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Abstract

Beam orbit variation has been observed in the SAGA Light Source storage ring. Sudden shift of the beam orbit was
frequently observed soon after the beam injection or just before the beam dump in the past two year. The maximum orbit
variations were 40 pm and 20 pum for horizontal and vertical directions, respectively. To detect the origins of the orbit
variation, we have checked operational data of the beam orbit, chamber movement and steering magnet current. We found
that the orbit variation was caused by weak stray field of the transport magnet through the shutdown operation for the
beam transport system. As a prevention we modified the operating procedure in the beam injection sequence. Currently
the sudden orbit variation is not observed in the daily user operation.
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Figure 1: Beam orbit variation during an user operation
of the SAGA-LS storage ring. Sudden orbit shift within
one minute was observed at 10:54. The beam position data
obtained by BPM No. 19 are plotted as representative for
the 24 BPMs.
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Figure 2: Beam orbit variations for the horizontal and verti-
cal directions. The orbit variations are changes of the beam
orbit measured by the BPMs during one minute.
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Figure 3: Two-dimensional plots for the orbit variation
events observed in (a) FY 2012 and (b) FY 2013, respec-
tively. The right side panel represents the time histogram
of the events. The time bin size is 15 minutes.
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Figure 4: Comparison of the beam position data measured
by the BPM and the BPM chamber deformation observed
by the position sensor.
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Figure 5: Comparison of the measured beam orbit varia-
tion and calculation result assuming single dipole kick at
steering magnet. The dipole kicks assumed in the calcu-
lation are 40 and 20 G-cm for horizontal steering magnet
SDX-16 and vertical one SFY-16, respectively.

Figure 6: Layout of the injection section of the SAGA-LS
storage ring.

0.1 Gauss BRE Th - 72728, BEHNENE & B — LBLE
A 20mm LL EEEN TS Z &R0, IR B — Ak
ITHNIER > TV L FEEEET H L, COD DFHHET
FREN TV Geom BEOX v 7 Hixstd s L
S Ay (-

34 XL

B — gk SR EE A OURIRAS S A3 il 25 B O ZEK] &)
BHL7=Z Li2L Y, Figure 3 (TR L7z fuEE B D3 LR
ZRLHEEO R0 bR S L. B — AR ERG O
BEII AR SRER A EHEB L TV D728, B —AEHET
W AR B ERA RN D P Ul L2844 5.
FPIE R O EEE T EATNCHNE A B AR L2 2 &
X, FEEOERR Y R X DB ETNEDRIA &I L7z
SAGA-LS M#HEROERR Y 1T 4 £ OINERR 7 L — 7 A
o 7 INBmIZEED TS, 078, 1IRIEAIC—ED
AN A TR T EANCIE S AE L Tz LB
fETE D, IHIZ2012FEWOBRMOBIELEEL, I
FBOFERESO LRI HIBEE IS T H -0 A
B A RESD P22k %, 2013 E0H A

514 -



Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan

QM [A]
1

IE
] EIRY —w
; L —

ti_'gj ]
ﬁ _5
L]
S I—
1

B, [Gauss]

v

B B e R e

11.0
0.0 4

E
E
x
e -0.1
=
5 |
02 +—74—"—"—"—"+—"Tr—"""TTT—TT—TT T
—  1.24
€
‘g
~ Ww P"‘ p—
> 114
=
&
1.0 T T T 1
11:20 11:30 11:40 11:50 12:00
Time

Figure 7: Stray magnetic field measured at the top plane of
the beam duct and beam position data during the operation
of the transport magnets.
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