
ICRF mode conversion flow drive experiments on Alcator 
C-Mod* 
Y. Lin, M.L. Reinke, J.E. Rice, S.J. Wukitch, R. Granetz, M. 
Greenwald, A.E. Hubbard,  E.S. Marmar, Y. Podpaly, M. 
Porkolab, N. Tsujii, S. Wolfe, and the Alcator C-Mod Team 
MIT Plasma Science and Fusion Center, Cambridge, USA 
 
ICRF mode conversion flow drive (MCFD) may be a candidate for 
the external control of plasma rotation in large tokamaks like 
ITER. Recently, we have carried out detailed studies of the 
dependence of MCFD on plasma parameters and RF parameters 
[1]. The flow drive efficiency is found to depend strongly on the 
3He concentration in D(3He) plasmas, a key parameter separating 
the ICRF minority heating regime and mode conversion regime. 
The flow drive efficiency decreases at higher plasma density and 
higher antenna frequency. At +90o antenna phasing (waves in the 
co-Ip direction) and dipole phasing, the driven flow is in the co-Ip 
direction, and the change of the rotation velocity increases with 
both RF power level and Ip (opposite to the 1/Ip intrinsic rotation 
scaling). When MCFD is applied to I-mode plasmas, the plasma 
rotation increases until the onset of a possible neo-classical-tearing 
mode (NTM) triggered by large sawtooth crashes. Very high 
performance I-mode plasmas with HITER98,y2 ~1.4 and Te0 ~ 8 keV 
have been obtained in these experiments. 
 
[1] Y. Lin et al., Nuclear Fusion 51 (2011), accepted for 
publication. 
 
*Work supported by USDOE award DE-FC02-99ER-54512. 


