BAA Radio Astronomy Group.

2012 JULY

ﬁ g John Cook (23.4kHz/22.1kHz) Roberto Battaiola (20.9kHz) Paul Hyde (22.1kHz) Bob Middlefell (22.1kHz) Mark Edwards (19.6/24.0/37.5kHz)
g § Tuned radio frequency.receiver, Modified AAVSO receiver. Tuned radios frequency receiver, | Tuned radio frequency receiver, Spectrum Lab / PC 2m loop aerial.
g .8 0.58m frame aerial. 0.96m frame 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 C5.4 6 07:14 07:20 08:11 2+ 07:15 07:26 08:14 2+
1 C13 1 10:15 10:25 10:53 2
1 Jc24) 3 15:30  15:36 ? -
1 C8.2 9 15:44 15:48 16:48 2+ | 15:45 15:50 16:00 1- 15:44 15:49 16:19 2 15:42 15:50 16:51 2+
1 c2.7 3 18:11 18:13 18:17 1- 18:10 18:14 18:21 1- 18:10 18:13 18:33 1
1 |m28] 5 19:16  19:21  20:03 2+ 19:15  19:20  20:16 2+
2 C35 2 05:05 05:10 05:58 2+ 05:05 05:28 05:37 1+
2 c2.1 2 07:.07 07:12 07:36 1+ 06:54 07:02 07:07 1-
2 Jca4) 4 08:54  08:58 ? - 08:53 08:58 09:23 1+ 08:53  08:58  09:17 1
2 * 1 09:21  09:31  10:13 2+
2 Cc2.9 5 10:36  10:41 ? - 10:35 10:41 10:45 1- 10:37  10:41 ? - 10:35 10:41 ? -
2 M5.6 8 10:46  10:54 12:17 3 10:45 10:53 11:09 1 10:47 10:54 12:20 3 10:45 10:53 11:54 2+
2 * 1 12:22 12:35 13:27 2+
2 * 1 13:42 13:47 14:35 2+
2 C1.7 1 14:37 14:47 15:09 1+
2 Jc2o) 1
2 C3.7 4 17:45 17:50 17:59 1- 17:47 17:54 18:.08 1
2 Jcas] 3 18:07 18:13  18:20 1- | 1810 18:16 18:27 1-
2 Jcra) 2 18:55 18:58 ? -
2 Jm38] 2 20:03  20:08 ? - 20:03  20:07  20:55 2+
3 Cc2.0 4 12:15  12:17 12:31 1- 12:15 12:19 12:37 1
3 Jc2z2) 2 13:05 13:08 13:15 1- 13:05  13:08 ? -
3 * 3 13:26 13:35 1351 1 13:22  13:33 ? -
3 C4.2 6 13:58 14:02 14:18 1 13:58 14:01 14:11 1- 13:56 14:.01 14:17 1 13:58 14:02 ? -
3 ? 1 14:17 14:26 ? -
3 C8.2 5 14:39  14:43 15:16 2 14:36 14:41 14:58 1 14:38  14:42 15:21 2 14:31 14:41 ? -
3 Jca1] 3 15:21  15:23 ? -
3 * 2 16:09 16:17  16:28 1
3 C9.0 9 17:.01 17:05 ? - 16:59 17:03 17:12 1- 17:01 17:04 17:49 2+ 17:00 17:06 17:52 2+
3 Jcas3) 1 20:40  20:47  21:17 2
4 C5.1 1
4 C6.1 1
4 M2.3 4 04:32 04:41 05:15 2 04:30 04:44 05:17 2+ 04:30 04:47 05:07 2
4 ? 3
4 ]1C67] 9 09:02  09:08 09:41 2 08:59  09:06 09:23 1 09:01 09:07 09:37 2 09:02  09:07 09:40 2
4 IM53] 11 | 09:49 09:56 ? - 09:45 09:54  10:55 2+ | 09:49 09:57 ? - 09:49  09:56  11:03 2+
4 C5.8 7 11:15 11:18 ? - 11:12 11:18 11:41 1+ | 11:15 11:18 ? - 11:15 11:19 11:46 1+
4 IM23] 10 | 12:08 12:25 13:57 3 12:05 12:24  13:.04 2+ | 12:08 12:29 13:57 3 12:08  12:27 1312 2+
4 ? 1 13:20 13:25 13:41 1
4 ? 1 13:58  14:08 ? -
4 C5.6 6 14:13  14:19 ? - 14:10 14:15 14:28 1- 14:12  14:20 ? - 14:12 14:15 ? -
4 M1.3 9 14:39  14:50 15:49 2+ | 14:33 14:41 15:10 2 14:38  14:42 ? - 14:38 14:44 ? -
4 C8.2 2 14:48 14:51 ? - 14:46 14:47 ? -
4 ? 1 15:18 15:20 ? -
4 C6.4 4 15:50 15:52 16:00 1- 15:49 15:53 ? -
4 ]C69] 6 16:12  16:16 16:28 1- 16:11  16:13  16:32 1 16:10  16:15 ? -
4 |m18f| 9 16:35 16:47 17:30 2+ | 16:36 16:42 1651 1- 16:36  16:43 17:30 2+ 16:35  16:40 17:19 2
4 ? 2 17:23  17:33  18:02 2
4 ? 1 19:57  20:09  20:34 2
4 ? 1 20:37  20:41  20:50 1-
4 JCo5] 1 21:27  21:30 21:56 1+
4 IM46] 1 22:07  22:10  22:40 2
5 M2.4 1
5 C7.0 1
5 M2.2 1
5 M4.7 1
5 Co.1 1
5 ? 1
5 ? 1 05:43 0557  06:03 1
5 |mM11] 6 06:50 07:01  07:33 2 06:52 06:58  07:10 1-
5 M1.3 7 07:37 07:46 08:20 2 07:43 07:48 08:44 2+ 07:43 07:46 07:57 1-
5 ? 1 08:45 08:51  09:00 1-
5 Jcso] 6 09:07 09:10 09:18 1- | 0854 09:05 09:09 1- | 09:06 09:11 ? - 09:07 09:11 10:32 2+ | 09:07 09:11 ? -
5 * 0
5 Jcs8] 8 09:28 09:33 10:31 2+ | 09:23  09:30 09:41 1- | 09:18 09:22 ? - 09:17  09:32  10:08 2+
5 ? 2 09:25 09:27 ? - 09:24 09:27 ? -
5 * 2 09:28 09:31 10:18 2+ 09:28 09:32 ? -
5 * 2 10:08 10:10 10:14 1- 10:10 10:11 10:21 1-
5 M1.8 9 10:46  10:51 ? - 10:39 10:49 11:24 2 10:46  10:50 ? - 10:47 10:50 ? -
5 ? 1 11:08 11:10 ? -
5 M6.1| 12 11:42  11:48 ? - 11:39 11:44 12:34 2+ | 11:42  11:49 ? - 11:51 ? ? 11:38 11:48 12:32 2+
5 |mM12] 10 | 13.08 13:24 14:18 2+ | 13:04 13:18 13:35 1+ | 13:08 13:21 ? - 13:34 ? ? 13:09  13:13 ? -
5 C7.4 4 13:40 13:46 13:58 1- 13:55 ? ? 13:42 13:48 ? -
5 C8.3 7 14:43  14:49 15:26 2 14:40 14:47 15:03 1 14:43  14:48 15:50 2+ 14:43 14:46 15:29 2+
5 * 1 15:31 15:34 15:57 1+
5 Jcez2) 7 15:59 16:02 16:24 1 15:58 16:01 16:39 2 15:59  16:02 ? -
5 ? 1 16:25  16:26  16:39 1-
5 ? 1 17:12 17:14 17:29 1-
5 C5.1 5 17:51 17:54 17:59 1- 17:53 17:57 18:14 1 17:53 17:57 ? -
5 ? 1 18:03  18:04 ? -
5 C6.1 4 18:14 18:21 18:27 1- 18:13 18:29 18:53 2
5 ? 1 18:51 19:01 19:26 2
5 Jcas8] 1 19:42  19:48  20:04 1
5 |mMmi6] 1 20:13  20:22  21:14 2+
5 |mMi6] 1 21:35  21:49  22:32 2+
6 M2.9 1
6 Jcsof 1
6 M1.0 1
6 * 1
6 Jcs8) 1
6 Ccr.7 1
6 C7.4 6 07:06 07:09 07:25 1 07:06 07:10 07:36 1+
6 |mMi5] 10 | 08:20 08:26 09:05 2 08:17 08:25  08:51 2 08:19  08:26 ? - 08:17  08:27 ? -
6 Jc3s] 7 09:15 09:19 09:28 1- | 09:13 09:20 09:32 1 09:15  09:19 09:52 2 09:15 09:19  09:53 2
6 [M18] 9 10:14 10:30 11:13 2+ | 10:13  10:30  11:00 2+ | 10:27 10:31 11:41 2+ 10:12 10:30  11:29 2+
6 ? 1 11:13 11:19 11:47 2
6 ? 1 12:12 12:15 ? -
6 * 1 12:23  12:33 1257 2
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6 M1.2 9 13:29 1333 14:27 2+ | 13:27 13:31 1353 1+ | 13:30 13:32 14:32 2+ 13:29  13:34  14:30 2+
6 |Jc78] 8 1453 1501 1521 1+ | 14552 15:04 16:03 2+ 1452 15:03 1535 2
6 C5.0 2 16:03  16:07 16:28 1
6 C34 2 17:09 17:12 17:20 1-
6 ? 1 17:31 17:33 ? -
6 |cr2] 4 17:41  17:44 1821 2
6 |mM13] 5 1851 1858 ? - 18:37 18:51 1855 1- 1851  18:57 ? -
6 X1.1 1 23:.06 2312  23:27 1
7 |m12] 1

7 Jce7] 1

7 M10f| 8 08:20 08:36 09:35 2+ | 08:17 08:31 08:47 1+ | 08:19 08:32 09:31 2+ 08:20 08:33  09:27 2+
7 * 1 09:48  09:52  09:59 1-
7 ? 4 09:59 10:04 10:14 1- 09:58 10:04  10:09 1- 09:59 10:04 ? - 10:00 10:06  10:31 1+
7 ? 1 10:10  10:12  10:33 1
7 C6.4 7 10:38  10:46 ? - 10:37  10:45  10:57 1 10:38  10:46 ? - 10:39  10:47 ? -
7 |m26] 8 11:00 11.05 ? - 1059  11:03 1144 2 11:00 11.05 12:56 3 1059  11:04 1158 2+
7 |c24] 5 12:11  12:14  12:22 1- | 1211 12:14  12:18 1- | 1212 12:14 12:23 1- 12:12 12:14  12:42 1+
7 C3.2 5 13:12  13:15 13:27 1- 13:03  13:08 13:10 1- 13:04 13:08 ? - 13:04  13:09 ? -
7 Jc39] 5 13:12 13115  13:25 1- | 13:13 13:16 13:26 1- 13:13  13:16  13:40 1+
7 Jc37] 6 13:47 13:50 14:22 2 13:40 13:51  14:02 1 13:47 1351 14:26 2 1348  13:51 1416 1+
7 |c36] 4 14:44 1448 1515 1+ 14:44  14:48 1542 2+ 14:44  14:48 1517 2
7 * 1 16:02  16:14 1631 1+
7 ? 1 18:36 18:46  19:10 2
8 C3.6 1

8 |caa] 1

8 C6.6 1

8 C5.9 1

8 |m13] 4 05:29 05:38 05:48 1 05:45  05:52 ? -
8 |ces| 3 06:24 06:26  06:54 1+
8 ? 1 08:28 08:52 09:13 2
8 ? 1 09:25 09:31  09:40 1-
8 M11f| 9 09:49 09:56 ? - 09:47 09:55 10:13 1+ | 09:48 09:56 ? - 09:49  09:56 ? -
8 C6.9 7 10:23  10:31 ? - 10:20 10:33  10:39 1 10:24  10:32 ? - 10:23  10:32 ? -
8 |cs4] 4 10:43 10149 1115 1+ | 1044 10:49 11:34 2+ 10:43 1052 11:31 2+
8 ? 2 11:33  11:37 12:28 2+ | 11:34  11:39 ? -
8 ? 1 11:49  11:52  12:02 1-
8 M14| 8 12:09 12:19 ? - 12:01  12:12  12:38 2 12:09 12:13 ? - 12:08  12:12  12:48 2
8 C6.1 8 12:57 13:.03 13:43 2+ | 12:54  13:.03 13:31 2 12:56  13:04 ? - 13:00 13:04 13:50 2+ | 1256  13:.04 1341 2
8 * 5 1352 1355 14:14 1 13550  13:55  14:04 1- | 13552 13:55 ? - 13:43  13:47  13:49 1-
8 |ce7] 6 14:38  14:46 1531 2+ | 14:37 1445  15:09 1+ | 14:38  14:45 16:09 3 1351 1355 1413 1
8 ? 1 14:17  14:19  14:28 1-
8 * 1 14:38  14:46 ? -
8 * 1 1521  15:23 1550 1+
8 M6.9| 10 16:26  16:44 17:40 2+ | 16:26 16:33  17:11 2 16:26  16:35 ? - 16:26  16:33  17:10 2
8 |css| 4 17:32  17:41 18:28 2+ 17:33  17:41 ? -
8 C9.2 1 18:03  18:06  18:35 1+
8 * 1 19:04  19:08 19:14 1-
8 C6.6 1 19:24 19:26 19:42 1-
9 ? 1

9 ? 1 06:23 06:28 06:37 1-
9 |cas]| 4 07:07 07:17 07:37 1+ 07:07  07:22 ? -
9 * 1 07:35 07:48 07:59 1
9 C7.9 5 08:07 08:31 08:55 2+ | 08:06 08:33 ? - 08:07 08:32 09:09 2+
9 C6.5 8 09:25 09:35 10:10 2 09:08 09:36  10:11 2+ | 09:21 09:38 10:37 2+ 09:21  09:38  10:25 2+
9 ? 1 10:35  10:48  11:28 2+
9 ? 1 11:43  11:50 12:07 1
9 * 2 12:10  12:23  13:13 2+ 12:11  12:19  13:01 2+
9 * 1 13:16  13:18 13:32 1-
9 * 4 13:24 13:57 14:40 2+ 13:40 14:00 14:46 2+ 13:41  13:57 14:38 2+
9 * 1 15:35 15:49  16:30 2+
9 C5.0 2 19:49 19:52  20:16 1+
10 | C39 1

10 | C7.0 3 04:31 04:42 ? - 04:33  04:43 ? -
10 |M17] 4 05:01 05:13 ? - 05.01 05:.09 06:04 2+ 05:02 05:16  06:05 2+
10 |M2.0] 5 06:17  06:35 ? - 06:06 06:14 07:21 2+ 06:14  06:31  07:49 3
10 | C45 4 08:19 08:26 08:48 1+ 08:18 08:34 08:58 2
10 | C41 6 09:03 09:08 09:38 2 09:02 09:07 09:28 1+ 09:03 09:09 09:43 2
10 ? 1 10:16  10:30  1L:11 2+
10 | C55 4 12:19  12:29 ? - 12:10  12:29 ? - 12:11 12:25 ? -
10 | C46 3 12:38  12:45 ? -
10 ? 1 12:52  12:55 ? -
10 ? 1 13:09 13:10 ? -
10 Jc82] 6 13:43 1349 14:44 2+ 13:42 1348 1514 3 13:42  13:48 1445 2+
10 ? 2 15:29  15:32 ? - 15:31  15:37 ? -
10 | c56] 5 15:43 1550 16:38 2+ 15:42 15551 16:43 2+ 15:42 15147  16:23 2
10 | C3.2 1 20:14  20:16  20:51 2
11 Jc34] 1

11 | C9.9 8 08:28 08:34 09:14 2+ 08:27 08:34 09:13 2+ 08:28 08:36 09:28 2+
11 * 1 09:33  09:38  09:42 1-
11 ? 1 10:17  10:24  10:39 1
11 jci7] 2 14:38  14:43  15.03 1
11 jcio] 2 16:02  16:05 1611 1-
11 ? 1 16:18  16:23 1631 1-
12 | C31 1

12 | x14] 9 15:57 16:39 18:40 3+ 1557 16:39 18:50 3+ 15559  16:33  18:03 3
13 | C24 1

13 Jcis5] 1 11:07 11:20 1143 2
13 Jcis5] 1 12:18  12:27  12:47 1+
13 * 1 15.09 15:18 15:33 1
13 | C13 1 19:02  19:07  19:31 1+
14 |M10] 5 04:54 05.01 05:25 1+ 04:54 05:.03 05:33 2 04:56  05:04 05:31 2
14 | C2.0 1

14 | C3.2 5 10:31  10:40 11:29 2+ 10:29  10:40 11:20 2+ 1029  10:39 11:20 2+
14 * 1

14 ? 1

14 |Jc24] 3 14:10  14:16 1441 1+ 14:10  14:17 1441 1+ 14:10  14:18 1453 2
14 Jc25] 3 15:41 1545 16:28 2+ 15:41 15145  16:30 2+
15 ? 1 09:31 09:41  10:05 2
15 Jc35] 1

16 ? 1 09:26  09:58  10:20 2+
16 |c2.2] 3 13:02 13:12 14:00 2+ 13:02 13:13 14:01 2+ 13:04 13:11  14:09 2+
16 jci18] 2 18:08 18:33 1859 2+
16 Jc75] 1

17 |M1.7] 3 ? 17:08 ? - 16:30 17:03  18:41 3+
18 | C3.0 2 05:59 06:08 06:32 2 06:00 06:10 06:22 1
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19 |mM7.7] 4 05:10 0521 09:00 3+ 04:29 05:21 06:09 3 05:21 06:05 13:34 3+
23 | Cc2.0 2 11:24  11:33  12:06 2
23 |B7.3| 1 15:33  15:38 1547 1-
24 | C16 2 11:32  11:47 12:23 2+ 11:32 11:48  12:48 2+
24 Jc11| 2 1349 1357  14:25 2
24 | C4.2 2 1859  19:07  20:05 2+
26 | C13 1 19:49  19:57  20:02 1-
27 |c25| 4 11:47 11:52 12:00 1- 11:47  11:51  12:14 1+
27 | C1.0 1

27 Jc15| 1 14:.00  14:07 1451 2+
27 |M27| 4 17:21  17:29 ? - 16:50  17:07 ? -
27 ? 2 17:18  17:23 1815 2+
28 | C11 2 13:15  13:21 13:39 1
28 * 1 16:41  16:43 ? -
28 * 1 16:59  17:10 1751 2+
28 ? 1 17:56  18:02 1817 1
28 | C1.7 1 18:26  18:32  18:41 1-
28 | m6.1] 1 20:49 20:56  21:48 2+
29 |M23| 4 06:19 06:21 06:25 1- 06:19 06:26 07:46 3 06:17 06:26  07:35 2+
29 * 1 08:32 08:39 08:45 1-
29 | C31 4 12:00 12:08 12:30 1+ 12:09 12:12 12:29 1 12:01  12:07 12:21 1
29 Jc22| 1 15.07 15110 1535 1+
30 | C4.0 1

30 | C24 1

30 |c23 1 10:30  10:37 ? -
30 Jc1s5| 1 11:06  11:10 11:26 1
30 Jcss| 6 14:02 14:.04 14:48 2+ 14:02 14:04 14:54 2+ 13:59  14:04 15:30 3
30 |mM11f 7 15:46 1551 16:38 2+ 15:45 1549 16:43 2+ 15:42  15:50  16:59 2+
31 | C5.7 5 10:56 11:36 12:36 3 11:00 11:32 ? -
31 * 1 12:14  12:24 ? -
31 ? 1 13.04 13:117 1411 2+
31 Jcsof 5 14:21  14:27 15.05 2 14:21 14:26 1528 2+ 1422 1429 1510 2+
31 Jci1e6| 1 15:14 15122 1540 1+
31 Jc13| 1 15559  16:04  16:12 1-
31 | C4.0 2 17:25 1732 18:29 2+
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Colin Clements (24kHz)

Peter Meadows (23.4kHz)

Mike King (20.9kHz)

John Wardle (19.6/23.4kHz)

Peter King (18.3kHz)

AAVSO receiver, 0.76m screened

Tuned radio frequency receiver,

AAVSO receiver.

Tuned

PC soundcard, long wire aerial.

Own designed receiver, 1.4m loop

loop aerial. 0.58m frame aerial. loop aerial. aerial.
DAY START PEAK END (UT) START PEAK END (UT) START PEAK END (UT) START PEAK END (UT) START PEAK END (UT)
1 C5.4 07:14 07:21 07:45 1+
1 |Jc13
1 c24 15:25 15:33 15:38 1-
1 C8.2 15:43 15:48 16:20 2 15:40 15:45 15:53 1-
1 jJcaz7
1 M2.8 19:15 19:21 19:48 2
2 |c3s
2 |Jca2a
2 Jca24 08:50 08:55  09:00 1-
2 *
2 |ca9 10:33  10:38  10:40 1-
2 M5.6 10:47 10:53 12:00 2+ | 10:44 10:53 10:50 1-
2 *
2 *
2 |ci7
2 |cao 16:38  16:45  16:53 1-
2 C3.7 17:43 17:54 18:.01 1- 17:42 17:50 17:55 1-
2 |cas 18:05 18:12  18:20 1-
2 C7.4 18:45 18:55 19:03 1-
2 M3.8
3 |Jcao 12:13  12:18  12:42 1+ 12:13  12:15  12:20 1-
3 |Jca2
3 * 13:20 13:34 13:58 2
3 C4.2 13:58 14:01 14:15 1- 13:55 14:00 14:44 2+
3 ?
3 |csz2
3 Cca1 15:22 15:26 16:00 2 1520 15:23  15:25 1-
3 * 16:07 16:15 16:58 2+
3 C9.0 16:58 17:08 17:53 2+ 17:.01 17:.07 17:28 1+ | 17:00 17:03 17:10 1-
3 | co3
4 C5.1
4 ]C6.1
4 M2.3
4 ? 07:.08 07:17 07:37 1+
4 ]C6.7 08:58 09:07 09:24 1+ 09:00 09:06 09:10 1-
4 | M53 09:47 09:54 11:15 3 09:51 09:58 10:53 2+ | 09:48 09:55  09:58 1-
4 C5.8 11:15  11:17 12:07 2+ 11:15 11:17 11:20 1-
4 IM23 12:07 12:25 13:20 2+ 12:09 12:24 13:28 2+ | 12:08 12:25 12:33 1
4 ?
4 ?
4 C5.6 14:08 14:20 14:39 1+ 14:10 14:14 14:27 1-
4 M1.3 14:39  14:41 15:18 2 14:40 14:43 15:00 1 14:35 14:40 14:44 1-
4 ]cC82
4 ?
4 C6.4 15:47 1551 16:10 1 15:48 15:50 15:54 1-
4 C6.9 16:10 16:14 16:34 1 16:11 16:15 16:26 1- 16:09 16:13 16:15 1-
4 M1.8 16:34 16:44 17:23 2+ 16:36  16:48 17:04 1+ | 16:35 16:40 16:50 1-
4 ? 17:23  17:31 19:14 3
4 ?
4 ?
4 ]C95
4 M4.6
5 M2.4
5 |c7o0
5 M2.2
5 M4.7
5 |Co1
5 ?
5 ?
5 |m11 06:49 07:08 07:43 2+
5 M1.3 07:43 07:45 08:44 2+
5 ?
5 |cs5.0 09:05 09:09 09:13 1-
5 *
5 |c58 09:17  09:29 10:36 2+ 09:18  09:21  09:25 1-
5 ?
5 *
5 *
5 M1.8 10:43  10:49 11:36 2+ 10:47  10:49 11:27 2 10:44 10:47 11:18 2
5 ?
5 M6.1 11:41  11:47 13:.07 3 11:43  11:47 12:46 2+ | 11:38 11:44 11:49 1-
5 M1.2 13:07 13:19 14:15 2+ 13:11  13:17 13:38 1+ | 13:05 13:19 13:34 1+
5 C7.4 13:40 13:53 14:00 1
5 C8.3 14:44  14:48 15:56 2+
5 *
5 C6.2 1556 16:00 17:12 2+ 15,55 16:.00  16:09 1-
5 ?
5 ?
5 C5.1 17:53 17:57 18:.05 1- 17:50 17:55 17:58 1-
5 ?
5 |c61 18:13 18:26 18:53 2 18:15 18:23 18:30 1-
5 ?
5 |ca8
5 M1.6
5 M1.6
6 M2.9
6 |cCs5.0
6 M1.0
6 *
6 |cs58
6 |cr7
6 |JC74 07:03 07:07 07:39 2
6 |M1i5 08:12 08:25 09:12 2+ 08:16 08:22 08:48 1+ | 08:18 08:24 08:28 1-
6 |c38 09:12  09:19 10:04 2+ 09:14  09:19  09:30 1-
6 [M18 10:.07 10:29 11:46 3 10:27  10:31 11:05 2 10:25  10:30  10:33 1-
6
6
6
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6 [ M12 13:22 13331 14:30 2+ 13:29 13:32 1351 1 13:27  13:30 13:55 1+
6 C7.8 14:46  15.03 16:01 2+ 14:58 15:.01 15:12 1- 14:50 15:00 15:15 1
6 C5.0 16:00 16:05 16:10 1-
6 C34 17:05 17:10 17:15 1-
6 ?
6 C7.2 17:25 17:44 1847 2+
6 M1.3 18:47 1859 19:57 2+ 18:51 19:01 19:39 2+
6 X1.1
7 M1.2
7 C6.7
7 M1.0 08:18 08:32 09:28 2+ 08:19 08:29 08:40 1
7 *
7 ?
7 ?
7 C6.4 10:35 10:44 10:58 1 10:35 10:45 10:50 1-
7 M2.6 10:58 11:.04 12:10 2+ 11:00 11:05 11:34 2 10:58 11:.04 11:05 1-
7 c24 12:10 12:14 12:59 2+
7 C3.2 13:00 13:07 13:10 1-
7 C3.9 12:59  13:13  13:42 2 13:10 13:15 1318 1-
7 C3.7 13:42  13:49 14:34 2+ 13:44 13:50 13:53 1-
7 C3.6 14:44  14:48 16:.07 2+
7 *
7 ?
8 C3.6
8 C4.4
8 C6.6
8 C5.9
8 M1.3
8 C6.8 06:22 06:28 06:47 1
8 ?
8 ?
8 M1.1 09:43 09:56 10:21 2 09:51 09:56 10:17 1+ | 09:45 09:54  09:59 1-
8 C6.9 10:21  10:33 11:33 2+ 10:28 10:35 10:50 1
8 C54 10:45 10:50 10:57 1-
8 ?
8 ?
8 M1.4 12:07 12:11 12:50 2 12:09 12:12 12:39 1+ | 12:07 12:10 12:15 1-
8 C6.1 12:54 13:03 13:50 2+ 12:59 13:.04 13:23 1
8 * 13:50 13:56 14:36 2+
8 C6.7 14:36  14:47 16:25 3
8 ?
8 *
8 *
8 M6.9 16:25 16:33 17:30 2+ 16:26  16:36 17:11 2 16:22  16:32  16:45 1
8 C8.8 17:30 17:35 17:48 1-
8 C9.2
8 *
8 C6.6
9 ?
9 ?
9 C4.5
9 *
9 C7.9
9 C6.5 09:22  09:33  10:06 2
9 ?
9 ?
9 *
9 *
9 *
9 *
9 C5.0
10 | C39
10 | C7.0
10 [ M1.7
10 [ M2.0
10 | C45 08:16 08:35 09:13 2+
10 | C41 09:00 09:05 09:09 1-
10 ?
10 | C55 12:09 12:25  12:32 1
10 | C46 12:38  12:45  12:50 1-
10 ?
10 ?
10 | C8.2 13:40 13:46  13:50 1-
10 ?
10 | C5.6
10 | C3.2
11 | C34
11 | C9.9 08:28 08:34 09:15 2+ 08:24 08:32 08:38 1-
11 *
11 ?
11 | C1i7 14:36 14:43 14:50 1-
11 | C19
11 ?
12 | C31
12 | X1.4 15:57 16:38 20:27 3+ 16:.03 16:51 18:12 3+ | 15:38 16:50 17:30 3
13 | C24
13 | C15
13 | C15
13 *
13 | C13
14 | M1.0
14 | C2.0
14 | C3.2
14 * 11:08 11:12 11:14 1-
14 ? 12:16  12:20 12:23 1-
14 | C24
14 | C25
15 ?
15 | C35 21:47 21:52 21:57 1-
16 ?
16 | C2.2
16 | C18 18:22 18:42 19:00 2
16 | C7.5 19:26  20:05 20:30 2+
17 |M1.7 12:04 17:13 19:06 3+
18 | C3.0
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19 |m7.7

23 | Cc2.0 11:20 11:28  11:50 1+
23 | B7.3

24 | C16

24 |C11 1345 13:55 1415 1+
24 | C4.2

26 | C13

27 | C25 11:45 11:50  12:20 2
27 | C1.0 12:20 12:23  12:35 1-
27 | C15

27 | M2.7

27 ? 17:15  17:27  17:34 1
28 | C11 13:10 13:20 13:25 1-
28 *

28 *

28 ?

28 | C1.7

28 | M6.1

29 | M23

29 *

29 | C31

29 | Cc2.2

30 | C4.0

30 | C24

30 |c23

30 | Ci15

30 | C88

30 |M11 15:43 1551 16:31 2+

31 | C5.7

31 *

31 ?

31 | C5.0

31 | C16

31 | C13

31 | C4.0
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2012 JULY

DAY

Martyn Kinder (19.6kHz/22.1khz )

Gordon Fiander (19.6/22.1kHz)

John Elliott (21.7kHz)

Steve Parkinson (23.4/19.6kHz)

Tarif Rashid Santo (19.8kHz)

Tuned radio frequency receiver,
0.58m frame aerial.

PC sound card.

Tuned radio frequency receiver,
0.5m frame aerial.

Tuned radio frequency receivers,
frame aerials.

Spectrum Lab,
Half-wave dipole.

15m

C5.4

START PEAK END (UT)

START PEAK END (UT)

07:12 07:13  07:30 1-
15:27

15:43

15:35 ? -
15551 16:15 1+

START PEAK END (UT)

15:45 15:50 16:10 1

19:18  19:20 ? -

START PEAK END (UT)

07:15 07:20 07:50 2

15:43 15148 16:50 2+

19:16 19:20 19:50 2

START PEAK END (UT)

07:15 07:20 07:56

2

10:45 1050 11:10 1

10:46 10:57 12:10 2+

Cc2.2
C4.2
?
C8.2
Ca.1

C9.0
C9.3

14:38  14:42 1501 1

17.00 17.07 17:42 2

17.01 17:.06 17:50 2+

Cé6.1
M2.3

C6.7
M5.3
C5.8
M2.3

C5.6
M1.3
C8.2

C6.4
C6.9
M1.8

C9.5

09:06
09:47

09:10
09:55

09:20 1-
10:20 2

12:.09 12:13  12:35 1+

14:38  14:40  14:55 1-

16:34  16:40 17:05 1+

09:55 09:56 10:37 2

12:19  12:22  13:00 2

07:13
09:02
09:50
11:16
12:10

07:19 07:37 1
09:07 ? -
09:56 ? -
11:18 ? -
12:26  13:20 2+

14:39  14:42 15:20 2

16:36  16:42 17:10 2

02:08
04:24
05:20
08:00
09:40
10:46

06:50
07:40

07:01
07:49

07:35 2
08:20 2

09:20 09:31  10:20 2+

10:46

10:53 ? -

11:43
13:.07

11:50
13:11

12:10 1+
14.05 2+

14:46 1450 1501 1-

1558  16:.02  16:20 1

11:45 11:48 12:16 1+

06:51
07:43

07:05 ? -
07:46 ? -

10:46  10:50 ? -

11:42
13:09

11:48
13:18 2 -
14:44 1448 2 -

15:58 16:03 ? -

01:30
02:20
03:26
04:28
04:56
05:20

07:32
08:04

09:17  09:30 09:42

11:42  11:46  12:06

DO NNNNNNRRRRRRRRRRAAAARAAAAAAARNNNANARAARAARAAAAARAARLAALARNARARARARARARNWWWWWWWWWWNRNRNRNNNNNNNNNNNRRRRRR

M1.0

C5.8
Cc7.7
C7.4
M1.5
C3.8
M1.8

07:03
08:25

07.07
08:33

07:21 1-
09:00 2
10:15

10:30  11:05 2+

07:05
08:20
09:15
10:11

07:10 07:30 1
08:25 ? -
09:22

10:31  11:20 2+

01:39
02:30
02:44
04:02
04:32
04:54
07:06
08:20

01:42
02:32
02:52
04:10
04:36
05:00
07:10
08:26

02:21
02:40
03:32
04:20
04:50
05:12
07:24
08:48
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6 |m12 13:35 13142 1417 1329 13:33 ? -
6 |c7s8 1455  15:01  16:40 14:53  15:02 ? -
6 C5.0
6 C34
6 ?
6 |c72 17:33  17:55 ? 17:30 17:46 18:13 2
6 |m13
6 | x11
7 M1.2 03:12 03:20 03:56 2
7 C6.7 04:16  04:24  04:50 2
7 M1.0 08:21 08:34 09:30 2+ | 08:20 08:32 08:48 1+
7 B
7 ?
7 ?
7 C6.4 10:39  10:46 ? -
7 |m2.6 11:01 11:07 12:00 2+
7 c24
7 C3.2
7 C3.9
7 C3.7
7 C3.6
7 *
7 ?
8 C3.6 02:04 02:06 02:08 1-
8 C4.4 03:30 03:34  03:50 1
8 C6.6 04:16  04:20 04:22 1-
8 C5.9 05:30 05:34  05:42 1-
8 |m13 05:44 0551 ? - 05:44  05:48  06:23 2
8 C6.8 06:23 06:28 06:48 1
8 ?
8 ?
8 M1.1 09:50 09:56 ? - 09:48 09:56  10:22 2
8 C6.9 10:25 10:33 ? -
8 C54
8 ?
8 ?
8 M1.4 12:09 12:13 ? -
8 C6.1 12:57 13:05 ? -
8 *
8 |c67 14:39 1445 ? -
8 ?
8 N
8 B
8 M6.9 16:25 16:33 16:55 1+ 16:30 16:36 17:09 2 16:26  16:33 ? -
8 |css 17:31  17:34 17:49 1-
8 C9.2
8 *
8 C6.6
9 ? 03:40 03:48 04:08 1+
9 ?
9 C4.5 07:16 07:17 07:30 1- 07:.08 07:18 ? -
9 *
9 C7.9 08:06 08:26 09:04 2+ 08:08 08:30 ? -
9 C6.5 09:21  09:33 10:05 2 09:22  09:36 ? - 09:24  09:34  10:18 2+
9 ?
9 ?
9 N
9 B
9 * 13:41 13:59 14:40 2+
9 B
9 C5.0 19:46  19:50 19:59 1-
10 | C39 03:40 03:44 03:54 1-
10 | C7.0 04:33  04:42  05:00 1+
10 [ M1.7 05:02 05:10 05:56 2+
10 [ M2.0 06:06 06:29 06:49 2 06:06 06:27 07:12 2+
10 | C45 08:17 08:24  08:56 2
10 | C41 09:03 09:07 09:19 1- 09:04 09:10 09:21 1-
10 ?
10 | c55
10 | C46 12:13  12:33 ? -
10 ?
10 ?
10 | cs.2 13:42 1345 13:49 1- 13:41 13:50 14:33 2+
10 ?
10 | c5.6 15:30 15:48 16:00 1+ 15:43 15:50 16:30 2+
10 | C3.2
11 | C34 05:32 05:36  05:52 1
11 | C9.9 08:27 08:32 09:06 2 08:28 08:36 09:20 2+ | 08:28 08:36  09:04 2
11 *
11 ?
11 |c17
11 | c19 15559 16:05 16:11 1-
11 ?
12 | C31 07:46 08:.05 08:18 1+
12 | x1.4 15:42 16:40 17:58 3+ 16:14 16:46 17:54 3 16:05 16:46 18:30 3+
13 | C24 06:24 06:40 06:46 1
13 |c1s
13 |c1s
13 *
13 | C13
14 | M1.0 04:51 04:58 05:10 1 04:53  05:00 05:30 2
14 | C2.0 07:33 07:37 07:44 1-
14 | C3.2 10:30  10:37 10:52 1 10:31  10:38 11:30 2+
14 *
14 ?
14 | c24
14 | c25 15:41 1546 1556 1-
15 ?
15 | c35
16 ?
16 | C2.2
16 | C18
16 |c75
17 | m1.7
18 | C3.0
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19 [ M7.7 04:28  05:53 ? -
23 | Cc2.0
23 | B7.3
24 | C16
24 |C11
24 | C4.2 18:57 19:04 19:26 1+
26 | C13
27 | C25 11:46 11:51 11:58 1-
27 | C1.0
27 | C15
27 | M2.7 17:20  17:25 17:36 1- 17:19  17:31 18:30 2+
27 ?
28 | C11
28 *
28 *
28 ?
28 | C1.7
28 | M6.1
29 | M2.3 06:19 06:25 06:39 1
29 *
29 | C31 11:58 12:02 12:13 1-
29 | Cc2.2
30 | C4.0 06:04 06:23 07:04 2+
30 | C24 07:09 07:12 07:16 1-
30 |c23
30 | Ci15
30 | css8 1356  14:04 14:19 1 1355  14:04  14:30 2 14:01 14:06 15:00 2+
30 |M11 15:41 15:48 16:00 1 15:39 1553 1626 2+ 15:43 15:53 17:00 2+
31 | C5.7 1052 11:19 12:12 2+ [ 11.05 11:30 ? - 10:46 ? ? -
31 *
31 ?
31 | C5.0 14:19  14:27 14:36 1- | 1419 1425  14:47 1+
31 | C16
31 | C13
31 | Cc4.0 17:21  17:31 17:37 1-
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2012 JULY

July has provided a bumper crop of solar events, generating a new peak in our activity chart. Nearly 25%
of the SWPC-classified flares were of M—-class, with two X-class flares recorded. In addition, there are
numerous SIDs recorded from flares that are either not classified (‘*’ in the tables), or not listed at all (‘”’
in the tables). All of these can be seen in the X-ray data from GOES 15. In order to better cope with the
large number of entries | have re-ordered the table a little. It will also take less paper to print!

Many flares overlapped so that a new SID started before the previous one was fully complete. As far as
possible | have tried to attribute SID timings to the correct flares, but there may be errors; my apologies
if | have made any mistakes. Some flares were very slow, leaving very ambiguous SID traces. In
particular, the M1.7 flare on the 17t caused some difficulties. SWPC lists the flare as follows: start
12:03, peak 17:15, end 19:04UT. My recording looked very odd, only the peak time being measurable
with any degree of certainty.

Most of the activity occurred during the first two weeks of July, the record being set on the 5t with 33
events recorded as SIDs. Tarif Rashid Santo provided this chart of the early morning (UT) activity:

00005 YYMMDD:120705 s
=200

Felative Fled Stragnth [db |

=18 & 8§ 3§ § § § & 8 § § & [
By-Tarif Rashid Santo

Roberto Battiaola provides the chart below, completing the day’s activity:
2012 July 5 21.75 kHz Epberte Battoiply
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The late-evening SIDs were only recorded on the Atlantic path of NAA (Maine) at 24kHz, and so do not
show in these recordings.

The major event of the month was the X1.4 flare peaking around 16:40UT on the 12th. Mark Edwards has
provided a nice composite of this at various frequencies:

X1.4 SID 2012 July 12th
0.0004 r(
0.00035 A}Mﬂf}/ \]
0.00025
= 24 0kHz
—— 20.9kHz
0.0002 — ' # —— 23.4kHz
U —— 19.6kHz
—— 37.5kHz
0.00015 \\’{/ \] \'JI
0.0001 hw &‘7 . i

U

0.00005 4 e =

b

Amplitude (V)

-]

Al oAl
; | ./ \ AT e “h_j_\\rv l!‘.ur,, I'hu d

1] T T T T T T T T T
13:00:06 140010 15:00:14 160018 17:00:24 18:00:30 19:00:36 0:00:42 21:00:4% 22:00:55

Time (UTC)

It shows well at all of the frequencies monitored, and is particularly strong at 23.4kHz. My own
recording at 23.4kHz is rather different, showing the spike and wave response from the shifting
interference pattern. | have also added the GOES X-ray data to show the fairly slow build up to this flare:

2012 JULY 12

GOES

23.4kHz

1h 18h

ey
W
Associated with the flare was a CME that produced an extended magnetic disturbance, see later.

With the high density of flares early in the month, many of the SIDs that we have recorded have not been
given separate classification by the SWPC. Where the table shows ‘*’, a flare is listed by the SWPC but
without a magnitude. Where the table shows ?’, nothing is listed but a definite peak can be seen in the
GOES X-ray data. These are illustrated on the chart by Roberto Battaiola from the 7th:



. 2012 July 07 20.9kHz

Raoberto Battaiola
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Time [UT)

A combination of three peaks can be seen marked ‘??’. The GOES data reveals the cause, superimposed
on my own recording:

2012 JULY 7 M2.6
— - 23 4kHz
i e TN e
Q ? | ', c24 C3
* 5 :
€38 a7 GO
8h 9h 10h 11h 12h 18h 14h 16h

| have labeled the X-ray data as best | can from the observations received and the SWPC list.

Activity was much lower through the middle of the month, with fewer SIDs recorded and less energetic
flares. The quieter conditions allowed a B7.3 flare to be recorded as a SID on the 23rd. Activity then
started to increase again through the last week of the month.

MAGNETIC DATA

As expected from the high level of flare activity, there were numerous CMEs in the first half of July. Many
of these either missed Earth, or produced only minor magnetic disturbances. The X1.4 flare already
illustrated was from active region 1520, which was close to the solar central meridian at the time of the
flare. Mark’s VLF chart shows considerable variation in peak time over the frequency range, from 16:33
to 16:54UT. The GOES X-ray flux also shows a very slow build-up to this flare before a faster rise to the
peak. The CME arrival was however quite dramatic with a sudden change in the North-South component
of the magnetic field, followed by a period of slow but large variations. Charts provided by Paul Hyde
and Colin Clements show the start at 18:09UT on the 14th. Assuming a CME at the peak time of our SID

recordings, the transit time to Earth is between 49h 36m and 49h 57m, about 838m/s. All of the
following charts show the N/S component in red, and E/W in blue.
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Colin Clements.

The similarity in these recordings is quite striking, especially as Paul and Colin are about 450km apart.
The CME arrival is much less distinct in the E/W component, showing a fairly gentle dip and rise before
the larger variations nearly 4 hours later. As the magnetic disturbance continued into the 15t this
difference disappeared. In the afternoon of the 15t the magnetic field variations in both components
became much more rapid, continuing through the night and well into the 16th.
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2467 - LI ALY, ST 1 T
\/ |

926 ) |77 IV i | 1 - ) Thi ‘ 1 ] 1 1 !V 1 - 1 o 7! ) 1 |7 '
00:05:04 06:02:05 11:59:06 17:56:07 23:53:08

July 15th,

- ‘
2719-!77— -

" Colin Clements

1405 " 1 . e 1 - IV Vl o l’ Ll I7 77”--I—.' 1 -I__ Fi

1 1 1 ' | ' ' 1 1 ' |

|
00:01:27 06:01:27 12:01:27 18:01:27 00:01:27

July 16th,
My own recordings of this show about 100..150nT disturbance in the E/W component over the 15t and
16th,

A much slower CME was recorded from the M1.8 flare peaking at 16:39 on the 4t This arrived at Earth
late on the 8th, with a magnetic disturbance starting at 22:15 on my recording. This gives a transit time
of just over 100 hours, or half of the speed of the larger event. | measured about 50nT peak disturbance
from this event.

Gonzalo Vargas reported an active period on the 29t, 18:15 to 23:30UT from Bolivia.

Magnetic data provided by Paul Hyde, Colin Clements, Gonzalo Vargas and John Cook.
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