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Solar modulation
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Solar Modulation: protons
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Solar modulation: modelling Local interstellar spectrum (LIS): from numerical

simulation or fitting data
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Solar modulation: modelling Local interstellar spectrum (LIS): from numerical
simulation or fitting data
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Solar modulation: modelling Local interstellar spectrum (LIS): from numerical
simulation or fitting data
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Solar modulation: modelling

North West University, Potchesftroom
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Solar modulation: protons

M. Martucci et al., ApJ 854 (2018) 1
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PAMELA - AMS02 comparison

T T
PAMELA Complete

—
BESS Polarll A<0

W
) . .

2007 2008 2009 2010 2011

Monthly Average

Adriani, O. et al. 2017, NUOVO CIMENTO, 40, 473

I I I
2015 2016 2017

Time [ Year/Month]

@ PAMELA this work
[0 AMS-02 PRL 114 (2015)

AMS 2011-2013
PAMELA 2006-2008

—_—

AMS 2011-2013
PAMELA 2011-2013

Flux (m2sr!ls!GeV)

—_ — —_
o <2 o
(%) [58) —

”HHH%HHHHHHHHH‘}HH+ 4449

“'7::
. By |
P,= 098

b) P, = 1.004 +0.003

LYY v M%MWHHH

2 34567 10 20 30 100

—_
— t\)
T

o
o0

%
0
X
e
@]
5
E
Y
X
X
=
59
o
=
o]
&
»
=
p—
o
g
@]
R
]
St
A

PAM/AMS02

4 5 678910 20 30 40 50 60 100 200
Rigidity [GV]

—

200
Rigidity (GV)




Solar Modulation: electrons
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Charge sign dependence: e+/e-
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Charge sign dependence: e+/e-

O. Adriani et al., PRL 116 (2016) 241105
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Charge sign dependence: e-/p

BESS Polarll

Sun Spot Number

Monthly Average

V. Di Felice, R. M,, E. E. Vos. M. S. Pogieter, ApJ 834 (2017) 89

I I I
2015 2016 2017

2008 2009
Time [ Year/Month]

<&
=

e/ proton
Ratio / Ratio(2006)

d
“

| 1 | 1 | 11 | O- 1 1 1 1 1 | | |
3 4567810 20 0. 3 4567810 20
Rigidity [GV] Rigidity [GV]







December 2006 Forbush decrease

Sun Spot Number

Monthly Average
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e Uncommon event: solar minimum
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December 2006 Forbush decrease 5 Pt

R. Munini et al., ApJ 853 (2018) 1

e Uncommon event: solar minimum
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December 2006 Forbush decrease

R. Munini et al., ApJ 853 (2018) 1

e Uncommon event: solar minimum
e First measurement of a Forbush decrease with
Ce apparatus over a wide energy range
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Conclusions I

e PAMELA provided excellent data for solar
modulation studied: low geomagnetic cutoff, low
energy threshold

e Multiparticle studies, charge sign dependence
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Conclusions I

PAMELA provided excellent data for solar
modulation studied: low geomagnetic cutoff, low
energy threshold

Multiparticle studies, charge sign dependence
Improve the understanding of propagation inside
heliosphere (and galaxy): decrease uncertainties
at low energies, indirect search of dark matter.
Solar modulation, forbush decrease, cyclic
variation (400-27 days)
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