Considering more complicated cases

* Previous toy:

* Only 2 two components, the fit to time and fast fraction
can reach to a good precision.

* What about more complicated case?
ZnWO4: 3 components for EM and hadron/ion

«+ cascade initial information

Particle ‘ e et v o at p
Mean, % | 38.7 13.0 2.0 49 112 229
RMS,% 81 55 05 37 116 103
Particle ‘ n D T «a nuclei Total
Mean,% 0.8 18 03 08 25 98.9
RMS,% |04 1.7 05 05 14

Average energy deposit contribution fraction per particle

» Only particles experienced more than 500 steps are considered;

» The deposits can further be split into the 2 components:
» Electromagnetic [e—, e*, 7] - on average 53.7% of the total energy;

Pion: ~54% EM + ~46% Hadronic
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Type of irradiation Decay constants, ps
1 (Ay) 7y (As) 73 (As)
Y ray 0.7 (2%) | 7.5 (9%) | 25.9 (89%)
« particles 0.7 (4%) | 5.6 (16%) | 24.8 (80%)

» Hadronic [all the rest] - on average 46.2% of the total energy;
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Generate new toys based on the pion+
* Toy settings:
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* 10000 PE/GeV, 10 GeV pion+ = 000 —§— Toy data
. . 2 —— Total fit
* Time constants and fraction: S 5000
B . = Hadronic
* 54% with parameters from gamma ray 4000 fom_fit = 0.5 +1- 0.020
* 46% with parameters from alpha 3000 B
. fyen(0.54): f7£(0.54 + 0.02)
* Fitting: 2000
* Thetime shape parameters are fixed. 1000
* The fraction of EM part (54% in truth) is float 0
Type of irradiation Decay constants, us 3
71 (A1) | 2 (Ag) 73 (As) 0
v ray 0.7 (2%) | 7.5 (9%) | 25.9 (89%)
« particles 0.7 (4%) | 5.6 (16%) | 24.8 (80%) -




Other cases

 \With lower EM fraction:
e 25%, 10 GeV
e f EM from fit: 0.25 +/-0.02
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fem_fit= 0.27 +/- 0.020

* With lower energy :
* 54%, 5 GeV
* f EM from fit: 0.55 +/- 0.03
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Simulation with Geant4

* Basic settings

* Geometry: 0.04m * 0.04m * 0.08m
* Material: ZnWO4

* OpticalProperty: assuming proton and otherions
have same parameters as alpha

Type of irradiation Decay constants, us

71 (A1) 7y (Ag) 73 (As)
v ray 0.7 (2%) | 7.5 (9%) | 25.9 (89%)
o particles 0.7 (4%) | 5.6 (16%) | 24.8 (80%)

* When de/dx <5 (EM)

* All particles follows the same parameters as photon




The decay time

* The geometry might be too small for the 10 GeV pi+

Events / (1 ps)
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fem fit= 1.0 +/- 0.000031
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f _EM and its uncertainty from 500 toy

x2 / ndf 36.26 /17
Constant 50.23+3.17
Mean 0.5388 + 0.0009
f_EM from 500 toys Sigma 0.01846 + 0.00083
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2/ ndf 15.21/12
= Constant 93.55+5.14
- Mean 0.01958 + 0.00000
— Sigma  4.136e-05+ 1.282e-06
= Uncerty of f_EM from 500 toys
: ID 1 I 1 1 1 1 I 1 1 L 1 l 1 L L L l L L L L
194 0.01945 0.0195 0.01955 0.0196 0.01965 0.0197 0.01975 0.0198
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