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At the end of last century, a series of breakthroughs 
were made in the researches of laser-particle acceleration, 
intense radiation technology and laser-nuclear physics 
since the great progress of the technology of ultrashort 
and ultraintense lasers. 

 When an ultraintense laser pulse interacts with 
matters, the strong charge-separation field supports 
completely new mechanisms for minimization of particle 
accelerators. We studied the mechanisms of the 
relativistic ion acceleration and found the up-limit of the 
maximum ion energy and the critical momentum trapped 
by the phase-stable field.  At the same time, the 
ultrainense x-rays and  gamma-rays generated have 
distinctive advantages. What is even more exciting is that, 
the combination of ultraintense lasers, the conventional 
accelerators and nuclear physics will provide a large 
scientific research platform for laser-nulear physics. LCS 
at BEPCII is under established to obtained 0.1-100MeV 
gamma-rays. 
  The platform is the unprecedented opportunity of 
laser-nulcear physics and also supplies the advanced 
energy-tunable monochromatic gamma rays for 
defense-related science. 
References 
1) Y. S. Huang†，“Quantum-electrodynamical 
birefringence vanishing in a thermal relativistic pair 
plasma”，Scientific Reports，5，15866（2015）. 
2) Yongsheng Huang†, Naiyan Wang, Xiuzhang Tang, 
and Yijin Shi，“Relativistic plasma expansion with 
Maxwell-J u ¨ ttner distribution”，Physics of Plasmas 
20, 113108 (2013) 
3) Huang Yongsheng†，et al., “Analytical expressions 
of the front shape of non-quasi-neutral plasma 
expansions with anisotropic electron pressures”, Phys. 
Rev. E , 80，056403(2009). 
4) Huang Yongsheng†, et al., “Energetic ion acceleration 

with a non-Maxwellian hot-electron tail”, Applied 
Physics Letters, 92, 141504 (2008); 
5) Huang Yongsheng†, et al., “Hot-electron recirculation 
in ultraintense laser pulse interactions with thin foils”, 
Physics of Plasmas, 14, 103106 (2007). 
6) Tan Zhi-Xin(谭志新) †, Huang Yong-Sheng(黄永盛), 
Lan Xiao-Fei(兰小飞) ,Lu Jian-Xin(路建新), Duan 
Xiao-Jiao(段晓礁), Wang Lei-Jian(王雷剑), Yang 
Da-Wei(杨大为), Guo Shi-Lun(郭士伦), and Wang 
Nai-Yan(王乃彦)†，“Generation of fast protons in 
moderate-intensity laser plasma interaction from rear 
sheath”，Chin. Phys. B Vol. 19, No. 5 (2010) 055201. 
7) HUANG Yongsheng (黄永盛) †, WANG Naiyan (王
乃彦), SHI Yijin (施义晋),TANG Xiuzhang (汤秀章), 
BI Yuanjie (毕远杰), GAO Zhe (高喆)，“Energetic 
Laser-Ion Acceleration by Strong Charge-Separation 
Field”，Plasma Science and Technology, Vol.12, No.3, 
Jun. 2010，p268. 
8) Huang Yongsheng†, et al.,  “Time-dependent 
energetic proton acceleration and scaling laws in 
ultraintense laser-pulse interactions with thin foils” , 
Phys. Rev. E, 79, 036406 (2009). 
 
 
 
 
 
 
 
 
 
 
 

 

L-I33


