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Abstract

A robust collimator using carbon fiber composite (CFC) as the head material to receive the beam kicked by the
accidental fire has been developed. Simulation results have shown that the new CFC collimator can more suppress the
temperature rise of the collimator head when the beam hits by an accidental fire than the conventional tungsten collimator.
It was also shown that radiation damage to the particle detector can be kept sufficiently low with the new CFC collimator.
As a result of copper and CFC first bonding tests, cracks appeared in the CFC. Since the cause of the crack was a stress
due to the difference in thermal expansion. In the next bonding test, slits were made in the copper to suppress stress,
preventing cracks from occurring in the CFC. The sample with slits in the copper showed no cracks in the CFC.
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Figure 1: Schematic drawing of current injection system in
SuperKEKB.
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Figure 2: Location of the KEB-type and SuperKEKB-type
collimators in the SuperKEKB main ring. Here, H and V
in the collimator names represent the horizontal and
vertical collimators, respectively.
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Figure 3: The behavior of the beam during a kicker’s
accidental fire timing. The horizontal axis of the graph is
the bucket number and the vertical axis is the horizontal
position form BOR data.
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Figure 4: Dose rate observed in the particle detector at
interaction point when KAF occurred.
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Figure 5: (a) Schematic drawing of SuperKEKB type
horizontal collimator, (b) collimator head hit by beam due
to kicker’s accidental fire.
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Figure 6: (a) Schematic drawing of model for thermal
simulation. Temperature distribution of collimator made of
(b) W and (¢) C due to electromagnetic shower by KAF.
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Figure 7: Plot of the number of particles loss in the D06
and D02 areas when K1-2 or K2-2 KAF occurred.
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Figure 8: Growth time (transverse), loss factor, kick factor
of CFC collimator versus head length.
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Figure 11: Photographs of the (a) first and (b) second
bonding test between CFC and copper.
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