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Abstract. New limits of the shielding coefficients in the supposed phe-
nomenon of gravitation shielding have recently become available. The new
values are briefly reviewed and discussed in order to update the state of
art since some new limits for gravitation shielding are not necessarily the
lowest ones which, instead, are those of interest when planning new experi-
mental research or studying theoretically the possible effects of gravitation
shielding.
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In the theory of the supposed gravitation shielding Bottlinger (1912) suggested that a
gravitational ray / of intensity g be weakened after crossing a layer of material with
density § according to the law

g =20 exp(—k /8dl> (1)
i

where A is the so called shielding coefficient. The experiment made so far allows us to
assume that A < 10~ g=! cm? and for layer thickness and density sufficiently small,

we may then write
g=go(1—k/8d1>. 2)
I

A straight-forward method to verify the reality of the phenomenon or to estimate A is
to measure the weakening of a gravitational ray caused by the crossing of a layer of
known density and thickness. The first physicists who investigated this phenomenon
and estimated A, followed this path.

Many experiments have been made to verify the existence of gravitation shield-
ing; a description of experiments made with a couple of horizontal pendulums and
gravimeters may be found in Caputo (1977), articles with reviews may be found in the
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more recent book edited by Edwards (2002). A review of conventional explanations
of anomalous observations of presumed shielding made during solar eclipses is in the
recent paper by Duif (2004).

To enhance the scope of this note we quote the experiments of Majorana (1919, 1920)
who made a series of laboratory experiments performed with very refined techniques
seeking to observe the variation of weight of a 1.3 kg lead sphere when it was screened
from the effect of Earth’s gravitational field with other masses. As screen he used a
114 kg mercury cylinder, then a 9.8 kg lead cube which completely surrounded the
sphere.

From the results of these experiments Majorana (1919, 1920) was induced to state
that the shielding effect existed. One experiment made with the mercury cylinder as
shield led to conclude that A = 7 10~'2, while the experiments made with the lead
cube concluded that A =2 10~'2,

Following the publication of the results of Majorana’s experiments, Russel (1921)
showed that if we accept that the outer layers of celestial bodies shield the inner
layers then the inertial mass of the planets would not be proportional to their gravi-
tational mass and consequently, the motion of celestial bodies should differ notably
from what is observed in reality. According to Russel (1921) this would condi-
tion the value of A to be smaller than the values given by Majorana by a factor
of 107*.

We consider here the three methods used for the detection of the gravitation absorp-
tion: using the Moon as a screen, using the Earth as a screen and observing the Moon
motion fluctuations. Concerning the method in which the Moon is used as a screen it
is of interest that the experimental limit set for A by Slichter et al. (1965) with obser-
vations, taken with a La Coste tidal gravimeter during the solar eclipse of February 15,
1961 is A = 8.3 10~'°. During the same eclipse of February 15, 1961, from the data
of the Great Horizontal pendulums of the Grotta Gigante in Trieste (Marussi 1960),
Caputo (1962) set the limit A < 6 10716,

In a recent experiment, Yang & Wang (2002) observed possible gravity variation
with a La Coste gravimeter during the total solar eclipse of March 9, 1997, and con-
cluded that “no significant anomaly during the very solar eclipse was found. How-
ever, there are two gravity anomaly valleys with near symmetrical decrease of about
6-7 pgal at first contact and at last contact.”

This interesting result was discussed by the authors in great detail and they concluded
that the data set an upper limit for the existence of gravitation shielding. According
to the formula (2) the anomaly recorded by Yang & Wang (2002), taking into account
the elevation of the Sun at the time of the eclipse, would lead to an upper limit of A
to about 3 10~'* (Yang & Wang 2002). We note that Yang & Wang (2002) used a
gravimeter less sensitive by one order of magnitude than that used by Slichter et al.
(1965) who obtained a lower limit for A.

Results similar to that of Yang & Wang (2002) are obtained also from the data of
Mishra & Rao (1997) who observed the solar eclipse of October 24, 1995 at Dhoraji
with a gravimeter similar to that used by Slichter ef al. (1965).

The method using the Earth as a screen was introduced by Harrison (1963) who
used tidal gravimeters observation and found A < 10~13. A better result is that of
Unnikrishnan et al. (2002) with A < 2 1077 who used the same method and analyzed
11,000 minutes of data taken by Wang et al. (2000) with a gravimeter during the 1997
total eclipse in China.
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Finally studying the fluctuations of the Moon motion Crawley et al. (1974) found
A < 6.3 10715, However, the most stringent limit on gravitation absorption, is that of
Eckhard (1990) who, in a brief note, using the Laser ranging to the Moon data of
Williams et al. (1976), gave what is now the best upper limit A < 2 102!,

In conclusion, in the case of new research on gravitational shielding based on the
use of the Moon or the Earth as screen and using gravimeters, considering the best
results previously obtained for the coefficient of absorption and taking into account the
elevation of the Sun, the instruments must be one order of magnitude more accurate
than those previously used; moreover, considering the best result obtained by observing
the anomalies in the Moon motion (Eckhardt 1990), we may not obtain better limits
unless the gravimeters have an accuracy many orders of magnitude better than that of
the instruments previously used.
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