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A Tiny Electrostatic Potentiometer Specified by a-Ray Ionic
Current for Measuring Low Potential
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A tiny electrostatic potentiometer specified by measuring @-ray ionic current was fabricated

and investigated for measuring a low potential of charged material.

of a rod-shaped probe and a picoammeter.,

charged materials of small size and round su

The potentiometer consists

The probe was topped with a thin cylindrical ion
collector where a small MAm a-ray source of 0.93 MBq was mounted.

In order to apply to

rface, the characteristics of the meter was im-

proved. The a-rays were collimated to restrict an ionized region and were emitted towards a

part of the charged material.

By setting this potentiometer at the distance of 15 mm from the

charged material, the potential of up to about 50V was determined from the ionic current

measurement.

The response of the potentiometer were examined by using a pair of comb-

shaped charged electrodes having teeth of 10 to 60 mm width. The sensitivity for the measure-
ment of charge distribution depends on the potential difference between the comb-shaped elec-

trodes and was 20 mm for the electrodes charged to 10V and 30 V, respectively.

The responses

to charged materials of round surface, cylindrical and spherical were also examined so that the
relationship between measuring error and diameter of materials was evaluated.
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Fig. 1 Cross section of probe of potentiometer.

122 (50)
Collimator igrl\lector Insulator Signal line
0 50mm
S N N TR S |
1 7 e—7OREE
2. RE8 - Bi&
2.1 E B

TR 7 = — 7 OEMEHEFCH 1 2 E 2
L, Tu—FLEEEKL OB TR OIR, EE TR
FLBRAINURINS., T e — FRETHE Caffic X b
A A VEERIBTE L, 1A VR OBROEMNY
Z3CBBTS. Tivbb, WEARN L OEEY
B HA F VIEEBGFACBEIIL, —75, B UEER
HETBA A VLT e —FHACEDNS. WHEDA 4D
BENL -7 DA va vy ZEELA A VEREL
CHREIShB o Eigh, 14 vEEROKE SIFRE
LS —F ORI TV ABEROEIC I DR
F%. LEdisaT, bbnlsh, WEBME M4 Bl
LoBGERD, WEHREHEL TR LIRID,
4 F VBROKE INLHBRAEAOERHEML KDDL Z &
BTED,

A VBROAZ XL, Fi, 1+ vEREHOBR
DRI TYE DT, KEMTKT 2B HDEED
Biedicly, FOZMOBROBIXED L T Lo BE
Lich, FOldY, Fe—7RMRCT B &R
w, FheBBARCcELRTEST 2 LERDS.

BALME DB OEN fFfER 7 BB 5D, &
¥, A4 A VEREMEYRET S EVEETHD. 14
VHERZERL a RORBCE EH DT, HFE1D 2275
MEfELTwbafida ) 2 -2 X VRETS. £
LTz DA F vEREMPOBEROMES, FTr—71C
WHATLEBEEROBHO > b, TE LTI CHER
DEMC L > THRES IO THEI . Zhik 7T e—
TREEBACEST S ETERTES. BREL
T, EEANE & LB RO L B LFBRCER T
x50 LIRS,

2.2 Bl 7A—7

a BT, WEACRAIEE T -7 L, 14
VERZNET 5D OB/INER DI S h T v
5. AL e —7OBARER 1 CRT. Tr—7
A A v av s g, FhE BRI S0l E

D:Collimator diameter
L:Measuring distance

Charging
electrode

—B‘ Probe

High voltage
supply

M2 SEBROLER

Fig. 2 Schematic diagram of experimental system.
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Fig. 3 Influence of diameter of collimator on ionic
current.
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ig. 4 Typical response of the potentiometer.
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Fig. 5 Structure of comb-shaped electrode.
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Fig. 6 Responses of potentiometer for different
potential applied to comb-shaped electrodes.
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Fig. 7 Response of potentiometer for a spherical
electrode with 30 mm diameter.
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