CIICTeMe B ItYJIOHOBCKoii 

KaJIII6poBKe '!epes mmapiiaHTHHe aMIIJiiiTy.u;u: 

T= (it/ /Af +8y'~--(tl"c)(l/; OfJ].,. $r}(r:.tj (,#+Bj}. 
Cpa.BHeHHO c (4) .u;aeT: 

\Bt..,~t)-=- T,[(-LAJ~>'Y-'-. ~ m-l • 
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H a.HaJIOrii'IH09 B!1p8.1K9HHO ,IJ,1Ill BMIJJIIITy,IUl 

F'.3 (4) U Bl:ltiTSrJ ClOpHOBCKitii "!JJI9H, paBHIDi 

1J • IIo.n;cTa.DilM 3HatJ:eH.Iill 

Bhow..= J.e'/("#J.,_-)ly-t: 

13-lJ~ c~ltfr!tt/"-Yj-~ m~'l.(c-tl-(-(). <5> 

'L 
!IOJIY'I9illi09 Bl:lpa1K9HHe, O'IOB!!,Il;HO, He ,IClJk_TJopoHI.UfPyeMO B HYJI9 ITO )I 

:a t , 'ITO .n;eJiaeT uerrpHMemrMI:lM pa3JIOr.teHne (2). TaRall r.e CUTYUDJUI 

no3mma.eT H B CJIY'Iae aMIIJII!Ty.n;H A { >'~ t) . 
OTMeTnM, 'ITO nrma,n; cocTomnm paccermaTeJili c ...;. = C:· u 

!IpOH3BOJffiHHM. CIIUIIOM S B aMIIJil!Ty.Tiy T M01l:eT CliJT:O rrapaureTpM30-

Ba.H peJiliTMBMCTCIW-IlliBapira.HTHHM Oelpa30Mj COOTB9TCTBY101!lU9 mmapiiaHTHHe 

aMIJJIIITy.n;Il MOryT Cl!1T:O rrpe.TI;CTaBJieHH B c!xlpMe 

ls~ F:trJr~!(Y~'*J);;~(~(~S~'+ 1-{'r;t-~4~2 llt:Y- ¥ ]+(Y-.-~ 
.t (Y- f4) . . tn .. .t{JI-f#V 

B~ F{mZ.J(Ia--f4££t(lf(fs!..s~rs:J+ (JI-~/ . ll'zrs;J+ (JI-+-Y~ 
.t {Y- -f/4) [-.t /JI~.t (JI- ~) J 

r.n;e 

[~J s+t - r ft · · 
cs)_ ·~ {-t) {,ts-.tt-t)~ ft- %)/(Y~-IA.)(JI .. !~+ 

Y< - J. ,~ .t 'rs-.u-1Jl tl-f)/ · 

C!J_ ~~-J (-t?'as-u-iJ.'I ()f-f) 1fr>'- %){Y+ !7!)+ 
w, - ~< (s-.2~-f)l ~~ -

"'" 

l!!.:t'j..r-.e~-2 

.t.. . ' 

~z.fj:s-U-t 
, 

F - iflopMile.KTOp B9pll!I!HH <tl :f... /n-) • 
B 0Kp9CTHOCTH TO tOO! . )I ;, 0' t = 0 aMIJJlliTy,IUl OelJia,Il;aiOT CHHcyJJJipHHMI! 

OCOCl9HHOCTRMH BH.n;a 

(S) t S-f (S) . -j. S . , - . 

A - 8 ,.... 
)'z.- (r/~ ),_ , ,t (y .. _ @-q.t) (6) 

llpH J = I Bll:piDK9Hrur (6) COBIIa,n;aiOT C CnRryJJJipHOCT.f!Mii B (5) ~ 
Taxm.t o6pa30M, TO o6cTO.IIT9JffiCTBO, tiTo pacceMBaTSJffi Haxo.n;HT

C.II B Bl:lp0~9HHOM COCTOmn!H,· npMBO,IC!T K H3M9H9HH.IIM B HH3R03HepreTH

'19CRllX T90p9Max ITO CpaBH9HHID C H9BHP0~9HHHM CJIY'IaeM. 3TO OCOCl9HHO 

miTepeCHO• !IpH paCCMOTpe~ MO.TI;9JI9H, . B KO~OpllX 'MeSOHll H M930HHHe 
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p030HUHCIJ .fiDJiillOTC.II pn,IU!aJffiHO B03Cl:yE.IJ;9IIHmnt ( . H, D03l.10T.tHO, BHpO::'.,ll;eH

!Ill.lll) COCTO.'III!!.IIMU Ialaplt - a.HTliKDapiWDOH CHCT9MU. 

ABTopu 6Jiaro~aprru G.E.repacm.IOBy, A.:G.ronopitOBY H il.A.Hemeprr

Kony :m rro."'esrru:e o6cYTI,JJ:emm. 

IImLJio;;:emre 

IIprme~cM .fiBUHe nupar.teHY.l! .rr,Jm 0ym:wrii, r:flurypHpYJOIJUlX B (3). 
06o:.JIIa'I!!l\t ~{r) = ~~ (iR £) . Tor.n;a 

Y{r") =- j!/f"(~~;·/ ~ ~z c/(Ff.F), 

~fr;l.(r'") :- ·~*" (L/~ r ~ ~~--1- (£//«I 

~'{rJ-= ~JI__(L")f?, 

~~; 'tn ~ - .K..._f~J ~;" ~ .t.Jt.._ rLJ~, 

~ q{{f') ~ ~ .J(_fo (&J /{ I 

r.n;e f,c':i:-iJ;'JC, a 

.Jt:t.+ r.c; == ~ ttt-FJ :t~ c{ r.J, 

tll:t-- t .tt} ... 1t! r r; ::t 12. I' r- CJ. 
IIpllBe.n;eM Bl:lp8.1K9HH.II ,IJ,1Ill CTPYKTYPHUX ROHCTB.HT tt, jJ , f ,RCIIOJffi30BaHH!IX B (4). HarroMHHM, 'ITO Jj> OIIHCHBaeT 

COCTO.IIHHe. 

r.n;e 

**/ . ~ /-== - t e 1 2 <,·; /
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~ . ** ** ~ == I' ~ AP ...,. a! • 2o( I 
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c).-:: ltrn{t;,-~/ L>t-E:-t;. / <l/ !fin.>/: l1 ol:::: ~ erz. rez. 
,3 I 

/ <c"/,r!, f.~/n);: A/ ==-f t;~~-g)~:t J. 2. *, f3 = 'fl11e 'Z -r c;.-c; 

fll' 2 ¥11" ( ~ ..... ~ ) 7 ::: ! Cr.-rJ L: Jm <ll r; fln.)<n.l r-Ji'> , 

;x~'t= e.'L ~n :Jm. (<if r;. r;.} n.)><n..f t; fa /i))" 

cl.lf~--- 2.(&-rzt ~tf'(-/<i/l/n>/2, . re2== <er([/1&'). 

~fo 03HatJ:aeT CJ1MMUpOBa.HH9 (UHTerpnpoBa.HHe) IIO BC9M /It) C 

En.-:r£ E; , a 2*~
4 

- rro BCeM /lz.) c E,.=E: (JIDHllii YlJ:eT 

BHIJOJi\,JJ;eHim), ,..,._,-iJ/1,.. , 7::::: F~eT , 3aMeTllM, 'ITO B Hepe.IDITII

BIIC'l'CKOM CJIY'lae l=fS=fl**=~O, a o(,*i'-u "/** OTJmt!Hll OT HYJIJI 
,nJIJI IIOT9HIUWJIOB TltiiU RYJIOHOBCIIDI'O ( CM. pas,n;eJI I) , 
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B~weHCK~H C.B., HH03eM4eB B.H. H~3K03HepreT~4eCK~e TeopeM~ AnR P4-81-327 
KOMOTOHOBCKOrO pacceHHHR Ha MHWeHH, HaXOAR~eHCH 8 B~pOmA~~HOM COCTORHHH 

Ha np~Mepe KoMnTOHOBCKoro pacceRH~R Ha c~cTeMe ABYX 4acT~4 c Hy~ea~M no~H~M 
MOMeHTOM HccneAOBaH~ Ka~eCTBeHH~e H3MeHeHHR ~ HH3K03HepreTH~eCKHX TeOpeMax; 
BHOC~M~e npeAnO~O*eH~eM 0 S~PO*AeHHOCT~ COCTORH~R ·C~CTeM~. HaHAeH~ CTaT~4eCK~e 
napaMeTp~ TaKOH M~weH~, onpeAe~R~~e pacceRH~e np~ H~3K~x 3Hepr~Rx. noKaaaHo, 
4TO B B~PO*AeHHOM C~y4ae, B006~e roBOpR, He ~MeeT MeCTa pa3~0*eH~e ~HBap~aHTH~X 
aMn~~TYA no o6o6~eHH~M no~Rp~3yeMOCTRM 4aCT~4~• 

Pa6oTa B~nO~HeHa B na6op~T0p~~ TeopeT~4eCKOH ~~3~KH OHRH. 

Coo6uleHHe 061>eAHHeHHoro HHCTHTyTa RAePHWX HccneAOBaHHH. AY6Ha 1981 

Vyshensky S.V., lnozemtsev V.I. Low Energy Theorems for· the ., 
Compton Scattering on the Target in the Degenerate Sta~e 

Plt-81-327 

The qualitative changes in low energy·theorems,caused by·the system state 
degeneracy are investigated for a particular case of the Compton scattering 
on the zero total moment two-particle system. The static parameters of this 
target are found,'which govern the low energy scattering. It is demonstrated 
that the invariant- amplitude expansion over the particle generalized polari
zabilities, ge~erally,speaking,fails to work •. 

1
_ The investigation has been performed at the Laboratory of Theoretical Physics 

Whysics, JINR. · . 
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