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History of AMS

The Alpha Magnetic Spectrometer
(AMS-02) is a state-of-the-art
cosmic-ray detector designed to
operate as an external module on
the International Space Station
(ISS). Do e
Installed on the ISS in May of %5 AN pmmr—
2011, its main objective is the Sy anl

search for antimatter and dark
matter.

AMS has collected more than :
135,000,000,000 events up to this™ -'7/
day, at a rate of about 45 million¥
events per day.

It will continue in space for the
duration of ISS’ lifetime.



AMS: A detector in space
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Primary & Secondary CR
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Low Energy Physics

CR transport equation
 Parker’s equation
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* Solar wind & heliospheric magnetic field
* Numerical & Stochastic resolution of the equation
1D, 2D, Stochastic, Force-Field, ... .
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Low Energy Physics

Positron-electron ratio

Physics channels on o
* Time-resolved CR fluxes ol 101-1226ev . .
* Daily (solar events) 015 |
 Bartel (solar rotation) 010
* Yearly (solar activity cycle, solar
magnetic reversal)
* Flux ratios (p/He, e*/e, 3He/*He,...)
* Long-term observations
e Neutron monitors
« Satellites (Voyager, Parker probes, «
balloon, ...) 005
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Low Energy Physics

p/He ratio

Cosmic rays as probes
* Propagation models
« Diffusion (velocity effects)
* Charge sign effects
« Parametrizations & correlation with
solar observables
* Forbush decrease & solar events
* Decoupling solar effects from CR flux

Proton-helium ratio
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Parametrization of
diffusion parameter
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|sotopic separation

Cosmic rays as probes

 Light stable isotopes (D, 2H, 3He, ..

* CR propagation information

» Light radioactive isotopes (1°Be, ..

» Secondary/Primary ratios

e Solar modulation physics
* Velocity effect on diffusion
« Drift velocities
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ISOtOplC Separathn Mass resolution
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|sotopic separation

Geomagnetic Cutoff

25

Innovative methods
* Geomagnetic Cutoff Estimator 20 b
« Using earth’s magnetic field 0
* Building  pdf’s from slices of rigidity -2

Latitude (rad)
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* Machine learning algorithms e
« BDT, MLP, ... 0TS G0 0 o0 se 100 150
» C(Classifier distribution as template ponetiudered
* C(Classification techniques
* Selection of physical variables
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Conclusions

e Cosmic-ray physics is multidisciplinary...
e Particle Physics
e Detector physics
* (Cosmic-ray transport
* Plasma physics, Diffusion, ...
* Computational physics
* Advanced Statistics
e Data analysis
* Machine learning

* There is more to be done in...
* Detector studies (RICH, Tracker, ECAL, ...)
* Observation of solar events on daily flux
* Selection of higher charge events
* Machine learning classifiers
* Geomagnetic field as a velocity selector
* Velocity resolution model



Our doors are always open...

Questions?

Fernando Barao
barao@lip.pt

Miguel Orcinha
migorc@lip.pt

LISBOA




Weighted Counts

[
<
=)

[y
[—]
0

.
<

[y
<

=)

10

B:0.71-0.74

= JJJ‘.‘LH‘ ISS Data =
- r|I ILLLL — Fit -
i L |
> D stat : 0.4% E
j * tie syst : 3.5% _;
= i f T E
0.5 1 1.5 2 2.5 3 3.5 4 4.5l

Reconstructed Mass [GeV/cz]




