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PANDA Experiment

* The Antiproton Annihilations at Darmstadt experiment
- Beam momentum: 1.5 — 15GeV/c (v/s = 2.14 — 5.47GeV)

e Peak luminosity: 2 - 1032 cm™%s™1

* Spectrometer:
* Target + Forward

* Tracking detector, PID, Calorimeter ...

* Physics topics:
e Strong interaction

hadron spectroscopy, charmed hadrons,

double-hypernuclei; nucleon structure ...

PANDA Hall ﬁ
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PANDA EMC

* Good identification and reconstruction of multi-photon and lepton
pair channels are of utmost importance for the success of PANDA

* PWO-II: good energy and spatial resolution, fast response,
radiation hardness, improved light yield for low energy threshold




PANDA EMC (PWO-II)

* Width ~ 2-3 cm (7;,,= 2 cm)
* Length ~ 20 cm (~ 22 X,)
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1 | 126,86 | 21,21 | 21,28 | 21,27 | 29,04 | 28,75 | 29,12 | 40 | 40
2 ] 12656 | 2118 | 21,28 | 21,38 | 28,78 | 28,75 | 29,07 | 40 40
3 125,79 [ 2117 | 21,28 | 21,51 | 28,36 | 28,75 | 28,81 40 40
4 | 120,85 | 21,17 | 21,28 | 21,60 | 27,90 | 27,22 | 2845 | 40 | 40
5 | 118,69 | 21,17 | 21,28 | 21,69 | 27,35 | 27,22 | 28,01 | 40 | 40
6 | 118,35 | 21,19 | 21,28 | 21,78 | 26,72 | 27,22 | 27,47 | 40 | 40
7 1129 21,22 2128 21,86 | 2623 | 2547 | 2699 | 40 | 40
8 111,75 | 21,23 | 21,28 | 21,91 | 2570 | 2547 | 26,51 20 20
9 | 11052 [ 21,23 | 21,28 | 21,95 | 2514 | 2547 | 26,00 | 20 | 20
10 | 107,01 | 21,25 | 21,28 | 22,00 | 24,70 | 2442 | 2556 | 20 | 20
1 | 106,26 | 21,26 | 21,28 | 22,02 | 24,36 | 2442 | 2623 | 16 15
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Energy Reconstruction

* Cluster: a series of neighbored crystals with energy above the
designed threshold;

* Seed crystal: the one with the largest deposited energy;
* E(7 X 7): energy deposited in 49 crystals around the seed crystal.
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Energy Distribution

* Asymmetric distribution:

/— In? (1 +

sinh(t\/ln 4) E—-E, \
t T o 2

fNov(E) = A-exp

\

o is resolution, E is mean value,
t parameterizes the asymmetric
tail due to the energy lost before
EMC and energy leakage.

tvin4
22 2
w|l — E(1x1) —
E(3 x 3)
é 30:— — E(5x5) —
L%’ - —E@7x7) |
E(rec) E
. %\\ IIIIII : .
0.85 0 0.95 1

9
Energy (GeV)



Energy Calibration

 Absolute energy correction
* ADC - Edep I Etruth
* Correct the variations of detector response
. Li . o .
ght y.leld n(.)n ur-11for1r.11ty |
* Detection unit uniformity ~5 N

* Energy leakage
e Electronics

* Calibration sample

* Physics event: 7°(n) — yy Cluster1  Cluster2



Energy Calibration (z° — yy)

. O.
e Invariant mass of ": Events Accumulation
° 2 __ — ven
Mpo = 2EV1E72(1 cos 9)/1)/2) el e =T Amys —
* Dedicated data sets for Calibration: seedcryd | (1" %"’MB © K7 i
. Y myy(A, C)
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. . . Event 2 w's
e Cluster - Hits information y 7mW(A B) .
e Cluster ID - Seed ID information Yo
* Mo = m(yjy;) = my; : .

(vi is the cluster with seed crystal i )
* m;; is assigned to crystal i and j



Energy Calibration (z° — yy)

* Fit:
« Fit the invariant mass distribution of 7° candidates
from the prepared date set for each crystal
* Mpyeqy IS the MPV from fit

e Correction:

2
 Calibration constant: Cy = (mf;ém /mpeak)

e Damping factor: C;, =D - (C, — 1) + 1
* Re-clustering: E,, = YC-EL;,




Energy Calibration (z° — yy)

 [teration:

Events
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Energy Calibration (z° — yy)

* The calibration algorithm can be
applied to those inner crystals to
avoid the energy leakage at the
edge of the EMC.

* Test with multi-threads mode:

Events

m(n®) corrected

3(103

200—

100

" | Graw = 0.067

Gopy = 0.038

_ | 6;,; = 0.040

- |m,,, = 0.13465

M, = 0.13490

" | m,,=0.13558

s

(9.(38 |

N
0.1 0.12

. -
0.14 0.16

m(yy) (GeV/c?)



Energy Leakage
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Energy Leakage

* Energy leakage at edge crystal

 Statistics lost - bad resolution
* Shower lost - MPV shift
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Energy Leakage

 Data set: single y
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Energy Leakage

* Correction methods (single y 5GeV):
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Energy Leakage

* Preliminary result (single y 5GeV):
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Energy Leakage (Hyperbola method)
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Energy Leakage (Hyperbola method)
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Energy Leakage (Hyperbola method)
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Energy Leakage (Hyperbola method)
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Summary and outlook

* The calibration algorithm has been built by Liu Dong and
successfully applied to the barrel part of PANDA-EMC;

* A hyperbola method is developed to correct the energy leakage
problem;

* The hyperbola method will be applied to higher energy;
* The hyperbola method will be applied to the calibration algorithm;

* The calibration algorithm will be applied to the full EMC in the
target zone.
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