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2D Charge-Time PDF of PMT 7787 - 3 Gaussian Peaks
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u E=200 MeV ¢=1.57

Charge Peak 0 = 3.61(1.98)
Time Peak 0 = 0.31(0.10)
Charge Peak 1 = 3.12(4.69)
Time Peak 1 = 19.22(27.82)
Charge Peak 2 = 1.30(0.69)
Time Peak 2 = 0.35(0.19)
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4 E=200 MeV ¢=1.57

Charge Peak 0 = 5.92(3.70)
Time Peak 0 = 0.12(0.10)
Charge Peak 1 = 14.31(15.4p
Time Peak 1 = 3.33(10.56)
Charge Peak 2 = 1.89(1.07)
Time Peak 2 = 0.14(0.20)
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u E=200 MeV ¢=1.57

Charge Peak 0 = 4.99(2.55)
Time Peak 0 = 0.37(0.22)
Charge Peak 1 = 10.92(8.11
Time Peak 1 = 1.24(4.17)
Charge Peak 2 = 2.04(1.07)
Time Peak 2 = 0.46(0.26)
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u E=200 MeV ¢=1.57

Charge Peak 0 = 3.89(2.05)
Time Peak 0 = 0.31(0.11)
Charge Peak 1 = 7.83(7.49)
2 A Time Peak 1 = 1.41(5.88)
Charge Peak 2 = 1.36(0.73)
Time Peak 2 = 0.33(0.19)
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Charge Peak 2 = 2.59(1.49)
Time Peak 2 = 0.42(0.23)
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u E=200 MeV ¢=1.57
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Charge Peak 0 = 2.23(1.28)
Time Peak 0 = 0.30(0.13)
Charge Peak 1 = 1.14(2.06)
Time Peak 1 = 38.57(31.10)
Charge Peak 2 = 1.01(0.54)
Time Peak 2 = 0.49(0.38)
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Charge Peak 0 = 2.91(1.64)
Time Peak 0 = 0.17(0.12)
Charge Peak 1 = 1.78(3.14)
Time Peak 1 = 32.97(31.50)
Charge Peak 2 = 1.19(0.62)
Time Peak 2 = 0.23(0.24)
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M E=200 MeV ¢=1.57

Charge Peak 0 = 3.85(2.37)
Time Peak 0 = 0.31(0.11)
Charge Peak 1 = 4.30(5.27)
Time Peak 1 = 15.39(25.54)
Charge Peak 2 = 1.54(0.86)
Time Peak 2 = 0.37(0.25)
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Comparing 2x1D and 2D Fits

Cris’ plots

1D pdfs

® Ap=44e05
® Bp=9.1e07
® Cp=7.7e06
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Fixing Correlation Implementation

2. Say that

This can be interesting? X\ =Z +Z,
et ~ X, =2, + Z.

Sl

Last time showed:

information. Then we will have that

v = e0' + 9

But in this case, the correlation can only be positive!
Instead:
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where Z; ~ N'(0, %) are "private information” and Z, ~ N'(0, ¢%) is a "shared" gaussian
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The upper-triangular matrix has to be positive definite, which imposes restriction on the

network parameter output. Specifically:
1. The max value has to be on diagonal.

2. The average of diagonal elements must be larger than the off-diagonal term.

* The determinant can be written as the square product of all diagonal elements
* NN output 1/variance instead of variance since the cholesky decomposition is

applied to the inverted matrix
* Avoided (1-rho) in the denominator
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Back Ups



2D Charge-Time PDF of PMT 7787 - 1 Gaussian Peak
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y E=200 MeV ¢=1.57

harge Peak 0 = 2.37(1.96)
e Heak 0 = 0.72(2.91)
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y E=200 MeV ¢=1.57

Charge Peak 0 = 2.34(1.94)
Time Peak 0 = 0.47(0.48)
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Charge Peak 0 = 1.99(1.71)
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2D Charge-Time PDF of PMT 7787 - 2 Gaussian Peaks

Time (10 ns)

Time (10 ns)

Time (10 ns)

e E=200 MeV ¢=1.57

Charge Peak 0 = 5.96(4.50)
Time Peak 0 = 5.41(14.45)
Charge Peak 1 = 1.69(1.19)
2 A Time Peak 1 = 0.25(0.17)
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e E=200 MeV ¢=1.57

Charge Peak 0 = 7.71(4.68)
Time Peak 0 = 1.11(3.24)
Charge Peak 1 = 1.98(1.39)
Time Peak 1 = 0.30(0.16)
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Charge Peak 0 = 14.53(13.2p
Time Peak 0 = 0.92(2.38)
Charge Peak 1 = 2.66(2.19)
Time Peak 1 = 0.20(0.18)
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Charge Peak 0 = 12.48(7.93
Time Peak 0 = 0.40(1.98)
Charge Peak 1 = 4.07(2.83)
Time Peak 1 = 0.36(0.15)
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e E=200 MeV ¢=1.57

Charge Peak 0 = 2.98(2.91)
Time Peak 0 = 12.52(34.82)
Charge Peak 1 = 1.35(0.94)
Time Peak 1 = 0.24(0.22)
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