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Data acquisition configurations	
•  We acquired 5 different energies for each 

run 
o  Trigger : 5 different tagger in OR 
o  The 5 tagger signals used in the trigger are acquired for offline 

separation of the energies 

•  Three different trigger configuration: 
o  Calibration: 289MeV – 350MeV – 422MeV – 480MeV – 550MeV 

•  One run at the center of each crystal 
o  Low Energy: 50MeV – 76MeV – 99MeV – 151MeV – 201MeV 

•  1 run at the center of two internal crystals (red dots) 
•  4 runs at each points which maximize the containment 

according to MC (pink dots)  
o  High Energy: 301MeV – 400MeV – 501MeV – 651MeV – 780MeV 

•  1 run at the center of two internal crystals (red dots) 
•  4 runs at each points which maximize the containment 

according to MC (pink dots) 
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Amplitude Extraction	

•  Pedestal : first 100 samples mean 
•  Signal : Mean between fixed windows (20samples) 
•  Amplitude : Signal - Pedestal 
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Amplitude Extraction (shaping)	

•  Signal : Gaussian fit on  
fixed windows 
(20samples) 

•  No pedestal subtraction 
o  With software shaping baseline 

always at zero 
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Calibration	
•  Fit the deposited energy distribution for each APD for 

each energy with Novosibirsk function 
o  Only the deposited energy on the crystal in which the beam is directed 

•  Using the Mean value to intercalibrate the 32Chs 
•  We have 5 different constants (one for each energy) 

for each channel 
o  Final constants as the mean value 
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 / ndf 2χ  82.08 / 71

Prob   0.1735

Costant   2.80± 92.39 

Mean      1.0±   259 

Sigma     0.50± 25.37 

Lambda    0.0258± 0.2065 
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Ch0 APD0 - Calibration

 / ndf 2χ  82.08 / 71

Prob   0.1735

Costant   2.80± 92.39 

Mean      1.0±   259 

Sigma     0.50± 25.37 

Lambda    0.0258± 0.2065 

 / ndf 2χ  66.55 / 71

Prob   0.6276

Costant   2.06± 57.91 

Mean      1.5± 328.5 

Sigma     0.63± 28.69 

Lambda    0.0332± 0.2691 

 / ndf 2χ  92.38 / 92

Prob   0.4694

Costant   1.86± 54.78 

Mean      1.7± 409.1 

Sigma     0.68± 32.51 

Lambda    0.0315± 0.2684 

 / ndf 2χ  71.19 / 75

Prob   0.6033

Costant   1.44± 34.28 

Mean      2.2± 471.4 

Sigma     1.08± 37.73 

Lambda    0.0430± 0.1692 

 / ndf 2χ  63.17 / 71

Prob   0.7346

Costant   0.9±  14.6 

Mean      3.7± 560.4 

Sigma     2.04± 41.08 

Lambda    0.0819± 0.3318 

Ch0 APD0 - Calibration
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Linearity	

•  Non linearity 
observed 

•  Difference 
between the two 
different run (high/
low energy) 

•  Source still unknow 
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 / ndf 2χ  2.389 / 3

Prob   0.4958
p0        6.306±13.1 − 
p1        0.07075± 2.097 

 / ndf 2χ  2.389 / 3
Prob   0.4958
p0        6.306±13.1 − 
p1        0.07075± 2.097 

 / ndf 2χ  0.1421 / 3
Prob   0.9863
p0        43.44±167.9 − 
p1        0.1005± 2.736 

 / ndf 2χ  0.1421 / 3
Prob   0.9863
p0        43.44±167.9 − 
p1        0.1005± 2.736 

 / ndf 2χ  2.532 / 8
Prob   0.9602
p0        4.138±0.002165 − 
p1        0.03436± 2.097 

 / ndf 2χ  2.532 / 8
Prob   0.9602
p0        4.138±0.002165 − 
p1        0.03436± 2.097 

Channel 6 - Calib. Ch6 Apd0

•  Correction applied to linearize the response 
o  Shift on high energy points à worsening the resolution (conservative 

approach)  
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 / ndf 2χ  2.202 / 3

Prob   0.5316
p0        6.089±14.83 − 
p1        0.06843± 2.044 

 / ndf 2χ  2.202 / 3
Prob   0.5316
p0        6.089±14.83 − 
p1        0.06843± 2.044 

 / ndf 2χ  0.1372 / 3
Prob   0.987
p0        42.27±166.2 − 
p1        0.09785± 2.669 

 / ndf 2χ  0.1372 / 3
Prob   0.987
p0        42.27±166.2 − 
p1        0.09785± 2.669 

 / ndf 2χ   2.34 / 8
Prob   0.9688
p0        4.003±0.00201 − 
p1        0.03338± 2.044 

 / ndf 2χ   2.34 / 8
Prob   0.9688
p0        4.003±0.00201 − 
p1        0.03338± 2.044 

Channel 6 - Calib. Ch6 Apd0

Linearity (SHP)	

•  Same strategy also 
for shaped data 
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Energy Distributions	

•  Sum all the channels with Signal greater than 0 together 
o  Intercalibration parameters applied  

•  Stable temperature during all the test period 
o  No T correction needed 
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 / ndf 2χ    382 / 174
Prob  17− 1.233e
Costant   4.0± 433.6 
Mean      0.2± 188.9 
Sigma     0.13± 22.83 
Lambda    0.0±     0 

Amplitude Sum (ADC counts)
0 100 200 300 400 500 6000

50

100

150

200

250

300

350

400

450

Ch6 - Position Cen - LowEnergy Trigger

 / ndf 2χ    382 / 174
Prob  17− 1.233e
Costant   4.0± 433.6 
Mean      0.2± 188.9 
Sigma     0.13± 22.83 
Lambda    0.0±     0 

 / ndf 2χ  122.4 / 62

Prob  06− 7.558e

Costant   3.3± 191.4 

Mean      1.03± 95.14 

Sigma     222.11± 16.62 

Lambda   01− 1.280e±11 − 2.209e

 / ndf 2χ  280.1 / 127

Prob  13− 1.515e

Costant   3.7± 337.9 

Mean      0.2± 142.7 

Sigma     0.1±  20.3 

Lambda   04− 9.400e±10 − 1.008e

 / ndf 2χ  304.1 / 196

Prob  06− 1.154e

Costant   2.7± 252.7 

Mean      0.4± 302.2 

Sigma     0.19± 27.84 

Lambda    0.0095± 0.0507 

 / ndf 2χ  278.7 / 244

Prob   0.06272

Costant   1.7± 126.8 

Mean      0.6± 419.9 

Sigma     0.28± 33.08 

Lambda    0.01188± 0.07275 

Ch6 - Position Cen - LowEnergy Trigger

 / ndf 2χ    520 / 115

Prob       0

Costant   10.4±  1476 

Mean      0.4± 660.1 

Sigma     0.19± 42.34 

Lambda    0.0063± 0.1104 
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Ch6 - Position Cen - HighEnergy Trigger

 / ndf 2χ    520 / 115

Prob       0

Costant   10.4±  1476 

Mean      0.4± 660.1 

Sigma     0.19± 42.34 

Lambda    0.0063± 0.1104 

 / ndf 2χ  368.9 / 125

Prob  26− 6.681e

Costant   7.3± 821.9 

Mean      0.6± 922.6 

Sigma     0.30± 50.45 

Lambda    0.0082± 0.1313 

 / ndf 2χ  527.6 / 177

Prob  36− 1.481e

Costant   6.3± 717.5 

Mean      0.7±  1195 

Sigma     0.34± 57.94 

Lambda    0.0082± 0.1607 

 / ndf 2χ  264.3 / 186

Prob   0.0001408

Costant   3.4± 263.4 

Mean      1.2±  1614 

Sigma     0.56± 68.09 

Lambda    0.0109± 0.1708 

 / ndf 2χ  249.7 / 184

Prob   0.0009013

Costant   2.8± 182.6 

Mean      1.6±  1978 

Sigma     0.8±  74.9 

Lambda    0.0148± 0.1986 

Ch6 - Position Cen - HighEnergy Trigger
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Shaped Signal Analysis	

•  Same analysis applied also to shaped (100ns) 
signals 
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 / ndf 2χ  199.3 / 112

Prob  07− 7.539e

Costant   4.5± 469.9 

Mean      0.3±   183 

Sigma     0.18± 20.81 

Lambda    0.01090± 0.03702 
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Ch6 - Position Cen - Shp 100ns - LowEnergy Trigger

 / ndf 2χ  199.3 / 112

Prob  07− 7.539e

Costant   4.5± 469.9 

Mean      0.3±   183 

Sigma     0.18± 20.81 

Lambda    0.01090± 0.03702 

 / ndf 2χ  87.67 / 54

Prob   0.00255

Costant   3.4± 208.4 

Mean      0.2±  90.7 

Sigma     0.19± 15.13 

Lambda   02− 1.4e±08 − 2.1e

 / ndf 2χ  121.2 / 82

Prob   0.003191

Costant   4.4± 376.3 

Mean      0.3± 137.3 

Sigma     0.2±  17.6 

Lambda    0.01399± 0.04634 

 / ndf 2χ  340.3 / 226

Prob  06− 1.314e

Costant   2.8± 267.1 

Mean      0.4± 292.2 

Sigma     0.18± 26.39 

Lambda    0.00950± 0.03995 

 / ndf 2χ  264.8 / 237

Prob   0.1037

Costant   1.8± 132.4 

Mean      0.6± 406.9 

Sigma     0.3±  31.8 

Lambda    0.01153± 0.05792 

Ch6 - Position Cen - Shp 100ns - LowEnergy Trigger

 / ndf 2χ  446.8 / 115

Prob  40− 1.257e

Costant   10.7±  1538 

Mean      0.4± 641.3 

Sigma     0.18± 40.73 

Lambda    0.0062± 0.1101 
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Ch6 - Position Cen - Shp 100ns - HighEnergy Trigger

 / ndf 2χ  446.8 / 115

Prob  40− 1.257e

Costant   10.7±  1538 

Mean      0.4± 641.3 

Sigma     0.18± 40.73 

Lambda    0.0062± 0.1101 

 / ndf 2χ  311.2 / 117

Prob  19− 1.495e

Costant   7.3± 854.2 

Mean      0.6± 898.1 

Sigma     0.27± 48.67 

Lambda    0.0079± 0.1431 

 / ndf 2χ  472.2 / 179

Prob  28− 2.745e

Costant   6.5±   740 

Mean      0.6±  1163 

Sigma     0.32± 56.34 

Lambda    0.0079± 0.1637 

 / ndf 2χ  230.9 / 171
Prob   0.001545
Costant   3.5± 272.1 
Mean      1.1±  1572 
Sigma     0.53± 66.06 
Lambda    0.010± 0.179 

 / ndf 2χ  236.2 / 173
Prob   0.0009996
Costant   2.8±   188 
Mean      1.4±  1928 
Sigma     0.69± 72.88 
Lambda    0.0±   0.2 

Ch6 - Position Cen - Shp 100ns - HighEnergy Trigger
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Cluster Size	
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•  E1/Etot ratio 
lower at lower 
energies 
o  Is it as 

expected? 
o  Higher 

contribution from 
low energy 
photons? 



Cluster Size (SHP)	
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•  Cluster Size 
slightly bigger 
wrt CSP 
o  ~0.3 crystals 

•  E1/Etot has 
same behavior 
as before 
shaping 



More on Cluster Size	

•  Total E has a dependency 
with the cluster size 
o  Decreases with increasing energy 

•  Also empty events have 
the same dependency  

•  Low energy (<40MeV) 
photons pileup?  
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Resolution	

•  Crystal Center 
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Fit function : �(E)/E =
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 / ndf 2χ  6.216 / 7

Prob   0.5148
a         0.1457± 3.279 
b         0.1431± 0.2428 
c         0.3146± 2.793 

 / ndf 2χ  6.216 / 7
Prob   0.5148
a         0.1457± 3.279 
b         0.1431± 0.2428 
c         0.3146± 2.793 

 / ndf 2χ  10.03 / 7
Prob   0.1869
a         0.1419± 2.986 
b         0.1355± 0.2206 
c         0.2549± 3.188 

 / ndf 2χ  10.03 / 7
Prob   0.1869
a         0.1419± 2.986 
b         0.1355± 0.2206 
c         0.2549± 3.188 

 / ndf 2χ  4.281 / 7
Prob   0.7468
a         0.05614± 3.139 
b         70.05± 0.0001833 
c         0.1723± 3.065 

 / ndf 2χ  4.281 / 7
Prob   0.7468
a         0.05614± 3.139 
b         70.05± 0.0001833 
c         0.1723± 3.065 

 / ndf 2χ  12.44 / 7
Prob   0.08711
a         0.05385± 2.809 
b         78.05±05 − 6.83e
c         0.1423± 3.482 

 / ndf 2χ  12.44 / 7
Prob   0.08711
a         0.05385± 2.809 
b         78.05±05 − 6.83e
c         0.1423± 3.482 

Run on Ch6 (Cen) - CSP

Run on Ch9 (Cen) - CSP

Run on Ch6 (Cen) - SHP

Run on Ch9 (Cen) - SHP

Resolution - Calib. Ch6 Apd0

•  Small difference 
between the two 
crystals 

•  Small gain with 
shaping  
o  Only at lower 

energies 


