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 Reconnection electric is found to accelerate electrons to 
the downstream for the first time during high guide 
magnetic fields, forming a quadrupole electrostatic 
potential profile for the following ion acceleration and 
heating. In this important process, the production of 
energetic electrons has been detected in both PIC 
simulations [1] and laboratory plasmas [2,3]. The spatial 
profile of the energetic electrons is often measured by 
observing the bremsstrahlung emitted from the electrons. 
In this study, we measured the high-guide-field 
reconnection of two merging tokamaks using a stereo- 
view soft X-ray cameras [4], which enables us to 
simultaneously measure two-dimensional images of the 
Bremsstrahlung through two different filters. A compact 
vacuum vessels with a built-in microchannel plate and 
filtered pinholes are installed in the TS-6 spherical 
tokamak merging device. The two filters are a 1-μm 
Mylar film for high-energy electrons and a 2.5-μm 
aluminum film for low-energy electrons. Two- 
dimensional soft X-ray emission profiles were 
reconstructed from the measured line-integrated stereo 
images. 
The soft X-ray emission contours were measured as 
shown in Fig. (a). The left column shows the high- 
energy electron image measured through a Mylar filter, 
and the middle column shows the low-energy electron 
image through an aluminum filter. The time evolution of 
the electrostatic potential shown in the right column 
agrees qualitatively with the scenario of accelerated 
energetic electrons forming a quadrupole potential. It can 
be seen that the emission peaks are localized around the 
X-point at t = 470 μs in the high-energy electron image 
and at 468 μs in the low-energy electron image. The 
downstream emission peak at t = 475 μs was observed in 
both the high-energy and low-energy images. When the 
experiment was performed with different intensities of 
the reconnecting and guide magnetic fields, the magnetic 
field dependence of the emission intensity at the X point 
was confirmed as shown in Fig. (b): the intensity of the 
high energy emission peak increases with the guide 
magnetic field amplitude, while the intensity of the low 
energy emission peak decreases. This fact suggests that 
the electron acceleration near the X point increases with 
the length of the magnetic field lines in the X point 
region where no poloidal magnetic field exists. On the 
other hand, the downstream emission peaks increased 
with reconnecting field strength for both high and low 
energy electrons (Fig. (c)). This emission is considered 
to come from the electrons accelerated to the 

downstream region by an electric field parallel to the 
magnetic field. It may also include high-energy electrons 
due to Fermi acceleration [5]. In order to clarify the 
mechanism for the electron acceleration, we have 
increased the number of X-ray images through different 
filters from two to six and are obtaining two-dimensional 
Bremsstrahlung spectral information, and are currently 
conducting experiments with the system extended to four 
viewpoints. 
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Time evolution of soft X-ray emission in two 
energy bands and floating potential (a) and 
magnetic field dependence of emission intensity 
in two energy bands at the X-point (top) and in 
the downstream region (bottom) (b). 


