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About Cosmic Rays

and the atmospheric effect
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 Primary cosmic ray energy

Interstellar Space

Top Of the Atmosphere

Solar Modulation 

Geomagnetic Effect

Atmospheric Effect

Detector response
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Neutron Muon Electron
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Order Particle Mass/GeV Proceso Mass lenght Lenght Prob. Products

1st.

P 1 Nuclear Col. ~ 70 g.cm-2 1 Nucleons, mesons

He 4 Nuclear Col. ~ 40 g.cm-2 1 Nucleons, mesons

C 12 Nuclear Col. ~ 25 g.cm-2 1 Nucleons, mesons

Fe 56 Nuclear Col. ~ 12 g.cm-2 1 Nucleons, mesons

2nd.

Nucleon 1 Nuclear Col. 110-150 g.cm-2 1 Nucleons, mesons

Neutron 1 Elastic Col. 150 g.cm-2 1 Neutron

Kaon 0.490
Nuclear Col. ~ 140 g.cm-2 1 Nucleons, mesons

Decay 3.7 m 0.6 muon
0.4 pions

Pion 0.140
Nuclear Col. ~ 120 g.cm-2 1 Nucleons, mesons

Decay 7.8 m 1 Muons

3rd.

Muon 0.106 Decay 659 m 1 Electrons
Electron 0.0005 Mult. Scatt. ~ 37 g.cm-2 1 Electrons & gammas

Gamma 0 Pair C. ~ 37 g.cm-2 1 Electrons

Cosmic rays
Short summary of properties



The Atmosphere



Temperature correlation between layers

Nov-Dec 16 Jan - Feb 17 Mar - Abr 17
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Atmosphere temperature PCA analysis
Whole period
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Period 1 : 5.11.16 - 31.12.16

Period 2 : 1.1.17 - 28.2.17

Period 3 : 1.3.17 - 1.5.17

Atmosphere temperature PCA analysis
2 month periods
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Period 1: 5.11.16 - 31.12.16
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Period 2: 1.1.17 - 28.2.17

0 5 10 15 20 25 30 35

-0
.2

-0
.1

0.
0

0.
1

0.
2

0.
3

Index

cp
5t

0 5 10 15 20 25 30 35

-0
.4

-0
.2

0.
0

0.
2

0.
4

Index

-c
p4
t

0 5 10 15 20 25 30 35

-0
.2

-0
.1

0.
0

0.
1

0.
2

0.
3

Index

cp
3t

0 5 10 15 20 25 30 35

-0
.3

-0
.2

-0
.1

0.
0

Index

-c
p2
t

0 5 10 15 20 25 30 35

-0
.3

-0
.2

-0
.1

0.
0

0.
1

0.
2

Index

-c
p1
t

0.120.44 0.14 0.07 0.04

Period 3 : 1.3.17 - 1.5.17

Atmosphere temperature PCA analysis
2 month periods
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Atmosphere height PCA analysis
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Atmosphere height PCA analysis

Period 1 : 5.11.16 - 31.12.16

Period 2 : 1.1.17 - 28.2.17

Period 3 : 1.3.17 - 1.5.17

2-month periods
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Atmosphere height PCA analysis
2-month periods
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Savona 16=ct-17May. Height STD, whole period

Time

ap
pl

y(
m

dh
, 1

, s
d)

0 200 400 600 800 1000

13
00
0

13
20
0

13
40
0

13
60
0

Savona 16=ct-17May. Temperature STD, whole period
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Savona 16Oct-17May. Temperature means for whole period
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Savona 16Oct-17May.Height mean whole period
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Atmosphere layer temperature and height analysis
Seasonal behavior
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Savona 16=ct-17May. Height STD, per layer
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Savona 16=ct-17May. Temperature STD, per layer
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Savona 16Oct-17May. Temperature means per layer
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Atmosphere layer temperature and height analysis
Layer behavior



The data correction
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Pressure & temperature behaviors 

P

Tind Tout

Full period: 2016Oct10-2017June04

dt = 15 min
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M1, M2 & Mn Rates (dt = 15 min)
Full period: 2016Oct10-2017June04

dt = 15 min
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Multiplicity vs. pressure (dt = 15min)
Full period: 2016Oct10-2017June04

dt = 15 min

dt = 15 min
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Multiplicity vs. temperature indoors (dt = 15min)
Full period: 2016Oct10-2017June04

dt = 15 min
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Multiplicity vs. temperature outdoors (dt = 15min)
Full period: 2016Oct10-2017June04

dt = 15 min
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Multiplicity vs. pressure (dt = 6h)

M1

?

M2 ? Mn ?

Full period: 2016Oct10-2017June04

dt = 6 h
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Multiplicity vs. t_indoors (dt = 6h)
Full period: 2016Oct10-2017June04

dt = 6 h
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Multiplicity vs. t_indoors (dt = 6h)
Full period: 2016Oct10-2017June04

dt = 6 h
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dt = 6 h

M1, M2 & Mn Rates (dt = 6h)
Full period: 2016Oct10-2017June04
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M1

M2 Mn

P&T corrected rates vs Time
Full period: 2016Oct10-2017Jun04
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M1

M2 Mn

M1, M2 & Mn Rates vs Pbar
Short period: 2016Nov05-2017Apr05

∆R = R - Rmean

∆P = P - Pmean



EEE- Savona Station. Atmospheric analysis - 1

M1

M2 Mn

M1, M2 & Mn Rates vs T_indoors
Short period: 2016Nov05-2017Apr05

∆R = R - Rmean

∆Ti = Tind - Tindmean
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P&T corrected rates vs Time
Short period: 2016Nov05-2017Apr05
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Short period: 2016Nov05-2017Apr05

Correlation between multiplicities: uncorrected data



EEE- Savona Station. Atmospheric analysis - 1

Short period: 2016Nov05-2017Apr05

Correlation between multiplicities: uncorrected data
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Correlation between multiplicities: after temperature correction
Short period: 2016Nov05-2017Apr05
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Correlation between multiplicities: after pressure and temperature correction
Short period: 2016Nov05-2017Apr05
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Uncorrected and corrected rates vs Time
Short period: 2016Nov05-2017Apr05



Preliminary data analysis
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Period : 5.11.16 - 1.5.17
Slope in dN/N vs dT, at different layers

Slope analysis for M1, M2 and Mn
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Period : 5.11.16 - 1.5.17
Slope analysis for M1, M2 and Mn

Singular points evolution



EEE- Savona Station. Atmospheric analysis - 1

Separated analysis in 3 periods (2-day dN/N x dT slopes)
Slope analysis for M1, M2 and Mn
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Separated analysis in 3 periods (6h dN/N x dT slopes)
Slope analysis for M1, M2 and Mn
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Separated analysis in 3 periods

(using intermediate PCA analysis)

Slope analysis for M1


