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Energy Loss of Hydrogen Atom due to Charge Exchange in Neutral
Particle Energy Analyzer
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Abstract

A neutral particle energy analyzer, which has the carbon stripping foil and the 90° cylindrical
electrostatic deflection plate, was designed and constructed for measuring of ion temperature in plasma.
The energy calibration and energy resolution were studied in detail for a hydrogen ion at the 0.5~3.0
keV energy using a duoplasmatron ion source. An energy of hydrogen ion to the deflection plate
voltage at the peak ion count rate could be fitted by the expression E,(keV)=383V(kV). The measured
energy resolution, which was about 2 % at the energy of 3.0 keV and 9 % at the energy of 0.5keV,
was better for the increased hvdrogen ion energy. For the charge exchanged hydrogen atom due to the
carbon stripping foil, the energy calibration, energy loss and resolution were measured to the 0.5~2.0 g
g/cm’” thickness of the carbon stripping foil. An energy of the charge exchanged hvdrogen atom as a
function of the deflection plate voltage and carbon foil thickness could be fitted by the expression
Eo(keV)=(053d+4.4) - V(kV). The energv loss was 0.23~089 keV to the 05~2.0ug/cm’ carbon foil
thickness and the 0.5~3.0 keV energy of the incident neutral hydrogen atom, it could be fitted by the
expression AE=(0.12d+0.27) - E%(keV). The measured energy resolution for the neutral hydrogen
atom, which was between 7 % and 35 % in this experiment region, was increased for the increasing
neutral hydrogen atom energy and the decreasing carbon stripping foil thickness.

* A2 AR-E &7 (Dept. of Electronic
Engineering, Kyungpook Nat'l Univ.}

#% AB s WA H 8k F A (Radiation Science 1.4 =2
Research Institute, Kyungpook Nat'l Univ.)
sk AEIS Y B2 &3 (Dept. of Physics,
303 e = T alxulE
K\ungp()ok Nat’] Univ.) 6*1'8'?2% 03?'3] /‘R‘?‘&J—E‘-oﬂ/\i“ Oo‘ca‘gi E"‘“iu = %L
<Hsdat 0 19984349 8Y> Aal7l gt 2@ Febzeke] 2% Wk 5 4F



| o) A
].

F

bl 444

o

o A ufz}
Z4e] oA ¢

©

L

HEEE 2A

)

b o]

ALg3
Y
A

]

=
=

7+47

Fepze 2%, Y

=

Lo

SIGE LS

5

A) o}

=2

=

220}

=

34

Fig. 1. Schematic diagram of the ion accelerator
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and the neutral particle energy analvzer.
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Fig. 2. Schematic diagram of the 90° cylindrical
electrostatic plate type neutral particle
energy analyzer.
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and the data acquisition system for the
neutral particle energy analyzer.
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