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Simulation study on the discharge of radio frequency ion source
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Abstract [Background] Neutral beam injection heating is a very important auxiliary heating method in nuclear
method in nuclear fusion. The high current ion source is one of the key components of neutral beam injector. Its
performance determines the achievable goals of the NBI for the Experimental Advanced Superconducting Tokamak
(EAST). [Purpose] This study aims at the fundamental physical characteristics of radio frequency plasma discharge
by simulating the discharge of radio frequency (RF) ion source. [Methods] The structure design and discharge
characteristics of radio frequency ion source were simulated theoretically. Two-dimensional inductively coupled
plasma model was used to simulate the RF ion source. The relationship between turns of coil, turn space, size of
driver, air pressure, RF power and the discharge characteristics was analyzed. [Results] The simulation results gave
the optimal parameters of the RF ion source for EAST NBI that can meet the future needs of long pulse operation and
the future demands of high energy ion source of NBI. [Conclusions] The simulation results lay a foundation for the
development and experimental study of RF ion source.
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Table 1 The Process and characteristic values of various types of particles produced by hydrogen discharge

FF5 SR B g N ] RIEREE

Number  Reaction Threshold energy / eV Maximum cross section ¢, / 107 cm* Optimum energy £, / €V
I H,+e=H, +2e¢ 15.4 70

I H,+e=H'+H+2 18 0.058 100

I H+e=H +2e¢ 13.6 64

v H,+H,=H,+H #AHE Thermal energy K(100) Large(100) ~

v H,+e=H*+e 8.8 17

VI H,+e=H+H+H #HE Thermal energy K(100) Large(100) ~0
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Fig.7 The distribution of magnetic field (a) and electric field

Fig.8 The effect of RF power on electron density (2 Pa)
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