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AMS is a space version of a precision detector used in accelerators

Transition Radiation Detector (TRD) Upper TOF measure Z, E
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Ring Iméging Cerenkov (RICH)
measure Z, E

Electromagnetic Calorimeter (ECAL)
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Energy and momentum measurements

» Nine layers in AMS tracker forms 3 m lever arm
» For particle with Z=1:

* Single point resolution is 10 um
* The maximum detectable rigidity is 2 TV
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Independent momentum(by tracker) and energy(by calorimeter)
measurements allows to distinguish * from protons



Proton rejection

» TRD and ECAL provides independent proton rejection
» Combined proton rejection power at 90% signal efficiency is ~1 in 106

e 90% ECAL efficiency
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New 8m2 Silicon Tracker Layer
Acceptance increased to 300%

Continuous data-taking
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Latest Results: 2011-2022 and Projections to 2030
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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..
E? _ _ s -
¢e+ (E) — ﬁ [Cd(E/El)Yd + Cs (E/Ez)y exp(— E/Es)]

solar Collisions Pulsars or Dark Matter
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The existence of the finite cutoff energy (4.7¢ ) is a new and unexpected observation ,
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Origins of Cosmic Electrons

The contribution from cosmic ray collisions is negligible
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The electron flux description by two power law functions is disfavored:

@~ (E) = S(B)[Ca(B/Ea)" + C(E/E,)"

E°D, [GeVZm?2sr's]
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AMS Result on the electron spectrum

The spectrum fits well with two power laws (a, b) and_

_ — N N
250- Solar Powerlawa Power law b

;T; E AMS: 57 million e-
@ 200F
& [
£ 150
:
G 100
" [
T 90
0 _

1 10 100 1000 Energy [GeV] _



By 2030, AMS will extend the energy range of the electron flux

measurement from 2 to 3 TeV

and reduce the error by a factor of two compared to current data

— 200

| L L
- AMS Current Data
= AMS 2030

Energy [GeV]

3000 2000 3000

13



By 2030, the charge-symmetric nature of the high energy source
will be established at the 40 level

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

- AMS e~ by 2030

i 100 1000 Energy [GeV]
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Conclusions

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.

Significance of this observation is 2.60 at present. With More data is needed to
establish the existence of charge-symmetric positron-like source term at highest

electron energies.
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1 10 100 1000 Energy [GeV]

15



