XP524:Active control of rotation damping in RWM
plasmas

= Qverall Goal

Use new resistive wall mode (RWM) stabilization coils for a broader
study of the physics of plasma and mode rotation damping

= Specific Studies
Rotation damping physics due to applied field (plasma rotation
alteration)
= Apply n=1 - 3 DC field perturbation below / above £ oai
= Damp plasma rotation in a controlled approach to Q
= Test
neoclassical toroidal viscosity (NTV) theory
rotation damping due to resonant field amplification (RFA)

crit

Rotation damping during RWM activity (RWM rotation alteration)
= Apply n=1 - 3 rotating field f; 4 ~ faywm

= Unlock and rotate RWM, suppress RWM growth, and allow a greater
duration to study the rotation damping during RWM
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Apply n=1 - 3 rotating field at ;4 ~ frym 1O
unlock RWM

Study the rotation damping dynamics due
to RWM in greater detall

RFA is a function of applied field frequency
Frequency scan



XP524 could be completed in 1.5 days (1)

n=1, 3
1) Rotation damping physics due to applied field (plasma rotation alteration) 16
vary applied current, zero rotation of applied field, attempt to avoid NTM to clearly
diStinQUiSh RWM, ﬂN/ﬂN no-wall < 1 and :BN/IBN no-wall = 1
A. 1-1.5 NBI sources (G By no-wan < 1)
I. Control shot without tearing mode (no applied field)
ii. Apply n=1 constant DC current to alter plasma rotation
3(or more)-step current scan, 50ms each step, anti-phase with static error field
lii. Apply n=3 constant DC current to alter plasma rotation 2
3(or more)-step current scan, 50ms each step, in/anti-phase with static error field

B. 2-3 NBI sources (By/A\ no-wan > 1)

N

I. Longest possible pulse (reference target in XP501) 1
no applied field
ii. Apply n=1 DC current to alter plasma rotation 2

3(or more)-step current scan, 50ms each step, up to the field causing
RWM growth, anti-phase with static error field

lii. Apply n=3 DC current to alter plasma rotation 2
3(or more)-step current scan, 50ms each step, up to the field causing
RWM growth, in/anti-phase with static error field

iv. Apply n=1 DC field in pulses at different £ to study plasma rotation damping 3
due to RFA
pre-programmed 100ms pulses at £ values not acquired in above step ii)

v. Apply n=3 DC field in pulses at different g to study plasma rotation damping 3
due to RFA
pre-programmed 100ms pulses at £ values not acquired in above step iii)




XP524 could be completed in 1.5 days (2)

n=1, 3
2) Rotation damping during RWM activity (RWM rotation alteration)
Preprogrammed rotating applied field, Sy/A\ no-wan > 1
A. n=1 rotating applied field
i. Apply rotating field (f;.=frywm) When Sy exceeds Sy no-wail
try to unlock RWM, f,,=100 Hz (or observed fy,, from part 1)
vary applied field current based on step 1)-B)
ii. Vary applied field frequency in steps
feig=100HZ > f;;=120Hz > f;;=140Hz (10 periods each)
fieq=100HZ - f;,,=80Hz > f. ,=60Hz (10 periods each)
freig=-60HZ > fi ,;=-100Hz > f;,;=-140Hz (10 periods each)
(frequency ranges need to be revised based on the guidance of XP-501)
lii. Test low applied field frequency
freiq=20, -20Hz (frequency need to be revised based on XP-501)
B. n=3 Rotating applied field
B. Apply rotating field (fio,q.=frwwm) When Sy exceeds Sy no-wail
try to unlock RWM, f,=100 Hz (or observed fy, from part 1)
vary applied field current based on step 1)-B)
C.Vary applied field frequency in steps
fteig=100HZ > f;;=120Hz - f;,=140Hz (10 periods each)
fteig=100HZ - f;,,=80Hz - f;,,=60Hz (10 periods each)
frieig=-60HZ =2 fi ,;=-100HZz > f;,4=-140Hz (10 periods each)
(frequency ranges need to be revised based on the guidance of XP-501)
D. Test low applied field frequency
fre1g=20, -20Hz (frequency need to be revised based on XP-501)
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n=2

Repeat the most successful trials above with n=2 applied field

XP524 could be completed in 1.5 days (3)

Require overnight change to n=2 configuration

n=1, 3 Plasma rotation alteration 16
n=1, 3 RWM rotation alteration 14
n=2 15
Total 45
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Schematic waveforms for RWM coil — XP524
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Required and Desired Diagnostics — XP524

= Required

CHERS toroidal rotation measurement; edge CHERS
Locked mode detector measurements (external and internal)
Toroidal Mirnov array

Thomson scattering

Diamagnetic loop

Fast camera

= Desired

USXR

Two toroidal position USXR

MSE

FIReTIP interfrometer/polarimeter
Neutron detectors

H-alpha cameras




