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» Stellar Nucleosynthesis Reactions
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Production factors of elements vary significantly depending
on the cross section of the reactions.
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= COREA experiment
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Measurement of cross section of '?C(a, 7)!°O near the Gamow window
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= COREA experiment

500 keV/u 100 ppA '*C9" ion beam

active target TPC w/ “He gas

Measurement of p/g with the 3 T magnet

LaBr; detector array for the E1/E2 capture ratio measurement

Coincidence measurement of recoil '°0 and 4

Superconducting Low Energy
ECR ion source Beam Transport
(LEBT) system

Radio Frequency
Quadrupole

"""""

Active Target Time
Projection Chamber
(AT-TPC)

KBSI Busan lon Beam Accelerator BIBA

S.H. Kim & J.K. Ahn, “Development of a GEM-based time projection chamber prototype for low-energy
rare-isotope beam experiments”, NIM A 962, (2020)
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= Active Target TPC

- Operation at 0.05 atm - 0.5 atm He : iC,H,, = 9:1
«  Wire-type Field cage
« Amplification w/ Triple GEM
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= Active Target TPC - Field Cage
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- Double-sided field cages, spaced 2 cm apart,
were employed to establish a uniform E-field.

« A dedicated frame and mass ensure consistent
wiring and high reliability.
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= Active Target TPC - Gating system
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= Active Target TPC - Gating system
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- Space charge effect, ion back flow |
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» Performance test of Active Target TPC e
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» Performance test of Active Target TPC

241 Am o source

2lAm source

Event Display

. - Self Trigger
« Performance tests using an 241 Am source 88

are underway for different gas mixtures and
pressures.
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= Plan - Performance test at KIST Pelletron

Diffusion and gain studies for various

lon Energy Current energies and ions will be conducted w/o B-

TOF-E detector test bed D 2 MeV 2 uA field at this stage.
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» Active Target TPC - Simulation study
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H.M. Yang, “Track Reconstruction in the Active-Target Time Projection Chamber using Deep Learning Methods”, Master’s thesis
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» Active Target TPC - Simulation study
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* Recoils are easily separated from beams at high energies, but not always at low energies.
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= Yield Estimation

G REA
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- Small detector prototype will prove the operation principle with high-intensity beams in 2025.
+ The COREA experiment will run in these years from early 2026.
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Scattering angle and energy spread of recoil nuclei
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» Active Target TPC - Simulation study

H.M. Yang, “Track Reconstruction in the Active-Target Time Projection Chamber using Deep Learning Methods”, Master’s thesis
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. Effective Charge States of Recoil 16Q4%* ohﬁN“ (_':OI 4F{EA
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Effective charges of '°C ions in He/iC4H10(90/10), 0.1 atir
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1.2 T magnet + Silicon detector

+ Recoil nuclei quickly take up electrons in He gas to change their charge states
- A focal-plane spectrometer measures Q. of 12C4* and 107" in He gas at

different energies and gas pressures
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