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Study of time resolution of low-gain avalanche detectors

SINVEIS AR OIeE] K. Onaru, K. Hara, D. Harada, S. Wada, [{3¢

K. Nakamura, Y. Unno

Low Gain Avalanche Detector

B N*in P type silicon detector LGAD structure Applications of LGAD h‘
* P*layer under N*readout implant X
-> High Electric Field at P* - N**junction _*_ B Timing Detector for future colliders 83

* Additional time information to
hits->reduce wrong track combinations
tracks-> Identify the vertex position

(30ps time resolution = 1cm) 500keV y-ray
» 4D detector

-> Avalanche

+ Time information *

l P bulk

» Fast signal + High S/N ratio @gain~10
= high time resolution
v Time resolution ~30ps @FNAL Test beam

Strip-type(KEK/HPK)

TOF-PET

Pad-type(ATLAS/HPK)

— 60 1 B TOF-PET
% 50 — ““'“‘“““WF‘“: | * Cancer diagnostic equipment
59, IS * Measure annihilation position from difference “@
g T of flight times of annihilation gamma rays
= ” * Time resolution = position resolution of
a 12 Vinreshold! Vpeak annihilation point
0 0.2 0.4 0.6 0.8 1 500keV y-ray

Measurement system

Time resolution measurement using B-rays

B We measured time resolution in FNAL beam test ~ 30ps
* |s it possible to measure time resolution more easily using a beta source?

* A measurement system was developed using FlashADC CAEN DT5742  CAEN DT5742 FlashADC

5GHz 10bit time sampling(200ns FS)
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B Evaluated gain uniformity for strip type LGAD .
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Summary

B We are developing LGAD for 4D detector
B Developed measurement system using Flash ADC and beta source. Can evaluate the time resolution to the same level as in the beam test
B TCAD Simulated AC-LGAD structure. AC-LGAD with enough and uniform gain can be designed
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