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Abstract

NIFS (National Institute for Fusion Science) has been promoting the collaboration
using Super-SINET, which is an ultra high-speed network managed by National
Institute of Infomatics, since the 2001 fiscal year. Twelve cites in Japanese
universities have been connected to Super-SINET by the 2005 fiscal year, and
collaboration researches have been carried out in the following categories: the LHD
remote participation; the remote use of supercomputer system; the all Japan ST
(Spherical Tokamak) research program.

The “SNET Task” is organized in order to provide comfortable network environment
to collaborators. This is the summary report of collaborations using Super-SINET in
the 2005 fiscal year edited by the SNET Task.

Keywords: network, collaboration, LHD remote participation, remote use of

supercomputer, Spherical Tokamak research program, Super-SINET
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N. Yanagi, T. Mito, T. Hemmi, K. Seo, J. Morikawa, Y. Ogawa, M. Iwakuma., "Effective
Resistance of the HTS Floating Coil of the Mini-RT Project”, IEEE Trans. Appl. Supercond., Vol.
15, No. 2 (2005) pp.1399-1402.
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[1]“Analysis on Relation between Magnetic Structure and Bursty Fluctuation in SOL/Divertor
Plasmas of LHD ”, N. Ohno, S. Masuzaki et al., to be appeared in Contrib. Plasma Physics.
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[1] J. Miyazawa et al, J. Plasma Fusion Res. 81(2005) 5 331
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Two Dimensional lon Temperature and
Velocity Measurements by Use of Visible Light
Tomography Technique and Super SINET

Ono, Y., Balandin, A. L, Imazawa, R., Kawamori, E.,
Murata, Y., ltagaki, T., Yamanoue, T., Sato, K, Arimoto,
K, Timura, T., Tawara, T., (Univ.Tokyo, High
Temperature Plasma Cent. / Dept. Electr. Eng.),
Narushima Y., Nagayama Y. and Yamazaki K. (NIFS)

For the past five years, we have been developing a new
visible-light tomography system for two dimensional (2-D)
measurements of ion temperature and velocity. In 2005, we
developed, (1) a new reconstruction software for 2-D
plasma velocity measurement and (2) a part of optical
fiber system and optical lens system for this system. As
for (1), we reconstructed the local 2-D plasma velocity
profile from the measured line-integrated line spectrum
with Doppler shift. The 2-D plasma velocity profile is
composed of two components as shown in

so that we obtain the following Radon transformation
form:

RECHU.7) =~ AU 7)),

based on an assumption that our plasma is
incompressible as Vev=0. We solved the equation
(2) using the maximum entropy method. Figure 2 shows
the 2-D velocity profiles (vectors plot) (a) and the 2-D
volticity w contours (b) for an assumed toroidal
velocity profile of low aspect ratio toroid, which was

peaked at the magnetic axis. Artificially, 10% white
noises (n=1 component) were added to the
line-integrated signals of line spectrum. Figures 2
indicate that the assumed 2-D velocity profile was
reconstructed successfully within the error of 20%. As
for (2), we installed the initial set of optical fibers: 9
channels to complete the 1-D velocity measurement
system in order to test one section of the 2-D
measurement system for TS-4 and LHD with Super
SINET data transfer. Figure 3 shows the measured radial
velocity profile of two merging spheromaks with counter
helicity. It indicates that the bipolar toroidal velocity by
the counter helicity reconnection was reconstructed
successfully using our 1-D velocity measurement
system.

References
[1] A.Balandin, Y.Ono, J Comp. Phys. 202, (2005), 52.

Fig. 1 lon flow measurement by the vector
tomography technology for visible light Doppler

spectroscopy.



(b)
Fig. 2 2-D contours of plasma velocity (a) and
volticity (b) for a low aspect ratio toroid.

Fig. 3 Radial velocity profile of the two merging
spheromaks with counter-helicity, which was
measured by Doppler shift of Arll line.
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