Thermal characteristics of synchrotron radiation absorbers
utilizing heat load of 100 keV and 20 MeV energy electron beams
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ABSTRACT

Considering the photon energy spectrum of the electron storage ring and energy absorption length
difference in the photon energy, thermal characteristics of the thin (2 mm) and thick (20 mm)
aluminum absorbers are investigated using electron beams with 100keV and 20MeV energy to
increase the thermal durability of the absorber. At 20 MeV energy beam with several 10 mm
absorption length, the thin absorber shows low temperature distribution and power absorption. At
100keV energy beam with several ten microns absorption length shows the highest temperature
distribution and power absorption. Theoretical analysis also shows that the surface temperature of the
absorber for the longer absorption length beam is lower than that for the shorter absorption length
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Fig.1 Structure of ceramic chambar absorbers( (a) 1mm thick and (b) 20 mm thick), assembly of thermocouples,

and area irradiated by beam; .
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Table 1 Temperature distribution during 100kV and 20 MeV electron beam irradiation on the ceramic chamber
absorbers.

apparent power | absorbed power Temperature (° C)

on (a) or (b) 1 2 (2)| 3 (3) 4 (4)
20MeV 60 A | 1200W on (a) 50W 88 56 60 27 16 25 /
20MeV 50 x A| 1000W on (b) 500W 128 93 51 50 41 48 /
100keV 9 mA 900W on (@) 900W 185 48 / 40 32 33 34
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