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An Ionization Type Survey Meter Using An Integral Circuit

Chikara Takei
Department of Radiology, Faculty of Medicine, Kiyushu University, Fukuoka, Japan

(Director:

Prof. H. Irie)

A method of ionization currenr measurement, which utilized an integral circuit (I.C.) having high in-

put impedance, was described. With this method, a circuit of an ionization chamber type survey meter

ccould be made very simply and ionization current was measured easily.

The circuit with a linear current amplifier was stable and drift was negligiblly small. The leak cur-

rent of the I.C. was less than 1 x 10" A, From fundamental experiments, it is concluded that ability of

this survey meter is excellent.

s '

EHHER - — <1« 2 — & —[ERRICERTBHEH
% L LT ERNEREZE » AL, meter
[l & U TR A EMER S h T ichiBl
TETRIREAE LT VAR —MERRTVS.

Bz 72> THERTEIEE (I.C.: integral circuit)
DHEHNDETE L B2 OBEBZFHAIRTHS
B, EHRIEATER L 2 1L.C. 2 B
H—Xf e 2= xR EH L TRIF RS
DTHET B, L.C A5 L BE D TH
Hinh, LabBEHER AE T 5FERD
5.

EEHE

I.C. 13 Keithley #4 Model 302 operational
amplifier ¢, o ANEIMT10" Q Ll E, FiiE
12104 Pl bETh s, BEEMEIERATRE L ok B
BT — o - 2 — 2 — (HZEERTHOR)
OEME % zox E ALY, ZORIEN
4% 600cm® ¢ % 5. JEEEEOFREINIL 5.0x

10" Q X U4.75x 10" Q 2 Hwv7-. LC. BiE
x+15V, —15VO_fET, BHEEORENEE
1345V T, WIOh B E A L.

B % Fig. 1wmR$. =juil operational
amplifier®® LI 5 & 0T, 194741 Rag-
azzini FiC L O TIHAD THES W BB TH 5.
TOYREE HZEN R ST e, LC 2
HEH LT linear current amplifier # f-i% current-
to-voltage transducer * & ME[Eh D X Hic fco
7=, operational amplifier ®FHfEE = >\ Tix
XER 2) KRR EhTWBD, EARY RS
fTlgo> T,

ANBWE VT v_7, REBHERA -4,
HAOBEY EAL b ET T,

E=—iR s (1)
MERIT 5. T, LC. o Ailic 3151
MY | L0, (O ko X5 EF
5.

=—(i—1OR e @



W F454E 5 A25H

i, WA Li-Bist o EESR % v 4
—&, ZOLEBRHCHENAEHE 17 v7
EThig,

B=Irs e 3)
@, @Rrvizkdri
[=(i-— i’)_l}- ...... )

X TT, dp 2K 1 cm® Y b A3 5 BEERIE,
EREFE Vem® g,
=iV e “(5)
EOZKn L TRRO LS wFEbEh3,
I=iV %——-—i"‘_f:_ R (6)

EReswT, 1REREHORER, i nHRE
Ra: 2mg 5 1 mEEh 70 $EERS 0.84x
2mR/hr L LT, fRE—EEEERE L SR
DENCIEY E BN HRILT 5 & LicfB), ri3 6.8
KQ (B8l A 5, 0.58) <55, (6) &
HHAWT, VEVERIRE % ¥ & B
THRABREDCHIEL, WMEN oz R
T, WERTRE IR M 2 B 5.

L.C. [@#%% i\ #= linsar current amplifier iz,
BT, Wy EEf 2T sz bicx
hHDEE (B FlSsMilicid - irncs
4. Fig. 1 o icownt, SESFELHILT
HRLcl b, HOEEY 53 CIRRELT
HWFToEMNTER Ll, zoFE s £k
KIET L RERN Kb, DX, HIE

211—(95)

WA ———
R

3 iw\ ,/k_":*:_I
) g L

Fig. 1. Principle of the linear current amplifier,

iz jonization current, i’: leak current,
R: feedback resistance, r: inner resistance of
the micro-ammeter, E: out-put voltage -
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Fig. 2. Ratio of ionization current of exper-
imental to that of theoretical value.
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Table 1. Calculated values of feedback resistances, an ionization chamber
volume and the I.C. (Keithley’s operational amplifier Model
302) leak current were obtained the method of least squares.

measured value directly calculated value from experimental data
resistance chamber resistance chamber volume leak current
volume
R « Vo (em?) R €9))] VvV (cm?) i (X10A™)
4. 75x 10" 61741 0.674-0. 09
600 (4.831+0.03) x10" 0. 564-0. 03
5.0 x10" 6284-2 0. 674-0. 07
600 (6.23+0.02) x10™ 0. 644-0. 10
mean 6224-2 0. 65+-0. 10
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