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Introduction

« Pulse shape analysis (PSA):
— Complementary method to segmentation for identifying background
— Important to reach background level down to 10-3count/(keVekgey)

» Pulse shape simulation (PSS):
— Estimate the efficiency of pulse shape analysis
— Complicated process: need to be validated!
— Validation of PSS: understand the detector meanwhile
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How to make life easier
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Surface scanning

Start point: 120°
Stop point: 280°

/ Step:
. 7 * 10° in segment 13, 15
 5%in segment 14
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Event selection (taking 140 ° scanning data as an example)
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A real pulse seen by the core of the detector

charge [A.U.]
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Pulse shape simulation

 One hit at each scanning point
 from 120° to 280°
* right on the outer surface
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A simulated core pulse
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Fit simulated pulse to a real one
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Time scale distribution
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Mean time scale distribution along azimuth angle
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Possible explanation of the time scale distribution

« Input parameters for physics models
— Shouldn’t change from detector to detector
— Checked by AGATA collaboration
« impurity density distribution, geometry
— Change from detector to detector
— Geometry is simple in our case
— Inhomogeneous impurity distribution inside detector
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How to compare the fine structures

rge

2000

1

1

09.03.2009

500

500

- oy
- Noise destroy
- all fine structures MGTWaveTormAist 00
I Entries 150
N Mean 1461
- RMS 334.9
B *2 | ndf 148.5 / 147
— Amplitude  1.245+ 0.005
B Time scale 0.8111+ 0.0120
L Time offset  .95.28+ 12.40
Aoy g
Ft i T {H
III|III|III|III|III|III|III|III|III|III
0 200 400 600 800 1000 1200 1400 1600 1800

t [ns]

Jing Liu @ DPG2009, Munich




Average out the noise
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Fit simulated pulses to averaged pulses
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Distribution of hits from 121 keV photons

Hits have a distribution!

Average the simulated pulses as well!
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Summary
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Pulse shape analysis helps to reject background events

Pulse shape simulation helps to estimate the efficiency

Pulse shape simulation must be validated

Different methods were used to compare simulated pulse to real ones
Rise time as well as fine structures of the pulses were compared
Simulation can be very good if corrected

We have to understand our detector to improve the simulation
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Time scale distribution along azimuth angle

i Red: core, Blue: segment.
1.05— Bad %2 points,
i Near segment boundaries
o I
"o s
2 L. ‘
w g
E0.95—
o i
0.85
_I | | I | ] 1 1 | I | | I | | ] 1 1 | I | | | I | I | | |

120 140 160 180 200 220 240 260 280
Azimuth angle ¢ [degree]

09.03.2009 Jing Liu @ DPG2009, Munich



1.05

0.95

Time scale

0.9

0.85

6000
5000
4000
PQSOOO

2000

1000

Red: core, Blue: segment.

- after

L | L L L ‘ L L L | L L L ‘ L L L ‘ L L L ‘ L L L ‘ L L L ‘ L L L ‘ L
120 140 160 180 200 220 240 260 280

Azimuth angle ¢ [degree]

f Red: core, Blue: segment.

- after

:I | 1 1 1 | 1 | | | 1 1 1 | 1 1 1 | 1 | 1 | 1 1 1 | 1 1 | ‘ | 1 1 | 1
120 140 160 180 200 220 240 260 280

Azimuth angle ¢ [degree]

1.05

0.95

Time scale

0.9

0.85

16000
14000
12000
|10000
8000
6000
4000

2000

Red: core, Blue: segment.

L. \

C | \ before

~ e I"\

__ ‘I\" ij- .\./.\.,..\

|- "..\ _f'\\‘__ﬁ

. \ / \

(- - /

N , A

: / \\./.' “.-—._w’\ IIII I.':' el \‘-———I

B = i

- /r " V

_I | 1 1 1 | 1 1 1 | | I | | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 11 1 | |
120 140 160 180 200 220 240 260 280

Azimuth angle ¢ [degree]

- Red: core, Blue: segment.

- before

:I | | | | ‘ L1 | | | | | ‘ | | | ‘ L1 | ‘ | | | | | L1 ‘ | | | | |
120 140 160 180 200 220 240 260 280

Azimuth angle ¢ [degree]



