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New Studies of Thermal Evolution Process

Alexandre Titov

Abstract—Using new experimental techniques of synchronous
differential thermal measurements, studies of thermal evolution
processes are performed in a tungsten carbide gauge block that
is, in the material often used in interferometric length
measurements in international comparisons. It is shown
experimentally that the consecutive states of the system under
our experimental conditions can be only described as an
irreversible in time, non-repeatable evolution process that is
characterized by braking symmetries in time and in space. As the
studied system is an open one, the standard laws of conservation
of energy and momentum for the system (following from the
theories developed in the framework of Newtonian paradigm)
are clearly violated. The experiments, performed with the new
material, obviously demonstrate that the superposition principle
is not valid for electromagnetic fields interacting with material
objects. It is proved that the fluxes of energy and momentum of
the external field through the surface of the material object is the
driving source of all changes in the properties and in the
structure of the irradiated object. The hysteresis curves, which
are changing continuously with the variations of the observation
position and in time, characterize the evolution process that is
observed in two different locations on the surface of material
artifact but at the same time moment. All the changes inside the
object are associated with the propagation of the field-particle
system within the material artifact as a response to the
absorption of the fluxes of energy and momentum of the external
field that is created by all external partners of the specified object
in the system. The parameters of the propagation of the
field-particle system (velocity, amplitude) depend critically on
the previous history of the object. The interaction of material
objects through the common field realizes the Leibniz’s principle
of “interrelation of one to all, and of all to one”. When the
evolution of each material object occurs under the influence of
the infinite number of correlated factors, the description of the
resulting non-repeatable, irreversible in time process is not
possible in terms of mathematics. Here, we present one of the
experimental demonstrations of the basic principle of Leibniz
relational world:” Every simple Substance is by its nature a
concentration, and a living mirror of the whole Universe,
according to its Point of view”.

Index Terms - hysteresis effect, non-repeatable evolution process,
superposition principle invalidity.

. INTRODUCTION

We present here further experimental investigations of the
thermal evolution process [1, 2], in which an initially
homogeneous material artifact (as a result of the act of
absorption of some portions of energy and momentum of
external electromagnetic (EM) field) starts to change
significantly its physical properties. These changes occur due
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to the propagation of the field-particle system [3, 2] inside the
material object. All our experiments are well beyond the
description of theoretical physics, as a simple consequence of
the basic limitations in finding the mathematic solution even
to a “relatively simple” three-body problem of H. Poincaré. So,
these studies are significant in many fields and applications.
For example, they are crucial for the test of the validity of
contemporary physical theories [4]; for technical progress in
the areas where heat and mass transfer is of primary
importance; for metrology (especially, in the fields of precise
length and temperature measurements). All the experiments
presented here lead to the conclusion that the interactions
between material objects in the Universe through the EM field
result in time irreversible, non-repeatable evolution processes
in each of the material objects. This type of process (having an
enormous number of interrelated influence factors) cannot be
in principle adequately described in the language of
mathematics, in strict agreement with the fundamental Kurt
Godel’s incompleteness theorem [5] of the year 1931.

1. EXPERIMENTAL SETUP AND MEASUREMENT
METHOD

It is known from electrodynamics [6, 3] that the act of
absorption of the energy and momentum of an external
electromagnetic (EM) field (that is irradiating the surface of a
material artifact) results in the increase of the energy of the
field-particle system inside the artifact [6]. The act of
absorption is followed by the propagation of the fluxes of
energy and momentum of the field-particle system inside the
object [3]. For experimental studies of this type, the most
appropriate is the method of synchronous differential thermal
measurements [7, 8]. The block-diagram of our experiment is
shown in Fig. 1.

A 100-mm tungsten carbide (TC) gauge block (GB), often
used in many international comparisons as a length standard,
was located at the bottom of a closed Dewar and was
supported by three steel 5 mm spheres inserted into a thick
porous material. An air conditioning system realized the
long-term temperature stabilization in a selected region of the
laboratory with typical diurnal temperature variations of about
50 mK. As it follows from Fig. 1, on the larger side surface of
the GB (with the width of 35 mm and the height of 9 mm) were
installed three thermometers in copper adapters. In the center
of this measuring system, a 100-Ohm platinum resistance
thermometer (PRT) was located symmetrically relative to two
thermistors. The thermistors, used as thermometers in
measuring channels 1 and 2, had a resistance value of about 18
kilo-Ohms (at room temperature), and their thermal
sensitivities were quite close. The side surfaces of the adapters
of the thermometers were located parallel to the gauging
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surfaces of the GB (Fig. 1). The distances between the surfaces
of the adapters of the PRT and thermistors were 10 or 13.5
mm. The adapters covered the whole width of the block, so
that the system was designed to measure the temperature
variations only in one direction, along the longer axis of the
GB.

The PRT was connected to a programmed, high-precision
DC bridge Mi-T615 (Measurement International, Canada).
The records of the variations of the thermistor resistances as
functions of GB temperatures at the locations of the
thermistors were realized by precision multi-meters
HP-3450A. These multi-meters (with improved time stability
of the base) were used in a special regime: half of the
measuring period the instrument was measuring the signal,
and the other half-period it was measuring the electronic
offsets. The measured offsets were then used to correct
automatically the measuring results. Besides that, as the used
measuring current in the thermistors was only 50 pA, the
calibration of each thermistor was performed together with the
Hp multi-meter of the same channel. Small drifts of the
measuring current of the multi-meter were possible to correct
by regular measurements of the resistance of a temperature
stabilized standard resistor, whose value was selected close to
the thermistor values. The power dissipated by the thermistor
was only ~22.5 uW, and it could not change significantly the
results of the studies.

Heat Heat
Source PRT Source
No. 1 Th-2 Th-1 No. 2

| cs : l 4

—,

1
|

Gauge Block

Fig.1. Part of experimental setup located inside a Dewar: TC
gauge block, with two gauging surfaces (G.S) indicated by
arrows; platinum resistance thermometer (PRT) in copper
adapter; two thermistors belonging to measurement channels 1
and 2; auxiliary heat sources to produce a desired energy flux
inside the block.

The use of the adapters gave the possibility to reduce
drastically the temperature gradients in the contacts between
the surfaces of the GB and the adapters, so that it opened the
opportunity to realize the calibration of the self-heating of
the thermometers on the surface of a particular material with
a few pK uncertainty [9, 10]. In our experiments, the
calibration of the measuring channels 1 and 2 was realized
inside the Kosters interferometer equipped with its own
temperature stabilizing system, so that temperature gradients
in the gauge block (on whose surface the calibrations were
performed) were an order of magnitude smaller than in case
of our Dewar system. In this way, all the necessary
requirements for high precision temperature measurements
were fulfilled [9].

These calibrations were realized using a precision
Rosemount (USA) standard 25-Ohm platinum resistance
thermometer (SPRT), which was also equipped by a special
copper adapter that was in contact with the GB surface. We
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used the Mi-bridge, which was programmed to change the
current in the PRT), and used the procedure of calibration
described in [9, 10]. As a result, we had two thermistor
channels that were able to measure the temperature
difference of the GB surface in the close vicinity of the
adapters of our thermistors with a few pK uncertainty.

We also used a newly developed method of synchronous
differential temperature measurements (SDTM) [7, 8] that
gave the opportunity to detect and to measure with high
precision the simultaneous variations of temperatures in the
thermistors channels that were induced by the periodic
modulation of the current in the PRT. Synchronous records
of the resistances in the channels (Fig. 2), together with the
calculations of the corresponding values of temperature and
of thermal velocity in each channel were performed by our
special program. These calculations were based on the stored
calibration equations for all thermometers that were in
advance loaded into the program.

Program’s print-screen for 3 periods of the modulation
cycle is presented in Fig. 2. The duration of one cycle was
~2.5 hours. During the first 37 minutes of the modulation
cycle, the PRT current was kept at the level of 5 mA (heating
period), and for the cooling period (the last 111 minutes) the
current was equal to 1 mA. As the current modulations were
performed by the high-precision DC bridge, the accurate
temperature measurements of all three thermometers were
available during the whole modulation cycle.
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Fig.2. Simultaneous records of the variations of the resistances: of the
PRT (red line); of the two thermistors Th-1 and Th-2 (black and green
lines, respectively); of special thermistor-3 measuring the temperature
in the laboratory (blue line, corresponding to the air temperature
variations of about 35 mK during the time interval of 500 minutes). The
heating period of the modulation current is three times shorter than that
of the cooling period of the cycle. Two cursors (shown by pink
triangles) define the specified time interval, for which the program
calculates the mean values of the artifact temperature and of the
temperature velocity in the selected channel. The corresponding values
are presented in the special window, together with the corresponding
time interval. (See text for other details).

The red record in Fig. 2 (with a faster time response)
corresponds to the measured variations of the PRT resistance.
The two other traces (black and green) show the variations of the
resistances of the thermistors characterized by negative thermal
coefficients. The blue line corresponds to the air temperature
variations in the laboratory with the total spread of a few tens of
mK. The two pink triangle cursors specify the time interval in
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minutes for which the program, using the stored calibration
equations calculates and presents in the window the mean
temperature and the thermal velocity values for the specified
time interval and for the selected channel. As a consequence of
the used setup, the system is extremely sensitive to any
asymmetry in heat fluxes along the surface of the GB in the
direction of the longest side of the GB. The key features of the
experiment are that both thermistor channels are calibrated to
measure the corresponding temperature of the artifact surface in
the close vicinity of the thermometer adapter and that the
collected by the program temperature information refers to the
same time instant.

I11. RESULTS AND DISCUSSIONS

When all the time intervals are specified for each modulation
cycle and the recorded variations of the resistance values in all
three channels are converted into the temperature information,
then it is possible to process further this information. For
example, the resistance information of Fig. 2 can be converted
into the thermal velocity information, which can be shown as a
time dependence of the vector quantity V[1,2] in Fig. 3. Here,
the quantity V[1,2] is defined as a difference between the
thermal velocities (V[1] — V[2]) recorded in the channels 1 and
2, respectively. The quantity V[1,2] is a vector, and it
explicitly contains the direction that is specified by the
locations of thermistors 1 and 2. It is necessary to emphasize
here, that the data points of Figs. 2 and 3 correspond to a
special experiment, when the whole measurement system was
moved along the axis of the GB, so that one of the side
surfaces of the adapter of the thermistor 2 was in the plane of
the other (left) gauging surface of the block. This
configuration was chosen opposite to the standard position of
Fig. 1 (that was used in the studies [1, 7]) in order to
demonstrate the effect of the position of the PRT (and thus the
energy absorption area on the gauge block surface) on the
manifestations of the evolution process in the artifact.
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Fig.3. The dependence of the difference in temperature velocities
V[1,2] in the channels 1 and 2 as function of time. The data points for
the heating period are shown as red dots, and for the cooling period as
blue rhombi. The reference points, to which the polynomial fit is
calculated, are shown as squares. The equation of the fit is presented
in the inset. The solid line on the plot shows the reference function,
relative to which the quantity AV[1,2] is measured.
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In Fig. 3, red dots correspond to the data points of the heating
period of the modulation cycle, and blue rhombi represent the
data points of the cooling period of the cycle. The last 25
minutes of the cooling period contain our reference points,
which in Fig. 3 are shown as squares and which correspond to
5 minutes averaging time. A third order polynomial fit to all
reference points is shown in the figure as a solid line, and its
equation (defining the reference function) is presented in the
inset. The reference function carries the information about the
effect of long-term variations of the external temperature on
the quantity V[1,2], as well as the effect of the possible
long-term drifts of the thermistor sensitivities. These effects
can be, practically, cancelled out by the computer, when
determining the value of each data point relative to the
reference function. As a result of the fact that the cooling
period is three times longer than the heating period of the
modulation cycle, we find that the difference between the
thermal velocities V[1] and V[2] is becoming quite negligible
at the end of modulation cycle, when we average the difference
over several cycles. This follows from the fact that the mean
difference between all the reference points and the reference
function in Fig. 3 is less than 0.4 pK / minute. Meanwhile, the
perturbations of the studied system by external random factors
for the reference points are described by the standard deviation
of 6 uK / minute, which characterize the spread of a single
measurement in the series. But it is possible to realize the
measurements of the quantity V[1,2] relative to the reference
function, denoting it by AV[1,2]. For this vector quantity it is
possible to perform averaging over several modulation cycles
and realize the basic property of the synchronous detection: the
systematic effect that is induced by the modulation will be
accumulated, while the contribution of random perturbations
will be systematically reduced [1, 2, 8]. The corresponding
plot for the quantity AV[1,2] is presented in Fig. 4, where
averaging is performed over all 3 cycles of Fig. 3. The
improvement of signal-to-noise ratio relative to Fig. 3 is quite
evident.
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Fig.4. The dependences of the quantity AV[1,2] as a function of
time averaged over several modulation cycles (presented in Fig. 2).
The distance between the adapters (AX) was 10 mm.

Naturally, the difference in the induced thermal velocities in
the thermistor channels 1 and 2, which is represented by

WWW.Wjrr.org



New Studies of Thermal Evolution Process

AV[1,2], is also a vector quantity. For example, the positive
value of AV[1,2] corresponds to the case when the resulting
flux of energy of the field-particle system to the unit volumes
of the artifact in the vicinity of thermistor 1 is larger than the
corresponding flux to the unit volumes in the vicinity of
thermistor 2 [2,8].

When comparing the plots of Fig. 4 here with the plot of Fig.
5 in [1], we immediately realize that the sign of the effects is
opposite. Indeed, the sharp peak of the quantity AV[1,2] at the
beginning of the heating period in Fig. 4 here indicates that
flux of energy was larger in the direction of the location of the
thermistor-2, while in the plots of Fig. 5 in [1] and Fig. 3 in [2]
the flux was larger in the direction of the thermistor-1. This
observation agrees with the conclusion in [1, 2] that the larger
flux of energy at the beginning of the heating period occurs in
the direction of the thermistor that is closer to the gauging
surface of the block. Also, in the agreement with the
experiments of [1, 2], another sharp peak of the opposite sign
in the differential energy flux occurs at the beginning of the
cooling period of the modulation cycle. In Fig. 4 this peak is
presented by the data points (shown as blue rhombi) for the
time interval of 0.5 — 3 minutes of the cooling period.

There are also important differences between the results of
experiments performed on the steel [1, 2, 7] and tungsten
carbide blocks presented here. First, in TC block the maximum
value of the energy peak was about 25% smaller than that in a
steel artifact. Second, the evolution processes in steel and TC
blocks have quite different time scales. For example, in the
experiments when the thermistor center was shifted by 14.5
mm relative to the nearest gauging surface, the peak value of
the quantity AV[1,2] was observed at the time interval of about
1.58 minutes of the heating period for TC block, and only at
3.52 minutes for the steel GB [2]. Third, the value of the
quantity AV[1,2] in Fig. 4 is negative during the time interval
from the very beginning up to 6 minutes of the heating period.
Then, from the sixth minute it is becoming positive (but with
relatively small amplitude) and keeps the positive sign up to
the end of the heating period. In the steel 100-mm GB for the
same positions of thermometers the quantity AV[1,2] keeps
the sign during the heating period. Naturally, the different
behavior of the energy fluxes in time in different materials will
result in the different shapes of the hysteresis curves, which
characterize the evolution process in different parts of the
material artifact, but for the same time instant.

The change of the direction of the flux of the field-particle
system in the material with absorption means the change of the
directions of the resultant force acting on the unit volumes
inside the material [3, 2]. This change of the net force (acting
on two unit volumes) is accompanied by inevitable changes in
stresses and deformations inside the initially homogeneous
material, and it also results in some mass and charge transfer
[2, 3] to counterbalance the external perturbations. Using the
analogy with ferro-electric materials, hysteresis curves can be
used to characterize the thermal evolution processes under
different experimental conditions [2, 11]. The hysteresis
curve, corresponding to the experimental data presented in
Fig. 4, is shown in Fig. 5. Here, as in [1, 2], the variable in
y-axis is the temperature difference AT[1,2] between the
channels 1 and 2 that is induced by the variations of the

W~

15

dissipated power in the PRT. The heating period of the
modulation cycle in this figure is presented again by red dots
and covers the time interval marked by the arrows A and B.
The time direction in this part of the plot corresponds to the
case when the excessive force is applied to the unit volumes of
the artifact in the vicinity of the thermistor-2. The cooling
period of the cycle is presented by blue rhombi and covers the
time interval from B to C that is measured in the opposite
direction. This procedure corresponds to the opposite direction
of the excessive force that is applied to the unit vectors in the
vicinity of the thermistor-1. Naturally, the corresponding
dependence AT][1,2] can be presented as a sweep over the
continuous arrow of time, similar to the dependence shown in
Fig. 4. But the hysteresis curve presentation is easier for eye
estimation, and it is traditional in the hysteresis effect studies
since the first publication in the field by J. A. Ewing [12] in
1882. The information about the time interval durations is kept
through the whole curve of Fig. 5, and it is immediately clear
from the plot that the duration of the cooling period is three
times longer than that of a heating period. It is also necessary
to note here, that the difference in the y-values of the data
points marked by A and C is, practically, zero. This difference
cannot be observed in the scale of the presented figure, as the
data points for the whole modulation cycle in Fig. 5 are
determined relative to the corresponding reference function [1,
2], and the random fluctuations for the points A and C are
approaching to zero with the increase of the number of the
used modulation cycles.
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Fig.5. The record of the thermal hysteresis curve, when
thermistor-2 was close to the gauging surface of the block, the
temperature difference T[2,1] was 0.88 mK, and the distance between
the adapters was 10 mm.

It is worth emphasizing here, that shapes of the hysteresis
curves in tungsten carbide and in steel GB are quite different
(see, for example, Fig. 6 in [1]). For TC block the hysteresis
curve passes through an extreme value during the heating
period of the cycle. This is the direct consequence of the fact
that the energy flux in Fig. 4 is changing the direction already
during the heating period of the modulation cycle. The other
significant difference is in the values of the hysteresis effects
in the TC and steel gauge blocks for the observations
performed under identical experimental conditions. For
example, the comparison of the results presented here with the
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ones reported in [1, 2] shows that the maximum spread of the
hysteresis curve in the TC block is, approximately, three times
smaller than that of the steel the block of identical dimensions.
From these observations we can conclude that for the
amplitude studies of the hysteresis effects of the evolution
process it is reasonable to use steel objects, while for studies of
the shapes of the hysteresis curves TC objects have
advantages.

In order to demonstrate the uniqueness of the hysteresis
effect, which is specific for any part of a material object [1, 2,
11], the measurement system in this study was moved as a
whole to the opposite gauging surface of the block, when
already thermistor-1 was closer to the gauging surface. The
corresponding hysteresis curve (averaged over several
modulation cycles) is shown in Fig. 6. Comparing it the plot of
Fig. 5, we conclude that the spans of the curves are, practically
the same, but the sign of the effect is changed to the opposite. It
means that the maximum value in the plot of Fig. 6
corresponds to minimum value of the plot in Fig. 5, and the
minimum value of Fig. 6 corresponds to the maximum value in
Fig. 5. The magnitudes of steps (or the variations from the
initial position at the last point of the previous period of the
modulation cycle to the extreme value reached in the new
period) for the cooling and for the heating periods are equal to
each other to within a couple of percent. These experiments
demonstrate that an initially homogeneous block (made of
uniform material) looses the symmetry in its properties, so that
the surfaces of the artifact, which are located at the equal
distances from the point of the absorption of EM energy and
momentum, still radiate different amounts of energy into the
surrounding world [7, 8]. The other conclusion of primary
importance is that the periodic process (resulting in the
detection of the hysteresis effect) in accordance with the
principles of thermodynamics is definitely irreversible in time
[1, 2, 7]. Indeed, the studied system is an open one, and the
hysteresis curve characterizes the amount of energy, which is
lost from the studied part of the system during one modulation
cycle and which is then removed by the air-conditioning
system [2, 7], thus heating the Earth and its atmosphere.
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Fig.6. The record of the thermal hysteresis curve, when
thermistor-1 was close to the gauging surface of the block, the
temperature difference T[2,1] was 1.17 mK, and the distance between
the adapters was 13.5 mm. Relative to the plot of Fig. 5, the sign of the
effect is changed to the opposite one.
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Fig.7. The record of the thermal hysteresis curve, when
thermistor-1 was close to the gauging surface of the block, the
temperature difference T[2,1] was 8.14 mK, and the distance
between the adapters was 13.5 mm.
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Fig.8. The record of the thermal hysteresis curve, when
thermistor-1 was close to the gauging surface of the block, the
temperature difference T[2,1] was 17.2 mK, and the distance
between the adapters was 13.5 mm.

In order to demonstrate the effect of the external source of
EM energy on the evolution process in the TC block, an
auxiliary heat source No. 1 (shown in Fig. 1) was switched
on. The DC current in this source was adjusted to create a
constant heat flux that resulted in the appearance of the
temperature difference between the thermistors 2 and 1 of a
few mK. Then the modulation of the PRT current was used,
and after the stabilization of the mean temperature in the
Dewar, the hysteresis curve was recorded. As demonstrated
earlier in [8, 11], the very presence of the effect of the
external heat source results in the variations of the
parameters of the hysteresis curve (which is produced as a
result of synchronous detection of the periodic modulation of
the energy flux produced the PRT). This means that the
principle of super-position is not valid for the interaction of
electromagnetic fields with matter [2, 11]. The effect of an
auxiliary source of EM radiation on the form of the
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hysteresis curve in the TC gauge block is demonstrated by
the plots of Figs. 7 and 8. Here, the temperature difference
T[2,1], which was determined as a mean value for the
reference points at the end of the cooling period, was equal to
8.14 mK for Fig. 7, and 17.2 mK for Fig. 8. From the
comparison of the hysteresis curves in Figs. 6-8, it is clear
that for the broad-band thermal radiations the violation of the
principle of the superposition in the TC block is quite large
and can be easily detected by simple eye estimation.

From these plots it is easy to find that the maximum of the
quantity AT[1,2] is dropping significantly with the increase
of the temperature difference T[2,1], which arises due to the
radiation of the auxiliary heat source. Further, the increase of
T[2,1] results in the substantial decrease of the hysteresis
effect (i.e. the quantity AT[1,2]) at the end of the heating
period of the modulation cycle. Besides that, the increase of
the temperature difference T[2,1] reduces the amount of
energy dissipated from the system and decreases the time
interval for the quantity AT[1,2] to reach its maximum value.

Thus, the experimental studies performed here and in [1, 2,
7, 8, 11] (which cover different materials, different durations
and forms of the modulation signal and different positions of
the measuring system on the surfaces of the artifacts) are
presenting the type of experiment that falsifies all the
theories, which were developed in accordance with
Newtonian paradigm [4]. This statement can be made in
accordance and in strict agreement with K. Popper - A.
Einstein principle [11], which A. Einstein formulated in a
concise form in his historic phrase: “No amount of
experimentation can ever prove me right; a single
experiment can prove me wrong.”

IV. CONCLUSIONS

First, it should be taken into consideration that the scope of
these experimental studies is far beyond possibilities of
theoretical physics to give an adequate mathematic description
for any natural process, or, in particular, for the thermal
evolution process, that is studied here as an example of the
simplest and best experimentally investigated process. Indeed,
according H. Poincaré results of the year 1887, mathematics is
unable to present in the general case the solution for the
consecutive states of a rigid, three-body system, in which the
bodies are interacting gravitationally without changing their
properties in that interaction process. Meanwhile, as it follows
from Fig. 1 (even in the description of the hysteresis effect as a
component of the evolution process) we need to include at
least 8 objects interacting through EM fields. Indeed, in Fig. 1
we see: a block with three thermometers attached to it; the
auxiliary heat source located inside the Dewar; the Dewar
vessel and the air-conditioning system; the Earth and its
atmosphere as the objects accepting the fluxes of the energy
and momentum from the studied system. Besides that, as
shown also experimentally here, the principle of superposition
is not valid in interactions of EM field with matter, and thus all
the interacting objects are changing continuously their
properties in the process of interaction. The experiments
presented here give another confirmation (under new
experimental conditions and for another material) to the basic
features of the evolution process [2, 11]:
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1) there is no symmetry in space for material objects
interacting with each other through EM field;

2) the hysteresis effect is specific for any part of a material
object interacting with the field; it is characterized by the its
own specific time delay, by its own intensity, and by its own
spectrum of the radiated field (that is related to the temperature
of that part of the object);

3) the principle of superposition is fundamentally not valid
for EM fields interacting with material objects:

4) the successive states of a object interacting with the
material objects of the environment can be presented only as
an irreversible in time, non-repeatable process (for which each
state is basically unique).

As the principle of superposition is not valid and each part of
an object is radiating EM field, each object in the system of
many material objects interacting with the EM field does
produce some contribution to the evolution processes in all
other partners. So, for the material world, we have an
interrelation that was discovered by Gottfried Wilhelm
Leibniz before 1714. In 856 of his famous “La Monadologie”
he wrote [13]: “Now this interconnection, or this adapting of
all created things to each one, and of each one to all the
others, brings it about that each simple substance has relational
properties that express all the others, so that each simple
substance (monad) is a perpetual living mirror of the
Universe, differing according to the different point of view of
each monad.” And in his fourth letter to Dr. Clarke he added
[14]: “The Nature of every simple Substance being such, that
its following State is a consequence of the preceding one; here
now is the cause of the Harmony found out. It needs only to
make asimple Substance becomeonceand from the
beginning, a representation of the Universe, according to
its Point of view; Since from thence alone it follows, that it will
be so perpetually; and that all simple Substances will always
have a Harmony among themselves, because they
always represent the same Universe.”

In agreement with the fundamental principles of G. W.
Leibniz, it is concluded in [11] from the results of
experimental studies that all the processes on Earth are
irreversible in time and non-repeatable. And this is just a
consequence of the fact that the quantity of the solar energy
(received at any part of the Earth surface) can be characterized
only as a non-repeatable irreversible process, for which the
description in terms of mathematics is not possible. (Indeed, it
is known from astronomical observations that the rotation of
the Earth is decelerating relative to the stars, and that the
rotational process is not expressible in terms of mathematics
[11]. Besides, the Earth itself cannot be considered as a rigid
body).

Here, it is worth reminding that at the end of his scientific
activity, Albert Einstein was, probably, deeply dissatisfied
with some of his earlier works and scientific statements, and he
sent a very emotional letter of 22.12.1950 to E. Schrédinger. It
this letter A. Einstein wrote [15]: “It is quite hard to accept that
we still are in the stage of babies in their diapers, and it is not
surprising that the fellows are unwilling to admit this (even to
themselves).”
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Extremely important were the philosophical views of
Wolfgang Pauli of that period. W. Pauli was publicly giving
openly support to Einstein’s position during his last period of
scientific activity. It was W. Pauli who was able actually to
re-discover the main principles of G. W. Leibniz philosophy.
For example, W. Pauli wrote in his letter of 1951 (to M. Fierz):
"That which is physically unique cannot be separated from the
observer anymore — and therefore falls through the net of
physics. The individual case is occasio and not causa. | am
inclined to see in this "occasio™ - which includes the observer
and his choice of the experimental setup and procedure - a
"revenue" of the "anima mundi". La donna é mobile — also the
anima mundi and the occasio” [15]. In this respect, quite
remarkable and impressive are the statements of the
philosopher Charles Sanders Peirce and the prominent
physicist Richard Feynman. C. S. Peirce wrote in his book
(published in the year 1891): “Now the only possible way of
accounting for the laws of nature and for uniformity in general
is to suppose them results of evolution,” [4b]. And many years
after A. Einstein’s death, R. Feynman admitted at one of his
interviews: “The only field which has not admitted any
evolutionary question is physics. Here are the laws, we
say...but how did they get that way, in time? So, it might turn
out that they are not same all the time and that there is a
historical, evolutionary question,” [4c].
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