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Fig. 1. Poloidal layout of soft X-ray diagnostic system in
EAST.

3 EBRIZKERDHM

EAST R EEN AL 2N F g5 = 3—4 WX
B AT, UL S HE 15 R A A =280, [FIET, i
TESCES FERRBR AT T A% RMP | kR (n = 2)
B AF A 25 A8 A B S i . ] 2 S — IR SR
RMP I 2R (n = 2) M 253 Se AR L 5256
FRIT8 L SR A (#116507). 127550 e 39 ) 45 85 1k
BEARSHON: FEFIRRIR I, ~ 550 kA, %73
HL 3R n, ~ 3 x 101 m3, HIa#i% B, ~ 1.64 T,
NIRRT g 290 3.2, H—ALLIE By 4K
1.6. RMP RN Tp = 3.5 kA, FRfi
R n = 2, 7 RMP BASHE] A [ s A

135203-2



) 32 2 3R Acta Phys. Sin. Vol. 72, No. 13 (2023) 135203

(NBI) 1E A ME— 15 B inIATF-Bt Pyp; = 5.8 MW,
MK 2(a) . B 2% ¢ = 3.5—4.0 s 6] RMP
PR3 B iYL T ZRBBIARN 22 AguL = 180°, HLYR
IRAEAEREFE 3.5 kA, MUEHS SXR I WL BI85 14 4
i, S R rse A 90 ms, ARIRIRME N 75%. Hid
5t T U A R < T A 0 1A 3 S ) B 2 60 R s 22
() %) Bsf () ) B, B 7se =t — 5 06 D47 R BB IR (B
Aamp = (Iz — I3) /I, L F L343 50 %5 07 45 U A 358 1
(A 2] o ROV U 358 S5 (R 20 ¢ BT XSF 7 ) SXR. {7
SEREE, WE 2(e) Fias. Mt = 4 s PR, RMP £k
GBI ZE N Adur, = 180° FFIRFIFEASfL. FEE AduL =
180°—360° £ A2k, ¥ 2(d) J@7R T % ik J& 1 Fn
HABRIR(ESE A /NG S8 K424k, X RMP R
LRI M 22 Agur = 270° B, HEUT R A&/, 75c =

o (a) E
E sl '
E 1
= NBI !
o i
of . i . .
|
- 51 (b) i 1360 =
< 4 ' — 1270 3
> ! {180 &
<0 ! 190 <
1 Ii 1
. 80
m100-§AAAAAAA 3 R
i °© o %o ? o NN 5
o 1
e 80 L% e’ 40 5
(c) i
5 OOF : '.
= 1.0F| (d) 1 E
= 1
< 05 i
< 1
~ 1
£ of :
w0
~ L = *
3.50 3.75 4.00---774.25 4.58.
’_/”/ Time/s )
‘-~ NY
2 0.12
g
=
4 0.08
—
[
~
£ 0.04
o I3, t3
4.25 4.30 4.35 4.40 4.45

Time/s

Bl 2 EAST #116507 46 fi L o 45 B 714 5 2 2 50
b (a) PRESRTEATIR; (b) n = 2 #Y RMP W (8 ) &
H BN RBARAL2E (L0 6); (o) 4 5 540 (i € [ Pl ) g
BEEE (B =); (d) 5F8 SXR HHHE S (e) Bl (d) Bm
iy ONE

Fig. 2. Evolution of plasma parameters for EAST shot
#116507: (a) NBI heating power; (b) n = 2 RMP coil cur-
rent amplitude (blue) and the phase difference between the
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sion; (e) partial enlargement of panel (d).
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Abstract

Sawtooth oscillation is one of the most important magneto-hydrodynamic (MHD) instabilities in Tokamak
plasma, which can result in the periodic relaxation of the temperature and density of the core plasma when the
safety factor on the magnetic axis (gy) is lower than unity. Owing to the periodic relaxation of the plasma core
parameters, sawtooth oscillations are beneficial to avoiding impurity accumulation in plasma core. However, the
large sawtooth crash may trigger off other MHD instabilities, like tearing modes (TMs) or neoclassical tearing
modes (NTMs), which is a matter of concern for the plasma stability. Therefore, it is essential to control
sawtooth oscillations for ensuring safe operation in the future Tokamaks such as ITER. The resonant magnetic
perturbation (RMP) is widely used to control edge-localized modes (ELMs) and divertor heat flux in Tokamak.
The application of RMP has also been found to affect the sawtooth behaviors. This paper studies the influence
of RMP coils at n = 2 on sawtooth behaviors in experimental advanced superconducting Tokamak (EAST),
where n is the toroidal mode number of the applied RMP. It is found that the phase difference between upper
RMP coil and lower RMP coil (AguL (°) = ¢u (°) — ¢ (°)) is a notable parameter of affecting sawtooth behavior.
The experiments for scanning the phase difference A¢u. are carried out. When the phase difference Agur of
RMP at n = 2 is changed, the sawtooth period and amplitude become subsequently different. The minimum
sawtooth period and amplitude appear at A¢y. = 270°. At the same time, neutron yields measured by neutron
diagnostic system have the same trend as sawtooth behavior during RMP phase difference scanning. The
plasma response to RMP at n = 2 is analyzed by using the MARS-F code. The results show that the plasma
responses much strongly at the A¢uL = 270°. The loss of fast ion, caused by RMP coils, is possibly stronger at
the A¢uL = 270° than that at other phase difference A¢ur. The loss of fast ion can reduces its stabilization
effect on sawtooth behavior, which results in the reduction of the sawtooth period and amplitude. Further
research is needed to optimize the sawtooth control method with RMP to make it compatible with plasma

performance.

Keywords: experimental advanced superconducting Tokamak, resonant magnetic perturbation, sawtooth

oscillations
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