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ATLAS has measured the production cross section of everitsamie and two isolated prompt
photons in the final state, in proton-proton collisions a¢ater-of-mass energys= 7 TeV. The
results presented here are based on the full data set edllecR010 with the ATLAS detector at
the Large Hadron Collider. Photon candidates are identifiedombining information from the
calorimeters and from the inner tracker. Residual backutdn the selected sample is estimated
from data, based on the observed distribution of the trassvsolation energy in a narrow cone
around the photon candidate. The results are comparedd@poas from next-to-leading order
perturbative QCD calculations.
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The production of prompt (di-)photons at hadron colliders occurs mainbuth parton hard
scattering, thus providing a handle for testing perturbative QCD (pQCé&digtions [1]. The
dominant production mechanism of single prompt photon at Large Hadtid€? (LHC) energies
isqg— qy, which can be particularly useful to constrain the gluon density in pro&Jngithe case
of prompt di-photons, the production may occur through quark-antoamnihilation,qq — vy,
or via gluon-gluon interactiorgg — yy. The latter, mediated by a quark box diagram, becomes
comparable to the LO contribution given the large gluon flux at the LHC.

Here we present the two measurements of the inclusive isolated prompnhptroiduction
cross sectiondo /dEr, based on- 0.88pb* [3] and ~ 35pb ! [4] of data collected during 2010.
The recent measurement of the di-photon production cross sectiosiffs] 87 pb*of 2010 data
is also reported.

The ATLAS detector is described in Ref. [6]. Events are triggered bgdges[3, 4] or double
[5] high-level photon trigger. Events in which the calorimeters or the ineéeaor are not fully
operational, or show data quality problems, are discarded. A primaryxveotssistent with the
beam spot position and with at least three associated tracks is requirediute non-collision
backgrounds.

Photons are reconstructed from clusters of energy deposits in theoetagmetic calorimeter
(ECAL) [7]. A careful treatment is applied in case of one or more trask®eaiated to the cluster,
to separate photons converting in front of the ECAL from true isolatedThe residual electron
background is estimated from tk€y pairs with an invariant mass under tBepeak.

The main photon background comes from hadronic jets. Most of thesergesuppressed
by requiring little energy deposited in the hadronic calorimeter and a natrowes profile in the
middle layer of the ECAL. The remaining background comprises mostly collimdtetbp pairs
from energetia® andn decays. It can be reduced by using the high granularity of the first
layer of the ECAL, by looking for two maxima or a shower width not compatible witkt of a
single photon. Further suppression is achieved by means of the isolaﬁcgydﬁirso, defined as
the transverse energy surrounding the photon in a cone of rRdiu@4*. The contribution tcEiTSO
from the photon itself and from the underlying activity in the eféstsubtracted. A photon is de-
fined as isolated [ES° < 3GeV, which corresponds to a parton/particle-level isolation requirement
of 4 GeV [3].

The background contamination in the selected (di-)photon sample is estimadetica sub-
tracted in a data-driven way. For the prompt photon analysis, a countitigpthies applied, with
the signal and controls{debandsregions defined by the shower identification and the isolation
criteria [3, 4]. An extended version of this method is used in the di-photalysis [5], where the
signal and control regions are also defined for the seggrl@ading photon.

The measured prompt photon differential cross section, as a functBnistshown in Fig. 1.
A good agreement is observed between the two measurements [3, 4] artdentitieoretical NLO
predictions from 2TPHOX [9] for Et > 35 GeV. Below, where the theory overestimates the data,
more accurate predictions and a better modeling of the fragmentation contributich becomes
more important at the this low region, might be needed.

lwhere R is defined in they( ¢)-plane,R = \/An2 + Ag?.
2following the approach proposed by [3].
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Figure 1: Measured (dots) and expected (shaded area) ielpompt photon production cross-section,
and their ratio, as a function of the photBf and in four differentn| regions [3, 4].

— T - ET T T T T g = T T T T T
E Data 2010,Vs=7 TeV,I Ldt=37 pb™ J E B Data 2010,\/s=7 TeV‘J' Ldt=37 pb™ 3 B [ Data2010,\5=7 Tev,I Ldt=37 pb™*
2 {% v, AR"50.4 2 r V, 6R">0.4 g [ pi>16 Gev, B <4 GeV,aR">0.4 + 7
< i & g L37<I[<1.52 =g ii 0 1.37<|<1.52 - & ol 1n'1<2.37 excluding 1.37<I'[<1.52 £
é 1 ) -+ measured (stat) _ %”' —+ * + measured (stat) 3 § £ -+ measured (stat) 3
B E ? 4 -+ measured (stat O syst)J 5 f< + measured (stat O syst) | 8 r -+ measured (stat O syst) +
= ? s DIPHOX B ° R a8 DIPHOX | [ s DIPHOX S

w ResBos A

I

ResBos
A

[ ATLAS W 1 10°E ATLAS
L L Loy n L L L

o o o
FOT DIPHOX: 2 2 + DIPHOXH 2 DIPHOX:
5 g . | S et . 3
3 } N | TS S S S IO RN 3 N
€ o5t T g, 3 €
E 05E ResBos j H 2F + ResBos - H ResBos
3 of | z 0fe—e—t- e k|
£ st pE S 1 £ -+ g h
“o 20 40 60 80 100 120 140 160 180 200 220 0 20 40 60 80 100 120 140 160 180 200 220 3
m,y [GeV] P, [GeV] 29, [rad]

Figure 2: Measured (solid circles) and expected (hatchedd)adifferential di-photon production cross-
sections, and their relative difference, as a functiomgf(left), pr ,, (middle) andAg,, (right) [S].

In Fig. 2, the differential cross section for the di-photon production ésvshas a function of
myy, Pryy and@,. The measurement is compared to NLO computations frorHDXx[10] and
ReEsBO411]. As previously noticed at the Tevatron, the,, distribution is broader than the theory
prediction. A discrepancy at lowy, can be consequently observed. In general, however, a good
agreement is observed over the whole kinematic space explored.
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