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Abstract
Suitable electronic circuits used as antennae are capable to detect an unknown signal, showing very similar daily spectrograms even if detectors containing them are placed at a distance of thousand of kilometers from each other independently from environmental conditions or difference in longitude of the different spots where the detectors are placed. The daily spectral features of signals detected at different places still remain the same in the range of mHz where the spectral amplitude reaches a peak.  As a matter of fact parts of the spectral patterns captured are time delayed of about  (3.944 ± 0.009) min/dies at 95% CL as shown by auto-correlation statistics.  There are also evidences of diurnal and annual modulation and the experiments suggest a dependence of the time delayed of signals revealed by two antennae on the relative motion of the Earth with respect to a medium at a speed roughly ranging from about 30 km/s up to 380 km/s. A possible explanations of the modulation of the signal in terms of superposition of at least three streams are briefly discussed at the end of the paper, as well as the problem of the nature of this noise, whether it is electromagnetic from its emission or it is the result of an oscillation of mixing particles. The signal is incredibly so intense as to both cover, at least partially, the amount of dark energy in the universe and to explain cosmological red shift in terms of gravitational red shift.
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§ 1  Introduction (technical details)
This work should be better defined as a report than a paper. The aim is to present results from a set of experiments dealing with a signal really detected by different devices.  In particular it is proposed to consider the results of several experiments which have been worked out in different versions by the author since October 2005, by simply disposing devices running free in any environmental conditions. 
From a first experimental stage very similar spectrograms (see fig. 4, 5, 6) come out representing data simultaneously recorded from antennae placed in very distant spots. Actually the best results of these experiments were obtained avoiding to shield the devices at all.  Evidently amounts of energy and time resolution of the detected events  support the motivation for not checking environmental parameter and furthermore there is no need for sophisticated filtering electronics.   
(…)  omissis
On the contrary,  the aim of the present paper is to show interesting properties of this signal in the range of 1 – 50 mHz,  its ubiquity in the planetary range and the cosmological origin, by using empirical evidences with simple technology at amateurish level.
§ 2  The signal 
In the following time-voltage diagram of the signals from two different places at the same time  (bottom of the fig.  Red – Lisboa (Portugal) and Blue - Guidizzolo (Italy)) we recognize the common pattern with some little variations of frequency (the mean period is about 40 seconds).
The cross-correlation function is plotted in the upper part of the fig. 1  (black) . An example of graph of the energy spectrum of the signal obtained calculating the Discrete Stockwell Transform (DST) at a time resolution of one minute (0.1 seconds sampling), is shown in fig. 2. 
fig. 1
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fig. 2
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Such a spectral distribution reaches the maximum value at a frequency in the range  20 ÷ 25  mHz  considering the main harmonic. 
Notice that other harmonics grow or decrease during time, sometimes even exceeding the considered harmonic. Different kinds of distributions have been considered in order to find the best fit of the experimental data. In the diagram in figure 2 the blue dots represent the experimental data, the green line is the plot  of the Bose-Einstein distribution, the purple line is a Gaussian distribution and the red line is a plot of a new mathematical model implying a new statistics of a spin 0 and 2 particles with rest mass  m0  of the order of 10-48 kg elaborated by the author not published yet [1] and whose spectral  formula for the squared amplitude is 
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The red line has the minimum  value calculated on any frequency range as we can guess by the diagram. The spectrograms shown in this paper have been realized disposing 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 placing the DST lines beside each other moving time from left to right.  
An amazing strong similarity appears comparing signals detected by antennae displaced far away from each other in different directions. Guidizzolo (IT -  coordinates 45° 19´ N  10° 34´ E) where a stable based antenna worked since December 2016 till October 2017 in the first run. The figures 3 – 6 show the  spectrograms resumed in the following table.
tab. 1
	Fig
	Antenna A
	Antenna B
	Date
	Time interval (hours)
	Dist. 
(Km)
	Coordinates
(antenna B)

	3
	Guidizzolo (IT)
	La Spezia (IT)
	Jan.  30, 2017
	0 - 8
	150
	44°06′ N   9°49′ E

	4
	Guidizzolo (IT)
	Avignon (FR)
	Apr.  22, 2017
	0 - 24
	440
	43°56′ N   4°48′ E

	5
	Guidizzolo (IT)
	Athens (GR)
	May  17,2017
	0 - 8
	1450
	37°58′ N   23°42′ E


fig. 3
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fig. 4
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fig. 5
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At a wider distance (Guidizzolo-NY for instance)  this similarity disappear in spite of signals in the range 20 mHz-25 mHz still appear correlated as we will see later, nevertheless this fact suggests the existence of a correlation length. Notice that this effect occurs during the whole day (day and night) and this further fact suggests that the incoming radiation comes from any direction or, in the case of signals coming from a particular direction, that the radiation comes also passing inside the Earth.   
§ 3  Time delay statistics 
In this section we are going to show the cosmological origin of the signal we are studying. From the diagrams shown in the previous section we can realize that there is no time delay (due to difference in longitude) between signals captured by two antennae placed in different spots at the same time, even if those devices were displaced far away from each other. 
Instead considering samples belonging to two different days recorded by the same antenna and performing an auto-correlation algorithm between the two time series we can find a couple of events maximally correlated each other and delayed of  m  minutes as revealed by the maximum of the correlation function in a diagram obtained by shifting m from -90 and +90 minutes. This algorithm calculates two maximally correlated events time delayed by m minutes or equivalently delayed by m divided by 4 and by the number of the day lapse (DL) obtaining the value s =m/(4*DL). 
Of course we are particularly interested in events time delayed by about 3.943 min/day (or equivalently  4*0.986 min/day). All the totaled events detected from March 2017 till October 2017 (202 days availlable) are used to create an histogram, which represents the delayed  time (abscissa) versus the number of times that the event (coincidence) occurs at that delayed time (fig. 6). 
In this histogram the number of events at a certain time delayed   has been obtained by using an auto-correlation analysis performed by comparing the DST amplitude calculated at a certain frequency. As a matter of fact the graph (histogram) is the result of the superposition of  6 histograms each one obtained for the frequencies from 20 mHz to 25 mHz incremented by 1 mHz (the blue circle represents the number of events and the red line represents the moving average period 3)  
In figure 6 we observe that the vast majority of coincidences fall around the 0 time delay (cut in the diagram) confirming the diurnal occurrence. 
fig. 6
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Finally we can easily find out an exceeding set of events considering the secondary peak on the left. This peak placed at about - 0.986 min/(4*DL) time delay (advance) coincides with the time delay between the solar day and the sidereal day.
Subtracted the 0 time delayed events with a simple model described by the function
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we obtain the diagram in figure 7.
This graph represents the first evidence of the fact that this signal is coming from outside the solar system. 
fig. 7
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The auto-correlation algorithm calculates the value ofF(m)  (auto-correlation function) using the following formula
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where m runs  from -90 up to 90 minutes,  j  is the minute of the (solar) day P(j) is the DST amplitude for a certain frequency of the first set (previous day A) and  S(j) is the DST amplitude for the same frequency of the second set of data (following day B) time shifted of   m  minutes.
The maximum value of the 180 calculated defines a coincident event time shifted of  m  minutes. 
The coincidence event is then multiplied by the statistical weight calculated considering the lapse from the day A  till the day B and then  added to the related columns selected for the considered lapse (for details on the algorithm or to clarify the process see the java program source code [2]).
In order to fully understand the diagram in figure 9  consider that a correlation between two signals emitted by the Sun should give a distribution peaked at the 0 value in the histogram (as shown in the diagram). 
At present considering the sum over all the histograms and subtracted the background we can say that the exceeding distribution is really Gaussian  ( reduced 2 < 0.15 ) and the peak is placed on value (3.944 ± 0.014) min/dies  in excellent agreement with the astronomical value 3.943 min/dies and  that the  excess comes out at 6σ confidence level.  
Actually we used the DST calculated at a given minute of the day instead the DFT. The DST has been calculated with 9600 output voltage readings with a 0,1 seconds sampling and refreshing (and saving) the DST every 600 readings (in other words every minute). 
§ 4  Signal modulation.
From the data set we obtained clues about a possible modulation of the signal. In fact the peak frequency slightly changes during the daytime as we can see from fig. 8 where we watch the typical variation of the peak frequency as a function of the local time in hours (CET).
fig. 8
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The data processing to get the graph of the diurnal modulation was performed by using an algorithm that calculates the mean value of a distribution consisting of an histogram realized counting how many frequency peaks fall in the range i – 360 and i + 360  being  i  the minute of the day running from 1 up to 1440 (for details on the algorithm or to clarify the process see the java program source code [3]). 
We can explain the modulation in terms of a Doppler-like effect due to the motion of the Earth (rotational and orbital) by means of the following formula valid at first order in  u/v :
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where  t  is the time, v  is the orbital velocity  and  u is the rotational speed of the Earth, Φ  is a phase factor and   and   are respectively the orbital angular speed and the rotational angular speed.
If this interpretation were right for this modulation then it should be also an annual modulation of the peak frequency hypothesizing that the Earth interacts with a flux of radiation generating the signal. 
Because of the irregularity of the diagrams for different days we get  different graph even if similar to which one in fig. 8.  So we have apparently no evidence of any shift in phase of the experimental data (i.e. peak frequencies) conceived as following a periodic function. This fact could be explained considering the total flux inducing the signal as composed by at least three streams, the main stream going towards (or coming from) the Sun, a minor stream in the direction of the Galactic Center (GC)  and a third stream of cosmological origin having a particular direction as we will see later.
In fact this hypothesis complies with an interesting result coming out from processing the DST arrays of several spectrograms gathered during a period of 10 months (from dec. 23 2016 till oct. 10 2017)
All these spectrograms superposed in sidereal time give the following figure 9 from which we can extract figure 10 that shows a plot of the total DST amplitude  of the signal obtained sectioning the row at the frequency of 23 mHz.  
fig. 9
[image: image17.png]P v




fig. 10
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fig. 11
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The graph in fig. 9 presents a minimum between two active periods of time. The minimum is at   12h 15m  in relative sidereal time from the initial day (dec. 23 2016)  corresponding  at  a South meridian R.A.  18h 06m ± 20m. 
This is in agreement with the passage of the GC in the middle of the sky. This fact could be interpreted in the following way:   the source (Sgr A* ?) is eclipsed by the Sun when it is at R.A. 17h 45m and the same source is eclipsed by the core of the Earth when the Sun is in the opposite direction or at R.A. 5h 45m. This is well represented in fig. 11 that shows the radar graph (“butterfly shape”) of the graph in fig. 10 and the direction of the GC (arrow). If we believe in this explanation then we have to accept the following implications:
a)  there is a flux of particles detectable by electronic devices and composed of at least two streams: a main stream towards (outwards) the Sun and a secondary stream towards (outwards) the GC;
b)  the Sun and the Earth Core “obscure” the flux in the opposite side of the Earth and this fact again admit the possibility that the particles composing the streams go through the Earth.
§ 5   The relative speed of the flux with respect to the Earth
Let us consider the question about the relative velocity of the antenna with respect to the stream, we will show now that an answer exists and we can obtain it in a simple way. After repeating experiments in Lisboa (P), Sevilla (SP) and New York we found a very interesting result by calculating the time delay of correlated events revealed by the two antennae (e.g. Guizzolo and New York) all day long with a java program [4] based on the algorithm used for the calculation of the cross-correlation function plotted in fig. 1 (upper graph in black). The time delay is easy to measure because the signal is slowly varying and the relative speed of the Earth high enough.
The diagram in figure 12 shows the trend of the time delay vs. the local time of Guidizzolo as revealed by experiments performed with two synchronized antennae placed the former in Guidizzolo end the latter in Melbourne (Aus-83), New York (NY-126), Tenerife (Can-200, Can-201, Can-202) where the number in the label refers to the number of the day of the year starting from January 1
fig. 12
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From figure 12 we can observe a common trend of the five time series there represented: 
a)  the plots present at least one maximum and one minimum;
b) in all cases there is a shrinking at a time in the interval 12-15 pm;
c) roughly all the plots have a maximum at  about 8 am and 18 pm;
d) we can estimate the maximum relative for each of the five series roughly ranging from about 30 km/s up to about 380 km/s (tab. 2).
tab. 2
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Since the speeds seem to be higher than or equal to the orbital speed of the Earth we may deduce that the Earth is moving in a medium consisting in a field generating this signal or in other words that the space all over the Earth, at least along its orbit around the Sun, should be filled with the field producing this signal.
We observe from the data in the tab 1 plotted in the following graph (fig.13) that, with high significance, there is a linear relation between the (linear) distance and the corresponding speed.
fig. 13
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An interesting result comes out considering the linear fit (not the best fit but valid in first approximation). In fact, in order to find an explanation of this trend we should consider that from the spectral relation (1)  we can numerically obtain the following relation (analogue to the Wien law for the thermal radiation) 
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where  γ  is the Lorentz factor and  v  the speed of the particle with respect to the Earth.  In particular matching the relation (4) with the relation defining the coherence length for a particle [5]
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hf0  being the energy of a single particle and considering (from experimental matching)  ma = 1.7x10-48 kg as the particle mass and hence f0 ≈ 230 Hz as the de Broglie frequency  and  f0 = Bfmax  (from the experiment we get  B ≈ 104 ) then we get an intriguing formula corresponding to the results deduced by the theoretical model proposed by the author  
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where we have extended the speed  V considering it now as the maximum velocity of the particles in the stream with respect to the Earth.

The value 0.032 s-1 theoretically obtained is quite in accordance with the measure obtained from the graph in fig. 13  i.e.  (0.034 ± 0.003) s-1 at 95% CL.  
In this way we come at a possible interpretation of the values of the speed in tab 1 in terms of relative velocities due to the motion of the Earth with respect to the Sun (minimum stream velocity) and maybe with respect to the microwave background radiation (MBR) dipole direction (maximum stream velocity). 

§ 6   Ultimate drift of the Earth
From a recent experiment performed with an antenna (included the Arduino DUE) shielded in a metallic bin it has been possible to reach a clearer possible explanation of the modulation of the signal in terms of a Doppler-like effect (model A) and/or alternatively of a potential-like effect (model B).
During this recent experiment a set of data was collected in the period since January 11 2018 till January 10 2019. Firstly the acquired data have been processed in order to obtain the daily DST and secondly the daily variation of the peak frequency have been obtained from these data in the same way described in  § 4. Thirdly all the daily series was shifted in time in order to superpose the series in sidereal time. The result is shown in fig. 14.  
fig. 14
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The graph is partially regular and optimally fitted by the two models pointed above and described respectively by the relation (4) (model A) and by the following relativistic formula (5) for the Doppler effect (model B). Notice that in the model A, because of the superposition, all the different daily phases suppress each other.
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and  θ  is the angle between the direction source-observer and the direction of the stream. From differential geometry:
cosθ=   – cos(Ω t+φ)cos(δ *sin(Ω t+ φ))cos(ψ0)sin(θ0)+
             + sin(Ω t+φ)cos(δ sin(Ω t+φ))cos(ψ0)cos(θ0)+
             + sin(δ sin(Ω t+φ))sin(ψ0)
Where  t  is the time in sidereal hours, Ω the angular orbital speed,  φ  a phase factor and  δ  the inclination angle of the Earth’s axis. The goal is to calculate the values of  (θ0 ,  ψ0)  that is the equatorial coordinates of the direction of the third (cosmological) stream. 
Fig. 15
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Just processing the data with an algorithm providing the best fit in terms of minimum  2  it has been possible to measure the equatorial coordinates of the dipole due to the motion of the Earth with respect to this third stream. The result is  θ0  = 11h 20m ± 14m and   ψ0 = -30° ± 2° that corresponds to a point near the direction of the motion of the local group [4]  l=273 ± 3 and b=30 ± 3  or  in equatorial coordinate θ  = 11h 4m ± 16m and   ψ = -27° ± 4° . Consider that the model A provides only the RA of the direction (  11h 10m ± 14m ) and  β = 0.023 valid for both models.
As regard to the speed we get  u ≈ 6900 km s-1 as velocity of the incoming (cosmological) flux.
§ 7  On the hypothesis of oscillating particles
Questioning the nature of the signal is a delicate point. Because of our empirical and heuristic approach we opportunely skip this issue. However  at the point b) of paragraph 4 we argued on the possibility that the Sun and the inner core of the Earth might obscure the flux through the Earth’s surface. In other words we are considering the signal as composed by particles weakly interacting even because of their lightness as we hypothesized in §2. Surprisingly  even this hypothesis has an experimental support. Starting from the idea that these particles may be, in some way, partially responsible for the nuclear decay (if the flux is really amazingly strong as it appears from the experiments described above then it could be a tiny  possibility that this can really happen!) than time series of counts of decays detected in certain conditions should reveal this eclipsing effect.  In order to try to reveal it, we have been able to build a suitable device by shielding an array of 3 Geiger-Muller (GM) tubes perpendicular each other placed between 5 lead sheet upside and the same downside  and in this way selecting the incoming gamma rays in the range of energy of about 20 MeV.  
The correlation graph in fig. 15  has been obtained sectioning the graph in figure 9 at the frequency of 12 mHz and the count series of the 3D Geiger Muller device.  Notice that the correlation function there represented has maximum peak placed just at the time delay (about 810 sidereal minutes) coincident with the time lapse between the starting of the two experiments (Dec 23 2016 and 15 July 2019). The correlation function in the graph supports the possibility that the signal really goes through the Earth, and because of a possible non zero rest mass of the particles, there is the possibility of a flux composed by oscillating particles. 
fig. 15

§ 8   Energy estimate
The signal is incredibly intense. Let us start considering that during the data acquisition time the ...   (…) omissis   ... in the circuit described in the introduction has the role to amplify the signal of a certain quality factor Q. 
The amount of energy stored by…  (…) omissis   …  and the  applied voltage (0.5 ÷ 3.3 V) it results
  <E> ≈  1.5x10-12  ÷ 6.5x10-11  J
From a direct measurement of the current ( I ≈ 1 ÷ 2 μA ) and considering the 0.1 seconds sampling we get
<E> ≈ 5.0x10-8  ÷  6.6x10-7 J
From which we estimate the quality factor of the detector Q ≈ 10 4  . Considering the effective minimum volume which the antenna fly over in 0.1 seconds:   V= 2.5x10-6 v (m3) ,where v  is the relative speed, and the fraction of particles coming from outside the solar system we obtain an estimate of the minimum value of the spanned volume for the incoming particles and then, if our estimation is correct, the consequence of an astonishing energy in the space whose density, considering only the contribution of these particle, should be 
ρ ≈   2x10-32 ÷  8.7x10-31  g/cm3   or     Ω ≈   0.02 ÷  0.92         
an amount of energy that could at least partially cover the dark energy/mass of the Universe and even explain the cosmological red shift in terms of gravitational red shift! [6]
§ 9  Conclusion
This work is a report about the results of several amateurish experiments. In particular:
a) the spectral distribution of the recorded data considered in this paper, in the explored frequency range, reveals a new kind of signal of unknown nature (as shown in section 2); 
b) the signal reaches the Earth maintaining the same pattern at the same time at distant places and not depending on the environmental conditions (as shown again in section 2) up to a limit distance over that the similarity of the spectrograms disappears but signals captured in different spots still remain correlated; 
c) A part of the signal in the range 20-25 mHz is time delayed following exactly the typical retard between solar time and sidereal time (as shown in section 3);
d) from correlation diagrams relative to different spots we deduce that there is a relative speed of the flux with regard to the Earth ranging from the orbital speed and the drift speed of the Earth;
e) Correlated signals show daily and annual modulation 
f) A third stream seems to be correlated to a cosmological direction (dipole) in the neighbourhood of the direction of the peculiar motion of the Galaxy, the relative speed of the particles in the stream should be  v ≈ 6900 km/s.
g) By the correlation analysis there is also the possibility that the field associated to the signal is in some way partially responsible for the nuclear decays, in that case we should assume that the signal could go through the Earth in the form of a light particle mixed with a photon state.
h) The amount of energy associated with the field is higly intense, this fact, if confirmed could have impressive cosmological consequences.   
From the points above it seams reasonable to conclude that the signal here considered is a new kind of signal having components coming  from outside the Solar System.
A further enforce should be devoted to understand if and how the perturbation recorded by electronics becomes an electromagnetic signal  maybe being not it initially electromagnetic. 
A possible mechanism inducing electromagnetic disturbance by some kind of non-electromagnetic radiation was hypothesized and partially developed  in a previous unpublished work [5].
There are several clues making us believe that the field associated to the analyzed phenomena could be an Axion-Like-Particle (ALP), clearly this hypothesis must be investigated in the Standard Model frame (or beyond) in order to establish if and how the evidences described in this work could be supported by some version of the Peccei-Queen (PQ) mechanism .
The physics supporting a possible explanation of these new phenomena and the spectral distribution described in section 2 , not necessarily colliding with the present paradigms except some qualitative interpretations, is now ready to be submitted to the community of the researchers on the site researchgate.org and anyone  who is interested is invited to take part in the discussion.
Details on algorithms or statistics used in this work will be available on the site www.prophysis.org.
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� fig. 15:  Graph of the  2  values (red minimum blue maximum) on vertical axis the declination (-90°÷+90°) vs. RA (0÷24h). The black cross indicates the minimum at θ0  = 11h 20m ± 14m and   ψ0 = -30° ± 2°
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