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A new approach in the framework of the photon gluon fusion model is
presented in order to account for the experimetalls observed linear growth
of the diffractive 4 photoproduction cross section.

(1) (2)

Both theoretical and experimental effort has been devoted dur-
ing the last years to the heavy dquark photoproduction. Most of the experi
mental data involve diffractive cC production, where the cc palr carries
an‘energy almost equal to the incoming photon's energy.

This process is well described by the photon gluon fusion model (the
Bethe-Heitler process of QCD): yg ~» cc (Fig. 1). It correctly reprodu-
ces the maghitude and energy dependence of
the total diffractive charm photoproduction
cross section, once the gluon momentum di-
stribution function and the charm gquark

L
. Lyt
mass (mC = 1.541.6 GeV) are extracted from "/’gif
N

experimental data.

However, available calculations of dif
fractive ¥ photoproduction fail and a coh FIG. 1 - Photon-gluon
) ) fusion.
stant cross section value for Ey 2 100 GeV usion

is predicted in open contrast with recent experimental data<3) in the



range 100-300 GeV. The cross section above 100 GeV is characterized by a
linear growth which reaches 50 nb for Ey = 300 GeV.

In this paper we propose a new dpproach to reproduce thig feature. The
photon-gluon fusion mechanism is maintained as primary source of diffrac-
tive charmed pairs but the fraction of ¢¢ pairs which transforms in ¥'s
is supposed to depend explicitly on s (the center-of-mass squared energy)
and M (the invarignt mass of the charm quark pair).

The usual way(S) to account for diffractive W photoproduction is to
suppose that a fixed fraction, F@, of charm quark pairs produced below the

open charm threshold materializes into 4's

X —
2 4, YECT

Uw(s) = Pﬁa} aOx {(x,8)G{x)dx (1)

where xj:4m£/s, xpzdms/s and do/dx is the diffe?ential cross section in
the nucleon momentbum fraction, x; carried by the gluon, with a probability
G{x). The experimental magnitude of the cross section for E 100 GeV re-
guires a value Tor FQ,E 1/6(5). This procedure, however, is correct only
if the fraction of ¢€ pairs transforming into Y's is independent on s and
X, otherwise one has to assume
0 d@ygw»cg
ow(s) = v/ W(x,s) e (x,8)G(x)dx (2)

*1

where W(x,s) ig an opportune weighting function. To obtain an expression
Tor W(x,s) we suppose that the transition cc can be treated in the frame-
work of the old-fashioned perturbation theory. In particular, we assume
For the for the transition amplitude A
A o= - e (3)
L f - I j

where V is the interaction potential,Ej, and Ep the ehergles respectively
of cc and W¥.

In this model the decolorizdtion process, which takes place through the
interaction with the nucleon target, is completely ighored, 1.e. it is sup

posed to happen with unit probability without perturbing appreciably the

system.



In the #N center of mass (Fig. 2) we have

2 2.1/2 2. 2 1/2 , 2 2 1/
= (P v T = -
Ef (PT+M7) , El (P1+m11) ) E2 (P2 xPN) +m12)
(4)
e Cboup -
Ei = lE;j‘4E2; P E1+P2 XPN
where m, and m _ are the transverse masses xiuLL P
ll ,LLZ o i A
of the two chatm quarks. " i_P y
We assume now that one may to ighore. the
Xfu Fy <% Py
deperidence of the mattix element on x and
tHat the following approximdtions are valid: P
FIG. 2 - Kinematic for dif
fractive photoproduction.
mo, z rp x ,
mo,= My L Y P1 12 PN/Z (5)

This allows us Lo obtaih dh expresg&ion for W(x;s) deépending only an unkriown

constant Cy !
C

Wix,s) = v -~ . (6)

2 ; .2
(x"s 4+ 2%xs - 8m.)

aone

4mg/s

2 )
and by a constant value for x 2 4mD/s. Intuitively, this behaviour can be

1l

i : ; : ) 4
The shape of W(x,s) is characterized by a decrease as 1/x for x

justified, observing that, increasing x; the relative speed of the two
charm quarks and the difference between invariant and % mass increase:
Besidés, the suppression expérimeritally observed in the ¢' production can
be éxplained, because X g = miﬂ/s is larger than xu,g Amg/s and the rela-
tive motioh between the two charm quark is considerable altered.

Our model as the usual one has a free parameter Cﬂ, and ofie cah imme-
diately recognize that it predicts a linear growth of the cross section

independently on the Cy value. We assume

'X2 PgescS

6 (s) = J/ Wix,s) == (x,8)G(x)dx (7)
v ¢
x4

. , Y )
afd the best fit is odbtained with Cop = 1.75 Ge’V1 (Fig: 3, plot labelled
with (2)). Ih the same figure the usiial pHoton gluon fusion model predic-

tion (with mP:1w55 GeV and Fap =1/6) is alss shown (plot labelled with (1)).
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FIG. 3 -~ Lzperimental data and theoretical predictions for
diffractive 4 photoproduction (R is the branching ratio into
muon pairs); plot {1): photon-gluon fusion model; plot (2):
Lhe W(x,s) model; experimental data from ref.(3).

The agreement we have found allows us to conclude that the diffractive
photoproduction can be explained in the framework of the photon-gluon fu~
sion model, suitably improved with the addition of a weighting function,
obtanined with a very simple approach, for the transition from initial par

tons to hadronlce final states.
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