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Abstract

The beam energy of the J-PARC Linac is calculated by TOF (Time-of-Flight) method with the flight distance and
beam phases at the two of measurement points. Because the accuracy of the beam energy measurement is directly
depending on the errors in the phase measurement system, all 111 beam phase monitors are calibrated annually. Here,
we adopted a calibration method using the 1Q modulator as a method for carrying out more simply and accurately,
calibration of the phase detection circuit is provided to the phase detection system. In the calibration, we have used the
trombone circuit for the adjustment of the reference frequency, but it is thought that the procedure using an 1Q
modulator is more simple and accurate, and it reduces the time for the calibration. We describe the procedure of the
phase detection system and the method of energy calculation. In addition, the general descriptions of the IQ modulation

specification and its performances are introduced.

1. [XLC®IC

J-PARC UV =7 v 7 O — LT x)LF—(IFHAI L
7o B — LA & 2 OFRATIERE A VN2 TOF(Time-of-
Fligh)i#ZZ W TCHE LTS, Fxlde—LxTx
NE—%FRET 57291, (LFHE =¥ (FCT: Fast
Current Transformer)% 111 &fEH L T\ 525, 4
PR SR DO IE & = L ¥ —JE OREE & B
510247 > T %, Figurel & FCT OfLFHKH D
Rtz w9, FCT (LAHRME DOBIEIL, FCT AL,
WU RNRATZ 4B R E BT r—7
NLAH, DLFHFRFEZRANIR, LA HER AR IS )T L T2
NENTbs, KRETIEHZIC, KEHONMAER
B FHA LR IQ TV 2 L—F Z AW, it
R D RBRA 22 B E 21T - 72,

N YN A R
FCT s

PARRR AR

FINAE

RAHF R S
Figure 1: Diagram of FCT signal processing.
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Figure 2: The block diagram of phase detector.
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Figure 3: The block diagram of IQ modulator.
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Figure 4: Diagram of calibration of the phase detector.
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Figure 5: Diagram of calibration of the phase detector.
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Figure 6: Front view of the IQ modulator.
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Figure 7: Calibration of Phase Detector using 1Q
modulator.
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Figure8: Diagram of calibration of the phase detector
using 1Q modulator.
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Figure 9: Amplitude of the IQ modulator at Control.
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Figure 10: Phase of the IQ modulator at Control.
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