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Abstract

In the J-PARC Main Ring (MR), when the beam is injected from the transport line to MR, it is necessary to correct
the injection error to reduce the beam loss at injection phase. The injection error is originated from a mismatch between
the center of the beam bunch and the center of the magnet field of the Quadrupole magnet in transverse direction. To
minimize the injection error we measured the response matrix of two beam position monitors (BPMs) and two injection
magnets (Septum and kicker magnets for horizontal, two vertical steering magnets for vertical). This measurement is
performed for every injected bunches in one cycle. We will introduce how to minimize these injection errors and show

the result of the measurement of the response matrix.
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Figure 1: MR injection line. QF*/QD* are focus/defocusing quadrupole magnets, ZSH*/ZSV* are horizontal/vertical
steering magnets, SM* are septum magnets, KM* are kicker magnets.
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Figure 2: (A) FFT spectrum of turn-by-turn position. (B)
fitting by sinusoidal function (green line is COD value).
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Figure 3: Linear fitting of I,, (SM1,KM) and x; (BPM®6,8).

Table 1: Response Matrix (0x;/01I,,) Measured Values
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Figure 4: Linear fitting of I,, (ZSV11,12) and y; (BPM7,9).

Table 2: Response Matrix (9y;/01,) Measured Values

Ox0/0I1 | Ox0/0I2 | Ox1/0I1 | Ox1/012
bunch 1 2.0261 0.4116 -0.2495 2.1654
bunch 2 1.9543 0.4126 -0.2047 2.3723
bunch 3 1.8914 0.2268 -0.1594 2.1584
bunch 4 1.9862 0.3352 -0.1733 2.3469
bunch 5 1.8757 0.4395 -0.2469 2.1949
bunch 6 1.9796 0.3898 -0.1950 2.3884
bunch 7 1.9301 0.4060 -0.2041 2.2475
bunch 8 1.9534 0.3852 -0.2252 2.2983
mean value 1.9496 0.3758 -0.2073 2.2715
RMS /mean | 0.0239 0.1676 0.1457 0.0383

Oyo/0I1 | Oyo/0Iz | Oy1/011 | Oy1/01:
bunch 1 -0.1012 | -0.2524 | 02260 | -0.1105
bunch 2 -0.0935 -0.2464 0.2281 -0.1159
bunch 3 -0.0942 | -0.2351 | 0.2081 | -0.1011
bunch 4 -0.0892 -0.2500 0.2248 -0.1089
bunch 5 -0.0844 | -0.2398 | 02147 | -0.0992
bunch 6 -0.0941 | -0.2593 | 02299 | -0.1095
bunch 7 -0.0888 | -0.2371 | 0.2083 | -0.1101
bunch 8 -0.0821 | -0.2452 | 02270 | -0.1018
mean value | -0.0909 | -0.2457 | 02209 | -0.1071
RMS/mean | 0.0627 | 0.0313 | 0.0380 | 0.0504
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