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A Study on the Measuring Circuit Design of RI-Gauage

Gyung-Suk Kil, Jae-Yong Song

Abstract

An objection of this study is to develop a measuring circuit of a gauge using
radioisotope for compaction control. The gauge developed in this study makes use of
radioisotope with the activity exempted from domestic atomic law and consists of
measuring circuits for gamma-rays and thermal neutrons, a high voltage supply unit, and a
MIiCroprocessor.

To obtain meaningful numbers of pulse counts, parallel five and two circuits are provided
for gamma-rays and thermal neutrons, respectively. Being simple in electrical characteristics
of G-M detector for gamma-rays, pulses are counted through only a shaping circuit.

Very small pulses generated from He-3 proportional detector for thermal neutrons are
amplified to the maximum of 50 dB and a window comparator accepts only pulses with
meaning. To minimize effects of natural environmental radiation and electrical noise, circuits
are electrostatically shielded and pulses made by ripples are eliminated by taking frequency
of high voltage supplied to the circuit and pulse height of ripples into consideration.

One-chip microprocessor is applied to process various counts, results are stored and the
gauge is made capable to communicate with PC.

Enough and meaningful numbers of pulses are counted with the prototype gauge for

compaction control.
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Fig. 1 A current pulse shape of the detector Fig. 2 Equivalent circuit of the detecting part
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Fig. 6 Detection circuit for thermal neutrons
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Fig. 8 Detected waveforms of gamma-rays Fig. 9 Detected waveforms of thermal neutrons

- 1TNNE



AAH B - 5 A8CA A
Aol X Alsg F Qe 5444 [V], 50 [psholt
5. & =

B dFodME EETAY HEATAHE AT FU& RI o] 84719 AR 54 R Al
g 98 Az dsto] FHHoz AT

AlA AR RI ol &A7le Su Ao AFs= A7) olste] HAMIAS AHEEHY
Co-60(50  Ci) 7wk Hds Cf-262(50 £ Ci) T84 ALAA R AFo] 7tsans A
om, o529 ML o8& HEAHTE HW/Y A HJEATH I8¢ F&EE R F
TUE 40 FEF HAE AFFE S 5 AU
ZA3 2 A QoiM At EAFA e YFBHEIH AT AEE A Ynjuz
= AP AEgd 2 4¥E FRE 53 13d FRoeH, & AFoME 2HY 24
F9 BE FoH5E 303 [Hz]2 RA st AFA 8dF Ao g3 AFFE AAF ¢
g A8 FA0] 7hsstAn

¥ RI o] &AI7lE Fogolnz 7ted & AdH (B0 mADS 2HIS=S dAse dAA:

13]9) FHo2 oF 40Xt o] AHEE 4= ov, FAHA BE dAlE HAsid] A ETh

rr

o2

[1] R.P. Gardner, et. al, Density and Moisture Content Measurements by Nuclear Methods,
AASHTO, 1967

[2] 948 yPBY, F3AAHAT4, 1995

(31 &F3 ¢ 159, "HEAZFHAE AT HAME FALA: Fug, ‘% AFNLAR] 1Ade BRaA,
AH D5, pp. 110~114, 199%6

(4] 348 9] 39, “o}~BE ¥ IYE IFFZAE ANt x4 ¢ =A9 AEAZTHAE AT
Alz=" i, 50471979, FE71EA, 1991

[5] Glenn F. Knoll, "Radiation Detection and Measurement,” John Wiley & Sons, pp. 107~110, 1983

[6] Nicholas Tsoulfanidis, "Measurement and Detection of Radiation,” MaGraw-Holl, pp. 185~187,
1983

[7]1 S. Shalev et al, “The Wall Effect in He-3 Counters”, Nuclear Instruments and Methods, Vol. 71,
pp. 292~296, 1969

— 1068 -



