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< We consider the twist-3 gluon contribution tothe transverse spin structure 
function g2. Wefind that the Burkhardt-Cottingham sum rule is satisfied., The 
additional nonlocaL operators appear. in the moments. of g2 which absent. in· 
previous an~lysis ofBukhvostov, Kuraev·and Lipato;. ·. . 
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,, The only ~ay1 we can get'the information about the n~cleon spin content in 
the polarized de~p inelastic experiment is to measure the structure-function~ · 

.91 and 92 which are the coeffisients in the decomp~sitio~ of imagi~ary part 
, of tpe forward CC)mpton (Ta/3): ampHtude over appropriate tensor_ st'ruc_tures: 

·w[a/3; ,~-LlmT[a/3] = ( i ) la,/3pu<[p [91(xi,-Q2)su -~ 92(xB, Q2
) (~~ -·Pu ~sqD] . 

. ·-d- < ·c:-rr . , . pq "'•_:_, \ .. ·, / .--: \. :· . P:~ (i)_ 
an . · · • 

" \ : .I'cx_/3 =: i I~4 xeiq;(~islT~j13,(~)ja(O)_)lp•;~), .. ·(2;, 

\vhe~e s~ is a nucleo~ ~ovariaii.t polarization' ( .s2 ~ !....!v[2 .for 'p;:ire state, Af is 
. . . . . . ·2 ;· .. . .. . . ·.· . / · .. · . . . 

: anucleori mas~ ), XB = 2iq) i~ a Bj'?rken variable 'and qp is fo~r~moin:~ntum "." ' 
_transfer. • ~ · · ·' .. , · ·• ... _· .. · _ : . , , ' . .. · . ·. .• _· . · ' .·· · 

• • There·exist a set of sum rules for bcith 91 and !12· We remind the reader 
the Bjorken [i]; Ellis'~Jaffe (2] SU!l). rules,fofthe first one._ The recent EMC . 
'result has puf a great attention Jo the fii~t inornent of-91 due to the large . 

. discrepancy with the n~iv~ parton picture (3]. As for the.s~~o~d polarized . 

. structure function. 92 that measures the difference between ,the prope~ty of 
.. tran~vei:-sely and longitudinally polarized ni.i'cleon there exists the supercon
. verning Burk~arat-Cottingham sum nile(4]: . , ' ; _.· .. · ' .·· 

1
~ ' • •· 

a \. " - ' . • \ 

·1 . 

_jixBgfiB)~ 0. 
0 . 

(3) 

~There\ss~rne_discussi~Il i~ the literature conce.rning'the validity ofthe last 
·· ·- .. one (5].' :'fhis issue· is rriade ·particularly important by near future measure~ . 

··. me~tof i12, Since the· c~eck of the Burkhardt-Co'tdng4am_:sm:n rule.is on:e · 
-of the planried__experimental task it is essential.to know whether the RHS of 
eq.(3)is expected to be nonzero. . · _· · : · . . , 

The ·papers. on higher.· twist effects in polarized deep inelastic scattering 
··-can be.devided into three parts: the.first.one involves.the'works where the4 , , 

· '·· authcirs c~nsider only -flavour nonsinglet· ~perators (6], i'n the secoi{d one ·the , 
singlet channel'is included but the triple.gluon component i; disregarded (7] 
and in' the last ori~ but not the le~st the evolution equations for partonic cor
r~lators is'. written where the twist-3 gluon. operators appear in tlie problem 

.of mixing _with the_ other.'ope~at6rsunder the renormalization group ·evolu
.;, .• ' tion (8]: So; the.anomalous_dimentions of gluon oper~tors have already been 

found, however, their coefficient functions have not, though they look Inore 
importa~t in pra~tice. The gluons playtlie crucial role in the qha:rk· confine
ment and thereforewe expect·the 3-gluon effect to he.large in-the realistic 



. . .. ·. . . . ' . .. . . 

nucleon: ~ri this pa!)er we investigate th~ question a~d present some physical 
implication of our results.· ·· ·_ ~- · · · · .· . . . ... · . -_·., 

·. In the following ·dis~ssion y,e will wor½ in the light-cone ga~ge, ·. B+ . = 
. (Bn) ==:_ 0, ~here the vector .nµ can 9e constructed from the v~ctors of the. 

problem: nµi= (:q)[qµ + XBPµ]. One· of _the advantages of it.is that.one can• 
easily recover gauge invariant expression after all required calculations h'ave 
dohe: · ' · 

- . .The startin-g point of the anaiysis is the factorization procedme <level-
. oped. in the Ref. (8] which resultii-in the separntion of the hard coefficient 

- - function (E) from-soft. correlafom fun~tion (N). On the first stage offac~ 
. torizati6n we obtain gauge variant.formula for correlator in termsof gluon 

fields~ (B~B)3,,. ). Making use of the eq~ation which dir'ec:tly conne~ts gluo_n ··· 
·strength tensor and field itself (we drop the pos.sible constarinerni \:Iue to ·--c 

the arbitrari~ess in .the boundary conditibn ): - . / - ' . . 
- , . .-'- -.~. - ·-' ·,-•, -.- ·,_· _., 

-,B:(An) = ~ 1: dzt.(}n·-: ~z:G~µ(i), .·· 
,' . ' . _,. ., 

-(4)' 

L 

l .. . , 
;11 ',·· . 

.Ji 

we acquire additionaLfactor [x1x2( x2 ~ i 1)J-:-1 in the factorized expression for . 
the structure func:'tion. . . . . l · 

The thre~-gluqn correlation function1 can be;decbmposed into the· two .. r 
independent scal~r functions_time_appropriat~-te~sorstructures [9]: · .. 

• - -· ,-· 1 '; .:. - ' •-- -

. . . , d .... ', • .. ,Nµvu(xi;x2); ; :" .• ·. · ._· .... 
= -9(in-:-)3 J~; 2:e-i>.x2e-iµ(x1-x2)(p,.slif'bcG+µ(0)Gtv(µn)G+; (An)IP, s) 

= 2i[N(x1, x2)9dµEvp~s - N(x1, ;1--,- i2)9µvf.upris -·N(x;, i2 -,x1)9vufµpns.~ 

- ·, . = -·+Jv(x1, x2)i;,µ;ns/ +'N(q:1, i1, ~ i~)Eµ~priSu - N(~2;~2 ._ x1)EvupnSµ]•'. (5} 
·~, 

. The hermitidty leads to· the following symmetry properties of. N and N: __ . _. ,, . ' . . --· . . . - ~ , ·- . '• ' . -

~-- . , -N(xi,x2) = N(x~1) .. k N(x1,x2)·= ,__c.N(-x1;-x2), 
. ·, N(x{, x2) = ~N(x2, x~) . , N(i1s,-x2) = -N( ~x~, _:,~2). · - - - -,_, ·,. ,_ ' -·· .. • _,. - , 

. (6) 

An explicit •'form _of- N, aniN functions•in t~rms' of tliree-gh10n correla{~rs · 
. c~i:i~be.foundby projectingtheLHS ofeq.(4).onto thetens_or structures.a{: 

.. the RHS. Solving, the obtained six:cby-six matrix .equation:with m,pect to 
N(x1 ;x2) 'and ;.N(;l,x2) we· Zc;iiie to th~, expr'=!~sion~s-:: t .. . . . . . 

-.;," ~ 

isi N(~1~ x2}' - '.· 
- 1 Because of .C-even photon state in the t,cha~nel there appear1! only !-convolution of 

gluon fields. · -
2 ... 

(.' 
J ~-

J 
,1 

·/ 
·' 

l 
I. 

/ 

==-g-(in-)3is" Jdj_ ~e-i>-x2 e~iµ(: 1:;;>ijabc(p-sj(lGa ·(o)Gb 
0

(µ' .n)Gc. (An). 
· . .L 2,r 2:,- , . · · , ' 2 +µ. . +v . . +µ 

. . :....¾G+µ(O)Gtµ(µn)G+ 11 (An)- ¾Giv(O)Gtµ(µn)G+µ(Anf 

~½G+i(o)Gtµ(µ~)Gt~(An) + ½Gi11 (0)Gtµ(µn)G+µ(An)) IP, s) (7) 
! ' '.. '· . • ,. 

•. and 
/' 

. 2s1N(x1,x2) . . -..,. 

= -9( in_)3is~J;; ;: e...:i>.x2ciµ(x1-x2)ij°bc(p, sl (½G+v(O)Gtµ(µn )G+µ (An) 

··. · L½6i)o)Gt,,(µn)G+v(h) + ½G+µ(O)Gt~(µh)G+/A~) . 

+~G+~(O)Gtµ(µn)G+v(An) +]G+v(O)Gtµ(µn)G+µ(An))IP, s)_.' '. (8) 
,,... 

As. can be easily understood the first line1 of eq.(5}contributes to the spin: 
structure function~92 'whilethesecond one give{rise to 92 as>well as·to 91: 

The last statement can be ~h~cked by explicit convolution of eq:( 4) ~nd the 
general tensor decomposition of th~ coefficient function: · 

. '. - ' ,; - ' . 

t[<>.6Jµvu = t(l)f.o/JqvE"'ILP'l +t<l)f.o/Jq 9,,.µf.vpqp + t<t\aJJq p"t;µqp 
, 1 , .. .. _ 2 p . . · .. 3 .. P . ' .. •. 

+....Lt(l)fof3qpq"f.17µpq _f~t(l)~o/Jq q'·viµqp_+(µ· --t V ~ U ~ µ). ,· _-(9) . (pq) 4 .. . ... q2 ,5 . p ; . . . . . . , 

In order to find the coefficient function we~have to evaluate the five0 poi~t .. 
Green fun~tion;· · · · ·· · · · · · ·. \ , 

~- \ 
t[<>fJ]µv; - . . . . . , . . . . 

=Jd4u;q;(OITU[j3(x_)ia1(0)i/:;; ~;'(:1p)Bt((x2 ~ ~~)p)Bi( ~~2p))IO)amp, 
, -· .- . ..,,,, ." ', t '· ' ·. •' '. 

. _ (10)~ 
I • • •. • ~'.. ' '

1 
/ . ,.. I " ✓ •:: -'" · .. . ) 

whose· imaginary part gives us the coefficient functions of interest up to nor-
·; ,malizatfon f~ctor that can' be fo~nd by 'applying'Wi~k theorem to the forward 

Conipton amplitude. Tl:e:relevant loop·diagrams are shown in fig.I (a,b): . · 
The ~alciilations are lengthy but straightf9rward and the obtained. results 

'• :4 

are: 

3gl;,on(x)::::::. (Q. 2). NC a. 
92 B . . .__ q . I 47r 

xj• · ~(idx
2 

. ). (E2(x1, ~2, XB)N(xi, x2) + E2(i1, X2, XB)N(x1, x2)): 
X1X2 X2-:- X1 · · .. · · . ' . . . . · . . . . 

(11) 

and ' 

·g~°.~uon(~~f~~-(Qq 2)N1:; l.xix:(;::\'.
1
) E1(~r,~2,xB)N(x_1;·x2), (12) 

3 

' 

I 



-----,---,' /(:r~F EJ:~,) , .. (a)· 

"- . . . 

, V C1. 
' [. . opposite . ] ·+ ·.direction_ of.· 
. · quark-lme . 
-- . ' /• 

r'1t ' 

- ;~> 
,_. 

· •. ·;·(<,permutation·.)'. 
J .·· of gluon •legs,.•. 

, 1 ~ I ,, . , . A -l w · · 
·1•: . '"· > 'i 

'(h) 

,r 

·' 

. Fig.1 

· ... where (Q/)·= I:;~ is~~ ~av~rag~ ~;ark'ch.arge ~guared iii the .el~rr,ientai-y·. 
• • . . . I ·. . . ·. . . . ' . ·.·. . . ,. . . . . · .. 
units., Performing the calculation .we have adopted ·the quark mass mq as a:·-

·-fR-::cutoff para'meter: ·· · · ··• · - · · · ·· - · · · · · · ' 
/ 

E2(x1,x2,:i:B) •', . . · ·., • - · • .• / 
~ 0 x.· B)··.[3(x2 ,+ x1)(xB...: x2+.x1)8(i2 ;'XI-'-: :rB) . 

) • . · _. · x1x2(x2 - x1) . , ·. · 

. ' (x~ ,~ x~)(3x2 - 2xi) O(x/_;, xil) · 
. ;: .. ·:r1x~:. ·.': · , 
(xB 7. x1)(2x2 - 3x1)'0(xi .:.:_ x~) 

_ XiX2 ' . .· . •. .. . . 

(x2 + x1)(xB-_ x2+xi)lnt2 -~xi -- ~B)0(x2,i x1 .:.:'xB) 
· .x1x2(x2-x1) :_ , .· ·.-.xB_ ·.· -· .··, _,: .... 

· ~{x2 ~ x1)(;z;B:.. i2) - XBXflri(x2 ~ ~B )O(x2-, XB) . , · 
+ . · · .. X x2 · · " XB · .. . · 

· · . 1 2 ,., ·, . ,' ·,.. ·. . , ., ·,. : · : . 

.. (x2-;: X1)(xB ~ x:) 4 XBX2lnc1- XB)O(x1 :.:_ XB) . 
+ . ··.>-·x2x2' .... · . .. XB . ·. . . . . 

' 1, ' . ' ',. ·'. •-' 

--...,, 

/ 

/ 

' 

~ ,, .... ' 

.:..:: 

,/,' ,,_·. ·.(·in~)-· ,((;,+x,)(xBi;,+_x,yo, (x2_--~1-~XB) 
/ -;+ln Q2. · x1x2{x2.-x1) -;•-... ·· ·. 

• (x::f'-Xi){xB_-x2)-XB~f0(~2 - XB) 
- . 2 ' ' 

. (x: _::;;)(x:::, x,)+~"x'O(x, ~ xB)) + (,i ·~ :_x;)] 
•. ,· ·X1X2 .. •. · 

-f'(XB -l ._:rB);_ (13) . 

and 

E;(x1,X2,XB) 
: O(. )[ .(XB_;;+x1){3xi+3x~·-,.2x1x2)

0
'(. . . .. )' .. . = . XB . _ . . ( . )2 . . X2 - X1 - XB . 

. ' . X1X2 X2 - X1 , .• •. .- · 

-4'':;l,i.o_ 

(xB -"- x2)[i8x1x/'.~ (x2 ·- xi)(3x2 +2x1)] +4xBX1X2 O( .· · .. · ). 
· 2( . ) . 1 X2 - XB · , ' ... XI X2 X2 - _XI . : ' , . . · · · · 

/, + (xB - x1H~_Bx1x~ + (x\-: x1){3x1 _+2x2)]+ 4xBX1X20(xi _ :i:B) 
· . · ,· X2X ( X2 - X1) ' ·. : 

.· \ : ',, 1 . . ' . ' ' . ' . / - . ' " 

. (:i8 -x2+xi)(x~+xi)+2x1±2l'(x2-·x1.:.:·x13)0( . . · · .) + . . c· _ .) ... n . X2.:-X1-:.XB . ·x1X2 X2 - X1 . . .· · . 'XB · · . · . 
. + (xB .'._ ~2)_[6x.1x2 ·~ (q:2 - :1)(x; +xi)]+ ;;xi(3x~0+~x:) · .•., · 
·· . .. . ·. x1xix2 - xi)• . . • . . . . . ' . . . ' "' . 

,, . . X2 - XB · · . • · · 
. xln( . ···.· J0(x2 :- xs) 

·. ·: .... · ·, • -XB I • 

(iB - 'x1)[6x1X2 + (x2 - X1)(x2 + xr)] +•xBx2(3xt+ X2) ·. . 

'j .,,.,. 

:i:2xi(x2-, xi) 

xz~rl - x8)0(~1 - XB) 
. • XB. · 

-.. +·[ . (m~)' ,( ... (xB ;- :Z:2 +'x1){xf+ xi) +2x1X20(", ... ·. ,. . ). 
. ,. n ,- . .' 1 X2,- X1 .- XB . 

· .. ·. Q2 · . .· x1x2(x2 :- xi). ·. · · ., 

(xB-' x2)[6x1~2-' (x2 c_ :i)(x2 + x1)]+ XBX~(3x2 + Xi) O(x2-= xaL .· 
. . J .: x1x2(x2 - x1L, .... · . .. 

.:,+ (xB - x·t)[~x1x2'~ (x:~;(~t:::~1)l✓+ XBx2(3xi + x2) O(xi ~ XBD. 

· +(~i ~ -x;)l+(;B _: ~~~). . ~- . . . . (i4) 

The coeffici~nefu·nctionwhich ent~r the polarized struc'ture function 91' is the 
. folh)~ing: ·· · · · ·· · · .· , ' · .. · 

-E1(x1,x2,xa) 
.,, "-

\' 
5, 

f 



l 
I 

.. - =·0(xB) [:_/!~~ - 3
x2)_.kx2 :--XB)+ ~ 4~~ - 3xi) 0(xi ~--xB).:-

.. . . . Xz Xz - Xi - . . Xi Xz - Xi . - : 

. -t-4 .2XB ~·x2. lnt2 '.,_ ;B.)0(i2 - j;B) . .· 
x2(x2 - xi-) , XB .· · · .-

. . 2xB·-:- x1· ·1 (XI - X[J)0· ( . . ~·) 
:-4----- n . X1.- XB 

xi(xi - xi) , .· . XB . - . _ .. , . . . "-

·+zn(mQ. ~.-) .(-4 ·
2
;

8 
- x2)0(x2 -•x8) +. 4'. 

2~~ '-- ii )0(xi ~ ;iB·)··.) 
: .X2 X2 - Xi · . · . Xi X2 - X1 . · 

.,+(;; - ~x;)J+.(xB~ -x:k,,: .. :=: , . - (15). 

The terU:s in front o(the m loga;it1ur~-s is ~thing butthe le~ding logarjthmic 
. twist 0tnree splitting functions.- . _ _ __ - ..... 

_ ' _-We have finished with the.·calculation ~nd now. are in position _to demon~ 
st rate som~ i~teresting- consequences. ofthese results. First of all; we find that 
the_ Burkhardt-Cottingham sum-ruleis·satisfied supporting:)he well known.-

.,. J . -- > ' ._ , •• ' ·-_-. • - _, •• • ' .-_ -: ' 

result that in the light COI~e expansi_?ffth_ere i_s no operator conesporiding _to 
the-finite value of the first moment. However, this assertion corre~ponds_ to 

· . the contribution of local operatOrs: In our approach. there a~~ operators that . 
; can enter the first moments of f/2 as wella.s g1 , they a;~- of nonlocal origin: 
0+1G+,,~';/G+ia:1G+µ a~_d, a:;.1G+µ8+1G-+v8+1G~,,. But as follows from the • 

. : eqs. (13 )-( 15) their. Wilson·. coefficients vanish: 

I . 
---: .. _ 

jdx~gi9'.u~~(xB).= O.' · (16) 
0 - -

Moreover·;. 
1, . . -

,j dx~g;gluon(x1), = Q: ··01) 
.. - < 0 -

--"'--~ 

This equatio~ seems' to be,quite obvious because• t·he nonzero .value of the. 
first mor:rient of 91 woi:xld !~ad to· the yiol·a_tio~ of the Burkhaidt-C~ttinghar:ri : 
sum nile. This observation follows from thefacts·~ri;en in the process of cal- , 
~ulations. When w~f11k:e the convoluti'i:mofgluo~ legs indices'~ith th~ tensor 
stri:idure of N-fonctioh in,eq-(.5) w~' extract .the coefficients i:orresponding to 
the pql1rized stnict ';ire. function Yd E1) and • t6-. the -~u~ 91 + 92. ( E1+2); n·~t 

'gi. and g2 separately.· Theref~re,- the Burkhardt-C~ttinghaITI sum rule _could · 
. - not he violated for Mi(gi) ¥- 0 if the first moment of the'differe~ce"E1+'2-;E1 

equals·zero:_But ·we have the situation'when the fir~t ·moment of each term; . 
_vanishes.(eq;(l7)J.'-~ .• . - -- . . . . -.- .· - ., 

/ 

- 6 ;: 

f 
:! 

l 
l. 
~-- -
I· 

J 
'd 

-: 
• I 

) 

---.-·~l . ' -~ 

_-1 .~ 

·r 
d 
'l 

' ,,... s ~ 

A new_ featu_re· appears· in the third moment~ ~hich wa; absent. in. the 
~previo~s analysisof B?khvostov, Kuraev and Lipatov: a set of-nonlocal op-. 
era.tors: 

I . , ·---; :-J ~x11x1gi~luo~(x~) 
0. . 

·. = (Q:)lv1 °· [.·(·~-+~In (-mQ' ~))· ••.... ]· dx1~x2( ··•.!... .. :+- r)' N(:i:~i 
- . 471'- 3 ,3 ·. ·· : X1 · -Xz -.• . . -

-· ··. . . _,· ... ' -, ·2 .. -< .. _. . ..: . ...:.. ·.··' . 
· (· · 10. 4.1:. (mq))•"f d - d- ·N(x.1 ,.x2 )' _ + -- - - n -· · I,· X1 _Xz ... · 

·. 3: ' 3 Q2 . · · · · · X2 - Xt. 

- . . . . ' ·. 2 . . : . .. . . •'· ,· - . - ·i ·--"--
: . 15 · 6 mq . • · ··-. · - 1 1 . ~- . • · · 

+, (-·---:--=- -?n_(-2 )) · -!· dx1dx~ (.-··_,:.........:) N(xi;:i2) jl.8). . 3 • 3 . . Q , · . · · X1 , X2 · , 
. - .. ,- -. -·-' \,, , , I ~. , • • - - ' ... , , 

. ·:<" ;· 

'~and· 
'1 

\. 
.. - 1. . . -

-~.-~ JdxBx_1g~91
~

0 ~(j~).'. 
_o : .. -:-· .· • :. : ·. ·.: .. ' . - . "- ., 

:;~_ (~;)N1.4a. [-(-135 +-361~(-mQ~). ·)·if·-' ... dx1efx2N(x1.; x2). 
-._ ·. > 7r - .. ,;__ .. . . . .· • • . . Xz -.X1 

.. ·. .. . iG +~/n (;i))J d~,dx, (i, , :,) t ~•;''u. {19) : 

Where th,e ihtegr~ls a~~ expressed thr6ugh the bilc,cal gl~on operato'rs: ... . . .· .. ·-. -· 1 i· > - ;. ·:-· - . · . -
· 3J•· .· dd:1dx.-2 .•. (.~.+ ...:.:).· 2sf. ~N(x1, X2. ). -. :. 

. . X1. _Xz . - .. , ·• 

.. :, ~=°,':-g(i~:-)3 Sr jflµE·(~-)/r~c(p,~·l2G~~(Q)G~,_,(µn J_G+J(µn ).· _· 

. +ai)o)G~µ(µ~Y9L(~n).+G+~(O)Oiµ(µn)8+~(µn)[~,f)' (20) 
✓• • • • •• • • ' • - : .,,.. ·-. ,,. 

and 

+ 

: 6·.1• .··.d · d.· 2sfN(x. 1 ,x2) , x1 Xz . . . 
·. .• . . ,: '. . . xz ~ X1 ,c . .. . ., • _ 

=·~;(.iri-)3~L1d~E(µ)(rbc(p,sl -iG+~~O)G},_,(µ~)G+~(~_n\ :·. 
-···-. ':"-,.....,. ·,. , :: .. ' , .: . ' - . _' '• .. '" .. ·. \...., __ ,. ~- ' ·.::.:·~ 

.•..•. :-4G+µ(O)G~µ(µn)G+,_,(µn)_'~ G'.t,,_,(o)q~µ(µn)G+µ(µn)lp,s) :;(21) 
..__ ·• ~-\ . ,-.--·- .·' .. . .. 

:: .... 



i 
[, 

l 
I 
I 

and • .. 

.3/ dx1dx2 (i_ ~ ~)· 2siN(;1, x2) 
· . ,,, X1. X2 . . . 

= ,~9( in-)3 s'.;_ I dµt(fl)irbc(p,'~IG~)o)Gtv(µn )9~µ (itn) 

. -G~µ(~)Gtµ(µn)G~ 11 (µn)+ 2G-~ 11 (0)Gtµ(µn)G~/'(µn)lp:s)/ (22) 

Of c~use we can. easily restore the, gauge invariant-result· substituting the . 
l path dependent exp~nents iri the adjoint representatiori of the ~olmir group 

into the bilocal operators. . .... · · . · -
Eoi transve;sely polarized nucl~on' the combination 9i + 92 is rrfeasured . 

experimentally: . . 

1 .. , . . .. •, /' 

J d 2 ( . 3g/i,,o;, ( .' ). I.+ 3gluon( . )) . 
. XBXB 91 ·· XB 92 · · ~B 

0 .. ' • ... ,. 
' ) 

~,-:-,,_ 

= (Q;)N_, :; (~ ~· ~zn(~n) [ jdx;dxr(:1.+ L)N(x1:'x2) . 

. J· · dx;dx; :(-L :____ f)'N(x1, ;~}]·, .. (23) +2Jd~11x2 N(x1,x2) ~ 
. x2 - xr . . . , • X1 X2 _ · . . 

So, we differ in a number oLpoints· with Ref. [8,a). First, the evolution 
equatioii is written for .the function L(x1·, x2) which is some co'rubination of 

•. . ... , -· ,· . \ ' . ··. 
functions N(x1,x2) and ~(xi,x2): · ·. '· ·· , ·• - , .. , 

/ .. 
. . I 

L(x1;x2)' 
.,., = [2N(x1, x1 -~x2) +_2N(x2, x2 - x1) 

.:_N(xi, xi - x2)-R(x2, x2 ~ x1)f . 
, ... ·-._ . 

•,. 

(24) 

This equality.holds up to the overall numerical c~n~tant which is not impor
. ta:nt for further discus~ion. So; we cannot expre,ss N and/or\ N separately 
· ·through the_ function L,· ·and.:°ther~fore cannot compare the twist-3. splitting 

functions. Constructing a combination of.L's with different arguments we 
come to th~ equati~n: . · · · · · _;_, ·· · · 

L(xi, :i:2)-: L(x1,x1-: :i:2) ~ L(x2,·x2 :- x1). · 

-:, 4[N(xi, x2) ::_: J\T(xi, ~i - x2),G N(x2, x2_- x_1)], .(25) 
;I. . , ·•. . . . . . . ' .. . .. 

.which couldn't resolve the. above problems. This equality takes place. because 
of similar ~ynimetry properties of N arid L with ~espect to perrimtation:and . \ - . '. / -· - : . . -. 

--

. . ·s 

\ 

-~'\ 

,( 

change th~'. ~ign of ~heir '!-rguments._ But tbt most. im~ortarit. supplement 
.is the appearance of the·iwnlocal operators· which are prese.nt not only .ip.. 
the third moment but also in the all highest moments o(polarized structure 
foiictions .. This b~c~me a rninmon feature f~L triple gluon contribution as 
distinguished from the .two gluon effect in. 91 widely discussecl •e,;.rlier. where 
a nonlocal operator appears only in th~ first moment~ But while irdhe .. last 

. case it does not affect th~~volution ~quation, the twi~t~3 evoluti~n equations 
. , : . . . ' • . ) ~' ' - .,r . . ---=·- ~ . ' . . . 

· must be modified; · ~-
;_ To surri~arise_; 'Ye n~ve calculated th~ wefficierit.functio~s of three:gluon ·~

correlators, arid have· discussed their physical consequence~. The main results 
-- . -.· '_ ,, ' ; _. ' ' 

are: .. ---., 

... {1) the Burkh~rdt-Cottingham sum rule is satisfiecl; . . 
-(2) the -set of nonlocal operators 'appear in the moments of structure~ 

. functions.· . - . ,. . . . . . .. . . 

. The l~~t, probierrr cle~ervesJuithe~ iniestigatio~ a~d wilrbe considered in .. • . . . . ·. · 1 . . - . . . . . . . . . . . . ~ 
the future publication., · . .. ·· , ·· · · . < . . , . 

. _ __,,. . . .. '' ' . . . .., , ', 
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