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Active Target Time Projection Chamber (TPC) for
Nuclear Astrophysics Experiments

ZHANG Zhichao'?, ZHANG Ningtao"!, LU Chengui’, PU Tianlei'?, ZHANG Jinlong!, CHEN Han!?, DUAN Limin!,
GAO Binshui!, LI Kuoang', LI Yutian'?, QIAN Yi!, RU Longhui'?, TANG Xiaodong!, WANG Xinyu'?,
XU Xiaodong!, ZHAO Hongyun!, CAI Ziwei®, JI Binfei®, LI Qite®, XU Jinyan®, LIN Weiping®
(1. Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. School of Physics and State Key Laboratory of Nuclear Physics and Technology, Peking University, Beijing 100871, China;
4. Institute of Nuclear Science and Technology, Sichuan University, Chengdu 610064, China)

Abstract: The fusion reaction of neutron-rich nuclei occurring in the neutron star crust is considered to be the im-
portant heating process in neutron stars and X-ray super burst. Limited by the intensity of radioactive beams and
the complexity of reaction mechanism, experimental data so far are rare and can not constrain relevant theoretical
model effectively. The time projection chamber (TPC) based on the active target technique works with the detec-
tion gas as the target, which can record all the tracks including the incident particle and charged particles from the
reaction occurring in the detection gas. TPC has approximately 47 solid angle acceptance and 3D track recon-
struction capabilities, which can significantly improve detection efficiency, making TPC a powerful device to meas-
ure the low cross sections of fusion reactions. A 240-channels active target TPC has been developed. The test ex-
periment of 'N4+12C fusion measurement was carried out and validated the feasibility of measuring the fusion reac-
tion cross section by active target TPC. In order to obtain more accurate reaction tracks to identify fusion events, a
1024-channels TPC was constructed and then commissioned by measuring the 1204+12C fusion reaction cross section
at energies around coulomb barrier. The preliminary result is in good agreement with the existing experimental data.
Key words: fusion reaction; active target; TPC
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