Extended Data Figure 1
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Extended Data Figure 1. The solar wind parameters (interplanetary magnetic field, proton
number density, solar wind speed, and proton temperature) and the real-time Dst index
with the number of citizen scientist observations. The interplanetary shock arrived at 1630 UT
on May 10, 2024, and the storm peaked at 0200-0300 UT on May 11, 2024. The auroral
observation in Japan begin around 1200 UT on May 11, 2024 during the early recovery phase of

this super storm.



Extended Data Figure 2
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Extended Data Figure 2. All citizen science data. A large cluster is observed around 37° N,
with limited observations between 38° N and 42° N. This is somewhat in line with the population

of people in Japan. This plot and map was generated with Natural Earth and Cartopy v0.23.



Extended Data Figure 3
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Extended Data Figure 3. Observations of aurora submitted by the general public during the

May 2024 super storm. This plot was generated using Seaborn v0.12.2.



Extended Data Figure 4
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Extended Data Figure 4. MetOp1-3 and NOAA18 orbit tracks with the electron boundaries
and ENA boundaries. The TED 0-deg electron fluxes are used to identify the electron boundaries
(green) between 10 and 14 UT. The MEPED 27 keV protons are also used to identify the
proton/ENA boundaries. The boundaries are not sharp, and have ~300 km width. The jump from
NOAA 18 (1122 UT) to MetOp3 (1131 UT) is significant, related to the spatial variation rather
than the temporal variation. The general tendency of increasing boundary latitudes are consistent

with the storm recovery. This plot and map was generated with Natural Earth and Cartopy v0.23.



Extended Data Figure 5
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Extended Data Figure 5. The simulated red line (630.0 nm) and blue lines (391.4 nm and 427.8
nm) auroral emission profiles for Paths 1-6. Solid curves represent the emissions due to electron

precipitation, and dashed curves are the emissions due to H-ENA precipitation.



Supplemental Data Table 1

Supplemental Data Table 1. The auroral observation list of citizen scientists. Only

“successful” observations are listed here to show their measurement of the elevation angle.

UserID GLAT GLON Elevation Y orN Time

2 38.639 141.510 30 Y 2:45

9 44.355 143.364 30 Y 21:36
11 38.128 140.449 25 Y 22:00
12 43.906 144.786 43 Y 1:07
16 36.118 138.486 20 Y 1:00
17 38.973 141.445 30 Y 20:22
18 42.914 142.189 42 Y 21:03
25 43.228 141.656 25 Y 20:25
26 42.890 140.370 3B Y 20:28
28 35.997 140.656 18 Y 23:53
30 43.980 142.139 30 Y 20:26
31 40.823 140.784 40 Y 20:26
41 44.687 142.841 50 Y 20:26
47 36.764 137.236 15 Y 23:38
48 44,122 142.154 40 Y 20:30
56 43.000 142.000 5 Y 20:30
63 39.788 140.216 25 Y 21:45
65 37.703 139.468 20 Y 0:22
68 42.690 140.040 3B Y 22:30
74 35.119 137.719 10 Y 23:29
76 36.779 139.451 15 Y 0:09
77 38.600 141.500 13 Y 2:23
95 40.732 141.357 30 Y 21:30
100 43.463 144.010 3B Y 22:30
103 43.406 141.432 40 Y 21:33
105 43.917 144.170 45 Y 20:30
109 43.855 141.510 40 Y 23:32
110 36.251 136.130 22 Y 23:58
112 44.097 142.726 50 Y 20:49
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