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1. Introduction

We shall be concerned with maximal Odderon asymptotics, i.e. the situationAdfen+ o
as Ins at asymptotically largs, wheres denotes the center-of-mass energy squarediafitlis
the difference between the total cross sections for the given amplitude and its crossing counterpart.
Odderon asymptotics emerged for the first time in Ref. [1] and is nowadays usually associated
with C = —1 exchange irt-channel. Although the studies in QCD [2, 3] (see Refs. [4, 5] for
further references) support existenceCof= —1 exchange (QCD Odderon), it should be stressed
that such exchange need not be mandatory for the Odderon type behavior. In fact | am going to
discuss in this talk example of such a situation in the case of spin dependent amplitude. Let us
remark here that for spin averaged amplitudes the gluon and sea distributions do not change under
crossing. To avoid cancellation (up to unimportant valence quarks) at high energies one needs
C = —1 exchange, QCD Odderon. It need not be so for spin dependent cases. Here under crossing
the spin components change, so the difference of polarized gluon and sea contributions can enter
the expression foAo'®.

2. Amplitude and kinematical region considered

We shall consider parity violating crossing - odd Compton amplifivée

AA=A(yt,p) Ay, p) ., (2.1)

where p denotes the unpolarized proton ahd denote (real) photon helicities. The choice of
amplitude (2.1) was dictated by its simplicity. Moreover, we have an interesting dichotomy: either
AA has Odderon (not necessarily maximal) behavior at high energies,

% —c(2), (2.2)

with c(z) In(z) non vanishing for asymptotically large z, or parity-violating analogue of Gerasimov-
Drell-Hearn sum rule is satisfied [6],

o A tot
/ Z dw=0, 2.3)
Wy

wherew in (2.3) denotes laboratory energy.
In further considerations we shall stay in perturbative region for parton-parton cross sections
(masses are neglected):

A8<|fl< (1-2)8, (2.4)
where 1
and ~
Q%= §u:4)\(1—}\)§, (2.6)
with
QZ
In >1, 2.7
/\2
QCD
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S
In—+In(4A5(1— A)) > 1. (2.8)
QCD

(Let us mention that we might use other possible symmetric choice:

o da A=A
842402 T1-22+2A2°

u»

Q? (2.9)
without essential change of our results.)

The parton-parton cross sections in the perturbative region (2.8) are small, but the large con-
tributions toy proton total cross sections may be caused by large parton structure functions in the
semi-hard regime. Therefore in what follows we shall demand that condition (2.8) should be satis-
fied together withs/s < 1. Parton - parton cross sections will be taken in the lowest perturbative
order, @as), while structure functions will be treated in the framework of model assumptions such
as saturation mechanism [7] with scaling [8, 9, 10, 11].

3. Flavor contributionsto Aat®(yp)

We aim at estimate aka'®(yp) defined as

AT (yp) = Git (Y1 P) — G (YL D) - (3.1)

In the lowest order bot-g andg-q(q) initiated processes do not contributed® (yp). For given
flavor distributionsg¥) andg we should obtain combination of spin dependent convolutions of
cross sections with distributions of suitable initial distributions sucti’as g¥,q" @ gV, q¥) ®
gV, @Y. Denoting contribution coming from these flavorsfasd¥), qN] we get:

dé
80lq",q) = [ [ [ 86(@x) (@ %) —k T didx,cby (32)
where
Y _aY_ Y
69" =q/ —q, (3.3)
%
with
Q= +a) - @ +a)) (3.5)
and A A A A
d0yq _d0(ald) dolald) do(ale)) do(a)a) 5
afE  df df df af '

Considerable simplification of expressions appearing in (3.2)-(3.6) follows from CP invariance
together with the symmetrical form GF (see (2.6):

Q*(f,0) = Q*(a,f) . 3.7)

w
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4. Scaling and saturation

Resummation of leading contributions in semi-hard region to polarized gluon and sea quark
distributions indicates [12] violation of unitarity at smallin analogy with spin averaged case.
(Notice however that [13] come to different conclusions - we shall not follow such possibility
in this note.) Therefore, using results of [12] we shall use - by analogy with unpolarized case
- hypothesis of saturation and scaling [7, 8, 9, 10, 11, 14, 15]. In what follows we shall use sea
quark distributions for real photon following analogous definitions for unpolarized distributions for
nucleon (compare with Refs [7, 10, 14, 15]):

50 =a (2) F @), @)
2
T= %(x) : (4.2)
2 o[ X 4
Q) = QB (g) . (4.3)

In the saturation region, i.&.< 1, one has

F=Fy= D(as)aisQZRﬁ , (4.4)

as < D < 1. In what follows we shall use fixed coupling. Fort > 1 we use

1

5. Reaults

We shall estimate contributions of given flavafsg™ (3.2) toAot™,

do_, n
Bo(d?, ) = [ [ [ oa(@x)(QP ) — ik iy, (5.1
coming from largeQ? (see Eq. (2.8)):
s
In z IN(4A5(1—2g)) > 1, (5.2)

Qcb

5q" is given by (4.1) andf} ~ x P for x — 0 with 0 < 8 < 1. Firstly, the contributions from
arbitrarily large, but finites fegion,

§ <8<5%,, (5.3)

§,,S, independent o$, yield at most constant value. Next, take arbitrarily large, fixeohd
§~9", (5.4)
O<ao<1. (5.5)
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Parton cross sections in this region are

dopt _ f(A)
df S

(5.6)

with MZ,, M2 neglected.
Integration in the subregion> 1 yields constant cross section only. Thés)ncontribution comes
from saturation regiorng < 1, i.e.

2
x> 9—2 : (5.7)
o
=2
Qo =Q5% - (5.8)
To simplify estimates | considered smaller integration region syee.
§
x> = (5.9)
o
and 1
—. 5.10
X% <% (5.10)
Then , takingy = — Inx the region of integration becomes
s s
In§<yl+y2<ln§, (5.11)
s
(1+8)y;+Y, > In—, (5.12)
Qo
and
Y, > InA, (5.13)
with o satisfying2; < a < 1 we get
cong /1\*F A s
Aot~ —— [ = ——In—;. 5.14
9 F18 (A> 114" AQE (®.14)

6. Conclusions

If, as we assumed)g’(x)/x does not vanish in the limit — O and scaling with saturation
works, then fors — o the contribution of jets withp' larger than an arbitrarily large fixed value
to the difference of the total cross sectiakg® increases as (1), i.e. they contribute to maximal
Odderon asymptotics.
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