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Experiment at RHIC
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sPHENIX

STAR

AL NSRL

S sPHENIX

BOOSTER AGS } v 2023 Commnssuonmg Au+Au
‘ S/ 82024 p+p! AurAu
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Relativistic Heavy-lon Collider (RHIC)




Q) sPHENIX Experiment
~New Generation Jet De’gectorfv
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~ What's new about sPHENIX
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lllustrated by Misaki Ouchida (Hokkaido University)

Physics|Goals

Quarkonium spectroscopy

Jet structure
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sPHENIX Detector
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Silicon pixel detector (MVTX)

* 29 um x 27 um, pixels

« 2.5cm < R < 45cm

« 20 BLCK integration time 2
Silicon strip detector (INTT)

* 78um, strip sensors

e 7cm <R < 11cm

« 1 BCLK timing resolution
Time projection Chamber (TPC)

« 20cm < R < 78cm

* Spatial resolution, ~100um

* Long drift time, ~13us
TPC Outer Tracker (TPOT)

* Calibrate TPC

~©O  sPHENIX Tracking System

] ;
\TPOT $
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Tracking
system
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THE “FIFTH WHEEL” ~ NOW ESSENTIAL Elz L =
| NOW 25% MORE USELES! | THE “FOURTH WHEEL™ — ALL YOU EVER
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2021@ELPH in Japan

INTT ladder is performing

have confirmed that the
as designed.!

Three Beam Tests of INT.
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INTT Silicon Ladder

TR I el o o | 50 A

Bus Extender

_HDI

WFVFUFPLHEREH
YAMASHITA MATERL

Silicon

FHOTOMW 1§ DURN BUSINESS

Ladder Ele®nts Production in Jaban



L adder Assembly System

HDI

E— " |
silicon m

‘apan'
Production
BNL
Assembly
Taiwan

stave
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Rong-Shyang Lu

We:Che_{'ang

G
Taiwan Silicon Detector Facility (TSiDF)

Jenny Huang

Assembly Unit : Half-ladder

Assembly procedures :
1. Chips glued on HDI then wire-bonded
2.Sensors glued on HDI then wire-bonded
3.Encapsulate all wire-bonds
4. Thermal cycles modules

F4

—_———

Cheng-Wei Shih

Kai-Yu Cheng

Ladder assembly procedures : m

- 2 half-ladder glued on stave Pick up tools Assembly tray Ou-Wei Cheng

Status of Intermediate Silicon Tracker, G. Nukazuka (RBRC)




Japan-Taiwan-Korea-USA international Collaboration




Mid. May, 2023

sPHENIX

Commissioning

Are we looking at true signal?

New detector, new electronics, new
beam environment, new data
acquisition, new decorder, new
analysis software...
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New detector, new electronics, new
: : ’ beam environment, new data
INTT COmm l SS 10 n l ng acquisition, new decorder, new

analysis software...

E L S | (2] [ ' ' ' | ! ' ' | T
c SPHENIX Prelimina s o i
5 300- o = 200 GWV _ 3 .l SPHENIX Preliminary | il
g U+Au sy = e L Au+Au |sy =200 GeV - ~10°
9,  Part of INTT used | o " Partof INTTused . =
2 June/13/2023 3 | June/13/2023 . |
—— | _ ‘6 " ]
c 200 » 400 - 102
o 2 g
o I 1 @ |
: 3
pd ) g 1
1001 n 5 200 —B 10
0 O i
£
L . =S -
Z
0 [ [ (R T TN NN T T N 0 ,xid;i. 1 1 1 | ) ) ) | 1 1
72 74 76 78 80 0 200 400 600
Felix Beam Clock Counter Delay [BCLK] Number of clusters at inner ladders

Preliminary Plots approved within 3 weeks started commissioning



Providing Reliable Reference to MBD
oo B e -~ -

A 4

L MVTX
o INTT
July 28, 2023 / July 28, 2023 August 18, 2023
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INTT also provided reliable references for MV TX and TPC as‘ vveII




INTT 2Weeks Analysis Workfest - sost uamaysis o

new data

November, 2024 in Korea I ;::S ér:r?,?SOf Junior
‘“i * Stoic lifGSTY|€ of
“ﬂ l hﬂ Taiwanese/Korean
e L senior students made
Bk \,-_g.f.-_i; good influences to
| younger students

November, 2023 in Taiwan




One of 2 First Physics Papers of sSPHENIX

INTT Inner |

https://link.springer.com/article/10.1007/JHEPO8(2025)075
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Measurement of charged hadron
multiplicity in Au+Au collisions at , /Sxy =
200 GeV with the sSPHENIX detector
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irst NIM Paper of sSPHENIX Main Detector
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Proposed plan for INTT Publications

Target Journal

Leading Author

Timeline

Bus Extender v
(Electrical)

The Japan Institute of
Electronics Packaging

2021 Beam Testv ELPH Ann. Rprt.

INTT Ladderv NIM
2021 Beam Test N [M
INTT Barrel NIM

Bus Extender

(Mechanical) NIM

Takashi Kondo
(TIRI)

Genki/Cheng-
Wei/Yuka

ltaru

Genki/Cheng-Wei

Itaru/Rachid

Takashi

2022/Aug
2022/Winter
2025/Sept.
2025/Summer
2025/Winter

20267

Published

Published

published

Submitted

In preparation

Final evaluation of
the yield rate
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sPHENIX Poster/Presentation Awards

Ma jor sPHENIX :

A
" Emma
Inl’rlczxgggages McLaughlin Calorimeter
(Columbia U.)
QM2025 Jaein Hwang INTT
(Korea Univ.)
Hard Probe Cheng-Wei
2024 (NCU) NI
QM2023 Ch(ﬁ:,‘ga’;/e‘ INTT

« 2024 Student Presentation Award of the
Physical Society of Japan (Cheng-Wei, NCU)

» 2" Year Doctoral Course Research Fellowships,
ZTcxpan Socue,’r‘zl for the Promotion of Science
Ryotaro Koike, Kyoto Univ.

INTT team contributes to SPHENIX gaining worldwide recognition.



Take initiative of sSPHENIXI
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Summary

« SPHENIX is a new experiment at RHIC.
* Operation 2023 - 2025.

« Japan-Taiwan-Korea-USA are collaborating to build INTT
silicon detector.

» Taking advantage of geographical advantage of eastern Asia,
we formed very strong team.

* The INTT team has been successful in taking the initiative
of sSPHENIX experiment!
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