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Experimental Research on the Key Reaction of Stellar
Helium Burning: 2¢(a, 1)1%0

NAN Wei!, GUO Bing"*T, SHEN Yangping"*¥, LIAN Gang'*, SU Jun?, LI Yunju'*, FAN Qiwen', LI Zhihong"*,
WANG Youbaol*, YAN Shengquanl’4, LIAO Junhui'*, ZENG Shengl’4, ZHANG L0ng1’4, CAO Fuqiang1’4, LI Gexingl’4,
CHEN Chen!, NAN Weike', SONG Na!, WANG Qiang', DONG Chao!, LI Jiayinghao!, TIAN Junwen!, ZHANG Yang',

ZHANG Yuqiangl, ZHOU Jiangfengl, CHEN Yuwen!, GUO Changxinl, HOU Jianglinl, JIANG Yuchen',
ZHANG Zhicheng', ZHU Minghao', LIU Weiping'-*

(1. China Institute of Atomic Energy, Beijing 102413, China;
2. College of Nuclear Science and Technology, Beijing Normal University, Beijing 100875, China;
3. College of Science, Southern University of Science and Technology, Shenzhen 518055, Guangdong, China,
4. Jinping Deep Underground Frontier Science and Dark Matter Key Laboratory of Sichuan
Province, Liangshan 615000, Sichuan, China)

Abstract: The '2C(a, 7)!%0 reaction is one of the most important reactions in nuclear astrophysics. It greatly influences the
ratio of the abundances for the carbon and oxygen created at the end of the helium burning by competing with the triple-a pro-
cess. It is of great significance for understanding both stellar and biological evolution, as well as for studying black hole gaps.
It is called the Holy Grail reaction in nuclear astrophysics. In this article, the current research status of this reaction and future
plans were introduced. There are several indirect methods to measure this reaction, such as elastic scattering, B-delayed o de-
cay of 16N, inverse reactions and « transfer reactions. In recent years, there were also some direct measurement experiments.
However, these studies couldn’t make the measurement entering inside the Gamow Window. There are also differences
between different indirect measurement results. The uncertainty of this reaction is still much larger than the critical value of
10%, which is required by the nuclear astrophysics calculation. Therefore, the measurement of this reaction remains a focus of
attention in nuclear astrophysics. The RNB group in China Institute of Atomic Energy used the (“B, 7Li) transfer reaction to
study the 12C(a, 1)'°0 reaction and are working on the direct experiment in Jinping underground nuclear astrophysics laborat-
ory. The lowest energy experiment has been finished and the measurement for lower energy will be performed in the future.
Key words: nuclear astrophysics; a-transfer reaction; underground laboratory

Received date: 22 Aug. 2023;  Revised date: 10 Jan. 2024

Foundation item: National Key Research and Development Project (2022YFA1602301); National Natural Science Foundation of China (12005304,
12125509, 12222514); CNNC Science Fund for Talented Young Scholars; Continuous-Support Basic Scientific Research Proiect

T Corresponding author: GUO Bing, guobing@ciae.ac.cn; SHEN Yangping, E-mail: ypshen@ciae.ac.cn


mailto:guobing@ciae.ac.cn
mailto:ypshen@ciae.ac.cn

	0 引言
	1 间接测量实验研究
	1.1 弹性散射实验研究
	1.2 β延迟α发射
	1.3 逆反应实验研究
	1.4 α集团转移反应

	2 直接测量实验研究
	2.1 地面直接测量实验研究
	2.2 深地直接测量实验研究

	3 总结与展望
	参考文献

