
 

Overview of Physics Results from HL-2A  
Yi Liu1, M. Xu1, L.W. Yan1, X.M. Song1, J.Q. Dong1, X.T. Ding1, B. Lu1, D.Q.Liu1, J. 
Rao1, W.M. Xuan1, Q.W. Yang1, G.Y. Zheng1, X.L. Zou2, Y. Q.Liu3, W.L. Zhong1, 
K.J. Zhao1, X.Q. Ji1, W.C.Mao1, Q.M.Wang1, Q. Li1, J.Y. Cao1, Z.Cao1,G.J. Lei1, J.H. 
Zhang1, X.D. Li1, X.Y. Bai1, J. Cheng1, W. Chen1, Z.Y.Cui1, L. Delpech2, 
P.H.Diamond4, Y.B.Dong1, A. Ekedahl2, T. Hoang2, Y. Huang1, K. Ida5, K, M.Isobe5, 
D. Mazon2, S.Morita5, Z.B. Shi1,D.L.Yu1, Y. Zhou1, C.H.Cui1, B.B.Feng1, M.Huang1, 
Y.G. Li1, B.Li1,G.S.Li1, H.J.Li1, J.F.Peng1, Y.Q.Wang1,X.R.Duan1, Yong Liu1 and 
HL-2A team 
1Southwestern Institute of Physics, P.O. Box 432, Chengdu 610041, China 
2CEA, IRFM, F-13108 Saint-Paul-lez-Durance, France 
3CCFE, Culham Science Centre, Abingdon, Oxfordshire, OX14 3DB, UK 
4CASS & Department of Physics, UCSD, La Jolla, CA 92093, USA 
5National Institute for Fusion Science, 322-6 Oroshi-cho, Toki-shi 509-5292, Japan 
E-mail contact of main author: yiliu@swip.ac.cn 
Abstract. Important advances have been made on HL-2A, aided by substantial developments to 

plasma control, diagnostics and heating systems. The first high coupling efficiency of low-hybrid 

current drive (LHCD) with the Passive-Active Multi-junction (PAM) antenna was successfully 

demonstrated in H-mode plasma on the HL-2A tokamak, such low-hybrid wave has also been found to 

be advantageous in ELM mitigation. In addition, various ELM mitigation techniques have been 

investigated, including supersonic molecular beam injection (SMBI), impurity seeding, resonant 

magnetic perturbation (RMP). For the first time, the synchronization of geodesic acoustic mode (GAM) 

and magnetic fluctuations was observed in edge plasmas, revealing the frequency entrainment and 

phase lock. For the internal transport barrier observed in the neutral beam injection (NBI) heated 

plasmas，both magnetic shear and EPM modes such as fishbone activities or long-live modes have been 

identified as playing a determining role in the initial onset of ITB and its subsequent development. In 

the MHD research, neoclassical tearing modes (NTMs) driven by the transient perturbation of local 

electron temperature during the non-local thermal transport events have been observed. Feedback 

control/suppression of MHD tearing modes with EC heating has been demonstrated. Long-lasting 

runaway electron plateau was achieved after argon injection and the runaway current beam was 

successfully suppressed by SMBI. In the area of energetic particle research, it was found that low-n 

Alfvenic ion temperature gradient (AITG) modes could be destabilized in even with weak magnetic 

shear and low pressure gradients. Moreover, EPMs were completely stabilized with very localized 

deposition of ECRH in the dedicated experiments.  
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