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® PANDA EMC-Barrel
® Energy Calibration

® Energy Leakage Correction

® Calibration with Leakage Correction

® Summary
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PANDA EMC-Barrel

Energy measurement
PWO-II crystal:

® Width ~2-3cm (Ry; ~ 2 cm)
Shower shape measurement ® Length ~20cm (X, ~1cm)

Position measurement

Separation of y/e and hadrons

Barrel Calorimeter

11200 crystals Forward Endcap
4000 crystals

Backward Endcap <
530 crystals ¥ TS
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Energy Calibration (% - yy)

Detection unit uniformity

[

® Pre-shower and Leakage
® Light yield non-uniformity
o
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The calibration will improve the energy 7 8 <
resolution and correct the reconstructed

energy to the true energy which can be

used in physics analysis.
Cluster 1 Cluster 2
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Energy Calibration (7° — yy)

® Monte Carlo simulated sample of 0 > VY

https://indico.gsi.de/event/1226/contributions/2378/attachments/1960/2472/Steinke EmcCalibration.pdf
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Energy Calibration (? - yy)

® The calibration algorithm can be applied
to those crystals in the inner region of
the calorimeter, and perfectly satisfy the

requirement of PANDA experiment

® However, the calibration algorithm will
suffer the energy leakage problem when

applied to crystals in the edge region

® The energy leakage problem must be

solved before doing calibration

Events
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Smeared raw data: m = 0.13457,6 = 0.009
Calibrated data: m = 0.13459,6 = 0.005
Raw data: m = 0.13551,6 = 0.005
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Energy Leakage Correction

71 crystals - 11 types of crystals - 6 modules
A
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Energy Leakage Correction

Monte Carlo simulated sample of single y

® Influences of energy leakage :
® Shower lost - energy shift

@ Statistics lost > bad resolution
o

500

® Solutions:
® MPV shift 0

® Estimate the leakages based on 0
some features of the shower
lateral development, such as
the shape of the shower...

Events
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Energy Leakage Correction

® When a coming particle hit the edge of the EMC, the energy deposited
in the outer side will not be detected.

Seed The energy deposited in the outer side (Ey,.,) is missed

for edge condition, but the ratio E,;../Es..q Can be

See

obtained according to E, ..,/Es.q
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Energy Leakage Correction
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E(MPV)

Energy Leakage Correction

No leakage Leakage B corrected

Crystal ID: 1
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Energy Leakage Correction
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Energy Leakage Correction
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Calibration with Leakage Correction

——+— (out) raw (MPV = 0.977, ¢ = 0.013)
—— (out) raw x C (MPV = 1.002, = 0.011)

— 4+ (in)rawxC (MPV=1.002,6=0011) .
——4— (in)raw x £ C, (MPV = 1.002, 6 = 0.011)
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Calibration with Leakage Correction
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Energy Calibration (pp — n’n’n°)

® The calibration algorithm has been tested with single y/m° particle from
particle gun.

® Calibration with real physics events is the final goal.

® Process like pp — n®n®n? is an ideal control sample.

Peaking Bkg CMS data (2010)
-3 Step — like n® from QCD events
aooof- o . 10 CMS preliminary Datay's = 7 Tev
7, 25003— %0:; ECAL Ba|:re| E
.E 3 g 03%— o= 100% #
o PANDA:
1500~ £ oo
= b Bkg shape ? 3
Real data ? o ]
I X E T N InCluSive MC ? Uib.l‘aé" 01 o oz o0 ola
m . O vy invariant mass (GeVic?)
1% Inclusive it~ ?
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Energy Calibration (pp - &

OTCOTCO)

® y: the cluster match with the y from i° Match range
decay &
——
e
® c: the cluster match with the e from y_o . ﬁ/
e M’\A
. . ’J\M/
® Match with further secondary particles are ~ o
e [ ——
not considered here "‘L\,,,k e‘\'\«/'%ey
P
® The peaking BKG and the higher tail in low e\ o
mass side comes from the “leakage” events
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Energy Calibration (pp - n’n°n")

meyy) (GeV/e?)
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Energy Calibration (pp - n°n’n?)
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in the electromagnetic calorimeter. The channels

pp — 7Y and pp — 77"y have a cross section

of about 30 ub, thus producing 4200 events per sec-
ond at a luminosity of 10%? cm~2s~! (n — ~v only).

Current statistics: 5 x 10°

If require x 10° more, ~ 30 hrs is needed to collect the calibration sample

Hang Qi (USTC) Calibration of the PANDA EMC 20



Energy Calibration (pp — n°n°n?)

m = 0.13222, ¢ = 0.010 (raw)
— m = 0.13409, o = 0.007 (cor)

E = 0.98113, ¢ = 0.085 (raw)
E = 0.99611, 6 = 0.043 (cor)
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Energy Calibration (pp - n’n°n")

Before calibration

After calibration
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Energy Calibration (pp - n’n°n")

. Before calibration After calibration
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Summary

® A dedicated calibration algorithm is developed for the PANDA EMC
® The correction of energy leakage is included in the calibration
® The calibration method is tested with y/m® from single particle

events and ¥ from physics events. Better accuracy and precision
can be achieved (merge?).
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Thank you for your attention!
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