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Abstract

The gravitational constant G is an important parameter in physics. The periodic
method of torsional scales is often used to measure the gravitational constant G in
laboratories. This experimental method obtains G value by comparing the period
change of the torsion balance movement under the remote configuration and zero
configuration, and the accuracy of G value depends on the high precision extraction of
the torsion balance motion period T. But in the experiment of torsion scale, the
motion of torsion scale will be disturbed and influenced by various noises, among
which the sensitivity and accuracy of torsion period T are mainly affected by thermal
noise, so the influence of thermal noise on the period of torsion scale is worth

studying.



It is a key work to determine the period of the torsion balance motion accurately,

which directly affects the measurement accuracy of G. Because the limited amplitude






of the torsion balance will cause the non-linear effect, which will affect the
accurate measurement of the torsion balance period, it is an ideal method to use the
non-linear objective function approximation fitting, which can obtain the
high-precision results of the parameters to be measured.

In this paper, the influence of thermal noise on the period T in the period method
of torsion balance is studied, and the data processing is carried out by using the
non-linear least squares fitting method. The calculation process is reproduced. The
unbiased periodic estimation with minimum variance is given under the white noise
model, and the strict formula of the limit of thermal noise for periodic measurement is
obtained. The accuracy of the period T of torsion balance motion is extracted to the

highest level, thus further improving. Accuracy of the gravitational constant G.

Key words: thermal noise; nonlinear least squares fitting method; the period with an

uncertainty
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