Antiproton Flux, Antiprotonto-Proton FluxRatio,
and Properties of Elementary Particle Fluxes
PrimaryCosmic Rays
Measuredwith the Alpha Magnetic Spectrometeon
the International Space Station
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Selection and ldentification df &vents from over 6Billion cosmic rayriggers usesll

sixof the AMSsubdetectors
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Selected events are further divided into positive and negative rigidity sample:
Transition Radiation Detector discriminates electrons. Velocity measurement
by TOF and RICH discriminate light mesons.
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At high rigidities, charge confusion is the primary background for the negative sa
Protons contaminate the negative reconstructed rigidity sample due to finite trac
resolution and interactions. To identify these charge confusion protons, a char
confusion estimatorQ , is constructed using a boosted decision tree technique
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A two-dimensional fit along TRD and charge confusion classifiers determines
number ofL gvents

The template foiLith correct chargesign isdefined by the high statistics p

sample.

Thetemplates fore is based on Monte Carlo simulation, verified with ECAL.

The charge confusigmare based on a Mont€arlosimulation, uncertainties

Included in systematic errors.
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ThelLJlux based on 3.48 p 1tevents

Events corrected for
bin-to-bin migration
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There are foumajor sources of systematerror on the flux

1) Systematic errors onEE) 2) Systematierrorson! EE)
A Geomagneticutoff factor A Uncertaintiesin the inelastiacross
A Event selection section
A Template shape A Binto-bin migration corrections on the
effectiveacceptance

3) Systematierrors on absoluteigidity scale 4) Systematic errors oabsolute normalization
A Verified withe-and € data and E/p ¢, P
matching =

A ~1% at 450 GV A Cancels in the flux ratio



1) Systematic errors onEE)

Systematic errorfrom Systematic errors from event selection:
geomagneticutoff factor: A 4% at1 GV
A ~1% at 1 GV and negligible A 0.5% at 10 GV
above A 6% at 4505V
A Verified by varying the safety A Stabilityin each birtested over
factor applied to the cutoff 1000 cut values. Varied
value. The cutoff is calculated requirements on track quality, ECAL
from backtracking the latest shower shape, fit range, etc.
IGRF model. o T
.g 1100<|R|<125 GV ]
e g 100 .
:
Ui = o= 4%
K 50+ ]
%QQ@ :
0....I.l,.....
1 1.5 2 2.5

p/p ratio(x10") .



’-;‘ ) — 106 ’ 0 v v ' ! T T T T 1 T T T T
p, € e, 400GV F ' - ?
N 2000 measurements o * 400 GeV/c TestBeam Data ]
QU E 400 GeV/c Simulation E
o 1045 -
g F ;
10 E -

1) Systematierrors on. EE)D4 Al DIOAEGK A
Template shape uncertainties are 12% at 450 GV decreasing to < 1% be
330GV
Rigidity resolution function is verified by 400 GV test beam
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
A completely independertata-drivenanalysis based on a linear
regression method for |R| > 30 GV is consistent with the template fit
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2) Thesystematic error ot EE)

The systematic error ohEE)from crosssection uncertainties is found to be
4% at 1 GV anD1% above 50 GV
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