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AMS-02 is a large acceptance particle detector operating aboard the ISS since 201 I.

Scientific goals:

» Precise measurements of cosmic rays in the GeV to TeV region
'» Study cosmic ray sources and propagation

| Search for primordial antimatter

Indirect search for dark matter

Study the effect of solar modulation in low energy region
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Overview

AMS-02

[
o
&~

(-]
o
w

H- O HOH O O HOH

Proton - PRL 114 (2015) |

Helium - PRL 115 (2015)
e"+e  -PRL113 (2014)

Electron - PRL 113 (2014)
Positron - PRL 113 (2014)

AntiProton - PRL 117 (2016) ||

Power law fluxes:
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Cosmic rays in the GeV to TeV
range are mainly composed of
protons (~90%)

e+ and e constitute a subdominant

component of cosmic radiation:
e 102 more protons than e
e 104more protons than e+

Due to their low mass, e+ and e- loose
energy while propagating in the ISM.
Their the detection horizon
(in GeV-TeV range)

s limited to few kpc.

..a window to the nearby univerge !



Precise measurement of the combined e
+and e- flux will improve our
understanding of the CR sources
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®  AMS-02 predictions for 2024
- DM model
- Pulsar model
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Keys of success :
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* redundancy of sub-detectors \§ 3 1 S [ TR
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- Magnet:
. measure
“ momentum

* Large data sample

SIS TSI SSS,

Main sources of background :

* Lepton/hadron mis-identification ]/ | J‘i |
T T I‘[l 11T
(p identified as e+) '

Charge confusion-

RICH charge of
electron

| } ECAL: identifies electron
———— and measures its energy

AMS data on ISS: 424 GeV positron

indepen‘dent on te charge sign
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ISS Data: 73-140 GeV, Z=1
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The AMS-02 electromagnetic calorimeter:

a 3-D sampling calorimeter made out of lead and scintillating
fibers

High granularity: ~ 0.9 x 0.9 cm?
18 Longitudinal samplings

72 Lateral samplings
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-|— -
How do we measure thee + e flux ?

"Ny (E,E+AE)
) AE ATyexp Aeff Ctrig

d(E,E + AE)

® = Absolute differential flux (m2sr -1 GeV-1)
No.s = Number of observed events

ATy, = EXposure time (s)
A,z = Effective acceptance (m2sr)
Eyig = Trigger efficiency
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Reference spectra for the signal and the background are fitted to data
using the shape of the TRD classitier
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i electrons + positrons AC - 149-170 GeV
:“7" 0.8 _ O ..E. 220 —— Proton background
g 0.6 g (11} 200 + — Fit to data
6 0.4 g 128 x%/ndf: 1.00
= 0.2 _l
< O 2 140
O o0 O 120
0.2 > 100
Z -4
"'0.4 7/ 10 28
-0.6¢ 40
-0.8 20
W |2 7.Va47.04 774 Vi A,'. ',7;4,414,44 A XN XA XN/ A X/ '5
0 02040608 1 12141618 2 10 2040608 1 12141618 2
TRD Classifier TRD classifier

Measurement is performed for the cut on the ECAL classifier that
minimizes the overall statistical + systematic uncertainty
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:  Event selection
SYStemath effeCtS ° Accep’[ance

e Bin-to-bin migration

To assess the systematic error from the event selection: analysis repeated 2000 times in
each energy bin varying the ECAL classifier cut and different values of selection cuts

Nsignal COrrected by the cut efficiency for 2000 trials

. 320 N =00 - 7001 GaV 20 The RMS of the Ne*+e" has been used as
RMS = 4% b) [ a) [500 - 700] Ge 18 systematics uncertainty.

30C 16The result is stable over a wide range of cuts
on the ECAL classifier.
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The detector acceptance has been obtained using a dedicated MC simulation

Example : TRD acceptance + quality cut
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Results: the combined e + e flux
PRL 113, 221102 (2014)
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The (et+e-) flux can be described by a single power-law above 30 GeV
No ewdence of flne structures
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Fit to a single power law above 30 GeV yelds:
y=-3.170 + 0.008 (stat + syst.) + 0.008 (energy scale)
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*The combined e™+e" flux has been measured up to | TeV based on 10.6
million events detected during the first 30 months of operation of the
AMS-02 aboard the ISS.

*The flux is smooth and (above 30 GeV) it can be described by a single
power law.

* The data show very interesting features and will surely allow very deep
phenomenological and theoretical studies.

* Next step is to extend the energy range and further reduce the
systematics.
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