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Abstract

Beam-Based Alignment (BBA) of BPM is indispensable procedure to determine accurate offset of quadrupole magnet
nearby. In the J-PARC RCS, its quadrupole magnets cannot be controlled their current individually. Because the precise
optics model is already available, one can calculate absolute beam position inside the quadrupole magnet based on the
model. Comparing the predicted value and measured position, one can determine the offset, namely performing BBA.
Using all COD data, kicked by all steering magnets, one can emulate a local bump orbit at the quadrupole magnet. By
changing focusing force of the quadrupole magnet, one can record the modification of the orbit and it is directly related to
the original model. In this paper, we carry it out about one of seven quadrupole magnet families and report the comparison
between the obtained results and the optics model.
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Figure 1: Expected orbit modification due to QFL focus-
ing changed, when the original orbit (beam position) has
10 mm offset only at QFL0S. Both X- (upper) and Y-plane
(lower) are shown. Sign and strength are normalized to
+2% case.
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Figure 2: (a) Horizontal raw COD data due to Steering
magnet kick, STMHOI, 02 or 03. (b) Local bump orbit
with peak at QFLOS (s = 37.3 m). It is a linear combi-
nation of three COD data with suitable weight. (c) Orbit
modification due to QFL focusing change +2 %. Inside
small figure in (b) and (c) are enlargement of vertical scale.
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Figure 3: Reconstructed local bump orbit with peak at
QFNO7 (s = 55.9 m) from measured COD data. Orbit
modification due to QFL focusing changed, are also plot-
ted.
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Figure 4: Measurements and expectations of orbit modi-
fication due to QFL focus change +2 % or —2 %. Local
bump is created at QFLOS.
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Figure 5: As same as Figure 4 but for QFL21.
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Figure 6: Local bump at QFNO7 with 4-steering magnets
for vertical plane.
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Figure 7: As same as Figure 4 but vertical case of QFL21.
Model prediction is shown only one case. Both cases of
kick +0.5 mrad data are plotted for 2 % case.
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Figure 8: BPM offsets near the QFL magnets are deter-
mined for initial orbit data from 1 to 9. In this case, used
matrix B is determined from the model.
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Figure 9: As same as Figure 8 but using experimentally
determined matrix B.
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