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•  Hamamatsu data for APDs 
o  G=50 HV=364V 
o  Vbd=411V 
o  Based on this info we measured a G=190 @ 400V 

•  Gain measurement performed with LED  
o  Differences with hamamatsu data! 

•  Gain values based on new measurement 
o  G=200  HV1=385.8V HV2=388.5V 
o  Vbd=400V for both APDs 
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•  Two LAAPD Hamamtsu 
•  Two CR-150 board with CR-110 CSP 
•  APD soldered directly on PCB board 
•  Temperature sensor (DS18S20) inside shield 
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Pedestal: Mean value 
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Signal: Maximum value 
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Constant  6.8± 384.4 

Mean      0.000036± 0.008037 

Sigma     0.000048± 0.002078 
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CSP CREMAT - LAAPD1 - Mean Method

Constant  6.8± 384.4 

Mean      0.000036± 0.008037 

Sigma     0.000048± 0.002078 

Constant  14.4±  1134 

Mean      1.128e-05± 8.631e-05 

Sigma     0.0000082± 0.0009315 
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CSP CREMAT - LAAPD2 - Mean Method
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CSP CREMAT - LAAPD2 - Mean Method
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Constant  10.1± 770.6 

Mean      0.0000153± 0.0001001 

Sigma     0.000011± 0.001323 

Amplitude (V)
0 0.01 0.02 0.03 0.04 0.05

0

100

200

300

400

500

600

700

800

CSP CREMAT - LAAPD Sum - Mean Method

Constant  10.1± 770.6 

Mean      0.0000153± 0.0001001 

Sigma     0.000011± 0.001323 

Constant  3.7± 194.6 

Mean      0.00007± 0.01824 

Sigma     0.000103± 0.003699 

CSP CREMAT - LAAPD Sum - Mean Method

7 



•  CREMAT shapers have an input impedance of 1K  
o  When we use this devices the CSP signal is terminated with 1K  and not 

with 50  

•  Absolute value of signal and noise higher 
•  S/N constant 
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•  Run temperature T=19.8±0.2°C 

10/04/14 A. Rossi 

Constant  2.21± 99.18 

Mean      0.00015± 0.02961 

Sigma     0.00021± 0.00568 

Amplitude (V)
-0.01 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08

0

100

200

300

400

500

600

700

CSP CREMAT - LAAPD2 - Mean Method

Constant  2.21± 99.18 

Mean      0.00015± 0.02961 

Sigma     0.00021± 0.00568 

Constant  6.0± 418.1 

Mean      0.0000262± 0.0001087 

Sigma     0.00002± 0.00207 

CSP CREMAT - LAAPD2 - Mean Method

Constant  2.8± 125.3 

Mean      0.00011± 0.02322 

Sigma     0.000172± 0.004662 

Amplitude (V)
-0.01 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08

0

100

200

300

400

500

600

700

CSP CREMAT - LAAPD1 - Mean Method
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Constant  4.3± 295.7 
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Constant  2.6± 110.3 
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•  We assume that G=200 point measured with LED is 
correct 

•  Cosmics measurement also at 380V and 390V 
•  Check distribution peak ratio 
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•  Ideal  CSP   and   Shaper output 

Δ Δ
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•  a 

Δ Δ
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•  Checked the APDs gain 
o  Some differences with Hamamatsu data 

•  New working point for both APDs and new 
mechanical setup 

•  CSP output with this new configuration down to 
1.65MeV (~20°C) 

•  With a 50ns HW shaper we obtain a ENE=0.96MeV 
•  With a 100ns HW shaper we obtain a ENE=0.55MeV 

(~20°C) 
•  Gain tested and now we are confident to be in the 

right working point 
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•  Some tests with trapezoidal  software shaping 
based on the code from Paolo 

•  In some configuration ( L=100ns G=100ns) some 
results as hardware shaping 

o  Noise introduced by hardware shaping is negligible  

•  More studies on the comparison between this 
shaping method and CR-RCn are on going 
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•  Temperature scan 
o  Will be performed in a climatic room in the next days 

•  Test 4 (small) Hamamatsu APD 
o  S8664-55 : active area 5x5 mm2 

•  Check APD gain with different wavelength LED 
o  At same bias different wavelength have a different response 
o  Behavior unknown below 370nm 
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