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Abstract

We have designed and produced six octupole magnets and six power supplies for the main ring (MR) of the Japan
Proton Accelerator Research Organization (J-PARC). They are anticipated to suppress the beam instabilities those have
been observed during the injection period and in the beginning of acceleration. The octupole fields may, however,
reduce the dynamic aperture and result in the beam loss. To minimize the undesirable beam loss, the octupole fields
have to be ramped up and down quickly. A typical pattern of the current is a trapezoidal pattern of ramp up of 5 ms and
flattop of 5 ms and ramp down of 5 ms. The magnets were produced with laminated steel sheets of the thickness of 0.35
mm. The power supplies were produced to have the voltage rating of 300 V for quick ramping of the magnetic fields.
We have tested the power supply for the typical pattern of the current with the choke transformer with the inductance

same as the magnet.
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Figure 1: Octupole Magnet delivered to J-PARC MR.
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Figure 2: Results of the bore diameter measurements for
the poles facing each other at the three places in the
longitudinal position of the octupole magnets OM1~6.
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Figure 3: Results of the magnet iron length measurements
of the octupole magnets OM1~6. Measurements are done
at the pole centers (il~i4), four points outside of the iron
(15~18) for the top half of the iron, at the pole centers
(19~112) and four points outside of the iron (i13~i16) for
the bottom half of the iron.
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Figure 4: Results of inductance measurements for the
octupole magnets OM1~6 at the frequencies of 50, 55,
100, 500, 1000 Hz.
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Figure 5: Measured current and voltage for the simulated
load of 25 mH and 1.6 Q for the pattern of 5 ms of ramp
up, 5 ms of flat-top and 5 ms of ramp down.
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Figure 6: Measured current and magnetic field for the

simulated load of 25 mH and 1.6 Q for the pattern of 5 ms
of ramp up, 5 ms of flat-top and 5 ms of ramp down.
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Figure 7: Current ripple and magnetic field ripple as a
function of the frequency for the flattop current of 45 A.
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