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Abstract
A marginal oscillator-detector was made using field effect transistors
(FET). In high and low frequency circuits, 2SK61 and 2SK40 were used, re-
spectively. With a lock-in amplifier, NF product L1-574A, the NQR measure-
ment of ¥Cl in KCIO3 was carried out both at 1F and 2F modes. As a re-
sult, a satisfactory S/N ratio was obtained. The NMR measurement of 'H in

water was also made and the result was good.
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Fig. 1. Circuit diagram of a marginal oscillator-detector.
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Fig. 2. Specification for the transformers produced by Sansui.
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Fig. 3(a). Pictorial view of a marginal oscillator-detector.
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Fig. 3(b). Pictorial arrangement of the oscillator-detector part of the marginal oscillator-

detector.
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Fig. 4 (a), Front view of a marginal oscillator-detector.
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Fig. 4 (b). Side view of the marginal oscillator-detector.

HF—b5em

Fig. 4 (c). Rear view of the marginal oscillator-detector.
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—1kHz —

Fig. 5. NQR signal of **Cl in KCIO; at room temperature with a lock-in amplifier at 1F
mode. The resonance line is the first derivative of an absorptior; line. Sweep speed is
2.5 KHz/min. Time constant is 1 sec. The frequency modulation is 1.4 KHz peak to
peak at 400 Hz.

Fig. 6. X-Y diagram on an oscilloscope. The modulating audio signal and the output of the

narrow band amplifier in a lock-in amplifier are fed into X and Y ranges, respectively.
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—1kHz —

Fig. 7. NQR signal of *Cl in KCIO; at room temperature with a lock-in amplifier at 2F
mode. Sweep speed is 2.5 KHz/min. Time constant is 1 sec. The frequency modula-

tion is 1.4 KHz peak to peak at 400 Haz.
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signals with a lock-in amplifier at 2F mode. The
the reference and resonance signals fed into the

in amplifier at 1F mode. They are in phase when

g= 0.
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Fig. 9. Resonance signal with a lock-in amplifier at 1F mode processed by a microcomputer.

(a) Data of one measurement; (b) Base-line made horizontal by removing the bhase-line

drift which is produced by frequency sweeping and is assumed to be a straight line;

(c) Power spectrum of the Fourier

transform of (b) (Unit of the abscissa is 0.0833

Hz.); (d) Inverse of the Fourier transform of (c) after removing high frequency com-

ponents (Cut frequency is 0.08 Hz.).
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Fig. 10. Resonance signal with a lock-in amplifier at 2F mode processed by a microcomputer.
(a) Data of one measurement; (b) Base-line made horizontal by removing the base-line
drift which is produced by frequency sweeping and is assumed to be a straight line;
(c) Power spectrum of the Fourier transform of (b) (Unit of the abscissa is 0.0833
Hz.); (d) Inverse of the Fourier transform of (c) after removing high frequency com-

ponents (Cut frequency is 0.08 Hz.).

Fig. 11. X-Y diagram on an oscilloscope of the NMR signal of 'H in water. The modulating
audio signal and the output of the narrow band amplifier in a lock-in amplifier are fed

into X and Y ranges, respectively.
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