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Abstract

X-ray Beam Position Monitor (XBPM) for SPring-8 works in a photoemission mode with blade-type detector heads.
SPring-8 constantly provides various several-bunch mode operations, which combine single bunches and train bunches,
to perform time-resolve experiments. In order to meet the needs of users, the ring current per bunch, in other words, the
peak brilliance of photon beam has been increased year by year. In such a situation, as the peak current from the blade-
type detector heads of the XBPMs exceeded the initial expectation, it has become apparent that the readouts of XBPM
changed depending on the filling pattern. We report on the quantitative evaluation of the effects of filling patterns, the
search for causes, and the measures to reduce the effects. We will also describe the design and fabrication of a new XBPM
detector head that can fundamentally solve the problem of space charge effects on the detector heads.
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Figure 1: Deviations of XBPM readouts from the reference
positions (multi-bunch) due to variations of five different
filling patterns of the storage ring.
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Figure 2: Role of the collecting electrodes. Positive voltage

(HV =+100 V) is applied to the collecting electrodes (col-
lector) during user operation.
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Table 1: Bunch Current and the Deviation of the XBPM Readouts

Bunch current (mA/bunch)

Deviation of XBPM readouts (um RMS)

Filling pattern

Train Isolated DBL BEM-BL

Horizontal Vertical Vertical
Multi 0.05 — 36 2.0 13
11/29 +1 0.10 5.0 13.9 5.8 3.0
203 - 0.52 17.6 12.6 6.0
11 x 29 0.31 o 277 —11.2* — 4,97 146 — 6.7*—5.97 43
1/7+5 0.24 3.0 335 152 54
2/29 + 26 0.38 1.4 403 —17.6* — 8.27 205 —10.6 * — 9.57 8.0

*: after 1 treatment (2018/10/26), T: after 2+ traatment (2019/7/10)
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Table 2: Number of Beamlines Addressed to Reduce Space
Charge Effects

Number of beamlines
Method
as 0f 2018/11/26 as 0f 2019/7/10
1) Offset tuning 2 —
2) ID Gap 7 9
3) High voltage - 7
4) Re-alignment 1 —

total 10 16
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Figure 3: Deviation of XBPM readouts from the reference positions before and after the treatments.
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(for collecting electrode)
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(a) XBPM chamber (bottom: transparent view)

Collecting electrode (blue)
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(b) Detector head (3D section view)

Figure 5: Structure of the XBPM chamber and detector
head [5].
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