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Abstract [Background] A pulsed hybrid radiation field will be generated by Experimental Advanced
Superconducting Tokamak (EAST) during deuterium plasma discharge. [Purpose] This study aims to explore the
radiation doses of EAST under different heating modes to ensure the radiation safety. [Methods] The on-line
radiation dose monitoring system of EAST was used to measure the neutrons and y-rays radiation in the main hall of
the device under various heating modes during the deuterium plasma experiment. Evolution of neutron and y
radiation intensity with time under ohmic heating, lower hybrid waves heating, neutral beam injection heating, and
neutral beam and radio frequency waves collaborative heating were compared and analyzed. [Results] The results

showed that the main sources of radiation dose were high-energy y(X)-rays and photoneutrons produced by runaway
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electrons bremsstrahlung radiation in the pure ohmic heating mode. The drop of the loop voltage effectively inhibited

the generation of runaway electrons, and the radiation dose level under lower hybrid waves heating mode was lower

than that of ohmic heating mode. The beam target reaction increased the neutron yield by 2—3 orders of magnitude.

The approximate linear relationship between neutron and y ambient dose equivalent was found by statistical induction

under neutral beam injection heating mode, but it was not completely applicable to the situation that the neutrons and

vy -rays came from various ways when the neutral beam and radio frequency waves were heated together.

[Conclusion] The study can lay a good foundation for the establishment of fusion radiation dose database.
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Table 1 Main engineering parameters of EAST device
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Fig.1 Temporal evolution of neutron and y(X) radiation
intensity (a) and radiation doses (b) under ohmic heating mode
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