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positron identification with the AMS-02 TRD

Identification of positrons by 
additional  transition radiation 
photons (Lorentz factor dependent)

Use of several statistical methods:
 - use of mean 
   probabilities to identify a 
   particle
 - count hits with 
   energy above threshold
 - separate 
   with the help of an estimated 
   correlation matrix of the hits
 - use energy 
   depostion in each layer as input

Likelihood: 

Cluster Counting: 

Fisher’s discriminant: 

Neural net: 

 - development of final TRD  code
 - simulation of cosmic rays with 
   dark matter candidates and their 
   propagation
 - full detector simulation and 
   reconstruction
 - AMS-02 data analysis

Goals:Goals:

simulated positron in AMS-02 detector

Measurements of the dark matter density
parameter yield a large value of 22 %.
So far: no experimental evidence for a 
candidate.

Supersymmetric DM candidates might increase
the anti-particle fluxes significantly by 
annihilations.
No high energetic sources of positrons: 
good channel for indirect detection!

Proton flux exceeds positron one by a factor
4 of about 10 . A single detector cannot deliver 

the rejection needed. AMS-02 TRD is designed
2 3 to reach a rejection of 10 -10  up to 300 GeV.

AMS-01 on board the Space ShuttleAMS-01 on board the Space Shuttle

AMS-01 flight on board the Discovery in 
July 1998 for 10 days at an altitude of 390 km.

at high energies:
You can only identify positrons by  
converted bremsstrahlung photons.

reconstructed invariant
mass at bremsstrahlung 
vertex

Cut example:

measured  in galactic cosmic rayspositron fraction

Extensive calculations of the 
electron propagation in the 
geomagnetic field necessary 
for determination of

.
 absolute 

electron flux
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measured rejections fulfill requirements!
but additional rejection of tracker and Ecal needed!

Neural net combines 4 different, 
not completely correlated
discrimination methods to gain
rejection power.

Simulation of gasgain 
variation emphasises 
the need of a good 
temperature stability!

Data/MC discrepancy because of test beam contamination

Spectrum of 20 layers to increase 
to the formation probability

Tube energy [keV]
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