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Optimization of H-Output in a Magnetically Filtered Multicusp Source

Masayuki HOSODA, Tomoaki TANEBE, Hirosi NAITOU and Osamu FUKUMASA

Abstract
On optimization of the volume production type H~ion source, the effects of both .the magnetic filter
position and the plasma grid bias voltage for H- output have been investigated experimentally. It is
found that the H~ output can be enhanced by optimizing the magnetic filter position, or the bias voltage
of plasma grid. It is also confirmed that these phenomena correlate strongly with the variations of

plasma parameters in the extraction region.
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Fig. 1 Schematic diagram of the multicusp ion source equipped with a movable

magnetic filter and a palsma grid.
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Fig. 2 Axial variations of plasma parameters, (a)ne, (b)T., (c)Vs, (d)V,. Parameter is
the grid bias voltage(V,). Discharge conditions are as follows: V=80V, [,=

2A, P=2.4X107% Torr and L;=5cm.
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Fig. 3 Electron energy distribution function, mea-

sured at L=1cm, as a function of the grid
bias voltage (V). Discharge conditions are
as follows: V,=80V, [;=2A, P=1.4x10?
Torr and L;=>5cm.
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Extracted H- current as a function of the
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tions are as follows: V=80V, [,=2A, and
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Fig. 5 Plasma parameters, (a)ne, (b)Te, (c)Vs, (d)V;, measured at L=1cm, as a function
of grid bias voltage(V,). Discharge conditions are the same as those in Fig. 4.

Vol.42 No.1 (1991)



FHAERERRAA S VIFICBIT 2 H 5| 28 LEKOR@EAL (125) 125

TO Vs DEENBMFRIZ—FL T 3,

D& HH-EBROEILIL, P.G.I2k3 75w
TA—FDFENCESMFDLDEEZ LN, kDL
METES, DI TDAA LB TIZVUIETH D
Vo=0V TIZH {1+ V3B EMCHLAD LN TV 5,
L2L Vo2 bT2ICEIRT 52 LT, Fig.2(c) TR
L7 D2 Vs BRI FHICL ), Effnisss
BORITE A (H)DF 2 LavEadiit3ns,
CDTDIES @R, BIL Vimniz b ) V okl
IZENDPHELBZNTHSL, L L, BV, 2 EFTw
CLMBEMNHICEHELMEETIIP.G.NHELTIZE
AETRELRS LD, 200 H-EEIMEFL, H-
BRVETT2DOTHE., ZnHFig. 4nk5%H
BIRD VKM I RONEDTH B,

3.22 BM7 4L —ROH FEHLBHE~OF
=

Fig. 6 QH &HRD LAKFETH 2, ~54—2 2L
TiEVe=0, & Ly TOEHETE, RT3 V 238477, %
72, HOERIZE 123 CIRAFT 245, &2 Tldskdize
HENIZBCTERE T - R 2R L.

H-&RIZM.F.2 P.GIGEDITA2 212D Vi
BOLTHMLTW2, ZoOBREH kL & s
PENTWBRLEZLNEL=1cm THOT S5 Xw,85
A—=F DB SMEFLTHD, Z0kER% Fig. 742
MLz, Zhd ), M.F. 2 P.G.IZEIIT 58, nold
VolCELFTRESHEMLTED, T2 Tl 1 eV BE
ICHIEII LB, 2, M.F. 2 RIGE S ofE T BE i 5
25&, 3.1 BITRLIETS X235 4 —8 D24
MEFFITI S HEAENT V3, Fig. 2 TM.F.F
TICEHT 5, M.FASEWIY nel3m<, Told 1
eVIZEDK. T/, HoME 4 2 HZ LIS X~
ERBTELNE 2, M.F.OTHICWZEEED
B 25, b b H RIS X =fEio M.
FEFETEATHLEFEZ HND, # LT, TN
PHIEH LEICEYS S X Y H-ER M 50
Thh.

H- &R LAKFFED L 5 —2 083, H-&ifo
WIMEE 2 Vi kDR BHETHS, 2F N, V=0,
3V TIZLANSL %528z, Fig. 7 (a),
(b) D ne, Te?D LAKTFHEIZ & S I L 72 RIC % - T
BY, 5laB LEEFEOH - EEE2RMLTW2 22
LNd, L LEsE%L V. TIIeHIcH EFizE <t
B LAKE B2 LML T, 52 L, CHMT 24
MZFD. TOBRKIZP.G.OMEEL LERICANTR
WY LLENH S, Fig. 7 (@), (b) THREL VX

D:Vb:O \
100 — . o:Vp Opt.
. o o O 8l Vp=3 V
= [s]
S o ° o
'é a O
o u]
—~ 50 N o
—
g s
oz A A
% a a a
(&
I 0 t—
Illllllllll
0 5 10
Lf(cm)

Fig. 6 Extracted H- current as a funciton of the
filter position. Parameter is the gird bias
voltage(V,). Discharge conditions are as
follows: V4=80V, [,=2A, and P=1.4x

107* Torr.
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