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Performance of full size PSU prototype
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Prototypes with 5m PSUs in CR tests, using 2.0mm diameter Kuraray WLS fiber.

nPE was calculated according to pulse-height. But this takes into account neither the
decay time of scintillator and WLS fiber, nor the reflections of the photons inside the
fiber.

Instead, we count nPE based on charge.
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5m PSU prototypes
under CR tests.
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Charge of single p.e. signal

Average Waveform (N=4790, thr=2.0 mV)
Baseline=0.200 mV, Integral=58.905 mV-ns

Average of single p.e. signal based on >4,500 pulses: 58.9 mV - ns

Pulse widths of signals from far-end are much larger than the single
p.e. signal.

Compare the nPE calculations based on pulse height and charge.

CEPC Ref—TDR

I 'I' —.—Channe|#1 ................................ — Integral = 2782.7591 mV*ns | Peak = 79.13 mV

F §+channel #2 1
310 SR S NS Suiunts s S

w
o
O

—0.02

]
o
0
QO
D
5
@
H
N
T
o0
QO
=
«Q
i";

2001

nPE average

o 1 N D s A S
f . + 1 nPEisincreased by s

1 00:_ ........ ... ...................... t ...................... , ....................... ....................... ......... . a fa Ctor Of tWO ! ]

| : : H * : 1: —— Waveform (Baseline Subtracted)
X : ' 5 : + 5 ] | X Peak (79.13 mV)
50 [ frenend ' -------------- RIS e peesrnnosasenonnaaaes v — : Integrated Area
[ v [ | . i ] i --- Threshold (-0.005 V)
[ . ] —0.08 4 H -—- Start Integration (Sample 300)
i i i — i M I

T T T T T T
0 200 400 600 800 1000

Hit position (m) Large pulse widths of the far-end signz?ls.



Plan for a prototype module

L=4.275m or 4.625m —>
Cable window

Most of the R&D work is mature: PS bar, WLS fiber, SiPM T | e mgate N\
and preams... 025m e

We are working on DAQ based on 250M ADC at Fudan, 16ch P

each board. We can design a preliminary FEB using such
ADC chips. —

Metal border High-strength plastic sheet

Barrel Module

0.2m

In principle, we can make a module.

Previous R&D based on 80M ADC. Chinfor oM |V mocie
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Previous work

k%

FUDAN UNIVERSITY

32CH-50MSPS-12Bit ADC
e e ——For Fudan HIRG TPC

THTHIT
R

A0C 181 e coming J=b{_ B ADC Chip: AD9637 X 4
ADC_IN2 LVDS
e | Channel: 32iHiH
ADC TN4 AD9637 Flf(‘; A

ADC_INS 8 Channel ADC | SPI Rate: 80 MSPS
ADC IN6
anc vy (@)

ADC_IN8 O AC Coupling

f

i Bit Depth : 12bit

CLOCK Si5345 ne Serial LVDS

10 Channel PLL Clock




Performance in CR test
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Plan for a detector module

Should we build prototype module(s) in the near future?
It will be good to demonstrate the R&D for CEPC detector.
If so, how large should it be? Using 5m PS bars?

Where to have such large module(s)? Space is an issue.



I HMPID: High-Momentum PID
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Using SiPM to detect Cherenkov photons

DT5742

Temperature Monitoring Window

Devl/ai0: 13.37°C o
~14°C
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Signals of Cherenkov ring

Event 260 - 16 Channel Waveforms (Baseline Subtracted) Amplitude HITMAP
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Improvement of R&D for HMPID

16 * 3mm SiPM Array 64* 6mm SiPM Array




Test on Position Sensitive SiPM (PSS) éj‘u':—';"
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L is the length of the active area. Q; (1= 1, 2, 3, 4) is the . .
Fix the LED, move SiPM PCB

shared charge of the corresponding anode. k is the calibra-
tion factor.




Reconstruction of single position
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R of light spot~200um
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> Results depend on the R of light spot
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L 1s the length of the active area. Q; (1= 1, 2, 3, 4) 1s the
shared charge of the corresponding anode. k is the calibra.
tion factor.
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Reconstructions of multiple positions

X Position Distribution_combined Y Position Distribution_combined
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