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Abstract

A movable mask (collimator) with low beam impedance is proposed for high-intensity colliders.  The mask head is 
supported by a dielectric rod, instead of a conventional metal block or rod, and that decreases the interference with 
beam.  Based on the simulation study, the first test model was manufactured and installed into the KEK B-factory 
(KEKB) positron ring, and tested with the beams. The head and the support were made of alumina ceramic, and the 
head was coated by copper.  Contrary to our expectation, however, excess heating of the head and the support was 
observed from a low beam current.   High frequency HOM seemed to cause the considerable dielectric loss not only 
inside the support but also the head, which shaped an RF cavity due to the copper coating.  The revised model is now 
under design based on the experience of the first test model. 
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Head Support Type material material ��[Wm-1K-1]� �r� ��
Max. T [K] 

I2/Nb = 353 mA2
Max. T [K] 

I2/Nb = 2000 mA2
Loss Factor

[V C-1]
11) Al2O3+Cu5) Al2O3 0.01 10 0.5 (980 @35 mA2) – 1.4�1011

22) Al2O3 Al2O3 0.01 10 0.5 2600 – 3.7�1011

33) Graphite6) Al2O3 0.01 10 0.5 800 – 7.9�1010

43) Graphite6) Quartz (SiO2) 0.0015 4 0.5 700 > 2000 2.7�1010

53) Graphite6) AlN 0.1 9 0.5 480 1200 7.9�1010

63) Graphite6) BN 0.02 4 0.5 580 1100 2.7�1010

74) Graphite6) Diamond (C) 0.5 6 0.4 410 730 2.1�1010

1) 1�Á:2) ]I|/maf:3) ³®B+³[� =  4 mm � 33 mm: 4) ³®B+³[� = 1.2 mm � 5 mm � 33 
mm: 5) ]D©mn� = 0.02:6) �²*+(= 1�105 �-1 m-1- Þ<( = 0.7:
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