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Abstract — During the solar eclipse of 1 August 2008 three 
programs of physics observations were independently 
conducted by teams in Kiev, Ukraine, and Suceava, Romania, 
separated by about 440 km. The Ukraine team operated five 
independent miniature torsion balances, one Romania team 
operated two independent short ball-borne pendulums, and the 
other Romania team operated a long Foucault-type pendulum. 
All three teams detected unexplained disturbances, and these 
disturbances were mutually correlated. The overall pattern of 
the observations exhibits certain perplexing features.  
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I. INTRODUCTION 

 
There is a long history of experiments and observations 

aimed at investigating possible previously unknown 
physical effects during solar eclipses. The outstanding such 
investigation is undoubtedly the famous Eddington 
expedition of 1919 which confirmed the prediction by the 
new theory of general relativity of the double deviation past 
the Sun of light-rays. 

Types of apparatus that have been used in more recent 
eclipse experiments include pendulums of various types 
such as long Foucault-type pendulums, ball-borne 
pendulums, stationary pendulums, horizontal pendulums and 
torsion pendulums, vertically and horizontally operating 
gravimeters, tilt-meters and long water levels, gyroscopes, 
and atomic clocks. Many clear negative results and a 
number of disputed positive results have been obtained, but 
no clear picture has emerged. The subject is an 
outstandingly difficult one for application of proper 
scientific methodology, in particular because the 
circumstances of every eclipse are different and thus no 
experiment can be effectively repeated. 

A solar eclipse on 1 August 2008 passed across northern 
regions of Canada, Greenland, Russia, Mongolia, and China. 
On this occasion a group in Kiev, Ukraine (including the 
second author of this paper) and a group in Suceava, 
northern Romania (including the first and third authors) 
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performed observations of various types. It is considered 
significant that, at the time, neither group had any 
knowledge whatever of the existence or the activities of the 
other. The general observational locations (at both of which 
the eclipse was shallow partial) were about 440 km apart. 
The group in Ukraine operated five miniature torsion 
balances, while the group in Romania operated two short 
ball-borne pendulums and one long Foucault-type 
pendulum. 
We describe the three experiments individually, and then 
compare their results. All times are referred to UT, unless 
otherwise stated. 

II. OBSERVATIONS IN KIEV, UKRAINE 

A. Historical Review 

The idea of using a torsion balance for observation of 
astronomical phenomena was suggested by Nikolai 
Kozyrev, the famous Russian astrophysicist [1]. In this 
reference he claimed that a torsion pendulum would respond 
to an eclipse, but did not cite any actual experimental work. 
Subsequently torsion pendulums of various types have been 
used in investigations during eclipses by Saxl and Allen [2], 
Luo Jun [3], and Kuusela [4, 5], with mixed but interesting 
results. 

B. Structure of the Kiev Apparatus 

Starting in 2006, the second author's team has conducted 
observations during solar and lunar eclipses using multiple 
asymmetrical torsion balances at the Main Astronomical 
Observatory of the Ukrainian Academy of Sciences in Kiev 
[6, 7].  

The suspended unit of each of the torsion balances used in 
these experiments consists of a light wooden beam (referred 
to hereafter as the "pointer"), a small lead counterbalance, 
and a very thin suspension fiber (usually a natural silk 
thread about 30 μm in diameter). The total weight of this 
suspended unit is 0.5 g or less. The housing is made from 
glass plates 2 mm thick in the shape of a 24 x 24 x 18 cm 
box. The edges of this glass box are sealed from the inside 
with silicon sealant, and are covered from the outside with 
adhesive tape. In order to exclude electrostatic influences, 
this housing is completely surrounded by a reliably 
grounded (sometimes double) metal net of cell size 1~2 cm. 
The upper end of the suspension fiber is attached by 
adhesive to the center of the upper inner surface of the box, 
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Fig. 11 - The Foucault pendulum behavior on eclipse day 

 
Operation. The pendulum was released along a swing 

azimuth of 90° (i.e. E-W) approximately every 50 minutes 
in the conventional manner by burning a thread, and the 
azimuth of swing was recorded every 7 minutes, i.e. at 
release and at 7, 14, 21, 28, 35, and 42 minutes after release. 
The period was about 8.26 seconds. 

Results. The observed changes of azimuth on the day of 
the solar eclipse are plotted in Fig. 11.  

Analysis. This long Foucault-type pendulum behaved in a 
very stable manner, which is quite typical for long 
pendulums. However well after the end of the locally visible 
eclipse, at around 11:33 (to the recording resolution, i.e. 
between the readings at 11:29 and 11:36), some influence 
clearly acted for a short period to increase the precession 
rate. This influence no longer acted during the next interval 
between readings (from 11:36 to 11:43), and then reversed 
itself to some extent during the next interval (from 11:43 to 
11:50).  

Comments. This striking deviation during the episode 
starting at 11:15 is unexplained. Structurally it closely 
resembles Allais's 1954 observation (Refs. 8, 9, and 10): 
first an increase of the precession rate, then a plateau, and 
then a decrease back to the original trend. However it 
occurred after the end of the visible eclipse, whereas the 
deviation observed by Allais occurred during the eclipse. 

IV. COMPARISON AND CONCLUSIONS 

Timings. First the details of the effect timings are 
considered with the temporal resolutions of the different 
types of apparatus borne in mind. The resolution for the 
Kiev balances was 5 minutes, due to the frequency of 
observation; the resolution for the Suceava short ball-borne 
pendulums was 12 minutes, due to the frequency of release; 
and the resolution for the Suceava long pendulum was 
7 minutes, due to the frequency of observation. 

Within the bounds of accuracy set by these resolutions, 
the moment when the five torsion balances in Kiev executed 
their abrupt movement was 13:00. The time span of the 
coordinated sharp spikes in the precessions of the Suceava 
short pendulums (where the fourth contact occurred 8.5 
minutes earlier than in Kiev) was 12:15 to 13:15, mid-point 
12:45. And the time span of the disturbance (to and fro) of 
the Suceava long pendulum was 11:29 to 11:50, mid-point 
11:39. So all three devices cannot be said to have reacted 
simultaneously. It is noted that the largest-scale device (the 
long pendulum) was disturbed first, the medium-scale 
devices (the short pendulums) were disturbed substantially 

later, and the smallest-scale devices (the torsion balances) 
were disturbed a little later than that. When the relative 
temporal resolutions of all the devices are considered, the 
time between the disturbances of the Kiev torsion balances 
and the local fourth contact may have been substantially the 
same as the time between the spike disturbances of the 
Suceava short pendulums and the local fourth contact. 
However the same cannot be said for the Suceava long 
Foucault pendulum; it was definitely affected earlier than 
the short ball-borne pendulums were, if that is taken as 
being at approximately the mid-points of the build-ups of 
their hump-shaped deviations. 
 

General. The outstanding feature of the results is that, 
although the types of apparatus used by our three 
independent teams were quite different, in all three cases, 
for each apparatus, the most outstanding peculiar effect was 
seen after the visible eclipse had ended. This was not the 
pattern that might be expected beforehand: a priori one 
might well suppose that, if any anomalous effect were to be 
observed, it would occur during the visible eclipse, when 
(from the point of view of the experimental apparatus) the 
body of the Moon partly covers the Sun and might 
conceivably intercept any influence progressing linearly 
from the body of the Sun. Of course, a third possibility is 
that an anomalous effect might be observed before the 
visible eclipse starts, and actually that feature was part of the 
patterns seen during independent and mutually 'blind' 
gravimeter experiments performed by Wang, Mishra, and 
Duval, [17] - [20]. 

Even if the five devices in Kiev are considered as not 
having been operating independently and the two short ball-
borne pendulums in Suceava Planetarium are considered as 
not having been operating independently, still, three 
completely independent experiments were conducted in 
three separated locations, and the result of each was that the 
most significant deviation occurred substantially after the 
visible eclipse. If the observed deviations of all three sets of 
equipment were random events due to faulty equipment or 
poor operation and thus were not attributable to any 
common external factor, then the chances of such a 
coordinated outcome are rather low. This conclusion holds 
irrespective of the acknowledged deficiencies of our 
experimental apparatus. Moreover, it is our opinion that the 
contention that the two short pendulums in the Planetarium 
were both responding to a common local environmental 
influence is not really tenable, and in this case the number of 
independent experiments becomes four, so the conclusion 
becomes much stronger. If the existence of a common local 
disturbing environmental influence to the five devices in 
Kiev is also excluded - and no such influence is apparent - 
then the chance against the overall outcome having been 
accidental becomes enormous. 

Given the above, the authors consider that it is an 
inescapable conclusion from our experiments that after the 
end of the visible eclipse, as the Moon departed the angular 
vicinity of the Sun, some influence exerted itself upon the 
Eastern European region containing our three sets of 
equipment, extending over a field at least hundreds of 
kilometers in width. 

The nature of this common influence is unknown, but 
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plainly it cannot be considered as gravitational in the usually 
accepted sense of Newtonian or Einsteinian gravitation. The 
basic reason is that in those models the gravitational 
influences of several bodies are combined by addition, at 
least to the accuracy detectable by molar equipment. 
However all three of our experiments exhibited rather 
brusque variations (the abrupt jumps of the Kiev balances, 
the humps and particularly the sharp spikes in the Suceava 
short pendulum charts, and the deviation of the Suceava 
long pendulum) which cannot have resulted from linear 
combination of the gravitational/tidal influences of the Sun 
and the Moon, the magnitudes and angles of which vary 
only gently over the time scales of the effects seen. We 
therefore are compelled to the opinion that some currently 
unknown physical influence was at work. 

V. NOTE UPON ERRORS 

The possibility of systematic error in the results should be 
considered.  

It is the opinion of the authors that errors due to 
meteorological conditions such as temperature and pressure 
may be conclusively excluded. Variation of the Earth's 
magnetic field was not monitored, but seem unlikely to have 
affected the results. 

We think that the torsion balance results are the most 
likely to have been affected by aleatory local conditions, 
although stringent precautions were taken to exclude such a 
possibility. 

The readings of the two short pendulums over time 
usually exhibit auto-correlated deviations of which the 
origin is not clear. Clearing up this question is a major 
objective of future research. However the disturbances 
around the time of the eclipse were significantly larger than 
these wanderings. 

The data from the long Foucault-type pendulum appears 
to us to be the most reliable. Several control experiments 
were made with the same apparatus on other days, but 
nothing like the variation on eclipse day as shown by the red 
line in Fig. 11 was ever seen. In general it is thought that the 
stability and repeatability of the motion of a pendulum is 
proportional to the square of its length, and many thousands 
of observations of long Foucault pendulums by hundreds of 
experimenters have verified the predictability and stability 
of their motion. For this reason we have no hesitation in 
asserting that the deviation shown in Fig. 11 is a genuine 
external disturbance of unknown origin, and absolutely 
cannot be ascribed to experimental error. 

The authors will be happy to make their raw data 
available to interested parties. 
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