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& Low energies (E<30 GeV)
- Solar Modulation of Cosmic Rays (CR)

‘ Voyager: 1
B>0.3uG 5
3 s E E
S A 4
¥ © g
pa— m
S g
%) =
g T 3
(3]
&
v an an
\[%iager 2 1984 1989 1995 2000 2004 2009
« Large time scale effect (~11 years);
« Small time scale effects (~days);
« Depends on CR mass, charge and energy;
Pgar

Knowing the solar modulation of CR:

Galactic CR - correct undesrtanding of galactic CR

> Space weather Maura Graziani
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Why electrons and positrons?
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Electron and Positron fluxes in time

- . The short-term
E = 10.32-11.04 (GeV)

PRELIMINARY
DATA
A>0 Y At = 27 days
E = 1.01-1.22 (GeV) o e
i ...o°o°:‘.$..“¢ 20
f'mfﬂ:ﬂ | Both fluxes exhibit
] 10
...r...l...l--l-l--"'.'..' profound short - and
E = 2-2.31 (GeV) i ooty -
.".::- oo, ety P 0 long - term variations.
790258 299, f i
il L 5

. o oot 'i_'. ¢,¢..$.. 0.2 variations occur
. T e Sk
b gt et MO IR 0.15 simultaneously

E = 20.04-21.13 (GeV)

positron flux (m sr s GeV)”
electron flux (m? sr s GeV)™

in both fluxes with

0.03 approximately the same

e A g g } 0.02 relative amplitude.

Jan Jan  Jan NETy Jan Jan Jan Jan Jan Maura Graziani
2012 2013 2014 2015 2016 2017 2018 2019 2020 4/12




Charge sign-dependent effects

0.22
[1.46-1.72] GeV

0.2
0.18
0.16
0.14

0.12
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[1.46-1.72] GeV

0.18

0.16

0.14

0.12

Jan Jan Jan Jan Jan Jan Jan Jan Jan
2012 2013 2014 2015 2016 2017 2018 2019 2020

1
Jan Jan Jan Jan Jan
2012 2013 2014 2015 2016 2017 2018 2019 2020

[1]: analytical model by Gleeson & Axford 1968. Modulation potential ® from NM; e+/e- LIS from Bisschoff et al. Apj 2019
[2]: FF with charge sign dependent effect. e+ /e- LIS from Bisschoff et al. Apj 2019. Solar Parameters constrained with AMS-02 p and antip

[3]: Solar Prop based 2D model from Tomassetti PRD 2015. e+ /e- LIS from Bisschoff etal. Apj 2019. Solar Parameters constrained with p data
[4]: Semianalitical charge sign dependent 2D model from Kuhlen & Mertsh PRL 2019. Model constrained with AMS-02 data on e+ /e- between 2011 and 2017

At = 27 days

All four models fail to
reproduce the long term
dependence of AMS
positron ratio.

AMS-02 data provide
novel information on the
e* and e flux time
dependences.

Maura Graziani
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Daily Positron

Update...

0= days

At =1 days

2016

This will allow the
short-time scale
effects (~days)

[1.00-2.97]1 GV @_

[2.97-4.88] GV ®_ x 3

Maura Graziani

[7.09-11.0] GV @_ x 16
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Positrons Vs Electrons

Electron Flux (I)e_

20

-t
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- Same mass, opposite charge = studying of charge-sign dependent effects

- Hysteresis
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Positrons Vs Protons

Positron Flux ®_.
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—> Different mass, same charge = studying of mass dependent effects

- ~ linear relation

Proton Flux <I>p
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Maura Graziani
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Summary

electron v.s. proton

Different mass, opposite charge
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dataset to study

propagation in the
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cosmic ray with
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electron v.s. positron
Same mass, opposite charge
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positron v.s. proton
Different mass, same charge
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Summary Work on going

...and all the others charges Daily potmns

Already published...

p and He
M= 27 days

Daily electrons

[2.97 -4.07] GV
Sl et
1 P ©
. 3 % .- =3
Tt T D DO
7/ SRS

.+ [5.90<7.09]GV/
+ [8.48-11.0] GVi

2016

Observation of Fine Time Structures in the Cosmic Proton and Helium Fluxes
with the Alpha Magnetic Spectrometer on the International Space Station

002:%: B, C/‘j..ll, 0/2.87 [4.43 - 4.88] :5‘:;MWmmm;m"m,ﬂ. mml. it
PHYSICAL REVIEW LETTERS 121, 051102 (2018) e and et i3 Tt 0t Monthly
— o00sF- B C/4.09,0/4.08 [18 - 19.75] GV
At= 27 days osr A wmuwHuMWW!Mlmummmp T
Observation of Complex Time Structures in the Cosmic-Ray Electron and Positron Fluxes e gg‘?z 2:163 ;g‘?s 203'107 gg'.z,o

with the Alpha Magnetic Spectrometer on the International Space Station

p For more aetails see:

At= 1 days Talk by Johannes Marquardt, Jul 26, 4:15 PM, “Precision Measurement of

Periodicities in the Daily Proton Fluxes with the Alpha Magnetic Spectrometer”
Periodicities in the Daily Proton Fluxes from 2011 to 2019 Measured by the Alpha
Magnetic Spectrometer on the International Space Station from 1 to 100 GV Talk by Tong SU, Jul 26, 4:45 PM, “Precision measurement of daily electrons

fluxes by AMS”

Talk by Behrouz Khiali, Jul 28, 3:00 PM, “Precision Measurement of the

He Monthly Proton, Helium, Carbon, and Oxygen Fluxes in Cosmic Rays with the

At=1 days Alpha Magnetic Spectrometer on the International Space Station”
Properties of Daily Helium Fluxes

Maura Graziani
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