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RADIO SKY NEWS 2024 MARCH.

VLF SID OBSERVATIONS.

Solar activity in March started quietly, but increased dramatically from the 231, as AR13615
approached the centre of the visible disc. This was a very large and complex sunspot group, and produced a
barrage of M-class flares. We recorded 11 M-flares on the 234, 5 on the 24th, 4 on the 26, and 3 on the 28,
Observers monitoring 24kHz were also lucky to catch the X1.1 flare between 20:30 and 21:30UT.
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Paul Hyde’s recording shows this well, while the European signals are well into night conditions. 37.5kHz had
been switched off earlier, presumably due to the continuing volcanic activity. The chart also shows some of the
other activity in the afternoon of the 28th, 23.4kHz being particularly chaotic and difficult to analyse. There
were a number of flares unclassified in the SWPC bulletin, marked with a 2.

The large number of flares has made it very hard to separate individual events, particularly on the 23rd,
We all have different paths to the transmitters, and so our timings for individual flares vary according to how
they appear to overlap. This overlapping problem is clear in my own recording:
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Luckily the usual 7-8AM break in 23.4kHz was not present on the 23rd, but 22.1kHz has remained fairly
undisturbed by some of these events.
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This recording by Colin Clements shows the strong C-class flares on March 29th. The C9.3 and C9.9

flares later in the evening are not shown. The unclassified events have produced very clear SIDs. AR13615 by
this time was getting closer to the solar limb, and so the flares were not so directly aimed at the Earth.
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Mark Prescott’s recording from the 10t shows a slightly less active period, although there is an M7.4
flare, well isolated from other activity. The C1.0 and C1.1 flares have not produced SIDs, but the later C6.9 is
very clear.
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Background activity early in March was much lower, allowing weaker flares to produce clear SIDs. Paul
Hyde recorded this C2.6 flare on the 5th with very stable signals.

MAGNETIC OBSERVATIONS.
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Stuart Green’s summary of the Month’s magnetic activity also shows a quiet start to March, with the
most active period matching the barrage of M-flares in the last week. The large spike on the 24t is from a
CME that produced a very active magnetic storm. Satellite data recorded by STCE shows that the CME was from
an X1.1 flare at 01:30UT in the morning of the 23rd. It was from AR13615, but badly timed for us to record as
a SID. We did record the CME arrival at 14:40 on the 24t well shown in these charts by Nick Quinn:
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The CME sudden impact follows a very stable period, and is followed by +/-100nT disturbance. This appears
to fade away over the next six hours, but is then followed by over 12 hours of very turbulent activity on the
25t Recordings by Callum Potter in Orkney show very similar behaviour:
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37.5kHz precipitation 2024 March 21st
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37.5kHz Grindavik has been on and off with the volcanic activity, one of its brief on periods catching
magnetic activity on the 21st. Mark Edwards’ recording shows the C8.7 flare around 11:30, with a response to
the magnetic activity after 14:00. Roger Blackwell’s recording from the 21st shows a possible CME impact
around 03UT, with disturbance during the rest of the day:
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Callum Potter’s recording also shows this feature. The mild disturbance continued into the 22nd and 23rd. The
Sun-Earth alignment during the equinox periods allows good access for the solar magnetic field into our polar
regions, also providing good aurora viewing opportunities.
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Roger Blackwell’s recording from the 3rd shows another CME arrival. The impact can be seen at 10UT,
STCE data linking it to a flare on February 28, It was therefore a very slow CME, but the magnitude of the
disturbance is again very high with some rapid turbulence. It did not last long, fading out just after midnight.

Magnetic observations received from Roger Blackwell, Stuart Green, Callum Potter, Nick Quinn and John Cook.

SOLAR EMISSIONS
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Colin Briden has made recordings of type Ill 38MHz solar emissions on the 27th and 29t March. The
timings of both of them match some of the unclassified flares that we recorded. They each have amplitudes of
just under 10dB. Colin notes that they also have elements of a type V emission with a very clean spectrum.
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610MHz (black) shows a strong signal around 10:30 to 14:00, covering much of that unclassified
activity. 151MHz (red) shows some activity over this period, but also has a strong signal after 16:10, covering
the C7.8 and C9.3 flares. 408MHz has remained flat throughout the day. VHF emissions were also recorded on
the 10th, 18th, 19th) 23rd 24th and 26, although difficult to link with specific flares. Some 610MHz activity on
the 23rd probably relates to the run of M-flares in the afternoon.
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Mark Prescott’s muon charts show a mild increase in flux around the 9t and 10t, with a much larger
increase between the 25t and 29t. The precise cause of these is not clear, although they do occur shortly
after some stronger flare and magnetic activity. The equinox alignment of the magnetic fields may well allow
increased precipitation following these events, so increasing the measured flux. They both also match periods
of low atmospheric pressure, adding to the effect. The lower chart is corrected for temperature and pressure
variations, but that has only slightly reduced the peaks.
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% g John Cook (23.4kHz/22.1kHz) Roberto Battaiola (21.75kHz) Paul Hyde (22.1kHz/24kHz)  |Mark Edwards (24.0/18.3/ 22.1kHz)| Colin Clements (21.75kHz/23.4kHz)
g‘ 5 Tuned radiofrequency.receiver, Modified AAVSO receiver. Spectrum Labl.PC 1.5m frame Spectrum Lab / PC 2m loop aerial. Tuned Radio Frequencyrecgivers,
g 8 0.58m frame aerial. aerial. 0.76m screened loop aerial.
DAY START PEAK END (UT) START PEAK END (UT) START PEAK END (UT) START PEAK END (UT) START PEAK END (UT)
2 Jcao) 2 11:20  11:26 11:34 1-
2 ? 1 11:50 11:53 12:02 1-
2 Jcis) 1 12:26  12:33  12:47 1
2 Jcee] 8 12:51  13:01 13:42 2+ 12:48  13:01 13:35 2+ | 1251 13:00 13:21 1+ [ 12:52 13:.03  13:39 2+
3 ? 1 14:09 14:17 14:37 1+
4 JCci6] 1 12:06 12:10 12:13 1-
5 C2.6 7 11:18 11:26 11:42 1 11:17  11:26 11:45 1+ | 11:20 11:26 11:32 1- 11:10 11:31 11:44 2
5 C19 1 14:22  14:23 14:34 1-
6 Jc13] 3 12:02  12:05 12:21 1 12:00 12:04 12:21 1 12:02  12:06 12:21 1
7 Jcro] 3 08:35 08:37 08:41 1- 08:32 08:37 0851 1 08:34 08:39 08:47 1-
7 Jca2o] 6 09:51  09:53 10:10 1 09:49 09:52 10:05 1- | 09:53 10:00 10:06 1- | 09:58 10:04  10:30 1+
7 Jca0) 7 10:24  10:29 11:02 2 10:20  10:29 11:06 2+ | 10:25 10:30 10:47 1 10:30  10:33  10:39 1-
7 Jce3] 8 12:02  12:09 12:49 2+ 11:59 12:07 12:53 2+ | 12:02 12:10 12:36 2 12:05 12:11  13:06 2+
7 Cl1i 1 13:59 14:01 14:05 1-
7 Jca3) 2 16:48 16:52 17:00 1- | 16:50 16:52 17:02 1-
8 C17 5 10:41  10:43 10:56 1- 10:39  10:42 10:51 1- 10:40 10:43 10:50 1-
10 | Cl6 3 11:13  11:16 11:27 1- 11:12 11:17  11:29 1- 11:14  11:20 11:31 1-
10 [ M7.4 7 12:08 12:15 14:13 3 12:07 12:15 14:23 3+ | 12:08 12:15 13:02 2+ | 12:10 12:18 14:15 3
10 | C11 1 14:20 14:25 14:32 1-
10 | C6.9 7 15:34 15:37 16:04 1+ 15:28 15:38 16:24 2+ | 15:32 1541 16:23 2+ | 15:32 15:42 15:48 1-
11 JC58]) 8 08:33 08:50 09:14 2 08:44  08:51  09:09 1 08:43 08:51 09:14 1+ | 08:47 08:53 09:04 1- | 08:45 08:56  09:08 1
11 | Cl6 5 11:51  11:57 12:10 1 11:44  11:57 12:24 2 11:50 11:57 12:15 1 11:53 12:05 12:15 1
12 Jc25] 3 09:44  09:49 ? - 09:40 09:45 ? - 09:43  09:50 09:57 1-
12 JC33] 3 10:17  10:21  10:35 1- 10:02  10:19 10:10 1- | 10:12 10:20 10:36 1
12 ? 2 11:21  11:26 ? - 11:20  11:27 ? -
12 JC39] 5 11:31  11:35 12:11 2 11:19  11:33  12:20 2+ | 11:28 11:36 12:30 2+
12 | C33 1 11:48 11:53 12:05 1-
14 IM10) 1 06:00 06:05 06:22 1
14 | C4.0 7 10:46 10:56 11:28 2 10:42 10:54 11:26 2 10:44 10:58 11:17 2 10:32 11:02 11:42 2+
14 | C3.0 2 17:53 17:59 18:21 1+ | 17:56 17:59 18:10 1-
16 ? 2 12:27  12:31 12:36 1- | 12:30 12:32 12:43 1-
16 | Cl6 2 14:13  14:16 14:29 1- 14:16  14:19 14:55 2
16 | Cl6 1 15:30 15:32 15:38 1-
16 JM35] 5 16:23 16:34 17:36 2+ | 16:25 16:36 17:42 2+ | 16:31  16:38  17:02 1+
16 Jcs82) 1 19:13  19:20 19:22 1-
17 | Cc28 1 07:40 07:41 07:48 1-
17 | C43 8 10:41 10:44 10:54 1- 10:38  10:43 11:06 1+ | 10:41 10:44 10:54 1- 10:44 10:48 11:13 1+
17 | C55] 8 12:10 12:15 12:46 2 12:.07 12:13 12:44 2 12:.09 12:16 ? - 12:12 12:18  12:59 2+
17 Jc23] 5 13:13  13:16 13:32 1 12:56  12:59 13:06 1- | 1257 13:02 13:09 1- | 13:00 13:.03 13:11 1-
17 | C3.1 5 13:39 13142 14:04 1 13:10 13:17 13:33 1 13:14  13:19 13:29 1- 13:11 13:21 13:29 1-
17 | ca7 4 13:36  13:42 13:55 1 13:39 13145 14:.01 1 13:39 13:45 14:34 2+
17 | C4.9 7 15:38 15:44 15:53 1- 14:34 15:43 15:56 2+ | 15:30 15:44 16:00 1+ | 15:34 1544 16:08 2
18 | C24 4 11:35 11:37 11:48 1- 11:33 11:36 11:51 1- 11:35  11:41 11:52 1- 11:20 11:42 11:56 2
18 ? 2 13:11  13:18 13:47 2 13:16 13:22 13:33 1-
18 | C5.1 5 14:.05 14:06 14:21 1- 13:53  14:07 ? - 13:57 14:07 14:23 1+ | 13:53 14:11 14:30 2
18 | C4.2 3 14:27  14:29 14:50 1 14:26  14:29 14:48 1 14:27  14:30 14:45 1-
18 | C3.1 2 15:10 15:14 15:24 1- 15:13 15:14 15:28 1-
19 Jc42) 1 06:15  06:18  06:22 1-
19 Jca28) 4 10:00 10:02 10:11 1- 09:57  10:00 10:20 1 10:01  10:02 10:11 1-
19 | C3.6 6 11:33  11:40 ? - 11:31  11:38 12:01 1+ | 11:35 11:43 11:48 1- 11:34 11:42 11:53 1
19 | C31 3 11:50 11:52 12:02 1- 11:52 11:55 12:17 1 11:53 11:59 12:10 1-
19 | C59 7 12:47 12:53 13:30 2 12:44 12:52 13:48 2+ | 12:47 12:53 ? - 12:50 12:57 13:37 2+
19 ? 1 13:14 13:17 13:26 1-
19 ? 1 14:56  14:57 15:06 1-
19 | c27 2 15:53 15:58 16:13 1 15:56 16:01 16:09 1-
19 Jc29) 2 16:26 16:28 16:34 1- | 16:28 16:31 16:40 1-
19 | C7.1 3 17:22  17:26 17:43 1 17:25 17:28 17:46 1
20 |M74] 5 07:25 07:31 07:37 1- | 07:23 07:36  07:49 1+ | 07:26 07:36 08:33 2+ | 07:27 07:38 08:27 2+
20 |C63] 5 09:49 09:53 10:16 1+ 09:49 09:54 10:40 2+ | 09:52 09:54 10:05 1-
20 ? 2 12:05 12:08 12:17 1- | 12:09 12:11 12:18 1-
20 |C32] 6 13:28 13:32 13:54 1+ 13:26  13:31 ? - 13:28 13:34 ? - 13:32  13:41  13:56 1
20 ? 2 13:33  13:37 13:58 1 13:35 13:38  14:02 1+
20 | C33 4 14:49 14:52 15:02 1- 14:46  14:52 15:11 1 14:49 14:54 15:09 1
21 | c8.7 8 11:28 11:34 12:15 2+ 11:26  11:31 12:04 2 11:28 11:34 11:57 1+ | 11:29 11:38 12:09 2
21 ? 1 15:47 15:50 16:06 1
21 Jcs58] 1 18:05 18:12 18:33 1+
22 | C43 4 11:13  11:22 11:30 1- 11:10 11:18 11:36 1+ | 11:11  11:15 11:24 1- 11:17 11:26 11:41 1
22 |C6.0] 6 13:23  13:28 ? - 13:21  13:27 ? - 13:23  13:30 ? -
22 |C6.2] 6 13:44 13:55 14:24 2 13:35 13:38 ? - 13:25 13:36 1348 1
22 ? 4 13:46  14:01 ? - 13:47  14:03 ? - 13:48  14:02  14:30 2
22 |1C84) 6 14:32  14:37 15:06 2 14:29 14:38 15:20 2+ | 14:27 14:39 15:06 2 14:30  14:44  15:.06 2
22 ? 1 15:24 15:29 15:40 1-
22 |c41] 3 16:27 16:29 16:40 1- 16:25 16:30 16:34 1- | 16:28 16:32 16:42 1-
22 |Cc49] 1 16:56 16:58 17:09 1-
22 |M42] 1 20:26  20:34 20:41 1-
23 |M1L1] 5 06:54 06:56 07:01 1- | 06:50 06:54  07:00 1- 06:53 06:54 07:00 1- | 06:55 07:01 07:04 1-
23 |M24] 5 07:03 07:07 ? - 07:00 07:04 07:08 1- 07:03 07:05 07:12 1- | 07:04 07:08 07:13 1-
23 |M31] 6 07:32 07:41 ? - 08:13 08:18 08:32 1 08:16 08:20 08:26 1- | 07:26 07:32 07:41 1-
23 ? 1 08:56  08:59 ? -
23 ? 5 08:56 09:07 09:28 1+ 08:52 09:06 09:24 1+ | 09:02 09:08 ? -
23 ? 1 09:12  09:13 09:34 1
23 ? 1 10:25 10:30 10:36 1-
23 | C6.7 4 11:13  11:18 ? - 11:17  11:23 ? - 11:19 11:23 11:26 1-
23 | M1.0 6 11:25 11:31 11:58 2 11:22  11:29 11:51 1+ | 11:23  11:31 11:49 1+ | 11:26 11:34 12:01 2
23 ? 1 12:00 12:10 ? -
23 ? 1 12:14  12:17 12:25 1-
23 | M13 6 12:41  12:48 ? - 12:39  12:46 ? - 12:41  12:48 ? - 12:40 12:51 13:11 1+
23 |M11] 6 13:09 13:13 ? - 13:06 13:11 ? - 13:07 13:15 ? - 13:11  13:17  13:36 1
23 |M19] 7 13:33  13:38 ? - 13:32  13:38  13:49 1- | 13:31 13:38 ? - 13:33  13:39 ? - 13:36 13:42 1354 1-
23 | M5.3 8 13:50 13:57 ? - 13:49 13:58 14:32 2 13:50 13:57 14:30 2 13:50 13:57 ? - 13:54 13:57 14:53 2+
23 ? 1 14:33  14:34 14:46 1-
23 | M15 6 14:51  14:54 ? - 14:48 14:53 ? - 14:52  14:56 ? - 14:53 14:58 15:06 1-
23 | M3.8 7 15:03 15:14 16:05 2+ | 15:03 15:14 15:41 2 15:01 15:10 15:49 2+ | 15:03 15:18 16:18 2+ | 15:06 15:19 16:05 2+
23 ? 4 16:21  16:32 17:19 2+ | 16:24 16:35 ? - 16:27  16:31  16:47 1
23 | M2.8 4 17:00 17:05 17:20 1 16:42 16:48 17:27 2 16:43 17:17 18:09 3
23 JC99| 2 18:55 18:58 19:10 1- | 1856 19:01 19:08 1-
24 IM22] 1 06:09 06:12 06:23 1-
24 |C7.2] 4 07:13 07:16 ? - 07:11  07:18  07:22 1- 07:12 07:18 ? -
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24 | cC82 3 07:24 07:26 ? - 07:23 07:28 ? -
24 IM13) 4 07:37 07:50 08:03 1+ 07:37 07:53 08:16 2
24 ? 2 08:13 08:16 ? - 07:54 08:17 08:47 2+
24 ? 2 08:29 08:32 08:46 1- | 08:30 08:45 08:52 1
24 | C74 5 09:23  09:26 ? - 09:21 09:29 09:46 1 09:23  09:30 09:40 1-
24 | C95 6 09:49  09:54 ? - 09:47  09:53 ? - 09:51  09:53 ? - 09:51  09:57 10:01 1-
24 ? 4 09:58 09:59 10:13 1- 09:56 09:58 10:13 1- 09:58 09:59 10:17 1 10.01  10:03 10:16 1-
24 | C9.7 7 11:13  11:18 11:32 1 11:10 11:18 11:32 1 11:12 11:21  11:39 1+ | 1111 11:22 11:51 2
24 ? 1 11:36  11:38 11:58 1
24 IM1L1) 6 12:18  12:20 ? - 12:14 1217 ? - 12:05 12:22 ? - 12:20  12:22 12:30 1-
24 IM10]) 6 12:33  12:36 ? - 12:26  12:28 ? - 12:28 12:29 ? - 12:30  12:32  12:36 1-
24 ? 3 12:30 12:35 1255 1 12:32  12:36  12:50 1- 12:36  12:40  13:07 1+
24 | M1.2 7 13:04 13:14 13:42 2 13:07 13:14 13:33 1+ | 13:02 13:14 13:47 2 13:05 13:15 13:44 2 13:07 13:19 14:11 2+
24 | C5.2 3 14:44  14:47 15:00 1- 14:42  14:45 15:03 1 14:44  14:49 15:00 1-
24 ? 1 15:07 15:08 15:16 1-
24 | C53 2 15:18 15:21 15:39 1 15:18 15:23 15:37 1
24 ? 3 16:12 16:15 16:26 1- 16:11 16:16 16:22 1-
24 ? 1 17:31  17:31 17:37 1-
24 | C5.6 2 17:41 17:45 18:00 1 17:43 17:47 18:00 1-
25 [M44) 4 06:42 06:46 07:07 1 06:42 06:46 06:52 1-
25 ? 1 07:45 07:50 07:56 1-
25 | C5.0 4 12:08 12:11 12:18 1- 12:09 12:10 12:15 1- 12:09 12:15 12:29 1
25 | C3.9 4 12:29 12:33 12:51 1 12:31  12:34 12:41 1- 12:29 12:37 12:51 1
25 | C7.8 3 14:35 14:38 14:46 1- 14:35 14:38 14:48 1-
25 ? 4 14:58 15:02 15:06 1- 14:55 15:.00 15:18 1 14:58 15:03 ? - 15:01 15:05 15:13 1-
25 ? 1 15:21  15:27 15:39 1-
26 | C3.0 1 06:17 06:25 06:37 1
26 | C3.7 1 08:35 08:39 08:50 1-
26 | C45 2 09:02 09:04 09:13 1- 08:57 09:04 09:25 1+
26 |M10] 6 10:14 10:18 ? - 10:13  10:18 ? - 10:16 10:23 10:37 1 10:18  10:22  10:40 1
26 | M1.3 7 10:39  10:44 11:23 2 10:39 10:44 11:02 1 10:37  10:43 11:11 2 10:40 10:47 11:11 1+ | 10:40 10:47 11:27 2+
26 | C3.2 2 11:33  11:36 11:46 1- 11:37 11:38 11:43 1-
26 | C4.2 2 12:12 12:18 12:25 1- 12:13  12:20 ? -
26 JC43) 4 12:28 12:31 12:38 1- 12:16 12:20 13:18 2+ 12:23  12:30 ? - 12:29 12:34  12:47 1-
26 1C64) 4 12:47  12:51 13:00 1- 12:39  12:50 ? - 12:49 12,57 13:02 1-
26 ? 2 13:03 1312 ? - 13.02 13115 13:21 1
26 |M19] 8 13:20 13:30 ? - 13:14  13:30 14:.04 2+ | 13:17 13:29 14:09 2+ | 13:18 13:24 ? - 13:21  13:34  13:47 1+
26 | M1L.7 3 13:45 13:49 14:06 1 13:44 13:46 14:.03 1 13:47 13:50 14:14 1+
26 ? 1 14:17  14:23  14:29 1-
26 ? 1 15:01 15:03 15:13 1-
26 | C3.7 1 17:38 17:38 17:43 1-
27 IM11) 3 06:41 06:44 06:57 1- 06:34 06:44 07:09 2
27 JC41) 4 08:42 08:48 09:07 1 08:39 08:44 08:47 1- 08:42 08:46 ? -
27 ? 1 08:50 08:53 08:59 1-
27 ? 1 09:14 09:24 10:21 2+
27 ? 1 09:18 09:37 09:58 2
27 | C51 2 11:57 11:58 12:06 1- 11:57 11:59 12:10 1-
27 | C6.6 6 12:23  12:26  12:46 1 12:20 12:24  12:47 1+ | 12:11  12:26  12:40 1+ | 12:20  12:29  13:10 2+
27 | C55 6 13:.07 13:16 1341 2 13:.01 13:14 13:30 1+ | 13:06 13:17 13:33 1+ | 13:10 13:20 13:44 2
27 ? 1 14:26  14:28 ? -
27 ? 1 14:39  14:44 14:50 1-
27 | C6.0 7 15:01 15:04 15:12 1- 14:58 15:03 15:14 1- 15:01 15:04 15:21 1 15:02 15:08 15:18 1-
27 ? 3 15:45 15:47 15:50 1- 15:28 15:35 16:09 2
27 Jcs.1 1 20:22  20:27 20:40 1-
28 |M7.1) 3 06:23  06:27 06:43 1 06:23 06:31 06:40 1-
28 | C84 7 09:36  09:44 09:57 1 09:37 09:44 09:52 1- 09:41 09:44 09:54 1- 09:43  09:48 10:08 1
28 ? 4 11:22  11:28 11:44 1 11:26  11:28 11:45 1
28 ? 2 12:11  12:30 12:53 2
28 | C7.9 5 13:56  14:07 14:57 2+ 13:53  14:01 ? - 13:58 14:05 14:42 2
28 ? 2 14:56 15:01 15:20 1 14:59 15:06 15:11 1-
28 ? 3 15:26  15:36 ? - 15:29 15:38 ? - 15:09 15:24  15:39 1+
28 | Mm6.1 9 15:54  15:59 ? - 15:53 15:59 16:25 1+ | 15:40 1557 16:56 2+ | 15:44 1558 16:37 2+ | 15:46 16:03 16:38 2+
28 | C84 4 17:00 17:05 17:15 1- 17:01 17:05 17:10 1- 16:58 17:03 17:36 2 17:00 17:08 17:27 1+
28 | M11 1 19:39 19:40 19:50 1-
28 | X1.1 2 20:34  20:47 21:44 2+ | 20:37 20:51 21:31 2+
29 | C34 1 07:21 07:34 ? -
29 ? 1 07:39 07:45 07:52 1-
29 | C54 2 10:12  10:19 ? - 10:00 10:09 ? -
29 |c87 7 10:32  10:35 ? - 10.09 10:19  10:28 1 10:10 10:17 ? - 10:12  10:21 ? - 09:54 10:23  10:37 2
29 | Ca.0 7 10:39  10:45 11:19 2 10:32 1048  11:11 2 10:35 10:47 11:15 2 10:32  10:46 11:18 2+ | 10:37 10:51 11:29 2+
29 ? 1 11:32  11:39 11:52 1
29 ? 7 12:44  12:59 13:29 2 12:41 12,59 1314 2 12:41  12:53 13:34 2+ | 12:44 12:59 1331 2+ | 12:43 13:03  13:39 2+
29 ? 1 13:37 13142 13:54 1-
29 ? 1 15:18 15:22 15:39 1
29 | C78 6 15:46  15:52 16:11 1 15:42 15:58 16:18 2 15:43 15:53 16:18 2 15:48 15:58 ? - 15:50 16:03 16:36 2+
29 JCa3 2 16:18 16:38 17:06 2+ 16:23 16:26 17:15 2+
29 ? 1 17:23  17:27 17:39 1-
29 | C9.9 1 18:28 18:33 18:55 1+
30 | C4.2 6 10:02 10:04 10:11 1- 09:58 10:05 10:11 1- 10:.02 10:05 10:12 1- 10.03  10:10 10:21 1-
30 JC8.0 8 10:39 10:48 11:00 1 10:39  10:47  10:57 1- 10:37  10:45 11:22 2 10:38  10:47 11:03 1 10:40 1051 11:27 2+
30 | C46 7 12:.08 12:20 12:29 1 12:10 12:19 12:29 1 12:10 12:21 1231 1 12:.04 1223 1312 2+
30 ? 1 12:30 12:38 12:53 1
30 | C3.7 7 14:.05 14:10 14:16 1- 14:02  14:08 ? - 14:.06 14:12 ? - 14:06 14:18 14:27 1
30 | C41 5 14:23  14:28 14:46 1 14:22  14:26 14:46 1 14:24  14:29 14:50 1+ | 14:27 14:31 14:59 1+
30 | C43 6 16:44 16149 17:.01 1- 16:41 16:50 17:08 1+ | 16:41 16:49 17:30 2+ | 16:45 1651 17:16 1+
31 |C34 6 09:13  09:21 09:32 1 09:11  09:24 09:54 2 09:22 09:26 09:45 1 09:20 09:29  09:48 1+
31 | C43 7 10:12  10:19 10:29 1- 10:10 10:17 10:38 1+ | 10:13 10:21 10:37 1 10:10  10:22  10:47 2
31 JC39 6 13:35 13:44 13:58 1 13:33 1342 ? - 13:33  13:48 ? - 13:38 13146  14:.04 1+
31 | C48 6 14:04 14:08 14:14 1- 14:01 14:07 14:40 2 14:03 14:10 14:46 2 14:04 14:14 14:57 2+
31 ? 1 14:36  14:47 15:02 1+
31 ? 1 16:13 16:15 16:20 1-
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ﬁ Steve Parkinson (Various) Andrew Thomas (19.6/22.1/ 20.9kHz), Phil Rourke (23.4kHz) Mark Prescott (19.6/20.9/ 22.1kHz) John Elliott (19.6kHz)
g Tuned radio frequency receiver, |Tuned radio frequency receiver, 0.6m| Tuned Radio Frequency receiver, SpectrumLab/Starbase, Tuned radio frequency receiver,
g frame aerials. frame aerial. 0.6m frame aerial. Active mini-whip aerial. 0.5m frame aerial.

DAY START PEAK END (UT) START PEAK END (UT) START PEAK END (UT) START PEAK END (UT) START PEAK END (UT)

2 |cao 11:22  11:32 11:56 2

2 ?

2 |cis

2 |cee6 12:51  13:02 13:45 2+ | 1251 13:.03  13:48 2+ | 12:49 13:01 15:01 3+ | 12:56 13:06 13:34 2

3 ?

4 JCl6

5 C2.6 11:19 11:26 11:40 1 11:18 11:25 11:45 1+ | 11:18 11:26 11:54 2

5 |cC19

6 Jc13

7 |c19

7 |cao 09:51  09:54  10:03 1- | 09:51 09:55 10:09 1-

7 |c4o0 10:25 10:31 11:00 2 10:24  10:29  10:53 1+ | 10:21 10:31 11:09 2+

7 |ce63 12:02  12:11 13:15 2+ | 12:01  12:.09  12:40 2 12:02 12:08 13:39 3 12:06 12:14 12:48 2

7 Cl1

7 Jca3

8 C17 10:41 10:45 10:58 1- 10:39 10:43 10:54 1-

10 JC16

10 [ M7.4 12:08 12:15 13:30 2+ | 12:07 12:16 14:15 3+ 12:14  12:19 13:56 3

10 | C11

10 | C6.9 15:31 15141 16:03 1+ | 15:30 15:39 15:52 1 15:38 15142 16:11 2

11 JC58 08:45 08:52 09:18 2 08:43  08:52  09:08 1 08:44 08:53 09:27 2

11 | Cl6 11:50 11:59 12:20 1+

12 Jc25

12 JC33

12 ?

12 JC3.9 11:21  11:37 12:35 2+ | 11:20 11:36  12:21 2+

12 JC33

14 [ M1.0

14 | C4.0 10:45 10:58 11:40 2+ | 10:54 10:58 11:23 1+ | 10:41 10:57 12:06 2+

14 ] C3.0

16 ?

16 JC1.6

16 | C1.6

16 | M35 16:24 16:38 17:41 2+ | 16:33 16:38 16:54 1

16 JC8.2

17 Jc28

17 | C43 10:41 10:44 11:05 1 10:37 10:44 11:03 1+ | 10:39 10:45 11:18 2 10:44 10:48 11:02 1-

17 | C55 12:09 12:15 12:40 1+ | 12:08 12:15 12:54 2+ | 12:09 12:16 12:55 2+ | 12:14 12:19 1248 2

17 Jc23 12:57  13:.01 ? -

17 JcC31 13:13  13:20 ? -

17 | ca7 13:39  13:43 13:55 1-

17 | C4.9 15:37 15:44 16:00 1 15:33 15145 16:12 2 15:42  15:47 15:55 1-

18 JC24

18 ?

18 | C5.1 13:54 14:07 14:36 2

18 JcC4.2

18 JC31

19 Jc4.2

19 Jc28 10:00 10:04 10:20 1

19 | C3.6 11:33 11:37 11:53 1 11:30 11:40 11:50 1

19 JcC31

19 | C59 12:46 12:54 13:51 2+ | 12:46 12:54 13:30 2 12:54 12:57 13:17 1

19 ?

19 ?

19 Jca27

19 Jc29

19 | C7.1 17:25 17:28 17:32 1-

20 | M7.4 07:32  07:37  08:07 2

20 | C6.3 09:50  09:56  10:39 2+ | 09:51 09:57 10:28 2

20 ?

20 | C3.2 13:27  13:37 1358 1+ | 13:29 13:37 13:56 1+

20 ?

20 | C33 14:48 14:53 15:06 1-

21 |c87 11:28  11:34  12:23 2+ | 11:28 11:38 12:37 2+ | 11:33  11:38 12:11 2 11:28  11:33  12:30 2+

21 ?

21 | C5.8

22 | C43

22 | C6.0 13:24 13:34 1347 1 13:22  13:53 ? - 13:27  13:31 ? -

22 | C6.2 13:47  13:59  15:09 2+ ? 14:13 ? - ? 13:38 ? -

22 ? 13:52  14:03 14:30 2

22 | C84 ? 14:41 15:11 - ? 14:44 ? -

22 ?

22 | C41

22 | C49

22 | M4.2

23 | M11 06:52 06:55 07:01 1-

23 | M2.4 07:02 07:06 07:10 1-

23 | M3.1 07:33  07:44 07:51 1- 07:38 07:46 08:07 1+

23 ?

23 ? 08:57  09:10  09:37 2 09:09 09:13 09:39 1+

23 ?

23 ?

23 | C6.7 11:21 11:23 ? -

23 | M1.0 11:15 11:31 11:59 2 11:31 11:35 11:58 1+

23 ?

23 ?

23 | M13 12:40 12:48 13:08 1+ 12:45 12:51 ? -

23 | M11 13:08 13:12  13:34 1+ 13:12  13:16 ? -

23 | M1.9 13:34 13:39 1351 1- 13:38  13:42 ? -

23 | M5.3 13:51 13:56 14:51 2+ 13:54  14:00 ? - 13:57 13:53 14:30 2

23 ?

23 | M15 14:51 14:55 15:05 1- 14:55 15:00 ? -

23 | M3.8 15:05 15:15 16:14 2+ 15:07 15:20 15:58 2+

23 ? 16:24  16:25  16:35 1-

23 | M2.8 16:29 16:43 17:18 2+

23 | C9.9

24 | M2.2

24 | C7.2 07:11  07:19  07:22 1-

24 | C8.2 07:22  07:27 07:34 1-
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24 IM13 07:37 07:51 08:19 2 07:43 07:58 08:18 2
24 ?
24 ?
24 | C74 09:22  09:27 09:46 1 09:27 09:35 09:41 1-
24 | C95 09:46  09:55  10:10 1 09:55 09:58 10:17 1
24 ?
24 | co7 11:11  11:220  11:53 2 11:16  11:26  11:51 2 11:10  11:20  12:00 2+
24 ?
24 |M11 12:16  12:19  12:33 1- 12:21  12:24  12:30 1-
24 | M1.0 12:33 12:36  13:05 1+ 12:36  12:40 13:01 1
24 ?
24 |m12 13:05  13:17  13:59 2+ 13:10 13:18 14:01 2+
24 ] C5.2
24 ?
24 ] C53
24 ? 16:14  16:16  16:25 1-
24 ?
24 ] C5.6
25 | M4.4 06:43 06:46  06:59 1- 06:43 06:45 07:10 1+
25 ?
25 | C5.0 12:.05 1212 12:27 1
25 | C3.9 12:27  12:32 12:47 1
25 |c78 15:01 15:06 15:22 1
25 ?
25 ?
26 | C3.0
26 | C3.7
26 | C45
26 |M1.0 10:14  10:19 10:39 1 10:19  10:23 ? -
26 | M13 10:39  10:41  10:45 1- | 1043 10:49 11:17 2
26 | C3.2
26 | C4.2
26 | C43
26 | C6.4 12:51  12:55 13:03 1-
26 ?
26 | M1.9 13:24  13:32 13:30 1- 13:24 13:35 14:14 2+ | 13:20 13:30 14:15 2+
26 | m17
26 ?
26 ?
26 | C3.7
27 |m11 06:40 06:45  06:55 1-
27 | Cc41 08:42 08:52 09:14 1+
27 ?
27 ?
27 ?
27 |cs51
27 | C6.6 12:17  12:26 12:40 1 12:26  12:29 12:43 1-
27 | cs5 13:07 13:17 1345 2 13:12 13220 13:37 1
27 ?
27 ?
27 | ce.0 15:00 1504  15:17 1- | 1459 15:04 15:17 1- | 1505 15:08 15:22 1-
27 ? 15:26 15:40 16:04 2
27 Jcs.1
28 | M7.1 06:18 06:30 07:00 2
28 | C84 09:35 09:45  10:02 1+ | 09:34 09:43 10:11 2 09:45 09:48 10:21 2
28 ? 11:24  11:28  11:41 1- 11:27  11:36  11:46 1
28 ? 12:13  12:28 13:05 2+
28 | c7.9 13:55  14:06  14:57 2+ 14:01  14:14 14:43 2
28 ?
28 ?
28 | m6.1 15145  16:01  16:33 2+ | 1543 15557 16:00 1- | 15558 16:03 16:42 2 15:55  16:00  16:40 2
28 | C84
28 |m11
28 | X1.1
29 | C34
29 ?
29 | C54
29 Jc87 10:11 10:21 10:36 1 10:14  10:24 ? -
29 | Ca.0 10:36  10:47  11:24 2+ ? 10:50 11:32 -
29 ?
29 ? 12:42  13.00 14:13 3 12:47  13:02 13:56 2+
29 ?
29 ?
29 | C78 15:51 16:02 16:12 1
29 JCa3
29 ?
29 | C9.9
30 | C4.2 10.00 10:05 10:21 1 09:59 10:06 10:18 1
30 JC8.0 10:37  10:47  11:19 2 10:38  10:48 10:52 1- 10:42  10:52 11:21 2
30 | C46 12:.09 12:19  13:.01 2+ | 12:16  12:19 12:33 1- 12:15  12:23 1311 2+
30 ?
30 |cs37 14:05  14:14  14:46 2 14:05  14:12 ? - 14:10  14:15 14:43 2
30 JC41 ? 14:29 15:01 -
30 JC43 16:43 16:52 17:04 1 10:17  10:23  10:52 2
31 JC34 09:14 09:21  09:53 2 09:11 09:24 10:04 2+
31 | C43 10:11 10:19 10:44 2 10:10 10:19 10:52 2 10:16  10:22 10:56 2
31 JC39 13:36 13143 14:.02 1+ | 13:33 13:45 14:00 1+
31 |cas 14:02  14:.08  14:14 1- | 14:03 14:16 14:27 1
31 ?
31 ?




Number of S.1.D's recorded.

VLF flare activity 2005/24
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KEY: - DISTURBED. | -ﬂVE - SFE | B, C, M, X = FLARE MAGNITUDE. i Synodic rotation start
i (carrington's).
2253
o 7 IENEEENGE | 2 « IEHNEE v EEl s
F c c c _cc c__BCccc c
2022 February 2254
F_cc cc c McCC cCcM c
2022 March 2255
F_cM c c cccc M CcCMC cc cC_cccc  c c c
c cc__ ¢ CcBCC MMCC CCCM_CCCM MMCM CCCC CMCC _ CC___CMC__ C
2 3 4 5 6 7 s Bl W0 1 12 18 19 #
F MCCC CCCCCCC_ CC__MCCM MMxM| cccc MCX BMCM CMMC CC _CC__CCC__ C _ CCX CCMM CCCM CCCC CCCC__C  CMC CCCC CCCC CMMM_CMM
2258 2022 June
El 2 2 Pl = 2 1 2 3 4 5 c Il s 9 10 11 12 13 14 ‘
F CCC__CC__CcC_ CC__CCM__CC__ cC | cC cc_comMc  c ¢ ccce c
2259 2022 July
F CcCC ccC__C __cc_Cc __cc__cc | c c BC C cC M CCCC CCCC CM__CCCC  CCC
2022 August
14 15 16 17 18 20 25 26 27 28 29 30 31 1 2 3 4 5 6 —
F_CMCM CCC _MCM_CCCC c__ccce c c cc__c cc
2022 September
PO 2 o 15 16 2 23 24 25 2 29 31 | 1
F C_ CC_CCCC C CMMM_MCC CCMM CMMM MCCC c CCCM CMMM CMMM CCMM CMMM CCCM__ C_ || CC CCCC CCCC_CCCC CCMC
2262 2022 October
T 2 13 18 21 22 23 24 25 28 29 30 1
F_ccC C__ CCCC CCCC CCCe|MCcCC MM M CC_ C_MCCC M __ CCCC CCCM CCCC ccc_ccce cc__ccmm| cc cmmc
2022 October 2263
1 SN - EEEEGE - S > »
F M c c cB cc_ ¢ c
17 19 20 21 2 23 24
F cc_ccc M ccc
1“4 15 16 17 18 19 20 21
F MMMM_CMCM MMMC cc_ccc M c c
7 8 9
F c ccC__cMm CM__cccM CC_MCCM_MM_MCMM _MC _MCMC_MC _CCC__CM___ C MC
2267 2023 February
10 20 IETNNGNNEE > > 26-29 12 oz [l - DT > s wu
F MMC CC__CC CMCM C _ CCC__MCM_CMCC c c_ cc c c c C__CC___CM_MMMM MCCM MMXM MMMM CCCM _CCM
2268 2023 March
F CCCC_C _CX C__ CC_CMCC MCCM CCCM CMCC CCM [CCMM__CC _ CC CC__CCCC _MCCX CMMC CCMC MCCC__C  MC__ CCC_CCCC _ C
2269 2023 April
P 0 s v 20 21 o2 _ 26 27 28 29 6 7 8 9
F C C _cccM _Cc  ccc  C c c cC__ccc_cc MC cc MC cc_ccce
2270
F_MCCC__MC__CCC CCCC CCMC CCCC € CC CCC__CCC CCCCl M CC cc c M CC_CCCC CCM [[CCMC CCCC MMMM MCCC CMM__ CC
2271 2023 June
F__ C_ CCCM MCMM MCCC MCCM CCCC CCCC  C C_ CCCM CCCC|MMMM MCCM MMMM CCCM CCMC CCMC MCCM CCMC CCC_CCC__MC__ C  MMMC cMcMcccc  cc
2272
F_CC_CCCC C  CCCC CMCC CC CM_ C CCCC CCCC. CC CC_MCMM_CC M MC CCMX CMMC CMCC _ C_ CCMC CCCC CCMC CMCC MCC _CCCM
2023 July 2273
F_CcCCllcccc cccc McCC . MC CCCM CCM MC € CCC CCCC MMMM MMCC CCCM_MCCC MMMC MCMM _CCC_MMMM CMCM _ C C__cC__cC___C_CCCM CMCM
2274
F_CMCC CMCC CCCM__MC _CMCC[MMMM MMMM CMCC _CC__MMCX__CM_|CMMX__MC __ C ccce ceccc © c __cc_ ccc c _cc_ cc
2023 Septembe| 2275
30 o IEE o o o IEEEEENTE - TN
F c MC | MCC _CC _MCC CCCC CCM_CCC__ C C _CCCMMCCC C CCM__C  cC  C c
2023 October
29 30 6 7 8 o 10 1 12 SN s
F_MCCC CMCC_ M __CCMM CCCC CCMC _C __ CC MCC _cccccomfcccec _cecm ccce  c C__CC__cC _cC_ CCC _CMCC  cC c c
2277 2023 November
16 v S > 3 2 s 1 2 3 1 12
F_ccc c c cc  cc cccc MCM __ CCM MCM__ C c c c_ ccc
2278
F_C_cccc c CM__ cC__Mccc ccee CCMC__MC c c ccc c MCM
2279 2024 January
10 1 21| 22 23 24 25 26 27 28 29 30 31 h > el -+ 5
F_CCC_CcCCC_CC_ C MMX _MCCM_CC__ C c MM c cccel ™
2280
F ¢ cc cM_ccM_ c cc C__ccC C__CMMM_CCC_cccC ccc_ccc ¢ c | cc
2024 February 2281
2 3 5 6 7 8 o OE s R 0 0 22 2 23 22 2 [JEEE 2
F CCCC CCCC MMMM_CC  CC__CCM_MMMM CXM__ C C_CMCM_CC_MCCC|CCCM XCC__ C C  CC__ CC__CCCC XCCM CMMM MMMM_CM  C c  cc
2024 March 2282
F ccc C__cc _c_cccec c cMcc  cccccc MCC CCMC _CCCC _CCCC_CCCC _MCCC_CC__CCCM MMMM MMMM MCCC MMMM
2024 April 2283
27 28 29 30 4 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22
F_MCCC MMMX CCCC CCCC CCCC




