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1. Introduction

In this presentation we show our recent results publishgd]invhere we have considered
pp— ppl*l~ (exclusive) ancbp — | 1~ (semiexclusive, with proton dissociation) double photon
fusion processes in the proposed somewhat edgliferctorization approach [2]. In our presenta-
tion at DIS2016 we have focussed on the relation of the cresom for the charged lepton pair
production with the dependence of the deep-inelastic streadunctionsr, that are the input for
our approach, or andQ?.

The main mechanisms of the dilepton production considardd]iare shown in Fig.1. The
considered mechanism has the same final state as the dorBireliYan mechanism. Folk-
factorization approach to the Drell-Yan see [3, 4, 5, 6]. lm tecent paper [1] we discussed in
detail the photon-photon mechanism.

\Z

Figurel:
Different mechanisms of two-photon production of dilegamcluded in [1].

2. Basic formulae

In collinear approximation the cross sections are caledlas:

dgVn¥n B 1
dyidy,d?p, 16728

X1 ¥ (X1, 12) Yo (X, 2) [ Ay 11~ 12, (2.1)

where i,j=el,in andf; are photon PDFs. The elastic photon fluxes are calculated tise Drees-
Zeppenfeld parametrization, where a simple parametoiazaif nucleon electromagnetic form fac-
tors was used.

In the k;-factorization approach the differential cross sectiom lsa written as:

do-*(pb p21 qla qZ)
dyidy,d?p,d?p, ’

(i)
dysdy2d2p,d?p, e g v /AL ) Fy (e, 8)

2.2)

where i,j=el,ine and#y are unintegrated fluxes of photons. As shown in [1] the ugnatied fluxes
can be expressed in terms of the (deep-inelastic) struftinationsF,(x, Q?).
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3. Numerical results

In our studies in [1] we have used a few different parameiona of the proton structure
function F, taken from the literature:

e ALLM[8, 9]. This parametrization gives a very good fitkgin most of the measured region.

e FJLLM [10]. This parametrization explicitly includes theigleon resonances and gives an
excellent fit of the CLAS data.

e BDH [11]. This parametrization concentrates on the kgwr high mass region. It features
a Froissart-like behaviour at very small

e SY [12]. This paramerization of Suri and Yennie from the wd®70’s does not include
QCD-DGLAP evolution. It is still today often used as one @ ttefaults in the LPAIR event
generator.

e SU[13]. A parametrization which concentrates to give a gbestription at rather small and
intermediateQ? at not too smalk.

We also showr, calculated from the CTEQG6L parametrization [14].

In Fig.2 we show only two examples of the proton structuresfiam F»(x, Q?) obtained from
the various parametrizations @ = 2.5,4.5Ge\? as a function of Bjorken

It is surprising that the old Suri-Yennie [12] fit, still gige&x reasonable descriptionfefexcept
of very smallx. For explicit account of resonances we recommend to useitine &t al. [10], but
care has to be taken to stay within the resonance regioneagidlity of the fit beyond this region
quickly deteriorates. The overall best description appéabe given by the ALLM [8, 9] fit.
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Figure 2: The proton structure functioRy(x,Q?) as a function ok for Q% = 2.5Ge\?(left), andQ? =
4.5Ge\A(right). Shown are results for different parmetrizatiouaitable in the literature.

In Ref.[1] we have compared our calculations with measuiegwn data [15, 16, 17, 18, 19].
Here we show only a few examples.

Most of the experiments for the dilepton production con@eton determination of dilepton
invariant mass distributions. In Fig.3 we show invariantssdistributions of dilepton pairs pro-
duced in the photon-photon inelastic-inelastic mecharf@nkinematical conditions relevant for
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different experiments. We show results obtained with tHieint parametrizations of the struc-
ture functions known from the literature. Surprisingly tiferent structure functions give quite
different results. For completeness in some cases we atwotsie result obtained in the collinear
approach with the MRST2004(QED) photon distribution [7§w(solid black line) and similar one
when ignoring the initial input (long-dashed black line)h€Tresult obtained within the collinear
approach with the MRST2004(QED) distribution is much abitweresults obtained within tHe-
factorization approach. In our opinion this is mainly rethto the large input photon distribution
at the initial scaleQg = 2 Ge\2. If the input is discarded (long-dashed black line) theinekr
result is similar to the results obtained within tkefactorization. The inelastic-inelastic contri-
bution gives only a small fraction of the measured cross@eébr most experimental conditions
(ATLAS,LHCD).

Epp - X ls=7TeV

inelastic-inelastic
-

Vs =7 TeV
o LHCb data

inelastic-inelastic

e ATLAS data
-25<y <25
plz 15 GeV

|

!
dud vl ol

RSTOLQED

i K

/

do/dM,,. - (pb/GeV)
do/dM,,. - (pb/GeV)

100 collinear MRST04 QED
E| — — collinear (without input)
|

WH T }

2l \/Hmu‘

L | | |
0 100 200 300 400

a
=}
3
@
=
o
=
@
N
53

25 30 35

M (GeV) M, (GeV)

IS
S

Figure 3: The inelastic-inelastic contribution to dilepton invarianass distributions for ATLAS (left) and
LHCD (right) experiments for different structure functgon

In Fig.4 we show dilepton invariant mass distributions flastic-inelastic and inelastic-elastic
(added together) contributions. As for inelastic-inetasbntribution the results strongly depend
on the parametrization of the structure functions used. spinead of results for differer, from
the literature is now somewhat smaller than in the case ¢éstie-inelastic contributions where
the structure functions enter twice. As for the double isitacase we also show a result for the
collinear approach. The mixed components give similarrdauttion to the dilepton invariant mass
distributions as the inelastic-inelastic one.

In most of the cases considered so far Drell-Yan processesndte [4, 5, 6]. The two-
photon processes are interesting by themselves. Can theyehsured? In order to reduce the
Drell-Yan contribution and relatively enhance the two-fgmocontribution one can impose an extra
condition on lepton isolation. First trials have been dopdhe CMS collaboration [20]. In their
analysis an extra lepton isolation cuts were imposed inrdodeliminate the dominating Drell-Yan
component. In Figs. 5,6,7 we show our results for two difief&Y and ALLM) parametrizations
of the structure functions for distributions in dimuon ineat mass, in transverse momentum of
the pair and in relative azimuthal angle betwgehu~—. SY and ALLM parametrizations give
almost the same contributions to all the distributions @ered. In the first evaluation we have
taken into account integrated luminosity of the experin{ent 63.2 pb ) as well as experimental
acceptances given in Ref.[20]. Rather good agreement tthowv statistics CMS experimental
data is achieved without including any extra corrections tuabsorption effects. It may mean that
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Figure 4: The (elastic-inelastic)+(inelastic-elastic) contributto dilepton invariant mass distributions for
ATLAS (left) and LHCDb (right) experiments for different aiture functions.

the absorption effects are small or alternatively that darmimation of the Drell-Yan contribution
is still not completely removed. Both effects should be ¢lfi@re studied in detail in a future.
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Figure 5: Number of events per invariant mass interval for the CMS grmpental cuts for SY (left) and
ALLM (right) structure functions. The experimental daténge are from Ref.[20].

E [s37TeV]

o CMS data

[s<7 TeV

o CMS data

Events / 1 GeV
Events / 1 GeV

Figure 6: Number of events per pair transverse momentum intervah®MS experimental cuts for SY
(left) and ALLM (right) structure functions. The experintahdata points are from Ref.[20].
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Figure 7: Number of events per pair relative azimuthal angle intefmathe CMS experimental cut for SY
(left) and ALLM (right) structure functions. The experintahdata points are from Ref.[20].

4. Conclusions
We summarize our studies in [1] as follows:

e Two different approaches (collinear akdfactorization) foryy — 11~ processes were dis-
cussed and compared.

e Strong dependence on the structure function input inkihactorization approach were
found.

e Semi-exclusive contributions with proton dissociatiotaigie (this may be interesting lesson
for other processes such as e.qg. ipe— ppJ/y reaction).

e Photon-photon contribution is rather small compared tdlPMan contribution but is impor-
tant in precision calculations.

e Reasonable description of the CMS data with isolated &estwas achieved (recently also
ATLAS obtained similar result).

e The regions of the arguments of the structure funckgimportant for the discussegdy —
|71~ process was identified.

e So far only collinear approach was appliedpp — (yy) — WW~XY processes which is
important in searches for Beyond Standard Model effects.
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