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Selection and Identification of  Ǉevents from over 65 billion cosmic ray triggers uses all 
six of the AMS subdetectors
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Transition Radiation Detector:
Å At least 12 hits
Å{ŜǇŀǊŀǘŜǇÁÎÄǇŦǊƻƳŜҍÁÎÄ
ŜҌÕÓÉÎÇΏ

Time of Flight 
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τϷ:

Å Downgoingwith  πȢσ

Tracker Maximum detectable rigidity 2 TV:

Å Track quality, ΦȢ ρπ

ÅπȢψ ὗ ρȢς

Ring-imaging Cherenkovdetector   
Ў

πȢρϷ

Electromagnetic Calorimeter 17 X0 :
Å Hadronicshower shape
ÅŜҍsample selection
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Selected events are further divided into positive and negative rigidity samples
Transition Radiation Detector discriminates electrons. Velocity measurements 

by TOF and RICH discriminate light mesons.

6 GV
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At high rigidities, charge confusion is the primary background for the negative sample
Protons contaminate the negative reconstructed rigidity sample due to finite tracker 

resolution and interactions. To identify these charge confusion protons, a charge 
confusion estimator, Ώ , is constructed using a boosted decision tree technique.
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A two-dimensional fit along TRD and charge confusion classifiers determines the 
number of Ǉevents

Å The template for Ǉwith correct charge-sign is defined by the high statistics p 
sample. 

Å The templates for e- is based on Monte Carlo simulation, verified with ECAL.
Å The charge confusion p are based on a Monte Carlo simulation, uncertainties 

included in systematic errors.
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The Ǉflux based on 3.49 ×ρπevents
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Flux of  Ð
i = 57 bins
1ς450 GV 

Rigidity bin

Events corrected for 
bin-to-bin migration

Effective acceptance Exposure 
time

Bin width

There are four major sources of systematic error on the flux

1) Systematic errors on .É
Ð

Å Geomagnetic cutoff factor
Å Event selection
Å Template shape

3) Systematic errors on absolute rigidity scale
Å Verified withe- and e+ data and E/p 

matching
Å ~1% at 450 GV

2) Systematic errors on!É
Ð

Å Uncertainties in the inelastic cross-
section 

Å Bin-to-bin migration corrections on the 
effective acceptance

4) Systematic errors on absolute normalization 

of !É
Ð

Å Cancels in the flux ratio
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1) Systematic errors on.É
Ð

Systematic errors from 
geomagnetic cutoff factor:
Å ~1% at 1 GV and negligible 

above
Å Verified by varying the safety 

factor applied to the cutoff 
value. The cutoff is calculated  
from backtracking the latest 
IGRF model.

Systematic errors from event selection:
Å 4% at 1 GV
Å 0.5% at 10 GV
Å 6% at 450 GV
Å Stability in each bin tested over 

1000 cut values. Varied 
requirements on track quality, ECAL 
shower shape, fit range, etc.
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1) Systematic errors on.É
Ð
Ḋ4ÅÍÐÌÁÔÅÓÈÁÐÅ

Å Template shape uncertainties are 12% at 450 GV decreasing to < 1% below 
30 GV

Å Rigidity resolution function is verified by 400 GV test beam 
Å Uncertainties from the proton flux in the TV region are accounted for by 

varying the spectral index within the accuracy of the p flux measurement
Å A completely independent data-drivenanalysis based on a linear 

regression method for |R| > 30 GV is consistent with the template fit
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within the uncertainties

Rigidity (GV)

2) The systematic error on !É
Ð

The systematic error on !É
Ð

from cross-section uncertainties is found to be 

4% at 1 GV and Ḑ1% above 50 GV
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