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· 0.QHOBpeMElllHblll KOMMYTBTOp B MaTpH'IHOM 3119M8HT8 
1 +12 1-12 

< 0 I [ A p ( x) , A v ( 0) llp"(p,.\) > H YCIIOBHSI IIOKBIIbHOCTK 

Ha ocuoae noKanbHoro BbipalKeHH_SI cneKTfa::'bKOH «PYHKliHH Lpv(q;,p,..\). 
anSI MaTpH'IKoro ~neMeHTa <0 I [ A t+l2 (x) , A v -•2 ( 0) Jlp''(p,.\)>1 aallaeaKoro 

B SIBH~M BH.QEl I'! ~a6oTe/1 / 1 C.Qenaa nepexo.Q K O.QHOI'\PElMElHHOMY KOMMYTBTOp;l 
[ A~+•2 (x) ,A~-·~~0) I 8(x 0 ) , npuaaanelKaiUeMy anref)pe TOKOB renn-MaKaal~( 
nepexoa ocymecTanea nyTeM HHTerpupoaaHHSI no q0 • PaCCMOTpeKbi ace cny

'laH npH onpe.QepeHHbiX clJHKCHpOBSHHbiX IIOpeKUOBCKHX Hll.QElKCaX CllElKTpanbHOll 

¢YHKUHH. B peaynbTaTe B03~HKaeT B03M01KHOCTb nonyqeHHSI aecKonbKHX npa 

BHII CYMM Ha OCHOBEl anre6pbl TOKOB H onpeaeneHHbiX npellllOlK9KHll
1 

K8C8l0t;IIHX• 
CSI npHpOilbl onepaTOpHbiX I'PIIIlHElHTHbiX 'IIIElHOB/3-5/ o npoBelleHO cpaBHElHHe 
C pe3yllbT8T8MH, nony'leHHbiMH. llPYI'HM nyTeM B pa6oTe/()/• 

CoofimeHHe ~~HeHHOro MHCTHTyta aaepHWX HCcne~OBaHMI 
~6Ha, 1974 

Fakirov D.G. P2 - 7710 
Equal Time Commutator in the Matrix Element 
<0 1 [ A1

; 12 ( x), A \712 (0)]1 P0
( p,.\) > and Locality 

Using the explicit form of the local. ~ectral ~unc~ 
tion Lf!v(q;p,..\) for the matr'ix· element<OI[A';1 (x),A1;1\o)]lp~p,,\)> 
obtained in/1/ we go· to equal time commutator. [AI +12( x) , · 
Al;12

(0) )ll(x0) belonging to the Gell-Mann 's current aigebra/2/ 
by an integration · ori q 0 

• All the possibilities of 
integration for fixed Lorenz indices'are considered. As a 
result a number of sum rules are obtained on the groupd 
of definite SUE~Ositions about the nature of the operator 
gradient terms7 -5/ and current algebra relations. A com
parison with some results obtained in the earlier work by 
Dahmen, Rothe, Schulke/6/ is made. 

Communications of the Joint Institute for Nuelear Researeh. 
Dubna, 1974 
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onpe~esaeTca .popwyJiol 

. . .... ...;_,. .. ' 
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TO JierKO 06HapyZIIT:&,· \ITO IIep'6XO~ K. OMOBpe!.16HHOyY JtOKKYTBTOpy 
i-n'i. 'A 1-iz. - : · . 

[" 1._ t x)~ 17y ,.,;_; 6(-~·) _a II?,l!;WITer,l)anaoA. tWHKitl411 npasoA tiBCTII 

/4/ OOYIJI6CTBJIII6Tca nyT6Y HHTerpupoa_aaHa _no /o• taKHM o6paaou, 

Kbl !.IOZ6K 38IIIICBT:& 

_ ,·r.;;j;-JL/'Y_.rf~'/'-A)d'7v· = 

·= -c"(~:;rJ"/'lc/~ e-4:·:1£~'/t~d)-:,f{=o~P~ A!) /5/. 
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.;~ ;t-. _.t;ap .y 
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= j {L;.Jf,:~ 7f) -f- • </Y~·jJ, :tv Hy0~ ' 

nplllUlTO BO BHIIMBHH6 p8B8HC.TBO /1/, 
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B03HHICmHA TBICIIY o6pa30Y O~HOBp6MBHHHA lCOYyYTBTOp L ~tXJp 
.LJ 1-iZ 7 
/fv tO/Jx•o B paB6HCTBax /5/ II /6/ YZ6 Ilpi!HB~.IIBXIIT anr66p6 TOKOB 

reJin-11a:Ha{
2) ll MOX6T 6b1T:& Bblli_I4CJI6H IIO CJIB~JlllliiY .popMyJiaK /cu., 

B81lpidM8/7-S]f; . . • . ' . . a I · · 
[/10 aJ_, A/4t.}f)l.=.l1· ~ i~t'c J:._ "c.o Orx"':..,;-) 
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(/<-=~~~,3,; a, I'_ C= L,~__, •.. ,.K_} 

, a. . AG' . 7 , - . A c 
[AroJ, /tst/1)/.-.., ·.;t. =-~· O"r7-,y~Jj_e,..st ( da~c /lf c.o -1-

+ IJ Cfzc d/a·)} -1fos/:~~ t{~A:J ~ ;_ ;/) /8/ 

1 r, .s , t = 1, 2, 3 ; a. , It, C = 0, 1, 2, ••• 8 ; 

foat = 0 B cloa~ •IJ ~-~ AJUl soex tl , ~ ; cfrs - cooTB6TCTByJl

IJII48 KOYIIOH8HTbl Y6Tllli'UiCROrO TeHaopa, uec:& paBHH8.- 1/, 

MOXHO IIOKB3BT:&, qTo ~.!Ill paOCMBTpiiBB6KOro CnYqaa paBeHCTBS 

. /7 I H /B/ BK8JlT Bid~ . 

;: ~---i2. '-it.J J/3 
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aKoaas:&Hble IIJIOTBOOTII To:xoa Ata/ • At' r x), Be ~y~eT ~aaaT~. 
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BKJ!a~a B M8Tp1111Hbll 8JI8K8HT <o(L/fr r,o, /ls ro~ /_f) 0(/?,/l)_) 

TaK :xa:x I.P~c ~A)) OIIIIObiJIBeT cocTo.m•e. seKTOpHoll 11acu~, a 
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YIIOKaHyiNJ MaTpH'IRbil 8JI8K8HT ~oazeH 6biT:& JiopeB~OBCKOA B6JIH'IIIBOI, 

a B8 "II08B~OBSJIII'IHHOI"; B ~BHllOK CJiyll88 3TO JtOYIIOH8H~a 4_-B6KTO-
:- • ; ..... ~8' 

pa, a 88 aKOliBJI.llOrO 118KTO.PB• DpBBIIK811 BO BBHIIBHlle, tUO UO 
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BMSCTO paBSHCTBB /6/ MOXBY HSnHCBTD 

It- .s . 
j {Lo1Jp;;; ll} -1- Lc1Jr/·J>_ 1tJ)d7'_0 = 'J._ (/}))1 ./11/ 

}

• /?_ s 
(/..rs (f;j~ll) "'"Lrs {f;/;. ilJ)tl_r 0 

.c:. C:,l);';l_;fj, , /12/ 

HYBHHO 3TM ~Ba paBSHCTBB HBHHDTCH B_ ABHbBB!maM paCCMOTp8HHH 

npe~CTSBHTSHHMH axre6pu TOKOB B HSIDBY nOAXOA8o X8p8KT6pKByeMOM 
. ./?_. 

HOKSJIDIWMH aupaxeHHJIMH ~xa peryxapao! L,l<-v (fl/·~;. It) H caary
s 

xapaoA L/-<>(f;~,~) t~acTeli cneKTpaHDHO! @'HKIIHR L/<,_,rf;j>,/1), 

KOTOpble 3B~BilTCH pBBBHCTBBMH /2/ H /3/, 

HaliABY npel£,1te BCero HBHblli BHA'HBBOI 'lBCTH pBBBHCTBS /11/ 

llpH ~ ~ 0. npoBBAH HHTerpapOBBBHB peryxapHO! liBCTH cneKTpBHDHOI 

@'HRIIHH, IJOnyliB8M 

( /?. r. 2 2 -o; ~tl/ lO t'4) · ;; 2 
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npH_HHTerpupOBBHHH CHHryxapHOI QBCTH'MOZ6M BOCIJOHD30B8TDCH 

p8B8HCTBOM 

f l e'{f'/eJr-f 2
- nz,z._; _ c'f{r,JcJ/Qz-~z.2¥d, o_~O ,"J?:CJ2: .. _ 

% · Z /12 L 2. . 'f' -
_ m~- e-t: m,- y . -1. n=J /14/ 

rAe (2 :p -'9, 0TMeTiiM, .liTO B ;IJ;BHHOM CJIYli86 i!M6DTCH TOJIDKO QJieHbl, 

AJIS: _ROTOpwt 0 ~ 7Z ~ .3 

J LS.o{f,:?,_)} c/f/ 0 = . 
B peayHDTaTe no;xyliaeM 

· Jr. ;>"0 · 2. 2. z. -c•J 7 · . r· · . 2. ·z ~<?J =I L..f..TJrf' -f~ +m.P -mJ,-J:/.?T'fJ /Jr t- L (.,?-~_- my)~f -

2 pt'l) ( h?P'):JI.r ~t1'i £ J" - ..m.f. r:. - - C) .. _21_ 6" /15/ 
"".P .:v d'Af nz.:v . "' 

A 

nocKOHDKY B npaBOI liBCTH /11/ llpH' )-< . .' ~· 0 He T QH6HOB, npo-

llOPIII!OHBJIDIWX fi , a TBKHX QJI6HOB HeT H B npaaol QSCTH /15/~ TO 

H3 /13/ cpaay wozao CAeJIBTD BHBO~ o TOM, liTO 

(itrJ 
d/fy =0. 

/16/ 

TipH BNIJ0.1IH8HHH 3TOrO ycHOBHH rpaAHSHTHbll liJieH H3 npasolt QBCTil 

/13/ 0 llpOIIOp~HOHBHDHbll (e. 9) , HCQ6386T BBTOMB THli6CRH • C ~pyrol 

CTOpOHH, 3TO HBXO~HTCH B IJOJIHOM COOTBBTCTB~H H C npe;IJ;riOJIOXBHH6N 

06 OTCYTCTBHH:_onepaTOpHb!X rpa;IJ;HSHTHwt liJI6HOB B npaswt QBCTIIX 

~OYMYTB~HOHIWX COOTHomeHI!I, 38;IJ;BBBBMwt axre6pol TOKOB. 

AHBJIOrHQHO BNQHCHHSM HHTerpa.IIH JI8Bwt liSCTel OCTBJIDIWX . 

COOTHOID6HI!I, CJIBAYDIIlHX H3 /11/ H /12/:. 

jLc,.ff,·~').Jc/t• =·J;c;..; . 
Jl.rv ri:J>. ;lj tit•".:: ~ C:,.; 

j Lr.s If/·;; ,t)_«j•-= o .. 
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Taxuu o6pa3oM nonyqaeu BHpazeHma, co~epza~e rpa~HeHTHHe 

q~eHH,- HO swecTe·c Tau H c~araewue, xoTopHe He co~epzaT npou3-

BO~HHX no npOCTpBHCTBBHHHM XOOp~HH8T8M /HMBBTCH B BH~ X-npoc

TpBHCTBO/ •. Tioc~eAHHB yc~OBHH C~e~DT KB ~re6p& TOKOB 0 K B 

H&meu c~yqae OHH HMBDT BH~ 

? :?- z · / ,13'0 -' -o/ . » 'F tfJ · to ~ z.. tO to · 
;;f-t~-~J4r'.?q·-/;J')+ t;r':7r.t>-~t/+~m~~~ r~f -~.f')-

"" ~ 2. 2. (P} {0 -1"1/ 2. Z. /0 /P/ {f) 

~~2.f.$-'J,+~J~~-~-~ J-~z.r~"~Jf~+Uf'+~"f-

. 2 2.. 2. -{?) f 2. 2 _,,) /J 
-(mA + m- m-J/ / _ -r~~ ~m.;;;:tf:;l.; = /p ; .f Jr/ JTJ!j> ~":.!"' '7 J- '/7 '4f J 

/17/ 

0} (f) ? p {?) f'} £{1) - p 
&r~- .&.P J -1- .P; 7Af~r-tr- 'Af ) -ry /18/ 

Bee rpa~8HTHHB q~eHH no~araeK p8BHHMH HY~• 3TO npuBO~HT, 

B qaoTHOCTH, HB3BBHCHMO OT /16/ t X p8BBHOTBY 

;:::u; -o; 
·I:{ - Q -0 

'4J' dA.f - ~ /19/ 

OTKY~B o~e~eT, qfo H 

F {17) /' {P) 

-rA =0.· 
A.f 'AJ' 

/20/ 

Tioo~e~aee yo~oame coanaAaeT c yo~oamew, nonyqaeMWK aa paaesoTaa 

/23/ p860TH{6J. 
~8~88 0 yqHTHBBH KHH8M8THqaOKH8 yo~OBKH K yO~OBHH ~ORB~i

HOCTH, nonyqeaa&e a pa6oTe[1l, uoxao noxaaaTi, qTo /17/ H /18/ 

CBO~HTCH R p8B8HOTB8U 
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. .:-m~-mV .;; c {O} 

;;;- :p ;;- /7i-f 
m.. mz.-m' 

I' ]' 2{" 

(0.) 

+ &~.f + 

I.; rUJ/· 
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A 7 A J' 
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f.'£{'!.)+ & -7-'W- {/ - F {D/- ;, . /22/ 
... T.:Jty. .??Z.:v 1/Jf ?Jz2- 2. ·Af, - /f 
. . ·•. ~ "A A 7_72.!' . . . 

KOTOpua, COBnB~SJ:lT COOTBBTCTBBHHO C YCJrOBHHUH /24/ H j29 . . f.-

pa6om{6f. B 3TOU .. ~a~Ito y6e~unca, ec~u C,l\e~an no,JOCo~a~e 
nepeo~pe~e~eHHH X03qxpHI.lH8HTOB B 4JOPMW8KTOpa_x •. 

TaKHM ze cnoco6ou ~~a ~BHHOro cnyqax no~yqaew e~e ~aa 

'npaaana cyuu: 

c (?}. ,t><'?} 
r - r. =O /23/ 
A.f A./' 

H 

~co 

/'F 
7ff .7T.f' 

~ -rf-a~ ..t £: Fa~ · ~ G c-o 
:ln.:? Af . m~ 4.f' ;;;z. ~s + 

'A. -"1 A 
• 2.. • 
~ . ·;::::u; 

+- -- /) !..=T =.0 ' 
. 9 ~ ~ ..?f 

<7)'~ 

/24/' 

B 38X~~8HH8 OTUBTHU 1 qTO 23 no~yqeHHHX peay~hT3TOB UOXHO 

c~e~au c~e~m~e ocaosme 'susd,Jg.~: 
. . . . (t>) {;J . ~l'fJ Z} 

1. eopMqaiCTOpil . ..;;;, [Q'Zj t tf;, f&_2) H ~.P {Q/ y~ouet- .. 

'BOPDIT OCsHqHOifY ~HCne'pOHOHHOII,Y COOTHOm8HHJ:l 6ea BH'lllTBHll&:, qTO 

Bli~O 113 /20/, /23/ H /19/. llpH 3TOU 0 ecn. IIpHHRTh BO BHHK8HH8 

/16/ H /19/, KOUO 38KJIDqHTh, _qTo wopuqauop G~;raVTo:u.:~T.;.. 
B8HHO p8B8H HYXD. 

2. PaaeHCTBa /20/, /21/ :e /22/, nonyqeaa&e a 'pacclolaTp.aae-

UOK.IIO,JOCO,Jte, B KOTOpoK·y~OB~8TBOpDITCH YCXOBHH ~ORB~hHOCTll, 

COBII8,)1;8DT C p63YJih,T8T8UH pa60TH{S~, nonyqeHH&MH ~pyrHM nyTelol 

H3 a~ra6,PH 3&pa~oa. 

3. PaccuaTpliB_aeJW.It nO,JtXO~ ~BeT B03UOJtHOCTh IIO~Y'lHTh BOBH8 

IIpBBliJ18 cyu1o1._ DpmuepaUH TBRHX npBBBJI B ~8BK0lol cnyqae ·aaJIRD'I.'OB 

paaeHcTsa (23/ B /24/. 



, ToT cpaxT,. •no s HameM JIO.IIXO,ll;e _B03HHKBJ:IT peayJIJ>Tam, yxe 

IIOJIYQ6H~6 ,ll;pyrHII JiyTeM, 8 T8KZ6 IIOJIYQ8J:ITCH HOBH6 !Ip8BHJI8 CYIIII, 

xapaRTepHHe ,li;JIH ,11;8HHOA CXeMH, IIOXHO paCCIIBTpHBBTJ> He TOJII>RO K8K 

apry116HTH B JIOJIJ>3Y C8110A cxe~~&, HO I! KBK OCHOBY ,li;JIH ,li;BJIJ>Helmex 

JIOHCROB CBH3el TeOpHI! C 3RCJI6p1!!16HTOK. 

,-. 
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