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Abstract

In SuperKEKB, a damping ring (DR) is used for low emittance positron beam. A positron beam passes through a
transport line from Linac to the DR (LTR). Elliptical like beam pips are incorporated in the LTR since horizontal beam
size is spread by dispersion, and BPMs in the LTR also have elliptical like shape. Thus, installation location of SMA
terminal in the BPM has an arbitrariness. An optimization of the SMA terminal location to maximize BPM sensitivity is
performed by three dimensional charged particle motion analysis using tracking particles in LTR.
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Figure 1: Schematic layout of KEK Linac.

LTROODOOO0OOOO0OO0OO0OO0ODOO0O0DOO00DOO0OO0
gboboodobooooboobooooboooboooobo
ooboooooBpPMOOOOOO0ODOOOODOOOO
ooo0o0o0obobo0oOoD LmcO00O0D0OOOO
OO0 BPMM4]OO00DOODOOOO0ODDOOOO SMA
obooobooobooobooobooobooobooooa
GPT[5]OSAD[6] OO DOOOODDOOOODDOODO
obooobOorrRObooooobooooboooonoo
oooboooo BpPMOOOODODOOODOOODOO
0000000000000 00DDO CSTPARTICLE
STUDIO[7]O0 300000000000000000

*seimiya@post.kek.jp

gboooooboo

2. BpMOOOOO

LTROODOOOOOOOOOOOOOOOO0O0On
OO000O0OO0BPMODOODO Fig. 200000000

10.00mm

||

Figure 2: A candidate of BPM design at LTR. In this fig-
ure, horizontal distance between BPM center and SMA po-
sition is 30mm.
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Figure 3: BPM electrode signal generated by beam wake
field after the signal is cut by 1GHz band pass filter. Hor-
izontal and vertical axis show time (ns) and voltage at the
BPM electrode (V), respectively. Red line shows the signal
in case of 10mm horizontal distance between BPM center
and SMA position, and green line shows the signal in case
of 35mm horizontal distance in the same manner.
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Figure 4: Horizontal beam displacement from the BPM
center (mm) vs. A, /Y. Distance between BPM center and
SMA terminal increase from the blue to rad, 6mm, 9mm,
..., 36mm. Line fitting is performed using 5 point, which
are most nearest to the BPM center.
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Figure 5: Vertical beam displacement from the BPM center
vs. A, /X. This plot configuration is the same as Fig. 4.
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Figure 6: Asymmetry gaussian beam.
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Figure 7: Sensitivity as a function of horizontal distance
between terminal and center of BPM. Yellow and purple
show vertical and horizontal sensitivity with single elec-
tron, respectively. Orange and blue purple show vertical
and horizontal sensitivity with asymmetry gaussian beam,
respectively. Red and blue show vertical and horizontal
sensitivity with gaussian beam, respectively.
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Figure 8: Sensitivity as a function of horizontal distance
between terminal and center of BPM. Yellow and purple
show vertical and horizontal sensitivity with =1%, respec-
tively. As 4 is increasing, yellow and purple change red and
blue, respectively.
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Figure 9: Optimum terminal position as a function of 4.
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Figure 10: Sensitivity as a function of horizontal distance
between SMA terminal and BPM center. Red and blue
show vertical and horizontal sensitivity on 2 dimensional
simulation, respectively. Yellow and violet show vertical
and horizontal sensitivity on 3 dimensional simulation, re-
spectively.
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Figure 11: Tail type beam at LTR. This is a distribution
after 0=5% cut.
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Figure 12: Sensitivity as a function of horizontal dis-
tance between SMA terminal and BPM center. Red and
blue show vertical and horizontal sensitivity with tail type
beam, respectively. Orange and violet show vertical and

horizontal sensitivity with gaussian beam, respectively.
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Figure 13: Sum of the BPM sensitivities at LTR as a
function of horizontal distance between SMA terminal and
BPM center.
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