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Error field can be dangerous in high-§ plasmas

* Non-axisymmetric error field (n=1) can lock the plasma

 Locking has been concerned only in low-f8 due to linear density
correlation of error field threshold
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 Goal is to investigate locking in high-8 plasmas, and indirectly measure
the sensitivity of plasmas to error field as well as amplification
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XP903 Summary :
11 shots were locked by n=1 RWM coil currents (<1kA)

* Error field threshold (measured by RWM currents) for locking was
decreased when (3 was increased
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“Static” locking was investigated,
separately from the onset “rotating” tearing mode

» Applied error field can cause the onset of “static” locking, but also can
stimulate the onset of “rotating” tearing in different conditions
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Resonant field driving islands can be
largely increased by plasma in higher- plasmas
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* RWM currents, or vacuum
resonant fields are not correct
(b) Plasma quantities to represent locking

T T T 2
JE AT
- t f Id d o . I d
Wi 7 ey * Resonant fie riving Isiands
“"'.'JJ,’S:L,;/;,MW%

EJH.I:;; iR

= and its amplification can be
S increased along with

Perturbed field for #132633.00608

1.5

1.0

R R AR AR A
R R A
SRR AR
AT Y

R Y
I — “\g\“\“\\m s
TR W [
05 NN 17
1 asmtettton AaRME L T > n= 1 components of normal fleld
él's;m. 20( T | T ! T g
— E :
0.0 £ : ,
M [ 1
- A L !
&‘,u 0 L 1 ]
]
1
E :
o
e OF -
B PP o E I ]
—— e : 3 ]
ARAAARRAAAAA L S r s | L 1 71
F 1 ]
i 1 ]
-10 1 3
- L 1
. r 1
15 F : '
. [ | pp—
. [ 1=
'lll'l'l'l]{'l'l'l'll'l'l1 '20- 1 | - 1 1

0.0 0.2 0.4 0.6 0.8
Wn

@ NSTX J.-K. Park September 16, 2009



Linear density correlation can be
restored by IPEC resonant field driving islands

 IPEC resonant field restores linear density correlation across low-3 and
high-3 plasmas

* Intrinsic error field effects are very weak for IPEC resonant field due to
large shielding of the unfavorable field spectrum
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Summary and Future Work

« Error field threshold in high- plasmas was successfully studied and
can be combined with low-3 data when plasma response is considered

— Error field threshold is lower in terms of external quantities in higher-f3

— IPEC gives consistent explanation : Resonant field driving islands can be
largely amplified by plasma in high-B8 and gives linear density correlation

e Future work :

— Rotation is a difficult parameter due to its fast variation when locked, but is
most important in locking theory

— When rotation is included, combined scaling with low-8 plasmas + DIII-D
high-B plasmas will be suggested and used for ITER error field work

— The onset of “rotating” mode is different from the onset of “static” locking,
and will be studied for “practical” error field threshold
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