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Obijectives

e Fundamental physics and antimatter:
* Primordial Antimatter search with sensitivity of 10~
(signal: anti-nuclei)
* Dark Matter search (signal: positrons, anti-p, anti-D)

e CRs composition and energy spectrum
* sources and acceleration: p, He, C, O

* propagation in the ISM: relative abundances of nuclei
and isotopes
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Alpha Magnetic Spectrometer — AMS-02

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

Full coverage of anti-matter and CR physics
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Single particle identification
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Redundancy and complementarity

ECAL classifier

ISS Data: 73-140 GeV
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Latest results on the positron and electron fluxes
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Latest results on the positron and electron fluxes
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Latest results on the positron and electron fluxes
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Latest results on the positron and electron fluxes
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Latest results on the positron and electron fluxes
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Latest results on the positron flux

ark Matter model is based on J. Kopp, Phys. Rev. D 88, 076013 (2013)
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Latest results on the positron fraction

T" Dark Matter model is based on J. Kopp, Phys. Rev. D 88, 076013 (2013)
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Latest results on the “all electron’ flux

& 250~ a u
> = #ﬁiﬂﬁ
8 B o §{.*§§
- '_ : "y
;fl) 200 ! : é%ig
& - S,
IE 150 B %};{,“”“
m'—' - LRI ;
LU B ¢ }
e 100
e f |
90~ 30 million
- - electrons+positrons
0'-. ol Ll Ll SRR
1 10 100 1000
Energy [GeV]
06/09/18 M. Duranti - RICAPI8 17



Latest results on the “all electron’ flux

Preh'minary data
Please refer to

the forthcoming

‘\; 250 B ! ATIC (I2;)cl)z|3) AMSipUblicaﬁon
Q . n PRL
0] - Fermi-LAT (2017)
‘Th 200 __ v HESS (ICRC2017)
1_(0 B CALET (2017)
c\;m = DAMPE (2017)
'E 150 __ e AMS-02 (2018)
o -
L n
100
) -
S r
50 :_ vH:J
- Energy [GeV] % iy { T
0 9 II [ [ IIIII [ [ IIIIIII 1 1 IIIIIII [ L IIIIIII
1 10 10° 10° 10°*

06/09/18 M. Duranti - RICAPI18 18



Latest results on the “all electron’ flux

Preh'minary data

Please refer to
the forthcoming
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Precision measurement of all the nuclear species
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* more details were given in the V. Formato talk
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Primary fluxes (PRL 119,251101 = 2017)
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Primary fluxes (PRL 119,251101 = 2017)
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Primary fluxes (PRL 119,251101 = 2017)
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Primary fluxes (PRL 119,251101 = 2017)
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Primary fluxes (PRL 119,251101 = 2017)
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Secondary fluxes (PRL 120,021101 - 2018)
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Secondary fluxes (PRL 120,021101 - 2018)
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Secondary fluxes (PRL 120,021101 - 2018)
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Secondary fluxes (PRL 120,021101 -2018)
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Primary and secondary fluxes (PRL 120,021101 - 2018)
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Primary and secondary fluxes (PRL 120,021101 - 2018)

3

4 'i<10' L | b . v L |
— [ 2 Helium L i
5 3 |- ° Oxygenx28 {; H ]
T N _ ]'] 4{] ¥ i
7 4 -
ICD = -
e 2[ ~
I\I_I B Ah i
o B A -
w r - m“*u* LA -
x 1 2 Lithiumx200 K3 )\ i + -
X [ £ A -
™ - E | A -

0 ||- sl 1 1 a3 a1 1 -

30 102  2x10? 10° 2x10°

Rigidity R [GV]

06/09/18 M. Duranti - RICAPI8



Light nuclei fluxes (PRL 121,051103 - 2018)
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Nitrogen flux (PRL 121,051103 - 2018)
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Nitrogen flux (PRL 121,051103 - 2018)
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The quest for antimatter...

Dirac’s Nobel speech

“We must regard it rather as an accident that the Earth [...] con-
tains a preponderance of negative electrons and positive protons. It
18 quite possible that for some stars it is the other way about.”
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The quest for antimatter...

Momentum = 32.6%2.5 GeV/c
Charge = -2.05 £ 0.05

Mass = 3.81%0.29 GeV/c?
Mass (‘He) = 3.73 GeVIc?

Cherenkov cone in
RICH (X-Y plane)

X Date: June 22, 2017 06:11:40
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p and He meonthly fluxes (PRL 121,051101 —2018)
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* more details were given in M. Graziani talk
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e*/e” monthly fluxes and charge sign effects (PRL 121,051102 - 2018)
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* more details were given in M. Graziani talk
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Conclusions

* The collaboration is providing
the measurement of the fluxes
of the various species (up to
Iron and above) up to the TeV
region

* The accuracy of the
experimental measurements is
currently better than the
uncertainty in the
phenomenological models

* AMS is the Cosmic Rays
observatory of the next
decade
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