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3 e 11bAO BI-I4/ 1/ paCCMOTp e Jl HOBbl i:1 BI-IA 311e KTp OMa r HIH HO rO BSaI-lMO

Aei1c TBI-I A I T -I.1HBa pI'ta HTHOe, P - Hapywa lOOle e l I't BBeil HOBYIO CTa

TI't 4 eCKYIO Xa paKTepl-ICTI.1KY A11R Cnl'tHOBbiX 4aC TI-I4, I.1HTepnpe Tl-lpyeMYIO 

B BI-IAe 3aMKHYTOrO TOpOl'tAaIlb HOrO TOKa - aHanOilb. B nocIleAHee 

Bpe MA B paMKaX e AI-I Hoi:1 TeOpHI-I 311e KTpOC11a6b1x B3aI-lMOAei:1cT BI-l i:1 6b111O 
H3Y4eHO aHan011bHoe B3a I-lMOAe i:1cT BHe B a ToMHoi'i <))1.1 3 I-IKe 121, a TaKlKe 

/31 
6 b111H 04eHeHbI co6CTBeHHble aHa n 0 11 bHble MOMe HTbI 11enTOHOB, KBaPKOB 

1.1 AAep/4/. C APy r oi'i CTOPOHbI, pa3BHTHe c y n epcHMMeTpHH 1.1 TeopHH 

Hei'iTpHHo npHBe11H K 6011ee T~aTe11bHOMY HCC11eAOBaHI-IO Ma i'iopaHOBCKI-IX 

<bepMHOHOB. npH 3TOM OKa3aIlOCb / 5/, 4TO eAHHCTBeHHoi'i 311eKTpOMa r

HHTHOi'i CTPYKTYP0i'i, KOTOPY~ MorYT HMeTb TaKHe 4aCT H4b1 co c n HHOM 

1/2, AB11ReTCA HMe HHO aHanOIlb 3 e 11b AOB1-I4a. Ue 11b HacToA~ei'i 3aMeT

KI-I - 06cYAHTb <bH 31-14eCKl-le 3 <b¢eKT bI , CBR3aHHble He C c o 6 CTBeH HblMH 

aHanOIlb HblM H /TOpOHAHhlMM / MOMeHTaMH, a C COOT Be TC T BY~HMH 

MOMeHTaMl-I, HHAY4HpOBaHH blMH B CI.1CTeMe BHeWHHM TOKOM. 

npl-IBeAeM CHa4aIla MYIlbTHn011b Hoe pa3110lKeH He/6 ! KIla CCH4ecKoi'i 

n11OTHOC TH TOKa r(x , t) C Y4 e TOM 4 Ile HOB, B K11104a~HX TOPOHAHbli:1 

AHnoIlbHbli'i MOMeHT laHanoIlb/ : 

.. • 3 --. 1.&1! 3 -
i(x, t ) = Q. /) (x) - [Q - c . • Me + - 8 f 1a /) (x +

I I l k lkt 6 lk k 

111 
1 ..:. 2 ..:. 2 1

1 [2Q . 'k + - lJ +10 ( "jj f k + 8I k fj)-a(fliy Mkf +Cjkf M jp ) +
2 

3 -
+ (Ojk Tj + "jj Tk - 2 0 jk T j )] aj ~k" (x) + 

- 2 - 2 • 
Qj ' Mj , f : r j , Q jj , M i i ' Q jjk - CYTb 06b14Hble 311eKTpH4ecKHH 
1.1 Ma rHHTH blH AHno11H , cpeAHe KBaAp aTH4ecKHe paAHycbI 3apAAa 1.1 AHno

IlA, sapAAoBblH 1.1 MarHHTHwH KBaAPynoIlb 1.1 3apRAoBblH oKTyno11b InoA
pa3YMeBaeTcR CYMMHpoBaHHe no nOBTopA~HMCR I-IHAeKc a M/ , a 

1 --2" 3
T (t) = - f (x x - 2 x " ) i (x, t) d x 121 

i 10 i k ik " 

eCTb AHnoIlbHbli'i TOPOHAHblH MOMeHT 16 / . KorAa CHCTeMa TOKOB, x apaK

Tepl-l3yeMaA nIlOTHOCTblO j(x, t), B3aHMOAeHcTBy e T C BHeWH HM nOI16~ 
Aut (i... t), B03HHKae~ 11,61 ....C11eAYD!fHH BKIlaA B 3 HeprHIO : W(t) = -T(t} 
x [V x Hut ]1= 0 t '" - T (t)( 4 rrJ au + D ul) .. _ 0 IB nOCI16AHeH KBaA

• :1- ,t . 
paTHoH CKo6Ke CTOHT CYMMa BHeWHero TOKa npoBoAHMOCTH H TOKa 

cMe~eHHA/. B COOTBeTCTBHH C npaBH11aMH HecTa4HoH a pHoH TeopHH 

B03My~eHHH TOB~1 . cHcTeMbi Ha~CCMaTpHBaeMoe KOHTaKT-

C( 
. 1~J~ . . ' . Tyr I 
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Hoe B 3a~MoAeHCTB~e on~Cbl BaeTCfl cneAy~~eH A~HaM~4eCKo~ nonp,pH
3 y e Moc T blO )': 

<OI T I n> <nI T · IO> <OIT l n> <niT. 10> 
)'(w) ~ l I J + ! 1_ 13/
IJ n W 0 - w - j ( W 0 + oj + i( 

n 	 n 

(w 	 0 = E - E o , E 0 ~1 E - 3HeprH ~1 OCHOBHoro H B03MYLl\eHHbtX COCTOA-
n n n ;#,.A .... 


HHH/, nOAo6Ho TOMY, Kat{ OTt<n~K Ha B036YH<AeHI1R _ \,j l!;e x t I-1 n l-1 _ MH e X I 


Bblp aH<ae TCfl 4ep ea 06bt l.lHbte K03!1>¢Hu.-.eHTbl 3neKT p H4eCK0l1 H t~ ar HHT HOH 

nOllflp l-13yeMocT~ CHC TeMbt a . (w ), ,fijj ( w). l1T aK, 6e30THOCHTenb HO
j 

K TOMY. ~MeeT HIlH HeT CH~TeMa c06C TBe HHblI1 TOPOHAHblH MOMeHT , 

OHa n p Ho6pe Tae T HaBe Ae HHbll1 TOPOHAHblM MOMeHT c ¢ YPbe- KOMno-
HeHTaMI-I T Ind(w ) .. y. . «(.<))[0 x 118 1:1«(<)) 1. • H~KaKoro Hapy weHHfl A '1C K

1 v IJ . v J 
peTHbiX CHMMeTp HI-1 n pH 3TO~1 He Tpe6yeTc fl nOC Kollbt<y B AaHHoM 
cny~ae ~Mee TC fl BblAeJle HHOe Ha npaBneHHe BHeWHero nOllfl ~J1H TOKa. 

Hcnollb 3Yfl npa B~llb Hoe Myn bT HnollbHo e pa 3nOH<eHHe I l l, MOH<HO 

BbiBe CTH HH 3 K03HepreTH4eCKY~ TeopeMY An fl t<OMnTOHOBCKoro paccefl 
~lHR C y 4e ToM 4neHOB 4eTBep Toro nopflAKa no 4 aC TOTe (j)oToHa . B 
CTaHAa p THblX 0603Ha4eHHflx HMe eM cneAYII)Ll\YIO ¢ OpMyJ1Y Am" MaT pH4 Ho
r o 3 J1eMe HTa S -MaT PH U~: 

<p ' . k ' ISip . k > = 0
1
. f + i(2 17 ) 4 <5 \p , + k ' - l' - k) e *10. , ) T e (k ) ,

n mn n 

33-+ - 2 <p 'W(- k') n > <njFCk) l p> 3 3 ..... 

T [(217) 0 (p=O)] I [ m n (217 ) 8 (p +k - n) + 


mn n no - Po - ko - j ( 

<p ' IF (k) l n> <nI F (-k' ) l p >+ _ _ __n__ ill ~.__ 3 3 .1
( 2 17) (; (p' - k - n) . , 

no-p~ + ko-i( 

.. .. 	 14/ 
Fn (k) '" i kOAn (k) + I3n( k ) • 

1 ~ - 2 1 . 1 - 2 - 2A (k ) = Q + ik (Q + - 0 r ) --k kI 2Q .. .+- (5. r . + 0 r)J + .. . 
n n 1 n i 6 n i 2 1 J flIJ 10 1lI J nj 1 

I3 (k) = - ik . ( . . M - .!.. k k [_ .1. «( f M n + ( n M p)'" (8 T., 8 . T - 2 B T )1+. .. 
D 1 TIl ) j 2 I J 3 lll ' J t:. nJL 1 nl J nJ 1 JI n 

I Bce MynbTHnoIlb Hble onepa Topbl B /41 B3fl Tbi n p l-1 t = 0/. 3TO pa3J10 
~eHHe o606~aeT pe3yn bTa T neTPYHbKHHa /7~ nOCKOIlb KY BKn~4ae T IBce He06xo AHMble 'ln eHbt clleAy~~e ro nOPARKa no 3He (?r,HH (JloTOHa. B 
Ila6 opaTOpHOv. CHCTeMe (Ii = 0 , k 0 ~ w, ko= (.u' , (k k') = w w 'cos 0 ) 
TOPOHA - TopOHAHafl (T . T) 4aCTb a T nonY4aeTCfl B BHAe T( T. Tk 

, • 2 2 mn 	 !pn(0) r.. . =- Yij \A j k. m- W • Dim) • (kj k - (.u [j n ). T . e . o npeAen fleTCfl 4epe3n 
CTaTH4eC KYIO (w = 0) y ' nOllflPl13yeMOJCTb, KOTo paSl onpeAen eHa B /3/. 

ceTlH HTI yw,2w2~ * (k')e(k) (y(O) ~ yo . ) C TOMnCOHOBCKOV. aMnnHT YAOI1 
') --to -+ - 10 .... lJ 1J 2 

-2(Ze)" e*(k') e(k) l AllA CHC TeMbt C 3apAAoM Ze(e :::: 1/137)H MaCCOH 
m I BeAeT K BKnaAY _(Ze)2y (<) 4 (1 + COs 2 /J L )/ m B ycpeAHeHHoe no no

nRpH3aUHflM AH¢¢e peHUl-1anbHOe ce4eH I1e d o l dO. 3TOT BKnaA 
c neJweT cpaBHHTb C BKnagaMH i 81 -(Ze )2aE2w4cos3/J 16m~1 
(Z e )2 f3M2w 4(1 - 3cos 20L) / 12 m , B03HHKatOU\HM \1 OT I'iHTep~epeHUHH TOMn 

COHO BCKoro p acceAH HA C pacce fl HHeM 3a C4eT KBaAPynoIlbHblx, 3ne KT 
p~4e c Ko~ ~ MarHHTHOv. nonfl pM3yeMocTe~ Q E2 H f3M ~ XoT fl H 3MepeH~e 

K03¢!I>HUHeH Ta y 8 KOM nTOHOBCKQM pacceRHHH 8 n pHHU Mne H B03MOH<HO , 
H0 HenocpeAcT BC HHOC M3 Bne4eH He er'o 113 AaHH bix Ann do/d O n p H HH3 
KHX 3HeprHAx 3aTPYAH eHo TeM , 4TO c Tpy KTy pa w 4(1 + cos 2 0

L
) B 

do / d n onpeAeIlfl CTCfl He OgHOH Tonb KO Be n Hl lH HOH y . a KOM6HHa 4HeH 
y + a '. rn e a' ~ (d a (w) /d w21w = O /3AeCb a(w)~ a(w)o . ) Te M He 

. H 	 l J I J • 

MeHee caMO npHCYTC TBHe KOHCTaH Tbl y B aMnnHTYAe segeT K HOBblM 
¢H3H4e CKHM cneAC TBMflM. TaK KaK y H u ' OTpama~T p aSHble TlBIleHHfl 
8 CHCTe Me : a(w) CBR3aH a C pacn pe geneHHeM 3apAAa, B TO apeMSI 

Ka K yew) onpeAeIl fl e TCA TOH 4 aCTb ~ pacnpeAe neHMA TOKa, KOTo pafl 

He 	 Y4 HTblBaeT Cfl 4 e pe3 Mar H HTHY~ n0J1A pH 3yeMoc T b f3ew ). 

Am'! oue HKH no pfl AKa BenH4HHbi o6cYH<AaeMO ro 3$ ¢ eKTa paCC MO TpHM 
4aCTHbl C1 cnY4aH 17 !.......,e30Ha. Hal1HH3Wee B0 36 YH<ACHHOe COCTOflHl-1e, 
KOTopoe AOllH<HO paCCMaTpHBaTbCR 8 13/ - 3 TO A 1 (m = 127 0 H3B ) 

Me30H . C Hcnonb30Ba HI·l eM A I I7 Y BepWHHbl: 2g A¢ tI'/.w ?I1V /¢1I'1!w. ~liv 
nO.J1fi 17 - Me 30Ha, ¢oToHa HAl -MeaoHal H CB fl3H 191 MemAY g, 101 

paAH aUHoHHol1 UJHPI-1 HO~ J'(Al~ 17 y ) :: O. 6 M3B" nonY4a e M Y 1~A l ::: l ,2x 
5

xl0- ¢M 5, a~(Al ):: O,8xl 0- o $M 5 .113 :nOH o ue HKH BHAHO , 4 TO a 6 a 

4neHa B CYMMe Y17 + a ~ cpaBHMMb! APyr C APyroM H I-1MelOT TOT H<e 
caM~H nOpTlAOK senH4HH~, 4TO H 06~4H~e KBaAPynonbH~e 3neK TpH 
4eCKaA H Ma rHHTHaA nonHpl13yeMocHl nHOHa /CM. 4v.CneHHble ouertt<l1 
AnTI nocne AHHx B I Bb / . 

OT Me THM TaK~e, 4TO 3a C4eT y- nonHpH3yeMocTH, BBeAeHHo~ 

B AaHHoH pa60Te, B03HH Ka mT AononHHTenbHble, B HeKoTopoM CMblcne 
Heo6bl4Hbte, BaH - Ae p-saanbcoBbl CHnbl. OH l-t 6YAYT paccMoTpeHbl o TAeIlb
HO 1 1Oi 

ABTOP 6narOAa peH n .C. 6apaHOBY , 5.H .BallyeBY. c .5.rep aC HMOBY 
v. A .~. ne6eAeBY 3a 06CY~Ae Hv.e . 
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Pap;eCKY E .• E. 	 1'4-85-154 
HaDeAeHH~e aHanOnbJ~e /ToPO~HYe/ MOMeHT~" ~S"qeCKHe 
3cW!eKTbI, CDJlSaHlfhle C Il0BbIM THnOB IIOnJlpHsyeMOcTH 

noxa3aHO, 'ITO clJHSHqeCKHe CHCTeNbI. He o5nap;~e coticTBefllfhl
~I 3HanOnbHWHH /TOpOHAHblMH / MOHeHTaMH , B npHCYTCTBHH BHem
Hero Toxa MorYT npHotipecTH cooTBeTCTB~e H~~poBaHHble HO
MeHT~ l5es conyTcTB~ero HapymeHHJI p_ H T-HHBapHaUTHOCTH . 
Hs yqaeTCJI ponb BOSHHx~eA TaXHM ofipasoM HOBOA nonJlpHsyeMoCTIJ 

B KOMDTOHOBCKOM paCCeJlHHH . OU~IHBaeTCJI y-nonJlpHSYeMOCTb 
,, - - HeSOHa . 

Pal50Ta BbllIOnHeH3 B nal5opaTopHH TeOpeTII'leCxoA clJHSHXH OIDIH. 

npenpHHT Oh8,lOlHeHHoro HHCTHTYTa JlAeplllolX HCCJleAo.aJlHA • .ayaHa J985 

nepeBOA T.m. ~YMl5paAc 

Radescu E.E. 	 P4-85-154 
Induced Anapole (Toroid) Moments and Physical Effects 
Rela ted to a ~lew Type of Polarizability 

It is shown that phys ical systems not possess ing anapole 
(toroid ) moments may well get induced ones in the presence of 
an exte rnal current without any need of P , T-violat ions. The 
role ployed in Compton scattering by the new type of polari 
zability y which so appears is investiga ted. The y-polarizabi 
lity of the charged pion is estimated. 

The investigation has been performed a t the Labora t ory 
of Theoretical Physics, JINR. 
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