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Objectives

e Fundamental physics and antimatter:
* primordial origin (signal: anti-nuclei)

* “exotic” sources (signal: positrons, anti-p, anti-D, y)

e Origin and composition of CRs
* sources and acceleration: primaries (p, He, C, ...)
* propagation in the ISM: secondaries (B/C, ...)
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Positrons: x + x —e* + ...
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My =400 GeV

Collisions of Cosmic Rays

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

I
o
™~
X
2
©
o
c
2
¥ O
[~
o
S~
c
2
o
=
-
—
| =
<

—

Antiprotons: y + x —=p + ...

Colfje;
SlonS Of Co\;l;;;\\\t S
IcR 3
Vs

Donato et al., PRL 102, 071301 (2009)
400 500
Kinetic Energy (GeV)

e

e
s .
3
8., ®
L .
»
» .o
. .
N2 PR e
g ) - : .6
.
» ; L
-y
a CA.
o
.



PAMELA (2014)
TRACER (2006)
CREAM-I (2004)
ATIC-02 (2003)

AMS-01 (1998)

Buckley et al. (1991)
CRN-Spacelab2 (1985)
Webber et al. (1981)
HEAQ3-C2 (1980)
Simon et al. (1974-1976)
Dwyer & Meyer (1973-1975)
Orth et al. (1972)

Boroh-to-Carbon Ratio

10°

o ) e oA SRR R Cx 1000000,
L o TN o N 2 E %0

Y Y S Y S - 11

! °

( : = Ox10™ Oagy, o
o \ 2 i 8 °°°° . —-:
' N o) Nex 107 3
. ' ~ . : 0%'000 __{
“ —10 9
‘ e é." 10712 Mg x 10 _
: g T, =
— Six 107~ -
e <
o 4 -14 4
' 3 Sx10 Nio _:[
—§ —16 J‘
2 Arx 10 1
5 L ] S . 18 o o 7
= Cax10 Tung o -
i * 2 .°°°°o o'\o _7‘
N ; > Fex 102 Omeg,  ®w ]
A _S (¥ .°°o,, ° ]

PRI, - i R O sy 4 R s a

S R I A b S AR ‘ e : By : ; e AMS o HEAO-3

R SR S 5, s S : i ey Tl SS o CRN

3} R SRR i : R, ¢ - o CAPRICE * CREAM
R s NSRRI TATETS oy o4 A L LS i ® JACEE ¢ TRACER

senEm I, Ny - SRR N : 3o - Lot T A ° HESS

al

I Y Y Y Y Y

(

Nl o®%, R R O LRSS RIS R e 2 e : . 100 100. 103 104 105 106
v, SR as e A R AR - B s . A (AR Kinetic energy per particle (nucleus) [GeV]

™ : . ' > A" ' 3 " - ST - r -



Magneti
gnetic
Pole* ..




Z, P are measured independently by
Tracker, RICH, TOF and ECAL
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Single particle identification

Bending
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Single particle identification

Full coverage of anti-matter and CR physics

Bending |= ; D e/p separation
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Redundancy and complementarity

ISS Data: 73-140 GeV
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AMS launch and data taking start
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The collected statistics

Today AMS collected ~ 82 billion of events

Collected events

60 months of data taking

Reconstructed events [
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The collected statistics

Today AMS collected ~ 82 billion of events

821 Collected events
1 Reconstructed events [

36 e*/(e*+e’), e* <500 GeV, e <700 GeV, e*+e- <1 TeV,
p* <l.8 TeV,He <3TV
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Positrons: x + x —e* + ...
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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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* more details were given in H.Gast talk
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Positron and electron fluxes
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Positron and electron fluxes (PRL 113, 121102 - 2014)
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“All electrons” (electron+positron) flux

Independent measure of the total e*+e- without identification of the charge sign.
Less systematic uncertainties, higher energy reach, directly comparable with
purely calorimetric measurements.
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“All electrons” flux (PRL 113,221102-2014)

Independent measure of the total e*+e- without identification of the charge sign.
Less systematic uncertainties, higher energy reach, directly comparable with
purely calorimetric measurements.
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The (e*+e") flux can be described by a single power-law, starting from ~30 GeV,
andup to 1 TeV.

No evidence of fine structures +more details were given in H.Gast talk
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Antiproton /Proton Ratio x 10
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Co/ S !
/ISIOf)S of Cos' :
Ic Ra
ys

Donato et al., PRL 102, 071301 (2009)

400 500
Kinetic Energy (GeV)

e B



Anti-proton/proton ratio (submitted to PRL)
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Boroh-to-Carbon Ratio
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Proton and Helium fluxes (PRL 114,171103 & 115,211101 - 2015)

Both proton and helium fluxes show an hardening

H flux measurement: He flux measurement:
300 million events 50 million events
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* more details were given in M.Heil talk
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Proton and Helium fluxes (PRL 114,171103 & 115,211101 -2015)

parameters: this well describe the experimental data:
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Light nuclei (current status)
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Fluxes as function of time, e*/e-
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Fluxes as function of time, e*/e-

E=4.12-4.54 (GeV)
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Fluxes as function of time, charge sign effects
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Conclusions

e AMS is the Cosmic Rays
observatory of the next
decade

* The collaboration is providing
the absolute and relative
abundances of the various
species

* The accuracy of the
experimental measurements is
currently better than the
uncertainty in the
phenomenological models and
is allowing very detailed
studies
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