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Aim of the test
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There are 3 main goals for the Scintillating Units (SU) test: 

• measure the gain of each SU, to characterise it 

• have a calibration function for each SU, in such a way to have the right 
HV to set and equalise the SU gains 

• study the threshold

At the moment we have not tested any final SU with this system, only 
minor tests.
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 / ndf 2χ  130.4 / 1

Constant  0.02831±5.096 − 

Slope    05− 2.132e± 0.005915 

 / ndf 2χ  130.4 / 1

Constant  0.02831±5.096 − 

Slope    05− 2.132e± 0.005915 

 / ndf 2χ  41.85 / 1

Constant  0.05662±3.964 − 

Slope    05− 4.325e± 0.00577 

 / ndf 2χ  41.85 / 1

Constant  0.05662±3.964 − 

Slope    05− 4.325e± 0.00577 

 / ndf 2χ  1.442 / 1

Constant  0.09326±3.75 − 

Slope    05− 7.427e± 0.005854 

 / ndf 2χ  1.442 / 1

Constant  0.09326±3.75 − 

Slope    05− 7.427e± 0.005854 

peak positions ch. 11

511keV

1273keV

1784keV

HV [V]
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]

10
20
30
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80  / ndf 2χ  103.4 / 1

Constant  0.03145±5.243 − 

Slope    05− 2.367e± 0.005968 

 / ndf 2χ  103.4 / 1

Constant  0.03145±5.243 − 

Slope    05− 2.367e± 0.005968 

 / ndf 2χ  65.91 / 1

Constant  0.06403±4.093 − 

Slope    05− 4.823e± 0.00581 

 / ndf 2χ  65.91 / 1

Constant  0.06403±4.093 − 

Slope    05− 4.823e± 0.00581 

 / ndf 2χ  2.894 / 1

Constant  0.0729±3.729 − 

Slope    05− 5.357e± 0.005775 

 / ndf 2χ  2.894 / 1

Constant  0.0729±3.729 − 

Slope    05− 5.357e± 0.005775 

peak positions ch. 10
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HV [V]
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 / ndf 2χ  220.8 / 1

Constant  0.01668±4.386 − 

Slope    05− 1.287e± 0.005976 

 / ndf 2χ  220.8 / 1

Constant  0.01668±4.386 − 

Slope    05− 1.287e± 0.005976 

 / ndf 2χ  52.02 / 1

Constant  0.0325±3.363 − 

Slope    05− 2.512e± 0.00591 

 / ndf 2χ  52.02 / 1

Constant  0.0325±3.363 − 

Slope    05− 2.512e± 0.00591 

 / ndf 2χ  31.29 / 1

Constant  0.04751±3.197 − 

Slope    05− 3.747e± 0.006032 

 / ndf 2χ  31.29 / 1

Constant  0.04751±3.197 − 

Slope    05− 3.747e± 0.006032 

peak positions ch. 9

511keV

1273keV

1784keV

HV [V]
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e 
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]
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 / ndf 2χ  248.2 / 1

Constant  0.02319±4.868 − 

Slope    05− 1.756e± 0.005895 

 / ndf 2χ  248.2 / 1

Constant  0.02319±4.868 − 

Slope    05− 1.756e± 0.005895 

 / ndf 2χ  80.78 / 1

Constant  0.0496±3.789 − 

Slope    05− 3.76e± 0.005785 

 / ndf 2χ  80.78 / 1

Constant  0.0496±3.789 − 

Slope    05− 3.76e± 0.005785 

 / ndf 2χ  17.11 / 1

Constant  0.04832±3.291 − 

Slope    05− 3.742e± 0.00566 

 / ndf 2χ  17.11 / 1

Constant  0.04832±3.291 − 

Slope    05− 3.742e± 0.00566 

peak positions ch. 8
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 / ndf 2χ  136.9 / 1

Constant  0.0249±4.968 − 

Slope    05− 1.875e± 0.005892 

 / ndf 2χ  136.9 / 1

Constant  0.0249±4.968 − 

Slope    05− 1.875e± 0.005892 

 / ndf 2χ   36.2 / 1

Constant  0.06003±3.853 − 

Slope    05− 4.545e± 0.005763 

 / ndf 2χ   36.2 / 1

Constant  0.06003±3.853 − 

Slope    05− 4.545e± 0.005763 

 / ndf 2χ  1.317 / 1

Constant  0.06507±3.334 − 

Slope    05− 4.934e± 0.005614 

 / ndf 2χ  1.317 / 1

Constant  0.06507±3.334 − 

Slope    05− 4.934e± 0.005614 

peak positions ch. 7
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]
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140  / ndf 2χ  241.4 / 1

Constant  0.02113±4.556 − 

Slope    05− 1.603e± 0.005896 

 / ndf 2χ  241.4 / 1

Constant  0.02113±4.556 − 

Slope    05− 1.603e± 0.005896 

 / ndf 2χ  46.79 / 1

Constant  0.04604±3.447 − 

Slope    05− 3.523e± 0.005772 

 / ndf 2χ  46.79 / 1

Constant  0.04604±3.447 − 

Slope    05− 3.523e± 0.005772 

 / ndf 2χ  22.31 / 1

Constant  0.04724±3.253 − 

Slope    05− 3.725e± 0.005865 

 / ndf 2χ  22.31 / 1

Constant  0.04724±3.253 − 

Slope    05− 3.725e± 0.005865 

peak positions ch. 6
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]
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140  / ndf 2χ  195.4 / 1
Constant  0.02098±4.561 − 
Slope    05− 1.6e± 0.005911 

 / ndf 2χ  195.4 / 1
Constant  0.02098±4.561 − 
Slope    05− 1.6e± 0.005911 

 / ndf 2χ  8.767 / 1

Constant  0.04954±3.616 − 

Slope    05− 3.829e± 0.005908 

 / ndf 2χ  8.767 / 1

Constant  0.04954±3.616 − 

Slope    05− 3.829e± 0.005908 

 / ndf 2χ  25.99 / 1

Constant  0.05917±3.415 − 

Slope    05− 4.779e± 0.005992 

 / ndf 2χ  25.99 / 1

Constant  0.05917±3.415 − 

Slope    05− 4.779e± 0.005992 

peak positions ch. 5
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]
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100  / ndf 2χ  420.7 / 1

Constant  0.02265±4.755 − 

Slope    05− 1.721e± 0.005767 

 / ndf 2χ  420.7 / 1

Constant  0.02265±4.755 − 

Slope    05− 1.721e± 0.005767 

 / ndf 2χ    116 / 1

Constant  0.05508±3.778 − 

Slope    05− 4.255e± 0.005739 

 / ndf 2χ    116 / 1

Constant  0.05508±3.778 − 

Slope    05− 4.255e± 0.005739 

 / ndf 2χ  4.796 / 1

Constant  0.05516±3.196 − 

Slope    05− 4.318e± 0.00554 

 / ndf 2χ  4.796 / 1

Constant  0.05516±3.196 − 

Slope    05− 4.318e± 0.00554 

peak positions ch. 4

511keV

1273keV

1784keV

HV [V]
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 / ndf 2χ  209.6 / 1

Constant  0.02406±4.917 − 

Slope    05− 1.811e± 0.006056 

 / ndf 2χ  209.6 / 1

Constant  0.02406±4.917 − 

Slope    05− 1.811e± 0.006056 

 / ndf 2χ  43.82 / 1

Constant  0.05025±3.848 − 

Slope    05− 3.799e± 0.005956 

 / ndf 2χ  43.82 / 1

Constant  0.05025±3.848 − 

Slope    05− 3.799e± 0.005956 

 / ndf 2χ  12.68 / 1

Constant  0.04797±3.502 − 

Slope    05− 3.647e± 0.005944 

 / ndf 2χ  12.68 / 1

Constant  0.04797±3.502 − 

Slope    05− 3.647e± 0.005944 

peak positions ch. 3
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HV [V]
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e 
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]
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120  / ndf 2χ  190.1 / 1

Constant  0.0245±4.656 − 

Slope    05− 1.843e± 0.005864 

 / ndf 2χ  190.1 / 1

Constant  0.0245±4.656 − 

Slope    05− 1.843e± 0.005864 

 / ndf 2χ  24.94 / 1

Constant  0.05835±3.704 − 

Slope    05− 4.444e± 0.005856 

 / ndf 2χ  24.94 / 1

Constant  0.05835±3.704 − 

Slope    05− 4.444e± 0.005856 

 / ndf 2χ   8.81 / 1

Constant  0.04649±3.299 − 

Slope    05− 3.495e± 0.005788 

 / ndf 2χ   8.81 / 1

Constant  0.04649±3.299 − 

Slope    05− 3.495e± 0.005788 

peak positions ch. 2
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HV [V]
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]
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140  / ndf 2χ  262.9 / 1

Constant  0.02179±4.686 − 

Slope    05− 1.646e± 0.005945 

 / ndf 2χ  262.9 / 1

Constant  0.02179±4.686 − 

Slope    05− 1.646e± 0.005945 

 / ndf 2χ  28.58 / 1

Constant  0.04032±3.602 − 

Slope    05− 3.117e± 0.005829 

 / ndf 2χ  28.58 / 1

Constant  0.04032±3.602 − 

Slope    05− 3.117e± 0.005829 

 / ndf 2χ  7.162 / 1

Constant  0.0546±3.4 −  

Slope    05− 4.154e± 0.005925 

 / ndf 2χ  7.162 / 1

Constant  0.0546±3.4 −  

Slope    05− 4.154e± 0.005925 

peak positions ch. 1
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 / ndf 2χ    171 / 1

Constant  0.02338±4.551 − 

Slope    05− 1.769e± 0.005911 

 / ndf 2χ    171 / 1

Constant  0.02338±4.551 − 

Slope    05− 1.769e± 0.005911 

 / ndf 2χ  24.49 / 1

Constant  0.0421±3.531 − 

Slope    05− 3.241e± 0.005842 

 / ndf 2χ  24.49 / 1

Constant  0.0421±3.531 − 

Slope    05− 3.241e± 0.005842 

 / ndf 2χ  71.27 / 1

Constant  0.04924±3.244 − 

Slope    05− 3.832e± 0.005883 

 / ndf 2χ  71.27 / 1

Constant  0.04924±3.244 − 

Slope    05− 3.832e± 0.005883 

peak positions ch. 0

511keV

1273keV

1784keV

Example of ca l ibrat ion curve 
(produced for a previous SU version)
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 / ndf 2χ  245.2 / 91
 

exp
Ampl  11.6± 302.4 

 
exp

Slope  0.0030±0.1205 − 
 

ped
Ampl  31.2±  3039 

 
ped

Mean  0.009± 1.305 
 

ped
σ  0.0096± 0.9977 

 
511

Ampl  11.7±   672 
 

511
Mean  0.03± 11.57 

 
511

σ  0.024± 1.615 
 

1273
Ampl  2.50± 31.95 

 
1273

Mean  0.19± 27.95  
1273

σ  0.164± 2.178 
 

1784
Ampl  1.46± 12.97 

 
1784

Mean  0.32± 37.01 
 

1784
σ  0.303± 2.595 

Charge [pC]
20− 0 20 40 60 80 100
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 / ndf 2χ  245.2 / 91
 

exp
Ampl  11.6± 302.4 

 
exp

Slope  0.0030±0.1205 − 
 

ped
Ampl  31.2±  3039 

 
ped

Mean  0.009± 1.305 
 

ped
σ  0.0096± 0.9977 

 
511

Ampl  11.7±   672 
 

511
Mean  0.03± 11.57 

 
511

σ  0.024± 1.615 
 

1273
Ampl  2.50± 31.95 

 
1273

Mean  0.19± 27.95  
1273

σ  0.164± 2.178 
 

1784
Ampl  1.46± 12.97 

 
1784

Mean  0.32± 37.01 
 

1784
σ  0.303± 2.595 

Na-22 source ch. 11, HV = 1250  / ndf 2χ  386.9 / 86
 

exp
Ampl  10.4± 250.7 

 
exp

Slope  0.0029±0.1126 − 
 

ped
Ampl  30.2±  2904 

 
ped

Mean  0.009± 1.532 
 

ped
σ  0.0097± 0.9981 

 
511

Ampl  11.9± 715.7 
 

511
Mean  0.03± 10.99 

 
511

σ  0.027± 1.762 
 

1273
Ampl  2.7±  32.7 

 
1273

Mean  0.2±  26.5  
1273

σ  0.202± 2.237 
 

1784
Ampl  1.53± 12.55 

 
1784

Mean  0.44± 34.91 
 

1784
σ  0.296± 2.233 

Charge [pC]
20− 0 20 40 60 80 100

1

10

210

310

 / ndf 2χ  386.9 / 86
 

exp
Ampl  10.4± 250.7 

 
exp

Slope  0.0029±0.1126 − 
 

ped
Ampl  30.2±  2904 

 
ped

Mean  0.009± 1.532 
 

ped
σ  0.0097± 0.9981 

 
511

Ampl  11.9± 715.7 
 

511
Mean  0.03± 10.99 

 
511

σ  0.027± 1.762 
 

1273
Ampl  2.7±  32.7 

 
1273

Mean  0.2±  26.5  
1273

σ  0.202± 2.237 
 

1784
Ampl  1.53± 12.55 

 
1784

Mean  0.44± 34.91 
 

1784
σ  0.296± 2.233 

Na-22 source ch. 10, HV = 1250  / ndf 2χ  207.6 / 200
 

exp
Ampl  4.8± 165.2 

 
exp

Slope  0.00139±0.05855 − 
 

ped
Ampl  28.4±  2769 

 
ped

Mean  0.009± 2.419 
 

ped
σ  0.008± 1.003 

 
511

Ampl  8.0± 503.2 
 

511
Mean  0.03± 24.84 

 
511

σ  0.030± 2.457 
 

1273
Ampl  1.43± 21.15 

 
1273

Mean  0.27± 59.99  
1273

σ  0.260± 4.181 
 

1784
Ampl  0.777± 8.301 

 
1784

Mean  0.47± 81.45 
 

1784
σ  0.437± 5.177 

Charge [pC]
20− 0 20 40 60 80 100

1

10

210

310

 / ndf 2χ  207.6 / 200
 

exp
Ampl  4.8± 165.2 

 
exp

Slope  0.00139±0.05855 − 
 

ped
Ampl  28.4±  2769 

 
ped

Mean  0.009± 2.419 
 

ped
σ  0.008± 1.003 

 
511

Ampl  8.0± 503.2 
 

511
Mean  0.03± 24.84 

 
511

σ  0.030± 2.457 
 

1273
Ampl  1.43± 21.15 

 
1273

Mean  0.27± 59.99  
1273

σ  0.260± 4.181 
 

1784
Ampl  0.777± 8.301 

 
1784

Mean  0.47± 81.45 
 

1784
σ  0.437± 5.177 

Na-22 source ch. 9, HV = 1250

 / ndf 2χ  410.6 / 117
 

exp
Ampl  11.7± 331.6 

 
exp

Slope  0.00212±0.09499 − 
 

ped
Ampl  29.9±  2849 

 
ped

Mean  0.009± 4.089 
 

ped
σ  0.0089± 0.9773 

 
511

Ampl  11.0± 702.3 
 

511
Mean  0.03± 16.72 

 
511

σ  0.024± 1.851 
 

1273
Ampl  2.10± 28.95 

 
1273

Mean  0.21± 36.82  
1273

σ  0.202± 2.943 
 

1784
Ampl  1.5±  14.7 

 
1784

Mean  0.25± 48.88 
 

1784
σ  0.224± 2.429 

Charge [pC]
20− 0 20 40 60 80 100

1

10

210

310

 / ndf 2χ  410.6 / 117
 

exp
Ampl  11.7± 331.6 

 
exp

Slope  0.00212±0.09499 − 
 

ped
Ampl  29.9±  2849 

 
ped

Mean  0.009± 4.089 
 

ped
σ  0.0089± 0.9773 

 
511

Ampl  11.0± 702.3 
 

511
Mean  0.03± 16.72 

 
511

σ  0.024± 1.851 
 

1273
Ampl  2.10± 28.95 

 
1273

Mean  0.21± 36.82  
1273

σ  0.202± 2.943 
 

1784
Ampl  1.5±  14.7 

 
1784

Mean  0.25± 48.88 
 

1784
σ  0.224± 2.429 

Na-22 source ch. 8, HV = 1250  / ndf 2χ  324.9 / 106
 

exp
Ampl  28.3± 598.2 

 
exp

Slope  0.0024±0.1025 − 
 

ped
Ampl  25.8±  2431 

 
ped

Mean  0.011± 8.873 
 

ped
σ  0.011± 1.064 

 
511

Ampl  11.1± 733.6 
 

511
Mean  0.03± 20.18 

 
511

σ  0.024± 1.753 
 

1273
Ampl  2.43± 33.05 

 
1273

Mean  0.20± 38.19  
1273

σ  0.223± 2.763 
 

1784
Ampl  1.45± 13.56 

 
1784

Mean  0.3±  48.9 
 

1784
σ  0.296± 2.548 

Charge [pC]
20− 0 20 40 60 80 100

1

10

210

310

 / ndf 2χ  324.9 / 106
 

exp
Ampl  28.3± 598.2 

 
exp

Slope  0.0024±0.1025 − 
 

ped
Ampl  25.8±  2431 

 
ped

Mean  0.011± 8.873 
 

ped
σ  0.011± 1.064 

 
511

Ampl  11.1± 733.6 
 

511
Mean  0.03± 20.18 

 
511

σ  0.024± 1.753 
 

1273
Ampl  2.43± 33.05 

 
1273

Mean  0.20± 38.19  
1273

σ  0.223± 2.763 
 

1784
Ampl  1.45± 13.56 

 
1784

Mean  0.3±  48.9 
 

1784
σ  0.296± 2.548 

Na-22 source ch. 7, HV = 1250  / ndf 2χ  176.3 / 159
 

exp
Ampl  21.4± 432.9 

 
exp

Slope  0.00220±0.08074 − 
 

ped
Ampl  25.2±  2312 

 
ped

Mean  0.011± 9.607 
 

ped
σ  0.011± 1.158 

 
511

Ampl  8.4± 558.8 
 

511
Mean  0.03± 26.82 

 
511

σ  0.028± 2.234 
 

1273
Ampl  1.8±  23.7 

 
1273

Mean  0.25± 54.14  
1273

σ  0.272± 3.493 
 

1784
Ampl  1.15± 13.07 

 
1784

Mean  0.31± 69.73 
 

1784
σ  0.292± 3.699 

Charge [pC]
20− 0 20 40 60 80 100

1

10

210

310

 / ndf 2χ  176.3 / 159
 

exp
Ampl  21.4± 432.9 

 
exp

Slope  0.00220±0.08074 − 
 

ped
Ampl  25.2±  2312 

 
ped

Mean  0.011± 9.607 
 

ped
σ  0.011± 1.158 

 
511

Ampl  8.4± 558.8 
 

511
Mean  0.03± 26.82 

 
511

σ  0.028± 2.234 
 

1273
Ampl  1.8±  23.7 

 
1273

Mean  0.25± 54.14  
1273

σ  0.272± 3.493 
 

1784
Ampl  1.15± 13.07 

 
1784

Mean  0.31± 69.73 
 

1784
σ  0.292± 3.699 

Na-22 source ch. 6, HV = 1250

 / ndf 2χ  215.1 / 161
 

exp
Ampl  14.1±   331 

 
exp

Slope  0.0023±0.0799 − 
 

ped
Ampl  25.0±  2207 

 
ped

Mean  0.012± 6.289 
 

ped
σ  0.011± 1.158 

 
511

Ampl  8.6± 542.6 
 

511
Mean  0.0±  23.7 

 
511

σ  0.029± 2.347 
 

1273
Ampl  1.43± 20.95 

 
1273

Mean  0.37± 50.56  
1273

σ  0.410± 4.833 
 

1784
Ampl  1.0±  10.7 

 
1784

Mean  0.49± 67.23 
 

1784
σ  0.410± 4.261 

Charge [pC]
20− 0 20 40 60 80 100

1

10

210

310

 / ndf 2χ  215.1 / 161
 

exp
Ampl  14.1±   331 

 
exp

Slope  0.0023±0.0799 − 
 

ped
Ampl  25.0±  2207 

 
ped

Mean  0.012± 6.289 
 

ped
σ  0.011± 1.158 

 
511

Ampl  8.6± 542.6 
 

511
Mean  0.0±  23.7 

 
511

σ  0.029± 2.347 
 

1273
Ampl  1.43± 20.95 

 
1273

Mean  0.37± 50.56  
1273

σ  0.410± 4.833 
 

1784
Ampl  1.0±  10.7 

 
1784

Mean  0.49± 67.23 
 

1784
σ  0.410± 4.261 

Na-22 source ch. 5, HV = 1250  / ndf 2χ  197.2 / 113
 

exp
Ampl  37.2± 725.6 

 
exp

Slope  0.0027±0.1107 − 
 

ped
Ampl  27.1±  2498 

 
ped

Mean  0.011± 8.835 
 

ped
σ  0.011± 1.073 

 
511

Ampl  11.0± 683.6 
 

511
Mean  0.03± 21.07 

 
511

σ  0.024± 1.783 
 

1273
Ampl  2.22± 31.32 

 
1273

Mean  0.20± 40.27  
1273

σ  0.194± 2.683 
 

1784
Ampl  1.2±  13.2 

 
1784

Mean  0.38± 51.16 
 

1784
σ  0.303± 3.302 

Charge [pC]
20− 0 20 40 60 80 100

1

10

210

310

 / ndf 2χ  197.2 / 113
 

exp
Ampl  37.2± 725.6 

 
exp

Slope  0.0027±0.1107 − 
 

ped
Ampl  27.1±  2498 

 
ped

Mean  0.011± 8.835 
 

ped
σ  0.011± 1.073 

 
511

Ampl  11.0± 683.6 
 

511
Mean  0.03± 21.07 

 
511

σ  0.024± 1.783 
 

1273
Ampl  2.22± 31.32 

 
1273

Mean  0.20± 40.27  
1273

σ  0.194± 2.683 
 

1784
Ampl  1.2±  13.2 

 
1784

Mean  0.38± 51.16 
 

1784
σ  0.303± 3.302 

Na-22 source ch. 4, HV = 1250  / ndf 2χ  342.4 / 136
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Na-22 source ch. 3, HV = 1250
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Na-22 source ch. 2, HV = 1250  / ndf 2χ  193.7 / 144
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Na-22 source ch. 1, HV = 1250  / ndf 2χ  225.1 / 157
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ped
Ampl  22.7±  2708 

 
ped

Mean  0.010± 8.264 
 

ped
σ  0.008± 1.121 

 
511

Ampl  7.8± 447.3 
 

511
Mean  0.04± 25.84 

 
511

σ  0.032± 2.299 
 

1273
Ampl  1.50± 21.91 

 
1273

Mean  0.26± 52.76  
1273

σ  0.339± 4.441 
 

1784
Ampl  1.008± 8.486 

 
1784

Mean  0.32± 71.06 
 

1784
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σ  0.339± 4.441 
 

1784
Ampl  1.008± 8.486 

 
1784
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Na-22 source ch. 0, HV = 1250

How we do it

3

We can calibrate using a 22Na source faced 
singularly to each SU for 5 differs PMT HVs. 
The SU spectra will present 3 peaks: 
• 511 keV (1 of 2 γs emitted back-to-back) 
• 1273 keV 
• 1784 keV (= 511 keV + 1273 keV) 

A 4 cm long BGO is used as trigger.

22Na source

SU

BGO 4 cm

Expected spectrum

Putting all the runs together for a SU we can obtain 
its calibration curve (see previous slide).
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The test box

4
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Some images
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Source movement

6

To automatise the test we use 2 step motors to move the source in front of each crystal
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How the code works

7

Many thanks to Emanuele Leonardi (daq), Francesco Safai Tehrani (overall control 
system and source movement) and Alessandro Ruggieri (GUI)!

Current situation: 
• test control system practically ready 
• all the functionalities have been implemented and tested (apart from pause and 

anticipated stop) 
• graphical interface is being ultimated 
• needed a dry run to test everything, the previous ones were sucessful

GUI examples
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What we have done so far

8

Using this test box we performed some tests: 

• acquisition rate scan 

• 22Na source positioned close and far from the trigger crystal second one is 
to reduce the solid angle and to improve the quality of the triggered events 

• double threshold, to select signals in between two amplitudes

22Na close 22Na far

SU

22Na
BGO 
4 cmSU

22Na
BGO 
4 cm
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htemp
Entries  63673
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The charge spectra

9

Trigger BGO (4 cm BGO + Burle @ 
900 V) 50 Hz

SU (23 cm BGO + HZC @ 1300 V) Hz
Charge [pC]  

Charge [pC]  
/17
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Close and far source comparison at different rates

10

22Na close to trigger BGO
Charge [pC]  

Charge [pC]  

22Na far from trigger BGO

Rising the frequency the spectra 
shape get worse

/17

trigger rate (modulated by 
a death time window): 
25 Hz 
50 Hz 
100 Hz 
150 Hz



Close and far source resolutions comparison

11

0,00
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1,00
1,50
2,00
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3,00
3,50
4,00
4,50

0 20 40 60 80 100 120 140 160

σ
[p

C]

Acquisition rate [Hz]

Pedestal resolution VS acquisition rate

source close source far

Rising the frequency the resolution get worse
• Min 40/45k events & 70/75 Hz max rate → 10 min run × 25 SU × 5 HV = 21 h for a test 
• 22Na must be close to the trigger BGO /17



Charge VS charge

12

What about trying to select 
only events from this region?

50 Hz, close source

Charge SU [pC]  

C
ha

rg
e 

tri
gg

er
 [p

C
]  
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SU charge spectra

13

No cuts (63700 evts) 
Cut: QBGO-4cm in (120,220) pC (13500 evts)

Charge SU [pC]  /17



Trigger BGO charge VS amplitude
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 m

V 
th

re
sh

ol
d:

 a
ve

ra
ge

 b
et

w
ee

n 
pu

lse
 a

m
pl

itu
de

, 
ac

q.
 ra

te
 a

nd
 p

er
ce

nt
ag

e 
of

 p
ed

es
ta

l e
ve

nt
s

C
ha

rg
e 

tri
gg

er
 [p

C
]  

C
ha

rg
e 

tri
gg

er
 [p

C
]  

Baseline - MinInWindow [adc counts]  

Baseline - MinInWindow [adc counts]  

/17



htemp
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Double threshold results for trigger BGO

15

Selected events in trigger BGO with pulses in the range (70, 93) mV

The 93 mV threshold is correct, but, 
since signal amplitudes are small, the 
charge spectrum still presents many 
peaks.

Baseline - MinInWindow [adc counts]  

Charge trigger [pC]  
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 [p
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]  
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Double threshold results for SU

16

Selected events in trigger BGO with pulses in the range (70, 93) mV

htemp
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The resulting SU spectrum 
is worse: 
• additional peak at the  left 

of the pedestal 
• much less defined peaks

Charge SU [pC]  
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Conclusions

17/17

• Soon we will have the setup ready for the tests 

• Best test conditions: 
• 40/45k events at 70/75 Hz = 21 h for a test (25 SU) 
• 22Na close to trigger BGO 

• It seems to be not helpful to use a double threshold system 

• There are many not well understood things: 
• data acquisition maximum rate, in previous runs with the same configuration 

we had no problems up to 300 Hz 
• in previous test we performed 30k events were enough to completely define 

the SU spectrum, now they are not 
• the same crystal in the same conditions has too large performances variations 

• We have to decide where to store tested SU



Backup



Scintillating units status

19

Delivered PMTs to SILO: 628. Needed scintillating units: 616.

Complete Scintillating Units (SU) at LNF: 
• 32 delivered the 20/10/17 
• 42 delivered the 17/11/17 
• 60 delivered the 29/11/17 
• 11 delivered the 20/12/17 (painted with BC 620) 
• 150 delivered the 09/02/18

Problematic SU: 
• 2 broken SU at SILO 
• 1 (over 72 tested) non working SU found at LNF 
• 2 glued crystals a little ruined (I think usable) 
• 2 SU with PMT out of crystal shape

Total: 295 SU at LNF}
The other SU: 
• Emilio tomorrow is going to SILO to take ≈130 SU 
• the deliver of the rest strongly depends on the paint order (if everything goes well 

at the middle of the next month), but more in general there are things not 
understood about their work (paint, time scales, produced units)…



Scintilating units at LNF
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HV scan interval

21

PMT 2103037 (an average one) @ 1300 V  ∼20 pC/MeV

From the article: 
we saturate at about 15000 pC → 
15000 pC @ 600 MeV (≳ γ maximum 
energy) corresponds to 25 pC/MeV

Our suggestion: scan starting from 1200 V up to 1400 V


