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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(Eddy-Septum) since 2014. The pending technical
issues are disagreement in two current monitor systems and the long switching time of the Main-charger to Sub-charger
at low charging voltage. We measured a gap field during measurement of current, and found no drift in time variation of
gap field. Our conclusion was that the cause of the disagreement is electric and radiative noise which make the drift in the
time variation. The long-term stability of the output pulsed current depends on the switching time and charging voltage.
We investigated the correlation between the keeping time of flat-top charging voltage and long-time stability with various
charging voltages. Then, we determined the minumum kepping time with good stability for 30 GeV, 8 GeV and 3 GeV
beam extraction. In June 2021, we have first conducted the 1 Hz operation and high-voltage test of the Eddy-Septum
which is mounted in a vacuum chamber, and we found no problem. Two new pure iron duct type magnetic shield for
reducing the leakage field were produced in July 2021. The new LF FX-Septum will be installed in MR in early of 2022.
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— Output pulse
— Fundamental wave
— 3rd harmonic wave

Specification of one magnet
M A - Turn =22 kA (Max) X 2
5 M Gap Field 0.6T (Max)
0.3T(Normal)
M Aperture of Gap
=140 mm(H) % 80 mm(V)
M 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 scheme of measurement of output pulsed
current and gap field.
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Figure 3: The time variation of output pulsed current by
using actual PXI (Upper) and test PXI (Lower left), and
gap field by using pickup coil( Lower right).

Shot # ( cycle =2.48 s)
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Table 1: Fluctuation of output current, pk-pk, depends on
charging voltage and At. At means a keeping time of FT.

Charing At pk-pk MR Remark
Voltage [kV] [msec] [ppm] Operation

3.0 10 1,889  Operating

3.0 50 117 Operating

3.0 50 78 Stop For 30 GeV
3.0 75 110 Operating  Operation
3.0 110 136 Operating

3.0 110 89 Stop

1.0 50 3,000  Operating

2.0 50 914 Operating

3.0 50 123 Operating

4.0 50 109 Operating

0.3 300 2,834  Stop

0.3 350 477 Stop For 3 GeV
0.3 400 444 Stop Operation
0.3 900 410 Stop

0.6 170 524 Stop

0.6 200 263 Stop For 3 GeV
0.6 300 236 Stop Operation
0.6 900 232 Stop

0.8 100 1,334 Stop

0.8 150 214 Stop For 8 GeV
0.8 200 163 Stop Operation
0.8 500 165 Stop

1.6 60 797 Stop

1.6 75 98 Stop For 8 GeV
1.6 100 99 Stop Operation
1.6 300 94 Stop

30 GeV E— 2 h i L OBA DT EELIFN 3 kV
THb, ZZT3kVTDO At % 10 ms 225 110 ms
EFCEEE, ZOME. 10 ms DFEDOLEMIZ
~1889 ppm. 50 ms ML LT 140 ppm U T TH o7z, F7z
MR 23 — LB O GEIXZEEL B ppm HEL
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Eelely
Figure 4: The vacuum chamber which mounts the Eddy
Septum magnet.
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Figure 5: The waveform of charging voltage at 1.16 s cycle
operation.
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Figure 6: The new duct type shield for Eddy Septum at
upstream side.
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