
amount of decay contribution that needs to
be subtracted, one can use an Rγ-factor
(relating number of inclusive to decay
photons, see Fig. 3). These steps will allow
us to obtain in a final step direct γ-h
correlations, in order to reconstruct the
fragmentation function.

Motivation

In specific LO-QCD scattering processes direct photons
(γ) are produced back-to-back with a parton. In the
case where these hard scattering events occur inside
of a heavy-ion collision, they can be utilized to probe
the properties of the created medium. While the
parton fragments and interacts with the medium, the
photon leaves the QCD medium unaffected. Thus,
correlating the γ with the fragmented hadrons in an
event can yield information about the properties of
the medium and how the presence of the QCD
medium affects the fragmentation process.

Direct γ-hadron correlations in Pb-Pb

collisions at       = 5.02 TeV with ALICE

 (GeV)
T

cluster
E

0 10 20 30

a
rb

. 
c
o

u
n
ts

5
10

6
10

710

8
10

9
10

10
10 ALICE performance

 = 5 TeV
NN

sPb-Pb 

      > 0.15 GeVh

T
p

> 5 GeVcluster

T
p

 (GeV)
T

cluster
E

0 20 40 60 80 100

a
rb

. 
c
o

u
n
ts

210

3
10

410

5
10

6
10

710

8
10 ALICE performance

 = 5 TeV
NN

sPb-Pb 

      > 0.15 GeVh

T
p

> 5 GeVcluster

T
p

T

cluster
/Eh

T
p

0 20 40 60

a
rb

. 
c
o

u
n

ts

1

210

410

6
10

8
10

9
10

ALICE performance

 = 5 TeV
NN

sPb-Pb 

      > 0.15 GeVh

T
p

> 5 GeVcluster

T
p

)h

T
/p

T

cluster
log(E

5- 0 5 10

a
rb

. 
c
o

u
n

ts

1

210

410

6
10

8
10

ALICE performance

 = 5 TeV
NN

sPb-Pb 

      > 0.15 GeVh

T
p

> 5 GeVcluster

T
p

L. Adamczyk et al [STAR Coll.] 

Phys. Lett. B 760(2016) 689

A. Adare et al [PHENIX Coll.] 

Phys. Rev. Lett. 111 (2013) 3, 032301 

Previous Observations

Measurements of γ-hadron correlation functions
in heavy ion collisions have been performed at
RHIC (see right figs.). These measurements
showed that the parton fragmentation function
is modified with respect to pp collisions. The
data revealed a depletion of fragments at high zT
(pT

h/pT
γ), which is equivalent to low ξ (log(1/zT)),

and an enhancement at low zT. We do not know
precisely, the extent to which this effect
depends on pT

h, pT
γ and/or the angle off the

main jet axis in which the fragments are
counted. To answer this question, new analyses
which differentiate with respect to the above

quantities are on the way.

Selected Subsystems of ALICE

ALICE is a multipurpose spectrometer, designed for
heavy-ion experiments. For the present data analysis,
tracks were reconstructed in the time projection
chamber (TPC I) and inner tracking system (ITS II) and
were combined with clusters from the electromagnetic
calorimeter (EMCal III+IV).
While tracks are reconstructed in full azimuth and for
|η|<0.9, clusters in the EMCal are reconstructed for
(III) |η|<0.7 and 80°<φ<187° (IV) 0.22<|η|<0.7 and
260°<φ<327°.

cross section through ALICE

III

IV

I

II

The Road to Direct γ-h Correlations

To arrive at a final result for direct γ-hadron correlations, same event distri-
butions are divided by the correlation functions from mixed events to correct for
finite acceptance and efficiency. The remaining underlying event is then sub-
tracted, taking into account vn components. At the end, the decay γ-hadron
contribution to the inclusive-γ-hadron yield will be subtracted. To determine the
s
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Fig. 4: (Color online) Combined PCM and PHOS double ratio Rg in the 0–20%, 20–40%, and 40–80% centrality

classes compared with pQCD calculations for nucleon-nucleon collisions scaled by the number of binary collisions

for the corresponding Pb-Pb centrality class. The dark blue curve is a calculation from Refs. [48, 49] which uses

the GRV photon fragmentation function [50]. The JETPHOX calculations [51] were performed with two different

parton distribution functions, CT10 [52] and EPS09 [53], and the BFG II fragmentation function [54].

is found. An agreement between Ncoll-scaled pQCD calculation and data for isolated direct photon yields

was also found at higher pT (> 20 GeV/ c) by ATLAS [23] and CMS [24].

In mid-central and more clearly in central collisions an excess of direct photons at low pT 4 GeV/ c

with respect to the pQCD photon predictions is observed, which might be related to the production

of thermal photons. In models in which thermal photon production in the early phase dominates, the

inverse slope parameter reflects an effective temperature averaged over the different temperatures during

the space-time evolution of the medium. In order to extract the slope parameter, a pT region is selected

where the contribution of prompt direct photons is small. The pQCD contribution from the calculation

by Paquet et al. [56], shown as a dashed line in Fig. 5, is subtracted and the remaining excess yield

is fit with an exponential function µ exp(− pT/ Teff). The extracted inverse slope parameter is Teff =

(297± 12stat ± 41syst) MeV in the range 0.9 < pT < 2.1 GeV/ c for the 0–20% class and Teff = (410±

84stat ± 140syst) MeV in the range 1.1 < pT < 2.1 GeV/ c for the 20–40% class. Alternatively, to estimate

the sensitivity to the pQCD photon contribution, the slope was extracted without the subtraction of pQCD

photons. This yields inverse slopes of T nosubtr
eff = (304 ± 11stat ± 40syst) MeV for the 0–20% class and

T nosubtr
eff = (407± 61stat ± 96syst) MeV for the 20–40% class. The dominant contribution to the systematic

uncertainty of the inverse slopes is due to the type B uncertainties.
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Fig. 2

Fig. 1

Analysis of Inclusive-γ-h Correlations

The analysis is performed on Pb-Pb collisions at a
center of mass energy of = 5.02 TeV. During the
data taking, an EMCal L1-γ trigger was used to
enhance the statistics for events that contain clusters
with ET>10 GeV (Fig. 1 a).
For this analysis, tracks of pT>0.15 GeV/c are combined
with selected EMCal clusters of ET>10 GeV. Their pair
yield is presented as per Δηcluster-hΔφcluster-h (Fig. 2).
The correlated yield in the near and away side is
visible and sits on top of a large background of
uncorrelated pairs from the underlying event. The
analysis is performed in different bins of ET

cluster,
pT

h/Et
cluster, and log(ET

cluster/pT
h) to deliver results that

can be compared to the previous RHIC measure-
ments. Distributions for two of the bins in ET

clusterare
presented in Fig. 2. The distributions in Fig. 1 show
that the potential reach of this analysis is promising in
yielding broad zT and ξ value ranges.

a) b) c)

Fig. 3
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