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Performance of the ALICE/PHOS in the LHC Runl

Mikhail Ippolitov, NATIONAL RESEARCH CENTRE "KURCHATOV INSTITUTE%,

for the ALICE Collaboration
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PHOS calibration

Two independent methods of relative
energy calibration :

1)With ©° peak position, needs 3 steps:
a)pre-calibration stage 1 with APD gains
and light yield database. ~20% accuracy
can be achieved.

b)pre-calibration stage 2: uses real
physics event to equalize mean cluster
energies in all channels. Needs relatively
small statistics and provides ~10%
accuracy

c)lterative procedure with equalization
of the ®P? peak positions in all channels.
Needs much larger statistics compared
to b). 4-5 interaction is sufficient to
reach the final accuracy.

This procedure is sensitive to the actual
calorimeter alignment in the ALICE
reference system and have to be cross-
checked with independent method.

2)With electrons E/p peak position. E
(energy) is measured with PHOQOS, p
(track momentum) is measured with
ALICE central tracking system (ITS+TPC).
E/p ration has to be equal 1 but at low
p; could be less due-to material budget.
Both calibration methods provides
results consistent within 0.5%

22 x 22 x 180 mm PWO crystal,

HAMAMATSU $8148 (S-8664-55) APD,
low noise CSP
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Photodetector
Assembly of CSP and APD

ALICE is the heavy-ion experiment at the CERN Large Hadron Collider.
The experiment continuously took data during the first physics
campaign of the machine from fall 2009 until early 2013, using proton
and lead-ion beams. The ALICE apparatus has overall dimensions of 16 X
16 X 26 m3 and a total weight of ~10 000 t. It was designhed to cope
with the particle densities expected in central Pb—Pb collisions at the
LHC. The experiment has a high detector granularity, a low transverse
threshold pminT=0.15 GeV/c
identification capabilities up to 20 GeV/c. The seventeen ALICE detector
systems fall into three categories: central-barrel detectors, forward
detectors, and the MUON spectrometer.

and good particle

Detection channel

Assembly of photodetector and
crystal

assembly of 2x8
detection channels
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The PHOton Spectrometer (PHOS) is a high resolution electromagnetic spectrometer which detect
electromagnetic showers at central rapidity and provides photon identification as well as neutral meson
identification through the two-photons decay channel. PHOS in Runl consists of three individual units,
named modules. PHOS is located inside the ALICE magnet at a distance of 4.6 m from the interaction point
and covers 60° (260° < ¢ <320° ) in azimuthal angle and |n|<0.12 in pseudorapidity.

PHOS module is divided into a warm and a cold volume. All detection units are placed inside the cold
volume at a stabilized temperature of -25° C with precision 0.033° C. This arrangement allows to increase the
light yield of the crystals by a factor ~3 compared to room temperature and to decrease considerably the
electronics noise. The readout and trigger electronics (FEEC,
room temperature.

RU etc.) is placed inside the warm volume at

PHOS module (224 SU)
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PHOS photon trigger

* ALICE Minimum Bias (MB) trigger :
VOA & VOC & FO

* Main goal of the PHOS trigger -
detection of high-energy photon
events without a loss of integrated

Ak SPD Fast Or (FO) Yoo luminosity
* PHOS trigger selects events with a
| ! cluster with the energy above some
- S threshold and it is easily
configurable. Trigger calculates sums
of energy, deposited in 2x2 crystals
arrays
Currently PHOS trigger threshold is
| PHOS Trigger Efficiency :Eﬂz X szz > 4Gev
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Trigger Threshold : 4 GeV

PP V;:s TeV
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lllll

Trigger efficiency : e=Nf/Nmb

Nf — the number of clusters which
fired trigger in MB

Nmb — the number of all clusters in
o MB-trigger
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Neutral pion trigger efficiency
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= PHOS trigger was operated in Pb-Pb and p-Pb collisions. Statistics,
collected with PHOS trigger allows to measure neutral pions with

The ALICE PHOS calorimeter has been designed, constructed, assembled and successfully operated during LHC Run1 by physicists and engineers from
13 Institutes from 8 Countries, and 2 International Organizations.



