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月面での回転観測：可能性と問題点
Observations of lunar rotation on the Moon: possibility and problems.
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The lunar rotation is one of the essential and basic target of selenodetic observations for investigation of the interior of the
Moon as well as those of gravity fields, and high accuracy of the observations have a potential to detect signals related to the
structure of lunar deep interior including the core. We have developed a small telescope like a PZT (Photographic Zenith Tube)
for observations of Lunar rotation with the target accuracy of 1 milli-seconds of arc (1 mas)[1]. Theoretical investigation shows
that observations by the telescope in the polar area of the Moon will open great possibilities for determining the libration in
inclination ρ and node Iσ with the accuracy much better than before, although the determination of the libration in longitude
will not be very well. It also showed that the determination error in the libration angles will not exceed

√
2ε, whereε is the

positioning error of stars and is regarded as 1 milli-seconds of arc [2].

There are several technical problems to be solved in the development of the telescope. Effect of large temperature change
is one of the most serious problem for such a precise observation, and we can loosen thermal condition by about ten times by
introducing a diffraction lens compared with the case not introducing it. It is possible, on the other hand, that the vibrations of the
mercury surface caused by the ground vibrations lead to fluctuations of star positions on CCD as large as 1 second of arc judging
from laboratory experiments. The amplitude of the fluctuations depend on the amplitude of the ground vibrations and the depth
of mercury pool. We can reduce the effect of the vibrations by making the mercury pool shallow down to the minimum depth. In
the case of the mercury pool of 64mm diameter, the depth of 0.5mm is the best according to our experience [3]. It is important
to keep the proper period of the mercury pool away from the period of ground vibrations in order to avoid the resonance. It is
also effective to lengthen the integration time, and it can improve the reliability of the mean value of the center of a star image
by statistical procedure.

We have already made a bread board model (BBM) and we will observe the deflection of the vertical on the ground by using
the BBM for the time being in order to evaluate the characteristics of the total system of the telescope.
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