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APPLICATION OF THE BETATRON TUNE CORRECTION SYSTEM IN THE J-PARC
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Abstract

The performance of synchrotron is influenced by the stability of the magnetic fields, which are fluctuated by their
power supplies. The instability of the magnetic fields change Closed Orbit Distortion (COD), betatron tune, and the
amplitude of the 3rd order resonance. These phenomena could cause beam loss and limit the beam power in the main ring
of the Japan Proton Accelerator Research Complex. In this paper, we examined the contribution of the power supplies of

bending magnets and the real-time correction of the COD.
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Figure 2: The FFT of the current deviation.
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Figure 3: The wiring scheme of the bending magnets in the
J-PARC MR.
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Figure 4: The distribution of the dispersion function in the
J-PARC MR.

3. F#EEHDRE

J-PARC MR CHEDEANEBIHRKTH 5FH %
Wb LIz, ¥—LRY Y avyEZX— (BPM)
% FH\\ T COD DIE % 17 > 72z, Table 1 12 K] F iz
R COD B TOREMRNT A =R ERT, HE
T — 2487 —% NP CEMEMN R OME 2 %
U7z, THIZCODAMHELRT VLS IZE—LiE
BESNYFDEZA, WAID 2N F T A

-0.6F
-0.85

= | | I I I I I
~b 200 400 600 800 1000 1200 1400 1600
s (m)

Figure 5: An example of the COD calculated from the cur-
rent deviation.
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Figure 6: The operation cycle during the COD measure-
ment.
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Table 1: Parameters of the User Operation and the COD Measurement

Parameter User operation COD measurement

beam power (kW) 450 9

# of bunch 8 2

Proton on target 6.25¢13 4.72e12

RF cavity Fundamental+2nd harmonic Fundamental

RF phase offset On Off

COD correction by steering magnets On Off
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Figure 7: An example of the time-dependent COD.
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Figure 8: The distribution of the COD in the arc section.
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Figure 9: The distribution of the COD without synchrotron
oscillation.
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Figure 10: The distribution of the driving term.
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Figure 11: The distribution of the COD without and with
the COD correction.
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Figure 12: The distribution of the required K for the COD
correction.
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