
In the improved confiment regime (H-mode) of
LHD, the onset of a quasi-periodic series of relaxation
oscillations involving bursts of MHD activity and Dα

emission can be observed, which is called edge local-
ized modes (ELMs) phenomena. Such oscillations causes
rapid losses of particles and energy from the region near
the plasma boundary, consequently, resulting in the re-
duction on the average global energy confinement. Up
to 20% of the plasma stored energy can be expelled by
ELMs with large amplitude from the edge transport bar-
rier (ETB) region in LHD 1). Therefore, understanding
the cause of the ELM phenomena is required to control
its amplitude and nature.

In LHD, a tangentially viewing high-speed vacuum
ultraviolet (VUV) imaging system has been developed
2, 3), which selectively measures the C VI line emission
( 13.5 nm), and mainly focuses on the density fluctua-
tions caused by low-frequency MHD events. This sys-
tem is good for investigation on edge plasma activities
since the C VI emission is mainly localized at the phe-
ripheral region in LHD plasma. In the H-mode plasmas
with ELMs, the repetitive increases in the C VI emission
caused by the ELM activities have been measured suc-
cessfully by the VUV imaging system. Fig. 1 shows the
typical plasma waveform. The L-H transition occurs at
about 4.87s. In the H phase, plasma stored energy in-
creases, and quasi-periodic large amplitude bursts on Hα

and C VI line emission, which are typical experimental
characteristics of ELM activities, are observed.

In the present work, the key components of the per-
turbations caused by the ELM event are obtained by per-
forming the singular value decomposition (SVD) on the
measured VUV imaging data. And the decomposed im-
ages are independent with the time window used for the
SVD analysis. Fig. 2 (a) shows the Chronos of the first
two components and the temporal evolution of Hα emis-
sion. The bursts are caused due to the ELM event. The
two-dimensional (2D) spatial structures are estimated
by comparing the experimental measured VUV images
and synthetic images using plausible emission profiles,
as shown in Fig. 2 (b). The increase in the C VI emis-
sion due to ELMs is poloidally asymmetric: the increase
is larger at the locally low field side (both inboard and
outboard sides in the horizontally elongated section of
LHD) than that at the high field side (upper and lower
side of the section). That is, the plasma distortion caused
by ELMs extends mainly in the lower magnetic field side
at ELM like events, which is similar to the Tokamak
ELMs.

L-H transition

Fig. 1: Typical plasma waveform with ELMs: (a)plasma
stored energy, (b)Hα emission, (c)C VI emission mea-
sured by VUV imaging system
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Fig. 2: (a)Temporal evolutions of Hα emission and
Chronos of the first two key components (V1-V2), (b)
Topos of the first two components (U1-U2), synthetic
images and corresponding plausible C VI emission pro-
files
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