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Measurement and Evaluation of 3D Structure on Low-aspect-ratio RFP with
SXR Imaging Diagnostic
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In a low-4 RFP machine RELAX (R = 0.51 m/a
= 0.25 m (4 = 2)), a quasi-periodic transition to
quasi-single helicity (QSH) state has been observed
in shallow reversal discharge. During the QSH state,
the fluctuation power concentrates in the dominant
m = 1/n = 4 mode, and a (toroidally rotating) 3-D
helical structure has been observed with radial array
of magnetic probes[l]. We applied a high-speed
(10-microsecond time resolution) soft-X ray (SXR)
imaging diagnostic system to take SXR images
during the QSH state, identifying the characteristic
helical SXR structures which suggest hot or dense
helical core[2]. The high-speed SXR imaging
system has been extended to take the images from
tangential and vertical directions simultaneously to
observe 3-D dynamic structures of the SXR
emissivity.

A schematic drawing of the dual imaging system
is illustrated in Fig. 1. One unit is for the tangential
imaging, and the other for the vertical imaging,
with two synchronized high-speed cameras. Two
cameras are synchronized with frame rates: from
50k to 150 kfps.

Figures 2 show the dependence of vertical and
tangential SXR images on reversal parameter F. In
vertical image, zonal structure becomes to be tilted
as F becomes lager. In tangential image, while, a
filament structure clearly appears in shallow
reversal discharge. The structures in shallow F
suggest helical SXR emissivity distributions
associated with internal tearing mode. This result is
consistent with F dependence of mode spectrum
obtained from edge magnetic probes. The most
recent results using synchronized two high-speed
cameras will be presented, together with discussion
on possible reconstruction methods for 3-D
imaging.
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Fig.1: Top view of dual imaging system.
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Figs.2: Snapshots shows dependence of vertical and
tangential SXR images on reversal parameter F. Helical
structure appears in shallow reversal discharge.
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