
The effects of the resonant magnetic perturbation 
(RMP) on particle transport are investigated in the Larger 
Helical Device (LHD). RMP is used to mitigate edge 
localized mode in tokmak [1] and helical [2] device. The 
enhancement of the particle transport is observed in DIII-D
tokamak [3]. In order to understand physics mechanism of 
effect of RMP on particle transport, systematic experiments 
were performed at inwardly shifted configuration, where the 
magnetic axis position (Rax) is 3.6m at Bt=2.75T. NBI 
heating power (PNBI) is scanned from 1.5 to 7.5MW and 
density is modulated at 2.5Hz to estimate diffusion 
coefficient (D) and convection velocity (V).

Figure 1 shows comparison of ne and Te profile with 
and without RMP for high power (7.5MW) and low power 
(1.5MW) heating. As shown in Fig.1, flattening of Te is 
clearly observed with RMP at m/n=1/1 island position. Also, 
density profiles are clearly different. With high power, 
density profile changes from hollowed one without RMP to 
flat one with RMP. With low power, density profile changes
from flat one without RMP to peaked one with RMP.  In 
order to estimate D and V, the model shown in Fig.2 are 
used for the analysis [4]. Figure 3 shows the collisionality 
dependence of D and V. As shown in Fig.3, edge D (�=0.7-
1.0) is clear enhanced with RMP and core V (�=0.4-0.7) 
changes from outwardly direction without RMP to inwardly 
direction with RMP. These difference are not clearly 
observed at outwardly shifted configuration (Rax=3.9m) for 
�h*<1 [5] suggesting RMP effects is also function of 
magnetic configuration. 

Figure 4 (a) shows dependence of edge D (�=0.7-1.0) 
on the applied RMP current for high heating power. As 
shown in Fig.4 (a), minimum is not 0kA but around -1kA. 
This offset is likely to be formation of magnetic island by 
error field at 0kA. Figure 4 (b) shows dependence of edge D 
(�=0.7-1.0) on the normalized magnetic island. The island 
width is estimated by the following equation.

.In eq.(1), toroidal magnetoic field Bt and rotational 
transform shear d�/d� are set to be vacuum values, radial 
components of magnetic field Br is measured by the saddle 
loop coil. As shown in Fig. 4(b) edge D is proportional to 
island width. RMP enhances particle transport with island 
formation, however RMP will not affect when island is 
healed.
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Fig.1 Comparison of ne and Te profiles (a),(b) 
PNBI=7.5MW, (c),(d) PNBI=1.5MW

Fig2 Model of D and V. ��=0.1, �d=�v=0.7

Fig.3 Collisionality dependence of D and V
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Fig.4 Dependence of Dedge on (a) IRMP and (b) 
normalized island width
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