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RADIO SKY NEWS 2024 SEPTEMBER.

VLF SID OBSERVATIONS.

Solar activity in September started strongly, but faded away mid-month. We recorded 132 classified
flares compared with 305 in August. This lower level was last recorded in February, with a count of 134. Many
of the flares were fairly strong, with 34 M-class and two X-class. There were also plenty of multiple peaked
flares, some of which merged to give a single SID depending on the frequency monitored.
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Paul Hyde’s recording from the 11th shows the merging of the M1.4 and M1.8 flares, giving a double

peaked SID. The SWPC satellite bulletin lists these as being from AR 13811, with peaks just 12 minutes apart.
The recording also shows a pair of unlisted events earlier in the afternoon. The M1.6 and M2.0 flares later in
the afternoon have produced smaller SIDs, although the 24kHz Atlantic path are much stronger. This was just
10 days before the autumnal equinox, the days getting noticeably shorter and the sunset effect clearly seen at
19.6kHz and 22.1kHz.

There was a similar pair of merging flares on the 29th. The SWPC bulletin lists two M1.7 flares from
AR13842 just 17 minutes apart. They were immediately followed by an unclassified flare lasting until 15:11. A
single SID is shown in the recording by Mark Prescott, with just a hint of a second peak at 19.6kHz.
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The first of the X-flares was recorded on the 12t shown in Mark Edwards’ recording along with the
rest of the day’s activity. | have labelled the strongest of the SIDs, but there were also several unclassified
flares appearing as more multiple peaked SIDs. The southern path at 20.27kHz has only been weakly effected
by the activity, while 19.6kHz and 22.1kHz show a much greater response to the flares.



The X4.5 flare on the 14t was towards the end of the strong activity, with just two other flares shown
in the SWPC satellite data for the 14th. Mark Prescott’s recording (below) shows a pair of similar SIDs at
19.6kHz and 23.4kHz, with what appears to be a much shorter SID at 22.1kHz. This is really a spike and wave
SID with just a very small spike at the start of the flare that is followed by a very long recovery period. Mark
Edwards reported a spread of over 90 minutes in the end timing of this event over the seven signals
monitored.
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Mark Prescott’s recording on the 4th shows a series of SIDs at 21.75kHz, much clearer than the other
signals. 23.4kHz has not responded at all, while 19.6 and 22.1kHz just give some weak SIDs. The smaller C-
flares are not so clear, but the high background X-ray flux level meant that the C-flares gave only a very small
increase in flux. The reduced activity later in the month resulted in a lower background level, and so more C-
flares were recorded.



MAGNETIC OBSERVATIONS.
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Stuart Green’s summary of the month’s magnetic activity shows just a couple of strong storms around
mid-month. There are also two short periods where the sensor was not operating.

Steyning Magnetometer (50.8 North, 0.3 West)
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There was a strong sudden impact on the 4th, shown in Nick Quinn’s recording. My own recording gives
a time of 10:32UT. The source of the Sl is not clear, the STCE bulletin suggesting a CME from September 1st.
This however was from the back of the sun, and was not expected to have any effect. The subsequent
disturbance was rather mild, and only lasted through the afternoon. There had been some mild disturbance
over the previous days, probably from a turbulent solar wind.
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There were some short periods of mild disturbance over the following week, but the first strong activity
started on the 12th, shown in this chart from Thomas Mazzi in Italy. The activity continued into the 13th, shown
in Roger Blackwell’s recording:



nT GM4PMK Willowbank Observatory Isle of Mull {I066xj) 12.09.2024 nT GMAPMK Willowbank Observatory Isle of Mull (1066xj) 13.09.2024
= K2 K4 K5 K5 Ko K6 K& Ka 200 K6 Ka Ka K3 K3 Ka K5 K6
400 -+
150

. Ve s,
: .w_mgﬁf%ylw Wﬁ : V R e _ﬂ_f\’\«f'/\"\unvv h

-100

200 -

=300 -
-180  t+Bx

400 1 EJ‘ >
“By s=1) -By si=r)
« Bz s Bz
oo —— " " 200 — — — —
uTC 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00: Fc 03:00 06:00 09:00 12:00 15:00 18:00 21:00 ™ Tbo:0o

The vertical scale changes between the two charts, the strongest peak being around 18-20UT on the 12th,
There is a small impact spike at about 03:45, also seen in Callum Potter’s recording:
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The STCE bulletin lists a CME from the 10t as being the source of the disturbance. Mild disturbance continued
through the 14th to 16t increasing again just before midnight on the 16t. Nick Quinn’s recording shows
another impact just before midnight on the 16th, with a more active period in the morning of the 17th,

Steyning Magnetometer (50.8 North, 0.3 West)
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The STCE bulletin gives the source as a CME from the 14th. This activity continued through the 18t to
24th before another more active period on the 25, Callum Potter’s recording shows magnetic turbulence all

day on the 25th;
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It was much quieter after this, with just a few minor disturbances on the 29th and 30th.

Magnetic observations received from Roger Blackwell, Thomas Mazzi, Callum Potter, Nick Quinn and John
Cook.

SOLAR EMISSIONS
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Colin Clements’ recording from the 13th shows a strong 151MHz emission starting at 15:05UT,
matching the M1.2 flare. The flare lasted for over an hour based on our SID timings, the 151MHz noise lasting
rather longer. Much shorter noise bursts were recorded at 408MHz and 610MHz.
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Colin’s recording from the 29t shows a lot of 151Mhz activity. The strong peak around 13:00 matches
the M1.0 flare, possibly with a contribution from the first of the M1.7 flares at 14:21. The SWPC bulletin
includes an unclassified flare at 11:07 which may be linked with the earlier 151MHz and 408MHz activity .
Colin has also recently installed a 60MHz antenna in the loft, aimed to catch the Autumn / Winter activity. This
has shown activity for nearly three hours from midday, covering the M1.0 and both of the M1.7 flares.

MUONS
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2024-09 Muon count adjusted for temperature & atmospheric pressure  bins=300s, elev=125m
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Mark Prescott’s Muon charts show three very pronounced peaks. One of these was due to a local
thunderstorm, and is a common effect, the other two do not appear to match any significant solar activity.
There had been multiple minor CMEs early in September, but no significant magnetic disturbances was
recorded on the 5t or 22nd. The weather here in the UK has been fairly turbulent with a large variation in air
pressure, but the peaks remain after the raw data has been corrected for temperature and pressure.

The August BAA journal included an interesting item describing the construction of a Muon detector.
One of the members of our local library astronomy group has built a version of this design, bringing it along
to a recent meeting. The results were quite interesting, with several captures during the short period that it
was operating. It is essentially a miniature cloud chamber, so events are seen visually rather than being logged
and counted. To demonstrate its operation we had as small web camera aimed into the chamber, with the
activity seen on a monitor screen.

Section webinars continue, with a talk on the development of a global network for cosmic ray Muon
detection on Friday December 6. If you are not on the mailing list for the webinars, then do contact Paul
Hearn for details.



Number of S.1.D's recorded.

VLF flare activity 2005/24
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BAA Radio Astronomy Section.

2024 SEPTEMBER.

ﬁ g John Cook (23.4kHz/22.1kHz) Roberto Battaiola (23.4kHz) Paul Hyde (Various) Mark Edwards (24.0/19.6/22.1kHz) Colin Clements (21.75/23.4kHz)
g 5 Tuned radio frequency receiver, Modified AAVSO receiver. Spectrum Lab / PC 1.5m frame Spectrum Lab / PC 2m loop aerial. Tuned Radio Frequency receivers,
£ 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)
1 C6.7 1 07:21  07:24 07:32 1-
1 M1.4 6 07:54 08:02 08:43 2+ | 07:55 08:02 08:28 2 07:52 08:04 08:47 2+
1 car 1 10:53  11:10 ? -
1 c8.0 1 10:49  11:27 ? -
1 ? 1 11:40 12:29 ? -
1 M5.5 6 11:50 12:18 17:14 3+ | 12:45 13:01 16:37 3+ | 11:40 13:05 17:12 3+
2 ? 1 11:03 11:11 ? -
2 C6.7 4 11:25 11:32 11:49 1 11:20  11:33 ? - 11:25 11:35 11:52 1+
2 ? 1 11:54 12:06 12:35 2
2 ? 4 13:15 13:28 ? - 13:17  13:25 ? - 13:15 13:28 15:.06 3
2 M2.9 8 13:36  13:42 14:50 2+ 13:36 14:55 2+ | 13:35 13:44 1458 2+ | 13:13 13:43 15:30 3+
2 C6.6 4 15:42 15:48 15:56 1- 15:42 16:10 1+ | 15144 15148 16:03 1
2 C9.0 1 19:30 19:33 19:37 1-
3 M1.4 6 07:18 07:29 08:30 2+ | 07:20 07:34 08:.07 2+
3 C55 5 09:58 10:02 10:30 1+ 09:57 10:20 1 09:59 10:02 10:21 1
3 c8.7 8 10:46  10:51 11:32 2+ 10:44 10:54 11:29 2 10:47 10:55 11:26 2
3 C4.6 4 11:44 11:46 11:59 1- 11:45 11:49 12:07 1 11:44 11:50 11:55 1-
3 * 1 13:01 13:05 13:18 1-
3 * 2 14:02 14:04 14:27 1 14:03  14:.07 14:22 1
3 M3.3] 10 15:59  16:04 17:45 3 15:57 16:03 17:08 2+ | 15557 16:.07 17:21 2+ | 15,59 16:07 ? - 15:59 16:14 17:46 3
3 ? 1 16:10 16:13 16:54 2
3 C75 1 17:51 18:03 18:32 2
4 C5.0 3 09:39  09:40 09:50 1- 09:38  09:42 09:51 1- 09:40 09:44 10:05 1
4 ? 1 10:27  10:37 10:55 1+
4 Ca.4 2 11:28 1158 2 11:26  11:31 11:36 1-
4 c88| 10 12:25 12:53 1+ | 12:21 12:25 12:47 1+ | 12:21 1+ | 12:23 12:26 12:58 2 12:23 12:27 13:07 2
4 M10] 10 13:22  13:50 2 13:08 13:20 13:43 2 13:11 2 13:11  13:24 1421 2+ | 13:.07 13:24 15:15 3+
4 car 4 15:21 15:26 15:40 1 15:23 1- 15:22  15:29 15:56 2
5 C6.6 3 07:52 07:57 08:08 1- 07:53 - 07:50 08:00 08:05 1-
5 C7.6 2 08:17 1+ | 08:19 0825 08:42 1
5 M2.8 8 08:52 08:57 ? - 08:49 - 08:44  09:12 ? - 08:52 08:58 09:28 2
5 M1.6 6 09:34 09:44 10:20 2+ 09:29 2+ | 09:29 09:42 10:29 2+ | 09:28 09:43 10:59 3
5 ? 1 11:39  11:42 12:06 1+
5 C5.1 2 12:46 1- 12:50 12:51  13:02 1-
5 C6.1 2 13:05 1- 13:06 13:09 ? -
5 M13] 10 13:26 ? - 13:20 13:25 13:37 1- 13:22 - 13:20 13:25 ? - 13:23 13:30 14:06 2
5 Cc7.8 6 14:18 14:35 1+ | 1407 14:39 14:19 1- 14:09 - 14:09 14:20 ? - 14:06 14:20 14:37 1+
5 Cc7.8 6 14:52  15:19 1+ | 1447 14:57 15:15 1+ | 1448 2 14:48 15:00 15:33 2 14:47 15:.01 16:46 3
5 Ca.4 2 16:06 1 16:07 16:12 16:32 1
5 Cc4.2 2 17:55 1 17:56 18:02 18:15 1
5 C6.5 1 18:39 18:41 19:00 1
6 C75 4 07:56  08:00 ? - 07:58 1+ | 07:57 08:.00 09:08 2+
6 C6.2 6 14:02 14:05 1445 2 13:59 14:04 14:13 1- 14:03 2 14:02  14:08 14:36 2
6 Cc7.0 1 16:09 16:28 16:54 2
6 Cc8.0 1 19:15  19:17  19:27 1-
7 M1.6 2 06:52 07:28 ? - 07:05 08:04 09:33 3+
7 c4.9 1 14:11  14:20 14:29 1-
7 C5.0 2 16:08 16:17 16:44 2 16:11 16:14 16:34 1
7 * 1 17:20 1722 17:32 1-
7 Ca.4 1 17:41  17:47 17:52 1-
8 M1.5 9 15:19  15:27 16:35 2+ | 15:10 15:34 15:59 2+ | 15114 15:32 16:55 3 15:17  15:31  16:17 2+ | 15:17 15:35 16:26 2+
9 ? 1 08:07 08:24 ? -
9 M1.5 6 08:41 0853 09:42 2+ 08:41 0853 09:54 2+ | 08:30 08:56 ? - 08:05 08:58 09:18 2+
9 ? 1 09:17  09:31 ? -
9 M1.7 7 10:27 1109 2+ 10:02 11:29 3 09:57 10:31 12:04 3+ | 10:03 10:32 12:15 3+
9 M1.0 6 12:17  12:32 1- 12:12 12:19 12:30 1- 12:12 13:05 2+ | 1215  12:21 ? - 12:15 12:21 12:35 1
9 ? 1 12:34  12:46 13:34 2+
9 M3.4 9 17:.03 17:.04 17:32 1+ [ 17:.00 17:10 17:40 2 17:01 17:11 1816 2+ | 17:02  17:12 17:31 1+ [ 17:03 17:11 17:36 2
10 | C5.6 9 11:03 11:13 1155 2+ | 10:59 11:18 11:58 2+ | 11:02 11:11 12:31 3 11:.03 1124 ? - 11:04 11:18 11:59 2+
10 ? 1 11:58 12:03 12:14 1-
10 ? 2 13:08 13:19 13:35 1+ | 13:14 13:27 13:35 1
10 * 1 15:17 1521 15:27 1-
10 [ M16] 10 15:42  15:48 16:02 1 15:37 15:47 16:51 2+ | 15:37 1549 16:57 2+ | 15140 1545 16:45 2+ | 15:36 15:52 16:41 2+
10 ? 1 16:57 17:05 17:24 1+
10 | C3.9 1 17:59 18:03 18:12 1-
11 | C45 4 08:26 08:29 08:47 1 08:23 08:229 08:49 1+ | 08:25 08:32 08:56 1+
11 | C45 1 09:36  09:48 ? -
11 | C5.9 2 09:53 10:02 10:20 1+
11 ? 1 10:33  10:38 10:48 1-
11 | C46 5 11:09 11:18 11:47 2 11:11 11:20 11:38 1+ | 1109 11:23 11:43 2
11 * 1 11:54 11:56 12:05 1-
11 fMm18] 10 12:33  12:38 13:22 2+ | 12:29 12:34 12:56 1+ | 12:31 12:39 13:14 2 12:33  12:42 ? - 12:31 12:38 13:10 2
11 ? 1 13:18 13:32 ? -
11 ? 1 13:43 1347 ? -
11 ? 2 13:51 13:53 14:30 2
11 | M14 5 15:21 ? - 15:10 15:18 15:33 1 15:14 1522 16:33 2+
11 | M18 8 15:37 15:43 1- 15:34 15:42 16:34 2+ | 15111 15:35 17:03 3 15:14 15:32 16:35 2+ | 15:14 15:34 16:48 3
11 | M16 5 17:23  17:26  17:39 1- 17:22 1727 ? - 17:21  17:28 ? -
11 | M2.0 2 17:47  17:52  19:00 2+ | 17:46 17:54 18:28 2
12 | m2.7 2 06:15  06:20 ? - 06:12 06:15 06:22 1-
12 | Co7 7 08:34 08:40 09:07 2 08:27 08:39 09:00 2 08:32 08:42 ? - 08:27 08:44 09:01 2 08:27 08:44 09:34 2+
12 * 1 08:58 09:03 09:29 1+
12 | X1.3] 10 09:34 09:45 11:.09 3 09:38 09:44 10:14 2 09:33 09:44 10:55 2+ | 09:33 09:48 11:.05 3 09:34 09:41 11:40 3+
12 * 1 12:01 12:13 ? -
12 | c8.2 1 12:16  12:25 ? -
12 * 1 12:01 12:46 ? -
12 [ M1.2 8 13:17  13:21 13:56 2 13:13 13:20 13:37 1 13:13  13:23 1353 2 13:09 13:23 14:23 2+ | 13:18 13:26 14:29 2+
12 [ me.8] 10 14:40 1446 16:17 3 14:35 14:44 15:37 2+ | 14:37 1444 1536 2+ | 14:38 1445 ? - 14:29 14:45 16:57 3+
12 | M16 1 15:04 15:.07 16:01 2+
12 * 1 17:18 17:31 17:52 2
12 | C7.4 1 18:30 18:34 18:49 1
13 | M5.2 8 06:45 06:50 07:32 2+ 06:44  06:56 ? - 06:45 07:00 ? - 06:46 06:59 08:18 3
13 ? 1 07:04 07:12 08:04 2+
13 | M29 9 08:19 08:34 09:19 2+ 08:17 08:225 09:30 2+ | 08:12 08:29 08:51 2 08:18 08:40 09:57 3
13 * 1 09:05 09:13 09:50 2
13 ? 1 10:34  10:45 11:11 2
13 | C9.6 9 12:27  12:34 13:.09 2 12:26  12:34 12:55 1+ | 12:27 12:35 13:.03 2 12:25 12:37 13:12 2+
13 ? 3 14:29 14:36  14:46 1- 14:31  14:38 ? -
13 ? 1 14:47  14:52 ? -
13 | M12] 10 15:01 15:11 16:05 2+ | 14:59 15:10 15:56 2+ | 1459 15.07 16:23 2+ | 1457 1505 15:54 2+ | 14:59 15:09 16:25 3
13 | M14 2 17:52 17:58 18:21 1+ | 17:52 17:58 18:15 1
13 | C9.4 1 18:59 19:05 19:13 1-
14 | M3.0 9 07:36  07:44 08:34 2+ | 07:28 07:37 07:58 1+ | 07:31 09:20 3 07:36  07:44 08:18 2 07:25 07:48 08:40 2+
14 | C5.4 4 14:20 15:12 2+ | 14:22 14:34 1459 2
14 ? 1 14:43  14:49 ? -
14 | X45] 10 15:17 15229 17:13 3 15:14 15:29 16:04 2+ | 15:18 1529 18:01 3+ | 15119 1523 16:28 2+ | 15:15 15:20 17:52 3+
15 | C3.7 2 11:03 11:13 11:23 1 10:45 11:12 11:41 2+
15 | Cca7 3 15:28 15:31 15:37 1- 15:25 15:32 1553 1+ | 15:28 15:33 15:47 1
16 | C5.0 8 13:29 13:48 14:15 2+ | 13:34 13:47 14:12 2 13:34  13:49 14:49 2+ | 13:36 13:49 1441 2+ | 13:31 13:52 16:21 3+
16 * 1 14:26  14:29 14:42 1-
17 | C3.9 3 12:23 12:33 12:47 1 12:25 12:36  13:25 2+ | 12:17 12:38 12:55 2
18 | C29 2 13:12  13:14 13:23 1- 12:33  13:09 14:20 3
19 | C2.6 1 15:22  15:30 15:41 1
20 | C39 4 14:54 14:58 15:12 1- 14:52 14:56 15:07 1- 14:52 15:24 1+ | 1456 1459 15:18 1
22 |C37 3 13:22 13:28 13:35 1- 13:24 13:53 1+ | 1326 13:34 13:51 1
23 | C45 5 10:07 10:28 1 10:01 10:08 10:15 1- 10:03 10:27 1 10:04 10:08 10:33 1+
23 | M13 9 14:51 1522 2+ | 14:27 14:54 15:55 3 14:28 16:05 3 14:29  14:52 1857 3+ | 14:22 14:53 15:54 3
24 1 C6.9 8 11:49 12:44 2+ | 11:37 11:46 12:02 1 11:43 12:30 2+ | 11:43 11:53 12:40 2+ | 1140 11:52 12:52 2+
25 ? 1 10:13  10:24 10:36 1
25 | C9.6 3 14:48 15:26 15:59 2+ | 14:53 16:51 3 14:52  15:23  16:47 3
26 | C3.8 5 11:28 11:35 11:55 1+ | 1124 11:30 11:39 1- 11:27 11:52 1 11:26  11:35 11:43 1-
26 ? 2 12:01 12:13 12:28 1+
26 ? 1 13:07 13:10 13:37 1+
27 | C9.9 4 07:52 08:00 08:33 2 07:50 08:00 08:32 2 07:49 08:06 08:18 1+
27 | Cc84 9 10:19 10:30 11:.03 2 10:15 10:30 11:.01 2+ | 10:21 10:38 11:28 2+ | 10:22 10:34 11:.03 2 09:47 10:35 11:36 3
27 ? 3 14:35 14:51 15:35 2+ | 14:34 1457 15:36 2+
28 * 1 10:42 10:46 10:54 1-
28 | C28 1 15:58 16:04 16:15 1-
29 [M10] 10 12:52  12:56 13:15 1 12:49 12:54 13:06 1- 12:52  12:58 13:30 2 12:52  12:56 13:56 2+ | 12:48 12:57 14:12 2+
29 [M1L7] 10 14:15 14221 ? - 14:10 14:36 15:38 3 14:16  14:29 1558 3 14:13  14:38 15:37 2+ | 1412 14:39 15:21 2+
29 | M17 1 14:41 14:48 1523 2
30 | C3.0 1 10:34 10:38  11:11 2




BAA Radio Astronomy Section.

2024 SEPTEMBER.

ﬁ Steve Parkinson (Various) |Andrew Thomas (19.6/18.3/22.1kHz)] Phil Rourke (23.4kHz) Mark Prescott (19.6/20.9/22.1kHz) John Elliott (19.6kHz/21.7kHz )
g Tuned radio freque_ncy receiver, Tuned radio frequency receiver, Spectrum Lab, 0.6m frame aerial. Spe_ctrumL_ablS_larbase, Tuned radio frequency receiver,
2 frame aerials. 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)

1 |ce7

1 M1.4 07:55 08:04 08:50 2+ | 07:55 08:04 08:58 2+ 07:53 08:03 09:05 2+

1 |ca7

1 c8.0

1 ?

1 M5.5 11:47 13:14 16:50 3+ | 11:44 13:.01 15:59 3+ | 11:48 13:21 16:14 3+

2 ?

2 C6.7 11:27 11:31 11:51 1

2 ?

2 ? 13121 13:32 ? -

2 [M29 13:16 13:44 14:35 2+ | 1316 1345 1524 3+ ? 13:47 14:58 - 13:15  13:45  14:40 2+

2 C6.6 15:43 15148 16:10 1+

2 | cCo.0

3 M1.4 07:19 07:31 08:12 2+ | 07:21 07:29 08:15 2+ 07:25 07:36 08:05 2 07:20 07:30 08:50 3

3 |C55 09:59 10:03 10:15 1- | 09:55 10:04 10:23 1+

3 c8.7 10:46  10:54 11:15 1+ | 10:45 10:51 11:42 2+ | 10:36 10:52 11:16 2 10:49  10:59 11:36 2+ | 10:45 10:52 11:25 2

3 | C46 11:43  11:46  12:08 1

3 *

3 *

3 M3.3 15:59 16:12 17:20 2+ | 15:59 16:14 17:20 2+ | 16:00 16:14 17:12 2+ | 16:03 16:13 17:03 2+ | 16:00 16:08 17:20 2+

3 ?

3 C75

4 |cso0

4 ?

4 |caa

4 c8.8 12:23  12:29  12:59 2 12:22 12:26 13:11 2+ | 12:23 12:26 12:49 1+ | 12:27  12:34 ? - 12:23 12:27 13:05 2

4 |m10 13:12  13:24 13:50 2 13:11  13:23  14:.05 2+ | 1311 1324 13:39 1+ | 13116 13:31 14:.03 2+ | 1316 1323 14:.00 2

4 ca7 15:24 1527 15:40 1-

5 |C66

5 C7.6

5 [M28 08:50 08:58 10:48 3 08:52  08:59 ? - 08:56  09:03 ? - 08:53  08:58 ? -

5 M1.6 ? 09:43 10:30 - 09:33  09:45 ? -

5 ?

5 C5.1

5 [C61

5 M1.3 13:23  13:28 13:50 1+ | 13:21 13:30 16:04 3+ | 13:22 13:28 13:53 1+ | 13126 13:32 13:57 1+ | 13:27 13:30 14:.07 2

5 [C78 14:09 14:21 14:48 2

5 C7.8 14:50 15:00 15:25 2

5 [ C44

5 Cca.2

5 |C65

6 C75 07:57 08:01 08:16 1

6 [C6.2 14:01  14:04 14:28 1+ 14:02  14:.05 14:40 2

6 C7.0

6 ] C8.0

7 M1.6

7 |ca9

7 C5.0

7 *

7 Ca.4

8 |M15 15:17  15:33  16:20 2+ | 15:15  15:32  16:25 2+ | 15:18 15:31 15:55 2 15:18  15:33  16:25 2+

9 ?

9 [M15 08:43  08:55  09:42 2+ | 08:42 08:54 09:18 2

9 ?

9 [M17 09:59  10:31  11:53 3 10:01 10:28 11:16 2+ | 10:10 10:33 11:35 2+

9 M1.0 12:15 12:36 13:12 2+

9 ?

9 M3.4 17:02  17:12 1811 2+ | 17.01 17:09 17:29 1+ 17:.07 17:16 18:01 2+ | 17:03 17:10 17:30 1+

10 | C5.6 11:.03 11:17 12:20 2+ | 11:03 11:14 1240 3 11:.07 11:19 12:40 3 11:.03 11:13  13:.00 3

10 ?

10 ?

10 *

10 |M16 15:39 1550 16:39 2+ | 15:39 1549 1644 2+ | 15:17 15:47 16:27 2+ | 15145 15:53 16:28 2 15:40 15550 16:45 2+

10 ?

10 | C39

11 | C45 08:25 08:31 08:45 1

11 | C45

11 ]| C5.9 09:53 09:58 10:24 1+

11 ?

11 | C46 11:10  11:19 11:33 1 11:09 11:21 11:51 2

11 *

11 [M18 12:34  12:40 13:20 2+ | 12:31 12:41 14:38 3+ | 12:33 12:39 13:34 2+ | 12:36 12:43 13:23 2+ | 12:33 12:43 13:15 2

11 ?

11 ?

11 ? 13:31 1356 14:29 2+

11 [ M14 15:13  15:19 16:15 2+ 15:18  15:26 ? -

11 |m18 15112 15:31  16:42 3 15:15 15:32 16:34 2+ ? 15:36  16:19 -

11 [ M16 17:23 17:27 17:46 1 17:23  17:31 17:34 1-

11 | m2.0

12 [m2.7

12 | Co.7 08:33  08:44  09:33 2+ 08:34  08:44 ? -

12 *

12 | X1.3 09:38 09:46 11:20 3 09:33  09:44  11:25 3 09:34  09:45 10:58 2+ | 09:40 09:50 11:06 3 09:38  09:47  11:10 3

12 *

12 | c8.2

12 *

12 | M1.2 13:15  13:23  14:.06 2+ | 13:14 1324 14:.00 2+ | 1322 1327 14:.01 2

12 | M6.8 14:41 1445 16:00 2+ | 14:39 14:45 16:14 3 14:39 1445 16:.05 3 14:3 14:48 15:55 3 14:39 14:55 16:30 3

12 | M16

12 *

12 | C7.4

13 | M5.2 06:45 07:00 08:00 2+ | 06:48 06:58 08:00 2+ | 06:43 06:59 ? - 06:47 06:55 07:35 2+

13 ?

13 [ M2.9 08:18 08:38 09:35 2+ | 08:17 08:38 09:39 2+ | 08:17 08:40 09:07 2+ | 08:24 08:39 09:44 2+ | 08:18 08:40 09:30 2+

13 *

13 ?

13 | C9.6 12:26  12:37 13:05 2 12:27  12:36  13:.03 2 12:27  12:34 12:55 1+ | 12:31 12:36 13:25 2+ | 1225 12:35 1310 2

13 ? 14:30  14:35 14:47 1-

13 ?

13 [M1.2 15:01 15:11 15:50 2+ | 15.01 15:11 16:16 2+ | 1501 1510 16:32 3 15:04 15:13 16:10 2+ | 15:.00 15:18 16:00 2+

13 | M1.4

13 ] C94

14 | M3.0 07:33 07:45 08:30 2+ | 07:33 07:47 09:22 3 07:35 07:44 08:29 2+ 07:39  07:45  09:20 3

14 | C54 1421 14:30 15:.07 2+ | 14:20 14:31 15:14 2+

14 ?

14 | X45 15:17 15129 17:46 3+ | 1515 15:29 17:23 3+ | 15117 1529 17:09 3 15:20 15:33 16:47 3 15:17 15:42 17:25 3+

15 | C3.7

15 | Ca7

16 | C5.0 13:38 1350 14:21 2 13:41 13551 14:45 2+ | 13:35 13:38  14:30 2+

16 *

17 | C3.9

18 | C2.9

19 | C26

20 | C3.9

22 | C37

23 | C45 10:04 10:08 10:20 1-

23 |M13 14:30 1455 15:47 2+ | 1429 1451 1544 2+ 14:37 1459 15:45 2+ | 1427 1455 ? -

24 1C6.9 11:40 11:52 12:58 2+ 11:45 11:59 12:27 2 11:35 11:50 13:20 3

25 ?

25 ] C9.6

26 | C38 11:26  11:29 11:48 1

26 ? 11:59  12:12  12:45 2+

26 ?

27 ] C9.9 07:49 08:03 08:36 2+

27 | C84 10:18  10:36  11.03 2 10:21  10:35 10:55 2 10:26  10:42 11:20 2+ | 10:18  10:33  11:15 2+

27 ? 14:18  14:37 15:24 2+

28 *

28 | C28

29 | M1.0 12:52  12:58 13:20 1+ | 12561 12:56  13:21 1+ | 1251 12:56 13:18 1+ | 12,57 13:.00 13:33 2 12:52  12:58  13:30 2

29 [M17 14:15  14:33 15:30 2+ | 1417 14:38 15:14 2+ | 1418 14:37 1524 2+ | 14:21 14:38 1528 2+ | 1415 14:35 15:30 2+

29 |Mm17

30 | C3.0




