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1 I. QUARK DISTRIBUTIONS.
(P, 8 | a(0)2E(0, z; A)¥a(2) | P, 8)|s3=0 (1.1)
1
= a(p, s')iu(p, s) / (e“x(")}'&'(x;t)—c"(x‘()(‘”)}'(‘(x;t)) dX
0

55 3z 1
= ir—-rz -1 a) ya . i(X- z ] .
+ (¢, )=y, ) /0 (e X0DKg(x; 1) - HX-O0OKY(X;1)) ax,
M is the nucleon mass and s, 8’ specify the nucleon polarization.
Sum rules
1
[} ey - Fr00) ax = Fea, (1.2)
1
[ ety - x2oxo) ax = Fe) (L3)

relate the nonforward distributions ¥7(X;t) and K2(X;t) to the a-flavor components of the Dirac and Pauli form
factors, respectively.

When ¢ — 0, the limiting curve for F¢(X) reproduces f,(X):

| Feeo (X) = falX) 5 Floo (X) = fa(X). (1.4)

In the region X < ¢, one can define Y = X/ and treat the function }'é‘(X ) as the distribution amplitude
we(Y)=F(Y¢) - fg(?(). ‘ (1.5)

Formal definition:

1
¢ u(p)zu(p) /0 l eV DF(CY) - e AN ER(CY)| dY = Cap)rulp) /0 e YONG(Y)ay,  (16)

see alio Robaschilt et al,
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II. GLUON DISTRIBUTION
(p' | 242, G3a(0)E®(0, 2 A)Go (2) | P)lsa=0 (2.1)
1
1 . .
= a(p)2u(p) (z - p) /o 5 [ 4 #X-06n] F2(X; 1) dX

3 — #3

1
17, —
+u(p")—5z—u(p)(z - P) /o 5 [0 4 X000 K8(X; ) dX .

In the region 0 < X < ¢, F{(X;t) can be written as
l -
a(p)2u(p) (z - 7) / e=¥CD WY 1) dY + “K” term, (2.2)
0
with the generalized Y «» ¥ symmetric distribution amplitude \I'Z (Y;t) given by

w(v;0) = 5 (FUYGO + FEGY) 23)
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EVOLUTION EQUATIONS,
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IV. BL-TYPE EVOLUTION KERNELS

When ¢ = 1, evolution is governed by the BL-type kernels:

WL (X, 2) = V(X 2). (4.1)
Explicit form:

vQx,2)=2¢ { XL Vox<z| + X-—»X’,Z—»Z} 4.2
x2=2er i [F (14 52x) 00X <2+ ) (42
VX, 2Z) = %Nf {2[2(2—X)+#] (X <2) - {X—»X,Z—»Z}} , (4.3)
VIX,2Z) = C:r’Cp{<2—§;-)0(X<Z)+(—11;_£Z-)10(X>Z)}, (4.4)

2

e y= 2 o (1 55 L (3)

1 5 ~ ~

+5(X - Z)[;;"rc /Ol‘iz]}o(x<2)+{qu,z_»2}. (4.5)

BL-type kernels appear as a part of the asymmetric kernel W“”(X Z) even in the general ¢ # 1,0 case when both
X and Z are smaller than C
Denote LE(X, Z) = WX, Z)|o<(x,2}<¢- Then:

139(x,2) = éVQQ (X/¢,2/0) 3 LEO(X,2) = V4@ (X/¢, 2/C) ;
LY(X,Z) = = VQg (X/¢,2/¢) 5 L¥(X,2) = > v” (X/¢,2/¢) . (4.6)

BL-type kernels also govern the evolution in the region corresponding to transitions from a fraction Z which is
larger than ¢ to a fraction X which is smaller than ¢.



V. REGION Z >¢(, X >¢

Auxiliary kernels:

Z-X

1
MENX, Dlosxsaar = s /0 Bay (9 (1 - X/2), w(l - X'/Z')) dw, .1)

where X' = X -(and 2’ =Z -( =v/(1 - X'/Z') are the “returning” partners of the original fractions X, Z. Since
Z-X=2"- X', the kernels Mc"(X, Z) are symmetric with respect to the interchange of X, Z witk X', 2°.
Introducing the notation P(“(X ,E) = W(“(X » B)lc<x<z<1 we have

a, 1 ).0.¢ 1422 1
P%(X,2)= *CrF { 7% [1+ zz'] —6(X—Z)/o T dz} — =Peq(X/2), (5.2)
PRI(X,2) = i;iN, 2%{(1 - %) (1 - %) + %} - —Z!EPQg(X/Z), (5.3)
PI(X,2) = 9;1 Cr {(1 - %) (1 - %) + 1} - %P,Q(X/Z), (5.4)
a, XX'1z2-X 1 X\ /x\?
FE(X,2)= - Ne {2 [1+ zz'] 72 T Z-X (E) + (7) }
Bo 1 g X
+8(X - 2) [2—N— - 2/0 ljz}} — 23 Pus(X/2). (5.5)

They also have a symmetric form. The arrows indicate how the asymmetric kernels PC"”(X , Z) are related to the
GLAPD kernels in the { = 0 limit when Z = Z’ and X = X'.
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