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Abstract

Beam-based-alignment (BBA) system for SuperKEKB positron damping ring (DR) was developed to determine the
offset of Beam-Position-Monitor (BPM) respect to the magnetic center of neighbour quadrupole magnet. Correction coils
and an additional power supply is utilized to perform BBA for quadrupole families in the arc section. By using the
presented BBA system, we find a BPM reading which is insensitive to the field strength of the quadrupole magnet. The
offset information is planned to be incorporated into the BPM system for better orbit control. We present in this paper the
BBA system together with the power supply testing and the measurement results obtained so far.

1. [FC®IZ

B — AR—ZART T A A NBBA)V AT LEF VAR
W O H L TIRRES S B 2 2 D R M A TE D LIS T
ODALE S, Z O WM ER A & IT %00 Beam Position
Monitor (BPM)?D HLMZ & & DT ZHIE T 5 AT A
ThHD[1], BARBICITE — ADOWEEZ LS E 72 A5
TE L2V BPM T35 O MR A Db A bS8 —
INLEEHIEL , WARERO ORS 2L SEThe —
IENZE L2V BPM Rt EE K%, BBA 2179

=213 B L QWD VIR E R A O 15 7%l 0D U A 28,
T VMR T DM S D, TR E G A S
éﬁ@%iﬁa:h}%ﬁéhf&;h IXEIRGBEFOS DA E H
TEDHN, 1 BOERICEROERA DERSIL TS
LD THDHE, ?ﬁﬂ;&bm\wjﬂ?mzﬁt T ERY A EE
HHILIXTERW, 22T, WRERA OMMBh= AL %
filfioT BBA Z#ATIVAT DEHTAKERE LT, KR AT
LTI EZ 25 28T 1 B OB CH VUM ER:
A DRI A NV EINTITHIEI CE 5, A¥FEKTIT BBA
VAT DORERED =0 (AT T2 Y AT LD, &
TROFER K O, ZIETIZELI BBA JITEORE %
WET D,

2. &R

2.1 YRRz

R (2% BPM 28 83 {EH & MU R EE A T 7 1 T3 i
SN T, Figure 1 IZ DR DL AT 7777, DR 1AL
DAFHEARER ., O H R B E /TG DT — 75 H 5
705, 7 —7EBIE Fig. 2 \ R RADHEEIZ 16 By
DA TIY, BILERRERA T iﬁﬁl BlZxL 1 &
DOERA . T —7EIZBELTTARER 1 Bl LEZAT
DEF DB DR IILTND[2], 2D T —IH
DO VWURREREA 1 IH 2 TR % 2L TERN = U
Wt DB A V2 L CE % (2SR 2 2 (b SEHh
HIEE LT,

# uedata@post.kek.jp

Damping Ring

West Arc East Arc

Figure 1: Layout of DR.
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Figure 2: Arrangement of magnets in one arc cell.
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Figure 3: Configuration of the BBA switching machine.
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Table 1: Power Supply Specification

Input Voltage 3-Phase 180/240 VAC (50-60 Hz)

Output current range +10A

Output voltage range + 50 V (= 48 V guaranteed)
Maximum output power Up to S00W

Regulation Type Current- or Voltage- Control
Drivers EPICS

1x Ethernet 10/100/1000 TCP-IP
2x SFP ports ARCnet protocol

Communication
interfaces

Output current ripple 30 ppm / FS
Output current stability 50 ppm / FS
Output voltage stability 50 ppm /FS
Switching Frequency 100 kHz
Accuracy <0.05%
size W482mmxD503mmx>xH43.5mm
Weight 10 kg
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Figure 4: Impedance measurement with L=0.898 mH (a)
and L = 1556 mH (b).
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Figure 5: Output waveform of the BBA power supply with
L =0.898 mH (a) and L = 1556 mH (b). Yellow: PS Imon
1 V/A.Green: output 0.01 V/A.
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Figure 6: Response of the BPM reading (8 x) respect to the
excitation current (I) of the correction coil.
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Figure 7: Gradient(6x/I) vs BPM reading (dxi) of MQF1.
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Figure 8: Horizontal offsets of MQF1 BPM evaluated by
all BPMs installed in DR.
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Figure 9: Comparison between BPM offset obtained with the BBA measurements and BPM reading of the closed orbit.
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