Precision measurement of daily electron and
positron fluxes by AMS

W. Xu / SDU, SDIAT
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The propagation of cosmic rays in the heliosphere depends on
their mass and charge.

Cosmic rays (high'energy)

Solar system

Heli

rays (low energy)

Electrons are the most abundunt negative cosmic rays,
positrons are the lightest positive cosmic rays.
They provide uniqe information of the heliosphere.
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AMS Results on the monthly electron and positron fluxes
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Measuring electrons and positrons in AMS

Tracker

Traditional ECAL based analysis:

e I|dentification electron and positron
with ECAL, tracker (and TRD)

v High positron sample purity

v' Good for positron measurement

PRL 121, 051102 (2018)

Tracker

New TRD based analysis:

 TRD and tracker provides electron
identification

v’ Large acceptance

v' Good for low energy electron
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Improvement in electron acceptance using TRD

New TRD analysis
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AMS Daily Electrons Fluxes

2017

Preliminary data, refer to
upcoming AMS publication
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First continous measeurement of electron fluxes on daily basis



Detailed Daily Electron Flux

Preliminary data, refer to upcoming AMS publication
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* Precision daily measurements reveal fine time structures which were not
observed in monthly data (i.e. per Bartels Rotation).

e The variation in individual Bartels Rotation is different. 7



Electron Flux [m?s'sr'GeV]

Daily Electron Flux in 2016

Preliminary data, refer to upcoming AMS publication
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Periodicities of Electron Flux in 2016

Preliminary data, refer to upcoming AMS publication
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Normalized Power

Rigidity Dependence of Electron Periodicity

Preliminary data, refer to
upcoming AMS publication
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Physics analysis - Daily Positrons

Preliminary data, refer to
upcoming AMS publication
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AMS provide first measurement of positron flux in 3-day granurity i



Comparison between Electrons, Positrons and Protons

Preliminary data, refer to

Solar polarity A <0 upcoming AMS publication
800 [— | | | | | | | | | | | |
Loy |11 | | Elegtron{45 |  [L00-297]GV |
o o | o e Y S | | | | |
C b, L) NN PNodasth 2 M s | e |
1 ¢ ¥ d ¢ 0 SLT e * . S,
R S e L OO T (et | R I IR g b sl |
R A P
L o Y I I A I I 0 L N
R L O e e e e N
400:— : qulatlvel Varabon #lectrpns >: : : : : : : :
[ ] | I | I | |
Jun-11 Aug-4 Sep-27 Nov-20 Jan-13 Mar-7 Apr-30 Jun-23
2011 2012
800 | | | | | | | fon | | ! ! !
| | | | | Positron k 580 | [1.00-2.97] GV
£ | | | | | | | | | | |
5 MI " T
[ | | L TR R P | | | |
B 60 l 11] i ” | I T'”I H “ ' ' i |” ’ Hm* , f! | Hi H !| . !HI ”i %! ll | ||
‘o | |*i |H ’ (AU I Hli *il .-h'H r” i
E | t} | I R B | f! bl
3 | | | T N i R A
400 | . |, | | | | N | | |
| Relative varation: Positrons = ; | | | | | |
| | | N | . I LI | |

Refer to YilJia’s talk (July14, #749) for AMS daily proton fluxes 2



electron/proton

positron/proton

Comparison between Electrons, Positrons and Protons

2012, Solar polarity A< 0

Preliminary data, refer to
upcoming AMS publication
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Comparison between Electrons, Positrons and Protons

Preliminary data, refer to

Solar polarity A > 0 upcoming AMS publication
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Preliminary data, refer to
upcoming AMS publication

Comparison between Electrons, Positrons and Protons
2016, Solar polarity A>0
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Next solar polarity reversal
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Summary
The precision measurements by AMS of daily electron fluxes and
positron fluxes from May 2011 to October 2019 are presented.
The fluxes exhibit both long-term and short-term variations.
e 27-days periodicity 1s observed in electron.

The data from AMS allows the comparison of the different behavoir
between electrons, positrons and protons.

* Electrons and protons show different time variation
* Positron and protons show similar time variation

AMS will continue to collect data during the lifetime of the Space
Station and provide unique opportunity to study the next solar
polarity reversal.
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