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P2 - 6827 

MacwTa6Ha!i! HHBapHaHTHOCTb aKCI!anbHQ!'O · TOKa II aTTTT - BepWHHa 

npoBOAHTCII. Bhl'Il!CneHHe MaCWT~6HOH pB3/'1epHOC;H, BpeMeHHOH KOMllOHeH 

Tbl aKCH8llbHO!'O TOKa. Ha OCHOBe 3aKOHa MaCWTa6Horo npeo6pa30B8Hllll TOKB 

paCCMaTpHBaeTCII a TTTT. BepWHH8j · nony'IeHHOe Bb!palKeHHe XOpOWO CornacyeT-

CI! C SKCllepl!MeHTOMo .. ,. 

't ·. ' 
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,,).;\ 

... ,'., 
llperrpHHT 06'be,nHHeHHoro HHCTHTyTa a,nepHhlx' HCCJie,nosaHHK. 

,l1;y6Ha, .·1972 

. Dao Vong Dye P2 - 6827 

Scale Dimensionality of Axial Current and 
a1r11 Peak 

Scale dimensionality is calculated. for time component 
of axial current. ·a"" peak is considered basing on the 
law of scale transformation of current. The obtained 
expression agrees well with experiment. 

i 

Preprint. Joint Institute for Nuclear Research. 
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ITo rroae.n;eHHIO TOKa IIPH MaCIIITa6HOM npeof 

CY,IJ;HTh 0 xapaKTepe MaTpHqHhiX 3lleMeHTOB COOTB 

qecKHX rrpou;e CCOB B paMKaX TeOpHH MaCIIITa6HOH HHB 

Borrpocy 0 pa3MepHOCTH TOKa y~e IIOCBH~eH PH,IJ; 

CTOH~eii pa6oTe IIpOBO,II;HTCH BhJqHcneHHe MaCIIITa 

BpeMeHHOH KOMIIOHeHThl aKCHallhHOrO TOKa H 3aTeN 

C:BH3aHHaH c Heii arrrr - BeplliHHa. IIpH 3TOM, B oTnJ 

pa6oTI 9- 12 I, r.n;e cyi.QeCTBeHii:o rrpe.n;rrono~eHHe o 

pa30BaHHH IIllOTHOCTH raMHllhTOHHaHa, Mhl HCXO,II;Hll 

Ta6Horo rrpeo6pa30BaHHH TOKa H HCIIOllh3yeM nHllil 

rrpHHHThie rrpe,n;nono)KeHHH. 

1. ,[(OIIYCTHM, qTo TOKH HMeiOT Ollpe,n;eneHHC 

MaClliTa6HOM rrpeo6pa30BaHHH. 3TO 03H~qa~T, lJ 

Cne,n;yroi.Qee KOMMyTaD;HOHHOe COOTHOllieHHe
113f 

[D(x 0 ),] (x)]=-·i(f
1 fl. fl. 

-xv a )] (x), 
v fl. 

r.n;e D (x 0 ) - reHepaTop MacrnTa6Horo rrpeo6pa3oBa 

pa)KaeTCH qepe3 "ynyqweHHhiH" TeH30p 3HeprHH-HM 

D(x 0 )=-fdxxv 0
0
v(x), 

f] - MaCil!Ta6HaH pa3Mep~OCTh fl. -oii KOMIIOHel 

roftopH, BpeMeH~aH H IIpOCTpaHCTBeHHhle KOMIIOHe 

pa3Hhie pa3MepHOCTH. B caMOM .n;ene, rronh3YHCh T 

HaiiHCaHHhlM ,II;llH reHepaTOpOB O,II;HOpO,IJ;HOrO rrpeo6p 

M p.v , reHepaTopa MacrnTa6Horo npeo6pa .. 3oBaHHH D 
MO)KHO IIOKa3aTh, qTo Bee IIpOCTpaHCTBeHHhie KOMIIO 

. O,II;HHaKOBYIO MaClliTa6HyiO pa3MepHOCTh, a Heo6xo,n;: 

HhiM. ycnOBHeM ,n;nH TOro, qT06hi 3Ta· pa3MepHOC1 

MepHOCThlO BpeMeHHOH KOMIIOHeHThl flo , HBllHeTCH ' 
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ITo IIOBe,I(eHHIO TOI<a IIPH MaCIIITa6HOM IIpeo6pa30BaH~H MO.IKHO 

Cy.I(HTh 0 xapai<Tepe MaTpHqHhiX :meMeHTOB COOTBeTCTByiO~HX JIJH3}\-

. qeCI<HX IIPOU:eCCOB B paMI<aX TeOpHH MaCillTa6HOH HHBapHaHTf!OCTH l-4 / , ' 
I '5 8 I 

Borrpocy o pa3MepnocTH TOI<a y.JKe rrocan~eu pH.I( pa6oT' - '.· B ua- .• 

CTOH~eH pa6oTe IIpOBO,I(HTCH BhiqHcJieHHe MaCillTa6HOH pa3MepHOCTH 

BpeMeHHOH I<OMIIOHeHThl ai<CHaJihHOrO TOI<a H 3aTeM paCCMaTpHBaeTCH 

~BH3aUHaH C UeH a7T7T- BeplliHUa. llpH 3TOM, B OTJIHqHe OT Uei<OTOphiX 

pa6oTI
9

-
12 I, r,I(e cy~ecTaemi:o rrpe.I(rrono.JKenHe o xapai<Tepe rrpeo6-

pa3oBaHHH IIJIOTHOCTH raMHJihTOHHaua, Mhl HCXO,I(HM H3 3ai<OHa Macrn

Ta6noro rrpeo6pa3oBaHHH TOI<a H HCIIOJih3yeM JIHillh nei<oTophie o6~e~ 
IlpHHHThie IIpe,I(IIOJIO.IKeHHH. 

1. ,lJ;orryCTHM, qTo TOI<H HMeiOT OIIpe,I(eJieHHOe IIOBe,I(eHHe IlpH 

MaCillTa6HOM IIpeo6pa30BaHHH. 3TO 03H~qa~T, qTQ HMeeT MeCTO 

CJie.I(yiO~ee I<OMMyTaU:HOHHOe COOTHOilleHHe 113f 

[D(x 0 ),] (x)]=-·i(e
1 11 11 

-xv a )] (x), 
v 11 /1/ 

r,I(e D (x 0 ) - renepaTop MacwTa6uoro rrpeo6paJoaanHH, I<OTOPhiH Bhi- · 

pa)l<aeTCH qepe3 "ynyqrneHHhiH" TeH30p 3UeprHH-HMIIYJihCa () /14/ ': . ~ 

/2/ 

el - MaCil!Ta6naH pa3MepHOCTh 11 -oii I<OMIIOHeUThl TOI<a. Boo6~e 
roUopn, BpeMeH~&H H IIPOCTpaHCTBeHHhle I<OMIIOUeUThl MOryT HMeTh 

pa3Hhie pa:JMepnocTH. B caMoM .I(ene, IIOJih3YHCh TO)K.I(ecTBOM .HI<o6H, 

narrHcannwM .I(JIH reuepaTopoa O.I(Hopo.I(noro rrpeo6pa3oaanHH llopenn:a'. 

M p.v , renepaTopa MacrnTa6noro rrpeo6pa3oaanHH D (O) H TOI<a ]
11 

(0) . 
MO.IKHO IIOI<a3aTh, qTO Bee IlpOCTpaHCTBeHHhie I<OMIIOHeHThl TOI<a HMeiOT 

. O.I(HHai<OBYIO MaCillTa6HyiO pa3MepUOCTh, a ueo6XO.I(HMhiM H ,I(OCTaToq

HhiM YCJIOBHeM ,I(JIH TOro, qT06hi 3Ta pa3MepUOCTh COBIIaJia C pa3-

MepHOCThiO BpeMeHHOH I<OMIIOHeHThl £ , HBJIHeTCH / 5 , 8 /: 
lo 
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uno 

.... IL 
J dxx 1 [0fL(xJ,11 (0J]=0 

"o =:0 

IL 
J dx .... x 1 [OIL (xJ, 10 (OJ]= 0. 

xo~o 

/3/ 

/4/ 

17 I KaK 6hiiiO noKaJaHo B pa6oTe' , ,nm1 coxpaHHIOII.\erocH BeKTOpHoro 
TOKa p Jo =....,3, 'ITO HaXO,UHTCH B CornaCHH C TeM, 'ITO COOTBeTCTBYIOII.\He 
JapH.Uhi o6paJyioT anre6py Tuna 

[Q:(t),Q:(t)] ==i£ abcQ~ (tJ. /5/ .· 

Ecnu )Ke BMeCTe C HHMH COO_TBeTCTBYIOJ..UHe aKCHa.ribHhlM TOKaM 
3apH,Uhl Y.UOBneTBOpHIOT KOMMyTaUHOHHhiM COOTHOIIJeHHHM 

A . A . ' V 
[ Q a(t), Qb (tJ j,., i£ abc Qc (tJ, /6/ 

\ 

TO cpaJy cne,nyeT, 'ITO MaCIIJTa6HaH pa3MepHOCTh BpeMeHHOH KOMnOHeH·· . A 
Thi TOKa 1 IL a TaK)Ke paBHa -3. O.uHaKo, KaK 6y,neT noKaJaHo, 
B.cny'lae HecoxpaHHlOII.\erocH aKcuanhHoro ToKa .ueno o6cToHT He-
CKOnhKO HHa'le. A 

,lJ,nH onpe,neneHHOCTH paCCMOTpHM 1/LJ • liepeM: MaTpH'IHhie :we.MeH· 
Thi oT · o6eux 'lacTeii ypaBHeHHH /1/, HanucanHoro ,nm1 1 ~3 (0) no 
npOTOHHOMy COCTOHHHlO /KaK 6apHOHHOe COCTOHHHe C .. HaHMeHhllleH 
Mac coil/, u paJnaraeM nony'leHHYIO neByiO 'laCTh no nonnoMy na6opy 
npoMe)KyTO'IHhiX COCTOHHH~. Tor,na HMeeM: 

Il<p(;sJJD(OJim~<m[10~ (OJJp(ps)>- (D ~ 
m 

A 
1o3 J I = 

=-if J 0 

( apJss A 
11 (OJ, 

/7/ 
2M 

.... 
r.ue p, ·s, M - HMnynhc, HanpaBneHue nonHpuJauuu u Mac.ca npoToHa·, 
COOTBeTCTBeHHO, tf(0 npe,UCTaBnHeT C060H KOHCTaHTY nepeHOpMH· 
pomm cna6hiX BJaHMo,neiicTBHH, t1 (OJ= G A , u onpe,nenHeTcH ypaBHe
HHeM: 

4 

j 
. ·. 

.. 

l 

A 
· <N. (; ~s 'J llp. a 

1' 

- (s ') -• - A · 
=·i u (p'J I y t (tJ+~ 

fL 1 

(s)-> r 
xy u (pJ(~l!.. 

5 2 

11peo6paJyeM Teneph J 

3YH /2/ H CBOHCTBO 
<p(()sJ JD(OJim> B ml:,ne. 

·< p (; s J I D {0) . I m '> = -

Bhi,nennM cHa'lana u:J 

I < p (; s) I D (Oj I m > 
m=N 

~ . a I M < ··r .... __ -·= .:. ., -- -- p p. 
r a qk qO 

lh o61I.\ero Bhipa)KeHHH 
HMnynbca Me)K,Uy O,UHOI 

-. < p(-p- sJ I e raj I p( cl-r 
fLV 

= u (s)(pJia(k 2 J(kp._A 

+ c ( k 
2
J ( P fLy~ + Yp. ~ 

MO)KHO HaRTH 

a .... -a- <p(psJI(J (OJI 
qk Ok . 

a H3 /8/: 



/3/ 

/4/ 

fOIQCrOCH BCKTOpHOrO 

.TO COOTBCTCTBYIOI..QHC 

/5/ 

• aKCHanhHhiM TOKaM 

IICHHHM 

/6/ 

IPCMCHHOH KOMIIOHCH -· 

lK 6yneT noKa3ano, 

1 aeno o6cTonT'ne-

f MaTpH'IHhiC :meMeH· 

oro nnH ] ~3 (0) no 

IHHe C . HaHMCHbllieH 

:a Ii'O DOJIHO.MY na6opy 

/7/ 

,HH H MaC.Ca llpOTOHa, 

HCTaHTY nepeHOpMH" 

penenHeTcH ypaane-

- ' ~ . 

l 

l 
'l 

I 
I 

~ 
I I. 

i 
I 

::" 

.... A 
<Nj (p ~s ') iffla (0) 

.... 
iN. (ps)>= 

I 

- (s ') ·>, . A v A A 
=·iu (p)ly f (t)-f'ia (p '-p) f

2
(t)-t-(p'-p),f

3
(t)lx 

f1 1 /LV r 

(s).... T 

. X y 5 U ( p )( 2~ J . .' 
}I 

2 
t=(p'-p) 

/8/ 

IIpeo6pa3yeM Teneph neay~ qacTh ypaanennH /7/. ,lJ,nH :noro, ncnonh-. 

3YH /2/ n caoucTBO TpancnHUHOHHOH nnaapnaHTHOCTH, nepennmeM 

<p(p. s) iD(OJim> B BH,ll,e: 

3 a ~.... .... ._. 
<.p (;s Jl D(O) im > = -i(2rr) ---o(p-p(m))<p(ps)iO (0) /9/ 

a p k (m) Ok I 
m>. 

Bhi,ll,ennM cnaqana H3 cyMMhi }.; O,ll,HOHyKnOHHOe COCTOHHHC. J1MeeM: 
m 

/10/ 
··= !.i-a-1 !!._< p(psJiO (OJi p(;r)><p(qrJIJ

0
A
3 

(OJi p(psJ>L .... ,:' ,. a q o ok q=p. 
k q i' 

113 o6mero Bhipa:>KeHHH nnH MaTpntJnoro :meMenTa
1

oT
1
Ten3opa :mepnm-

. 15 . 
HMnynhca MC:lK.ll.Y O,ll,HOHyKnOHHhiMH CeJCTOHHHHMH 

/11/ 

MO:lKHO HaHTH 

a . .... 
-- < P ( P s J I 0

0 a q k 
k 

/12/ 

a H3 /8/: 
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. A a ... . A ... ti (OJ k a <p(qrJ I J03 (OJ Jp(psJ> k ... =---(a ; 
qk [ ... ::>. k ... ..., q_p .4 M rs 

x (a p; a , a p J • 

t1 (0) 
--x 

- 4M(M+pJ 
/13/ 

rs 

IlO~CTaBJIHH /8/,/11/-/13/ B /10/, IIOJIY'IHM: 

2 ( ...... 
-+ A ... . M Ia PJss A 

~ <p(p·sJI D(OJI m><m 11
03 

(OJI p(ps)>=·d3+ --z- l ~f I (0), /14/ 
m~ - ~ 

BTopoii qneu a neaoii qacTH /7 I, cooTaeTCTBYIOI.QHH nepecTauoaKe
DH Jo1 , ~aeT TO'IHO TaKOH )l(e BI<na~ /c o6paTHhiM 3HaKOM/. 

'PaCCMOTpHM Teneph BKJia~ OT COCTOHHHH mlN. suoaa·HCUOJih3YH 
/9/, a TaK)I(e 3aKOU COXpaHeHHH :meprHH-HMIIYJihCa a ep.v =0, MO)I(eM 
HaiiHCaTh: 

-+ . A -+ 
~-<p(psJI D(O)jmXm·:J ]03 (0) jp(ps)>= 
m/=N ~ 

=·i(217l ~ o(p .. -q)( ~<p(ps)je (O)j;.(q)>}<m(q)jj
0
A
3 

(O)jp(ps)>. /15/ 
mpN- aq ~ . 

k 

3TO ypaBHeHHe MO)I(HO ei.Qe Ilpeo6pa30BaTh . K 6onee KOMIIaKTHOMy 
BH~y, a HMeHHO; 

' ... ( I A ... 2 <p(p·s) jD10) m><miJ (O)jp(ps)>= 
mi=N ru • . 

=-(217/~ n(t-q) <p(/ys)Jrf(O)jm(q)><m(q) jail J ~ (O)jp(ps)>. / 16/ 
mf.N ( p-q) 2 ll ll · · 

11:3 /7/, /14/ if /16/ Mhi nonyqaeM cne~yiOI.QYIO cbopMyny ~nH 

e1 0 : e 10 = _ (3 +o ; . 

oo= ~P:im .l217).!__/;, .lJp-q)_l <p(ps)jell (O)jm(q)> /17/ 
_ lz (OJ IPI··>oo (dp)ss m N ( p- q) 2 ll 

llA -+ ll llA 
<m ( q)ja Jll3 (0Jip(ps)>- (ell ;:.a Jll3 Jl. 

6 

'. 

~· 

} ;. 
' I 

_). .r 

0TCIO~a BHMO, 'ITO 
p;nH ue coxpaHHIOI.Qer 
c~eJiaTh KaKoe-uH6y 

,!J;JIH ~JIJIIOCTpa~E 

-p I M = 1535 M3B, 

- < o(pJ.=- ~---. A '2 , 
f z (OJma "'n 

r~e Fe H F - ciJoJ 
J . 

... ll - ... 
<p(p·sJ 1 ell ro; 1 P ( qrJ 

<p(qpJ I allJil: (OJ I p(p 

TaKHM o6pa30M, 3Hi 
ciJopMciJaKTopoa Fe (i} 
eCJIH HX IlpOH3Be~eHl 

IIpoaepHM ciJopM) 
HYKJIOHHoro IIOJIH 1 Tc 

i - ._, 
e = -(r/Jy a 

llV 4 . ll ; 

- Tll 

]A = ·i r/1 y ll Ys 2 
lla 

QqeBH~HO, 'ITO .Tell 
CQCTOHHHH C O~HH~ 
3YJihTaTe HMeeM: 

2 
!:'' M I 
U= - --::2 I-+ 

p p-+oo 
0 ' 

T.e. B ~aHHOM CJiy'la• 
2. IIepexo,IJ;HM Tl 

H /2/ nerKo BhiBecT 
reuepaTopoM D. H3; 



f~ (0) 
---x 
J(M+pJ 

/13/ 

/14/ 

~YIOJnHH nepecTaHOBKe 
o6paTHhiM 3HaKOM/. 

lf.N, ~HOBa HCHOnh3YH 
bCa a eW =0, MO)I(eM 

' 

J A (0)\ p(ps)>. /15/ 
03' 

6onee KOMOaKTHOMY 

r A (0)\p(ps)>. /16/ 
ll~ 

llm(q)> /17/ 

~ ., 
' I 
' I 

0TCIO,IJ;a BH,I:(HO, qro B 06JneM cnyqae el.l.\e HeT OCHOBaHHH cqHTaTh, qro 
,D;nH HecoxpaHHIOJnerOCH TOKa f 0 paBHa -3, TaK KaK DOKa Henh3H 
c.nenaTh KaKoe-HH6y,nh JaKnroqeHHe o JHaqeHHH o. 

,lJ;nH HnniOCTpa:UHH paCCMOTPHM, HanpHMep, BKna,n B 0 OT 6apHOHa 

- p -
p / M = 1535 M3B, 1 = -f /. BhlqHcneHHe ,naer: 

4 
A .

2 2 
eim (Fe (t)F1 (t)), 

f t (0) m a m 17 (!tf2 -M 2 ) t ""'0 

r.ne Fe H F - dJopMdJaKTOPhi, onpe,neneHHhie paaeHCTBaMH: 
] - (s)" -> ( r) ..;. · 

-> ll - -> 2 U ( p) y 5 U .. ( q) I 

<p(ps)Je, (0)\p(qr)>=Fe ((p-q)) ,· 
r . 2 2 

-(p-q) + ma 

- (t) -> (s) -> 
-.... ll A -• 2 u (q)u (p) 

<p(qp)\a Jll3 (O)\p(p·s)>=F1 ((p-q)) 2 2 
. . -(p-q) +mrr 

TaKHM o6pa3oM, JHaqeHHe o (p) :uenHKOM onpe,nenHeTCH noae,neHHeM 
dJopMdJaKTOpOB Fe (t) H F J (t) npH ManOM t H paBHO Hynro TOnhKO 
ecnH HX npOH3Be,IJ;eHHe CTpeMHTCH K HyniO npH t -> 0, 

IlpoaepHM dJopMyny /17/ Ha qacTHOM npHMepe - cnyqae cao6o,nHoro 
HyKnOHHoro nonH. Tor.na · l 

i - <--+ . <--+ 
e = -(t/Jy a t/I+t/Ir a t/IJ 

!lll .4 ll IJ . IJ ll 

QqeBH,I:(HO, qro Teneph B CYMMY /17/ MOryT ,naTh BKna,n TOnh_KO 
cocroHHHH c o,nHHM nporoHOM H HyKnoH-aHTHHyKnOHHoii napoii. B pe
Jynhrare HMeeM: 

. 2 
~:-: M ' 
U=----:-71-> =0, 

Po p->oo 

T.e. B ,naHHOM cnyqae flo= --3, qTQ H cne,nyeT O)I(H,I:(aTh. 
2. IlepeXO,I:(HM Teneph K paCCMOTpeHHIO arTTT -aepWHHhl:.liJ /1/ 

H /2/ nerKO BhiBeCTH cne,nyiOI.I.\HH O,I:(HOBpeMeHHhiH KOMMyTaTOp Me)I(,IJ;y 
reHeparopoM D H JapH,noM Q~·: . 

7 



'· 

·A • A . ~ .11 A 
[D(x 0J,Q .(x 0 J], -z(£ 1 -t3)Q (x l-+'zx0 faxcJ f. (x). . a . . 0 a (J Jla /18/ 

llpo,D;.HtiJ{pepeHL(HpOBaB o6e qaCTH paBeHCTBa /18/ ITO BpeMeHH, 

HMeeM: 

• · A • A 
[D(OJ,Qa (OJ]+[D(O),Q a (0)]= 

• A _. Jl A 
= - ( f fO + 3 ) Q a (0) + i f dx cJ j (X J • 

xif'O fl a 

/19/ 

llO.D;CTaBJIHH B 3TO ypaBHeHHe 

• ... Jl 
Dr x 0J = - f d x e Jl r x J, /20/ 

• A 
Q a (xoJ 

_. Jl A 
f dx a j Jl a (X) ' /21/ 

a TaK)I(e rrpuanei<an rnrroTe3y qcAT 

A m 2 £ 
aJlj = TT TT cp ' 

Jla v2 a 
/22/ 

rrep~rrurneM ero B cne.D;yiOmeM BH.D;e: 

. 2 f . _. Jl A zm 77 k -J dx [0 (xJ; Q (OJ]= _~!..__ f dx[f _f -2- X a ]¢ (xJ, /23/ 
Jl a - cp] k a 

x0=0 y 2 x0:o 0 

r.D;e< f cp - MaCUITa6HaH pa3MepHOCTb IIOJIH cp, T.e. 

[D(x 0J,cpa(xJ]=-~i(f..-~.-x 11 a )cp (xJ. 
. ~ v a /24/ 

· Bo3bMeM MaTpUl.JHhiii 3neMeHT o6enx qacTeii ypaaueunn /23/ 
1 Me)I(,D;y O.D;HOl.JaCTHl.JHbiMH COCTOHHIIHMH TT ·Me30Ha H a ·Me30Ha. llocne 

HeKOTOpbiX IIPOCTbiX rrpeo6pa30BaHHH B rrpaBOH l.JaCTH IIMeeM: 

. , A 

- f dx< a(qJI [O:(xJ, Q a (OJ] ITT b(pJ>= 

8 

• \ 

., 
-.j 
-~ 

J 

~ .,.... 

v2 {F¢-f Jo+1)(2 

r.D;e qepe3 ~a o6o3Ha 

:meMeHT a neaoii qacTH 

TOl.JHbiX COCTOHHHH, HM~ 

·• . . . Jl 
fdx<a(qJilO (xJ, Jl .. · 

3 
= ~ (2TT) I o(q-p ... m )<( 

m . 

... -· I A -o(p-p m)<a(q) 1 Q a 

)1.nn ,D;aJibHeiirnero .ahtiH 

3TO l.JaCTO IIpHHHMaeTC 

( L', LJ I<HpaJihHOH rpyt 
2 2 

A . r Q , TT 1 o· - I a • 0. 
a b a 

A . 
[ Q , a 1 = ·z TT 

a a 

H l.JTO. CyMMa B rrpaBO~ 
OT HH)I(aHllle ro 803 MQ) 

B rrepBOM q.iJeue rnaBf 

BTOpOM qneHe - TOJlbKC 

-fdx<a(qJI[Oil( 
Jl 

3 ... 
= 2i(2rrJ o(ft-qJ• 

llpH 3TOM 6btn0 IICIIOJib 

<M(pJIO: (OJ\M(p) 

.D;JIH 6030HHOH l.JaCTHL(bl 



l 
(x). /18/ 

/18/ no BpeMeHH, 

/19/ 

/20/ 

/21/ 

/22/ 

/24/ 

:!H ypasueuun /23/ 
u a -MeJoua. Iloc.iie 
:TU UMeeM: 

• 2 f 
~Ini 3 1 

= 11 ~(l:',~..-£ 10+1)(2TT)O(:q-p)----<a(q)!7J (O)!TTb(p)>, /25/ 
y2 'f' -( q-p) 2+ m; a 

r.ne qepe3 11a o6oJHaqaeM HCToqHHK nonn ¢a. PaJnaran MaTpuqnhiH 
:meMeHT B nesoii qacTH ypasHenun /25/ no rronnoMy ua6opy npoMe:>Ky

ToquhiX COCTOHHIIH, UMeeM: 
. ·• . . p. A 
fdx <a(qJ!LO (x),Q (OJ]! TTb(p)>~ p. a 

/26/ 

)J;nn .nanhneiirnero BhJqucneuun 3Toro Bhipa:>Kenun 6y,neM cquTaTh, KaK 
3TO qacTo npuuuMaeTcH, qTo (a, i?) npeo6paJyeTcn no npe,ncTasneumo 
( L', L) KHpanhnoii' rpyrrnhi SU (2) x SU(2)': · · 

1 

2 2 

f Q A , TT 1 o- - i a • 0 . b 
a b a 

A 
[ Q , a 1 = ·i rr 

a a 

/27/ 

U qTQ CYMMa B rrpaBOH qaCTU ypaBHeHUH /26/ ,I\OMUIIHpyeTCH BKna,nOM 
OT HU:>KaHrnero B03MO:>KHOrO 0,!\HOqaCTUqHoro COCTOHHUH, a· HMeHHO 
B rrepBOM qneHe rnaBHhiH BKna,n,naeT TOnhKO COCTOHHHe !rn?=-d a>, aBO 
BTOpOM qneHe- TOnbKO COCTOHHUe \rn>=ITT·>. Tor,I:(aHM.eeM: 

- f d X < a ( q) I [ e p. (X), Q ~ (0) ] I TT b ( p. ) >= 
p. 

. 3 -> S> 2 2 
= 2 z (2 11) o (p-q) u ( m - m ) • 

ab a 11 

/28/ 

. . . /15/ 
Ilpu 3TOM 6hinO ucnonhJOBaHO HJBeCTHOe paBeHCTBO 

p. 2 
': M (p J 1 e 

11 
ro J l M r P J > = 2 rn M /29/ 

.nnn 6oJOHHOH qacTHIJ,hi M. 

9 

I 
. I 

I 
I 

'I i 



,. 
! · 113 /25/ H /28/ HaXO,D;HM: • 

m2f 1 . 
· ,...£...!!-(f. .. ~-.-e1 +1) 2 2 <a( q)lrJ (0) I rr (pJ>I =2o (m 2 -m 2 ). /30/ y2 'f' 0 -(q-p) +mTT a b . if=p ab a TT 

Onpe,n;enHM KOHCTaHTy CBHJH 'G arrTT npH llOMOlllH paBeHCTiia 

<a(qJI77 (OJirrb(p)·>=o b'G K((q-p) 2 ), 
a a awrr /31/ 

r.n;e K- HeKOTOphiH cPOPMcPaKTOp. C HOpMHpOBKOH 

' . 2 
K( 1l}r )=1. /32/ 

0TMeTHM, 'iTO KOHCTaHTa CBH3H G aTTTT , onpe,n;enHeMaH qepeJ /31/, · 
COBlla,n;aeT C KOHCTaHTOH CBHJH G, onpe,n;enHeMOH qepeJ JcPcPeKTHBHhiH 
narpaH:>KHaH UTTTT BJaHMO,D;eHCTBHH: 

I 

J 'G ........ ~ aTTTT = - aTTTT • 
2 

ITpn noMOlllH /31/ ypaBHeHne /30/ nepennuuiTcH B BH,n;e: 

m2 f 
!!....!!. vr (e¢- e 

1 
+1)'G K((q-py2) 

0 aTTTT( ,, 2 - q-p)'' + m 
TT 

1.... =2(m 2_m 2 ) cz=p . a. TT • 

YcTpeMHM Tenep:b I PI-+ oo, Tor.n;a HJ /34/ nony'-IHM: 

- 2 2 2y2 (rna -mTT) 
------~--------. 

'G 

re ,~..-e + 1J '" K (OJ 
'f' 10 

a TTTT 

/33/ 

/34/ 

/35/ 

EcTeCTBeHHO npe.n;nono:>KHTh, 'iTO clJopMcbai<Top K (t) HMeeT MHri<oe 
HJMeHeHne. Tor.n;a MO:>KHO nono:>KHTh 

2 
K(O)- K(m )=1 

- TT 

H nony'iHTh OKOH'iaTenhHYIO clJopMyny 

10 

/36/ 

.. 
I 

I ... 
I 

~ 
I ... 

··I 
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. ,. 

l 

I 
., 

· 2y2 (m 
a· =;_;··--

arm (e -e 
¢ . Jo 

qacTo ncnonhJYIOT ! 

nycTHM, 'iTO B /17 I 
rpMO:IKHO BJHTh ero, 1 

.n;mi JHa'ieHHii m. :::: 7( a· 

2 
g aTTTT .. 

----:;: 11; 
4TT . 

C ,n;pyroii CTOpOHhi, I< 

Bhipa:>KaeTCH qepeJ· I<< 

.. 
. . '+ r ~ r + ...,; r .n o' ' .. a a ->TT TT a-+Tr' TT · 

ITo.n;cTaBnHH cro.n;a~JK 

ny'iHM: 

2 

_!_QJ!JL_ "' 10,4. 
4rr -

Tai<HlW o6paJOM, B n:r 
xoporno coana.n;aioT ,D;J 

ABTOP rny6oi<o llJ 
BHHMaHHe H Ja HHTep 

I. I. Wess. Nuovo Cim., 18 
2. H.Kastrup. Phys.Rev., 
3. G.Mack. Nuci.Phys., a, 
4. B.A.Mameeee, P. J 

/1971/. 



[JH IIOMOlllH paBeHCTBa 

/31/ 

/32/ 

l,!.(e~uieMaH qepe3 /31/,. 
~OH qepe3 JliJiiJeKTHBHhiH 

/33/ 

H B BH,!.(e: 

/34/ 

/35/ 

J · K (t) HMeeT :M:HrKoe 

/36/ 

G . 
01TTT 

-

'G 
· (J TlTT 

2m.n-:. 
IIYCTHM, qTo B /17 I M~:>KHO rronO)KJITh 0 --;,.0, T .e. e,o· -;::;-3,' i{.l.(nh IIOnH • . 
c,i>MO:>KHO B3HTh ero ,KaHOHHqecKyiO pa3MepHOCTh, T.e. e .c,f> =..:..1, Tor,!.(a . 
.l.(nH Jnaqeun:H rna-= 700Maa ,f 77 ;:;;0,9~m 77 ypaauenn.e/37/,!.(aeT · · 

I • 

~11. . /38/ 

C ,!.(pyro:H CTOpOHbl, KaK.nerKO BbiqHCnHTh, WHPHHa pacrra,!.(a a ·Me30Ha 
BbipamaeTCH qepe3 KOHCTaHTY CBH3H cne,!.(yiOlllHM o6pa30M: . 

2 

·r d' +·~ r _/} 0 ~ ~ _!_ -./1- ~·a2 
.. a a ->7T 7T CJ->TI" 7T -· ..J.:. 7T m a m(, a 7T 7T . /39/ 

Ilo,!.(CTaBnHH CIO,!.(a 3KCrrepHMeHTanbHOe 3Haqenne r(J = 400 MJB, rro-: 
nyqnM: 

2 ' 

_!_QJ!J!.._ .,. 10' 4 • 
4rr -

/40/ 

TaKHM o6pa30M, B rrpe,!.(ene JKcrrepnMenTanLno:H ToquocTH /38/ n/40/ 
_ .. xopowo coarra,!.(aiOT .l.(pyr c .l.(pyroM. 

AaTop rny6oKo rrpH3HaTeneu rrpoliJ. ,!I;.II.Enoxnuu;eay Ja rrocToHnnoe. 
BHHMaHHe H 3a HHTepec K pa60Te. 
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PyKonucb nocmynuAa e U30ameAbcKuii omoe.iz · 
6 oeKa6pJI1972 zooa. 
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flpenpnHThl n coo6n 
HMHoro o6MeHa,yHnBepc 
Hay'!Hb!M rpynnaM H OTJ 

flonyqaTenHM nanaB 
SIBHTb HHHUHBTHBY B 6ec 
o5MeHa npRHRMaiDTCSI H 
ny5nHKBUHH no TeMaTHK 

EnRHCTBeHHhifi ·.Bun 
9TO penpiiHTbl (OTTHCKH 

B pSine cnyqaeB Ml 
6onee KpynHhiM nony'laT 
cnaTb HaM KaKue-nn6o. F 
:mypHanhi, uana IDmnecSI ·• B 

HanaTenbCKIIfi oTne; 
COB Ha BbiCbinKY H3ll8HIJ 
yKa3biB8Tb RHneKc a,anp 

flHCbM8 no BCeM BC 
oTnenbHhie nanaHHSI cnen: 

Anpec nnSI nocbmKIJ 
5ecnnaTHOfi nonnucKR Ha 


