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Transition Radiation Detector (TRD)
identify e+, e-

Silicon Tracker
measure Z, P

Electromagnetic Calorimeter (ECAL) 
measure E of e+, e-

Upper TOF  measure Z, E

Magnet identify ±Z, P

Ring Imaging Cerenkov (RICH)
measure Z, E

Lower TOF  measure Z, E

Anticoincidence Counters (ACC)
reject particles from the side

AMS is a space version of a precision detector used in accelerators
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New 4+4m2 Silicon Tracker Planes

Existing Tracker L1

AMS 2011-2026 AMS 2026-2030

Acceptance increased to 300%Continuous data-taking

AMS on ISS

and Projections to 2030+ 3

AMS 2011-2027 AMS 2027-2030+



Positrons
from Collisions

Interstellar 
Medium

Electrons,
Protons, Helium, …

The origins of cosmic positrons, electrons

New Astrophysical Sources
(Pulsars, …)

Dark Matter

Dark Matter

Positrons, Antiprotons, … 
from Dark Matter

Electrons, Protons, …

Supernovae

Positron from Pulsars
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Latest Physics Results from AMS

Preliminary data, refer to upcoming AMS publication
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AMS 
4.7 million positrons

AMS 
70 million electrons



Latest Physics Results from AMS: Positrons

Preliminary data, refer to upcoming AMS publication 6

𝑬𝑬𝟎𝟎 = 𝟐𝟐𝟐𝟐.𝟑𝟑−𝟏𝟏.𝟕𝟕
+𝟐𝟐.𝟏𝟏

𝑬𝑬𝟎𝟎 = 𝟐𝟐𝟐𝟐𝟐𝟐−𝟐𝟐𝟐𝟐+𝟑𝟑𝟑𝟑



• AMS positrons
4.7 million events

Cosmic Ray 
Collisions

?

Low-energy positrons come from cosmic ray collisions
High-energy positrons must come from a new source

Latest Physics Results from AMS: Positrons
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Cosmic Ray 
Collisions

Dark 
Matter

Dark Matter
e+

e+

Pulsars

• AMS positrons
4.7 million events

Solar

The positron flux is the sum of low-energy part from cosmic ray collisions 
plus a high-energy part from pulsars or dark matter with a cutoff energy

Collisions Pulsars or Dark Matter

Empirical model:
𝜒𝜒2/dof = 36/66 8

Existence of 
Cutoff

2026: 5-𝜎𝜎

2030: >6-𝜎𝜎
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Positrons from
Dark Matter

Positrons from
Cosmic Ray Collisions

Astrophysical Journal 729, 106 (2011)

AMS Positron Spectrum and Dark Matter

Positrons from
Cosmic Ray Collisions
Astrophysical Journal 729, 106 (2011)
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AMS Current Data

Dark Matter (Mass=1.5 TeV)

AMS 2030 Projection

Dark Matter

Positrons from
Dark Matter
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By 2030, AMS will ensure that the high energy positron spectrum drops off quickly in the 0.2-2TeV region and the 
highest energy positrons only come from cosmic ray collisions as predicted for dark matter model.

Positrons from 
Cosmic Ray Collisions

AMS Current Data

Dark Matter (Mass=1.5 TeV)

Positrons from
Dark Matter

Positrons from 
Cosmic Ray Collisions

Dark Matter

AMS 2030

Positrons from
Dark Matter
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Unique Observation from AMS:
Positron and Antiproton have identical energy dependence above 60 GeV.
The positron-to-antiproton flux ratio is independent of energy.

Antiprotons cannot come from pulsars.
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AMS positron-to-antiproton flux ratio
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• AMS-02 Projection Antiprotons 
• AMS-02 Projection Positrons

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

AMS Projection AMS Projection

Fit with a constant: 2.00±0.02(stat.)±0.04(syst.)  

Energy [GeV] Energy [GeV]
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AMS is providing cosmic ray information with ~1% accuracy with energies up to multi-TeV. The 
accuracy and characteristics of the data require the development of a new comprehensive models. 

AMS will continue to collect data to 2030 with the upgraded detector.
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