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1 Introduction 
Recently the small-.:z: behaviour of the structure functions (SF) of deep inelastic scat­

tering (DIS) was considered in ,connection with possibility of experimental studies on new 
powerful collidera HERA (1) ~nd LEP•LHC (2). Analysis of SF gives main information 
about the behaviour of parton (quarks and gluon) distributions (PD) of nucleon. The 
knowledge of PD is a basis for the study of other processes. 

I.;et us introduce the standard parametrization& of singlet quark s(x, Q2
) and gluon 

g(z, Q2) PD 2 (see, for example, (4)) 

s(z,Q2) 
g(z,Q2) 

A,x-6(1- x)"•(1 + "f,x) = x-6s(x,Q1
) 

A9x-6(1- x)"•(l +79 x) = x- 6g(x,Q2
), (1) 

with Q2 dependent parameters on the r.h.s .. We use the similar small .:z: behaviour for 
gluon and sea quarks PD, that follows from the form of the kernel of Gribov- Lipatov­
Altarelli-Parisi (GLAP) equation (st>e also recent fits of experimental data in [5) ). 

The "conventional" choice is 6 = 0. It leads to nonsingular behaviour of PD (see B0 fit 
in [6)) when x -+ 0. Another value 6 - ~ has been obtained in the papers (7] as the suin 
of leading powers of ln(l/x) in all orders of perturbation theory (PT) (see also B- fit in 
ref.(6)). ·Recent NMC data [8, 9) agree with small values of c. This choice agrees with the 
present experimental data for pp and pp total cross-sec.tions (see [10, 11)) 3 

and model of 
Landshoff and Nachtmann pomeron [12) with excha11ge of the pair of a nonperturbative 
gluons, yielding 6 = 0.086. However, the preliminary data from HERA, which had been 
presented on Moriond-93, prefers 6 - 0.3 .Following to the above-written uncertainty 
of c we shall not use its any fixed values. 

In present paper we give the method to extract gluon distribution from the longitudinal 
and transverse SF of DIS. Our formulas are true for all orders of PT and agree in the 
leading order with the results of the paper [13). 

2 The extraction of GD frmu SF of DIS 

We consider the region Q2 ~ 150 GcV 2 , when· ep collision can be represented by 
one photon exchange and electrowl•ak interactions arc· neglected. Moreover, we suppose 
that the values of Q2 are large considerably: (J1 2:: J.1GeV 2 and think, that the higher 
twists contribution is small.~ Then, both the longitudinal and transverse SF of DIS are 
connected with PD as follows (hereafter index k marks 2 a1id L). 

Fk(x) = 6! L C[(:r,o). f(x), (2) 

'1=•·9_ 

wh7re f(.:z:)•'!'(x) = J: ~ f(Y)'!'(~) is a Mellin convolution, C{ (x, o) are the perturbatively 
calculated kernels, and c! are coefficients, which depend on process and the number of 
quarks f. For ep collision and /=4 we have 6! = c!' =.5/18 =: 6,. 

2We use PD mu!Liplied by :o and neglect the uonsingular quark distribution at small :o. The full 
analysis can be found in ref. [3) 

3 In ref. [11) one shows that high en•rgy pp data have a linear Ins behaviour. 
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As it is·seen from ApJJendix, eq:(2) can be.represented in'the followingform at· small 

,X 

:Fk(x) =:= 5. L, C{;+6(a)x-6 ](~/e£(6)) +O(x), ·. (3) 
. !=~a .. . . -

or·· . I 
.. :. ' .· ' 6 . - ' ' 

. ~Hx)= s. L: c{.~6<a>.(ef<o>r J(x/e£cin·+o(x),. _{4) 
J=•,g . ., . I 

'; 

w_here 
c.1 . ('a)= ·ll d~ x~:.,.l cf(x a) 

k.~ . . . k '· 
0 -

arethe Wiboncoefficients ofthe 7Jth "morm;nts" and e£(5) = Cf.1+6(a)/C[,5(a) .<: ' . 
.· Thus,'the PD and DIS structure functions are simply related to each other at small 

X (for the l~ading twist.ofth~ Wilson expansion). The coeffidentsC£,1+6 are' the ana­
lytical continua,tioll: ofWilson coefficients. to the noninteger values and, hence, they cari 
be calculated in perturbative QCD in principle ii1' any orders of PT. /The' methcid of the 
analytical expansion has been constr~cted·in pa.pers [14; 3). . .. / 'c .•. \ . 

.. Note.that for the case](x)::::: const the form of SF from eqs.(3) arid (4) coinddes with 
, that give~inJ14)-:[17). .~ _. . · .· , . .·. _ .-· .. __ . '· 

Because the Wilson coefficients are. known only in first two ·orders of PT, we shall 
confine ~~rs'elves by theii analysi;, ! : . .·. ~ ' ·' ,· .. ·.. . .. . ,· ..... · . ; -. • . . 

. ':Th~Wilsoncoeffi~ients for longitudinal a~d transverse SF are ~ell known in the l~ading . 
(~ee [4)) ~nd nex:f:to leading (~ee [18)-:[21)) 4 orders (LO and NLO) ofP_T:.They have the 

· following forni: 5 • \ . · _ .· . ·. . · • . . · _. _ . . ~ _ , ~ . . . . · 
.. i .. , :· > .! . ; '!- •. ·.·•. . -

, .C~.~(a) '= 1+aB~.'1+0(a2 ), Gt~(a)"=::-aBt~+O(a2). 
\ I - .:..:_. f .·. · l · 3 ·' . . cL.~(a) - ,aBL.'I(1 :t aRL,;>j O(a ), ' ' •. . " . (5) 

Note also that the ~oupling constants are differ,ent in LO ,and ~LO of PT 
·.·-. ' ,,/ .; 1_.... ' ,- ' ~ '.· ·, <' 'ir , ; ·:-V f, ... J'' --~ 

. · ·.ala( Q
2

) ~ Po In( Q2 / Aio) 

2 
· ' 1 [ f3t lnln(Q

2/Ak)] 
. om(Q):::: f3oln(Q2fA~ts) 1~ f35 ln(Q2fA~s) 
In what follows, if ,it does not mention s~etially, this difference is not marked. / 

1-

· 2~1 The LO of P~ 
Accounting for the .formof Wllso..;'coefficients 5, we ha.ve from eqs.(3) and (4) 

(6) F2(;) ~~ ~\, o.s(x) 

FL(z) = s.a 'E Bf..1+6 (e£cs>r~ J(x/e{(o))+O(x), 
'l=•.g . 

4 In the papers [18;-19] the coefficien~ R{ n contain~ th~ mis'tak~. ~hich woJid be corre~tedin (21]. 

5Hereafter contrary to the standard one ~e use o(Q2
) = o,(Q

2
)/47r ; ' : ·· · ·, · 

~; 

'-·' 

. i[;;·;7C'i:~~,;,;-!:~~ B~>:OT;;~y ~ 
ij. ~~~~r.!1t~~ i.H.~,:~~ED&l1!.~Gr:d ~ 
~ . 6t-1~JT~·lOTEHit < ~ .. ........__ . ··~·..........._..· 
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Fromeqs.(6) we get for GD: ., 

(x) = ((i(o))~ ··[pL(eHo)x) _ BL,t+i F .( eHh)'x). ]·, 
·'g · .• o~Bf.H6· a.(Ql) .W.(0))6,z ((i(o) '. 

(7) 

The values of 1.0 Wilson coeff\cients are 
. ~I I ~ '. 

B' 16' L '·d 6 / · · .. · . .8e . 
, L,1+6 ~ 3 2 + 8 a_n ,BL,l+6 = (2 + o)(3 +a)' 

- l: '' \, ' ,. " ,-t 

where e ~· 2:; e? is the sum ofsq~ares of quark charges. Hence from eq.(7) we ha~e 
' ' . ~ ·. . -' 

(x) = 3 + 5 ·[ 2+ 8 ·· ·(1 + 8) 6
. F ··(1 + oi) ._ ~ (2 + o)~'F ·.·(2 + a·:r)]· (8) 

9 ·· ·Se a(Q2) 3,+8 · _L, 3+8 · ·.- 3 \3+6 , 2
. 3+8 ', · 

Note that 'eq.(8) coin~id~s al~o;t witi~ t~;e,olle 'f;om. [1.3) .. A -~li~ht ,differ;nc~i~ th~ F2 

conVributionis not important at small.x (see [13]) arid is the,consequence of our choice of 
the singular form of the sea quark PD.. . ·. . . .· . . . : t 

1 .. , •• 
I, •, · ... 

. 2.2. The LO & NLO of PT \· 
i _, .. , . . . . ..._ 

In the NLO ~pp;o~imationV.:e c~n c~llnect SF 1and PI:> in the va~ious way's. ,The ~~re 
oftenlyused'sChemes.are DIS andMS ~nes:. They le"'d .. to equal.result; forg(:i:)'(see 
[3J).)t is not ~onderful sine~ GD i~ extraded from SF, which have physical values, 'The 
scheme depend~nce appears'as. O(i¥2 )c Here for simplicity we will get this connection in 
•n s h · 1 · .~ ·' .. ·. · · · · -· .. r ' • · · · ' ·. · · r .· I sc erne on y., · .. . . .. . . · . · · · . · 

·From eqs.(3)-(5) we get · , , . . ' · .·. , 
_ I , -·~, \ :' "- , 1 

Fz(x) =. o,s(x) ·.1 '(9) 

FL(x) ·.- .. ~,. ~.a ·I: r3{~+6 . (t +,oiq~)IiL.H} (e{(8)r
6 

J(x!e/Jo)) + CJ(x), 
' f=s,g ' , 

where hi,~ are Wilson ~oeffici~nts in DIS, s~heme, whi~h are com~ected with, the well: 
known. ones in M S scheme. (see [18)-[22]) by. the followilig relatio!l~ · · 

' ' ' :·, ·, ': ' • ·:, ( ,,- • • : • '•., •' • • ·::' \' ~-'·'<. ·,,': 'c 

·R-.· . ....:R'' -B'' R-9 -R· g BL,"B9 . •.·· (10) L,,.- L,TI 2,,. L,.,- L,.,- Bg, . 2,'1• ' > 

L,'l . . • 

I ' ,· , ' , , . . , 

ani the variable €{,'1 is obtained from ei.., by the replacement Ri,., ~ R.i.~ . Fr~m egs.(9) 
we get for GD . . . 

g(f) 
, {~t(o)) 6 · [ FL(Wo)x): 

= o,Bt_1+S(I + a(Q2)Ri,j+6) a(Q1
) !I 

B' . , . . : ..... ( . g " ) . 
L.t+6 1' 2 R.· . F edo) 

WJ8ll6 ( +a(Q.) L,tH) ·z, CeL(o).x ]. 
. ~ ' ' ' . 

(11)· 

' 
., 

4 I· 

1 -
·'\. 
;q 
' 

·, 

\ 

< i: 
Using values of Wilson coefficieuts {see [IS, 21)) we have 

. I . . ,.. , . 

3+o' · ·I·(- [2+o (-9 (o))sF·(-9 <o>~)--· 
Se :1 +a(Q1)R1.t+s a(Q2). ~~ .. _L eL · . 

. 1: (1,+ a(Q~)Ri.,H~) (~(o)/Fz .([(o)x)l,. 

g(x) 

(12) 

.where 
,_ '_ \ 1 + 8 (' > .... 2 -· ' - > ) 

{i(8) = 
3 

+ 
0 

1 +a(Q )[Ri,1+6- R1_6) , 

. - 2 + 0\. ·. .· . . ' .. • . . :. -
{(8) = 3 + 8 (1+ 0'(CJ2)[<I>t+i,- <1>61), <I>,= Rl,, -;-RL,, 

, , - I ,>' • f • f , \ 

'Th~ values of the 'coeffi~i~nts ilL ami FiL, Cilll be obtaiued by a~alytic coptin~ati~n 
of integer arguments (see. [14, 3) ). As tlw · coellicit"uls · havt'· rather.·complicated form, we 
give here only approxima.te expressions . ' . . > 

-. ,· • -· • ' -< 

/, 
Rb+S = -4 [k- 1 +2_:_I:l;9s 8,- 15.76{).2) 

·: Rb = ·. '--12 [6 -2 
+L28 h' -,~- 10.26-:- 1s.~o s] (13) 

RLH = . SA6 fas.s6, 1 ...: 8
{ [ 6.c1 + 5.6·1 :- 0.2~ s] ' · 

' ' ~ 25 [- ·:.:1 .;. ' ]' ' : J[_ .:,z \ ·.. :- -1 ] 
Ri.,6 = -3 8, - 3.16 -:4f~ + _8.33 0 - 1.14 

'whichcoincidewith the e~actones·fo!' 8= Oand {j =~-The val~es of 6and h' ,·wher~ 
. ·' :1 ., '. . t - •'• '• -.--- ' 

.. \ 

' ; . 6:-~ 

"i ~I 

are regular for 0:= 0 ; and 

., \ . 6r1 
! 

.§:-1 

0-i·[_I -.· ;;r(l-.8)f{1 + v)] 
·. _ .. ·. · f(l'+rJ- 8) 

8-; (r-·.~/ f(1- o)f(,;) ]· 
... ·· 1 (I+ ~)F(v _:_ 8) 

I . . - , \ 
ln.-- (lji(J +•') +-y) 

X , . • . 
I . . .. , . . 

ln--(\jl(v)+!-1) 
X. . 

Here ljl(x) and 1 are the Eulieriait ljl .. functimi and constant, respectively. 
' ' ' ' • • ' - I' 

3 Discussion · 

·I 

'! 

(14) 

(15) 

. } 

The present invesHgation has been initiated by articles,[23)-[25], i~ \VhiCl1 the approx, 
imate relation [13] .. · . 

g(x) ~: [a(~2) FL(OA.r)- .~ 'F1(0.8x)] ·.' . (16) 

5 

:,_ 
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has been studied numerically. Using the Morfin and Tung parametr1zations for GD from 
[26] th~ authors of [24] verified tl~;! validity of eq.(16). K1wwing the exact v~lues of one~ 
and two-loop Wilson coeffichints, they got th~ SF's. values and returned to GD with help 
of eq.{16). They found that for singularfc5rm of g(x) (i.e. h::::: f) eq.(16) leads to' too high 
result already in the LO. The addition of NLO does not' change practically the iesults for 
singular GD form. However, it leads to the very small values of n~nsingular GD. . 

. After we will· give the explanation of these re'sults, using· the eqs.( 8) and ( 12f from. 
the previous section6 • · · · · · · · 
. I 

' - 'i 
3:1 The LO of PT 

• .J: 

Theeq.{8), is true for any. i ~ 0 . Foro = 81 = 0.128_ a'lld. b = 82 = 0.435 , which have. 
• been found in re£.(25] for.nonsingul~r and singular GD forms at Q2 ,; 50.GeV2 

, we have · 
' . 0 73 [·._ ' 1 . . . '·, i ' . ' ... ' ., .·]· ' ' ' _., 

g(x)._ ~ ~ ~(Ql) FL(0.36x) ~ 2.39 F2(0.6~x) forb= 61 

. '9 (x)'~ 0
·
72

, [: (.Q
1

2 .~FL(0:42;r)- 1:89 F2(0,7ix)] forb= li2 (17) 
. ~ a ) . . . ' . :.'• . , ' . 

The coefficients of eq.(16)are very close to the ones of eq.( 17f; However,it is not clear; how· 
the difference of the arguments of the SF. c~mpensates the difference ofthe coefficients .. 
Let us present" a sil;npie· qualitative analysis. . . .· : . . . . . .· . .. . '· 

Consider ·sF FL in the form FL ·= x-~<pL(x) + . :. by a~alogy with PD in eq.(1) .. 
Moreover, we think that 'P'L(x) = const and neglect· SF F2(x) 7

• _In this approac:;h tlie. 
eqs.(16) and(17') have thefollowingform ·, · 

' for 8 = 81 ·; · ! , . . . . . 
,, ' ' ' ; \ • ~ I , .. ' -. ;< ' 

• c· > c >·. o.83 , 1 : , 6 
9 X·::::: 9 X =.-. (Q2),'t'L X-

1 , 
.e a . : '·. 

'., 
I {18) 

/ ,\ 

for 8 = 82 

g(x) 
- 1.05' 1 

e ··. a(Q2) ~L x-
5

~ · 
(19) 

~ ,\ 

i. . I 

g(x) 
= 1.10 1 .I .. 

-e- a(c;p) 'PL x.:.E•' ( 
·~ (20) 

. It is de~r seen;that the app~oxirnate eq.( 16) rep'r6du'ces ,~he ~o~~ection h~Lween g(x) and · 
SF for .o = 81 very well and gives a 5% excess for tlu! correct result in. case b = 82 • The 

· similar behaviour has been observed by ;;tuthors ofpap~rs [23F[2.5]. ' · 
: . • ! • 

3.2 The LO ~& NLO of PT \ ~ 

Let ~s give the qualitative analysis of the results ofeq.(12) by analogy with LOapproxima­
tioil: We use Vg =;= 5 and /g =,0 which are similar to the ones from (25] for Q2 ~ 50,GeV2 

TIJen, we have for 'GD .. 

6J'iote that ~me eXJ?Ianationof their results was given by auth~rs themselves in the paper [24i 
7The analysis with nonzero values of F2(:r) can be found in ref. [3) · i · · . · · · 

i -

,, 

.t" 

I) 
·i'l 
!) '., 

\, 

·~ . i 

;i. 

/l 
'\) 
'<~·. 

":, ·.r 1. 

,· 
. ( ' . 

g(x) = . o.:~. a(~2 ) i ~- 5.~9a(Q~;[l~(l/x) ~ 0.06(1~(1/x))2 _;·1.79] 'PL x-~~ (21) 

for 8 = 82 1,·" 

. 1.05 .. 1 ' . 1 .. --.:.5. ' ·• .. 
!. · g(x) = -e- cr(Q2) 1 + 19.06cr(Q2) .'PL 7 · '.. (22) 

. As it is well I seen,. the NLO ~orrecti~ns for f, ,;, 61. and 6 = f,2 ar~ oppositein sign and, 
hence !~ad t~·different chMges. This behaviourcoiu'cicles qualitatively' with Fig.L 

Let tis estimatethese chang~s. The .v~riabl~s all;s(Q2
) and aLo(Q2

) for AMs = . 
·.194M eV and ALa ~ 144M eV that have been found in [27], have the following valu_es 

for Q2 '= 50 GeV2 · . . · · · · 
f. 

aMs = ·1.33' x 10-2, and aw :::: 1.54 _x 10-2 
,i . ' . ' . ' . ' . t • 

Hence, for Q2 =50 GeV~ and x ~ {10-4, 10-.3 , 10-?, 10-1 }the eqs.(17) cari be represented \ 
in the form.·· · · · · · · · · · 

·( ). ~ (L26,1.17,1.07,0.9S) :· 1. ·\ ... '_;1 r·, · 
6

_ 6 g X - . (Q2) ·'t'L X 10r - 1 
' ·. . . .e . ' CI<LC? • " 

., 

. 0.97 . 1 ·.·.· ,.. . . .. 
· g(x) = -- · · · · · 'PL x-:5

• for h = 62 
. . . . ·. e aw(Q2) . ' , . 

·It i~-se!m that the result' for GD forb-~. b; is very simhar to that from [24]. However in 
c~e 8 = 81 we get the smaller values of GD tha1~ in [24]. Thi~ results from the fact that. 

\used in [24] Morfin.:Tdng'parametrization~h~ve the aclditiorial facto~ lnb(Q'l(l/x+l). At 
Q2 = 50 GeV.2 the values of b( Q2 ) _a,re close to 0 and 1 foro = 82 and o = 81_, respectively. · 
In principle,' the additio~ of this term to parametri~ation c~uld change the ari~ly~is given _ 

• .. in Appendix. The full analysis including the logarithn1ic term was given in [3]. Here we 
. note that all the results give;l in the pr~sent paper. are not changed except qf eqs.(14) and . 

(15), which will take the following form .. " . . . . ' . 
I ' ' ' .. ' I •' •.• 

;5-i ~ {I+·l~(~/x):c5)8-r, ~~d; 5-1-. (:+ ln(~/x)~)5 ~\ 
and for o = 0 · 1 . • 

''i • .. . 1 I I ~. ' . . ' :. :.. . . \ ·,,1 . ' 
;5~1 = 2(ln; ,- [(lll(~.+ v) +i)2 + (lll(tl(l+ v)- ((i})] ln(l/x)) 

'-i::. 1 =.~(ln~-[(lll(v)+-y~1)2 +(lll~1l(v)~((2)-1)]-1-··_,,·) ; .. 
, . . . · 2 , . x , 1 ., , .. .. . . . .·, ln(l/x) . 1 .• 

Hence, the addition of the 'tenhln(1/ X) to PD ie'ads' to the change . 
. . . . 1 1 1 .· . . ' 2.5·1 . 

l_n-.-> -2 In- +•1.88- -1 (1/ )' 
· x ·' · x · n x . 

.! 
\ 

in eq.(21). It will 'have the f~rm 
.{ 

. ( ) ' {1.14, 1.10, 1.05, 0.97) 1 -5 r r ' ~ 
g X = . . (Q2 ) 'fL X 

1 
·10r u = fJ1 

.· · e ··. , ' aLa . ' . 

and leadsto num~rical agreement ofour.results with the o~es from [24]. 

7 
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. 4 · 'co'nclusions · 
.~ ' 

' 

ln. this paper we presented the I~ethod to extr~ct GD fro~ SF ~t sm~ll X. ·The results. 
are true in·any order of PT (all coefficients are expressed.throughWilson coefficients of 
ope~ator expansion): and coincide in ~he LO with. the ones from (13].. ·~ ' .. . ' . 

We give also a rather full analysis in the LO ·and NLO where Wilson coefficients are 
well known . .Its results agree. very ~ell with the ones of numerical analysis from [24) arid . 
demonstrate the importance o'f the including 'of a; corrections to longitudinal SF for tile' 
extraction of GD'fro~ future HERA and LEP*LHC data. ' ' ' 

Note .that· the connection between' GD and DIS SF becomes s't!:ongly 8 -depend~nt, 
when we add NLO cOrrections. This is in c;ntrast withLO 'analysis. Hence, beforethe . 
extraction of GD from experimerital data of SF at small x, the fit of theparam~ters like · 
in eq.{1) pa.rai?etriiations for PL( x) andf2( x) will. be nec~ssary. 

_;\ 
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·App~ndix 5 ~. 

'\ 
;Here wepres~nt the method t~ replace .the.~onvoiution {2) by simple product at sii1all .. ·: 

• • ,. ' -.' , <.. • • 

·~ x. 
' 1. Consider the basic integraL 

' . : ' ·'f':; . ·.. . ' " 

' ., . Js(~:x; = xa * ~(~) =1· .~ dy '!/ ~(~) 
•• . .. • ,' . :r: y. . y • 

. "". . ' 

,. 
,.,',l 

/ ; where cp(x):::: A~:-5 (1-:- x)" ~ x-5c,O(x). Expapdirig c,O(i) near c,O{O) , we have 
I :· ·. ,•· · .. ·: ·.,·l. , ..... ·.- .. ·': '' ·. ·\_'·. k .• . . . 

J( ). ·• -51. ·d ~~+5-1[·('0·) x·(Il(O). ·, ,L·(x·)··(kl(O), ·]· 
5 .~·X. ' = 'X\ ' . z y y ! cp ·. + iJ cp . + . : . + k'L iJ •., cp '. . ' + . . . ' 

,;, . x-:- 5 :[·~ c,O(O) + · .. ~ . .pl'.l(Q) +: .. ]·. · . ·· '·: : · · · (A1) 
·• . a +o . a+ - I . , · · · ·· 

·. ' ;a:[' 1· ,·~'(.0). ··1 , ·(1)(,0) . 1 :1 , '·(k){:O·),: .. ·,]; , 
·-:- x a +8 cp +a +8 cp · .· +: · · +k! a+ b- k cp, . + · · · · 

The second term on the r.h~s. of eq.(Al) ~an be summed,,and:Js(J,x) has the following • 
form · . ,, · ; . ' -

J( )·= -s[----_·1 .• { .. _O_) _'·x· ·--(IJ('o')-+ ··] '' _af{-'-(a+8))f{1+v) ~{O) 
5 a, X X r cp + r 1 cp . . . ' + X f{ . r) cp 

a+ o -a+ v - -. . · . - , . . 1 + v.- a - v 

C~nsider three i~portarit ca.S'es: 
'F: 

"•8 

'·' 

Ill 

~)a~ 2 
·. · -- - ·I a+8 

Js(a;'x) = x,-5 __ 8 c,O( - 8 . I x) + ·•. 
a+ ·a+·-: . 

b) a =0 

~~~0, x) ~. x~5 
[ ~· .PlO) + ~ ~ _1;,;1' 1{0) +:· ·. ·] r( -8)f( 1 + v) ,;(o) = 

+ f(l+v . ..:.8) 
. , I 

I 

1 
with 6 from eq:{l4) 

c) a='= L -
' ,' ·.\' 

•. -61 . 6- ' 
-~ bcp(8-ix),+ .. _; , I 

I' '., 
.. -. - • 5 [ - 1 ' x. <•i ' ] 

·Js(l,x)=x-.
1
+

8
c,O(O)+h<P (0)+:·· 'r(-(1 +8))f(v) c,O<'>(o) = 

- X f(v -8) .. • , 

x-6 : 1 • 1 +8 . -
·I +8cp(~x)+. :· . b . ;·. ~ 

witli 6 from ~q.(15) ; '','• 

2. Consid~r. theintegral 

. t.'l6(x),~1\(x)*:cp(:;)·=1' dy:K(y~ cp(~): , 
' .. -, •," ' r Y Y 

'•,' 
'>·\ 

I'· 

and define th~ ~oments of tlie kernel 1\(y) iii the followingforni 
, , ' < • ~ ' ' : r \ ' , >. , F 

: (~ .. =.;1·'dyf.::2J\(y)_' 
. ~· . ' . ' 

·By. analogy, with case 1, we.have 

•• : ·.: 6 .·, · · c6 · •. 
h(x) = x-. C1+5 c,O(-.-x)+ .•. 

' . - ; c,H .. 

'.1 

'\ 

·_,.,... ' .. ~-·, ·,__ ' ·,, ..... ,' ... '. . .... 
where. C1+5 and Gl.coincide with C1+5 and C 5 after the replacement 1/8 -+ 1/8 and 
l/8 ..:...+ 1/'6,'respecti~ely. ' ' · • ,. '· . · . .··-.- · · · · -

' ' ' ' . •. . . 
,_, 
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KoTHKOB A.B. 
PacnpeAe.neHHe rJIJOOHOB B o6.naCTH MaJihiX 3H 

. L(aH MeTOA BhfAeJieHHSI rJIJOOHHOfO pacnpe 
IJ;HH rnyOOKOHeynpyroro pacCeSIHHSI npH Martbl 
KeHa X B BeAy~eM TBHCTe BHJibCOHOBCKOfO 
TeOpHH B03My~eHHH. llOApOOHhiH a~aJIH3 CH . . 
CJieAYJO~eM 3a HHM DOpSI)l.KaX, rAe 3HalleHHSI 
BeCTHhl • 

Pa6oTa BhiDOJIHeHa B Jla6oparopHH csepx 

llpenpHHT 06-heAHHeiiHOI'O HIICTH'l)'Ta Sl,!lepllbl 

Kotikov A. V. 
Gluon Distribution as Function of FL and F2 a 

The method to extract the gluon distribut 
functions at small x in the leading twist of the' 
perturbation theory is presented. The detaile1 
and next-to-leading orders of perturbation th 
coefficients are well known. 

The investigation has been performed at 
JINR. 
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