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Charm contribution to the structure function in diffractive deep inelastic scattering
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The charm contribution to structure functions of diffractive deep inelastic scattering is considered here
within the context of the Ingelman-Schlein model. Numerical estimations of this contribution are made from
parametrizations of the DESY HERA data. The influence of the Pomeron flux factor is analyzed as well as the
effect of the shape of the initial parton distribution employed in the calculations. The obtained results indicate
that the charm contribution to diffractive deep inelastic processes might be large enough to be measured in the
HERA experiments| S0556-282(199)04921-§

PACS numbs(s): 13.60.Hb, 13.85.Ni, 14.65.Dw

[. INTRODUCTION duction of open charm at HERA will, therefore, provide us
with the possibility for a direct test of the models.

The DESYep collider HERA data of deep inelastic scat-  The present analysis is partially based on a previous study
tering (DIS) measured in the last few years contain a sizable®n the Pomeron structure functiph?] in which charm con-
fraction of events with a large rapidity gap in the forward tribution was not considered. This study was mostly con-
region[1,2]. This phenomenon is present even at high  ceérned with effects of the Pomeron flux factor on the evalu-
and results from a color-singlet exchange between the diss@tion of the diffractive structure fuction. Such effects are a
ciated virtual photon and the recoiling protr proton rem-  central issue also in the present analysis. _
nany, characterizing what is usually callatiffractive DIS This paper is organized as follows. In Sec. Il, we describe

(DDIS). The measurement of DDIS at HERA provides a:‘_ﬁw tc;}take mtci abcctqunttthteh chda}][fm ctc?nten: oftthe l::om?ron.
unique opportunity to study diffraction in regions in which € charm contribution fo Ine difiractive structure function

perturbative QCD is applicable is evaluated in Sec. lll, where the comparison with other
Open heavy quark producti(;n at HERA is also a subjecf“Odels is also given. Our main conclusions are summarized
In Sec. IV.

of major interest in QCD phenomenology. Both the H1 and
ZEUS Collaborations have found the charm component of

the structure functionf{(x,Q?), to be a large fraction of Il. THE CHARM CONTENT OF THE POMERON
F,(x,Q?) at smallx [3,4]. Recently the first measurements
of the bb-cross section have been reporf&d. Because of
the higher mass of thie quark, it is two orders of magnitude

smaller than thec-cross sectio5]. d3sP

After integration over the entirerange, the DDIS inclu-
sive cross section can be written as

2
For the moment most of the experimental data is for the = 2ma [1+(1-y)2IF2®)(B,Q% %), (1)
neutral current structure functiofi,(x,Q?%). A number of dgdQ?dx, pBQ*

theoretical estimates dF(zc)(x,Qz) has recently been ob-

tained[6,7] (see also a review in Ref5], and references where the contribution due to longitudinal structure function,

therein. In the present paper we consider DDIS with openFE(3), has been neglected since it is expected to be small.
charm production and calculate a charm contribution to thedere the following kinematic variables are used to describe

diffractive structure functiorF>(3,Q2,xp). DDIS (in addition to usual DIS variables Q?, y, andW):
There are two different approaches to treatment of the

charm component in structure functions. In one approach M2+ Q2

[8—10Q] the charm is an active flavor which undergoes mass- Xp= X = (2

less renormalization groufRG) evolution. We will follow W2+ Q?

the other approach, in which only lighti( d, s) quarks and
gluons are active partons and no initial state heavy quarknd
lines show up in any diagrafil1]. It involves the calculation

of the photon-gluon fusion process and thus is quite sensitive Q2
to the gluon distribution. B= —— (3)
For the time being, the gluon distributions inside the M%+Q

Pomeron predicted by a number of models are dramatically
different and they have different shapes. The diffractive prowhere My is the invariant mass of the diffractive system.
The kinematical variable defined in Eq(2) can be inter-
preted as the fraction of the proton momentum transfered to
*On leave from the Institute for High Energy Physics, 142284the Pomeron, whilg8, given by Eq.(3), may be interpreted
Protvino, Russia. as the momentum fraction of the Pomeron carried by the
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quark coupling to the photon. To S|mpI|fy the notation, in Pomerong;(3,Q?) andgy(3,Q2), obey the same set of RG
what follows we will often write F; instead of evolution equations as quark and gluon distributions inside
FO®)(B,Q%xp). the proton do. As the observed valuesiére not too small,

In a fit to the full data sample, H1 Collaboration has foundDokshitzer-Gribov-Lipatov-Altavelli-ParisiDGLAP) equa-
that a description OFE’ that considers only diffractive ex- tions[15] can be used to perform such an evolution.
change requires g-dependent Pomeron intercept. However, In the present analysis, we suppose that charm quarks are
this factorization breaking may be explained by introducingmainly produced by virtual photon-gluon fusion and do not
secondary trajectorigd]. So we suggest that, in the region take part in the evolution of the light quarks. In such a case,
where Pomeron exchange is the dominant process, the diby analogy with charm contribution t6, [6], we get the
fractive structure function could be expressed in a factorizedollowing equatlon for the charm contribution to DDIS struc-

form: ture functionF> :
F2(8,Q%xp) = frp(X) FR(8.Q), @ EE(B,2m)
Wheref]P,p(x]p) is the integrated Pomeron flux factor, and dek2 1dz B
F2(8,Q?) is the Pomeron structure functuﬁmz 13. fQ 2 Cq(z,Q% K%, m)) i kzgr( kz). (8)
0

The contribution ofb quarks to F2 is expected to be
negligible due to the large mass of the bottom qu@ it
takes place for DI Thus, we can omit this contribution and
write

in which Qy=2 GeV is assumed.
Now we isolate a similar term in;(8,Q?) and call the
rest ofqp(3,Q?) “direct contribution,” that is

dek
2 k2

FR(8,Q%) =82 eFP(B,Q%, 5
| = B =af" (B.Q)+ |
e, being the electric charge of the quaal{a=u,d,s,c).
For Q%> mg, wherem, is the charm-quark mass, we can
regardu, d, ands quarks to be masslegkoth the quark and
antiquark are included in the distributiop(3,Q?)] and put

gp(g,kz) .

(€)

xfldzc (z,Q2,k?,0)
_ Z! L 1
pz ! aInk?

Let us define the quantity

F(B.Q)=FP(8.Q>)=F (8,01 =0 8.Q%), (6

which results in
Q2d k2

AFP(8,Q%, 2)—f -

1dz
2 4 £z
FR(8.Q%)=38a1(B.Q7)+ gBF(B.Q7m). (1) B
—Cy(z,Q% K% m )] gr| =K.
. . . 9 c k2
Recently, a factorization theorem has been proved for dif-
fractive lepton scattering off nucleofis4] from which struc- (10)
ture functions of DDIS coincide with DIS structure func-
tions. Therefore, quark and gluon distributions inside the By using these definitions, from Eq&)—(10) we obtain

2 2dk? 1dz
FR(8,.Q%) =38 di"(8.Q%)+ fQQ 7|, 7 Co2Q%K20- ng(é 2)]
0

4  (q2dk? 1d B

9 fQS & Jpz Co QM kzgl( kz)
2 2dk? [1dz B

=3B (B.Q)+ 5B J : f Co(2,Q%Kmp)- kng( 2|+ SﬁAF<°>(ﬁ,Q2,m§>
dir 2 5 (c) 2 2 2 =(c) 2 2

3/3q (B,Q%)+ 5 F17(B,Q%me) + 3 BAFY(8,Q% mo). (11)
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It follows from Eq.(11) that that the charm contribution to the DDIS structure function
should significantly be dependent on both the form and evo-
lution of the gluon distribution inside the Pomeron.

For numerical estimates we shall use the quark and gluon
distribution functions which have been obtained in R&f]
_ E,BAINZ(?)(,B,QZ,mZ) _ (12 by fiting the data orF2® from H1 and ZEUS Collabora-

3 ! ¢ tions [16,17. Since in this analysis it was assuméd
=3 (N; being the number of flavorswe have to rewrite
g. (12) in terms of corresponding parton d|str|but|0n1$3)
andg!®) . Let us also defing{® (g{*) to be a quarkgluon)
distribution for the cas&l;=4.

It is useful to introduce the quantities

2 2 4
F9(8,Q%me) = 2| F2(8,.Q%) — 3 BaL"(8.Q%)

An analogous difference between DIS structure funct|0n§E
with and without charm contributionA F,(x,Q?,m C) was
calculated in Ref[6], where it was shown that it scales at
high Q2. The generalization for DDIS is straightforward and
the resulffup to corrections O(1§/Q2)] reads

—aq®_ 4B
AFR©=AFO(8,m?) Agqp=0qp”’—qp (17
2 and
dk? 1dz mC d B 2
fqo o2 e e ) Agr=g{"—gf?. (18
(13 It should be noted that
In as order the expression fakC is of the fornt [6] 3

Agp=— §F§9 . (19

ag v
AC(v,u)= —{ Pyo(u) In| 1+ ——— .
(v, u) w( ag(W) u(l—u) From Eqg.(12), one obtains

1 \%
- E(l—ZU)zm]- (14 F%C)(,B,szmg): D(B,Q%) - 9,3[qd"(,3,Q2)

Formula(13) does not contradict the factorization theo- 02dk? a
rem for DDIS [14]. Namely, if we put k=0 in +AF(B,M)]n =3+ f - -

Cq(8, Q?,k%m C) as it is usually done, the main contrlbutlon k® 7
in Eq. (8) is due to the regiok?®~Q?, and one obtains

2
Fi9(8,Q%, c)~f— (QZ, )gp<§,Q2>. (15)

On the other hand, in the difference of the diffractive

structure functionsAF(9(8,m?), Eq. (13), the leading con-
tributions cancel out. The quantityC has the asymptotic

1 B B
xfﬁdchg(z)EAgI;<z,k2), (20)

where the subscripthzg, means that the corresponding
guantities on the right-hand sidBHS) of Eq. (20) should be
calculated with the use of the distributiog§” andg{®.

The next step is to estimate the quantity which enters
into Eq. (20). Because of our assumptigno charm in light

behavior quark evolution, q(3) and qﬁf" obey one and the same DG-
2 m2 LAP evolution equatiorf15]:
C C
Ae? ) s B9 4Pp.Q)=aP(8.QY)
and the main contribution to the integral k3 in Eq. (13) +3fQ2dk2 s 1d_z (2)q(" (E )
comes from the regiok?~m? [6]. QR K2 2mlg Pad z
As can be seen from E@12), F{ is defined viaAF{” . a2
In its turn, AF(® is given by formula(13) which contains a n fQ dk” as (1dz (z)g“”(é, )
derivative ofg, in Ink% This is related to the fact that we Bk mlgz ¥ z
started from an exact expression for the coefficient function (21)

C,4 [6] depending on botm?2 andk?. Thus, one can expect
for n=3,4. The factor 3 in front of the first integral on the
RHS of Eq.(21) is related to the number of light flavors.

IThere are two misprints in formuléd0) of Ref. [6] that were As for initial quark and gluon distributions inside the
: . : _ 2,27 Pomeron, we havg{"(8,Q3)+g¥)(B,Q3), while

corrected in Eq.(14): the expressiorPqq(y)=1/Z(1-y)“+y~] 9 079 10/

should be put within the curly brackets and the faetgéd should 9

be replaced byry/27. Agp(B,Qp)=0. (22)
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e H1data e H1data o ZEUS data
0.08} Q°=12 GeV* I Q%=12 GeV* I Q=14 GeV*
0.06} p=0.2 3 p=0.4 I p=0.104 1
0.04} b L 1
iy PR N S Sy e —3

0.02F L S, T eI ]
0.08} Qa1 GeV Q°=18 GeV? Q°=24 GeV*
0.06 p=0.2 $=0.4 $=0.359

0.04_\I-E‘I\n\-__\ﬂh\- - . T
________ £33 % s =g iTy “'~~~~§§ FIG. 1. Theoretical estimations of diffractive

0.02} -

e S ] DIS structure functions in comparison with
HERA data. The curves correspond to the total

" 0.08 [?:;228 GVt f ;?:sz GV’ 1§ ?::_217829"2 diffractive structure function, x,F>  (solid
o 0.06¢ ' ' ' ] curves, its charm componentx,F$” (dotted
G 0.04f \II\ g \HTLII\ . \%\ : curves, and the difference;,(F>—F{®) (dashed
g,v 0.0z .._:_-__':_‘_j:i- ........... L e L LT T ] curves. In the theoretical calculations employed,
iy ' i T the flux factor and initial parton distributions of
< 0.08} Q°=45 GeV* ' Q=45 GeV* i Q=27GeV’ ] the Pomeron were described as Fitske text
0.06F p=02 : p=04 : p=0.518 ] The experimental data are from H1] (filled
0.04f \%7\ ] \I\I\ ] circles and ZEUS[2] (open circley Collabora-
0.02} -“--\"{ ~~~~~~~~~~ L _‘__:--l"'I‘I ------- L tions.
0.08¢ Q75GeV | Q°=60 GeV*
0.06l p=0.4 [ p=0.331
004 o Thy— 1t el I b el
0.02F el T b e b b e %i.ff.ff.?.‘..‘.?:‘_
0' -4 -3 -2 -1 ' -3 ' -2 ' -1 ; -3 ' -2 : -1
10 10 10 10 10 10 10 10 10 10

There is no intrinsic charm in the Pomeron. If we neglect the 02dK? ag (1dz B
variation of ag with the change of the flavor number from qu(,B,QZ):J 2T —SJ' qu(z)Agp(,kZ).
N¢=3 to N;=4, from Eq.(21) we obtain Q k° TlpZ z 05

02di® o [1dz B Due to the fact tha€4(z,Q? k% m?) has no large logarithms,

Aquu(,B,Q2)=3f ) 2—5 Zqu(z)qu(Z,kz) atk?=Q? [see an explicit expression f@,(z,Q? k?,mZ) in
Q k7 em/p Ref.[6]], from Eg.(8) we obtain in the leading logarithmic

approximation(LLA ) the expression

Fi9(8,Q%m?)

(23 jde K2 ag (1
Q) k¥ g

02dk? ag (1dz B,
fqgkzﬂ oz oA 7K

z ch E,

2
I

The QCD-evolution parameter
where P y(z,mi/Q?) = —dCy(z,Q* k% mZ)/dInKe-cz is
the modified form of theP 4 splitting function for the charm
quark[19].

Now let us define

1 ( |n(Q2/A2)> 20

O p—
£Q0= 525 1 o7a)

ldz R z) _, [z @) P 52
where 12rb=33— 2Ny, rises slowly inQ? and is numeri- fBZqu(Z) 9| 7Q , quZqu(z)gw) 29
cally small even at rather high values@f. For instance, for (27)
Qo=2 GeV andA=0.2 GeV we find&(10°GeV?)=0.13,
£(10°GeV?)=0.24. In particular, it enables one to solve the and
DGLAP equations by using an expansion in the paramégter

dz B idz B
[18]. fl—P A ( 2>= f—P (?)( 2)
From the above, we obtaifiup to small corrections B Z e 2)A0¢| 7. Q7 =Tc Bz o297 72 Q7).
O(¢%)] (28)
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e H1 data e Hidata o ZEUS data

0.08} Q?=12 GeV® r Q=12 GeV* r Q°=14 GeV*
0.065 p=0.2 L p=0.4 [ $=0.104

0.041
0.02¢

0.08}
0.06}
0.04¢
0.02¢

0.08¢
0.06} ] _ _
0.04k I f \LLI‘LII\ f ] FIG. 2. The same as Fig. 1, but with theoret-
0'02 \17‘13\ _______________ \%\ ical curves calculated from the formulas of Fit 2

p=0.2 L p=0.4 ] p=0.182

____________________________________ o e (see text

Xp an(a) ( Q2’[5'X|P )

0.08¢ | Gscev  f | Guscet T Q27 cev?
0.06} p=02 4 p=0.4 ] p=0.519

0.04
0.02¢

0.08¢
0.06F
0.04¢
0.02}

and putr.=r,=r. This means that we ignore additional Ill. THE CHARM CONTRIBUTION
subleadingnZ-dependent terms iRcq With respect toP . TO THE DIFFRACTIVE STRUCTURE FUNCTION
The quantityr may in principle depend on botd and Q.
Numerical estimates have shown, however, that it is weakl¥h
dependent on variabl®?.

In this section, we present quantitative results obtained in
e present analysis as well as some comparison with other

. (¢  Mmodels.
From Eqgs(19), (25—(28), we calculate and rewriteF};
in the following form: )
A. Results of the present analysis
> AB Our concern now is the calculation of the charm contri-
FOB,Qmd)== —— (29 bution to F3®)(,Q2,x;) in two different approaches and

3A+B’ for different shapes of the quark and gluon distributions in-

side the Pomeron. In one approach stendardflux factor is

where employed, whereas in the other trenormalizedflux factor
is used(for brevity, we will refer to these quantities hereafter

) as STD and REN flux factors, respectivelior the former,

[ = the D hie-L hoff i
A=FP(8,Q?%)— gﬁ[Qﬁ'r(ﬁ-Qz)+AFﬁ)C)(,3,m§)]|Nf=3 e Donnachie-Landshoff expressif#0] was assumed,
(30 955 .
fsrolXp,t)= pwt)]?x% 2e® (32)
T

and

while the latter is determined from the procedure prescribed
in [21], that is
2dk2 1 n [ ’
B=JQ2—2 15f dz qu(z)'gg%?)<'8,k2). 3D)
Q k= mp z z Fren(Xp 1) fsto(Xp,t) (33
Xp,t)=———,
REN N(xp )

min

Here FD is the Pomeron structure function, whitg" and
AF{9 are defined in Eqg9) and (13). where
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¢ H1data e H1data o ZEUS data

0.08f Q=12 GeV* 3 Q=12 GeV? ] Q=14 GV’

0.06} p=02 b p=0.4 1 $=0.104

0.04F = 3

0.02} (R

0.08  Q-18GeV?

0.06} p=02

0.04f T i

0.02f = -
-~ 0.08} Q=28 GeV* F Q=28 GeV’ 3 Q=27 GeV*
X 0.06 p=0.2 [ p=0.4 ] p=0.182
G 004 FIG. 3. The same as Fig. 1, but with theoret-
~ 0‘02 ical curves calculated from the formulas of Fit 3
Lo ) ' ' . . (see text
< 0.08} Q=45 GeV? r Q°=27 GeV*

0.06} p=0.4 B=0.519

004f T3 - b TP

0.02¢ ] L

0.08¢ | Q75GeV

0.06} p-04

0.04f

0.02} ]

0 e
10* ! 10° 100 10"
XIP
g [© 3B4(B,Q5)=2.553(1~B),
N(xp )= dxp fsrolXp,t)dt. (34
Xp_. =—00
min 3 2 _
B9 (B.QF)=12.088(1-B). (36)

By introducing Eq.(32) into Eq. (34) and assuming an ex- Fit 2: Parametrizations obtained with the STD flux; the initial

ponential approximation for the form factoF7(t)=~e", gistributions correspond to a super-hard profile imposed to

one obtains gluons by a delta function while quarks were left free to
change according to the data:

-
N<erm>=K%[ENV—ZE'”XM) 3B9}7(8,Q5) =1.518%%(1~ B)°%,
~Rlymzeinxe, ) (39 B9(8,QR) = 2.085(1— ). 37)

whereE;(x) is the exponential imegraKzgﬁgmﬂz, and Fit 3: Parametrizations obtained with the REN flux factor
y=bgela’. The minimum value ofx, is xp =(m, and an initial combination of theard-hardtype:

+m,)?/s for soft diffractive dissociation and, =Q?% Bs

for DDIS [21].

The distributions of the quarks and gluons inside the 3) 5
Pomeron,q® and gf¥, were obtained from HERA data B9 (B.Q0)=0.985(1~ B). (38)
[16,17 in Ref.[12] (we refer the reader to this paper for o o
details. The parametrizations for each flux factor are de- All three combinations of flux factprs and parton_d|str|bu-
scribed below. No sum rules were imposed on them to Ioert_|ons of the Pomeron were applied in the calculation of the
form the fitting. _cha_rm contribution to DDIS structure function. This quantity
Fit 1: Parametrizations obtained with STD flux in which both IS given by the formula

quark and gluon distributions have a hard shape at the initial © ) © )
scale of evolution: F37(8,Q%Xp) = fpp(Xp) Fp7(B8,Q%), (39

3B895(8,Q3)=5.028(1- B),
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wheref,,(xp) stands for the integrate@vert) flux factors 020 ————F————7 71—
mentioned above and the charm structure function of the ‘. —_ Q' =10 GeV’
Pomeron is defined by Eq&9)—(31). 015 \ (a) ——== Q° =100 GeV" ]
The results of our calculations are shown in Figs. 1-3. F\ - Qz=1000 GeVz ]
The upper curve in each figure corresponds to the total dif- _"\:\ —-= Q =6500 GeV" 1
fractive structure functionxF5 , while the lowest one de- 010 TSI ]
scribes its charm component;F$” . The differencex(F2 [ ]
—F{) is also shown. 0.05 [
In these figures, the theoretical results are presented to _
gether with recent H1 and ZEUS data 6@ [1,2] which 0.00 L
were not used in the fitting procedure mentioned above. The

idea is not providing a precise description for these data, bu [ (b)
giving the reader a possibility to compare the net charm con- 015 [
tribution to the precision of present day data. ) ]

As one can see in Figs. 1 and 2, the charm contribution to < o.10 i\ ]
the diffractive structure function obtained with the STD flux 3 . Z,\\\ ]
factor amounts to 30—40 %, depending on the valueg,of & 4 “‘-‘-x-w.ﬁ_ﬁ:
xp, andQ?. To compare, the nondiffractive structure func- 0.05 ¢ S zsa
tion F, contains between 10%ow Q?) and 30%(high Q?)
of charm at smallx. From these figures, we see that the 000 fr—m——t——
charm contribution t(FE grows with the decrease a&f. and [ © )
is a little bit larger for the hard gluon distributioffrig. 1) 015 b ]
than it is for the superhard gluoKBig. 2). However, for both [ ]
parametrizationgFigs. 1 and 2 it is comparable with the [ ]
experimental errofsof the H1 and ZEUS data and, conse- 010 [ ]
quently, can likely be measured in forthcoming HERA ex- [ ]
periments on diffractive dissociation processes.

On the other hand, for the renormalized flux factor the
charm component is very small in the full range®andQ?
presented in Fig. 3. The reason is that the initial gluon dis-
tribution for this case, Eq38), is much smaller compared to
the initial gluon distribution with the same form for the stan-
dard flux factor, Eq(36). FIG. 4. Predictions for the charm structure function in diffrac-

Another way of comparing these results is shown in Fig. 4tive DIS as obtained with the parametrizations of Figl, Fit 2 (b),
in terms of F{9(8,Q?), which is calculated for the three and Fit 3(c) and their respectiv@” evolution.
combinations of Pomeron flux factors with the respective
structure functions considered here.

Two main features that characterize our predictions fo

B.Q)

|change at low3 with Q? evolution, which is in contrast with
(© 2 : L o ) the results of our analysis shown in Fig. 4. Another distinc-
Fi”(5,Q7) are evident in this figure(l) the shape of thg tive feature of these models in respect to ours is that@he

distributions are quite similagthey are moderately hard at . .~ " . .
the initial scal¢ and change similarly witlQ? evolution;(2) distributions are generally pgaked at some mtermeqﬂate
: value that becomes larger with increasi@g. This last as-

the _amount of_charm_ls different in each case with the pro-peCt is also observed in the analysis by Leeinal. [22],
portions seen in the figure.

although in this case the lo@ behavior does not follow the
others.
B. Comparison with other models Another general observation is that the obtained steep rise

. . . . of the charm component towards smagjl is in qualitative
The diffractive production of the open charm in DIS hasaccordance with the results of Ref@2]. In Fig. 5, we

been studied in the framework of perturbative two-gluon ex- o .

— . present a quantitative comparison of our results for the
change between thec-pair and the proton in Ref§22]. In harm contribution tF2®)(x,, 8,02) with those obtained
Refs.[23], nonperturbative approaches were used to calcu

' . by Lotter [22] for two Q? values andk;=0.001. It is seen
late cross sections and spectra for charm quark pair prOdu‘fhat in terms of the amount of charm, Lotter's predictions
tion. ' y

. are comparable only to our renormalized c&Bé 3), al-
One common aspect of some of these mod#is first b y 4 )

. : . though in terms of shape these distributions are quite differ-
two (.)f _Refs.[22] and the first one of Re[23]) IS that their ent. Let us note, however, that Lotter’'s model is not adequate
predictions for the charm contribution practically do not

to describe diffraction in the complej@ range as was men-
tioned by the authoj22].

Now let us consider other models, remembering that our
Zstatistical and systematic errors have been added in quadratur@nalysis was performed in the context of the Ingelman-

114009-7
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30 2-|2'|'|'I' 0.15""""I"'I"'|"'.
Q' =20 Gev — Fitl — Fit Q'=10GeV" 3
= —-— Fit2 | —-— Fit2
X;p = 0.001 o Fit3 ——- Fit3 :
ol H. Lotter 010 F Haakman et al. (z,= - 0.5) E
0.05
_ 0.00
Q
),

5 ]
= 010 F 3
= X = 0.001 o ]

=
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FIG. 5. Comparison of the charm contribution to
F2®)(xp,8,Q?), obtained in the present analy$fits 1, 2, and B
with the predictions by Lottef22] for two Q? values and forxp 000 bt o o A
—0.001. 0.0 0.2 0.4 0.6 0.8

Schlein model. Predictions for the charm contribution to the ~FIG. 6. Comparison of the charm structure function obtained in
Pomeron structure function have been made by using thie Present analysigits 1, 2, and Bwith the predictions by Haak-
same scheme in Ref§24]. However, no estimates of the manetal.[24]
charm contribution to the diffractive structure functisg®
have been presented. , , .

In Fig. 6, we present a comparison of our predictions for Numerical calculations show that the results critically de-

F§>°)(,3,Q2) with those obtained by Haakmast al. [24]. We pend on the Pomeron flux factor. In particular, the charm

see that in their analysis the charm structure function isContent of the Pomeron is expected to be very small for the

pretty soft even at lowQ? where our results are predomin- renormalized flux factor. As for charm contribution corre-

antely hard. In terms of the amount of charm, their results argponding to the standgrd flux factor, the estimate§ obtgined
comparablé only to our Fit 3 ’ allow us to think that it could be extracted from diffractive

deep inelastic process with open charm production, taking

into account the planned upgrades of the HERA experiment
IV. CONCLUDING REMARKS [25].

In this paper we have considered the charm content of the
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