
Investigation of Intrinsic Rotation Dependencies in Alcator C-Mod using a New Data
Analysis Workflow

D. J. Kwak1, A. E. White1, C. Gao1, M. Greenwald1, N. Howard1, M. L. Reinke2, and J. E. Rice1

1MIT Plasma Science and Fusion Center, Cambridge, Massachusetts 02139, USA

2York Plasma Institute, Heslington, York YO10 5DQ, United Kingdom

(Dated: February 20th, 2015)

Toroidal rotation, important for suppressing various turbulent modes, is primarily generated through
external sources in current devices, which may not be sufficient for generating adequate rotation in larger
devices i.e. ITER. One possible solution is intrinsic rotation, self-generated flow without external momentum
input, which has been observed in multiple tokamaks [1]. More specifically, rotation reversals, a sudden
change in direction of intrinsic rotation without significant change in global plasma parameters, have also
been observed and are not yet fully understood [2]. Studying this phenomenon presents a rich opportunity
to gain better understanding of intrinsic rotation and of momentum transport as a whole. The literature
presents many different hypotheses, and this presentation will explore three in particular. Each of the first
two hypotheses suggests a unique parameter as the primary dependency of reversals - the dominant turbulent
mode (TEM/ITG) and the electron density gradient, respectively [3,4]. A recent experimental result from
Alcator C-Mod suggests that neither of these present a strong correlation with rotation reversals [5]. An
analytical theory derived from this last hypothesis suggesting collisionality as the key parameter due to
neoclassical corrections will also be tested [6]. Utilizing a new data analysis workflow built around GYRO,
a gyrokinetic-Maxwell solver, we can now process and analyze hundreds of rotation shots at Alcator C-Mod
without constant user management. This allows these hypotheses to be tested more rigorously. Additionally,
this work aims to quantify the effects of measurement and analysis errors on results, reveal the drivers of
turbulence in linear stability analysis in intrinsically rotating plasmas, and create a large database of C-Mod
rotational data to be used for further work.
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