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Abstract

In operating the accelerator, it is necessary to use various radiation measurement tools according to the purpose in order
to measure the radiation generated by the beam loss. Gafchromic films, which change color due to the rupture and
polymerization of radiation-sensitive monomers, have recently been used not only in the medical field but also in the
accelerator field as a simple tool for measuring radiation. Although it is not suitable for real-time adjustment during
operation, the film, which does not require wiring and has a high degree of freedom in installation location, is very suitable
for measuring doses at multiple locations at once. Taking of this advantage, we have measured the beam loss distribution
during accelerator operation over a wide area such as accelerator rooms and tunnels of various large accelerators in KEK.
Beam loss distribution evaluation at the synchrotron accelerator Photon Factory (PF) revealed that the radiation dose
downstream of the superconducting wiggler was the highest in the PF ring. Therefore, we also measured the detailed
beam loss during excitation and demagnetization of the superconducting wiggler. This paper reports the results.
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Figure 1: Assumed electron trajectory of VW#14 at
B=4.8 T.
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Figure 2: Layer structure and color change of Gafchromic
film [2].
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Figure 3: Accumulated current value during measurement.
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Figure 4: Measurement location.
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Figure 5: Accumulated current value (red line) and
radiation area monitor value (green line).
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Figure 6: Gafchromic film after irradiation and dose
distribution estimated from Gafchromic film. The location
of the blue arrow is right next to the superconducting
wiggler.
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Figure 7: Gafchromic film after irradiation and dose
distribution  estimated  from  InLight  (during
demagnetization).
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Figure 8: Gafchromic film after irradiation and dose
distribution estimated from InLight (during excitation).
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Figure 9: Ratio of radiation dose lost in 1 mm thick lead.
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Figure 10: X-ray attenuation rate with Imm lead thickness.
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