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AAbstract: This paper presents the results of the ground-based thermal neutrons observations in seismic-active region 
during the days of the New and Full Moon. Basing on the up-to-date conception of the tidal waves influence on the 
Earth's crust the authors confirm the role of the Moon in the production of the neutron flux near the Earth surface.
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There are ideas about the Earth’s global seismic activity 
appearance due to tidal forces [1]. On the other hand, the 
correlations between the big series of the earthquakes 
and the New and Full was observed [2] and between 
New and Full Moons and the increasing of the thermal 
neutrons’ flux from the Earth’s crust [3, 4] were observed. 
It is as though there are internal links between these three 
natural phenomena and the physical reasons for their 
appearance are the same.

Introduction

During the experiment conducted in 1990-1991 in Pamir 
at the altitude of 4200 meters above the sea level the 
sharp increases of thermal neutron flux directed from the 
Earth were detected unexpectedly on the days of New 
and Full moon and near these days, when the tidal gravi-
tational wave with maximum amplitude passed across 
this area. The increased neutron flux was observed by 
day as well as by night at the time close to the time of the 
Moon’s crossing of the local meridian, that is near the 
upper and lower transits of the Moon. The increased 
neutron flux was observed as a rule during 2-3 hours. 
Amplitude of the increasing intensity was sometimes 
dozens of times higher than the background neutron flux 
[3, 4]. The following possible way of the increasing 
thermal neutrons’ flux can be supposed. The tidal wave 
passing through the Earth’s crust causes mechanical 
influence on the rocks in the Earth’s crust snaps in the 

mountainous region which in turn leads to the deforma-
tion of the Earth’s crust snaps. In this case it is possible 
that an additional amount of the accumulated radioactive 
gases (especially, of Radon) can be evolved to the Earth’s 
surface. The neutrons are resulted from the nuclear inte-
�������	
��
�-particles produced by the radioactive decay 
of the radioactive gases with the elements of the Earth’s 
crust and the atmosphere.

The present report includes the determination of the time 
deviation of thermal neutrons flux increases and the 
Moon’s crossings of the local meridians for the dates of 
July 12, 1995 (lower transit of the Moon), July 29, 1996 
and July 21, 1997 (upper transit of the Moon). The time 
deviation for all three days was about 1 hour. These re-
sults confirm the role of the Moon in the production of 
the neutron flux from the Earth’s surface.

Experimental Data

An example of the experimental data on the neutron and 
electron intensities measured on July 12-13, 1995 in 
Pamir region, city of Dushanbe at the altitude of 1000 
meters above the sea level is presented at Figure. Intensi-
ty of electrons was measured in order to check the flux of 
energetic particles. Full Moon was on July 12, 1995 at 
10.50 UT. Maximum of the neutron intensity increase 
(8,5 times higher than the background level) was ob-
served at 12.58 UT [3].
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The time deviations between the thermal neutrons flux 
increases and the moments of the Moon’s crossings of 
the local meridian were calculated using the Astronomi-

cal annuals of RAS for the appropriate years [5]. The 
calculation results are presented in Table below.

Figure. The experimental results of the measurements of 
the thermal neutrons (upper panel) and electrons with 

energy over 150 keV (lower panel) on July 12-13, 1995. 
The time of the Full Moon is marked with an arrow 

(10.50 UT).

Discussion

The tidal waves are originated from the gravitation inte-
raction between the Moon, the Sun and the Earth and 
from the Earth’s spin on its axis. They are pressure waves 
and they always produce tension in the Earth’s crust 
wherever they occur. The value of the tension can be 
estimated by the energy of the tidal waves. According to 
[6] the obtained value of the tidal waves’ power is 
0.6��12 W. The total energy for the tidal waves during 
the year all round the Earth is 1.6�� 19 J, and the mean 
power density (the value of energy per the unit of the 
Earth’s surface area) is about 3�� 4 J m–2. This energy is 
spent for the vertical displacement of the Earth’s crust by 
the tidal forces, which does not exceed 1 meter [7, 8]. So 

the value of the tension in the Earth’s crust produced by 
the tidal wave is about 310 4 Pa. 

The authors of [9, 10] consider that the result of the tidal 
influence on the Earth’s crust depends on both the tidal 
harmonic’s intensity and the duration of its influence. The 
influence of the long-periodic tidal harmonics is an order 
of magnitude smaller than of the short-periodic tidal har-
monics, but they influence on the Earth’s crust longer. 
The authors of the mentioned articles conclude that never-
theless the long periodic waves influence on the seismic 
processes stronger than short periodic waves. Tidal influ-
ence on tectonic stresses and consequently on the seismic 
processes is noticeable only for the harmonics with 27,55-
day and 13,66-day periods. For more strong diurnal and 
half-diurnal harmonics such influence is considerably 
weaker or absent at all. This approach is based on a con-
ception of “creep” mechanism, which develops during the 
long-lasting influence of the tidal forces on the Earth’s 
crust and in particular – at the last stage of the earthquake 
preparation. All the mentioned statements point to the key 
role of the inelastic deformations which evolve in the 
Earth’s rocks during the long influence on them. In gener-
al, trend can be formulated in the following way: trigger 
influence of the tidal wave on the earthquake increases 
with the increasing of the wave’s period.

Conclusions

During the apparent movement the Moon in an hour 
travels across the sky for 15 degrees. The Moon’s dis-
placement on 15 degrees from the local meridian de-
creases the value of the stress in the Earth’s crust pro-
duced by the gravitational tidal wave approximately for 
5%. So the value of the stress in the Earth’s crust during 
one hour stays sufficiently high and increasing flux of the 
thermal neutrons can be produced due to deformations of 
the Earth's crust. It is a possible explaination of the ob-
served time deviation between the increases of the ther-
mal neutrons’ flux and the moments of the Moon’s cross-
ings of the local meridian.
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Date Place Latitude Transit of 
the Moon

Time of the beginning 
of the neutrons’ flux 

increase

Time devia-
tion

July 12, 
1995

Dushanbe 68,8º E 12.09 UT
lower

11.07 UT –1 hour 2 min

July 29, 
1996

Moskvina clear-
ing

72,1º E 11.14 UT

upper

12.07 UT 53 min

July 21, 
1997

Dzherino village 68,8º E 23.36 UT
upper

22.39 UT – 57 min

Table. Time deviations between the increases of the thermal neutrons’ flux and the moments of the Moon’s 
crossings of the local meridian.
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