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Abstract

Low-impedance beam collimators for SuperKEKB were designed to fit an antechamber scheme in the vacuum system.
They were installed to suppress background noise in the particle detector named Belle II and also to protect various
components from the damage due to the hitting of steered beam. Following two horizontal collimators for test in the
phase-1 commissioning, four horizontal and two vertical collimators were installed in the phase-2 commissioning. They
contributed the steady operations during the commissioning. We report the design process of the collimator jaw to reduce
the impedance and at the same time to withstand the high heat load, and also some problems found in the commissioning.
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Figure 1: (a) Schematic drawing (cross-sectional view),
(b) outside appearance, (c) installed collimator jaw, and
(d) inside view of a horizontal-type collimator.
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Figure 2: (a) Schematic drawing of horizontal-type
collimator jaw (cross-sectional view), and (b) the test
model.
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Figure 3: Results of endurance tests for the cases of (a)
cupper and (b) SUS surfaces.
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Figure 4: (a) The first and (b) improved fixing methods of
RF fingers to the jaw.

Figure 5: (a) RF fingers for test at the side part of the jaw
before and after the endurance test, and (b) the comb-type
RF contact adopted instead of RF fingers.
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Table 1: Results of the Thermal Analysis for a Horizontal-
type Collimator Jaw

Flow Temp of Max Pressure Outlet
(€/min) measuring  temp loss (Pa) water
point (C) (C) temp (°C)

2.5 216 296 2067 50.8

5 187 258 6977 40.42
7.5 177 245 14243 36.96

) w-  Over200°C

7.5 €/min 3

Figure 6: Calculated temperature distribution for a horizontal-
type collimator jaw.
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Figure 7: Temperature of a collimator jaw as a function of beam
current.
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Figure 8: Calculated kick factors for SuperKEKB type
horizontal and vertical collimators as a function of d [mm)].
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Figure 9: Measured (a) horizontal tune shift (d;) and (b)
vertical tune shift (d;) per unit beam current (/ [mA]) as a
function of td [mm].
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Figure 10: Damaged collimator jaw.

Figure 11: Signals of optical fiber-type loss monitors at the
downstream of the collimator (a) before and (b) after its
jaw was damaged.
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Figure 12: Pressure bursts observed near the collimator
when jaw was damaged by the steered beam.
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Figure 13: Mode spectrum of the longitudinal beam
instability (a) before and (b) after opening the collimator
jaw observed in LER in the case of a bunch fill pattern of
2 RF-buckets space.
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