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1. Introduction.

In this talk (see ref. [[1[]2] for detailed discussion) we consider the magldstic diffractive
(HID) processes with large momentum transfer and large rapidity gap, liky+p — J/@ +
rapidity gap+ X (Fig.1), that were studied at HERA recently [B[#, 5]. We show that tleeifip
model independent properties of the DGLAP approximation which arenalis¢he pQCD cal-
culations of Pomeron exchange at large ( cf. refs. [6,[f]) allow to describe the HERA data.
In the DGLAP approximation the amplitudes are rapidly increasing with the int&teargy since
the logxp/x) terms that define the energy dependence of the amplitudes, are multipliedyby lar
logarithms that arise from the integration over parton transverse momendidea double log
(DLA) asymptotics of the cross-section. Consider now the diffractiorcgsees with large mo-
mentum transfer defined above. It was understood recdtly [2] thatdise section for diffractive
charmonium photoproduction off a parton does not increase with efi@rgyt > Mf/w in striking
contrast with a rapid increase of the exclusive charmonium photoptiodiatt = O since logs aris-
ing from the integration over parton transverse momenta arf@dg(Q3 —t)), and thus disappear
at —t ~ M3. This result is valid in all orders of DGLAP approximation and thus the csegsion
of diffractive charmonium production off a parton is energy independelarge—t.

The dominance of the double logarithmic terms in a wide kinematic region in the ti® sca
processes, shows that the multiRegge dynamics could be revealed onlyvaryhspecial one
scale processes where t@@ evolution is suppressed. The large ultraperipheral processes at
LHC represent an example of such phenomena. In the kinematical mgd\/ljz/w the double
logarithmic (DL) terms are absent. So the HID phenomena represent angahlted process for
uncovering the onset of the pQCD Pomeron. Switching from HERA to ultigiperal processes at
LHC significantly increases the kinematical window allowed for the multiReggenkatics. In this
case there are up t0-910 units in rapidity available for the multiRegge gluons. An unambiguous
signature of these gluons will be a rapid increase of the diffractivesgestion with energy in the
region where DGLAP predicts the energy independent cross section.

2. DGLAP description of HID processes. theory versus experiment.

The quantative pQCD description of HID processes was recently gmelio ref. [R]. The
differential cross section in the kinematic range< Q-+ My is given by:
2 (ANE11(u))?

do 5 o
dthJ - qj(t’Q 7MV) TG(X\]’t)' (21)

2 2 2
U= v/16\clog(x/x)x’, X = 1log(lﬁgé((?tig§))////\\2)

5 ) (2.2)

Xy = —t/(MZ —m5 —t),x ~ 3(Q*+M7)/(2s),b=11—2/3Ns,Nc = 3,5= W,

The factor®d(t,Q?,M32) in eq[2.]l is the energy independent function. The second factor corre-
sponds to the distribution of gluons in a parton, calculated in the DL approximdtiee last factor
in eq. [2.]L is the gluon structure function of the nucleon that can be calculateg e.g. CTEQ6
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data (we neglect small contribution of the quark sea). In this equipis the invariant mass of
the hadronic system produced due to the diffractive dissociation oftarpfeee Fig. 1)\ = 300
MeV, and—t is the transverse momentum transfer. For the photoproduction prod@$se6. Let
us stress that a characteristic feature ofeg. 2.1 is the absence of thg éegendence att > M3
(for Q% =0).

Let us compare now the theoretical prediction with the recent experimeati@l dhis com-
parison, as it was first noted in ref]] [8], is not straightforward, sitheeHERA experiments, see
e.g. [B], report the integral over invariant masses:

do(st) AS dMg  d’o
L e (s
dt Bs (Mg —t)2dtdx;

A(s) = 0.05s—t,B(s) = 1 Ge\?,
(2.3)

In order to compare the theoretical prediction with the experimental dataladatzd the integral
.3 numerically for all-t. We present the main results of our calculations in fig. 2. We calculate

the logarithmic derivative
~ 1ldlog(da/dt)

s =3 dlog(s)

for s=2-10* GeV? (we denote this quantity as&(t)), and compare it with the data fo(st)
presented in Fig. 9 in ref[][5]. Itis referred to in ref] [5] as the "Poométrajectoryap(t) — 1. In
the calculation we use CTEQ6M and CTEQG6L gluon parton distribution furetjpdf) G(x;,t).
For small—t (—t ~ 2 Ge\) the curves for such "effective Pomeron" are given by the dashes, lin
since for these-t the integration region includes the rangexgk; ~ 0.1 — 1, where nondiagonal
(GPD) effects not included in our treatment may be important. In addition, lttengdf’s for
moderateQ? are subject to significant uncertainties. The results are clearly within {reriexental
errors. For comparison we also depict in Hig. 2 the logarithmic derivafitiesodouble differential
cross section, given by ed. P.1, which corresponds to the "true" Ronierthe triple Pomeron
limit.

Existing calculations of cross sections of larg@liffractive processes within perturbative
Pomeron hypothesis, cf][7] predict qualitatively different interplay ahdW dependence com-
pared to DGLAP. They predict that dependence on energy of the gldioof the proton should be
independent of? and perturbative Pomeron trajectory only weakly dependstdecreasing like
as(MZ —t), in variance with the HERA dat§][5].

Let us stress the crucial role of the increase of the rate of energyndepee ofG(x;,t) with
the increase of-t, that is crucial for the explanation for the HERA data, in particular the bmsxee
of ap with —t. This property is esily explained by DGLAP, but is absent in BFKL.

Observation that the pQCD Pomeron regime does not set in for the HERA&ties can be
understood as the consequence of the constraints due to the energywmnoneenservation (see
refs. [1,[2] for references and more detailed discussion). There beuat least 22.5 units in
rapidity for each gluon radiation in the multiRegge kinematics. This means thdtdorndiation
of even one such gluon a rapidity window of at least4units in rapidity is required. One should

(2.4)
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add to this interval the 4-5 units of rapidity due to impact-factor and protayriemtation. Thus
it seems that there is no room in the HERA kinematics for the gluon radiation in thé&Regge
kinematics.

3. MultiRegge gluonsin HID processes with large momentum transfer —t at LHC.

Consider now the ultraperipheral processes at the LHC (for a reveen[®). In this case
one may have up to 14 units in rapidity, i.e. up to 9 units in rapidity may be availabla fo
ladder describing gluon-parton scattering. A simple estimate suggestsitbatdtl—t most of the
kinematic range (even at the LHC) will be dominated by double However,iaslieéar from the
previous subsection, fort > M& the double logarithmic terms are absent, and the entire increase
of the double differential cross sectiofo /(dtdx;) will be due to multi Regge gluons. In Fif. 3
we show(for illustrative purposes only ), the behavior of e’/ (dtdx;) as a function of energy
using currently popular pQCD Pomeron models with interagpt. -/ *“™™¢t) — 1 ~ 0.2.

4. Conclusion

We have shown that DGLAP predictions are in a good agreement with tlaeibelof HID
processes observed at HERA. We found that the ultraperipheralionfliat LHC are a unique
place where the onset of gluon radiation in the multiRegge kinematics may beetéethe
near future.
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Figure 1. The Feynman diagram describing the double diffractive @ssdn the triple "Pomeron” limit in
pQCD (there is also a cross diagram, not depicted explicitly
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Figure2: The comparison between the experimental data and theanetediction for the HID cross section
at HERA for the "effective Pomerond&fi(t), i.e. (1/2) logarithmic derivative of the cross sectidar/dt,
obtained after integrating between the energy dependesit&sigiven in the text. The dashed curve means
large theoretical uncertainties in the correspondingkiatic region. The values are given at Wy, = 150
GeV. In the same figure we depict also "true (DGLAP) "Pomeyog’ logarithmic derivativerp (t)PCLAP=
1d(d?c/(dtdx;))

at this energy/\ = 300 MeV.
2 dlog(x/x3) ! g¥aco
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Figure 3: The increase of the cross sectiai/ (dtdx;) with energy ¢ = Log(x/x;)) at LHC in DGLAP and
perturbative "Pomeron" scenarios (for fixeq



