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A New lon Extraction M ethod—Radio Frequency ResonanceM ethod

CHEN Rong, SON G X iao-peng, BAO Cheng-yu’
(D eparment of Engineering Physics, Tsinghua U niversity, B eijing 100084, China)

Abstract: In conventional ion extraction using an electrostatic field, theplasna shield effect
Imits the ion extraction time and the ion extraction efficiency. A nev method using an radio
frequency (RF) resonance has been proposed to decrease the influence of the plasna shield
effect Thismethod uses the relation betw een the RF field and the mpedance of theplasna
circle W hen the RF frequency is svept, the reonance of the RF field and the plasna oc-
curs at a certain frequency, thus the mpedance of the plasna becomes theminimum. The
electric field penetrates the plasna, and the ion extraction efficiency is raised The RF
method shortens the ion extraction time, and increases the ion extraction efficiency. It can
alo ocontrol the plagna density by changing the magnetic field This article introduces the
simulation calculation and the experimental research of this nev method
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Fig 1 (a) RF electrode systen and (b) equivalent
circuit of the systam of ion extraction
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Fig 2 (a) The potential distr ibution between the electrodes in a RF cycle
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Fig 3 (a) Relation of the electric field and the RF frequency;
(b) Relation of the ion extraction timeand the RF frequency
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Fig 7 Frequency dependences of
the mpedance in the circuit

6 .
J”'"‘
< !, ‘,‘\
g .,‘" \.\l.
SEI Y \'\-.__ .
e "
0 L L L 1
0 5 10 15 20 25
fI/MHz
8

Fig 8 Frequency dependence of the rate of
electrode dc current to the RF voltage
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Fig 12 Schematic diagram of RF exper mental device
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