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I ntroduction

This work, included in the EEE Project (Extreme Energy Events), is aimed at the development of concepts and methods of
experimental research, in particular about cosmic rays. The working hypothesis was to look for a correlation between the
coalescence event of two neutron stars, which took place in the galaxy NGC 4993 on 17th August 2017, and the flow of

muons produced as a result of the interaction of the primary cosmic rays, emitted by the kilonova, with the atmosphere.

The activity focused on the distant correlations of events: detections of muons occurred at the same time in different
observatories. In particular, we focused on the study of the events of 17th August 2017, the date in which a gamma-ray
was detected by the two space satellites FERMI (NASA) and INTEGRAL (ESA). The burst was generated by a kilonova: a
very energetic explosion caused by the coalescence of the two neutron stars. The work was conducted with the clear
awareness that, if there was a correlation, it would already have been published by the experts of the sector with data of
a superior quality. | 7



T argets

The targets were the development of a valid method for the analysis of distance correlations and the search for a
significant event on 17th August 2017 in the EEE network, able to prove the theoretical link that should exist between
cosmic rays and coalescence events of two neutron stars.

[1] Video: European Southern Observatory (ESO), «Neutron star merger animation ending with kilonova explosion»
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A ltitude of galaxy NGC 4993
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T Ime delay of protons respect to photons
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omparison EEE-INTEGRAL
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cintillations per unit of time

@port numpy as np y_s=grafico(cern_02,m1,m2)+grafico(tori_04,m1,m2)+ \
import matplotlib.pyplot as plt grafico(bolo_04,m1,m2)+grafico(cern_01,m1,m2)+grafico(tori_03,m1,m2)+
bolo 04=np.genfromtxt ( "BOLO-04from2017-08-17t02017-08-17. csv ", delimiter=", " ) | grafico(sale_02,m1,m2)
cern 01=np.genfromtxt ( "CERN-01from2017-08-17t02017-08-17. csv ", delimiter=", " ) § x=np.linspace(m1,m2-1/n,(m2-m1)*n)
cern 02=np.genfromtxt ( "CERN-02from2017-08-17t02017-08-18. csv ", delimiter=", " ) { plt.xlabel('Secondi')
sale 02=np.genfromtxt ( "SALE-02from2017-08-17t02017-08-17. csv ", delimiter="," ) J plt.ylabel('Scintillazioni al centesimo di secondo')
tori 03=np.genfromtxt ( "TORI-03from2017-08-17t02017-08-17. csv ", delimiter=",") |} plt.scatter(x,y_s)
tori 04=np.genfromtxt ( "TORI-04from2017-08-17t02017-08-17. csv ", delimiter=",") J plt.show()
t0=1167609600 #1 Gennaio 1970 in UTC, timestamp
tgh=1502973664 #1502973664 il secondo del gamma burst
def grafico(tel,m1,m2):
x=(tel[1:,0]+tel[1:,1]10*(-9)+t0-tgb)
i0,=np.where(np.trunc(x)==0)
imin,=np.where(np.trunc(x)==m1)
imax,=np.where(np.trunc(x)==m2)
x=x[imin[0]:imax[len(imax)-1]]
tot_s=m2-ml
print(tot_s)

Nc =tot_s*n
pdf, bins = np.histogram( x, bins=np.linspace(m1,m2,Nc+1), density = False )
return pdf
m1=0 #secondo di inizio (rispetto al tgb)
m2=5000 #secondo di fine (rispetto al tgb) - - =
Q=10**2 #al centesimo Tempo (s) /
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