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SUMMARY 

The sum rule for nucleon dipole moment is obtained with the help 
of the tho disp.:rsion relation an:l.low energy theorem for the nucleon 
compton-effect amplitude wit~out P-and T-invariance conditions. 

In the general expression for nucleon compton-effect runplitude 
(2) the invariant functions y.#O corresponds to P-invariance vio

lation~, ~1 .. 7 8 violates n..:-invariance. 
. . ... ) ' .... ' ' For fo~vard scatterines r0lations (4) and (5) be~;een invariant 

±'unctions spiral amplitudes .with Jm'- m\ 712 are considered in (3). 

From (4) follow (10) and (11). 
The quasi-local operator ~t~~~2) in (12) does not contribute in 

virtue of (4) to Arv as determined in (13). Then (15) follows. 
For ~\ r~ (17) takes place with symmetry condition (18). Result (19) 

follows from (11) and• (18). Whem the low energy theorem is considered 
here, its PT-invariance properties are take;1 into account. Then (21) 

follows from (20). Gradient invru:iance conditions (22) together with 
(15) allow. to prove that (25) takes pl~ce. From (25) it follows that . . 
P

00
(k) does not contribute to the low energy amplitude. With the help 

of (24), (26) Singh lemma (27) and of· most general PT-invariant low 
energy expression (28) and pole contribution (29)-(31), 04), results 
(32),' (35), (33) and (33 1 )·follow.·From low energy theorem (30) low 
energy expressions (37) and (38) for invariant functions follow. 
From (37) and (19) the sum rule (39) follows. The imaginary parts of 
compton-e!x·ect amplitudes are given through photoproduction amplitudes 
(41) with the help of unitarity condition (42). In (41) the amplitudes 

G-i t.O and Fi = 0 correspond to the P-invariance condition. The 
first part of (44) is not vaiid when vector meson photoproduction 
takes ·place. 
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B B eF! eH n e 

llellblO. IIBCTOStlllCH pa60Tbi HBllHeTCH BbiBO!l rrpaBJma cyMM llllH llHflOllb

HOrO MOMeJITB na lloC~ llllH BMflllHTYJl HYKllOIIHOro KOMflTOJI-9tjl<jleKTllo 
' . . . " 

BJia'lnne B e
2 

- npn6nn)KeJinn paccMaTpnBaeTCH Teopnn JIYKllOHHoro 

KOMITTOH-8¢cfleKT8o 3aTeM C ITOMOIIlbiO o6o6meJing llli3K0911CpreTH'ICCKOH Teope

Mbl H JloCo flOlly'leJIO npaBHllO CyMM JlllH lliWOilbl!Oro MOMCI!Tll IIYKlliJHllo 

Pa11ee o6o6meJIHe IIH3K091IepreTH'IeCKOH TeopeMbl llllH BMflllHTYllbl KOMITTO:i-

. Ill 121 · . 
scflcfleKTll paccMaTpneann Kel13ec u AnMDIIJl • B nacTonmelt. pa6oTe npn 

BbiBO!le HH3K09llepreTH'IeCKOH TeopeMbl CHHTbl IICKOTOpbiC rrpet.tiTOIIO)I{CHHH, 
. /2/ 

COUCp)I{8UIHCCH B 

B COOTBCTCTBHH C fiOllY'ICHHhlM 3JlCCb npaBHllOM cyMM UHITOllbllhlH 

MOMCHT HYKllOHB Bhlp8)1{8CTCSI 'lepe3 ItJITerpan flO 9HeprHSIM OT npOll3BCllCHHH 

8MflllltTYJl cfloTOpOiKJlCHllSI MC30HOB HYKIIOII8MH0 nplt'ICM OJlliB H3 llMfllliiTYll 

npOH3BC!lCIIIISI o6pamaeTCSI B Hyllb npn cnpaBC!lllllBOCTH p -HHB8p1I8HT-

JiocTn, a ace npon3B.eJleHne o6pamaeTcSI B IIYllb npn cnpaeennneocTn T -

IIHBBpllBIITHOCTHo 
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nony'19liHOe COOTHOlli9Hll9 (39)-(44). MO)K~T Ob!Tb llH;epeCHb!M B CBSI3ll 

c npo.non)KaiOll!llMIIC.II aKcnepnMeHTanhllbiMII nonbiTKaMn nomranTh npe.nen 

!ln.H ,[lllllonb!IOI'O' MOM9HT8 Jieil:TpOlla. 

He.naauo naMeuenne npaanna cyMM .nn.11 KBa.npaTa MarHIITHoro MoMeH-

/3/ 5 u p T Ta B OTCyTCTB:He Tpe OB8llllll - II - IIliBapnaUTHOCTeil: paCCMaT-
/2/ 

pnaanocb B • O.nHaKo nono5aoe paccMoTpeHne o'!eHb ManbiX .no6aaoK 

( nponopunouanhllbix· KBa.npaTy .nnnonhlroro MoMenTa) K KBa.npaTy MarunT-
2 . ' 

aoro MoMenTa B e - npn6mi*eunn npe.ncTaBn.HeTC.II Manoo6ocuoBaHHbiM 1 

llOCKOnhKY npn STOM npeHe6peraeTC.II · ( 'lllCneHUO 6onblllllM) BKna!lOM cne.nyro- -

U!IIX npn6nll)K9llllH llO KOHCTaJITe aneKTpOMai'HllTHOI'O B3a:HMOLl9HCTBll.IIo 

nony'leJIJIOe B JiaCTO.IIU!9H pa6oTe COOTliOlli9Jill9 (39)-(44) CBSI3aHO 

C cymecTBOBaH:HeM (B OTCYTCTB:He Tpe6oBaHRH p - ll T -nHaapnaHT-

HOCTeil:) HOBOH CllliHDBOil: CTpyKTYPbi .B BMllnRTy.Qe HyKnOHHOI'O KOMllTOJI-acpcpeK

Ta: Ha HeHyneBOH yron pacce.HHll.IIo PaCCMOTpeHne B e 2 -npn6nJI)K9Hllll HOBOH 

aMnntiTY!lbi 1 nc'!eaaroureil: npn cnpase.nnnaocTn 
. ~ 

p - ll T -nJIBapnaJITHoc-

. T9H1 • npe.QCTaBnSieTCSI cpll3ll'!eCKll OOOCHOB8HHbiM. ll::m nony'leHRSI COOTHOll!e

Hll.II ( 39) Mbl paccMaTpnaaeM npe.nen aMnnnTy!lbi npn 0 ... 0 ° 
/415/ 

ABTOpbi pa6oT Jie.naaHo nony'lnnu (.npyroe) npaanno cyMM anSI 

,[lllllOnhliOI'O MOM9HTa H9il:TpOHa 1 llCXO,[l.II ll3 !loCo .,[ln.II tflopM-cjlaKTOpOB HyKnOJia 

llO Macce O!lHOI'O II3 "BllpTyanbHbiX .KOHUOB" • 

llnH nony'leHII.II COOTHOlli9HllSI (39) !lOCTaTO'IHbl aHan:HTll'19CKlle CBOHCT-

Ba aMnnnTy!l KOMnToH-acpcpeKTa, ycTaHaannaaeMbie ( B e 2 -npn6nn*eHnn) 

OOb!'IHh!Mll M9TO,[laMII KBaHTOBOH Teopllll llOliSio 

A MnnuTylla gyKnOHHoro KOMnToH-appeKTa 

A. AMnmiTY!la KOMilToH-acpcpeKTa ua uyKnoue 

y(k)+ N(p) ... y(k')+N(p') (I) 

4 

6ea Tpe6oaannil: p - ll 

B Bll.Qe 

N=e~* evN p.v e '* 
ll 

+iyo Yl +iyoKy2 

+iYo Ya+iy5K Y4 

+ i K y 6 + y 5 T 8 + i y. l 

" 
+K y8 +yoT5+ iy 

3.QeCb 4-BeKTOpb! p ~ , ~ 

aynhT8T8Mll npaJire/B/ 1 a B 

BO!lJIT K TOMy1 'ITO BCe llHBa] 

OT KllHeMaTII'I9CKllX CIIHrynHpi 

HbiMII uynro npn uano*eHnn y1 

n T 8 oTnti'IHbi oT Hyns np1 

H9Tpy!lHO y6e.QIITbCSI 1 UallpllMI 

cnpaae.nnHBOCTII Tpe6oanunil: ~ 

B ( 2) BC9X cpyHKUIIfi y I Ha] 

Y a I y 7 I y8 I T 7 II 

HaKOH9U 1 y2 I y 4 I Yo 

IIHB8pll8HTHOCTh. 3TH OOCTOH1 

Hll3KOSH9pi'9TII'I9CKOfi TeopeM 

B. '4ncno JieaaancRMbiX 

CH .QO 4-x. lJTOObl yCTBHOBIITI 

0 
npn 0 = 0 1 pace y I 



T 5b!Tb llHTOpOCHblM D CDH3ll 

TK8Mll ITOHH3llTb npeaen 

aapaTa MBI'HHTIIOI"O MOMeJI

. mmapnanTHOCTeil paccMaT

~ o'leHb ManhiX no5anox 

ITa) K KDanpaTy MBI'HllT

:eT~H Manoo5ocnonaHHhiM 1 

5onhwnM) BKnanoM cnenyro

oro naanMoneilcTBHH, 

HUe (39)-(44) CBH38110 

p - H T -mmapnaHT-

~ HyKnOHHOI'O KOMITTOH-9~~eK

~ B e 2 -npn5moKeJIHll l!OBOH 

p,_,ll .T -Hl!BapnaJITIIOC

nnH nony'leHHSI COOTliOWe-

llpH (J-+ 0 ° 
'yroe) npannno cyMM nnH 

nH,¢opM~aKTopon HyKnoua 

qHb!. aHanHTH'Ie·CKHe CBOHCT

a ( n e 2 -npn5numeunn) ' 

e 

( 1) 

6ea Tpe6onaunfi p - H T -uunapHaHTHOcTeil MomeT 6btTb llpencTanneHa 

n anne 

N = e p* e 11 N p. 11 e '* p. 

" +iy 0 y 3 +iy 0 K y 4 1-i 

P' P' ,, 
-.I::.11-~11-[T 1 +i KT

2
+ 

p, 2 

P~ N 11 +N p.P~ 
(P, 2 N 2) ~2 

+ i K y 6 + y 0 T 8 + i y 5K T 6 ] - i 

( 2) 

3necb 4-neKTopbi P~ N 11 1 ~-7; nocTpoenht n cooTBeTcTBHII c pe-

aynhTaTaMn npaHre/B/ 1 a BBeneHne HOpMHpOBKll 3THX B9KTOpOB npn-

nonnT K To My 1 'ITo nee nHnapnaHTJibte ~YHKUHH T 
1 

"• y
1 cno6onnhx 

oT KHI!eMaTn'lecKnx CIIHrynHpnocTefi, cf>yJIKUllll T 
1

,
2

,
3

,
4

,
0

,
6 OCTaroTCH HepaB-

HhiMH nynro llpn Hanomenun ycnonnil p - II 

T 8 oTnii'IHhi OT nynH npn oTcyTCTBllll 

T -liHBapttanTnocTefi1 T 7 

T - uunapnaHTHOCTH, KaK 

HeTpynno y5ennThCH 1 uanpnMep1 ananorn'IHo ToMy, KaK sTo nponeneHo npn 

181 cnpanennliBOCTll Tpe5oBaHHfi nHCKpeTHbiX Cl!MMeTpllfi B 
1 

cyweCTBOBSHHe 

B (2) Bcex ~YHKUHfi yl napywaeT l' - llHB8pii8HT.HOCTb 1 ¢YHKijllll y 1 
Y 3 1 Y 7 , Y 8 I T 7 II T8 HapywaroT T - HIIB8pllaHTHOCTb1 Ill 

HaKoneu 1 y 2 y 
4 Yo y6 T7 H T8 HapywaroT PT 

nunapnaHTHOCTb, 3Tn o5cTOHTenbCTBa 5ynyT y'ITeUbi npn noxaaaTenhCTBe 

Hll3K03HepreTl!'I9CKOfi TeopeMbl, 

- \ 

0 
E. l{ucno HeaanncHMbtX HHnapnaHTHhiX ~YHKUHfi npn 0 = 0 yMeHbwaeT-

CH no 4-x, 11T05bt yCT8HOB1ITb CB.IJ3ll 1 KOTOpbte CyiUeCTByroT Memny T I 

(J = 0 
0 

y I npn 1 paCCMOTpliM1 8H8nOI'li'IHO TOMy1 KaK 9TO nenan 
II 
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. /9/ ,1.. , ( ) lllexTep 
1 

B c.u.M. cnnpanhllhie aMnnnTyllhi 'f' m ', m , rne rn m -

-paSIIOCTh npoeKUHH CllHliOB tPOTOHa li HyKnOH8 Ha nanpaBneHHSIX IIX )lBli)I(9.

HHfi B KoneqnoM (naqanhHOM) COCTOHnHH, 

llpn pacceHHHH Bnepen (nasan) npoeKUIIH nonnoro yrnoBoro MOMenTa 

B KOlteqnoM H naqanhHOM COCTOHJlliHX paBna m' li m (- m' n+m ). 

Torna n:s coxpanenns:~ nonHoro yrnoBoro MoMenTa cnenyeT, qTo npn 

P
.acceHHHII Bnepen rp , .. (sinL)Im'-m\, a npn pacceHHHH nasan 

m ,m 2 
rp , .,(cos .JL) \m '+m I 

m,m 2 

Or pannqnBaHCh KHHeMaTnqecKHMH cooTHol!IeHHSIMH npn Q 
2 

"' 0 

lllll!I9M cnnpanhlihie aMnnHTYllhi, y KOTOph!X I m , - m r?. 2 

811 w rp ±
3

/ 2 , =1=
3

/ 2 =sin f [± (T 1+ T 3 'i' 2 i y 7) E + (T 2 + T4 ± 2 i y 8 )M p -

-p( + 2 T 6 +i ( y, + y 3)) + w P ( + 2T 7 + y 2 + y 4 ) 

.. 
81Twrp±I/

2
,=F

3
; 2 =sin-{-[M(T1 +T 3 +2iy 7)-wp(T2 +T4 ±2iy8 )± 

±wp(+2T7+y2+y4)] 

81Twrp±
3
12,_

1
;

2 
=sin -;-[M(T1 +T3 + 2iy7 )-wp(T2 +T 4 ±2iy )+ 

+ 

3nech 

.+wp(=F2T7 +Y2 +y4)] 

w - nonuaSI aHeprHH B c.u.M., a 

w 2 -M 2 =2Mv+ 2Q
2 E = ( w2 + M 2 ) I 2 w , p = ( w2 - M 

2 
) I .2 w .• 

1 Bbl-

( 3) 

11s Tpe6oBaliHH o6pal!IennH B nynh npn (J = 0° 

nocnennnx paBencTB B (3) nMeeM: 

npaBhiX qacTefi qeThipex 

T 
1

+ T 3 =v(T2 +T 4 ), y 4 =-Y 2 Y7=- 11 Ys (4) 

T 8 = 0 
2 

Q =0. npn 

6 

C yqeTOM ( 4) liS IIepBI 

T6=-+(Tl 

0TM9THM1 qTo OCTaiOl!I~ 

HOCTefi COOTHOl!IeliHH Ml 
I 101 191 

pa6oT n 

llnH pacceHnnH Bn 

BaMH, tJTo6bi ycTaHOBll' 

saunn e Jl nBa BeKTO 

a nnH e 
Jl 

... 
p' 

- B9KTOpl 

HeTpynno nnneTh 

N (p'' 

N(i:' 

N (p, 

N ( ;;, 

TaK, qTo, aanpnMep, 



¢ m',m I I'J:Ie m '(m)-

Ha HanpaBneHHHX HX ABH)Ke.-

nonHOI'O yrnoBOI'O MOMeliT8 

H m (- m' n+m ). 

MOMeHT8 cneayeT1 'ITO llpH 

JU pacceHIIHH HaSaA 

UleHHHMH npH Q 2 
= 0 1 Bbl-

,_ ~ r~ 2 · 

+T4 ±2iy 8 )Mp-

( 3) 

npaBbiX qacTeti qeTbipex, 

(4) 

2 
Q =0. 

C yqeTOM ( 4) H3 IIepBb!X ABYX paBeliCTB B ( 3) npH () = 0 0 

Yl + Ya 
-y 7 = v y 8 = --2--

npn 

OTMeTHM, 'ITO ocTaiOI.UHecH npn cnpaBeannsocTn p - H 

nonyqaeM 

( 5) 

T - nnBapnanT-

HOCTefi COOTHOUleHHH Me)KAY lPYHKUHHMli T 1 COBIT8A810T C pesynbTaTaMH 
I tO/ /9/ 

pa6oT H 

llnH pacceniiHH snepea aMnnnTyaa ( 2) o6naaaeT HJ!TepecHbiMH cBoticT

BaMn. t~fT06b! ycTaHOBHTb HX1 Bbi6epeM AnSI HanpasneHHH BeKTOpOB nonnpH-

38UHH e p. AB8 BeKTOpa 

e 

-+ P= 
[JZ'kl ------

l[k'k'll 
H 

.,. 
- BeKTOpb! p H 

-+ , 
n = 

[ k-+' p] 
I[J{''pll 

HeTpyano snaeTb us ( 2), 'ITO 

-+ 
n = 

- . 

N (it', it) =-N ( P' 
p. ' 

p, 
v 

TaK 1 'IT0 1 HanpHMep, 

7 

[kpJ 
I[ k p ... l-1 ' 

( 6) 

( 7) 

( 8) 

(9) 



' 

I 

.. .. [ ,, 
N(p,·n')=-1 (y

5 
+iy

7
)+iK(y

6
-iy

8
)+y

5
(T

5 
+T

8
) + 

" +I y
5 

K (T
6

+T
7
)], 

N ( ;,} ) = I[ ( Y 5 

,, 
iy

7
)+iK(y

6
+iy 8 )+y5 (T 8-T 5 ) + 

+iY5 K(T6-T7)]. 

YcTpeMil~ 0 K 0 ° • Torlla 113 coo6pameniift CIIMMeTpnn BeKTOpbi jJ 

II 
.... , 
n=n tf!naii'teCKII paBnonpaBUblo 3To 03Ua"'aeT, "'TO 

N(p .. ,p)= N(r:.~) 
( 10) 

.N (p .. , ;)=-N(;,p). 

Ycnoane ( 10) onHTh npiiBO.OIIT K (4), II , nao6opoT, II3 (4) BbiTeKa

eT CBO HCTBO ( 10) o .. 
PaccMoTpiiM Teneph aciiMnToTn"'ecKoe noBellenne aMnniiTYil npii 

Q 2 
!jJIIKC; v .. oo • B na6opaTopnoft ciicTeMe 

v=-1-(w+cu;): Q 2 =-1-wcu'O-cosO) 
2 2 . 

2 
llpii tiJIIKCIIpOBaHJIOM Q 1 npii V .. "" 0 .. 0 ° • llpii 9TOM .JIMeeT 

MeCTO ( 10) • 

113 ( 10) cneJlyeT, "'TO npii v .. oo 

y 
1 
(v, 0) + y 

3
(v, 0) ... 0 , T 

5 
(v, 0) ... 0 , ( 11) 

v ... 00 

3TII CBOftCTBa IT03BOnSIIOT nony"'IITb JloCo 6e3 Bbl"'liTaHIISI JlnH aMITniiTYilbl 

y 
1
(v, 0) + y

8
(y, 0) II npaBHno CyMM JlnH llHITOnhHOI'O MOM9l!Ta. 

B." AnanHTII"'eCKHe cBoitcTBa aMnnnTYilbi pacceSIHHH ocnoaaHbi na 
I 111 

npellcTaBneliiiii aMnnnTYilbi B BHile 

8 

U' N U = -' ( N ret 
p.v u p.v 

, 1/ 

=2rr 2 i( ~)12 Jd4 
M2 

I p. - raft3en6eproBCKII~ 

O(z)= 
l 

0 

zo > 
zo < 

A p.v ( z) - npoii3BO~hRb: 

llpellcTaanHH O(z) 

O(z)=-

pa3o6beM aMnnnTy.oy na 

;-- ( 

rile 

u'A u=rr2 (~ 
p.v M 

iv<--]->llp>= 

lloKameM 1 'ITO KB83 

llnH 9TOI'O BOCITOnbayeMCl 

A p. t 

na KOToporo cneJlyeT, tiTl 

p v (K) = 2 IT 2 i ( p 0 p ~ 
p. . M 2 



(T6+Ts)+ 

6K(T6+T7)], 

C~MMeTpHH BeKTOpbl 

aeT1 'ITO 

( 10) 

ao6opoT, H3 ( 4) BhiTeKa-

neuHe aMnnuTyn npH 

s 0) • 

-+ 0 O • npH 3TOM JIM9eT 

:., 0 f ( 11) 

HTaHmt nnst aMnnHTynhi 

monbHOI'O MOM9HT8o 

:CeSIHHSI OCHOB8Hbl H8 I 

u'N u = ;, (N ret + PIIV (K)) u 
p.v p.v r 

~ 4 -I K z z z ( 12) 
) fd z e <p'jO(z}[j (-),j (--)]+A, (z)jp5, 

ll 2 V 2 rV 

ip.- I'8H39H6eprOBCKHH apMUTOB onepaTop aneKTpOM8I'HHTHOI'O TOK8
1 

1 

0 
K=-1-(k+k'), 

2 

A 11v ( z) - npoH3BonbHhiH KBaaHnoKanbllhii:f onepaTop. 

npeJlCTaBnSISI 0 (z ) B BHJle 

e < z > = 
1 + £ (z ) 

2 
rne £ (z )= 

1 

-1 

z 0 >0 

z 0 <0 

paao6beM aMnnnTyny Ha 

rne 

, I/ 
'A _2(PoPo)/2fd4 -IKz 'j[ (z) u p.v u- TT M 2 z e < p i 

11 
T , 

ret( , k' k) N ret _ Np.v P • ; p, - vp. (-p',-k;p,-k') 

2 i 

( 13) 

noKa~eM, 'ITO KBaaHnoKanbHhlli onepaTop ue aaeT BKnana B (13), 
1111 llnst 3TOI'O BOCllOnbayeMCSI CBOHCTBOM CHMMeTpllll 

( 14) 

H3 KOToporo cnenyeT, 'ITO 

9 



T:>rna 

N /LV(p',k ';p, k )-Nv/L (p ',-k; p, -k') PILV (K)-PV/L (-K) 
·-----=A + ----

21 p.v 2i =Ap.v• (16) 

OTKyJla 

I 

Im T 1 Im T 
2 hn Y1 Im y 2 

Im T a Im T 4 Im Y·a Im y 4 
2 I Im y 

I ( 17) 
A p.v(v, Q )= 

Im y 
6 

- iReT 
8 

Im T 
6 . 0 

Im y 
. 7 

Im y 
. 8 

Im T 
0 

-iRe T 
7 

J13 9pMIITOBOCTII aneKTpOMBrHHTHOrO TOK8 II Il3 ( 13) IIOnyqaeM 

2 2 
ImT 

1
(-v,Q )=-lmT

1
(v,Q ), i=l,3,6. 

'• 2 2 I ImT 
1
(-v,Q )=+lmT

1
(v,Q ), 1=2,.4. 

lmy (-v,Q
2

)=-Imy (v,Q
2

), i=l,3,6,7. 
·I · I 

( 18) 
2 . 2 

Im y 
1 
(- v, Q ) = Im y 

1 
( v, Q ) , =2,4,5,8. 

y 1 (v , 0) + y 3 ( v , 0)-+ 0 rrpii v -+ oo 1 TO )lnH TaK KaK cornacHo (11), 

y 1(v,O)+ya(v,O) MO)I{HO 38IIIIC8Tb Jl.C. 6e3 Bbl'l:IIT8HIIH 

2 00 

Re ( y + y )( v, 0) = - P f 
· 1 · a " v 

t 

B KOTOpOM IICIIOnh30BaHO (18). 

v ' Im ( y 1 ( v ') + y 2 ( v ' ) ) 

v ,2 - v 2 

qT06bi rrony'l:IITb 1!3 ( 19) 11p8BHnO CYMM 1 OCT89TCH H8HTII 

10 

dv'•(19) 

lim R 

II Bbipa )1{9HIIe JlnH Im 

8MIInliTYJlhi !floTOpOIKJlE 

llOK838T9nbCTBO 

crrpasennusocTII Tpe6c 

liB Bbl'l:IICneliiiii BKnaJl. 

rrpenrrono:KeHIIII, 'ITO K 

113 nanhHeil:mero, MOl 

HBnHeTCH JlOCT8TO'ilibl 

B OTCYTCTBII9 'I 

TyJla KOMIITOli-9~9K'I 

Mbie. TeM lie Mea:ee , 

JlnH JlOK838TenbCTB8 I 

oTnii'l:lle oT pa6oThi A 

P 10 (K)=P 0 l(K)=O. 

C caMoro Ha'l:an 

Til )lnH 8MIIniiTYJlbl pE 

rrpenene. YKa3aHa:oe 

HO yCT8HOBIITb cneay: 

BKn8Jl8 !IBM IIOH8Jl06II' 

B8HIIH rpaJlii9HTHOil: H 

<p 's 'I j p.lps >= (2 



( 17) 

3 ( 13) rronyqaeM 

i = 1,3,6. 

i= 2,4 . 

= 1,3,6,7. 

( 18) 

=2,4, 5, 8. 

r npn 1/ ... 00 ,·To ansr 

·• 6e3. Bh!'IHT8Hllfi 

dv'•(19) 

y 
OCT8BTCSI H8HTll 

I 
I 

lim Re ( y 
1 

( v, 0) + y 3 ( v, 0)) rrpn v ... 0 

ll Bb!p8)1{BHHB JJ.mi c IIOMOUlbiO ycnoBnfi ynnTapnocTn qepes 

8MilniiTYJJ.bl cpoTOpOlKJJ.BHHSI IlllOHOB II8 HyKnOJiaX. 

HnsxoaaepreTH'IBCKasr TeopeMa 

llOK838TBnbCTBO Hll3KOBHepreTll'J.BCKOfi TBOpBMb! MBTO/].OJ\-1 noy IIpll 

crrpaaeanuaocTn Tpe6oBannfi p- n T - ll!IBapnaHTHOCTefi ocnoaano 

Il8 Bb!'IHCnBHllll BKnaaa OiliiOHyKnOH!I:)PO IlpOMB)I{YTO'IHOro COCTOSIHI1SI B 

rrpearrono:Kemm, 'ITO KBasnnoxanhHhiil: 'IneH P 0 0 
( K) = 0 • KaK cneayeT 

113 aanbHefimero, MO)I{JIO, oanaxo, rroxasaTb, 'ITO p 0 0 "' 0 ( W 
2 

) t 'ITO 

SJ.BnSIBTCSI JJ.OCT8TO'I!Ib!M JJ.nSI ,!lOK838TBnbCTB8 TBOpBMb! B BTOM cnyqae. 

B oTcyTcTBne Tpe6oaannfi p - n T - nnaapnaHTJiocTefi aMnnn-

Ty,oa KOMIITOH-BcpcpeKT8 COJJ.Bp)l{llT JJ.OIIOnHHTBnb!Ib!B IIBIIHB8pli8HTHb!B cnarae
'>· 

Mb!Bo TeM liB MBHBB. OK83b!B8BTCSI1 'ITO JlOIIOn!IHTBnbHb!X IIpB.OIIOnO)I{BHllfi 

,onsr JJ.OK838TBnbCTB8 Hll3KOBHeprBTll'J.BCKOfi TBOpBMb! J].enaTb HB Hy)I{HOo J3 
/2/ 

OTnll'IllB OT pa60Tbl AnMOH/1.8 1 Mbl HB 6yJJ.BM IlpBJJ.IIOnaraTb
1 

'ITO 

P 10 (K)=P 01 (K)=O. 

C CaMoro Jiaqana 6y,oeM Y'IllTb!B8Tb CBOHCTBO P T -:- nnaapnanTnoc-

Til JJ.nsr 8MIInllTY/1.bl peanbJIOro KOMIITOH8-9cpcpeKT8 B Hll3KOBHepreTH'J.BCKOM 

npeaene. Yxasaanoe caoficTBo aMrrnnTyllbi oTMe'Ieno AnMonaoM. Ero Mo)l{

no ycTanoBHTb cneayiOlllllM o6pasoM. Tipn Bhi'Incnennn oanonyxnonnoro 

BKnaaa HaM IIOH8JJ.06HTCSI MaTpli'Illb!H BnBMBHT <p 's 'l.i p.l ps > 

B8Hllfi rpaJJ.HBHTHOfi li nopeHU-liHBapnaHTHOCTefi/12/ 

11 

• l1s Tpe6o-

( 20) 



+ i F 2 (k
2

) ( ') F 3 (k
2

) ( ') ( 2)( 2 --=---·- P+P ,+---- y5 p+p II+F4 k k Y, + 
2M r 2M r r 

~2iMkJ.L)}u(p)~ 

npn k 
2 

= 0 

F
1
(0)=e, F

2
(0) =i'lJ.L, F 3 (0)=a; F 4 (0) = b, 

rne e I'll:' a, b - sneKTpH'l9CKHii 38pHll1 llHOManbHhlii MarHHT-

llblii MOM9HT1 sneKTpH'leCKHii llHIIOnhHhlii MOM9HT1 auanonhHhlii MOM9HT HyK-

nona. 

CoBepwnB P T- npeo6paaoraune 

I;,;>_,<;.--; I _.,. ... -+ .... 
' 'I I ' ' <p,s -+p,-s> 

li ··cpaBIIHBilH peaynhTilT npe o6pa30B8HHH C pe3ynhT8TOM spMHTOBOrO 

COUpH>Kei!HH1 BlfllliM1 'ITO TOnhKO OTnH'lHblii OT Hyng 8HiliTOnhHblii 38pHll 
. ' -

JiapywaeT Tpe6oaaune P T "'" nuBapnauTuocTn. llnH npoueccoB c peanhllbiMH 
2 . 

cjloTollaMn k = 0 u BKnan auanonH o6pamaeTCH B uynh. 

TaKuM o6pa3oM, unaKosnepreTH'IecKnii npenen aMnnnTyllhi peanhuoro 
/2/ 

KOMITon-~~eKTa ynoaneTBOpHeT Tpe6oaaunro P T - HHBapnauTuocTn 

a, cnenoBaTenbllo, npn 

2 
V=O, Q =0 

y 2 = y" = y 5 = y 6 = T 7 = T a = 0. 

llnH paCCMOTpeHHH BOUpOCa 0 KB83HnOKilnhiiOM qneue 

ayeM Tpe60B8UHH rpanneHTIIOii Ul!BapHilHTHOCTH 

k'l:' NJ.LV =Nil"' ky=O 

H npencTaBneune aMnnnTyllhi N Jl"' B Bnne ( 12) n ( 13). 

Ha (22) n (12) nonyqaeM 

12 

( 21) 

P Jl v ( K) ncnonh-

( 22) 

\l 
; ). 

"' 

l 

; 'k ~ P J.LV ( K) u = f e 

llH~~epeUUHpyH STO 

P, (K)=-k' _a_p .(1\ 
""' J.L ak, J.L"' .\ 

0TC!Ollll BlfllHO, 'ITO 

pov( K) 

Ha cBoiicTBa CHMMeTpnn 

llbie cTenenn K •. Torna 

p 

llanblleiiUJee Bbl'lliCnl 

e'k ... = ; 'l 

n B n'a6opaTopnoii cncTelli 

N J.LV B anne 

N = JlV 

rne u J.LV - BKnan- onu 

E J.LV=E ;~t +PJ.LV(K) 

Ha (22) n (25) cne 

k'
1

k
1 

(u
11

+E
11 

)=I 

B cuny neMMbi CnHI 

E 



I (0) = b , 

pHn1 BHOMBnhHbiH MBI'IIHT

~HarronhHhlH MOMenT HYK-

-+ 
·S, > 

bTBTOM apMHTOBOI'O 

nH anarronhHhlil sapHn 

.nH npoueccoe c peanhHbiMii 

: .B Hynho 

.en aMnnnTynhi peanhnoro 
. /2/ 
JT - HHBapHaHTHOCTii 

. " 

IOM 'qnene Pfl"' (. K) Hcrronh-

( 22) 

H'(13). 

lln~~epeaunpyH STO COOTHOllieHne ITO 

0Tcrona ennno, 'ITO 

k, 
.\ , rronyqaeM 

P0 "'( K>=-k~-a-P (K),O(w). 
ako fl"' \ 

( 24) 

113 CBOHCTBa CHMMeTpllH (15) cnenyeT, 'ITO P 00(K) conep>KHT nllllib 'leT-

Hbie cTenenH K • Torna ( 24) o3naqaeT, 'ITO 

P oo(K),O(w 2), (25) 

llanhneH:mee Bbi"lncnenne npoeeneM B nonepeqnoH: Kann6poBKe 

H B n'a6opaTopnoH: cHcTeMe. TaK >Ke, KaK H B pa6oTe AnMonna, npencTaBnM 

N fl"' e BHne 

Nfl"' =.U fl"' +Ell"' ' 
rne U flll - BKnan onHoHyKnOHHOI'O npoMe>KyTO"'HOI'O COCTOHHHH 1 a 

ret ( ) 
E fl"' = E fl"' + p fl"' K • 

113 (22) H (25) cnenyeT, 'ITO 

k ( E ) , ( E ret ) ( 4 ) 
'lkj Ulj+. II =W W Uoo+ 0,0 + Q W • 

C 
/13/ 

B cHny neMMbi HHra 

Eret ,O(w2) 
00 

13 

( 26) 

( 27) 

•I 



II nocne!UIIIe JlB8 COOTHOliieHIIH ( 26) II ( 27) IT03BOnHJOT Bb!p83IITh E I l 

c TO'IHOCThJO ·no "tJ:neHoB nopHJlKa w 2 • B na6opaTopHoit ciicTeMe. Haii6onee 

o6miiM P T - mmapiiaHTHhiM Bbipa)KeHIIeM lWH E 1 l "' 0 ( w) 

-+~-+ ' 

E ll(k',k,a)=A8 1 l +Bfllk ak+ c k'1 ai + F a 1 k l + 

+D(a1 kj -k 1al)+G f llk(k-k')k+l81 l (a',k-k'). 

C ITOMOllib!O ( 20) H9TPYilHO Bbl'IIICniiTh OllHOHyKnOHHh!H BKnan 

2. 2 

u I j =- ( 
1 

p. ( f o a of I k ' f j k ) + cu t.m n [. m p p n Q q 

+~!:.-(k k f a -k'k' f a )+ l\lw P I P l m m p j p 1 I" m 

+<-~-)
2

-2 -<k k -k'k' )] 
2M li) I j I j 

l " e 2 
... ... i e a ... ... -> ... ... 

u =---- [-- k'k+ -- (k'k)(a, k-k ') + 
oo ww' l\1 M 

e e 2 ......... 
+iw{--(2p.---)-2a }(a[kk'])] 

M 2M 

l 
u 0 j =- li) 

[2ia( p.+-e __ )(a'I(')k' 
2M l 

-~-<ak')k, 
M 

3necb 
e 

P.=TM+~P. 

noncTaBnHSI (29) I 
e 2 

A=--M-, 

e 2 ........ 
+ -M" k 'J -2iap. (k'.k)a l ] . 

- IIOnHh!H M81"HUTHhiH MOMeHT, 

(30) u (31) B (28), rronyqaeM 

C = F = 0 B=iwl~-(2p.-~-)-2a2 

M 2p. 

6yneT 

( 28) 

( 29) 

(30) 

(31) 

(32) 

1-D =- ~~ 
M 

G - HeorrpeneneHo. 

nng nanhHeitwero y'ITBM 1 'ITO B CMny (22) 

14 

l 

I 

/2/ 
AnMOHil. 

li), ( u 0 

noKasan, 

ret 
E Oj 

Torna c y'IeToM ( 2• 

re.t 

E Oj=~ Oj + P0l(K 

• rne Han:6onee o6meit c:rpy 

M 1 l=A'8 

TaKUM o6pasoM, 

k ~ ( E I j +W 'M lj ) . 

· noncTaBnHH (28) 1 (29) II 

M 1 l"'O(w), 

oTKyna cnenyeT, 'ITO 

E Oj = E ~· 

TaKHM o6pasoM, 6e 

aHepreTn'IecKnii rrpenen 1 



II03BOn5IIOT Bb!p83HTh E I J 

na5opaTopuou cncTeMe uan5onee 

ami E 1 J "' 0 ( w) 5yaeT 

( 28) 

ilyKnOHHh!H BKnaa 

( 29) 

4 ·~ ... 
1 (a, k-k ') + 

(30) 

.. ... 
k k' ])] 

iea ( ... k ... ')k' ---- a J 
M 

( 31) 

... ... 
k 'J -2iaJl (k'.k) a l ] , 

M6MeHT, 

, rr~nyqaeM 

..L (2ft.:. __!;,_ ) - 2 a2 

M 2Jl 

(32) 

G - ueorrpeaeneno, 

/2/ 
AnMoHa rroKaaan, 'ITO 

E ret M 0 ( 2} 
0 J =- k I I J + (U • 

Toraa c ytieToM ( 24) 

· ret 

E Oj=E Oj 

rne nan5onee o5meu C!PYKTypoil nnH M (n anH M 

TaKHM o5paaoM, 

'{22' ) 

(33) 

) HBnHeTCH 

' (34) 

noncTaBnHH (28). (29) H (31) B (22j H Y'IHTbJEaH (33), H8XOAHM 1 'ITO 

e 
I =- 2 i a ( f! + 2M-); (35) G = 0, 

OTKyna cnenyeT, 'ITO 

(33' ) 

TaKHM o5paaoM, 5ea Tpe5oBannil P- n T -HHBapaanTnocTeil HH3Ko-

anepreTnqecKnii rrpenen nnH aMrrnHTY/lhi KOMrrTon-a¢cpeKTa' HM;eeT BHA 
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2 ... ... 2ip.2 ... ... ... ... ... 
e'* e N =--e-(e'e)---- (a[[k'e'].[k el])+ 

I l ll M (t) . 

e ( e 2 -> [ -> ... ] i e p. ... -> -> ... -> ] +iCt.JI- 2p.---)-2a l(a e'e )----l(ek')(a[e'k' )-
M 2M MCt.J 

-(;'k)(;[;k])l-2iap.f(;,;-)(;k')-(~;)(;'k) 1-

e· _. ..... -+ -+-+ 
2 in ( p. + -- ) (e 'e ) (a • k- k ') . 

2M 

2 
C IIOMOillbiO ( 34) H8XO/liiM 0 'ITO IIpn II = 0, Q = 0 

y I+ y 3 

2 
I. = v Y I =- v. I =- 4 ap. M 0 . 8 0 ·7 0 • 

KpoMe Toro, na ( 36) nMeeM 

y t'- y 3 

2 

e 2 2 I =2ea, T I =---+4p. M 
o 3 o M 

2 2 
vT

4
l

0
=+ 4Mp., T 1 lo=-8Ma 

( 36) 

( 37) 

( 38) 

2 
e 2 

vT 2 l 0 =--·- -8Ma 
2 e e 2 

T 6 l 0 =-2p. +-(2p.---)-2a 
. M M 2M 

T I =- [ 2 p. 
2 + _e- (2 p. - _e - ) - 2 a 2 1M + 2 e ·p. 

5 o M 2M 
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I 
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CooTHOIUeHnst ( 21),. ( · 

rrpenen nnst acex nnaapnan~ 

panee, y'I~T aoanmi:a10IUHX 1 

Tefl M8nblX /l068BOK B 8MIIJ 

IIpn6nH)K9HHH <jlH3H'I9CK,H H91 

06'hellHim.st (37), (19 

... l .. 
·.::.4 a p. M,.,; --· · 

• TT ! 

3TO )K9.COOTHOIU9HH9 MO)K€ 
. 2 

T8HHSI /lnSI y 8 ( V ' Q ) 

a aaTeM, rronomnB Q 
2. 

=I 

( 11). 

Yen 

2 B e -rrpn6nn:)Kennn 1 

a<jl<jleKTa onpenenstJOTCSI aMI 

Meaonoa na uyKnonax. Orp 

Typbl KOTOpblX HC'I93810T II 

HOCTefl. 

B oTcyTcTane Tpe6o 

y{k 

MO)KHO npe/lCT8BHTb B CoUo 

T y 
11 

= I {;e ... ) 'G 1 + (; ~ 



... ... ... 
e'].[k ell)+ 

( 36) 

. ) . 

2 ,Q =0 

ap M. ( 37) 

( 38) 

e,( e ) 2 
- 2"- -- -2 a M r · 2M 

- 2 a 2 
] M + 2 e ·p. • 

CooTuorneung (21), (37) n (38) onpeaenRroT unaKosuepreTnqecKnil 

npeaen ang acex nuaapnauTHhiX <f>yuKunil T 1 n y 1 

pauee, yqeT aoamrKarornnx na-aa uapyrnenng 

Teil MaiihiX ao6aaoK B aMrrnnTyahi T 1 

rrpn6nn~eunn <f>nanqecKn ueo6ocaoaau. 

P- n 

06oeanagg (37), ( 19) rrpn v ... o , nonyqaeM 

OQ 

:..4apM=-1- f 
d11 

Im ( Y I + y a ) -~~-· 
lit 

. TT 

KaK 6hlno oTMeqeuo 

T -HHB8pH8HTHOC-

T 6 B e 2 

(39) 

3To ~e cooTuorneune Mo~eT 6biTb rronyqeuo, ecnn namrcaTb a.c. 6ea Bhiqn-

Taf!HK anR y 8 ( 11 , Q 
2 

) , BhxqncnnTb oanonyKnoHHhiH BKnaa B sTo a. c., 

a 38T9M, ITOnO~HB Q 2 =0, yCTpeMHTb II-> 00 H BOCITOnb30B8TbCR (5) H 

( 11). 

Ycnoane ynnTapnocTn 
•• 

B e 2 -npn6nn~eunn MHUMhie qacTn aMrrnnTya nyKnonuoro KOMITToH

s<P<f>eKTa onpeaenRIDTCR aMrrnnTyaaMn ueyrrpyrnx rrpoueccoa $oTopo~eHHR 

Meaonoa na nyKnonax. OrpannqnMCR orrstTb aMrrnnTyaaMn, chnnoBbie c'TpyK-

Typhi KOTOphiX ncqeaaroT rrpn nano~ennn Tpe6oaannil P - n T -nnaapnanT-

JIOCT9lle 

B oTcyTCTBHe ·Tpe6oaannil p -HJIBapnaHTJIOCTll 8MIInHTYJlY IIpouecca 

(40) 

MO~JIO rrp9JlCT8BllTb B CeUeMe B BllJl9 
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+ i (;q ... ) (~;) G
4 

+ i (;;;) F 1 +(;;)(;e ... ) F 2 + 

(41) 

. ·( ...... )( ...... )F ·( ...... )( ...... )F + 1 a){ q s 'a + 1 aq qs 4 , 

s=[ke] ncqesaroT npn cnpanennnnocTn p_ 
I cpyHKUllll F 

I rne 

nunapnaHTHOCTH. Hcuo, qTo B cpyHKUHRX G1 T8K:lKe llORBnRIDTCR no5aBKll 1 

o5ycnonneuuwe uecoxpaueuneM npocTpaHcTBeHHol q~THOCTH. 

Hs MaTpnqaoro ycnonng yHHTapuocTn 

A = v ( T T + ) = 
4
v 

77 

- f d 0 ( q ) T ~ 
77 

( k') T y 
77 

( k ) ( 42) 

. uac 5yneT HHTepeconaTh nnrnh BKnan B 

Im y 
1 

( v ,' 0 ) + Im y 
3 

( v, 0 ) "' 2 v Im y 
8 

( v , 0) . (43) 

ITonc·rauonKa ( 41 ) B ( 42) npnnonnT K ycnonnro 

Im y 
1 

= Im y 
8 

( v , 0) = _v_ ( E + M ) Re I F 1 ( G { + 
(L) 

+ -
1
- G* )+ F 3 4 4 

1 

3 

(44) 
G*1 + F 2 (G~ + -t'G~ )- -i- F8 G; I. 

B (44) E ll w - sueprng HyKnoua n cpoToHa B c.u.M. npouecca ( 40). 

Pe~ynhTaTbi ( 44) n ( 39) naroT ncKoMoe npannno cyMM nng nnnonhnoro 

MoMeHTa HyKnoua. 

18 
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I 
;\ 

381 

· A. ITocKonhKY ·n nn: 

scjlcpeKTa npn pacceRHHH .1 

na 

_,. ~ -
iR 7 (w)(k[e't 

. , rip a BaR qaCTh ( 44) •. He C 

pll30B8lUlbiX ljloTOHOB. C I 

nonnoro ceqennR.BsanMo 

Bllll 

tot tot tot 
a =Uo +0"1 

Pz P 2 
(;2 

rne 
-t . -t ..... 

Pz=(pyk');bO C 

a p
2 

- nongpnsaung Ml 

BllR uenonRpll30B811Hh!X 
tot a 

1 
- nononnnTenhF 

B0311HK8IDIUee nng B38lltv 

MHlliellhiD j .0" ;at ll 

nng nonnoro ceqeHHR1 E 

T -nuriapnauTnocTel. 
I 141 . 

(18) pa5oThi • 

E. KaK nnnno ns 

MOMeHT o5pa!U8IDTCR B 

pnaHTHOCTh), a T8KlKe : 



(41) 

~T rrprr crrpasennrrsocTn p_ 

TaK~e ITOHBnH~TCH no6aBKH, 

~HHOil: 'I~THOCTHo 

(k')Ty
17 

(k) ( 42) 

y
8

(v,O). (43) 

m~ 

elF (G*+ 
1 1 

l 'G* 1 ( 44) :+:a 3 >-a-F3G;l. 

~oToua B c.u.M. rrpouecca (40). 

e rrpasrrno cyMM nnH nrrrronbuoro 

3aKn~tiHTenbllb19 3aMetiaHHH 

· A.· lloCKOnhKy B HH3K09HepreTH'I9CKOM rrpenene aMrrnHTYllU KOMITTOH...,; 

~~eKTa rrpH paCC9SIHHH BITepen He conep~HT HOBbiX CITHIIOBb!X CTpyKTyp Bla-

na 

. -+-+-+ -+-+ -+-+ 
i R 

7 
( (r)) ( k [ e 'e]) + R 8 ( (r) ) ( u k ) ( e ' e ) , 

rrpaBaSI tiaCTb (44) He CBOllHTCH K ITOnHOMy C9'!9HH~ B38HM0ll9il:CTBHSI ITOnSI

pH30BaHHbiX ~OTOHOB C ITOnSipH30BaHHbiMH HyKnOHaMIIo 06mee Bb!pa~eurre llnH 

rronuoro CetieHliSI B3aliMOll9HCTBHH Y -KBaHTOB C UyKnoHaMII 6yneT liM9Tb 

Blill 

( P
-> 2~) + U 3tot ( -> ->k ) 

... Py ' (45) 

•, 

.... .... ... 
rne p z = ( p y k ) ~ 0 COOTB9TCTByeT KpyrOBOH ITOnHpii3aUIIII Y -KBaHTOB, 

a p2 - rronSipii3aUIISI MnweHn. B (45) u ~at - rromwe cetieHne B3aiiMoneil:cT-

BliSI H9ITOnSipli30BaHHb!X y -KBaHTOB C H9ITDnSipH30BaHHbiMH HyKnoHaMII; 

U 
tot 

1 
- norronHnTenhHoe cnaraeMoe B Bbipa~eHIIII nnSI rro~noro cetieHnfl, 

B031IliKa~u:tee lWSI B3aliMOll9il:CTBliSI y -KBaJITOB C ITpOltDnhHO ITOnHpli30BaUI!Oil 

U tot 
. 2 

H U tot 
3 

- norronHnTenhHble cnaraeMbie B Bbipa~enma 

nnSI rronnoro cetieJIIISI, B03HIIKa~mne rrpn Hapywennn Tpe6oBaHnfi P- rr 

T -liHBapiiaJITHDCTeil:. llpn u tot = u tot = 0 ( 45) rrepexonnT s ~opMyny 
2 3 

( 18) pa6oTbi 
I 14/ . 

E. KaK BIIlliiO li3 ( 44), Im y 
1 

( 11 , 0 ) , a, cnenoBaTenhHo, II nnrronbHbiH 

MoMenT o6pama~TCH B nynh rrpn o6pameHHII B Hynb ~YHKUI!Ii F 1 P-nHBa-

prraHTHOCTb), a TaK~e s TOM cnytiae, Korna pa3HOCTh ~a3 q1yHKUrril: F 1, n 
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I 
;I 

rll 

~I 
.,i 

G 1,4 F2 II G!,a 1 a T8K)I{9 Fa II 'G 2 pa31tH'l810TCS1 Ha 

rr I 2 ( T -mmapuaHTJIOCTh). B rrocneaueM csoiicTBe HeTpyauo y6eanTbcst, 

IlpOBOilSI (B Ilp91l91tbl!OM. Cltyqae OTCYTCTBHst.a<jJtjleKTOB B38HM01l9HCTBHS1 B 

KOU9'lliOM COCTO~liHH) T -rrpeo6paaosaune B (41) n cpaBHHBast peaynhTaT 

C T9M1 'ITO IlOity'la9TCS1 Ilpll apMHTOBOM COilpS1)1{9liHH, 

C. B npaByiO qacTb OTHollleHnst ( 39) llBIOT BKnaa rrpoueccbl tPoToo6pa-

• 30B8HIIS1 H HeCKOitbKHX IlHOHOB. npn Y'l~Te tjloTOp0)1{1l9HHS1 BeKTOpHbiX M930HOB 

rrepsoe pasencTBO B ( 44) rrepecTaeT 6biTh crrpaseanHBhiM, 

n. DoK838T91tbCTBO 8H81tHTH'lliOCTH 1!8 OCHOBe (12) BKIIIO'!BeT T8K)I{9 Tpe-

6oB8HHe CTa6HitbHOCTll OllHOHYKIIOHHOro COCTOSIHHS11 'ITO 03H8'!89T rrpeHe6pe-

)1{9Hll9 B38HMOil9fiCTBIISIMH 1 IlpHBOilSI!llHMH K paCil8JlY HefiTpOH8 TI!Ila y n -+ p e v, 

ABTopbi 6naroaapHbl G.B. fepacnMoBy 38 rroneaHbie o6cy)KJleHnst • 

flnTepaTypa 

1, E. Kazes. Nuovo Cim., ~ 20, 1961, 

. 2, D.I. Almond. Nucl.Phys., !!11• 277, 1969, 

3. fl~J1, fl8rrnayc, l.J)I{oy fy8H-'l)l{ao. )K3Tct>, iJ., 1548, 1981, 

G.B. repaCHMOB, .Hct>, £, 598 ( 1985). 

S.B. Drell, A.C. Hearn. Phys.Rev.Let4; !§., 908, 1966. 

4. G. Barton, E.b. White. Phys,Rev., 184, 1660, 1969. 

5. D.I. Broadhurst. Nucl.Phys., B20, 603, 1970. 

B. R.E~·Prartge. Phys,Rev~·; 110, 240, 1958, · 

7. fl.H. fl8IlllllYC 1 l.J:>Koy fy8H-'-I)I{ao, )K3Tct>, Ql, 1714, 1959, 

. 

8. B.B. BepeCT9UKHfi, E.M. nntjllliHU,· n.n.nuTaeBCKHH. "PenstTHBHCTCKast 

KB8HTOB8st Teopnst', §71, "H8yKa", MocKB8, 1988, 
I . . 

9. B.M, lllexTep, .Hct>, L 1272, 1988, 

20 

10, n,H. fl8rrnayc, l.f)I<OY 

11. H.H, Boron 106os, A.P 

CKOrO IlOilXOJl8 B KBE 

282-288, 1989 •. 

12, .H.B, 3enbllOBH'l, )1{3~ 

13. v. Singh. Phys.Re, 

14, n.H. fl8nnayc, .H<tl; 1 

p 



II G 2 paanii'IBIOTCH na 

:BoficTBe neTpyano y5eaiiTbCH, 

ISKTOB B381IMOll8HCTBIIH B 

(41) II Cp8BliiiB8H peayJibT8T 

~!III II. 

BKnaa npoueccbi <jloToo5pa-

0:1KlleHIIH BSKTOplibiX M830liOB 

BSllJIIIBbiM. 

OBe, ( 12). BKJIIO'I88T T8K:1Ke Tpe

~H, 'ITO oanaqaeT npene5pe

!lllY neii-rpona Tnna yn ... pev. 

mneanbie o5cy:1KaennH • 

;). 

1546, 1961. 

~ 908, 1966. 

560, 1969. 

170., 

1714, 1959. 

• 

CKHfi.:PenHTIIBIICTCKBH 

!968, 

10. n.H. naniiayc, 1J:11<oy fyan-'I:1Kao •. )!(STet>, i!., 491, 1961. 

11. H.H. Boroni05oB, A.A. norynoB, H.T. ToaopoB. "Oc!IOBbl 8KCIIOM8Tl;'Ie-· 

CKOI'O ITOllXOll8 B KB8liTOBOH Teopiiii ITOJIH", "HayKa", MoCKBa, CTp. 

282-288, 1969. 

12 • .H.B. 3enbllOBII'I. )1(3Tct>, !ill, 1531, 1957. 

13, V. Singh. Phys.Rev.Lett.; 1:2, 730, 1967. 

14. n.H. naniiayc, .Hct>, L 178, 1968. 

PyKOITIICb ITOCTyiTIIJia B II3ll8T8JlbCKIIH OTllSJI 

12 MapTa 1971 roaa. 

21 



I, 

nanHJ:IYC n.11., MycaxaHOB M.M. P2-:5679 

HyKnOHHbill KOMnToa-aqxpeKT n npaanno cyMM !InS! .ilnnonbaoro 
MOMeHTa HyKnOHS 

PaccMaTpHBaeTCSI TeopHS! HyKnOHHOro KOMnTOH-aqxpeKTS B ycnOBHSIX napy· 

wenHH P n T · naaapnaHTHOCTH. B aTux ycnoBHHX ayKnon MolKeT HMeTb 
aneKTpH'IeCKHit }:IHnonbHblll MOMeHT1 KOTOpb!ll npOSIBUTCSI B p H T He'leT.-
HbiX cTpyKTypax B aMnnnTylte KoMnToa-a~eKTa. DoKaaaaa anaKoaaepreTH'Iec
KaH TeopeMa c yqeToM P n T aapyweanH. C ncnon&aoaaaneM noKaaaHHbiX 
aaanHTH'IeCKHX CBOl!CTB }:InS! aMnnHTYllb! B e 2 -npn6nHJKeHUU1 HU3KOSHepreTH-
'IeCKOll TeopeMibl n noBe}:leHHH P n T ae'leTnoll aMnnHTYllbl npn 6on&wux 
aaeprnHx nonyqeao npaauno cyMM. 

fipenpHHT 06i.e,QDeBBOI"' DCTIIT)'Til &llepiiUX IIOOie,IIOBIHill. 
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