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Positrons: x + x —e* + ...

my=800 GeV -

my=400 GeV

Collisions of Cosmic Rays

. Cholis et al., JCAP 0912 (2009) 007




Positron fraction (PRL 110,141102-2013 & 113,121101 -2014)

v No evidence of structures
v' Steady increase up to ~ 275 GeV
v Well described by a power law + cut-off term, common for e*/e-
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Electron+positron flux

Outline of the talk:

The denominator of the positron fraction, can be used to
evaluate the absolute electron and positron fluxes.
No Rigidity sign selection -> lower systematics on

acceptance.
okey detectors in electrons Directly comparable with calorimetric only measurements.
and positrons —~ 400¢
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Z, P are measured independently by
the Tracker, RICH, TOF and ECAL
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Key requirements

In the e*, e measurement, the key requirements of the detector/
experiment are:
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Key requirements

In the e*, e measurement, the key requirements of the detector/
experiment are:

 rejection of the large background (mainly protons, p/e ~ 102):
e/p separation;
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Key requirements

In the e*, e measurement, the key requirements of the detector/
experiment are:

 rejection of the large background (mainly protons, p/e ~ 102):
e/p separation;

« energy resolution and control of the energy scale;

« precise knowledge of the detector acceptance
and efficiencies;
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Key requirements

In the e*, e measurement, the key requirements of the detector/
experiment are:

 rejection of the large background (mainly protons, p/e ~ 102):
e/p separation;

« energy resolution and control of the energy scale;

« precise knowledge of the detector acceptance
and efficiencies;

> Redundancy and Complementarity!
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e/p separation: TRD

20 layers of TRD ISS Data: 73-140 GeV
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TRD classifier

Thanks to the different energy deposits of light and heavy
particles, the TRD is capable to achieve an e/p separation
up to 104
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Exploring the shower topological differences between
hadronic and electromagnetic particles, is possible to obtain
an e/p separation up to 10°

EO' e 17 X, 3D-imaging ECAL  ISS Data: 73-140 GeV
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ECAL classifier
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e/p separation: Tracker/ECAL

Comparing the Energy measurement by the ECAL to the Rigidity one by the
Tracker is possible to discriminate electromagnetic and hadronic particles.
Given the natural abundances of p*, p, e and e*, even a selection only based on
the sign of the Rigidity is possible to obtain quite pure sample of p* and e-
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e/p separation: redundancy and complementarity!

ISS Data: 73-140 GeV
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Energy measurement

6
o : \1(70E-4) ", (1.4)% At high energies (>100 GeV), the
z T} energy resolution is better than 2%.
% 4 This has been checked in a large Beam
S L Test campaign and is well predicted by
A the MC simulation
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Energy equalization

and calibration
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Energy absolute scale

- BT electrons/positrons
- ISS electrons
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Stability in time of the calibration
cross-checked, aposteriori

This is possible thanks to the AMS
redundancy and complementarity

The comparison of the ECAL
energy with independent
Tracker rigidity measurement
used to ensure the correction
absolute scale
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Data analysis
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Template fit to measure N, and N,

Data driven background subtraction

Reference spectra for the signal and the background are fitted to data as a
function of the TRD classifier for different cuts on the ECAL BDT estimator
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Measurement is performed for the cut on the ECAL classifier that
minimizes the overall statistical + systematic uncertainty
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The flux measurement

Novs(E,E + AE)
¢(E.E+ AE) = ’
( e ) AE ATeXp Aeff Ctrig
® = Absolute differential flux (m=?sr -1 GeV-1)
N = Number of observed events

obs
AT, = Exposure time (s)

A, = Effective acceptance (m?sr)

E.i,, = Trigger efficiency

If the control of N, (i.e. rejection of the background) is important for the flux
measurement, the control of the detector acceptance (geometrical one +
efficiencies), A 4€,,, is important at the same level
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Detector acceptance

The detector acceptance has been evaluated using a dedicated MC

Data driven correction Example : TRD acceptance + quality cut
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Results
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Electron+positron flux (PRL 113,221102 - 2014)

week ending

PRL 113, 221102 (2014) PHYSICAL REVIEW LETTERS 28 NOVEMBER 2014

Precision Measurement of the (e” + ¢~) Flux in Primary Cosmic Rays from 0.5 GeV to
1 TeV with the Alpha Magnetic Spectrometer on the International Space Station
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Electron+positron spectral features
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Updated (Nov. 2016) electron+positron flux

The analysis is being updated: more statistics and even lower
systematics.
We already collected ~ 75 months of data
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...next step

...study the ultra-TeV region and investigate the presence of the drop
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AMS capability in 2024
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Conclusions

- If nothmg hqppens to the statlorr AMS will
takeﬁa up to 2024 &

* Thanks to redundancy and . N il E
complementarity, AMS-02 is able to | '
measure the electron and positron
flux, keeping well under control the
systematics

* Since the publication (Dec. 2014),
the experiment more than doubled
the collected statistics: the work to
fully update the result is on-going

* The collected statistics up to the
conclusion of the mission (i.e. the
conclusion of the ISS), will allow to
better constrain the models
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