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Abstract

The 3-50 BT at J-PARC is a beam transport line to the main ring (MR) from a 3GeV rapid cycling synchrotron
(RCS). Operation with higher-intensity proton beams is planned from next year at J-PARC. The beam optics in
the 3-50 BT were precisely measured in order to minimize beam loss in the MR. Measurement of the optics
parameters is performed by measuring the beam position at large displacement from the central orbit. In order to
extend the measurement area of the BPMs from near the center of the head to within 40 mm in radius, we
modified the formula for position measured by BPM from a linear expression into a 3rd degree polynomial. The
measurement accuracy of a BPM is influenced by variations in the gain balance of the four outputs of the BPM.
We were able to apply the same method as used at KEKB to analyze gains of the 3-50 BT BPMs at J-PARC. In
this paper, we report on the measurement accuracy of the beam position as calculated using 3rd order polynomials,

and the methods and results of beam based gain calibration (BBGC).
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Figure 1: Cross section of BPM for 3-50BT.
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Figure 2: Mapping data by test bench
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Figure 3: Plot of calculated position by 1* order
coefficient
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Figure 4: Measurement error of calculated positions by
1* order coefficient
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Figure 5: Non-linear response of output voltage to the
beam position (x,y) on the x-axis..
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Table 1:  Coefficients of 3" order polynominals

aft az as
BPM_L 60.999 5.452 23.634
BPM_N 52.792 4.995 22.393
b1 bz bs
BPM_L 61.021 5.434 23.613
BPM_N 52.785 4,991 22.398
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Figure 7: Measurement error of calculated positions by

3" order coefficients
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Figure 8: Distribution of all horizontal resolutions

of the BPMs in the 3-50 BT .
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Table 2: Result of Gain Calibration
MName ol 2 o3 o4 Sumsagr
BFMO1 1 05586 1002 1.0021 307E-04
BEPMCE 1 057z 05305 05502 | 3.20E-04
EPmCE 1 05548 0570 05718 |1 .74E-04
BPC 1 1 0008 1 0206 10204 |1 67604
BFMOS 1 05958 05454 050496 [2A3E-04
BFMOG 1 05989 110162 10152 [116E-04
BFMOT 1 1.0053 05351 0583 5 AOE-0S
BFMMOE 1 10032 08557 09615 [1 HME-04
BFMMOS 1 10014 05386 05403 [1.56E-04
EFmI O 1 10023 05703 05705 | §40E-05
EPki11 1 05552 1.015 10164 |143E04
BPkA 2 1 [pElkEln 1.0128 1023 1204
BFM13 1 1. 0006 0879 058733 [719E-08
BFMT 4 1 05938 087M 08718 |2 86E-03
33k
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