Development of a Laser Induced Fluorescence Diagnostic

System for HaIFThruster Plasmas
Wonho CHOE?, Holak KIM*, SeunghurerEE12 Guentae DOH1 Sung Young YOON3

KAIST

IKorea Advanced Institute of Science-and Technology (KAIST) Republlc of Korea | ' — A et
’Korea Institute of Materials Science (KIMS), Republic of Korea o m
3National Fusion Research Institute (NFRI), Republic of Korea KRIST. 7S5 Discnarae pnysics av

Electric Propulsion and KAIST R&D

Electric Propulsion Applications 3 Korean LEQO Satellites in Orbit Fundamental Physics
R _ Research

hours of thrast 721st day
on/off operations Last Engine Operation
of Xenon used hoars of thrust

on/off operations
of Xenon used
(only 250 g left)

Multiply charged ions High energy ions

1.0 1 ‘
] '
.1 - Reconstructed
-3 0.3 0.8
- 1072nd day (3/9/2006) 3
Moon impact ‘ CHT
Tz 0.6 k/f 06

1st day (27/9/2003) _ Measured

Launch

Norm. Collected ¢
=
3

R T T 0 T — 200
ExB Plate Voltage (V) lon energy per charge (V)
Plasma instability Plasma wall interaction
Hayabusa- le T f
7 = =t S 450
QO
B 400
- %Z=» S 0
L o prs
T g 5 L
A :
. | 250 — =
e f I A B T e . 4 e = 200 b : -
N . - . = 50 14 l'lHII i i 36 I'JlHl i EEFI kHz
Duba|Sat 2 Deimos-2 S I
Frequency (kHz) ° > r

Laser Induced Fluorescence (LIF) Diagnostics

e Plasma characteristics have been investigated lon Velocity Distribution Function Measurement
using various diagnostics (e.g. Faraday, RPA,

ExB etc), however, mostly outside the channel Bl —t— TEQZ‘SG l Dﬁ’wu::ﬂn ! A
due to high energetic ions. L T el AT
e LIF is a powerful diagnostics to obtain A - AT
important physics information including \Fluorescence | [ = E BBy .
plasma potential and 2-D ion acceleration o i ﬁ oA
profiles, which are related to our recent _& f’f f """"" N N
research (wall interaction, high energy ions, \ 652Py l e e N
multiply charged ions etc). S cL e A
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LIF System under Preparation

Schematic D'agfam " The LIF system consists of a tunable diode laser (834.72 nm,
Incident Part Detecting Part Mode hop free tuning: 50 GHz, 90 mW) and a wavemeter
@Mm \ 5 N (700-1650 nm, accuracy: 1 pm).
o Conto = = QOptical path was demonstrated by computer calculation and
components were aligned by using a visible laser.
= Difficulties:
- Large focal length (1 m) to get signals outside vacuum -
— Not enough fluorescence (541.9 nm) by the laser
isie) m . m - Strong fluorescence (541.9 nm) without laser = Hard to
i b, distinguish the fluorescence
» smm&rb R 4"" S - Using lens with short focal length (< 1 m) and increasing
laser power could be an alternative.
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2. Parallel Beam
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