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Abstract

The KEK electron/positron linac is a 600-m-long injector providing the beams of different energies with four
independent storage rings. A non-destructive beam position monitor (BPM) is one of the indispensable diagnostic tools
for a long-term stable beam operation. In the KEK linac, approximately one hundred BPMs with the four strip-line type
electrodes are utilized for the beam position and charge measurements. The measured beam positions can be utilized for
the beam orbit and energy feedback loops. The current BPM data acquisition (DAQ) system comprises 23 fast digital
oscilloscopes based on the Windows XP operating system, and its measurement precision is around 30 um. Toward the
SuperKEKB project, the upgrade of injector linac is now going on for increasing the bunched beam charge and reducing
the beam emittance. The SuperKEKB injector linac should provide the low emittance electron beam less than 20
mm-mrad for the main ring without a damping ring. For this reason, a high precision of the beam position measurement
and control are strongly required. In this paper, we present the system description and the performance evaluation of a

new BPM DAQ system in detail.
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Figure 1: Schematic diagram of the current BPM DAQ
system.
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Figure 2: Beam orbit along the KEK linac during the 3-
BPM measurement for the both of current oscilloscope
and LSPE systems. Here, horizontal (top), vertical
(middle) orbits, and beam charge (bottom) are shown.
Three adjacent BPMs coloured by light green are used in
this 3-BPM experiments.

- 683 -



Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan)

BfE—azMv, BEET S 3 50 BPM (BPM#L, ARREORER, ©— MLEPER L, KEI5m
#2 BEUH3) [Tk AR —AMIEREEZB 2> 263 um BLOEE A 25.1 um THo 70, ARIE
7z (Fig. 2), ZH b BPM LIMIICERE Sz A KEE, AyrAa—7THWHA TS AIDC O
TT U TEMAICENT, 5 EORR DR OMREN 8 By FTHDHZ LICERLT, #Rsh
EETE—AMIERZRBY a5 2, MEREHR Tno,

FELCH 400 [0 ' A EHIE 245 = 72> 72, A -
i, A BPM B O b LR, f 32 SPE VAT
K2 mm B T d o - LSPE & W ALERIE T, ANEEOF v
Figure 31, AKEJ71 3-BPM Sl i g, A T /VIIALIAORIEGRES A XTH 5, Zhid, 2
HIE I 2 A RIER T 200 L, BPMeL 35k S T E—ABIEZSIE LT 96 ns HTOY 7Y
O BPM#2 TOMER RN 5 BPMES TO B —Afirf  ~ 7 REB 1S e DNz Th 5, Figure 412,
#HEET D (Fig. 3 (a)). BPM#3 OREREFd L
AR OHEEE DR FZ5340 7%, 3-BPM {EIZ K 5 BPM
MERERBE %5 2% (Fig. 3 (b)), FEEOHIEZ,
MEESTANZDONTHIB I RoT,

s Measured vs. fitted x3
-04
i
I 06
o / ] g R
Z T (a) Before phase alignment.
E =1.0
=12 [
-14 /
I
e s 2 G0 08 06 04 02
I fitted x3
| 2/0/0|+ v | S|@l

(@) Estimated and measured beam positio‘ns'
(horizontal).

Hlstg{am of 3BPM: = -3.21091781592e-12 (jim), o, = 26.314718432 (um) | . (b) Aﬁer phase a“gnment'
Figure 4: Raw analog signal from BPM before and after
precise phase alignment.
20 b
15 15.0
¢ -
gm 125 T e
. 10.0[ AR i
! S TS A
3 75 TR ¥ 3
I >< b 8 tals
I o ©
—E.DB -0.06 -0.04 =0.02 0.00 0.02 0.04 0.06 0.08 50
diff. between measured and fitted one i
200+ < &| 2.5
(b) Histogram of residual between the estimated 00
and the measured beam positions (horizontal). "0 500 1000 1500 2000 2500 3000 3500 4000
Delay setting for CHA

Figure 3: Beam test results of 3-BPM by the current

BPM DAQ system in the horizontal direction. Figure 5: Measurement precision for the different delay

setting for the input channel A (CHA) by using a pulse
signal generator.
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Figure 6: Beam test results of 3-BPM by LSPE in the
horizontal direction.
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Figure 7: Raw ADC count example of 1st bunch
beam measurement.
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Figure 8: Experimental setup for evaluating the
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Figure 9: Measurement accuracy of 2nd bunch beam
position for the different 1st bunch signals.
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Figure 10: Experimental setup for evaluating the
long-term stability of measurement accuracy.
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Figure 11: Long-term measurement accuracy during
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