Autumn Conference of 2020 Korean Nuclear Society

Monte Carlo Simulation Study for Verification of
Target and Beamline on puSR Facility in RAON

Kyungmin Kim?b, Kihong Pak b, Jae Young Jeong V), Junesic Park b, Sangmin Lee?, Ju Hahn Lee 2, and Yong Kyun Kim1)

DHDepartment of Nuclear Engineering, Hanyang University
Institute for Basic Science

E-mail: ykkim4@hanyang.ac.kr

Presenter : Kyungmin KIM
2020. 12. 17 (Thu)

{(S2) HANYANG UNIVERSITY




Table of contents

HANYANG UNIVERSITY

Monte Carlo Simulation for Verification of uSR facility

-Chapter 1. Introduction
-Chapter 2. Methods and Results

-Chapter 3. Conclusion




Chapterl. Introduction
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Chapterl. Introduction

Target verification

Proton beam

e | USR facility of RAON, KOREA
‘ Design of muon beamline

Beamline verification
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Chapter2. Methods and Results

> First of all, determination of locations of the focal planes.
» Secondly, collection of particle information at each focal plane.
> Finally, determination of particle identification (PID) methods at each focal plane.

First of methods Second of methods Finally
i “ - N
e Particle information at each focal plane
;mu on informat . - — Beam intensity at focal planes
w0 o Tl E . (particles/s)
- Particle : 3 5
Muons, aepeamine 1% Focal 2 Focal 3™ Focal
“-L 3.08
- @ine. .. i 'l‘ plane plane plane s
W 1.78x10° | 2.10x10* | 8.00x10? H
: surface p* | 1.47x105 | 129x10* | 6.82x10?
et 3.23x10° | 2.11x10* N/D
o 150 200 250 300 350 400 Introduction p+ 9'43 2 1 06 7'88 a 103 N/D |tl—9‘ 1};—8 1}:‘—4’ |tlr|$
oo Momentum (MeVic) - ; n’+ 936)( 104 N/’D N’I‘D TOF(sec)
e 8.62x107 N/D N/D
£ G4beamline based on GEANT4 PID methods
o pive)

HANYANG UNIVERSITY

RAISEs




Chapter2. Methods and Results

Determination of focal planes
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Chapter2. Methods and Results
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Chapter3. Conclusion

> The proper measurement locations and PID method for the verification were determined using Monte-Carlo simulations.
» The result of validity was verified.

» Muon Beam Profile Monitor (uBPM) is required to perform measurements.

» The basic data for uBPM design was derived.

Example of uBPM

0

Density (arbitrary) L ocam

1585504

100

504

Y-axis of Beam (mm)
°
Y-axis (mm)

50

-100 ' : -
-100 -50 0 50 100

X-axis of Beam (mm)

X-axis (mm)

Example of uBPM simulation All surface muon distribution Detected surface muon distribution

HANYANG UNIVERSITY RAISKs)




Autumn Conference of 2020 Korean Nuclear Society

Thanks for
your attention!

Presenter: Kyungmin KIM

E-mail : whitepaper@hanyang.ac.kr

& HANYANG UNIVERSITY




