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Physics motivation: Photon multiplicity measurement in forward rapidity
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% Photon measurement is complementary to N R e
the charged particle measurement.
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Physics motivation: Photon multiplicity measurement in forward rapidity

observed.

% Measurements in pp collisions act as reference for A+A collisions

% Collectivity (Elliptic flow): High density matter is expected to be formed in
high multiplicity pp events and collective effects like ‘elliptic flow’ can be
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Photon Multiplicity Detector (PMD) in ALICE
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Testing modules with ™ and e~ beams

Test beam results:

» Pedestal
» Pulse height spectra
» keV-ADC calibration

Pion beam energy: 3 GeV
Electron beam energies: 1-4 GeV
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Data analysis — flowchart

Data analysis—flowchart
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Pedestal inf#mation from OCDE

Pedestal subtraction

Hot cells infc¢m3tion from OCDE

Hot/Noisy cell removal

Eain factor5$‘om OoCDE

Gain correction

DATA

v

Reconstruction
(AIESDs. root)

TnggerrVWertex ‘rrfo rrmation

Event selection

y

Photon—hadron
discrimination

v

Gamma—like clusters

v

Unfolding using
matrix inversion

SIMULATION

Event generation

y

GEANT simulaton

kKeVv—ADC calibration relation f*m test beam

Digitization

y

Noise remowval

7

Reconstruction

v

Photorn—hadron
discrimination

y

Gamma—like clusters

v

Unfolding using
matrix inversion

Gamma

F==TT1




o

Event selection
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Quality Assurance plots

PMD coverage (Preshower plane) @ 7 TeV PMD Vs VOA correlation
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Unfolding method: Performance
Calculating the Detector Response Matrix (A) and unfolding the measured distribution g
-1
g=Af W [=ATg
Determination of the true distribution ‘f ' from the measured distribution ‘g’ is called
Unfolding. Using minimization of a y?>-function given as: E E ,,f

where ‘e’ is the error in measurement, and adding a regularlzatlon term P, X2 = )%2 + BP
Where B is weight factor, the oscillations in the solutions are removed.

Measured multiplicity (Phojet:122K events)
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Results
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Results and discussion

% Thresholds applied for photon-hadron discrimination:
* Cluster ADC > 432 and cluster ncell > 2
* Cluster ADC > 648 and cluster ncell > 2
% Detector response is reconstructed using Phojet event generator

Photon multiplicity within 2.3 < n < 3.9
(data from preshower plane of PMD)
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Photon multiplicity distribution
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Multiplicity distribution compared to three models: Pythia, Phojet, and Herwig.

All the models under predict the photon multiplicity at high multiplicity at
forward rapidities in pp collisions at LHC energy.




Multiplicity distribution and NBD
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Energy dependence of photon multiplicity at forward rapidity
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Summary

& First measurement of photon multiplicity distribution at forward
rapidities in pp collisions for Vs = 7 TeV presented.

€ Multiplicity distributions are compared to various models for particle
production: Pythia, Phojet, and Herwig. All models under predict the
multiplicity distribution at higher multiplicity.

& Multiplicity distribution is reasonably well described by a double NBD.

@ Average photon multiplicity is observed to increase, with increase in v's
as In(vs) at forward rapidity (2.3 < N < 3.9).
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Photon and hadron clusters has significantly different adc

and no of cells
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Vertex-Z distribution
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ITS only
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Occupancy-Data/Occupancy-MC

->Event Normalized

->Event selection : Cut in PMD (Nyy,.> 40 in n =2.3-2.5)
(both in data and simulation)
>n=2.3-3.9
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Primary photons from INEL and NSD (2.3 < n < 3.6)
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Energy dependence of photon multiplicity at forward rapidity
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Energy dependence of photon multiplicity at forward rapidity
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