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An Electrostatic Probe Technique for the
Measurement of Low Glow Plasma

By Kazuho TAMANO, Yoshifumi KITAYAMA,
Tomisc YAMAWAKI, Makoto KOBAYASHI
and Masakiyo NISHII

Plasma diagnostics is very important on the control of the thermonuclear fusion reactor.

Several methods of plasma diagnostics are reported by many investigator.

This paper describes on the study of characteristics of the electrostatic probe on the

stable grow plasma which is confined by week Z-magnetic field.

As the result of the characteristic curves, the plasma electron temperature is nearly
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Fig. 1 Schematic diagram of the

experimental apparatus.

Photo 1

View of plasma discharge

tube and power supply.

R Filamment & 10(mm?) o B[ 1144 - 7- Anode #
LTE Theam (EMAD coil Einbif- T b, Lt
BB+ beamn (1 collector iT X b I BE NI =
glow beam plasma %35, = o CTHOICHES
VIR 150 (mm#) % LT i EKE 1300 (mm) o
pylex glass BB TH 2B, —7j, plasma OBWHCH
WIiEENE Fig. 2 7300 Fig. 3 RN D B ER
0.2 (mm) @ Tungsten &4 glass iC & - CTLEMR
ML, FhE Epoxy B L - THEb Y 5 Flo i
ATALLLDHH 7o, = 2T Fig. 2 13 Langmuir
B0t Coaxial probe & U-CHv, #L7T Fig. 33
Double probe %R LT\ 5, Z#bDOEHIT Fig. 1
VR SN 2 BRI TR RS D12 13 ch O 3T B N fo g
AFUCHSTT B30T B o M E R B A % Single
probe DAL YL & BEREE & ORNCEIINL,
Coaxial probe OEESCILLE L Ebhw 5% L ORIC
% LT Double probe m3 &1 i3 2 A D Lfg I I i
L, }0O3® plasma FH L LTHA gas T EL T
ZhiCxt LT probe BFE—BHiHE L AE LT,

I RHRERRUHRES

ll—1 Langmuir probe D#Ft

Fig. 4 J 0 Fig. 5 13 Single probe o#H %
plasma filament O FHRECAE X CEIE LER T
H5b. Fig. 4 13H A gas A2 6 x1073 (torr) {I&ouC

TUNGSTEN
GLASS

\BRASS TUBE
EPOXY RESIN

Ccheme of sirgle and coexial probe.

Fig. 2

TUNGSTEN

w0

T T

| —

0.2% 1.0 | \BRASS TUBE
XY RESIN

Fig. 3

Scheme of double probe.

— 102 —



collector %40 (mA) RU60(mA) LB
DG OEFE—BIMEETH B, L, Fig. 5 2#HA
gas JEAS 1.5x 1072 (torr) D>\~ ClERIC 2 & oD
collector EHICK LT JELIHETH D, 0%
&, ZREBIAIEAICK T ERFR 72 (gauss) T
H5.

ZHD DR L b FPEE I ERO L
RITRT, 2B i RO A I Doy A
S>TWB I EDbh D, ZORECOWTIEE S &b
FELSHIEI R TR, HICEHEEE glow KED
BHECOW T ~IGOBEHIL5ER LTV 52~ Figb
HAPEEBOBAED glow plasma x4 5 &7
BE—BIREE AR Ui b © TR A D EIRIL NS
TERFRE e bh, Cojsit Lon fRIEN R
EHEbNR%, BOEBIIALBEDANIHOBRH
BTHH 20T 3 - T plasma BRI BRE &
nb, X, Vi @owTi floating potential L3

PROBE VOLTAGE (VI

-60 % -42 -0 -2?7 -10 llo Zp 30 40 %0 6|0 K4
W—“—O—J ~o1

o

@ /0}
o
° -05 @ QOLLECTOR CURRENT
40 {mA)

O COLLECTOR CURRENT
80 may

PROBE CURRENT (A

Fig. 4 Experimental result of the voltage
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Fig. 6 Typical voltage and current charactor-

istic on the single probe.
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Fig. 9 Typical voltage and current characteristic
on the double probe.
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Fig. 11 Experimental result of the voltage and

current characteristic on the coaxial probe
at 1.5x1072 (torr) He gas pressure.
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