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Japan NP community

Low Energy Nuclear Physics
~300 researchers

Driven by world-class facilities like RIBF
(RIKEN) and RCNP (Osaka Univ.).

Strangness and Hadron Physics

~200 researchers

Centered around J-PARC, RARIS (Tohoku
Univ.), SPring-8, and JLab.

High Energy QCD Physics

~100 researchers

. CALC

Actively engaged in international frameworks Zs s
including LHC, RHIC, and the upcoming EIC. :

PHENIX, ALICE, sPHENIX



EIC: Connecting Nuclear Physics

EIC project is supported from entire NP community.
EIC is selected as MEXT roadmap 2026. (HL-LHC, IceCube, etc...)
Multiscale Nuclear Physics

Understand nuclear matter from quarks and gluons to nucleons and nuclei via QCD

Connect the different scales and approaches of the Japanese nuclear physics community
Advanced Detector Technologies

MAPS, LGAD, and streaming readout developed for the EIC

Strong interest in applying these technologies to RIBF, J-PARC, and future nuclear physics
experiments

Our commitment to the EIC should push forward experimental technologies and
physics across the other scales of nuclear science.



ePIC-Japan team
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ePIC Japan Collaboration Growth

13 Domestic Institutions (~70 active members)
spanning major national universities.

Leading roles in ePIC collaboration

Gunji (Tokyo) :Streaming Computing WG convener
Past EB member

Ralf (Tokyo): Past Semi-inclusive PWG convener
Goto (RIKEN): Far-Forward ZDC DSTC

Yano (Hiroshima): TOF Deputy DSL

Shigaki (Hiroshima): Membership Committee
Shimomura (Nara-Women’s): DE&I Committee




ePIC-Japan contributions
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bTOF activities in Japan

Building the Infrastructure
Development infrastructure established at RIKEN and Hiroshima (2025-2026)

100 m? Class-10,000 clean room in Hiroshima (already in use) and 50 m2 Class-1,000 clean
room in RIKEN (will be built) and dedicated detector-development facilities

Leading bTOF Development

Japan leads the development of all major components
except ASIC and RDO

AC-LGAD strip R&D: laser characterization and beam tests

Long FPC bus and support structure from RHIC experiences

Prototyping and system integration  T-Hachiva
Toward Production

RIKEN and Hiroshima:
sensor QA/QC, module production and QA/QC

BNL: stave production



SRO activities in Japan

Building on Existing Expertise
Hardware acceleration and online computing, building on experience from ALICE

SPADI-Alliance: promoting the standardization of streaming data acquisition in nuclear physics

Integrating Japan's SRO Framework into ePIC K.Oyama, T. Takahashi

Develop nestDAQ as a Japanese SRO framework and integrate it into the ePIC DAQ
Contribution through the SRO E&DAQ WG and SRO Readout/Computing WG
Streaming reconstruction and streaming calibration ' T. kumaoka
Demonstrated E1-E2 Integration
BNL-Japan metadata streaming via HTTP/SSE and data transfer via XRootD
End-to-end test-beam data path: NestDAQ - ZeroMQ, - EDM4eic - EICRecon
Toward Autonomous Experiments
Developing Agentic Al for autonomous operation and adaptive experimental workflows

Forming Japanese group and collaborate with AI4EIC



Japanese General Interests in SVT

Building on Japan's MAPS Expertise
ALICE-Japan: ITS3 at U-Tokyo and ALICE3 at Hiroshima and Tsukuba
MAPS is a key technology of interest across the Japanese nuclear physics community

Building a National MAPS Community
Japan should build and share MAPS expertise, infrastructure, and know-how
Expand participation beyond the current EIC community, as Kyushu University is doing with a view
toward FASER upgrade H. Otono, T. Inada
Developing System-Building Capability
Use SVT as an opportunity to develop the capability to design, build, integrate, and operate

complex detector systems
Transfer this expertise to domestic experiments and next-generation projects

Integration of Japanese nestDAQ to advance standardization of SRO

Looking Beyond Today's MAPS
Use SVT to explore next-generation technologies based on MAPS



Resources in RIKEN

A Shared Detector Development Facility
Small team: Taku + PD (bTOF), Yuji, Itaru, and several RHIC-group researchers working on ZDC/bTOF

Existing infrastructure can support both bTOF and SVT, with RIKEN maintaining the facility and U-Tokyo
leading SVT activities

Cleanroom Electrical Characterization
* Cleanroom: 50 m?, Class 1,000 (under * Laser system: NPIL1-106-40FC / EGI-D2-40 (NKT Photonics)
procurement; completion by March 2027) B * Vector network analyzer: P5024B-400
* Oscilloscopes: WR8202 X 5, WP804HD X 2
Assembly and Bonding * Source meters, LCR meters, LVPS, Digitizer: RFSoC

 Wire bonder: M17S — F&K DELVOTEC, .
Computing Infrastructure

* CPU servers X 6, GPU servers X 3, RAID storage
* Disk server (to be installed in FY2026)

fine-wire deep-access wedge bonder
Dispenser: 350PCS-2-SM4000MEGAX
Bond-pull tester: STELLAR4000

e Epoxy die bonder: 7200CR

* Digital microscope: VHX-X1

* Probe Station: CM300xi (come by March)




Resources in U-Tokyo 10

People and Expertise

U-Tokyo provides the core human resources for SVT development, leveraging the infrastructure
at RIKEN

Gunji, Lim (ALICE ITS), Kumaoka (EIC)
2 M2 students working on ITS3 and CMOS-LGAD
2 incoming M1 students in FY2027
5 new Pl positions for EIC are under screening. 1 PD position will be opened.
We plan to involve ~2 new PlIs in SVT, together with students and existing researchers

Target: 4-5 researchers forming the core SVT development team

Current Activities on MAPS

MOSIAX characterization, including beamtests at CERN, radiation-tolerance studies and
development of evaluation tools

Preparation for the BabyMOSIAX beam test at KEK
Streaming reconstruction and calibration

T. Egami



RIKEN and U-Tokyo Contributions to SVT
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With limited resources, we aim to maximize synergies with ALICE ITS3/ALICE3
and focus on areas where Japan can make a distinctive contribution.

Sensor & Module Production

Wafer probing and sensor QA Since we do not have any expertize to lead, we will

] ] start from following LBNL, Bari, UK, MIT, etc...
Disk module production

Readout & Reconstruction

Full-chain readout, from detector to data acquisition

Streaming reconstruction and streaming calibration
SVT alignment : ACTS + Millepede in EICReco

Beam Test & Integration
KEK beam-test coordination

Integration of detector, readout, and reconstruction in a common test environment



Beamtest at KEK 19

December 13-20, 2026
Shared among babyMOSAIX telescope, SPARC, and AC-LGAD / CMOS-LGAD studies

Bong-Hwi Lim (U-Tokyo) will coordinate the beam test.
ALICE-Driven Detector R&D
babyMOSAIX telescope + SPARC sensor: primarily for ALICE ITS3 / ALICE3 development
AC-LGAD / CMOS-LGAD characterization
Beam time and priorities will be adjusted according to the needs of the respective projects
SVT Demonstration
If the beam-test schedule allows, use the last 1-2 days for an EIC SVT demonstration

nestDAQ streaming readout and data acquisition

EICRecon streaming reconstruction, alignment calibration



ePIC Integration Testbed : mini-ePIC

A large-scale experiment requires many subsystems to
operate in a synchronized and coordinated manner.

A beam-test platform will be required for the integration
of individual components and the development of
integrated experiment operation.

Detector control system
Streaming DAQ & real-time event building

OMET

Real-time reconstruction & calibration
OrChEStratlon l’r\in‘mr.\ prot;;f& -

_unseparated hadron beams

Agentic Al for experiment operation

J-PARC High-p beamline with secondary target under
consideration with hadron community (MARC experiment)

This will provide pi/K/p up to 20 GeV.



Beyond SVT 14

https://link.springer.com/rwe/10.1007/978-981-16-4544-0 19-1

From SVT to Next-Generation Silicon Detectors

Continue developing advanced silicon technologies beyond
the current SVT program.

<40um

3D-stacked or 3DIC on MAPS
Build on the ~50 ps timing demonstrated with APTS

Develop 3D-stacked architectures enabling precision timing +
energy measurement with advanced front-end electronics

Source: Sony

I | B |
Al-Enabled MAPS i RE
Move beyond simple hit detection toward intelligent Introduction to Al on ASICs in high-energy physics
processing at the pixe' level And a neural-network-based readout for a MAPS vertex
detector
Explore Al-enabled MAPS for real-time feature extraction g
Q MIT PixEl¢ group e u
and data reductlon at the sensor M. D.Nicﬁtiu, R. Zheng, P. Vicente Leitao, A. T. Holtermann, I. A. ..=

Cali, G. M. Innocenti, J. Lalic ol

From Pixel Conference 2026


https://link.springer.com/rwe/10.1007/978-981-16-4544-0_19-1
https://link.springer.com/rwe/10.1007/978-981-16-4544-0_19-1
https://link.springer.com/rwe/10.1007/978-981-16-4544-0_19-1
https://link.springer.com/rwe/10.1007/978-981-16-4544-0_19-1
https://link.springer.com/rwe/10.1007/978-981-16-4544-0_19-1
https://link.springer.com/rwe/10.1007/978-981-16-4544-0_19-1
https://link.springer.com/rwe/10.1007/978-981-16-4544-0_19-1
https://link.springer.com/rwe/10.1007/978-981-16-4544-0_19-1
https://link.springer.com/rwe/10.1007/978-981-16-4544-0_19-1
https://link.springer.com/rwe/10.1007/978-981-16-4544-0_19-1
https://link.springer.com/rwe/10.1007/978-981-16-4544-0_19-1

Backup slides



MEXT Roadmap
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EIC Promotion structure

ePIC-Japan — Institutional Participation
Join ePIC as a member institution
Participate through the ePIC-Japan group
Detector, DAQ, software, physics analysis, etc.
13 institutions are already participating in Japan
EIC-Japan Consortium — Individual Participation
Join EIC-related activities as an individual researcher

Open to researchers from physics, accelerator, detector, DAQ, Al, software,
data analysis, theory, and beyond

Connect to the broader EIC research community

A gateway for expanding participation beyond the existing ePIC institutions



Detectors in high-p and pi20

MARQ spectrometer construction

Hadron Blind Detector Lead Glass detector E16 setup

MARQ Spectrometer

Threshold-type
Cherenkov PID detector

Cherenkov detector

SSD p beam GEM tracker —— =

** Magnet pole piece to be flatten

Barrel DC

* Detector & DAQ preparation ongoing
* Timing counters: Cherenkov, RPC, plastic scint.  Beam RICH
* Trackers: Scintillating fibers, drift chambers \
* PID: RICH, Beam-RICH, Threshold AC 1

* Streaming DAQ

Fiber tracker



pi20 beamline under planning

pi20 beamline : High-p beamline can provide 2"%"™ beams

Production Target
15 kW loss (SM)

Collimator
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Focal Point (IF)

Exp. Target (FF)




pi20 beamline under planning

20

* High intensity: >107 /spill for n*, p ( >105 /spill for K-, p) up to 20 GeV/c

Intensity [/spill (4.2 sec)]
1.E+09

1.4 X 108 /spill @ 20 GeV/c

T

1.LE+07

K- —
1.E+06 /
K+

1.LE+05
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1.LE+03
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* 15-kW loss @ production target
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