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Alpha Magnetic SpectrometerAlpha Magnetic Spectrometer
on the International Space Station since May 2011on the International Space Station since May 2011

Over 180 billion charged particles have been measured
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AMS  Particle DetectorAMS  Particle Detector
He (Z=2) Transition Radiation Detector

•  e+ e- identification

Time-of-Flight counter
• Trigger
• Velocity 

• Charge 
• Particle flight direction

Silicon Tracker + Magnet
• Rigidity 

• Charge & sign 

Ring Imaging Cherenkov detector
• Velocity 
• Charge 

Electromagnetic Calorimeter
• e+ e- identification

• e+ e- Energy 3



AMS Period of ObservationAMS Period of Observation

Maximum of solar cycle 24
~Apr 2014

Sun magnetic field polarity reversal
Nov 2012 - Mar 2014

AMS will continue through  the lifetime of the ISS 

Monthly mean 
Sunspot Number

A<0 A>0
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Daily Helium Fluxes: May 20, 2011 - Oct 29, 2019Daily Helium Fluxes: May 20, 2011 - Oct 29, 2019
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Preliminary data,  refer to upcoming AMS publication 5



Daily Helium Fluxes Relative VariationDaily Helium Fluxes Relative Variation
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Helium Forbush DecreasesHelium Forbush Decreases

FD

Preliminary data,  refer to upcoming AMS publication 16

Over 100 Forbush decrease events were observed.  



Daily Helium PeriodicitiesDaily Helium Periodicities
#749 Y. Jia: Precision Measurement of Periodicities in the Daily Proton Fluxes with AMS

27 days

Preliminary data,  refer to upcoming AMS publication 17



Helium Solar Energetic ParticlesHelium Solar Energetic Particles

September 11, 2017
SEP day

September 10, 2017
Day before the solar event

 Daily Helium Data

#1003  C. Light: Solar Energetic Particles measured by  AMS during solar cycle 24

Preliminary data,  refer to upcoming AMS publication 18



Daily Helium and Daily Helium and ProtonProton Flux Comparison  Flux Comparison 

Preliminary data,  refer to upcoming AMS publication 19



Daily Daily p/Hep/He Flux Ratio Flux Ratio
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Daily p/He Flux Ratio Daily p/He Flux Ratio 
AnticorrelationAnticorrelation with the Absolute Flux with the Absolute Flux

Preliminary data,  refer to upcoming AMS publication 25



Daily p/He Flux Ratio Daily p/He Flux Ratio 
Anticorrelation with  the Absolute FluxAnticorrelation with  the Absolute Flux
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Propagation of GCR in Heliosphere - Parker EquationPropagation of GCR in Heliosphere - Parker Equation
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Hypotheses for p/He time dependent behaviorHypotheses for p/He time dependent behavior
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SummarySummary

1) The AMS daily Helium flux measurement from May 20, 2011 to Oct 29, 2019 was presented.
 
2) The daily Helium flux shows multiple time variations : Forbush decreases, 
27-day periodicities, SEP. 

3) During the maximum of solar cycle 24, the helium flux was more suppressed than 
the proton flux. 

4) p/He flux ratio has a long-term variation seen in 8.5 years

5) The daily p/He ratio shows sub-structures in the short-term variation in coincidence 
with periods where the p and He fluxes has strong flux suppression.

6) A strong anticorrelation exists between the p/He flux ratio and the p flux at low rigidities. 
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Previous Measurements: Monthly p and He FluxesPrevious Measurements: Monthly p and He Fluxes

Proton

Helium

PRL 121, 051101 (2018)
#1009  M. Palermo Monthly p, He, C, and O



Previous Measurements: Previous Measurements: 33He and He and 44He Time VariationHe Time Variation
PRL 123, 181102 (2019)

3He4He
3He/4He

#320  F. Giovacchini He isotopes
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