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The plasma rotation profile is uncertain in detail for projections to ITER, relative to the 

temperature and density profiles, largely because of the uncertainty in the size scaling of 

intrinsic rotation and the variation in details of the measured core rotation profile, which 

can display large variations and change sign with a small change in plasma parameters [1]. 

Recently an empirical dimensionless scaling for the intrinsic toroidal rotation magnitude 

under axisymmetric tokamak conditions has been proposed [2], namely that MA ~ ρ
*βN , 

where MA  is the toroidal velocity scaled to a global Alfven velocity, ρ*  is the local ion 

gyroradius scaled to the minor radius, and βN  is the usual definition of normalized beta.  

This toroidal velocity is in the direction of the plasma current, co-Ip.  This scaling projects 

to a modest rotation frequency for the ITER inductive scenario, ~ 4 krad/s at r ~ 0.7.  

Interestingly, this projected intrinsic rotation value is well within a factor of 2 of a 

projection arising from other completely different DIII-D experiments that utilize NBI 

modulation to back out an intrinsic torque and extrapolate to ITER [3].  This dimensionless 

scaling is shown to be directly related to the well-known machine parameter scalings of 

Rice and Parra [see Ref. 2], which scale the intrinsic toroidal velocity with stored energy, or 

ion temperature, respectively, divided by plasma current magnitude.  To investigate how 

this scaling might be described in gyrokinetic theory, the reduced gyrokinetic code, TGLF, 

has been used for comparison with DIII-D intrinsic rotation data.  A theoretical basis for 

this scaling appears to be the balance between the ExB shear-driven momentum stress in 

the co-Ip direction and the turbulent momentum transport in the region 0.7 < ρ <1 , where 

ρ  is the normalized minor radius.  This work was supported by U.S. DOE under            

DE-FC02-0-04ER54698. 
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