
PSD Data Analysis
• ZnWO4 plate
• ZnWO4 grains
• CaWO4 grains

ZnWO4

• Acquisition in a short time range (2.5us)
• Acquisition in a long time range (100us)

𝑓 𝑥 = 𝐴!𝑒 ⁄#$ %! + 𝐴&𝑒 ⁄#$ %"+ 𝐴'𝑒 ⁄#$ %#   for ZnWO4

𝑓 𝑥 = 𝐴!𝑒 ⁄#$ %! + 𝐴&𝑒 ⁄#$ %"  for CaWO4 
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1. Offset correction (Voffset ~ 25-27 mV) 
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2. Shift correction (toffset ~ 5.3us for the long range 
WF acquisition and 0.23us for the short range WF)
3. Exponential fit



4. Mix the two waveforms
5. Exponential fit
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ZnWO4 plate
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 / ndf 2χ   3320 / 9678
perc_tau1  0.1663± 25.69 
tau1          0±   0.7 
perc_tau2  0.06799± 14.77 
tau2          0±   7.5 
perc_tau3  0.03145± 31.92 
tau3          0±  25.9 

 / ndf 2χ   3320 / 9678
perc_tau1  0.1663± 25.69 
tau1          0±   0.7 
perc_tau2  0.06799± 14.77 
tau2          0±   7.5 
perc_tau3  0.03145± 31.92 
tau3          0±  25.9 

 

1.9% (instead of 2%)

11.6% (instead of 9%)

86.5% (instead of 89%)
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 / ndf 2χ   2917 / 9675
perc_tau1  0.2384± 20.35 
tau1      0.02678± 0.7847 
perc_tau2  0.2016± 15.26 
tau2      0.1625± 5.524 
perc_tau3  0.1896±  33.4 
tau3      0.08683± 25.77 

 / ndf 2χ   2917 / 9675
perc_tau1  0.2384± 20.35 
tau1      0.02678± 0.7847 
perc_tau2  0.2016± 15.26 
tau2      0.1625± 5.524 
perc_tau3  0.1896±  33.4 
tau3      0.08683± 25.77 

 

1.7%

8.8%

89.6%

ZnWO4 plate



ZnWO4 plate
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 / ndf 2χ   2148 / 18400

perc_tau1  0.05304± 20.07 
tau1      0.001562± 0.2389 
perc_tau2  0.03215± 37.19 
tau2      0.02012±  23.8 
perc_tau3  0.04261± 24.79 
tau3      0.008772± 2.323 

 / ndf 2χ   2148 / 18400
perc_tau1  0.05304± 20.07 
tau1      0.001562± 0.2389 
perc_tau2  0.03215± 37.19 
tau2      0.02012±  23.8 
perc_tau3  0.04261± 24.79 
tau3      0.008772± 2.323 

 

Tau %

0.239 0.5

2.323 6.1

23.8 93.4



ZnWO4 grains
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 / ndf 2χ   3967 / 9681
perc_tau1  0.1818±    31 
tau1          0±   0.7 
perc_tau2  0.07431± 16.97 
tau2          0±   7.5 
perc_tau3  0.03437± 31.81 
tau3          0±  25.9 

 / ndf 2χ   3967 / 9681
perc_tau1  0.1818±    31 
tau1          0±   0.7 
perc_tau2  0.07431± 16.97 
tau2          0±   7.5 
perc_tau3  0.03437± 31.81 
tau3          0±  25.9 

 

2.2% (instead of 2%)

13.1 % (instead of 9%)

84.7% (instead of 89%)

Cherenkov peak.



ZnWO4 grains
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]  / ndf 2χ   3305 / 9678
perc_tau1  0.3343± 22.97 
tau1      0.01932± 0.5571 
perc_tau2  0.2707± 19.36 
tau2      0.07535± 3.763 
perc_tau3  0.1083±  36.2 
tau3      0.05344± 24.45 

 / ndf 2χ   3305 / 9678
perc_tau1  0.3343± 22.97 
tau1      0.01932± 0.5571 
perc_tau2  0.2707± 19.36 
tau2      0.07535± 3.763 
perc_tau3  0.1083±  36.2 
tau3      0.05344± 24.45 

 

1.3% (instead of 2%)

7.5% (instead of 9%)

91.2% (instead of 89%)

Cherenkov peak.



ZnWO4 grains

Tau %

0.264 0.6

2.17 5.6

23.98 93.8
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 / ndf 2χ   3370 / 18320
perc_tau1  0.0634± 22.37 
tau1      0.00272± 0.2646 
perc_tau2  0.04438± 38.28 
tau2      0.02647± 23.98 
perc_tau3  0.08427± 25.23 
tau3      0.01482± 2.172 

 / ndf 2χ   3370 / 18320
perc_tau1  0.0634± 22.37 
tau1      0.00272± 0.2646 
perc_tau2  0.04438± 38.28 
tau2      0.02647± 23.98 
perc_tau3  0.08427± 25.23 
tau3      0.01482± 2.172 

 



ZnWO4 plates vs grains
ZnWO4 plate (Voff -27.7, t off -5.3)

PLATE tau %
1 0,7 1,88
2 7,5 11,59
3 25,9 86,52

ZnWO4 plate (Voff -27.7, t off -5.3)
PLATE tau %

1 0,785 1,66
2 5,524 8,77
3 25,77 89,57

ZnWO4 grain (Voff -27.9, t off -5.3 )
GRAIN tau %

1 0,7 2,23
2 7,5 13,08
3 25,9 84,69

ZnWO4 grain (Voff -27.9, t off -5.3 )
GRAIN tau %

1 0,56 1,33
2 3,76 7,50
3 24,45 91,18



CaWO4 grains
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 / ndf 2χ  6.263e+04 / 18320
perc_tau1  0.1012± 59.54 
tau1          0±   1.4 
perc_tau2  0.05798± 117.7 
tau2          0±   8.9 

 / ndf 2χ  6.263e+04 / 18320
perc_tau1  0.1012± 59.54 
tau1          0±   1.4 
perc_tau2  0.05798± 117.7 
tau2          0±   8.9 

 

7.3%

92,7%



CaWO4 grains
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 / ndf 2χ   1081 / 9672
perc_tau1  0.094± 56.38 
tau1      0.005895± 1.639 
perc_tau2  0.107± 118.4 
tau2      0.005621± 8.824 

 / ndf 2χ   1081 / 9672
perc_tau1  0.094± 56.38 
tau1      0.005895± 1.639 
perc_tau2  0.107± 118.4 
tau2      0.005621± 8.824 

 

8.1%

91,9%


