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Calibration of a seismograph establishes the relationship
between its input (ground motion) and its output (an
electrical signal), and is a prerequisite for a
reconstruction of ground motion. Since precisely known
ground motions are difficult to generate, the
equivalence between ground accelerations and external
forces on the seismic mass is made use of, and
seismometers are calibrated with an electromagnetic
force generated by a calibration coil. If the
proportionality factor between the current in the coil
and the acceleration of the equivalent mass is known,
the calibration is a purely electrical measurement.
Otherwise, the missing parameter-or the transducer
constant of the calibration coil, or the reactivity of the
sensor itself-must be determined by a mechanical
experiment in which the seismometer is subjected to a
known mechanical motion or tilt. This is called an
absolute calibration. Since it is difficult to generate
precise mechanical calibration signals over a large
bandwidth, one does not normally attempt to
determine the complete transfer function in this way.



Curve di risposta di un sismometro meccanico (pendolo a molla, a sinistra) rispetto ai diversi tipi di segnali di ingresso. La
frequenza normalizzata è il segnale frequenza divisa per la frequenza d'angolo del sismometro. Tutti queste curve di
risposta hanno un angolo del secondo ordine alla frequenza normalizzata 1.
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The total damping is chosen equal to         so   as 

to obtain a flat response.

Determination of generator constant from a
damping diagram versus total damping
resistance Rd=Rcoil + Rload Horizontal units are
microsiemens (reciprocal Megohms).
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circuito aperto bobina con resistenza
esterna Ra=67 kOhm

bobina con resistenza
esterna Ra=1 kOhm





Response of a low-damping seismometer to a step pulse. 
Damping D is calculated from the equation:

with a1 as the double amplitude between the first two 
oscillation peaks (p1 and p2) and aN as the double amplitude 
between the peaks (pN e pN + 1). N should be selected so as to 
obtain aN »0,2 ... 0,4 a1



The natural period TS is calculated from the equation:

Period T should be measured by averaging over as many
cycles as possible (10 or more) to achieve better than 99%
accuracy.
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When only analog equipment is available, a sinusoidal test signal can be used as the input
of the calibration coil or vibrating table, and the input and output signals can be recorded
using a chart recorder or X-Y recorder. On the latter, the signals can be plotted as a
Lissajous ellipse from which both amplitude ratio and phase can be read with good
accuracy. For calibration of high-frequency geophones, an oscilloscope can be used
instead of an X-Y recorder. The period of the signal should be measured with a counter or
stopwatch because the frequency scale of sine wave generators is often inaccurate







Misura della fase tra due onde sinusoidali con un'ellisse di Lissajous



The eigenfrequency f0 and damping h of electromagnetic seismometers and most other
seismometers can be determined graphically with a series of standard resonance curves on
double logarithmic paper. The measured amplitude ratios are plotted as a function of
frequency f on the same type of paper and superimposed on the standard curves. The
desired quantities can be read directly. The method is simple but not very accurate.
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𝑮𝒛 =
−𝑽𝒛

𝒈 𝟏 − 𝒄𝒐𝒔 𝜶
𝑮𝒉 =

𝑽𝒉

𝒈 𝟏 − 𝒔𝒊𝒏 𝜶
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