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@%@z, 0*)=lkim ¢°(z, v, *)  quark distribution [unction (formally!).  (2.13)
=0

In short we add some further properties of the distribution amplitude (2.10):

e Because of the conjugation properties of the light-ray operalors (Ok_; AN =
O*(x_: A) it satisfies

(q°(t, & 12N = q°(t, — 7. %), (2.14)

This means that this amplitude is real for P, = P,.

e The normalization of this distribution amplitude follows from the definition (2.10)
and (2.5),

fdegete, v, p2y=GP) "B (PO POlge =p, (2.15)

where J2(0) = :p(0)y, A" p(0): is a current with the flavour content a.

At last we give a representation of the generalized distribution amplitude with the help
of a “spectral” function which is helpful for later calculations. Taking into account the
ideas of the general Jost-Lehmann representation for T-amplitudes of two local operators
(our operators (2.5) are in fact bilocal if we use the light-cone gauge in QCD) then the
spectral functions have a finitc support with respect to the new distribntion variables z,
and z_. In this way the matrix elements of light-ray operators can be expressed by
“spectral” functions f*(z., z_, u*) as follows

1
AP,

(P,10%(c_; @) |Py = §§ dzy dz_e ix-FPoz-mix-(EPaz. fo(z 7 p?). (2,16

If we insert now this equation (2.16) into the definition of the distribution function (2.10)
we obtain a new representation

dx_{AP,|
—— e
2r

:fdz_f"(zJ,:t*—rzﬂ,z_,QZ), (2.17

g°(t, 7, QD) =|fdz.dz_

irc_(EP+)(I—z+—rz_}fa(z+’ z QZ)
- — 2

which shows in which way the mathcmatically independent distribution variables =
and z_ turn over to the more physical variables ¢ and 7.
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Tyu. BRAUNSCHWEIG et al., Dimensions of Light-cone Operators

where _
JAB(w) = — gginzﬂ(l + wy, — wy) Owy) B(L — wy — wy) y4B,

with

yiw) = Cy % B [1 B "i_ oL — wa) = (l_:ltvz)+}

o [B(1 + w, — wy) + (L — wy — -wz)]} ,

VSa(a) = Cx{l + 8(w;) O(1 — wo)}»
piG(w) = T{1 — w?® — wy(1 — wp)}

3
v&C(w) = Cy {—2'(1 — w? W) — Wy

wy 11Ty
+ [(1 — Wa) 4 + (ﬁ 3 OA) o wz)] |

S8+ w0y — wy) + (L — wy — -wzu}-

e the well known group invariants

(Cy = 43,04 = 3 and 7 — 1/2 ar
_-description is used

In eqs. (2.16) the following definition for the (...)

z

1 1 d
I L D) Pt
G—7)y 72—z —

to shorten the notation.
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d 1 4z
Q’Wq‘(z, 0H)=} ﬁzz—l P(zi' Ny, )) q*(z', %), (4.12)

-1

Z

i pf? 1 Z’ Do
Iz'}| 7 Py = }=tim —— —,— 1, Altarelh-Pansi-(Lipatov) kernel. (4.13)
z 10 |21] T/

o Evolution equation for hadron wave functions:

This case can be obtained as a formal limit too [compare the remarks after Eq. (2.17)].

®°(x=(1+1)/2, Q%)= lin_l1 q°(t, 1, Q?),

d 1
0" 77 ¥t Q%) =[dyValx, y;2,(Q%) $°(, %), (4.14)
o
Var(x, ¥=[y2x—1,2y—1)] lo<x <1, Brodsky-Lepage kernel. (4.15]

Here, the vanables x =(1+1)/2, y=(1+1t)/2 are restricted to 0 =x, y=1. Note thal
both kernels (4.13) and (4.15) are calculated separately in QCD. From the above con-
siderations it is obvious, however, that they have a common origin, namely the anomalous
dimension y(w,, w_) of the light-ray operators being hidden within the corrcsponding
amplitudes. We return to this point in section V.

Let us add a remark concerning the distribution amplitude introduced for the non-
forward virtual Compton scattering. This distribution amphitude appearing in (3.14) or
(3.23) satisfies in the flavour nonsinglet case the evolution equation

0 L de t v f 5 \_
QZE"‘QEq (ta 1, Qz)__1|2_’ﬂ'|: (_"’;)]+q (Iyan ) (416

Here, the distribution function depends on variables with a clear physical interpretation
It coincides formally with the definition (4.8) so that no further proof is needed. Never



Here, we discuss the general solution of the problems stated above. Staring froms the
support properties of the anomalous digension 7w, w_) and from the defintion of the
evolution kernel (4.9), we study its domain of defmition. Afterwards, we study the
extension procedure. It turns out that the restricted BL-kernel contains already the
essential information and that an explicit continuation procedure can be prescribed.

The first question is: What it the correct yegion in the (i, #')-plane where the kernel
y(t, ¥') is defined in fact. To answer it, we start from the general representation (4.9) of
this kernel

y, V)= {dw_dw, 0w, —t+ w_)p(wy, w_)
and use all known symmetry properties and support restrictions:
piwe, w)=y(—wi,w ), |welZ1 (wet w_|£l
After some algebra we obtain the following representation in the (f, t')-plane [7]

yit, y=[0@—1) 80 —1)— B )8 -D] f, )
+[o@ -0 61+ —0—1) O(—t— 1)1 f(—¢ —t)
+[8(—t, —1) B+ ) — B+ 1) o(—t—1)] g(—t, t)
+[0@+1) 8(1—1)—0(—t' ~1) o —1] g, —t'), (5.

where the functions f(z, r') and g(¢, ¢') arc given by



1—1
{—¢

fie,t) = [ dw_yiw,=t—w_t w.),
1]

L+t
-

g1, t)= | dw_y(w,=—t—-w_t, —w_). (5.2)

Note, that for |t}, |t'|>1 because of support restrictions the lower boundary in the integral
representations (5.2) is not attained. However, in these regions only the differences

f(ta t’) _f(_ ta —I’) and g(“ ts t')_g(ts "'t’)

appear in Eq. (5.1), so that such undetermined contributions climinate each other. It 1s
clear, therefore, that the evolution kernel is defined in the complete (¢, ¢')-plane as shown
in Fig. 3.

t.l'

§4-— AN Y fom
g-+ fes

Fig. 3. Support of y(t, t'), where f..=f{(+t, £¢'), and g;5 =g(+t, F¢') are defined by
Eqs. (5.2).
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