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Models are based on  
I. Cholis et al., arXiv:0810.5344 
J. Kopp, Phys. Rev. D 88, 076013 (2013) 
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consistent with a single  
power law above 45 GV 





Kinetic Energy (GeV/n)
1 10

2
10

3
10

B
or

on
-t

o-
C

ar
bo

n 
R

at
io

0.02

0.03

0.04

0.05

0.1

0.2

0.3

0.4

AMS-02
PAMELA (2014)
TRACER (2006)
CREAM-I (2004)
ATIC-02 (2003)
AMS-01 (1998)
Buckley et al. (1991)
CRN-Spacelab2 (1985)
Webber et al. (1981)
HEAO3-C2 (1980)
Simon et al. (1974-1976)
Dwyer & Meyer (1973-1975)
Orth et al. (1972)





Rigidity [GV]
10 210 310

]
-1

 s
-1

 s
r

-2
 m

1.
7

 [
G

V
2.

7
 R×

F
lu

x 

1

10







O
ne

 o
f 2

0 
la

ye
rs

  radiator 
e± p 

Pr
ot

on
 re

je
ct

io
n 

at
 9

0%
 e

+  e
ffi

ci
en

cy
  

Rigidity (GV) 

Typically, 1 in 1,000 protons may 
be misidentified as a positron 

Transition Radiation Detector 

35 

ISS Data 

Normalized 
Probabilities 

TRD estimator = -ln(Pe/(Pe
+Pp)) 

20 layers: fleece radiator  
and proportional tubes  

TRD classifier = -Log10(Pe)-2 

TRD likelihood  = -Log10(Pe) 

K. Luebelsmeyer, S. Schael 



Time of Flight System 
Measures Velocity and Charge of particles 

Velocity 
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Z = 6 
σ = 48ps
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Inner tracker alignment stability  
monitored with IR Lasers. 

 
The Outer Tracker is continuously aligned  

with cosmic rays in a 2 minute window  
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Tracker 
9 planes, 200,000 channels 

The coordinate resolution is 10 μm. 
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Aerogel NaF 
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10,880 
photosensors 

p = 633 GeV/c 
p = 203 GeV/c 

Aerogel NaF Fe Fe 



e± 
Lead foil 

Fibers 

Electromagnetic Calorimeter 

50 000 fibers, φ = 1 mm 
distributed uniformly  
inside 600 Kg of lead 

provides a precision, 17 X0, TeV, 3-dimensional measurement  
of the directions and energies of electrons and positrons 

F. Cervelli, S. Rosier-Lees, H.S. Chen 39 

Typically, 1 in 10,000 protons may 
be misidentified as a positron 

Proton rejection at 90% e+ efficiency  
ISS data: 83–100 GeV 

Momentum (GeV/c) 



 Extensive tests and calibration at CERN 
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Measuring the interactions of nuclei within AMS 
requires horizontal particles, which are detected 

when the ISS flies with AMS horizontal 

AMS horizontal: 2 days in 4 years 
during dockings & undockings 
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AMS Measurement of He+C Cross Section 
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Verification (V) 
Among many unfolding procedures, we selected two.  
The small differences between the two procedures (< 0.5%)  
are accounted as a systematic error.  
 
We have checked the sensitivity of the results to the binning by: 
 
1.  increasing the bin width by factors of 2 and 4 

2.  reducing the bin width by factors of 2 and 4.  
 
The resulting uncertainty is well within the assigned systematic 
errors. 
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