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Summary

» EXB shear flow calculated from force-balance equation
with increasing toroidal rotation as an additional control

> stabilizes the high-n peeling-ballooning modes with only a few
low-n modes unstable

»the highest unstable mode number n is inversely
proportional to the toroidal rotation speed

> Increases the fluctuation levels
> reduces size of pedestal collapses

= The overall characteristics Is consistent with observation of
quiescent H-Mode discharges in DIII-D with edge rotation ranging
from strong counter to strong co-rotation
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The basic set of equations for the MHD peeling-ballooning modes

Non-ideal physics

8_w + (V _|_V ) Vo= BOZV” ﬂ + 2b0 X K - VP, -Using resistive MHD term,
8t BO resistivity can renormalized
8P as Lundquist Number
—+(v +V ) VP =0,
ot S1una=(NBo/Mo) (/R ?)
aAl 1 After gyroviscous cancellation,
E — B |¢ + 7] VJ_ Al’ the diamagnetic drift modifies
0 the vorticity and additional

n-M. nonlinear terms
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BO toroidal rotation as a control
knob

j|| B Vl A“, _ 1 XV( o (Do) E =(UINZeB)V 1PV Bo-vp0B,

.Parallel velocity
V|0=VeBe¢/B+v,B /B

0:0 CENERAL ATOMICS

THE UNIVERSITYW




Linear growth rate of BOUT++ and ELITE

cbm18 dens8 (standard cutoff Psi_n=.701)
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ExB shear flow calculated from force-balance equation with increasing
toroidal rotation stabilizes the high-n peeling-ballooning modes
(P, =P, =0.5P), cbom18 _dens6

In order to get correct instability threshold at low-n, a filtering
technique has to be used to simulate a linear mode at atime ]
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Toroidal Mode Number (n)
The highest unstable mode number n is inversely proportional to the toroidal rotation speed
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ExB shear flow calculated from force-balance equation with increasing toroidal rotation

reduces

size of pedestal collapses and maintains high fluctuation level
(P, =P, =0.5P), cbom18_dens6
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Summary

» EXB shear flow calculated from force-balance equation
with increasing toroidal rotation as an additional control

> stabilizes the high-n peeling-ballooning modes with only a few
low-n modes unstable

»the highest unstable mode number n is inversely
proportional to the toroidal rotation speed

> Increases the fluctuation levels
» reduces size of pedestal collapses

= The unstable spectrum is consistent with observation of quiescent
H-Mode discharges in DIlI-D with edge rotation ranging from
strong counter to strong co-rotation
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