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The results of a simple experiment are reported. Circuits, like data-loggers, containing
FET electronic components reveal a particular signal when working in the tri-state mode
(floating pin). Time series recorded by two identical circuits (antennae) at distances of
thousands of kilometers show identical daily spectrograms and correlation time delay.
In particular the daily correlation time delay curve confirms, over the 99.99 % confi-
dence limit, the motion of the Earth through a medium filled with a field generating the
signal fluctuations. Such a field appears homogeneously distributed all around the Earth
orbit as proved by the best fit with a simple model providing a flux speed of about 37 ±
4 km/s in the direction of the motion of the Earth in the solar frame system. Some final
considerations are formulated by analyzing the power spectrum of the signal apparently
different from both a Lorentzian and a Planckian distribution. This seems to exclude
that the origin of the signal could be ascribed to respectively Random Telegraph Noise
(RTN) and particles obeying the Bose-Einstein statistics.

1 Introduction

In this paper I mainly report the results of an experiment oper-
ating from July 23 2022 till July 28 2022, with two identical
devices (antennae in this paper) which will be described in
section 2. One of the antennae was placed in Tricase in the
South of Italy (antenna B) and the other in Guidizzolo in the
North of Italy (antenna A). Due to the electronic FET compo-
nents contained in these two identical detectors, they exhibit
fluctuating but correlated output voltages. The linear distance
between them is about 880 km (neglecting the curvatureof the
Earth). The aim of the experiment was to reveal time delays
between the two antennae due to the motion of the segment
connecting the antennae as regard to an hypothetical flux of
the signal supposing it is coming from outside the Earth. This
experiment is only the latest version, at last the most robust
and persuasive, in the context of a research that the author has
been working for several years. Therefore, as a support to the
thesis shown in this paper, some of the results of other related
experiments, which have been worked out in different ver-
sions by the author since October 2005, will be used. From
a first experimental stage very similar spectrograms (see ex-
ample in fig. 1) come out representing the Discrete Stockwell
Transform (DST) of the data simultaneously recorded from
antennae placed in very distant and different spots .

The use of the DST is supported by the fact that this trans-
form is capable to emphasize variation trend in the evolution
of phenomena. The spectrograms shown were realized dis-
posing the DST colored amplitude on a vertical line (blue
minimum value, red maximum value) with the frequency
growing from the bottom to the top up to 0.1248 Hz and plac-
ing the DST lines beside each other moving time from left
to right from 0 till 24 hours. An amazing strong similar-
ity appears comparing signals detected by antennae displaced

far away from each other in different directions. Guidizzolo
(IT - coordinates 450 19’ N 100 34’ E) where a stable an-
tenna worked since December 2016. Identical antennae were
placed in different place, such as La Spezia, Lecce, Torino,
Marsala in Italy or even Athens, Sevilla, Lisboa, Tenerife.
At a wider distance (NY or Melbourne) this similarity disap-
pears although of signals in the range 20-25 mHz still appear
very similar, nevertheless this fact suggests the existence of a
correlation length. Actually the results of these experiments
were obtained without shielding the devices at all. Evidently
amounts of energy and the slow varying evolution in time of
the detected events support the motivation for not checking
environmental parameter hence, for the same reason, there is
no need for sophisticated filtering electronics in order to re-
produce the experiment.
As a matter of fact simply by plugging a wire (antenna) in
a data-logger analog pin, the voltage output suddenly starts
to float between a minimum and a maximum value (up to 5
volts in the Arduino shields used as data-loggers interfaces
and connected to a laptop). Choosing a sampling in a range
0.05 – 0.5 s the output voltage starts to fluctuate as soon as
the serial monitor in the Arduino sketch is opened. This is
the simple device used in the experiment described in this pa-
per. Something to avoid in engineering, or even dangerous
for certain circuits, this signal has instead really interesting
features in physics as it will be demonstrated in this paper.
On the other hand the origin of the tri-state fluctuation is very
complicated to analyze and in some way it is related to the
mysterious origin of the 1/f noise (for an historical perspec-
tive see [1] and reference therein). For example, for small
sampling (about 0.02 s) the Arduino tri-state output voltage
reveals the typical beat pattern produced by the interference
of two frequencies near 50 Hz *. For bigger sampling (0.2 s

*The beat is generated by the interference between the sampling fre-
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Fig. 1: These spectrograms compare the signal detected in Guidizzolo (above) and Sevilla (below) during 24 hours on Mar 31, 2018.
Both the computers were sinchronized at CET

as in the present experiment) we can realize that the tri-state
fluctuation is evidently produced by the interference of the
sampling with the radiation produced by the EU Electricity
Network . The very small variation of the beat frequency oc-
curring in a MOSFET component is probably not induced by
the Random Telegraph Noise generated inside the Arduino
ports [2] as we will see in section 4. The study of the inter-
action generating the beat interference is fundamental to un-
derstand the microscopic transduction of the signal, but this
is out of the aim of this work.

2 The Experiment

In the time-voltage diagram in fig. 2 the signals from two
different places at the same time (march 31 2018 around 0
hour and 30 minute local time ) are plotted. We recognize
the common pattern with some little variations of frequency
and phase. The related cross-correlation function is plotted
in the upper part of figure 2. The signals revealed by the two
antennae (in the example in figure 1 one set in Guidizzolo -
Italy and the other one in Sevilla – Spain) appear very similar
and shifted only by a phase factor. The fluctuation varies very
slowly and for this reason the signal is quite simple to detect,
record and process with a commercial mobile PC.

quency and a lightly varying frequency related to the radiation produced by
the European Electric Network (working at 50 Hz) and perturbing the elec-
tronic components.

The device chosen for this experiment consists essentially
only of an Arduino DUE (fig.4) shield with 5 cm long, 1 mm
diameter aluminum wire plugged in the the A0 analog pin of
the shield. Arduino DUE can work as data logger using 12
bit instead of the 10 bit of Arduino UNO.

The analog pins of an Arduino shield are connected in
a serial cascade of N MOSFET components where N is the
number of the analog pin (12 in the Arduino DUE shield) [3].
In other words a sequence of modules each one represented
in the scheme described in figure 4. The main problem in
the gathering data with two devices regards the synchroniza-
tion of the sampling. Choosing a sampling of 0.2 s (as in the
present experiment) two Arduino clocks collect differences
(retard) of several seconds for the 5-days-long experiment
here reported. Such a difference between the clocks of the
two Arduino shields are normal but unacceptable in order to
measure time delays between two antennae. This problem
has been solved in the last version of the experiment (here
presented) by using the GPS time provided for a single an-
tenna by the system composed of an Arduino UNO connected
to a Neo-6m GPS module. The GPS system provides freely
the so called Fix or a 1 second cadence pulsed by a com-
plex system implementing measurement of time with atomic
precision [4]. This further improvement guarantees the an-
tennae to remain synchronized during the whole experiment
(actually only few data have been pruned with a simple al-

2 2 The Experiment
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Fig. 2: Bottom: Output voltage. Red for the Sevilla signal (Spain)
and blue for the Guidizzolo signal (Italy). Top: Correlation function
(black) for the signals above

Fig. 3: The Arduino DUE schield

gorithm. The scheme in figure 5 describes the experimental
setup with a Linux PC on the right. In order to demonstrate
the interaction between a FET component with the perturba-
tion an external circuit it has been used as briefly described in
the section 4.

3 Results - Time delay

The time series obtained from the latest experiment
performed in July 2022 have been processed with the follow-
ing method. Unfortunately the sequence of cross-correlation
plots rarely show a regular variation of the correlation delays
because of fluctuation in phase of the two signals (as proved
by the comparison of time series of two antennae placed in
the same site).
The way chosen to proceed requires to open a wide mobile
temporal window on the cross-correlation graph and averag-
ing time delays of the maxima of the cross-correlation graph
from one side and the time delays of minima from the other
side. In this way we obtain two time delay time series (plot-
ted respectively as blue and red circles in the graph in fig.

Fig. 4: Scheme of a single Arduino port

Fig. 5: Scheme of the experimental setup

8). On second stage it was necessary to apply a mobile av-
erage in order to smooth both the graphs of the time delays.
The temporal window chosen was 360 minutes long (from 3
hours before to 3 hours after a single channel). After dividing
the daily 720 files (one file each 2 minutes) in 90 channels
and averaging on the 8 data contained in each single channel,
we obtain the plot in figure 6.

Fig. 6: comparison between the 90 channels mobile average of the
experimental data (blue dots) and the model obtained from the best
fit (red line)

Because all the time delay intervals are relative amounts
or, in other words, any single time delay value differs from
the real value for a fixed unknown constant, we can subtract
a fixed constant (selected by a best fit algorithm described
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below) to all data obtaining the plot in figure 7.

Fig. 7: comparison between the 18 channels experimental data (blue
dots) and the model obtained from the best fit (red line)

The red line (time delay function ∆ ) in both previous
plots refer to a model based on the calculation of the scalar
product of the flux field F⃗ and the vector a⃗ representing the
vector distance between the two antennae (in fig. 8 the F⃗ and
a⃗ vectors are respectively the black one and the purple one).
In fact, the best values of the parameters (direction of the in-
coming signal and its relative velocity) are obtained calculat-
ing the minimum χ2 over a complete diurnal rotation of the
Earth and varying the direction of the flux F⃗ all over the Earth.
Fixing the vector a⃗ = (−394, 654, 437) km at t=0 and, being
θ and ϕ respectively the equatorial coordinates that define the
incoming direction of the stream, and defining the generic
flux direction F⃗ = (cos(θ)cos(ϕ), sin(θ)cos(ϕ), sin(ϕ)) then
the time delay function ∆, for a rotation starting from t=0, is:

∆ =
1
v

((
− 397cos(ωt) − 654sin(ωt)

)
cos(θ)cos(ϕ)

+
(
− 397sin(ωt) − 654cos(ωt)

)
sin(θ)cos(ϕ)

+(437sin(ϕ)
) (1)

Where v is the (relative) speed of the stream (flux) in
km/s, ω is the angular speed of the Earth.

Furthermore the experiment was repeated with the same
two antennae and connected devices placed in the same place
in Guidizzolo in order to demonstrate the reality of the time
delay effect. The proposed modus operandi to process the
experimental data essentially provides the calculation of the
cross-correlation function for a couple of the synchronized
data files recorded by the two antennae (file data A from
Guidizzolo, file data B from Tricase). Comparing consec-
utive cross-correlation functions we do not observe the ex-
pected regular shifting of the peek of the function, instead a
swinging in phase. By averaging the delay of the peeks ex-
ceeding a particular probability soil (| p |> 0.4 in this work)
in a wide temporal window (from three hours before to three

Fig. 8: representation of the vector flux (black) and the vector a⃗
(purple)

Fig. 9: trend of the delay for maxima (blue circles) and minima (red
circles). The black filled circle are the mean values

hours later) we obtain the daily mean distribution of the rel-
ative time delay (fig. 9) . We finally calculate the direction
of the incoming signal with a second Java program making
rotate the flux F⃗ around the Earth and selecting the direction
having the minimum χ2 .
In figure 10 we find a representation of the results of the best
fit algorithm for the 90 channel partition. In red we see the
higher values of the χ2, in blue the lower values. The numer-
ical results obtained are described in tab 1.

Tab. 1 – Tricase – Guidizzolo antennae
chan χ2 θ ϕ speed

N (*) (km/s)
18 4,96 ± 0,29 245° ± 4° -42° 37 ± 4
90 33,7 ± 1,5 245° ± 4° -33° ± 14° 37 ± 4

720 257 245° ± 4° 16.2° 40
(*) the number of degrees of freedom is N – 4 in all the cases

The results obtained are very close to the tabulated values
defining the direction of the Earth orbital motion in the period

4 Michele Zanoni. An experiment revealing...



Issue 4 (October) PROGRESS IN PHYSICS Volume 13 (2017)

July 23 – 28, 2022 in equatorial coordinates:

θ = 249 ° ±1°
ϕ = −19.5° ±0.5°

the speed of the incoming signal is very close to the or-
bital speed of the Earth at that period of time (about 34 km/s).
As a final remark we note that, for the 90 channels partition,
the values of the χ2 test provide a probability of more than
99.99% to accept the hypothesis (tab. 1) and a probability
less than 0.05% in the case of the two antennae working in
the same place (tab. 2).

Tab. 2 – Guidizzolo – Guidizzolo antennae
chan χ2

N (*)
18 26.8
90 143

(*) the number of degrees of freedom is N – 4 in all the cases

4 Results - Power Spectrum

With a third Java program we can obtain the power spec-
trum of the signal. The plot of the spectral density reveals
the predominance of the 1/f noise. Subtracting the 1/f noise
the distribution plotted in fig. 11-12 appears. In order to
obtain a sufficiently enlarged distribution the sampling was
fixed at 1 second. In particular, in the plot the experimen-
tal data (blue dots) are compared with the Planck distribution
(orange), Landau fitting (green), Lorentzian fitting (brown)
and with a mathematical function describing the distribution
for high frequency (yellow) very well.
As reported in literature [5], the power spectrum of the exper-
imental data seems not to follow a typical RTN spectrum. In
order to demonstrate the external origin of the fluctuation the
circuit represented in the scheme in fig. 13 it has been tested.

several sets of data were obtained. By processing these
data sets, the power spectrum described in the fig. 12 have
been obtained, which confirms and quantifies the power spec-
trum described in the fig. 11.

5 Conclusion

I tried to convince the reader that a simple experiment per-
formable outside a physics lab independently from environ-
mental conditions provides results revealing the motion of the
Earth through an unidentified medium. The results are rele-
vant considering the confidence levels of the measurements
and the compatibility with the real reference values for the
direction and the relative velocity of the incoming flux. Obvi-
ously some aspects of this research must be improved with al-
ternative experiments and enlightening the physical processes
involved at a microscopical scale.
A further work will be dedicated to a model that explains the
trend of the experimental data plotted in the power spectra
(figures 11 and 12) at least for high frequencies (for lower

Fig. 10: Spectral density: experimental data (blue dots) com-
pared with the Planck distribution (orange), Landau fitting (green),
Lorentzian fitting (brown) and with a mathematical function describ-
ing the distribution for high frequency (yellow)

Fig. 11: Spectral density for an experiment performed using the de-
tector described in the scheme in fig. 13

frequencies it was really difficult to separate this spectrum
from the 1/f one). Finally, some considerations will be ex-
trapolated about the field causing the revealed effect and the
amounts of energy involved in this phenomenon.
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