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Collaborative research was carried out at Tokamak Energy
Ltd, a private fusion company in UK. Since its ST-40 device
has a larger device size and larger magnetic field than the
device in our laboratory in UTokyo, the power of spherical
tokamak merging heating is also larger and experiments can
be carried out under conditions close to those of a fusion
reactor demonstration. Our laboratory is mainly in charge of
measuring the ion temperature profile of the ST-40 device. As
shown in Fig. 1, collecting lenses are installed to the port of
ST-40 device, the emission from the ions is received by them,
and led by multi-channel optical fibres to the measurement
room, where it is spectrally observed by a spectrometer and
taken by an ICCD camera, enabling spectroscopy with high
temporal resolution. The local distribution of ion temperature
can be calculated by reconstructing the spectral results. Before
this visit, one-dimensional ion temperature reconstruction
measurements have been achieved with single-slit 32-

channel spectroscopy. Since it is essential to measure the

heating structure in two dimensions in order to optimize the

merging heating, the system was upgraded to enable 2D ion

temperature reconstruction with 3-slit 96-channel
spectroscopy during the visit for the next
campaign. The results of wavelength calibration
of the completed 96-channel spectroscopy system
with a Ne lamp incident through the collecting
lenses are shown in Fig. 2, with all channels
showing four Ne emission lines (530.47 nm,
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Figure 1. Schematic diagram of the developed
ion temperature 2D distribution measurement
system.

CH33~48 CH65~80

y 3

529.81 nm, 528.00 nm, 528.00 nm, 527.40 nm)
centered at the target wavelength in the
experiment (C VI 529.05 nm) were found to be
well focused, and a relation between the pixel
number of each channel and wavelength was
obtained. Combining these results with the results
of the relative sensitivity calibration performed
separately, the preparation for the ion temperature
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2D distribution measurement in the next
campaign was completed. I will be dispatched
during the next campaign and will work on
optimizing the spherical tokamak merging heating
in experiments with high heating power using the system.
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Figure 2. Results of 96 CH wavelength calibration
experiments with Ne lamps.



