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I. INTRODUCTlON 

In paper/ 1/ the method of multiloop calculations, the method of 
uniqueness/2-5/, has been generalized to the diagrams containing ar
bitrary number of mómenta on lines. These diagrama appear when the 
method of "gluing,,/6/ is uaed to calculate the moments of structure 
functions of deep-unelastic lepton-hadron scattering (DIS) in QCD. 
There is another method to obtain moments of structure functions. It 
is called the method of "projectors,,/1,S/. In this papel' we d~mon
strata that the combination of the method of ,"projectors" and that of 
uniqueness is more prospective for calculating complicated diagrama. 
We show examples of the calculation of typicaI diagrams arising in 
DIS. The deveIoped method is applied to the calculation of the two
loop correction to the longitudinal singlet. .st ruc tur-e function in 
DIS. 

2. MSl C li'ORMULAE 

Let us briefly consider the calculation rules. (A more full re
view can be found in paper/1/ ) . AlI the caIcuIations are performed in 
the coordinate representation. The lines of graphs are associated 
wi th powers of" the type 1.1x2t , i.... being called the index of the 
line, the arrow wi tb subscript,IA- corresponds to a vector X'« , the 
bLa ck arrow corresponds to deri,vative '%. =- ~ , two arrows 
(black arrows) with subscript n corres;ond to the product of 

vectors Xj{i. ... »": (derivatives ~j!l.'" d).-in.) I'l/ n r. 
_-t~ -= ;'"Xf{J- --t.___ '" C{. _1_ • )~ '1 · . (1)':: L"-i 
O ,). X ct~) ,0 d.. :x dXf ~Lt? O d.. :t (1..2t 

Theae are the following formulae: 
A aãrnpl,e loop 

11-tJn. ~ (2 )
~ 

~~~_/ d.1-iol'2 

<J.-:l. 

8tnlltahjj(utü~n RHCnrryT 

mV:J.1B~l ate,'~a~Hl;um§ 
,.,..11...1"'" ru ._"",~ ...... .-I' JI.
 



A chain 

Yl (1°,11. ) Yl 
------------77----~	 .--»-~ + .....fi (d..1 ) J lrl'>.. J,2. dl·J.2.-~	 O) 

11m "jJli ' (o.1112)=~__9tdl1.)am(oll) Qn(ol):: I" (11"" 
7) 
2-J.)where 

Qtl1-trL (d..j:"Jl.- 9:í:) r(J.,) 

(Hereafter we will neglect the terms "V ct'fJ ) . 
A vertex (Uniqueness relation) 

11 1 11. "
 

~ J,
 2J,~í) '),2 '> CC 
2.	 11. 1 _/_ 112. 1'1~ Qn.l-tK ( J2.·d12.) •
 

- rn.:o o lc~ C
 ~ J1.. 112. J.,.n, 
(4)

Inl "\ K 
. ' 1 -",m, . ~\DI; ., ~-J. --'\,

2 ltk,.. Qn).m (J:>, 'th) a 111~11!.-\(-m (J i ) 
\12- m n -I( '", 

~ ») ~ 
2)6 -J.\..-\I12... I1:\-m-1( 

A vertex (integration by parts) 

J 1.	 VLt:-i m ((1J-loll.-J1.-J.~"'l1.-\tn+K) =J, k -Z'A (
 
J 1 .1, d2.~i J:,
 

i It-;:J.i	 t-' I1. J 1. 

z: 
(5) 

+ (cÁ2. ~J3 ) tn~K) .t »1 " 1~ ) } ,\,:t<.YYL	 " nt.Q
J, \ J..,. J~ 

2 

Equation (5) allows us to change indices of the lines of dia~ 

grams by an integer. We can aIso change indices of the lines with the 
help of the point group of transformations/3/ . Elements o~ the group 

are as follows: 

a) tranaition to the momentum representation, 
b ) conrormaâ inversion X ~ )':' -= J:./f.z.' 
c) apecial series of the transformations which allow to do one 

vertex unique. Then the relation (4) ia applied to this vertex. 

Consider the action of the group of transformation on the speci

fie two-loop diagram presented in Fig. 1 

V/. 1

r:/..l~Yli \~~ 
tl SLJ.s'ljYl.-> 

~1'1 1'11
4 I:.. 

J.4 '!n4 d.\'ll 1 

Fi i g -. 1. 

The table oftranefo~tions is given in Appendix. The notation 
uaed is given in paper/J .' Note that with the help of this group of 
transformations (see Appendlx ) we cannot only change the index of 
lines, but sometimes we can reduce the sum of producta of vectora to 
a unique product. 

To calculate complicated diagrams, it ia often convenient to use 
funct10nal relat10na analogous to those of ref./2,5/. This sometimes 
s1mplifies the calculations. For example, we rece~ve/1/ for the diag

ram	 presented in Fig.1,when r1.!-+n.~ -=J-, Yl\::.fl )J.jCj-n)=i/ljU t3)=oand 

rl.. s -. l'1 s -::: tf ~~15::'YL 1,Lj(f t.'l) -i) Vlj( (/:-1) =:0 : 

~D=(D -úl2 (O ~J:;»- (6B) 
J. ~'1	 .;... J.. 

-~,t1)1 
J.. ,., J.('l~~) n'2j)'+U~(6b)@11. J. = _""__ n ,H. - nJ. - \1t':O-l-2.)..~· 

h.' )j-2.-1J.. 2 2

Hereafter, we neelect the index equal to unity. 

:~ 



.3. METHOD OF "PROJECTORS" 

In this paper, we apply a apecial Caae of the method of "projec

tora", the method of~"differentiation" which allows us to obtain coef
ficienta of degreea of p~ to the diagrama depending on two momen
ta p and q" ,when p1. t'" O and Ql.=_q; >0 ia large. These coeffi 

cienta will be called the momenta of the diagrame For example, we ob

tain an n -moment~f 'the diagram:
 

9m 

I 
1</ p\o 

L ~ I k -
Py~ ••• P.YK Clt"1)) ...q/ 

I 

-c )J p" , ~ (7)Ql~-:>::> K ct(K+<l.+ll) 

ip~ 
lYl. 

In 
11 KÀ'
 

---77-- where ~ 
-) K2. 
l< 

Differentiating (7) with reapect o( Jtt 
to (- and aupposing p = o, we 

get to the left: ') dPf~
 
1~ ... d& - \ PA'" PÀm. ~ ~-- I \ I
 

Pfi Pfn- ( q, ) p::o ::: S
A 

(tl.~~)! 

(D 
oJ.p 

(J;t= 
" It-»t r( \= c l:t tl.-tn ~J. )
J n: rcJ.) ln-m)! 

n.-nt..~cl." 
where S ia a symmetrizator over indeces A~lti '(.·"':t,,,.\M,j=i,.:.)I1...,
 
and to the right:
 

V1. nYY\. 
- q,."i••• q;)/-: 0\.i d \'1 VI(, ) I _ A I q, .. ,'1I 

~ r. <t(K,,,,,,) ctpl';" dPI'"(p ... p p;o Sn! tt CÇ'itt<NC) 

Bence, we have the following expreesion for the moment of the diag

emA. l1-m""l A 
ram: 

O:i...~h :: S 2, I (n-m.-tol) d..=i S. tt-t}In. f"\2.(n..J.+ZO (b>(n.-m,)! r'(cI.) n-st i n-It!. 

A n-m~J. tl.-Iíbl 
Further, the aymmetrizator S Will be neglected. 

Note that thia tranaformat~on from ~he diagram to ita moment will 
be right at any indicea of the, linea of the diagrame 

4 

A similar conclusion can be drawn for the diagram 

1n P 
m.. r.. 

(8)T ~ np" "ÇJ)t~ -.L Oy
 
i-=i pi 0 lÁ
 

I~a moment is aa follows: 

í ~ 2: l-m r(.<p)f"(n-",=.<~J• ~ (b>=-1\ 1(=0 l'(~) r(cA.) K! (l1-m-K)! 
K'h~ n-t\-1-K.-\,j,

-/1-WI

ot~l'>=i -:
I(~o 

<J) 
K..2 1\-1\1.-1(tJ. 

Note that expresaiona for the moments of diagrama (1),(8) are 
transformed by the method of llgluing,,/8/ to integraIs of the forro 

~,,~ 
J. do.. 

where index (YL) means a traceleaa product of ri- vectors and index
S ia defined in ref./6/. The first of the diagrama ia nearly equ

ivalent to the diagram(7) because of one trivial integration, the se
cond ia more complicated than the diagram (8). 

Hence, the method of "differentiation" gives for the moment of 
the diagram a more aimple expression than the method of "g1uing". 

4• .EX.A.MPLES Oli' THE DIAGRAM EVALUATION 

We demonatrate ~he effeciency of the proposed method calculat1ng 
a number of typical diagrama taken from practical calculations. The 
calculations are made in the X -apace for the dual diagrame The dual 

diagram arisea from the initial one "by replacing 0.11 p~ by X L w1th 
the diagram-integral correspondence aa ~n the ]C -space. The trans1
tion to the dual diagram will be denoted by ~~ 

5 



At firat conaider the two aimplest diagrams (Fi~.2). 

4>f
i> 

~ ~ .. ~~I\~i, t 
~~ ~p 

F i s- 2. 

Their moments coincide up to 2 nwith the diagram represented in 

Fig. 1. when rl ~ = 1; n3 =n , YL j (jn) ':::: O and n. s -=- Vl, ni ( j=t 5") = o, 
respectively. Note that dual diagrama equal initial diagrams. Uaing 
the momentum transformation from the tabIe in Appendix we get 

t<J)MR 1n (n.~j~l'Í.) · J.f;. <D 
--- H. ~
 

n~ rO<2t) rt VI.
m
H. l·f

r(h'i~n)<f)MR ~/T\ 
n: 1""'(.1'2 t) ~~~~ 

where ~ means the equality up to O(~o) • The latter diagrama are
 
calculated in paper/ 1/ . Thua, we have
 

<J) o '~i [ S,(n). s., S,fn.) - T(.) , (, ~ (,)} (9a) 

~ \-(i-~~)1 k2.(n) \0 7( ] (9b)
~:=. (i-t (_j)l7.) l tL(n.<i) ~ vIL') "7:') , 

• ~ i n.. (_l)l(·i. T ~ S,i(lC.) 
where $i(ttl~~ Kf, KLlfL):~ KT '. (~)::~ ~ ') ~(h)=Çn(()O)iS the 

Riemannian Ç. -function. 

Conaider more complicated diagrama (Fig. J),. 

p 

-'J> -4 

l\- ~ 
.~~~NY ~ 

\.~ 

F i g. 3. 

6 

n. 
Their momenta up to 2 ~e given by (the dual diagrama alao equ

aI initial diagrama): 

C[)'ln'i) )G·(n.'L) 
ntl
 

Uaing the equation (6), we get
 

.. l ~=CD-;~[~(Q-~)-~+rc?} 
~ - o o o r'l (\0 n \ (\D,tt nO,Yl. fI'"11. AO.\{ J 

:::: ~ _~~ L2. ~ '(1)~) ( ~ '(1,1'1'<2.) - fi (irn'l~t)r fi (1,n<2) Ji (~n<H)· -1 (1,n'~ o,lltl'~J 

~>~ __ ,(~_. n~)-~ ~=2. 
~ n... L"'2~ ~ Itt<' ~ h.<ltlt ~ 

2, ((iO,rL (,0,11.. nO,'t r,O,1t ) lt+'tL @
~ - ----. t1 Uo.l'H-) M (1 11<"'''r) - ti (i.~-2) J1 (1,1t'2.í) - ~ 11. "·i . . 

n.<2-<2\.. ,o. 11.-2<2(, 

Now uaing the expansion of ,-. -functiona-: 

\'(11.1 i ... a.tt {' - L C']a\L [(t~. (' (" r JrA?>,
I'L~ C'Ci_<et-ft ::. 1-1" .')l{YL) at --l Sl(l1.) - 1--)2.(n) 2 -I- ,-)1. (h.) - ~ :'l.(lt) .) l(~L)'" l J],(n) j~ ,o •• 

f'( i.aE.) -= t.,:~) [-~QE. i ~ (-aS\"l-I

\1-02 

where ~ ia the Euler conatant. 

We finaIIy get 

<D S~(~'i) l--l' ~Ç1.(l1.<i) - 5 Sl{It.~)]-t 1, S,,(".i) - f S.z.(n.J.) S:t(n'1h
" °tn"1) -:: ~ .... 4'1. . 1 k 

n''l. 1'1 (' T 
+ (; .).;(1\..i) - 1 (n<l) ( 1Oa) 

/-:~ • (".i) ~ i.(_i)l'l. [ ~ + t(L S'1(n<t) - ~<2}lSdh'i)-1. ~2(llli)-~ K(n.Ú  {10b)
~r:L/' n·L. f _ 4Si(k.j.) __ L ] 

--w- (11<1)" • 

Note that the infrareddivergencea preaen~ in the expanaion (in ~ ) 
for moments do not contribute to the coefficient functiona of the Wil
son expanaion ainee they cancel -out with the divergencea which appear 
in the renormalization of the correaponding operatora/7,8/. 

7 



As s third example, consider the diagram (Fig.4). 
_ ~.~t \ i- r S ._ ~dn))' + 11 H-)..... DT (;1'

) n-z. \. 2é»') tt-ü 1. fI- 11 1\.1/ ~ 

P;.~~
2---

(15) 
i-(-i)1I. ~ 
--2--(nü)'~ .~ r-; 

~ 

"? F i g. 4. 

The presence of the momentum K~ ia of no importance put simp

li1ies a final answer. Up to 2~ ~i-th moment is introduced as fol

lows 

L i til" (J)';:a \ ti)' ~;:.1·o l:<;.(.. 

ni ~ ~ . 
K~O k:v
 

lt-I(.. i.
 

We now apply eq.(5) to the lower integration vertex. We get
 
lt - IC. ~ rH~ L ~_.:c <:33-1(I( \'l.-IC. '-i
 
n-'-! t.l ( ')\ _ ~ _ n-I(, (.L !'t-\(.!. ( ..2 1\-\:.'1. 1(.2
 

. 7]-.:»-~ - ... '(11)
~ '-~ __>- __ : 2. • ~ 

Appling the same equation, but with another isolated line we come to 
1

n-'l:-i.1C. n.-'l:- IL ~ 2Tt. ~ 

~ i"'1l e-~ + ~i~: -Zi) -~ . (12) 

Subatituting eq.(12) into eq.(11) we t 
_ Yl rt-I(. IL '1l~1L ge~", i't. 

(1..,. iJ(,,~< ~ (,1)'( ":.~" ';" EQ) -i'Ü~~ • 
(1JJ 

·~~!)'(<1?":~:I:r-B7·~)· 
Note tha~ these are the equalitiea 

it. tl-I( t:.
 

~'-i)~~-I("i C(\'1~.l-)-- <±>\t.
\(."1.J. -= n1,1.

L c h l ( 14)
~:o . 

(i)1!. <:I5~:"1I(~'i ffi:~ r(lt~i~.t) ~lI'l _ J,.. _ ...I - --- 11..1. 11... ,..... -. 

- (lt~1.)'.L
IL~O 

Subatituting eq.(14) irito eq.(l)} we have, after simple transforma

t(irns,. LI (j)'3)'1(-i)'(e .~ )+(.1)'( 'iJ! 
h'l 1:::-0 '2 .~ 

It ia a wonderful fact: in alI the complicated diagrama of exprea
sion (15) we could get rid of suma. The obtained diagrama were consi

:~ dered earlier (aee 9b) •. The remaining aum ia calculated in alI ordera 
in ~ after calculating the integral: 

IL 
- ~ -0)0 .11.-1(('

vt VI-\( I( rt- IL ) 11. 

lfi)K( ~ -~ -e Ll-tl" f1 (i,i) (f1 'i OH ,<' 1.) 
K-'O ~ ~oú (16)~ 

,1'l-\é~1C ) i Ç"l n.... i"'}) i 1-(n~1"2\.) (--i/- \-'(n.h2).) 

- 1-\ (~-K'iÜ1Ki2) -:: í.2. (rl~~ - í.2. ~~) - T" (l'h1-)! (IHi. t ) . 

Appling formula (9a), (1J~ to the integrala in the right-hand aide 
of equation (15), we get 

1 

~ . )~~ )- 1. 1-"-(-1)' ~ '(-i Ji{n.) i .I ..i -1, ' (i.~')(o") ( <(••i) -: Ç,iol '4 K,(,) . ~'1 (~'i)'• 

Solving the obtained recurrence relation, we have 

I ti.. .(i-'-~~:: ~ (Sz.(l1.} -1 k2 (rt)) -t $~(tL) -+1 S2(11.} SlÚt) -1 T(It) 
(17) 

-Li ~2(rt~Sl(ft.) *" LI J(~(\'t)). 

As the laat example, consider the diagram (Fig. 5) . 

p·0et~~ 

F i, g. 5. 

The I~~-th moment ia intr~~uced up to 2~ by: 

~~ ~~ 
l l.'i~2.~~L~· 

1 
1\1-::0 IIH2. l\.M~i M-:.O IHI\Ü 

We apply eq.(5) to the lower integration vertex. We get 

98 



. I 

~ The second part contains diagrama presented in Fig. 7. 
;O l J;> 1lt<1. m-z rn,z. / ~11I,2.\ 
I@\tt-""~ (1)-3)-::: ,~,' - I....· (""d.) ( ~;Y -	 In-l'Y\'i i h.-f>1.i 2- /t-w..i	 \'\-....n ( 18)'" ~l'\\"i/ I~i~ / (~1\ 4 

M.	 I

H Rcc~' 'R; 'RI
- (gn.....d. ~ ~ (~-~-\1') 11.-"l	 .. /

i 

~~U )	 ~~i 
After simple transformationa of complicated diagrama of equation (18) ~ 
we have 

I'rt 

~ 

\'t@ltt'i(]) 
~ 

lt \rí"r( "ri 'm \ti '~i~ (Vl-I\\!2) _ '\ til 'L (n.rH_d) = 11 .~ -Cn.2)/I) ,
L L n·lll1i cf:? . o l
 
1'\'\: 1. tt-l'i\'l I\\~O iI-M'l. ~~1 t< 11<·Z.
 

Like in eq.(15), the sum is calculated before integration. In simple 
diagrama the aUID ia calculated in alI ordera in ~ 

A final result can be repreaented in the form: 

In·(i-H) = - t,S2(h.) ~ S"l~)-'- SlJ~)Sl.(n.)-t:L 1(n.) , 

Finally note that the methoda of "differentiation" and "uni qUe
ness" allow us to separate almost alI complicated integraIs and comp
licated sums. Moreover, after integrating simple diagrams the remain
ing suma are calculated in alI orders in l . 

5.	 DEEP-lNELASTIC SCATTERING. ds-CORRBCTION TO THE LONGITYDIAL 

SINGLET STRUCTURE PUNCTION 

In this section we preaent the diagrams contributing to the two
loop correction to the longitudial ainglet structure function in DIS. 
The contribution co~siats oí two parts: scatter~ng on a quark and scat
tering on a gluon. 

One part contains dia,rams contributing to the longitudial non
ainglet structure function 1,9/ and additional diagrams presented in 
Fig. 6: 

~)$
 
F i g. 6.	 :} 

I j<3CCr-\CC r:,cc'r\3C'C~\:,cc~ 
F i g. 7. 

The number of alI diagrama (Fig. 6,7) ia doubled due to reverse 
motion of the fermion loop. The diagram (a) (Fig. 6) and diagrama 

(a-e) (Fig. 7) are also doubled because of th~ contribution of cros
aing diagrama. 

In the figures the solid, wavy and dotted lines atand for the
 
quark, gluon, and photon, respectively.
 

To	 get the longitudinal part, we multiply the diagram by a pro
jector frPycf ' where p and ~ are quark and photon momerrta , We 
are interested in the coefficient function of an h-th mo~ent. To 
find it, We uae the techn1que oí "differentiation" (see J). The ob
tained integraIs will be expresaed through the diagrama analogouB to 
those preaented in 4. ~ 

The final result for quark and gluon structure funct10ns can be 
represented in the form 

C~ , (i J.. ) - c1s 4(1:. (i + j s Rt (MS))
Yl L ) s. - 411 . tL:~ i ~1i- n.,L 

CG- ( ) J..s 16 Tr= ( rls R6- ( _)\
h.)L i )Js ::: '111 • Qt-\1)(t1~2) i -+ 4']( I'i,L MS; ') , 

lO 
II 



T
 

where 

/.r !I- .A.PPENDIX 
~ (-) 2; IF l- (" ( " 2. ) 5" i 3 .i:;. M~ + --- .J (\1..) -i- - 1" - - i ~ -. - - - ~ - +R: L (MS) R

) 
t1.,L (l1.tL)(\'1.\l.) 1 11.-1. h- 3 tt.-i 11. tt~l 

The tab1e of transformations of the diagram presented in Fig. 1. 
4 1..

"'" -.'- ~1 J- n.,,;lh't,J Y1..-tZ 

--+---4~_._-----4-----r- ~ -·~i-----~-r------~----\ -- -1 ~ 

I I , ~ ...., ~ (,., N ..4 I --';'-,- I c~2. (" . 1/ S ( 2. 2. 4 \ ........, r.ll"l E <_I .s:' l"lll'/ - ~ -r' ..,.
.... ""S"~ '\.... \ -i --,.r ::: ..,.. ._,R~ 
h,L (I1S)::: CÁLi ')1(1'l.) - 'L L>jn.) {-~. Y\l(Y1.) ~l i (11.) ~- n=L -t ;;L - ~)+-~~ I rl ~ 1 ~ I ~I N N I .,.( C/l ~I U1 T I I .s;:'1 +" s: -SI 

''V ~ s: ""/N ~,~ I -() 5.õ:. -S <.! "'~ :j <s -es í::jl"l l~IN '--:;1
l~ , s: -s;:, s:::: ~, 

1 ~~-- -----t---.-T'-._--~--_.----- -._.- .- ~Hi b i Hi. Lr L, ~ J t 
~ ~ ~,-\- 3" I'\.-i - h ~ It·d -t li' n..+2 - tl.'2. -\- (Yl.:ti't - (VL-'r2)....  I --! ~ '1 ::r "'"... 7'; ~;It ..[ -' rI .fl "" ri ~ ':>!. R, ~., s: (}.j "0..:1"'< r. f' _,'ií~I-1 '~ 

I " :Z" '~i!- ~ I ~ .<;..,: I -t r : ·~Il ...... ,; -t -r s.: -!... J . ~.... -:: 

\ I .'0/'"'.......... ;ji :;l 1110j ." -,:;. ll·" ' .._
(~I'" +\;:: _~ ,. s: , -r 

-/-------+--- -1---- ---, .- '- .~ fi' ~ .,). ~ 

-r: ,'" Af"l '::,."<...:t ~ ~ :. ~..4"'-,-; 

-1(,L~ i 1.~~~ (ti I(,(~) - ,), 6~ (6 'i (3) -7)\ - ~ J(,1.l(1-> r' ~3) + 

~ ~ l""i ... ~ 'ti í'i 'fl <S... ~ ri s: V1 ~ .. 
--'>' ,...... - ~ s:: I .s::·1 I .'X 1 s: I ~ + ~..:;1 I --p I -t' -t' ' <:Jl

1"1\'>"(\ N <:> + ri ...l'-..J 
1- S-I ( ) (3; ... ~- - .h.-) ... ~ -~. !:-... h. 1:- + ~ • .L - i i 1 n.c:::l.f\1.) A[rl Ar~ <:J' I {-=lI"" \'l' .., é=J1'" '" ..... 

1 n. 1'1. rL l1.~i 5 ~ n.- '1 n+i :5 tt."3 n2 -t lh..i).... I 
m : r .,," '" "'''-' 
~I I ~ o l '.t"! ~ -. or-" s,where RNS (MS) is found in ref /1/. 'ri ... .. I _ -r (,,/1-1 !.'1 <l r 'li>! ~ .::: rI .. ,fi _'T 

+> ~" ;;.' Õ li. '"' _<.:.; -i z: I s: I '" Ir. ;:!' --I I -v rl t" ... i (.I!nlL H I ""' I ""i-. - r t. ... - - ~ ~( -.J ~ ri, ........ _
 

• "''' ~,. V> n'~ .tI ~ ,! ~,. ",' <5g ~ f ,E -.0--- ~ ----:;; 

'.-1 ~ I .." I'.~' -.j '" -,.; 

+> I \ ~IN ~ M RlrI ..J -..; .,..;...;; ...;lI"1"''''' IS ~..J:;;::: '"r:S,' ,; 

s:: I ~"'"<S
ri 

s;: I s: I I ~ I Ui V> + to "::' 1" ~. ~ C ~ I ~I 
'8 --.t ~ JI' If'lH (-lf~ S© Q.lc4 :l' 8"" ...:r : <°I 

Pi :-'-----"-"::: f------- --'1:--~--------- -... ~1--' -._- -; -,..~~~._'_._-~ ---- - -:' -i 
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Here the index (the momentum) of the vertex, triangle and of the di

agram is a sum of indiced (momenta) of constituent lines:
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Nonprimed indices (momenta) correspond to the initial diagram; prim
\ 

ed	 indices, to the diagram obtained with the help of one of the fol

lowing transformations: 

transition to the momentum representation (MR), 
two	 conformaI inversions (with the left-handed basis (L) and with 

the	 right-handed basis (R», 
and	 eight operat1ons of point insertion. 

In the lowest line .we give the transformation coefficients which 

can	 be represented in the form 
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MeToA BbJtJHJieHHfl MoMeHTOB CTPYKTypHbiX 
~YHK~HH rny6oneynpyroro pacceHHHfl B KXU 
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MeToA yHHKaJibHOCTeH npHMeHeH AJIH BhltJHCJieHHfl MoMeHTOB 
CTPYKTYPHbiX ~ynK~HH fHP u KXU. IlpHBOAHTCfl npHMepbi BbJtJHcne
HHfl MHOroneTJieBbiX AHarpaMM, 3aBHCfl~X OT ABYX HMnYJibCOB, 
KOrAa KBaAPaT OAHOrO H3 HHX paBeH HYJIJO. MeTOA MO)J(eT 6bJTb 
HcnoJib30BaH a APYrHx TeopHHX, rAe npHMenHeTCfl pa3JIO)J(eHHe 
na cBeToBoM Konyce, a TaK)J(e AJIH pactJeTa AHarpaMM nponara
Topnoro THna C 6oJibWHM 'lliCJIOM HMllYJibCOB Ha JIHHHflX. 

Pa6oTa Bbmonnena B J1a6opaTopHH TeopeTHtJeCKOH ~H3HKH 
mum. 
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The Calculation of Moments of Structure 
Function of Deep Inelastic Scattering in QCD 

The method of uniqueness is applied to calculate the 
moments of structure functions of deep inelastic scatte
ring (DIS) in QCD. Examples are given of calculations of 
multiloop diagrams which depend on two momenta, when the 
square of one of them equals zero. The method can be used 
in other theories where Wilson's operator product expan
sion is applied. It can also be used to calculate propaga~ 
tor-type diagrams with a large number of momenta in lines. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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