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Transition Radiation Detector
● e+ e- identification

Time of Flight counter
● Trigger
● Velocity
● Particle flight direction
● Charge

Silicon Tracker & Magnet 
● Rigidity 
● Charge (with sign)

Ring Imaging Cherenkov Detector
● Velocity
● Charge

Electromagnetic Calorimeter
● e+ e- identification
● e+ e- energy
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AMS Measurements of Solar Energetic ParticlesAMS Measurements of Solar Energetic Particles

• Solar Energetic Particles (SEPs)
● SEPs are charged particles that are accelerated in 

large eruptions that occur in the solar corona.  
● These eruptions generally produce a flare and a 

coronal mass ejection, along with SEPs 
● SEPs have a wide spectrum of energies from keV to 

GeV 

• SEP Events in AMS

● AMS measures the highest energy SEPs, up to the 
high energy limit of the SEP spectrum 

● AMS SEP events are generally associated with M and 
X class flares, and fast moving coronal mass 
ejections (CMEs) 

● AMS measures SEPs as an excess of particles above 
the galactic cosmic ray background 
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Preliminary Data.
Please refer to the AMS 
forthcoming publication 

AMS began taking measurements in May 2011 and will continue until the 
decommission of the International Space Station.  

Over 140 billion particle events have been collected.  

See Presentation by 
Cristina Consolandi:  
Cosmic Ray Direct 
Parallel Session 
Tuesday, July 30th 
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Preliminary Data.
Please refer to the AMS 
forthcoming publication 

Through May 2018, AMS has detected 28 SEP events.   

See Presentation by 
Cristina Consolandi:  
Cosmic Ray Direct 
Parallel Session 
Tuesday, July 30th 



SEP events detected by AMS are a subset of events with a 
very hard spectrum, they are typically associated with M- and 
X-class flares and fast CMEs.

Solar Energetic Particle Events Solar Energetic Particle Events 
Observed by AMSObserved by AMS
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Flare Position on the face of the Sun
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Flare Position on the face of the Sun

September 2017
● Most recent Ground 

Level Enhancement 
(GLE) SEP event.  

● X8.2 Flare at 16:06 
on the 10th of Sept. 

● Fast (2868 km/s) 
Halo CME 
associated with this 
event 

● Interesting event 
because this was a 
GLE that occurred 
deep into the 
descending phase 
of solar activity.



September 2017 Solar Energetic Particle EventSeptember 2017 Solar Energetic Particle Event

8

September 10, 2017 AMS GCR Proton Flux

Preliminary data.  
Please refer to the AMS 
forthcoming publication. 



September 2017 Solar Energetic Particle EventSeptember 2017 Solar Energetic Particle Event
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AMS Proton Flux

Preliminary data.  
Please refer to the AMS 
forthcoming publication. 
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AMS Proton Flux

Preliminary data.  
Please refer to the AMS 
forthcoming publication. 
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AMS Proton Flux

Preliminary data.  
Please refer to the AMS 
forthcoming publication. 
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AMS Proton Flux

Preliminary data.  
Please refer to the AMS 
forthcoming publication. 



September 2017September 2017
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AMS Proton Flux

AMS proton flux from September 2017, normalized using the flux of 
the first day in the plot.  The eruption in the solar corona on 
September 10th caused the SEP event visible here starting on the 11th. 
 

Preliminary data.  
Please refer to the AMS 
forthcoming publication.  



August 2011August 2011
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AMS Proton Flux

AMS proton flux from August 2011, normalized using the first day in the plot.  
This SEP event is accompanied by a Forbush decrease.  The occurrence of a 
Forbush decrease around the same time as an SEP event is common.  

Preliminary data.  
Please refer to the AMS 
forthcoming publication.  



Exposure to SEPsExposure to SEPs
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AMS is exposed to 
SEPs only when the 
geomagnetic cutoff is 
low (SEPs typically 
have rigidities below 
2 GV), which occurs 
when the ISS is at 
high latitudes.    
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AMS Orbit-by-Orbit SEP proton fluxes AMS Orbit-by-Orbit SEP proton fluxes 

Proton flux with galactic cosmic rays subtracted

Preliminary data. 
Please refer to the AMS 
forthcoming publication.

M. Aguilar et al. (AMS Collaboration), Observation of Fine Time Structures in the Cosmic Proton and Helium Fluxes 
with the Alpha Magnetic Spectrometer on the International Space Station, Phys. Rev. Lett. 121, 051101, 2018. 

AMS Published GCR Flux: 
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AMS Orbit-by-Orbit SEP proton fluxes AMS Orbit-by-Orbit SEP proton fluxes 

Proton flux with galactic cosmic rays subtracted

Preliminary data. 
Please refer to the AMS 
forthcoming publication.

M. Aguilar et al. (AMS Collaboration), Observation of Fine Time Structures in the Cosmic Proton and Helium Fluxes 
with the Alpha Magnetic Spectrometer on the International Space Station, Phys. Rev. Lett. 121, 051101, 2018. 

AMS Published GCR Flux: 
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AMS Orbit-by-Orbit SEP proton fluxes AMS Orbit-by-Orbit SEP proton fluxes 

Proton flux with galactic cosmic rays subtracted

Preliminary data. 
Please refer to the AMS 
forthcoming publication.

M. Aguilar et al. (AMS Collaboration), Observation of Fine Time Structures in the Cosmic Proton and Helium Fluxes 
with the Alpha Magnetic Spectrometer on the International Space Station, Phys. Rev. Lett. 121, 051101, 2018. 

AMS Published GCR Flux: 



SummarySummary

● AMS is a uniquely capable instrument for the study of Solar Energetic Particle 
(SEP) Events.

● AMS can measure high energy SEPs up to the high energy limit of the SEP 
spectrum. 

● From May 2011 through May 2018 AMS measured 28 SEP events.  

● AMS is making precise measurements of SEPs on short time scales, enabling 
the study of the time evolution of SEP events. 



Backup



Example of GCR Subtraction ProcessExample of GCR Subtraction Process

AMS Flux
Modified FFA Fit
Extrapolated GCR
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