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Abstract

For our first goal of the beam power of Main Ring for Fast eXtraction(FX), 750 kW, we have been evaluating a new
Low-Field FX Septum magnets which are induced eddy current type since 2014. In 2019, we finished the operation test
with actual output coaxial cables, and a serge absorber without any problem. The two discharge triggers were separated
and the flatness of the output pulsed current was optimized by the adjustment of the time difference of these two discharge
triggers, and the best of the flatness was 135 ppm. In order to reduce the end fringe field, the new additional magnetic
shields were produced and mounted on the end fringe. The end fringe field was quite reduced. The best additional shield
was duct type shield which is installed in the circulating line. The field integral was less than 1 Gauss-m with the dut
shield. The new LF FX-Septum will be installed in MR in 2021.
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Specification of one magnet
W A - Turn =22 kA (Max) X2
M Gap Field 0.6T(Max)
0.3T(Normal)
W Aperture of Gap
= 140 mm(H) X 80 mm(V)
W Output Pulse width ~1 ms
Flat top width ~10 ps

Figure 1: The photograph of the Eddy septum magnet
(left), the waveform of the output pulsed current(center),
and the specification list of the Eddy septum system(right).
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Figure 2: The installation of the 13 parallel coax1al cables
of which the length is 200 m for actual operation.
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Figure 3: The measured waveform of the output pulsed
current with 13, 12 and 10 parallel cables.
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Circuit diagram of the Eddy Septum power supply
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Figure 4: The photograph of the surge absorber and the
circuit diagram of the pulse power supply. The measured
waveform of the output pulsed current and voltage with
and without the surge absorber.
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Figure 5: The correlation between trigger timing differ-
ence and the flatness around the peak timing of the output
pusled current.
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Figure 6: The longitudinal distribution of the gap field
around the end-fringe measured in 2018.
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Figure 7: The photgraphs of the additional shields, and the
measurement of the leakage field.
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Figure 8: The installation of a duct shield in the eddy mag-
net(upper left). The measurement position in the circulat-
ing line (upper right). The longitudinal distribution of the
leakage field along the circulating line with and without
duct shield(bottom).
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Figure 9: The time dependent field integral with and with-
out duct shield.
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