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AMS is a space version of a precision magnetic spectrometer
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Latest Phy5|cs Results from AMS Study of P05|tr0ns & EIectrons
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Measurements before AMS

Study of Positrons & Electrons
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Fits of the data to
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The positron flux is the sum of low-energy part from cosmic ray collisions plus
a high-energy part from pulsars or dark matter both with a cutoff energy E..
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Determination of the cutoff energy E;
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Determination of the Origin of Cosmic Positrons by 2030

AMS will ensure that the measured high energy positron spectrum indeed drops off quickly
and, at the highest energies, the positrons only come from cosmic ray collisions
25 as predicted by dark matter models

e Current AMS data
e Projection to 2030
Dark Matter Model (Mass = 1.5 TeV)

including positrons from cosmic ray collisions
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Unique Observation from AMS:
Positron and Antiproton have nearly identical energy dependence

The positron-to-antiproton flux ratio is independent of energy.

Presented by C. Zhang
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By 2030, AMS will greatly improve the accuracy of the antiproton spectra

The identical behaviour of positrons and antiprotons

excludes the pulsar origin of positrons
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Origins of Cosmic Electrons

The contribution from cosmic ray collisions is negligible

. ~ AMS 62 million electrons
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AMS Result on the electron spectrum

The spectrum fits well with two power laws (a, b) and_
y)
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By 2030, the charge-symmetric nature of the high energy source

250

mdh N

1 (-

(=) (=)
IIIIIIIIIIIIIIIIIIIIIIII

Ea(I)e_ [GeV? m2 sr!s]
=
o

Q1
=)

will be established at the 40 level

New sources, like Dark Matter or Pulsars,
produce equal amounts of e+ and e-

 AMS electrons
projection to 2030

100

Energy [GeV] |,



Positron Anisotropy and Dark Matter

North-South

et West diret::tion . . Astrophys:ical poir.lt sources will
direction direction imprint a higher anisotropy on the
N IURPPTIL arrival directions of energetic
positrons than a smooth dark matter
halo.
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Conclusions

1. Positron spectrum requires an additional source of high energy positrons
(e.g. DM models):

— can’t be explained by the ordinary CR collisions
— has an exponential cutoff with E.=778 GeV;

— measurement to 2030 will enable us to determine the origin of the
behavior of positrons at high energies
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Conclusions

2. Comparison of the antiproton and positron spectra shows strikingly
similar behavior of the two spectra above 60 GeV. This points to the
common source of high energy antiprotons and positrons and
disfavors pulsars as the origin of high energy positrons.

AMS projections to 2030
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Conclusions

4. Electron spectrum shows complex behavior that can be best described by the sum
of two power law functions and the contribution of the positron-like source term.

5. Significance of this observation is 2.50 at present. With More data is needed to
establish the existence of charge-symmetric positron-like source term at highest
electron energies. 250
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