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Experimental setup 
•  Aims of the test: 

–  study the effect of the FEE  integration time on the crystal  performance  
     (continuation of work started by D.Pinci)  

•  Crystal readout on one side by an APD (HV = 340 V) wih the complete FEE 
chain: CSP + shaper 

      PMT on the other side for trigger 
 
•  Crystals under test:  

–  BGO (L3) 2 × 2 × 18 cm3 

       (wrapped with Tyvek) 

–  CsI(Tl) (BaBar)   
                    ~ 6 × 6 × 30 cm3 
 

•  Source:  137Cs  
                    ⇒ 662 keV  γ 
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Configurations studied (up to now)  
 

 
•   BGO: 1) CSP Hamamatsu integr.time = 1µs   +  shaping time = 500 ns 

                 2) CSP Cremat   integr. time = 140 µs  + shaping time = 500 ns 
 

•  CsI:     1) CSP Cremat  integr. time = 140 µs  + shaping time = 500 ns     
               2) CSP Hamamatsu  integr.time = 100 ns   +  shaping time = 100 ns 
 
•  Events acquired by a LeCroy digital oscilloscope (3 GHz bandwidth)  

      Waveforms recorded at a sampling rate of 5GS/s  (20GS/s) 
            ~ 50000  events / measurement 

•  Data:  with and without 137Cs source  
                 crystal radioactivity exploited for BGO 
                 cosmics 

 



BGO - APD signal  
•  BGO with CSP Cremat – i.t. 140 µs   + s.t. 500 ns 
•  very small signals 
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t [1 bin = 2 ns] 
baseline evaluation  

trigger  (from PMT) 

•  The shaper is sensitive to the maximum amplitude ⇒ APD signal     
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100 superimposed waveforms 
 



t [1 bin = 2 ns] 
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Bin by bin average over 50000 waveforms 

BGO - APD signal  

-  CSP Hamamatsu  i.t.= 1 µs  
      s.t. = 500 ns 
      FWHM =1.2 µs 
 
-  CSP Cremat  i.t. = 140 µs 
      s.t. = 500 ns 
      FWHM = 1.4 µs 
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BGO - Setting the energy scale 

•  BGO activity due to 207Bi contamination (decays to 207Pb, with 4 γ lines)   
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[from Lewis, NIMA264(1988)534] 
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Setting the energy scale 
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APD ampl. [V] 
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GraphAPD ampl. [V] 

E [MeV] 

slope ~ 1.4 mV/MeV 
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BGO – CSP Cremat 
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APD signal – PMT signal [MeV],  
in slices of 350 keV in PMT 
signal 
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BGO – CSP Hamamatsu 
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BGO – cosmics (CSP Cremat) 
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 1 mip ≈ 9 MeV/cm × 2 cm = 18 MeV  
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CsI(Tl) 

3rd SuperB CM - 21/3/2012 

•  Few days ago we moved to CsI crystal  
•  For the moment we tested two extreme configurations:   

 1) CSP Cremat  integr. time = 140 µs  + shaping time = 500 ns     
      2) CSP Hamamatsu  integr.time = 100 ns   +  shaping time = 100 ns 
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CsI(Tl) – CSP Cremat 

P.Gauzzi 

Cosmics: average thick ≈ 5.5 cm 
dE/dx = 5.6 MeV/cm 
  ⇒ mip ~ 30 MeV   
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hamplapdNorm
Entries  50000
Mean    2.515
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Constant  3.4± 410.2 
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σ ≈ 3 MeV 



CsI(Tl) – CSP Hamamatsu 
•  Cosmics 
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hqzoom
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Sigma     9.2± 992.3 

0 2000 4000 6000 8000 100000

10

20

30

40

50

60

70

hqzoom
Entries  46021

Mean     5266

RMS      2302

 / ndf 2r  832.6 / 740

Constant  0.44± 48.45 

Mean      8.5±  6810 

Sigma     9.2± 992.3 

charge

QPMT[a.u.] 

hampl_apd
Entries  46021

Mean   0.06942

RMS    0.04197
 / ndf 2r  430.7 / 379

Constant  0.82± 92.38 

Mean      0.00092± 0.07284 
Sigma     0.00063± 0.03607 

0.05 0.1 0.15 0.2 0.25 0.30

20

40

60

80

100

120

140

160

180

200

220

hampl_apd
Entries  46021

Mean   0.06942

RMS    0.04197
 / ndf 2r  430.7 / 379

Constant  0.82± 92.38 

Mean      0.00092± 0.07284 
Sigma     0.00063± 0.03607 

ampl_apd
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σ ≈ 5 MeV 
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Conclusions  

•  We setup a test stand to measure crystals with the complete readout 
chain   

•  We started some tests on BGO and CsI(Tl) crystals  
 
•  We plan to perform scans in integration time and shaping time for  
      both crystals, to study the electronic noise and the energy resolution 
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Spares 



Oscilloscope noise 
•  Random trigger 
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hqapd
Entries  50000
Mean   0.005023
RMS    0.4925

 / ndf 2r  88.98 / 26
Constant  31.5±  5799 
Mean      0.002212± 0.005656 
Sigma     0.0015± 0.4905 
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Entries  50000
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Constant  31.5±  5799 
Mean      0.002212± 0.005656 
Sigma     0.0015± 0.4905 

qapd

σ = 0.49 ⇒ ∼ 300 keV 



BGO - cosmics 
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hqzoom
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Mean      352
RMS     157.7
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Mean      411.7
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Mean x   351.6
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Entries  10000
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qapd vs qpm

PMT APD 

•  1 mip ~ 18 MeV 
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CsI - waveform 
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BGO with 137Cs source 
Comparison with source: Hamamatsu vs Cremat  

hqapd2
Entries  46334
Mean    1.339
RMS      3.83

 / ndf 2r  233.6 / 205
Constant  3.9± 691.8 
Mean      0.018± 1.341 
Sigma     0.013± 3.799 

-15 -10 -5 0 5 10 15 20 250

100

200

300

400

500

600

700

hqapd2
Entries  46334
Mean    1.339
RMS      3.83
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qapd_6_22

QAPD [a.u.] 



Electronic noise 
•  BTF test with LYSO crystal ⇒ electronic noise was ~ 250 keV 

•  Lab test of  BGO  ⇒ 1.5 – 2 MeV 
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