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1 Research Topics in Colliders &%
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® Silicon Detectors. e
4+ Taiwan HEP has long tradition of silicon based detector involvements.
Including
< Sensor design and production for RHIC-Phobos-SiliconD and LHC-CMS-
Preshower

o Readout electronics Tevatron-CDF-SVX, KEKB-Belle-SVD

< Most recently, constructing silicon detector modules of RHIC-STAR-FST, RHIC-
sPHENIX-INTT, and LHC-CMS-HGCAL

< R&D in LGAD technology (See Prof. R-H Yeh's talk)

® (Crystal Calorimeters

4 HEP has participated LEP-L3-EMCAL and built a KEKB-Belle-EFC both
based on homogeneous BGO crystals

4+ Also various applications with photosensors technology, such as medical
application and recent LYSO investment for HL-LHC-MTD detector.

® Electronics, Firmware, OPT-Readout (Dr. Suen Hou's talk),
Computing, -+, etc.
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® Recent projects has formed a production
flow as

4+ Silicon sensor probed (QA/QC) in NCU

4+ Assembly jigs design in NTU and fabricated in
AS

4+ Silicon module assembled and tested (QA/QC)
N

e Completed STAR-FST hybrid and sPHENIX-
INTT ladder production. On-going CMS-
HGCAL module production project until 2026
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INTT Silicon Sensor Q

AAILSTO012 NCU-128pin-Tinch-18

—~—

NCU probe card
for INTT@sPHENIX

D

e procedures, probe cards and database were all designed by
Taiwan-sPHENIX team

« The majority of the INTT silicon sensors were electrically
measured in NCU
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NTU Facility

e Complete the cleanroom (915) setup including robotic gantry, {’?’&%’
wire-bonder, probe station and services in spring 201 9.

® Setup testing lab (923) with test-stands, climate chamber in
2020.

e Acquired a buffer room (910) in 2021 until 2025.
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T1C Lab equipments

¢ \We have equipped robotic gantry, wirebonder, pull
tester, probe station, NI crates, OGP optical
measuring system, scopes, HV/LV supplies --- etc.
Essential equipments needed to build silicon detector.
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1w Assembled Silicon Modules

CMS CE-E Endcap

Design a\nd
STAR FST hybrlds

Assembly of HGCAL modules
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4 luminosity measurement in Bhabha
Scattering;

Crystal Calorimeteg

e NTU designed and built a BGO crystal
small angle Calorimeter in Belle.

® Provided :

4+ extend the fiducial coverage for ¢

analysis.
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® Photons with timing forms “vertex”

® ASis developing ToF-PET
Detector for medical imaging

® | ight readout by SIPM to have fast

response —
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e NTU is setting up measurements for
4+ Absolute light yield of LYSO crystal using PMTs

4+ Time resolution of LYSO using SIPM v WLrYagged

o+ Reach ¢ ~ 130 ps CTR -
I g
Rad.
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e After the HL-LHC upgrade, the next
hardware project is likely to be with EIC.

e \W-HEP have expertises in Silicon detector
and is progressing R&D of LGAD. We can

definitely contribute to either/both silicon
tracker and PID-ToF.

® [here may be other opportunities such as
Calorimeter, electronics, and computing.
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T//@C Gamma-ray Transients Monitor [GTI\/I]
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®* Monitor GRBs and other bright
gamma-ray transients in the
energy range from 50 keV to 2
MeV

® Science payload of Taiwan
Formosat-8B (FS-8B)

® | ead by Prof. H.K Chang of
NTHU
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GTM Engineer Model

o 1000 2000 3000
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