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AMS Measurement of Positron

- 0 (B) = o [Cal®/E1)Ys + C,(B/E,) exp(- B/E,)|

_ The cutoff energy E, = 810313 GeV is established +
_ with a confidence of more than 0.9999.
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Latest Results on Antiproton

- AMS-02 Antiproton (2018)

« AMS-02 Positron

B.Bertucci - 36th ICRC




Anti-D for Dark Matter Searches

High Signal-to-Background Ratio
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Mass Measurement by AMS R7

M=—
Tracker + Magnet Py
Rigidity (R) and Charge Sign

R*A(1/R) =~ 10% at 10GV

TOF
Velocity and Direction by AT
AB/B2 = 4% (Z=1)

RICH
Velocity by Cherenkov light
AB/B = 0.1 -0.4% (Z=1)

TRD, Tracker, TOF, RICH

Charge Magnitude
Along Particle Trajectory
NZ (Z=1) = 0.05-0.1



Analysis Method: Mass Quality Estimator

A single value that evaluate the reconstruction quality of the mass
by combining the informations from different sub-detectors.

E = — 2logP(v;) for variables (v;) from TOF, Tracker, RICH:

* TOF Fitting Quality: )(COO,,d 3 )(sze ;
* TOF Charge Measurement Qupper/QLower, Prob(Z=1);

* Tracker Fitting Quality in the bending direCtion:)(I%Algmithm(l 2)

* Tracker Fitting Quality in the non-bending direction:)()z(Algmthm(l )
 Tracker Charge Measurement: Min(QLayerJ)
e RICH: Number of Cherenkov photons

« RICH: Distance of Particle Trajectory to Radiator Border
- Beta(Tracker, TRD, TOF dE/dx) vs Beta(TOF, RICH)

PDF is defined from flight (Z= +1) data, e.g., free from Monte Carlo



Sigma(beta(dE/dx)/BetaH.beta)

Redundant Velocity Measurement by dE/dx
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Normalied
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Normalied
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Normalied
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Particle Trajectory Positions on the RICH radiator

Proton (Z=1, 0.8<M<1.1)
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Y(cm)
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Particle Trajectory Positions on the RICH radiator

Background (Z=-1, M>1.5
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Ratio between Background map and Proton map
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Mass Quality Estimator (MQE)

;. Development still on-going -

Z=+1, 0.8<M«<1.1

Normalied

o o
o

o . o

w o =

U0 = O]

III|IIII|IIII|'|-|-|-|-|-|-|-|-|-|-|-|-|-| T A o o o

0.03

Z=-1, M>1.5

0.025

0.02

0.015

0.01

0.005

O I I B it s l | —— 2g=_|_|_|_ L1 1 L L1 1 1 | L1 1 1
0 10 20 30 40 10 60 70 80
Mass Quality Estimator

15



Testing the performance of on Deuteron/Proton Separation

Entries

Data Sample (May/2011 —-Jan./2019)

TOF (0.5<B<0.8)
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Development is still on-going to improve the Background Rejection

Data Sample (May/2011—Jan./2019)
2.7x10° events with RICH Ring (0.95<(3<0.98)
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Summary

* AMS has collected more than 100 million deuteron during the
first 7.5 years of data taking.

* A data-driven analysis method is established and under
development for Antideuteron search.

* With continuous data taking and analyzing, AMS will be able to
probe the existence of Antideuteron in the Cosmic Rays.

18



