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Evaluation for the Over-Damping and Integration Method
by a Negative Shunt Resistance to Prolong
the Natural Period of Pendulum of the Seismometer
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We tested the semi-long period seismometers using a negative shunt resistance whether those
seismometers have the same characteristics or not. In order to set up the seismometers easily
in the field work and obtain the same amplitude and phase characteristics, the over-damping and
integration method is applied to short period type seismometers. To obtain a high damping
constant, negative resistance which is suggested by Lennartz Co., Ltd. was tentatively applied to
the over-damping and integration method. A negative resistance is obtained by the non-invert-
ing operational amplifier with the positive feed back. The secondary low resonance frequency
is obtained by a band-pass filter. MTVI1C seismometers of Sindogiken Co., Ltd., were used to
apply the method. We could obtain the damping constant / to be 84, and change the natural
frequency of f;=1Hz to secondary resonarnce frequency £, =0.19Hz. By selection of the parts of
resistance and capacitance to have same values at least three figures, we accomplished the
seismometers having almost the same characteristics. By coincident observation of the micro
~-tremors and noise of the ground by many seismometers at the same place, we calculated and
compared the power spectra, ratios of power spectra, phase differences and coherence. Through
these procedure, we confirm that the semi-long period seismometers using the over-damping and
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integration method by a negative shunt resistance is useful for not only the micro-tremor
observation, but general earthquake ohservation except for the strong motion observations.
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Fig. 1. A circuit diagram to obtain a negative resistance and secondary natural resonance
frequency.
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Fig.2. A diagram showing a relation
among in-put, out-put voltages and
resistance. Note that positive feed
-back makes the in-put impedance
lower than Rc.
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Fig. 3. Comparisons of characteristics of four semi-long type seismometers (LE3D/5s of Lennartz
Co., Ltd) by coincident micro-tremor observations at the same site. Power spectra (A),
power spectra ratios (B), coherence (C), phase difference (D) are shown. The first seismome-
ter is selected as a standard.
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MKTV-1C Test 97 Sep. 13
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Fig. 4. Comparisons of characteristics of eight semi-long type seismometers (MTV1C of Shindogi-

ken Co., Ltd.) by coincident micro-tremor observations at the same site.
power spectra ratios (B), coherence (C), phase difference (D) are shown.

ter is selected as a standard.
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PELS73 Test °97 Jun., 19
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Fig. 5. Comparisons of characteristics of eight semi-long type seismometers (PELS73 of Shindogi-
ken Co., Ltd.) by coincident micro-tremor observations at the same site. ADPCM data
recorder have asynchronous sampling frequency of 100Hz, and phase difference is proportional
to frequency. Power spectra (A), power spectra ratios (B), coherence (C), phase difference (D)
are shown. The first seismometer is selected as a standard.
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Fig. 6. A record section of micro-tremor coincident observations by
eight MKTV-1C seismometers at the same site. An arrow
indicates a causeless isolated pulse noise.
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