Solar Energetic Particles measured by AMS-02
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Rigidity and Time Evolution of SEP Spectra

Francesco Faldi (SDIAT, Jinan)
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Most of the events show a
single power law
spectrum with some
“rollover” at low rigidity.
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Events in the backside
last longer and with

more rollover. A time
evolution iIs visible.
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Cosmic Ray Flux Definition
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Selected counts identifying proton events

N selected

Effective Exposure Time In seconds

Texp

Effective acceptance: Monte Carlo acceptance
multiplied by the total correction

Aerr = Apc  Chot

oyl

Total correction: product of all the DATAIMC corrections

Ctot

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



The AMS-02 Detector
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AMS Exposure to SEP Events

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

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

# Date CME Lon Dir (°) | CME Vel (km/s)
1 2011-06-07 52 1400
2 2011-08-04 40 1950
3 2011-08-09 62 1175
4 2011-09-06 15 300
5 2011-09-07 20 650
6 2011-09-23 -90 1000
7 2011-11-04 -160 1100
8 2012-01-23 26 2211
9 2012-01-28 7D 2200
10 2012-03-07 -23 1800
11 2012-03-14 43 2250
12 2012-05-17 75 1500
13 2012-07-07 65 1200
14 2012-07-08 90 1000
15 2012-07-19 94 1550
16 2012-07-23 144 3435
17 2012-09-28 30 1160
18 2012-11-08 176 1285
19 2013-03-06 -135 1900
20 2013-04-11 -25 675
21 2013-04-24 80 400
22 2013-05-23 80 1200
23 2013-09-30 38 1100
24 2013-10-11 -106 780
25 2013-10-25 -63 980
26 2013-10-28 -10 900
27 2013-11-02 145 1078
28 2013-12-28 101 769
29 2014-01-06 102 1275
30 2014-01-08 30 2061
31 2014-02-25 -78 1670
32 2014-04-18 10 1400
33 2014-09-02 -120 1400
34 2014-09-11 10 1400
35 2014-09-25 -170 1400
36 2015-10-29 95 390

# Date CME Lon Dir (°) | CME Vel (km/s)
37 2017-09-06 23 1238
38 2017-09-11 85 2650
39 2022-02-16 -158 2554
40 2022-03-28 12 662
41 2022-03-30 40 808
42 2022-04-02 54 1370
43 2023-03-13 -160 2127
44 2023-07-18 32 1388
45 2023-07-24 158 1411
46 2023-07-28 110 2000
47 2023-09-01 54 1142
48 2024-01-29 64 1277
49 2024-02-09 110 1754
50 2024-02-11 13 912
51 2024-02-12 148 3180
52 2024-02-14 168 2012
53 2024-02-16 87 681
54 2024-03-23 2 1613
55 2024-05-11 51 1263
56 2024-05-20 176 1927
57 2024-06-09 44 1106
58 2024-06-12 113 1312
59 2024-07-23 172 1299
60 2024-08-05 97 1095
61 2024-09-04 144 1247
62 2024-09-06 171 1329
63 2024-09-11 75 1452
64 2024-09-15 -50 1070
) 2024-10-03 3 822
66 2024-10-09 8 1509
67 2024-10-27 -54 1523
68 2025-01-05 -58 1590
69 2025-02-24 29 1421
70 2025-05-31 -9 1302
71 2025-10-22 135 1320




Event Start Uncertainty

; 7 Jun 2011 Polar Pass:
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