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Temporal Structures in Electron Spectra and Charge Sign Effects
in Galactic Cosmic Rays
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PHYSICAL REVIEW LETTERS 121, 051102 (2018)

Editors' Suggestion

Observation of Complex Time Structures in the Cosmic-Ray Electron and Positron Fluxes
with the Alpha Magnetic Spectrometer on the International Space Station
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Cosmic Ray Periodicities and the Rotation of the Sun

Coronal Holes are sources of high speed solar wind affecting Earth. The rotation of the Sun causes multiple
periods in the flux:

0 coronal hole: —>  No apparent periods

1 coronal hole i period (a Bartels rotation)
2 coronal holes separated by 180° — period

3 coronal holes separated by 120° — period

o)
)
2
©
o
=
=
—
S
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120 180
Longitude [deg]

(May 10, 2016-Jun 06, 2016) Image taken by Solar Dynamics Observatory (SDO), NASA
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Recurrent Proton Flux Variation in 2016

Double-peak and triple-peak structures are visible in different Bartels rotations
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Wavelet Analysis of Proton Fluxes in 2016

First half of 2016 Second half of 2016
[1.00-1.16] GV

Mar 13 May 15 Jul 17 Sep 18 Nov 20 Jan 22

1 10
Normalized Power

To study the recurrent time variations
in the daily proton fluxes, a wavelet
time-frequency technique was used.

To show the strength of the periodicity,
the normalized power is defined by the
power divided by the variance of the
time series.

Periods of 9, 13.5, and 27 days are
observed in 2016.

The strength of all three periodicities
changes with time and rigidity.

In particular, shorter periods of 9
and 13.5 days, when present, are
more visible at 6 GV and 20 GV
compared to 1 GV.
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Periodicities of Daily Proton Fluxes in 2016

------- -, First half (Jan 10-Jul 16) T

Unexpectedly, the strength of 9-
day and 13.5-day periodicities
increases with increasing rigidity
up to ~10 GV and ~20 GV,
respectively. Then the strength
decreases with increasing rigidity
up to 100 GV.

‘Normalized Power

o T e e D T Thus, the AMS results do not
; e """"‘;:::::-::---....fﬁ::fﬁjjj:j; support the general conclusion
-7 that the strength of the
e periodicities always decreases
........... _ gy with increasing rigidity
102

Phys. Rev. Lett. 127, 271102 (2021)
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Rigidity Dependence of

Normalized Power Normalized Power
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