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Solar Energetic Particlesmeasured by AMS-02
AMS-02 on the ISSsince 2011

Daily Proton Flux at 1 GV

72 SEPevents in15 yearsE W

Most IntenseEvent in AMS
Up to 500Xbackground
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11 May 2024 Proton Flux



Rigidity and Time Evolution of SEP Spectra
Most of the events show asingle power lawspectrum with some“rollover” at low rigidity.

Events in the backsidelast longer and withmore rollover. A timeevolution is visible...
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Cosmic Ray Flux Definition 4

𝑁𝑠𝑒𝑙𝑒𝑐𝑡𝑒𝑑

𝑇𝑒𝑥𝑝

𝐴𝑒𝑓𝑓 = 𝐴𝑀𝐶 ⋅ 𝐶𝑡𝑜𝑡

𝐶𝑡𝑜𝑡

Selected counts identifying proton events
Effective Exposure Time in seconds
Effective acceptance: Monte Carlo acceptancemultiplied by the total correction
Total correction: product of all the DATA/MC corrections

Momentum
ChargeRigidity =Φ𝑖 𝑡 =

𝑁𝑠𝑒𝑙𝑒𝑐𝑡𝑒𝑑,𝑖 𝑡
Δ𝑅𝑖 ⋅ 𝑇𝑒𝑥𝑝,𝑖 𝑡 ⋅ 𝐴𝑒𝑓𝑓,𝑖 𝑡

DATA/MC corrections are defined as the ratio between efficiencies over on-flight data and Monte Carlo.

i = ith rig. interval



The AMS-02 Detector 5
Transition Radiation Detector e+/e- id.

Silicon Tracker Layer signed Z, R

Time Of Flight System Z, β

EM Calorimeter E of e+/e-

RingImagingCherenkovDetector
Z, β

Tracker Layer 0 in 2027



AMS Exposure to SEP Events 6

AMS is exposed to SEP only for a small fraction of time, near magnetic poles, where the cutoff is low (RC < 2 GV).

Polar Pass:~4 Orbits
Start 25 Feb 2014IGRF Rigidity Cutoff in AMS



SEP Events Measured by AMS

7

7CME: https://ccmc.gsfc.nasa.gov/tools/DONKI/



Event Start Uncertainty
Event: 07/06/2011

Start

• In some cases AMS detects the risingphase of the SEP event, i.e. when theevent begins within the “polar pass”.
• Even when the events begins inside thesensitive region, the uncertainty on theevent start corresponds to TORBIT / √12(TORBIT ~ 90 min).
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Polar Pass:4 Consecutive Orbits in theSEP Sensitive Region
7 Jun 2011


