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Abstract

A wire scanner (WS) is usually used by a set of the wire drive part and the detection part. A tungsten wire of 50 1
m-100 z m and a photomultiplier tube (PMT) are used. WS in Linac is using 100 x m of tungsten wire and PMT.
Addition of WS is scheduled for SuperKEKB. A SuperKEKB Linac delivers an electron beam of 7 GeV to a
SuperKEKB high-energy ring (HER) and a positron beam of 4 GeV to a SuperKEKB low-energy ring (LER).
Furthermore, electron beams of 2.5 GeV and 4 GeV are supplied to the PF and the PF-AR, respectively. Therefore it's
necessary to install a detector in a place which corresponds to beam energy. So the place where a signal goes out by a
simulation including an installation site of existence was predicted. We installed an optical fiber beam loss monitor in
the B sector where beam energy is about 1.5 GeV. We measured a signal of WS using the optical fiber beam loss
monitor installed in a B sector. We confirmed that a signal of WS goes out to the place predicted by a simulation by a
beam loss monitor.
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Table 1: Correlation Between the Energy and Scatter
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B — DA UL & BRI &0 T < 2 6 0.004~0.1 GeV|  -0.741 36 211.52
BTy BOSGAEY IaL— 1 T5, AFE—L

I3 1.0 GeV, 1.5GeV. 2.5GeV. 8.0 GeV DEFITH 0.1~05GeV | -0.294 90 8.32
WCTiio7-, KEKB DEF DT R E— |28 bt 0.5~1.0GeV | -0.198 | 205 233
8.0 GeV TR L 7=, 1.0~1.5GeV | -0.007 | 9711 1.86
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Table 2: Correlation Between the Energy and Scatter
Angle (gamma)

FHBAER %L SR HCEL A
(Energy vs Angle) B3 (mrad)
0.004~0.1 GeV| 0.016 1199 1.30
0.1~0.2 GeV 0.012 267 1.23
0.2~0.5 GeV 0.002 298 1.31
0.5~1.0 GeV -0.012 200 1.17
1.0~1.5 GeV 0.023 82 1.40
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Table 3: Number of Particle and Average Scatter Angle

T R V| KRG | CEEEGEL | R (y | E B RGEL
X— EHRLT) 8 (mrad) ) 8 (mrad)
1.0 GeV | 10032 2.8 1865 1.9

1.5 GeV | 10042 1.9 2046 1.3
2.5GeV | 10052 1.1 2269 0.8

8.0 GeV | 10077 0.34 2652 0.6
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Figure 2: Histogram of the particle when the energy of
the incident beam is 1 GeV.
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Figure 3: Histogram of the particle when the energy of
the incident beam is 1.5 GeV.

2.5 GeV
(counts)
1500 W particles (e+)
E particles (y#R)
1000 £ !
500
0 '%ummmmmmm

15

9 13172125293337414549 m)
|

Figure 4: Histogram of the particle when the energy of
the incident beam is 2.5 GeV.
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Figure 5: Histogram of the particle when the energy of
the incident beam is 8.0 GeV.
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Figure 6: Histogram of the gamma when the energy of
the incident beam is 1.5 GeV.
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Table 4: The number of charged particles which comes
out when a gamma ray was incident on SUS of thickness
2 mm.

NI 100%(f

(mrad) | A1 | /7| total |+b)/t f/b
0.1 989 | 448 | 7153 20.09 | 2.21
0.5 1258 | 510 | 9005 19.63 | 2.47
1 1373 | 575 | 9985 19.51 | 2.39
1.5 1481 639 | 10799 | 19.63 | 2.32
2 1604 | 711 11408 | 2029 | 2.26
2.5 1709 | 754 | 12062 | 2042 | 227
3 1845 | 695 | 12646 | 20.09 | 2.65
3.5 1877 750 | 13113 | 20.03 | 2.50
4 1977 772 | 13698 | 20.07 | 2.56
4.5 2016 | 861 14198 | 20.26 | 2.34
5 2279 | 818 | 14726 | 21.03 | 2.79
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Figure 7: Cerenkov Light by the electric charge particle
which passes an optical fiber.
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Figure 8: Layout and signals of wire scanner system at B sector.
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Figure 9: Signal prediction by a simulation and result of
measurement of a beam loss monitor.
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