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Outline

o Motivation

a Double Micro-Mesh (DMM) TPC under intense beams
» Measurement of 12C+12C fusion reaction

= Measurement of 30O(p,a) reaction

2 Summary



Important thermonuclear reactions with charged particle emission
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Experimental challenges in direct measurements
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Background of gamma and neutrons in JUNA underground lab

Y. P. Shen et al., Sci. China-Phys.Mech.Astron.102022(2017)60

H. Chen’s thesis (IMP)
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Background of charged particles in LUNA
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TPC applied under intense stable beams
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Double micro-mesh (DMM) in TPC

Requirements: long stability at ~100mbar He-based gas for MeV particles
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Performance test of DMM
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Performance test of DMM

Non-uniformity distribution: 5.4%
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12C+12C fusion reaction at stellar energies

1. Massive star Tang and Ru, EPJ Web Conf., 260, 01002 (2022)
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Direct measurement of 12C+12C at LEAF

Low Energy high intensity heavy ion Accelerator Facility (LEAF), IMP, Lanzhou

DTL-1_0.3~0.7 MeV/u

RFQ®@ 81.25 MHz _0.5 MeV/u

Superconducting ECR source

Courtesy of Yang Yao




Alpha measurements at E_,,=2.75 MeV
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Alpha tracks during experiment

Si array

Finally used
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Alpha measurements at E_,,=2.40 MeV
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Preliminary result (ay channel)
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Oxygen isotopic ratios in giant stars: 1/180(p,a)

Lebzelter et al., A&A 578, A33 (2015)

Palmerini et al., Universe 2021, 7, 175
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Measurements of 180O(p,a) reaction using 240 kV accelerator

Proton accelerator: 240 kV (IMP),
upto 15 mA
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Big challenges in experiments

o 1B contaminant in oxygen targets

o Carbon deposition due to working gas in TPC

Working gas: He+Ar+CO, @ 100 mbar
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Summary

o Double Micro-Mesh (DMM) TPC is developed and operated at 50-150 mbar gas pressure

o DMM-TPC as DE detector

= Measurement of low-energy charged particles of 1?C+12C fusion reaction at stellar energy
= Study of important (p,a) reactions in CNO with beam intensity of a few mA

o DMM-TPC as Bragg detector (on going): 1°B(a,d/p) reactions important in primordial stars
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