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Progress of the Charge-changing Cross Section Measurements
of Exotic Nuclei at RIBLL2

ZHAO Jianwei, SUN Baohua'
( Bethang University, Beijing 10019, China)

Abstract: Charge radius is one of the most fundamental observables of atomic nuclei, reflecting the proton
distributions in nuclei. Their precision measurements have severed as a key tool to study nuclear structure.
Recently, a novel method to deduce charge radii has been developed via precise measurements of charge-changing
cross sections(CCCS) of exotic nuclei at relativistic energies. This method is in particular suitable for investigation
of exotic nuclei with low production yield. In 2013, we proposed to make such measurements for exotic nuclei
lighter than oxygen based on the RIBLL2 beam line. Since then, the TOF-AFE detector system for particle-
identification(PID) and the CCCS platform have been constructed, continuously optimized and tested. So far
CCCS measurements on a carbon target have been performed for more than 20 isotopes. In this contribution, we
will introduce the progress of detector development, the progress in PID, and our experimental progress and plan.
Key words: exotic nuclei; charge radius; charge-changing cross sections; particle-identification

Received date: 2 Oct. 2018; Revised date: 29 Nov. 2018

Foundation item: National Natural Science Foundation of China (U183220043, 11475014); National Key Program for S&T
Research and Development (2016YFA0400504)

1 Corresponding author: SUN Baohua, E-mail: bhsun@buaa.edu.cn


http://dx.doi.org/10.1088/0253-6102/51/1/23
http://dx.doi.org/10.1088/0253-6102/51/1/23
http://dx.doi.org/10.1007/s10050-002-8757-6
http://dx.doi.org/10.1007/s10050-002-8757-6
http://dx.doi.org/10.1016/j.adt.2017.09.001
http://dx.doi.org/10.1016/j.adt.2017.09.001
http://dx.doi.org/10.1103/PhysRevC.88.011301
http://dx.doi.org/10.1103/PhysRevC.87.024310
http://dx.doi.org/10.1103/PhysRevC.87.024310
http://dx.doi.org/10.1103/PhysRevC.87.054323
http://dx.doi.org/10.1103/PhysRevC.82.011301
http://dx.doi.org/10.1103/PhysRevC.82.011301
http://dx.doi.org/10.1016/j.ppnp.2005.06.001
http://dx.doi.org/10.1016/j.ppnp.2005.06.001
http://dx.doi.org/10.1016/j.physletb.2018.08.071
http://dx.doi.org/10.1016/j.physletb.2018.08.071
http://dx.doi.org/10.1088/0954-3899/42/9/093101
http://dx.doi.org/10.1088/0954-3899/42/9/093101
http://dx.doi.org/10.1038/nphys3529
http://dx.doi.org/10.1038/nphys3529
http://dx.doi.org/10.1016/j.physletb.2017.03.054
http://dx.doi.org/10.1016/j.physletb.2017.03.054
http://dx.doi.org/10.1103/PhysRevC.96.014316
http://dx.doi.org/10.1103/PhysRevC.96.014316
http://dx.doi.org/10.1103/PhysRevLett.118.262501
http://dx.doi.org/10.1103/PhysRevLett.118.262501
http://dx.doi.org/10.1016/S0375-9474(01)00563-2
http://dx.doi.org/10.1016/S0375-9474(01)00563-2
http://dx.doi.org/10.1103/PhysRevLett.107.032502
http://dx.doi.org/10.1103/PhysRevLett.113.132501
http://dx.doi.org/10.1103/PhysRevLett.113.132501
http://dx.doi.org/10.1093/ptep/ptu134
http://dx.doi.org/10.1093/ptep/ptu134
http://dx.doi.org/10.1103/PhysRevC.89.044602
http://dx.doi.org/10.1103/PhysRevC.89.044602
http://dx.doi.org/10.1103/PhysRevLett.117.102501
http://dx.doi.org/10.1103/PhysRevLett.117.102501
http://dx.doi.org/10.1016/j.nima.2016.03.106
http://dx.doi.org/10.1016/j.nima.2016.03.106
http://dx.doi.org/10.1088/1674-1137/41/6/066001
http://dx.doi.org/10.1088/1674-1137/41/6/066001
http://dx.doi.org/10.11804/NuclPhysRev.34.03.591
http://dx.doi.org/10.11804/NuclPhysRev.34.03.591
http://dx.doi.org/10.11804/NuclPhysRev.34.03.591
http://dx.doi.org/10.1016/j.nima.2004.08.100
http://dx.doi.org/10.1016/j.nima.2004.08.100
http://dx.doi.org/10.1016/j.nima.2015.06.022
http://dx.doi.org/10.1016/j.nima.2015.06.022
http://www.caen.it/csite/Product.jsp?parent=11{&}Type=Product
http://dx.doi.org/10.1016/j.scib.2017.12.005
http://dx.doi.org/10.1016/j.scib.2017.12.005
http://dx.doi.org/10.1016/j.adt.2011.12.006
http://dx.doi.org/10.1016/j.adt.2011.12.006
mailto:bhsun@edu.cn

	1 引言
	2 电荷改变截面测量原理
	3 电荷改变截面测量平台
	3.1 飞行时间探测器
	3.2 位置灵敏探测器
	3.3 能量损失探测器
	3.4 数据获取系统
	3.5 测量平台的性能

	4 测量进展与计划
	5 总结展望

