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– Kihyeon Cho (KISTI)
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Geant4 Collaboration
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Purpose of the Project
• To collaborate on beam simulations based on Geant4

• Initial motivation is for the RAON accelerator, IBS in Daejeon.
– Proton, oxygen, xenon, and uranium beams of a few hundred MeV/u

– RAON’s first official experiment began (Jul. 8, 2024).

• Goal: Pre-verification through large scale computer simulation

- To assess Geant4 performances in predicting isotope production

- To provide the subject of the experiment (The first)

• Note that the study interest is not limited to the RAON accelerator. 
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Group Activities
• The Korean and French teams

⇒ Developed Geant4 R&D within the Geant4 collaboration 

⇒ Contributions to the Geant4.11.4 release (Dec. 5, 2025)

• The Korean groupN experiment large-scale computational simulation
⇒ Large scale computational simulations for RAON experiments RAON experiments

• The French group

⇒ Developing an ultra-thin beam profiler 

⇒ Developing the “event biasing” in Geant4

⇒ Developing the INCLXX Geant4 model

7



Face to Face Meeting 
1) Date: Feb. 6~7, 2025

2) Place: Pohang Accelerator Laboratory, Pohang, Korea

3) Participants: 9 persons

- Kihyeon Cho, Kyungho Kim (KISTI), Sebastien Incerti, Hoang Tran 
(IN2P3), Makoto Asai (Jefferson lab), Soon Yung Jun (Fermilab),      
Luis S. Pico (Lund University), Se Byeong Lee (NCC), Garam Han (PAL)

4) Aim: 

- To attend the Geant4 Tutorial and present our recent 
developments

- To promote our activities and improve collaboration on Geant4 
beam simulations
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2 Papers 
1. Numerical analysis of RAON heavy ion beam and target interaction using Geant4

- Authors: Kyungho Kim and Kihyeon Cho (KISTI)                                                 

- J. Korean Phys. Soc. 87, 843 (2025). 

2. Nuclear Theory in the KISTI-6 supercomputer era

- Authors: Kyungho Kim and Kihyeon Cho (KISTI) 

- J. Subatomic Part. Cosmol. 3, 8 (2025).
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3 Conference talks

1. 2025 Joint workshop of TYL/FJPPN and FKPPN

- Date: May 14, 2025

- Location: Nantes, France

- Talk title: Beam Simulations

- Presenters: Kihyeon Cho and Marc Verderi

2. 2025 Korean Society for Computational Science and Engineering Spring Meeting

- Date: May 14, 2025

- Location: Seoul, South Korea

- Talk title: Particle Physics in the KISTI-6 Supercomputing Era

- Presenter: Kihyeon Cho

3. The 26th International Conference on Accelerators and Beam Utilizations (ICABU2025)

- Date: Nov. 13, 2025

- Location: Pohang, South Korea

- Talk title: Prospects for RAON Experiments with the KISTI-6 Supercomputer

- Presenter: Kihyeon Cho
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Meeting Organization

Geant4 seminar 

- Title: Geant4 Activities in Europe

- Speaker: Dr. Alexei Sytov

- Date: Nov. 4, 2025

- Location: KISTI, Daejeon, Korea

- Participants: 6 persons
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12th Int’l Geant4 Tutorial in Korea 2025

• Date: Feb. 2~7, 2025

• Location: Pohang Accelerator Laboratory, Pohang, 
Korea

• Aim:

- Tutorials for users already familiar with previous 
Geant4 versions

- To have bidirectional information exchanges between 
Geant4 team and Korean users

• Participants: over 50 persons
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Korean Group Activity
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• Large scale computational simulations for RAON experiments

• IBS, KISTI 

• 350 accounts: 1,500 exclusive nodes allocated for two months        
(May 1 ~ June 30, 2024)

• Pre-verification through large scale supercomputing simulations
⇒ Providing candidate isotopes for the RAON experiment (The first)

RAON Simulation
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• Conditions of experiments
• Geant4 version: 11.2.0 

• 1,000,000 events for each condition

• PhysicsList: FTFP_INCLXX

• Ion counting condition
• Escaped from Be target

• Propagated 100cm downstream from the target

• Forward direction with θ < 10°

Simulation

Geant4 beam Target

Particle
Energy 

(MeV/u) 
Materials

Thickness 
(mm)

Sn → Be Sn132 200

Beryllium
1 ~ 10 mm 
(1mm step)

U → Be U238 200

1. Heavy Ion beam Interaction 
using Geant4
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2D Distributions 
(U beam, 5mm Be target)

• With event generation optimized thickness

– U beam for 5mm Be target
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• Nurion was utilized to perform precise 
microscopic and ab initio nuclear structure 
calculations of rare isotopes.

• The computation successfully predicted the 
nuclear structure of Sodium-21 (²¹Na) based on 
first-principles nuclear theory.

2. Supercomputing-Assisted 
Nuclear Structure
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“Nuclear Charge Radius Measurement for Neutron-deficient 
Na Isotopes”, Contributed Oral, INPC 2025, Daejeon, Korea. 
PDF abstract available via IBS Indico System (Indico)

• 21Na, Ab initio prediction (May~Jun. 2024)

• RAON CLS (Collinear Laser Spectroscopy) 
Experiment (Dec. 2024)

• Results were reported in INPC2025 
(2025.5)

Theory-Simulation-Experiment
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News Coverage
KISTI’s Nurion Supercomputer Meets IBS’ RAON Accelerator. 

(2025.06.22)
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RAON with KISTI-6 supercomputer

• A GPU-based 600-PF supercomputer will be launched in 
fall 2026.

• It will enable exascale, AI-accelerated research for 
high-precision nuclear simulations (A ≈ 100–200) as well 
as Geant4.
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French Group Activity
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French group activity (1/3)
• Ultra-thin beam profiler (10 m water equivalent), SEE*-based

• Initially motivated by medical needs

• First monitor installed at ARRONAX** in May 2022 (ANR Grant)
• Designed for continuous beams

• But works with FLASH ones (SEE phenomenon very linear)

22

68 MeV proton beam

Continuous, 17 pA

Peak signal : 400 fA

Continuous, ~20 nA

Peak signal : 6 nA

FLASH, ~1 µA, 10 ms

Peak signal : 400 nA

Horizontal
strips

Vertical
Strips

(not visible here)

Insertion in beam *SEE: Secondary Electron Emission
**ARRONAX: Accelerator for Research in Radiochemistry and Oncology 
at Nantes Atlantique



French group activity (2/3)
• A second monitor, a “nomad” copy of the ARRONAX one, is used @ CNAO 

(Pavia, Italy) to assess the possibility to use an adapted PEPITES.

• Constraint : monitor 6.5 m from the patient → need low WET !
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First carbon ions measured by
PEPITES (Nov. 2023)

• Second test beam in Sept. 2024 : 
used “off axis” collection anodes to 
go from 10 µm WET to 5 µm WET : 
still works !

Keep strip 
planes.
Replace 
anode 
planes by 
off axis 
electrodes

• 3rd PEPITES work : try to adapt to laser-plasma beams… (challenging)



French group activity (3/3)

• Development of “event biasing” techniques in Geant4
– Expect to provide biasing functionalities at the level of other 

existing simulation packages
– With the advantage of Object Oriented technologies: the user can extend 

the functionalities, not only use them.

– Revised and uniformized existing Geant4 techniques

– And provided flexible framework to extend to other techniques:
• Biasing of physics process interaction law

• Biasing in final state production

• Both

– Development was released in Geant4 version 11.4 (Dec. 5, 2025).

• Development of the Liège cascade model INCLXX of 
Geant4
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Summary

• Scientific Activities
- Geant4 R&D within the Geant4 collaboration 
- Beam simulation and detector optimization
- Supercomputing-assisted nuclear structure for RAON

• Outreach & Collaboration
- 2026 Geant4 Collaboration meeting (Bordeaux, France, Oct. 2026)
- 13th International Geant4 Tutorial (Daejeon, Korea, Nov. 2026)

RAON experimental program

⇒ To advance common scientific goals with the KISTI-6 supercomputer 
and the RAON experimental program
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