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Abstract

A new beam-based method for gain calibration of Beam Position Monitor (BPM) at J-PARC Main Ring has been
developed using Total Least Square fitting (TLS). The usefulness of TLS method is evaluated by the simulation compar-
ing with the results obtained by the standard least squares fitting (LS). The gains of right (R), up (U), and down (D)
electrodes (gr, gu, and gp) divided by the gain of left electrode are determined from the analysis of the beam mapping
data. The gains change depending on the processing circuit configuration adjusted to accept a variable signal strength
which is determined by the beam intensity. The data were analyzed for two cases of intensities with 10'3- and 10'*-order
protons per pulse and the gains are determined with the accuracy within +0.8% for gr and £0.6% for gy and gp.
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Figure 1: Diagonal-cut-type BPM at J-PARC MR. A BPM
has four electrode of L, R, U, and D. The signal from each
electrode is transmitted to BPMC.
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Table 1: Gains Obtained by LS and TLS Methods

gr gu gp

True 1.010 1.005 0.975
qgrs 1.034 1.015 0.988
agrLs 1.012 1.005 0.977
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Figure 2: Reconstructed positions using 1) not corrected
gains (black), 2) gains obtained by LS method (blue), and
3) gains obtained by TLS method (red).
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Figure 3: Beam mapping condition.Please see the text for
detail.
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Figure 4: Typical wave forms of (a) low and (b) high inten-

sity cases.
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Figure 5: The Fast Fourier Transformed spectra of the wave
forms for (a) low and (b) high intensity configurations. Sig-
nal strength L, R, U, D is defined as the peak value at the
frequency of 3.34 MHz.
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Figure 6: Gains calculated by TLS method as a function of
BPM No. (a) ggr, (b) gu, and (c) gp are plotted with their
error bars. The gains for low and high intensity are plotted
by blue and red solid circles, respectively.
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Figure 7: Positions calculated by Egs. (9)—(12). (a) Posi-

tions using now-used gain and (b) analyzed gain. Please

see the text for details.
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