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Precision	Characteriza2on	of	PMTs	for	the	Fluorescence	
detector	Array	of	Single-pixel	Telescopes	(FAST):	2013-16	
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Cosmic	Ray	Energy	Spectrum	
Entries  5104
Mean     7262
RMS     771.5

 / ndf 2χ  367.1 / 359
Constant  0.55± 29.91 
Mean      11.2±  7254 
Sigma     9.1± 749.9 
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Entries  5104
Mean    4.589
RMS     55.85
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Constant  1.46± 28.99 
Mean      6.768± −1.939 
Sigma     3.23± 56.32 

Integrated counts
−200 −150 −100 −50 0 50 100 150

En
tr

ie
s

0

5

10

15

20

25

30

35

40
Entries  5104
Mean    4.589
RMS     55.85

 / ndf 2χ  208.5 / 199
Constant  1.46± 28.99 
Mean      6.768± −1.939 
Sigma     3.23± 56.32 

SPE	 Many	PE	

HV [V]
310

PM
T 

G
ai

n

610

710

 / ndf 2χ   1655 / 12
Prob       0
Intercept  6.631e+04± 1.969e+06 
First Power Const  135.2± -3232 
Second Power Const  0.08893± 0.2893 
Third Power Const  1.886e-05± 0.001213 
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Gain vs. HV: FAST PMT ZS0022

HV at Gain 10^7: 2252.00 V
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Non-Linearity: FAST PMTs

PMT ZS0018
PMT ZS0022
PMT ZS0024
PMT ZS0025

HV for Gain 2*10^5
    

PMT ZS0018: 1113 V
PMT ZS0022: 950 V
PMT ZS0024: 1042 V
PMT ZS0025: 1068   V
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Detection Efficiency: FAST PMTs
Hamamatsu (Scaled)
PMT ZS0025
PMT ZS0024
PMT ZS0022
PMT ZS0018

18. HV = 2169V, Disc = 38mV, x20 Amp

22. HV = 2252V, Disc = 50mV, x20 Amp

24. HV = 2266V, Disc = 85mV, x20 Amp

25. HV = 2000V, Disc = 44mV, x20 Amp

Detec2on	Eff.	Diff.	Non-Linearity	



DAMIC1kg	Detector	Fabrica2on	at	the	Pritzker	
Nanofabrica2on	Facility:	2016-Present	
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3	mm	 Implant/Contact/Metal	Masks	(5x)	


