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1. Introduction

In this analysis, we consider two important parametensatiof the dipole scattering ampli-
tude, called GBW [2] and CGC [3], in which parton saturatiesults are built in. The comparison
we performed prompt us to discuss some subtle points of ffmedmodels, mostly related to the
gdg component, and connect them to the approach based on thectifé parton distributions
evolved with the Dokshitzer-Gribov-Lipatov-Altarelliafisi (DGLAP) equations. Within the latter
approach, the diffractive open charm production is paldity interesting since it is sensitive to a
diffractive gluon distribution. However, the accuracy loétexisting data on such a production does
not allow to discriminate between different gluon disttibns considered in our analysis.

2. Diffractive charm production in dipole model

In the diffractive scattering heavy quarks are produceduarkrantiquark pairsgc and bb
for charm and bottom, respectively. Such pairs can be pestigpcovided that the mass of the
diffractive system is above the quark pair production thoés

1
M2 = Q? (E - 1) > 4mg,. (2.1)
In the lowest order the diffractive state consist of only tizeor bb pair. In the forthcoming we
consider only charm production since bottom productionegligible. For example, for charm
production from transverse photons we have

« F(CC): 3Q4e(2: 1/2
P T 64mBBy /s,

< {[Z+(1-2% Q¢ + M}, (2.2)

wherem. ande; are charm quark mass and electric charge, respectively. mihienal value of
diffractive mass equalsviZ;,, = 4mZ, thus the maximal value @ is given by

dzz(1-2z),

Q2

Brex = m . (2.3)
In such a casez; = 1/2 in Eq. (2.2), and:T(f:E) =0 for B > Bmax- This is shown in Fig. 1, where
on the left side we have: thecT and ctl components of? from the dipole model with the
GBW parameterisation together with t@X contribution from the collinear factorisation approach
Eqg. (2.4), with the diffractive gluon distribution [5] andgpectively on the right: thecX compo-
nent in a different scale against the masskgh, gL and qgg components. By the comparison
with the corresponding curves for three massless quagE, gdL, ggg), shown in Fig. 1 (right),
we see that the exclusive diffractive charm production outes only ¥30 to the total structure
function FP. Thus it can practically be neglected.

The next component is theeg diffractive state. Unfortunately, formula for tlygg production
is only known in the massless quark case and cannot be uskddoy quarks. Thus, we have to
resort to the collinear factorisation formula, given by Efj4), in which the charm-(anti)charm pair
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Figure 1. Three components of diffractive® from the dipole model with GBW parametrization.

is produced via the photon-gluon fusioytig — ct [4]. If such an approach is applied to diffractive
scattering, gluon is a “constituent of a pomeron”. The diffive state consists of additional parti-
clesX (called “pomeron remnant”) in addition to the heavy quark,pehich are well separated in
rapidity from the scattered proton. The collinear factatitsn formula for the charm contribution
to the diffractive structure functions is taken from thdyfuhclusive case [8] in which the standard
gluon distribution is replaced by the diffractive gluontdisution g°:

ch as( Ilc 1dz B n%
“Pe o /aB ;& (Z QZ)
X Xpg (x|p,z,uc), (2.4)

wherea = 1+ 4mZ/Q? and the factorisation scale? = 4m2 with the charm quark mass, =
1.4 GeV. The leading order coefficient functions are given by

Co(zr)=3{Z+(1-2)2+42(1— 32)r — 8212}
1+a

xInT—-+ za{—1+8z1-2)
— 4z(1-2)r}, (2.5)
CL(zr)=—4ZrInl4+al—a+2az(1-2), (2.6)

wherer = mg/Q? anda = /1 4rz/(1— z). The lower integration limit in Eq. (2.4), results from
the condition for the heavy quark production in the fusigig — cC,

(2% p+ Q)% > 4ng, (2.7)

where we assume that gluon carries a fraciofthe pomeron momentumgp p.
TheccX contribution given by Eq. (2.4), is shown in Fig. 1 as theddilies. As seen in the
left figure, this component becomes significant fox 0.1 . By a comparison with the massless
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Figure 2. A comparison of the collinear factorisation predictionshahe GBW and CGC gluon distri-
butions (solid lines) with the HERA data on the open diffieetcharm production. The dashed lines are
computed with the gluon distribution obtained in the DGLAHS] to the H1 data on the diffractive struc-
ture functions.

guark contributions (the right figure) we see that diffraetcharm production contributes up to
30% to the diffractive structure functioR? for small values of3. The presented results were
obtained assuming the diffractive gluon distribution whiesults from the dipole models, given in
our last paper [6], with the GBW parameterisation of the ipgross section and with the color
factor modification. The CGC parameterisation gives a sintésult.

In Fig. 2 we show the collinear factorisation predictions thee diffractive charm production
confronted with the new HERA data [1] on the charm componétii@reduced cross section:

(ce) _ FZD(CC) % D(ct) 2.8)

D
-2 _F
o 1+(1-y2't

The solid curves, which are barely distinguishable, cpoaed to the result with the GBW and
CGC parameterisations of the diffractive gluon distribn. The dashed lines are computed for
the gluon distribution from a fit to the H1 data [5] based on EH&LAP equations. The present
accuracy of the charm data does not allow to discriminatevdet these two approaches although
the data seem to prefer the gluon distribution from the DGIfif\which is much more concentrated
in the largez-region as compared to the dipole model gluon distributises [6] in Appendix.

The importance of diffractive charm is illustrated in Figwhere the fractional charm contri-
bution

&= o /gD (2.9)

to the total diffractive cross section, is shown as a fumctibf for two values ofxp = 0.004 and
0.018 against the H1 collaboration data [1]. The solid lines@mputed for thetX contribution
with the GBW and CGC diffractive gluon distributions whileet dashed lines are found for the
diffractive gluon distribution obtained in the DGLAP fit [%¢ the H1 collaboration data. For
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Figure 3: The fractional charm contribution to the total diffractiwess section.

small values off3, the charm contribution equals on average approximately 20%, which is
comparable to the charm fraction in the inclusive crosseeébr similar values of? [7].

3. Acknowledgments

| am indebted to Krzysztof Golec-Biernat for collaboratmmthe subject of this presentation.

References

[1] H1, A. Aktaset al., Eur. Phys. JC50, 1 (2007), [hep-ex/0610076].

[2] K. Golec-Biernat and M. Wusthoff, Phys. R&Y59, 014017 (1999), [hep-ph/9807513].
[3] G. Soyez, Phys. LetB655, 32 (2007), [0705.3672].

[4] V. P. Goncalves and M. V. T. Machado, Phys. L&%588, 180 (2004), [hep-ph/0401104].
[5] K. J. Golec-Biernat and A. Luszczak, Phys. RBV6, 114014 (2007), [0704.1608].

[6] K.J. Golec-Biernat and A. Luszczak, Phys. RBV9, 114010 (2009), [0812.3090].

[7] H1, A. Aktaset al., Eur. Phys. JC45, 23 (2006), [hep-ex/0507081].

[8] M. Gluck, E. Reya and A. Vogt, Z. Phy&67, 433 (1995).



