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AMS Measurement of Positron
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Latest Results on Antiproton 
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Anti-D for Dark Matter Searches

M. Korsmeier, F. Donato, and N. Fornengo,  
Phys. Rev. D 97, 103011. (2018)

High Signal-to-Background Ratio

J. Herms, A. Ibarra, A. Vittino and S. Wild, 
JCAP02(2017)018

AMS has collected more than 100 million cosmic ray deuterons.  

Analysis of Antideuteron is on-going by two independent working groups in AMS 
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Mass Measurement by AMS
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Tracker + Magnet 
Rigidity (R) and Charge Sign


R*Δ(1/R) ≈ 10% at 10GV

TOF 
Velocity and Direction by ΔT

Δβ/β2 ≈ 4% (Z=1)

TRD, Tracker, TOF, RICH 
Charge Magnitude 
Along Particle Trajectory 

	 	 	 	 	 ΔZ (Z=1) ≈ 0.05-0.1

M =
RZ
βγ

RICH 
Velocity by Cherenkov light

Δβ/β ≈ 0.1 - 0.4% (Z=1)



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

 for variables (vi) from TOF, Tracker, RICH:
• ��TOF�Fitting�Quality:� �,�� �;�
• ��TOF�Charge�Measurement�QUpper/QLower,�Prob(Z=1);�
• ��Tracker�Fitting�Quality�in�the�bending�direction:� ��
• ��Tracker�Fitting�Quality�in�the�non-bending�direction:� ��
• ��Tracker�Charge�Measurement:�Min(QLayerJ)�
•   RICH: Number of Cherenkov photons 
•   RICH: Distance of Particle Trajectory to Radiator Border 
•   Beta(Tracker, TRD, TOF dE/dx) vs Beta(TOF, RICH) 

•   …

E = − ΣlogP(vi)
χ2
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Analysis Method: Mass Quality Estimator

PDF is defined from flight (Z= +1) data, e.g., free from Monte Carlo
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Redundant Velocity Measurement by dE/dx 
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Multiple dE/dx measurements  
along the particle trajectory
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Beta (Tracker dE/dx) / Beta(TOF)

beta (Tracker dE/dx)/beta(TOF)-1

Z=+1, 0.8<M<1.1 
(Proton Events)

Z=-1, M>1.5 
(Background Events)

Low Tracker dE/dx 



2− 1− 0 1 2
0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

ChisqY(3)ChisqY(3)

10

Track Fitting χ2
Y

Log10(Track.ChisqY)

Z=+1, 0.8<M<1.1 Z=-1, M>1.5

Wrong Rigidity
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Minimum Charge of Tracker Hit

Min(QLayerJ)

Z=+1, 0.8<M<1.1

Z=-1, M>1.5

Noise Hits Picked



Particle Trajectory Positions on the RICH radiator 

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

Background (Z=-1, M>1.5)



Ratio between Background map and Proton map
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Particle incident positions on the RICH radiator of Background (Z=-1, M>1.5)
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Mass Quality Estimator (MQE)

Z=+1, 0.8<M<1.1

Z=-1, M>1.5

Development still on-going
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Testing the performance of on Deuteron/Proton Separation
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Data Sample (May/2011—Jan./2019) 
TOF (0.5<β<0.8)

All events (4.2x109)

MQE Cut 
(60% Efficiency)
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Development is still on-going to improve the Background Rejection 
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Data Sample (May/2011—Jan./2019) 
2.7x109 events with RICH Ring (0.95<β<0.98) 



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.
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