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Relativistic Heavy Ion Collider (RHIC)

++ ++

sPHENIX
• 2023 : Commissioning Au+Au
• 2024 : p+p, Au+Au
• 2025 : Au+Au, p+p
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sPHENIX Experiment
~New Generation Jet Detector~
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Figure 1.1: Engineering drawing (cutaway) of the sPHENIX detector. From the inside out the drawing

shows tracking system, electromagnetic calorimeter and inner hadronic calorimeter, superconducting

magnet and outer hadronic calorimeter. A detailed discussion of the sPHENIX detector subsystems

can be found in the sPHENIX Technical Design Report [3]

(or replacement) of the PHENIX experiment at RHIC. The physics case and detector design were

further developed in the years leading up to the 2015 Nuclear Physics LRP. A detailed design

proposal was completed in 2015 [4], and in early 2016 the current sPHENIX collaboration was

formed. As of early 2020, sPHENIX has more than 320 members from 80 institutions in 13 countries.

The project received DOE CD-0 approval in late 2016, CD-1/ 3a approval in 2018 and entered its

construction phase after PD 2/ 3 approval in fall 2019. The schedule foresees commissioning of the

detector in 2022 and start of physics data taking in early 2023. The current expectation for 2025 as

the final year of sPHENIX operations is dictated by BNL’s reference schedule for the EIC project.

1.2 sPHENIX performance measures

The layout of the sPHENIX detector is shown in Figure 1.1. The experiment has been designed

to allow high-statistics, high-resolution measurements for a broad range of observables related

to jet production and modification, quarkonium production at high mass (or high pT), and yields

and correlations of heavy quark (charm and bottom) hadrons and heavy flavor tagged jets. This is

achieved through several advances compared to the current instrumentation at RHIC:

• High data rates: the sPHENIX tracking and calorimetry provide hermetic coverage over

full azimuth and pseudorapidity |h| < 1, with a readout rate of 15 kHz for all subdetectors.
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What’s new about sPHENIX

5
4, but incomplete for jet without HCAL

4 & -1<<1 with HCAL
Designed to be ideal detector for Jet

Limited acceptance to measure Jet. 

2025/11/13



Illustrated by Misaki Ouchida (Hokkaido University)

Physics Goals

6



INTT-sPHENIX
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Calorimeter system
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TPOT

2025/11/13

Silicon pixel detector (MVTX)
• 29 um x 27 um, pixels
• 2.5 cm < R < 4.5cm
• 20 BLCK integration time

Silicon strip detector (INTT)
• 78um, strip sensors
• 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



sPHENIX Collaboration
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Total 330 Collaborators from 54 institutions 

INTT ~13%



Strategy to maximize the presence

sPHENIX
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Three Beam Tests of INTT

14

2018@FNAL

2019@FNAL

2021@ELPH in Japan

have confirmed that the 
INTT ladder is performing 
as designed.!



Ladder Elements Production in Japan

Bus Extender

HDI

Silicon

Stave

15

INTT Silicon Ladder



Ladder Assembly System

Taiwan
Assembly

BNL
Assembly

HDI

silicon

stave

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

INTT assembly in Taiwan
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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

Ladder assembly procedures :
• 2 half-ladder glued on stave Pick up tools

Sample tray

Assembly tray

Taiwan Silicon Detector Facility (TSiDF)

Cheng-Wei Shih

Rong-Shyang Lu

Wei-Che Tang

Ou-Wei Cheng

Kai-Yu Cheng

Lian-Sheng Tsai

Jenny Huang

1/3 of Ladder Assembled



INTT-Silicon Strip Detector

Japan-Taiwan-Korea-USA international Collaboration
18

Cheng-Wei 
(NCU)



sPHENIX
Commissioning

Are we looking at true signal?

New detector, new electronics, new 
beam environment, new data 
acquisition, new decorder, new 
analysis software…

Mid. May, 2023



INTT Commissioning

Preliminary Plots approved within 3 weeks started commissioning

New detector, new electronics, new 
beam environment, new data 
acquisition, new decorder, new 
analysis software…
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A correlation between #INTT clusters 

and the difference of zvtx 

reconstructed by MBD and INTT.

Released on Aug/18/2023.
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sPHENIX Preliminary 
Au+Au sNN = 200 GeV

August 18, 2023
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A correlation of zvtx reconstructed by 

INTT and MBD.

Released on Aug/18/2023.

zvtx distribution reconstructed by INTT. 

Released on Aug/18/2023.

Providing Reliable Reference to MBD
MBDMBD

MVTX
INTT

INTT also provided reliable references for MVTX and TPC as well



INTT 2Weeks Analysis Workfest
November, 2023 in Taiwan November, 2024 in Korea

• Boost up analysis of 
new data

• Training of junior 
students

• Stoic lifestyle of 
Taiwanese/Korean 
senior students made 
good influences to 
younger students



One of 2 First Physics Papers of sPHENIX

• Measured charge multiplicity in Au+Au using INTT
• In good agreement with existing RHIC data!
• 2025/8/12 Published from Journal of High Energy 

Physics. 
• Cheng-Wei Shih (NCU) gave a plenary Talk at Initial 

Stage 2025 in NTU
23

INTT Inner 
Layer

INTT hit

INTT Outer 
Layer

https://link.springer.com/article/10.1007/JHEP08(2025)075

https://link.springer.com/article/10.1007/JHEP08(2025)075


Press Release  

Brookhaven (USA)

National Central University (Taiwan)

RIKEN & Nara Women’s Univ. (Japan) 



First NIM Paper of sPHENIX Main Detector

25

https://www.sphenix.bnl.gov/PublicResults#final



Proposed plan for INTT Publications
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Topics Target Journal Leading Author Timeline Status

Bus Extender 
(Electrical) 

The Japan Institute of 
Electronics Packaging

Takashi Kondo 
(TIRI)

2022/Aug Published

2021 Beam Test ELPH Ann. Rprt.
Genki/Cheng-

Wei/Yuka
2022/Winter Published

INTT Ladder NIM Itaru 2025/Sept. published

2021 Beam Test NIM Genki/Cheng-Wei 2025/Summer Submitted

INTT Barrel NIM Itaru/Rachid 2025/Winter In preparation

Bus Extender
(Mechanical)

NIM Takashi 2026?
Final evaluation of 

the yield rate



sPHENIX Poster/Presentation Awards
Major 

Conference
sPHENIX
Winner

Subsystem

Initial Stages 
2025

Emma 
McLaughlin

(Columbia U.)
Calorimeter

QM2025
Jaein Hwang 
(Korea Univ.)

INTT

Hard Probe 
2024

Cheng-Wei 
(NCU)

INTT

QM2023
Cheng-Wei 

(NCU)
INTT

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

• 2nd Year Doctoral Course Research Fellowships, 
Japan Society for the Promotion of Science 
(Ryotaro Koike, Kyoto Univ.)

Cheng-Wei

Jaein

Cheng-Wei

INTT team contributes to sPHENIX gaining worldwide recognition.



Take initiative of sPHENIX!

Image created by Gemini



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 sPHENIX experiment!
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