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I. Motivation IV. Bias and resolution
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V. Laboratory test

II. Charge model for MCP-PMTs We tested FSMP with the 8-inch MCP-PMT used in JNE, comparing the charge distribution and PE time distribution
with lagecy methods.
Photoelectrons le—4 07 |‘ — First-pulse integration . j Fi [1 First PE times 12 ; —_:
Ch Q — l[ 0=0.63pC 10 | | All PE times = 1071
annel mode channel mode 0.4 - EcMp o I 10 - T
1 1 8- :Utrfflace mode | There are channel mode and o 0=0.62pC T T s = g2 B
Al»03-MgO-AlyO3 d lect o — tota . o 1 Full-waveform integration c 10-3 4 | 8 TR = o
coating secondary electrons & N | of PE in MCP-PMTs 2 0.3 I G ., | 1% e S
v[] N 7 (arXiv 2402.13266). 2 S 107 $Hifiag) Wil S 6 107 5
g e S < =3 i =
S 4- . . g O2 = 1071 0 F- T4 =& [troe 107 O
£ \ We use a mixture of multiple nor- S £ 10751 S\l Ik === [ [5ecendary 0
Q . . . — E BN = o
824 mal distributions to represent the o o ] 5 S _%é =l
a \ charge model. 0o o8 ] 198 200 202 ; B ot
0 - | 180 1SIJO 260 2i0 ZéO ZZIBO ZZILO ZéO 260 180 1SIBO 2(I)O 2i0 220
. (I) i le (IS EIB llO 1I2 charge/pC TT/ns TT/ns
Microchannels Charge/pC The utilizes more information than first-pulse integration and gives better resolution than full-
waveform integration. The gives full timing information, and gives better estimation of the TTS

than first PE times. It distinguishes the true-secondary PEs when comparing with the charges.

I1II. The RIMCMC sampling in FSMP

Fast stochastic matching pursuit (FSMP, arXiv 2403.03156) supports any charge model constructed with mixed Gaus- VI. Summary
sian model, including MCP-PMTs’ charge model.

A~ e Better energy: the resolution is up to 10 % better (1 = 1).

Birth . i t Death | ] i t Update . i e Better timing: unbiased estimator, and the resolution is 30 % better (1 = 1).

t e High performance: ~100 waveforms per second, ~100 times faster on consumer GPUs than CPUs.
Choose jumps with acceptance probability, and samples PE sequence z. e We have applied FSMP to the JNE, and are actively working on applying it to the JUNO.



