Single and Double Prompt Photons
in Hadroproduction

Workshop on Photon Physics
Paris, March 30



data/theory

NLO

NNLO
Resummation
Isolation

MC, MC + HO

BERMAN, BJORKEN, AND KOGUT
k

2D

%
X5

o
5%

Pa

bt

2%

b
55
bote!

%5

IR
2
BEREBS
..{‘ oSodols

2505

...
25508
<5
%5
<5

5%
o

oo
L

355

Lo
o
G558
20085
R

FIG. 30. Possible O(a) mechanism for the process
h+ h =+ +anything.

We have little evidence on which hadronic partons
exist (indeed, whether the concept is correct). We
feel it is relatively futile at this stage to speculate
wildly about the nature of strong parton-parton
interactions. Therefore, we consider mainly the

elementary electromagnetic processes (a)-(e).
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NLO \[ﬁﬂ Photon Fragmentation
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Figure 6: The fragmentation functions at Q? = 100 GeV2.
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Figure 7: The fragmentation functions at Q% = 100 GeV?.
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Figure 6: The photon energy spectrum in hadronic Z° decays compared to various theo-
retical predictions: the Duke-Owens parametrisation [8], the Glick, Reya and Vogt pre-
dictions including leading-order (LO), higher-order (HO) and higher-order without the
non-perturbative corrections (HOpy) [9]. The Bourhis, Fontannaz and Guillet prediction
shown include effects beyond leading logarithms (BLL) [10].

GRV: Q7= .3 GeV? BFG: Q2 = .5 GeV?



Constraining the photon fragmentation function
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Fixed target ( p¥, < 10 GeV ) m° resolved
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The Primordial k; of the E706 Experiment
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Theoretical improvements

@ Ki-resummation in the x;= 2p”;/Vs ->1 limit => 25 % effect

Laenen
(also study of non perturbative contributions) Sterman
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Bonciani,Catani,Mangano,Nason,

ST Oleari,Vogelsang,
[ ) Thresold resummation: limit x; -> 1 de Florian, Vogelsang
Improved stability with respect to the scales Laenen.Oderda.Sterman
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Photon-jet correlations
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LHC

ATLAS 15 < p¥; < 100 GeV
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Figure 3: Measured (dots) and expected (shaded area) inclusive prompt photon production cross-sections
(left), and their ratio to theory (right), as a function of the photon ET and in the range || < 0.6, 0.6 <
Inl < 1.37,1.52 < |p| < 1.81 and 1.81 < || < 2.37. The NNPDF 2.0 PDF is used in the JETPHOX

theoretical computation (the full theoretical error is shown).
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Resummation of log(R_?)
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Monte Carlo approach

Transverse energy of isolated prompt photon
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DIPHOTONS
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ResBos (Balazs,Berger,Nadolsky,Yuan): Soft gluon resummation -> d o /dQ; Q; = Py +P12
DIPHOX (Binoth,Guillet,PilonWerlen): Four different topologies at NLO
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Figure 4: Properties of diphoton events measured by CDF [40]. Displayed are the sub-

contributions from different leading-order matrix elements and their sum.
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