
BAA Radio Astronomy Group.  2012 JULY

DAY START PEAK START PEAK START PEAK START PEAK START PEAK

1 C5.4 6 07:14 07:20 08:11 2+ 07:15 07:26 08:14 2+
1 C1.3 1 10:15 10:25 10:53 2
1 C2.4 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 M2.8 5 19:16 19:21 20:03 2+ 19:15 19:20 20:16 2+
2 C3.5 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 C2.4 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 C2.9 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 C2.0 1
2 C3.7 4 17:45 17:50 17:59 1- 17:47 17:54 18:08 1
2 C4.5 3 18:07 18:13 18:20 1- 18:10 18:16 18:27 1-
2 C7.4 2 18:55 18:58 ? -
2 M3.8 2 20:03 20:08 ? - 20:03 20:07 20:55 2+
3 C2.0 4 12:15 12:17 12:31 1- 12:15 12:19 12:37 1
3 C2.2 2 13:05 13:08 13:15 1- 13:05 13:08 ? -
3 * 3 13:26 13:35 13:51 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 C4.1 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 C9.3 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 C6.7 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 M5.3 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 M2.3 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 13:12 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 C6.9 6 16:12 16:16 16:28 1- 16:11 16:13 16:32 1 16:10 16:15 ? -
4 M1.8 9 16:35 16:47 17:30 2+ 16:36 16:42 16:51 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 C9.5 1 21:27 21:30 21:56 1+
4 M4.6 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 C9.1 1
5 ? 1
5 ? 1 05:43 05:57 06:03 1
5 M1.1 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 C5.0 6 09:07 09:10 09:18 1- 08:54 09:05 09:09 1- 09:06 09:11 ? - 09:07 09:11 10:32 2+ 09:07 09:11 ? -
5 * 0
5 C5.8 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 M1.2 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 C6.2 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 C4.8 1 19:42 19:48 20:04 1
5 M1.6 1 20:13 20:22 21:14 2+
5 M1.6 1 21:35 21:49 22:32 2+
6 M2.9 1
6 C5.0 1
6 M1.0 1
6 * 1
6 C5.8 1
6 C7.7 1
6 C7.4 6 07:06 07:09 07:25 1 07:06 07:10 07:36 1+
6 M1.5 10 08:20 08:26 09:05 2 08:17 08:25 08:51 2 08:19 08:26 ? - 08:17 08:27 ? -
6 C3.8 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 M1.8 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 12:57 2
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rs Roberto Battaiola (20.9kHz)

Modified AAVSO receiver.

John Cook (23.4kHz/22.1kHz )

Tuned radio frequency receiver, 
0.58m frame aerial.

END (UT) END (UT)END (UT)END (UT) END (UT)

Mark Edwards (19.6/24.0/37.5kHz )Bob Middlefell (22.1kHz)Paul Hyde (22.1kHz)

Spectrum Lab / PC 2m loop aerial.
Tuned radio frequency receiver, 

0.5m frame aerial.
Tuned radios frequency receiver, 

0.96m frame aerial.
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6 M1.2 9 13:29 13:33 14:27 2+ 13:27 13:31 13:53 1+ 13:30 13:32 14:32 2+ 13:29 13:34 14:30 2+
6 C7.8 8 14:53 15:01 15:21 1+ 14:52 15:04 16:03 2+ 14:52 15:03 15:35 2
6 C5.0 2 16:03 16:07 16:28 1
6 C3.4 2 17:09 17:12 17:20 1-
6 ? 1 17:31 17:33 ? -
6 C7.2 4 17:41 17:44 18:21 2
6 M1.3 5 18:51 18:58 ? - 18:37 18:51 18:55 1- 18:51 18:57 ? -
6 X1.1 1 23:06 23:12 23:27 1
7 M1.2 1
7 C6.7 1
7 M1.0 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 M2.6 8 11:00 11:05 ? - 10:59 11:03 11:44 2 11:00 11:05 12:56 3 10:59 11:04 11:58 2+
7 C2.4 5 12:11 12:14 12:22 1- 12:11 12:14 12:18 1- 12:12 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 C3.9 5 13:12 13:15 13:25 1- 13:13 13:16 13:26 1- 13:13 13:16 13:40 1+
7 C3.7 6 13:47 13:50 14:22 2 13:40 13:51 14:02 1 13:47 13:51 14:26 2 13:48 13:51 14:16 1+
7 C3.6 4 14:44 14:48 15:15 1+ 14:44 14:48 15:42 2+ 14:44 14:48 15:17 2
7 * 1 16:02 16:14 16:31 1+
7 ? 1 18:36 18:46 19:10 2
8 C3.6 1
8 C4.4 1
8 C6.6 1
8 C5.9 1
8 M1.3 4 05:29 05:38 05:48 1 05:45 05:52 ? -
8 C6.8 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 M1.1 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 C5.4 4 10:43 10:49 11:15 1+ 10:44 10:49 11:34 2+ 10:43 10:52 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 M1.4 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+ 12:56 13:04 13:41 2
8 * 5 13:52 13:55 14:14 1 13:50 13:55 14:04 1- 13:52 13:55 ? - 13:43 13:47 13:49 1-
8 C6.7 6 14:38 14:46 15:31 2+ 14:37 14:45 15:09 1+ 14:38 14:45 16:09 3 13:51 13:55 14:13 1
8 ? 1 14:17 14:19 14:28 1-
8 * 1 14:38 14:46 ? -
8 * 1 15:21 15:23 15:50 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 C8.8 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 C4.5 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 C3.9 1
10 C7.0 3 04:31 04:42 ? - 04:33 04:43 ? -
10 M1.7 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 C4.5 4 08:19 08:26 08:48 1+ 08:18 08:34 08:58 2
10 C4.1 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 11:11 2+
10 C5.5 4 12:19 12:29 ? - 12:10 12:29 ? - 12:11 12:25 ? -
10 C4.6 3 12:38 12:45 ? -
10 ? 1 12:52 12:55 ? -
10 ? 1 13:09 13:10 ? -
10 C8.2 6 13:43 13:49 14:44 2+ 13:42 13:48 15:14 3 13:42 13:48 14:45 2+
10 ? 2 15:29 15:32 ? - 15:31 15:37 ? -
10 C5.6 5 15:43 15:50 16:38 2+ 15:42 15:51 16:43 2+ 15:42 15:47 16:23 2
10 C3.2 1 20:14 20:16 20:51 2
11 C3.4 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 C1.7 2 14:38 14:43 15:03 1
11 C1.9 2 16:02 16:05 16:11 1-
11 ? 1 16:18 16:23 16:31 1-
12 C3.1 1
12 X1.4 9 15:57 16:39 18:40 3+ 15:57 16:39 18:50 3+ 15:59 16:33 18:03 3
13 C2.4 1
13 C1.5 1 11:07 11:20 11:43 2
13 C1.5 1 12:18 12:27 12:47 1+
13 * 1 15:09 15:18 15:33 1
13 C1.3 1 19:02 19:07 19:31 1+
14 M1.0 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+ 10:29 10:39 11:20 2+
14 * 1
14 ? 1
14 C2.4 3 14:10 14:16 14:41 1+ 14:10 14:17 14:41 1+ 14:10 14:18 14:53 2
14 C2.5 3 15:41 15:45 16:28 2+ 15:41 15:45 16:30 2+
15 ? 1 09:31 09:41 10:05 2
15 C3.5 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 C1.8 2 18:08 18:33 18:59 2+
16 C7.5 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 M7.7 4 05:10 05:21 09:00 3+ 04:29 05:21 06:09 3 05:21 06:05 13:34 3+
23 C2.0 2 11:24 11:33 12:06 2
23 B7.3 1 15:33 15:38 15:47 1-
24 C1.6 2 11:32 11:47 12:23 2+ 11:32 11:48 12:48 2+
24 C1.1 2 13:49 13:57 14:25 2
24 C4.2 2 18:59 19:07 20:05 2+
26 C1.3 1 19:49 19:57 20:02 1-
27 C2.5 4 11:47 11:52 12:00 1- 11:47 11:51 12:14 1+
27 C1.0 1
27 C1.5 1 14:00 14:07 14:51 2+
27 M2.7 4 17:21 17:29 ? - 16:50 17:07 ? -
27 ? 2 17:18 17:23 18:15 2+
28 C1.1 2 13:15 13:21 13:39 1
28 * 1 16:41 16:43 ? -
28 * 1 16:59 17:10 17:51 2+
28 ? 1 17:56 18:02 18:17 1
28 C1.7 1 18:26 18:32 18:41 1-
28 M6.1 1 20:49 20:56 21:48 2+
29 M2.3 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 C3.1 4 12:00 12:08 12:30 1+ 12:09 12:12 12:29 1 12:01 12:07 12:21 1
29 C2.2 1 15:07 15:10 15:35 1+
30 C4.0 1
30 C2.4 1
30 C2.3 1 10:30 10:37 ? -
30 C1.5 1 11:06 11:10 11:26 1
30 C8.8 6 14:02 14:04 14:48 2+ 14:02 14:04 14:54 2+ 13:59 14:04 15:30 3
30 M1.1 7 15:46 15:51 16:38 2+ 15:45 15:49 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 13:17 14:11 2+
31 C5.0 5 14:21 14:27 15:05 2 14:21 14:26 15:28 2+ 14:22 14:29 15:10 2+
31 C1.6 1 15:14 15:22 15:40 1+
31 C1.3 1 15:59 16:04 16:12 1-
31 C4.0 2 17:25 17:32 18:29 2+
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DAY START PEAK START PEAK START PEAK START PEAK START PEAK

1 C5.4 07:14 07:21 07:45 1+
1 C1.3
1 C2.4 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 C2.7
1 M2.8 19:15 19:21 19:48 2
2 C3.5
2 C2.1
2 C2.4 08:50 08:55 09:00 1-
2 *
2 C2.9 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 C1.7
2 C2.0 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 C4.5 18:05 18:12 18:20 1-
2 C7.4 18:45 18:55 19:03 1-
2 M3.8
3 C2.0 12:13 12:18 12:42 1+ 12:13 12:15 12:20 1-
3 C2.2
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 C8.2
3 C4.1 15:22 15:26 16:00 2 15:20 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 C9.3
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 M5.3 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 M2.3 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 C8.2
4 ?
4 C6.4 15:47 15:51 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 C9.5
4 M4.6
5 M2.4
5 C7.0
5 M2.2
5 M4.7
5 C9.1
5 ?
5 ?
5 M1.1 06:49 07:08 07:43 2+
5 M1.3 07:43 07:45 08:44 2+
5 ?
5 C5.0 09:05 09:09 09:13 1-
5 *
5 C5.8 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 15:56 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 C6.1 18:13 18:26 18:53 2 18:15 18:23 18:30 1-
5 ?
5 C4.8
5 M1.6
5 M1.6
6 M2.9
6 C5.0
6 M1.0
6 *
6 C5.8
6 C7.7
6 C7.4 07:03 07:07 07:39 2
6 M1.5 08:12 08:25 09:12 2+ 08:16 08:22 08:48 1+ 08:18 08:24 08:28 1-
6 C3.8 09:12 09:19 10:04 2+ 09:14 09:19 09:30 1-
6 M1.8 10:07 10:29 11:46 3 10:27 10:31 11:05 2 10:25 10:30 10:33 1-
6 ?
6 ?
6 *

AAVSO receiver, 0.76m screened 
loop aerial.

Colin Clements (24kHz)

END (UT)

Peter King (18.3kHz)

PC soundcard, long wire aerial.

END (UT) END (UT)END (UT)END (UT)

Peter Meadows (23.4kHz)

Tuned radio frequency receiver, 
0.58m frame aerial.

Own designed receiver, 1.4m loop 
aerial.

   AAVSO receiver.              Tuned 
loop aerial.

Mike King (20.9kHz) John Wardle (19.6/23.4kHz)



BAA Radio Astronomy Group.  2012 JULY
6 M1.2 13:22 13:31 14:30 2+ 13:29 13:32 13:51 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 C3.4 17:05 17:10 17:15 1-
6 ?
6 C7.2 17:25 17:44 18:47 2+
6 M1.3 18:47 18:59 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 C2.4 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 13:18 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 C5.4 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 C3.9
10 C7.0
10 M1.7
10 M2.0
10 C4.5 08:16 08:35 09:13 2+
10 C4.1 09:00 09:05 09:09 1-
10 ?
10 C5.5 12:09 12:25 12:32 1
10 C4.6 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 C3.4
11 C9.9 08:28 08:34 09:15 2+ 08:24 08:32 08:38 1-
11 *
11 ?
11 C1.7 14:36 14:43 14:50 1-
11 C1.9
11 ?
12 C3.1
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 C2.4
13 C1.5
13 C1.5
13 *
13 C1.3
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 C2.4
14 C2.5
15 ?
15 C3.5 21:47 21:52 21:57 1-
16 ?
16 C2.2
16 C1.8 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 C2.0 11:20 11:28 11:50 1+
23 B7.3
24 C1.6
24 C1.1 13:45 13:55 14:15 1+
24 C4.2
26 C1.3
27 C2.5 11:45 11:50 12:20 2
27 C1.0 12:20 12:23 12:35 1-
27 C1.5
27 M2.7
27 ? 17:15 17:27 17:34 1
28 C1.1 13:10 13:20 13:25 1-
28 *
28 *
28 ?
28 C1.7
28 M6.1
29 M2.3
29 *
29 C3.1
29 C2.2
30 C4.0
30 C2.4
30 C2.3
30 C1.5
30 C8.8
30 M1.1 15:43 15:51 16:31 2+
31 C5.7
31 *
31 ?
31 C5.0
31 C1.6
31 C1.3
31 C4.0
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DAY START PEAK START PEAK START PEAK START PEAK START PEAK

1 C5.4 07:12 07:13 07:30 1- 07:15 07:20 07:50 2 07:15 07:20 07:56 2
1 C1.3
1 C2.4 15:27 15:35 ? -
1 C8.2 15:43 15:51 16:15 1+ 15:45 15:50 16:10 1 15:43 15:48 16:50 2+
1 C2.7
1 M2.8 19:18 19:20 ? - 19:16 19:20 19:50 2
2 C3.5
2 C2.1
2 C2.4
2 *
2 C2.9
2 M5.6 10:45 10:50 11:10 1 10:46 10:57 12:10 2+
2 *
2 *
2 C1.7
2 C2.0
2 C3.7
2 C4.5
2 C7.4
2 M3.8
3 C2.0
3 C2.2
3 *
3 C4.2
3 ?
3 C8.2 14:38 14:42 15:01 1
3 C4.1
3 *
3 C9.0 17:00 17:07 17:42 2 17:01 17:06 17:50 2+
3 C9.3
4 C5.1 01:32 01:44 02:08 2
4 C6.1 04:05 04:12 04:24 1
4 M2.3 04:29 04:44 05:20 2+
4 ? 07:13 07:19 07:37 1 07:05 07:16 08:00 2+
4 C6.7 09:06 09:10 09:20 1- 09:02 09:07 ? - 09:02 09:06 09:40 2
4 M5.3 09:47 09:55 10:20 2 09:55 09:56 10:37 2 09:50 09:56 ? - 09:49 10:00 10:46 2+
4 C5.8 11:16 11:18 ? -
4 M2.3 12:09 12:13 12:35 1+ 12:19 12:22 13:00 2 12:10 12:26 13:20 2+
4 ?
4 ?
4 C5.6
4 M1.3 14:38 14:40 14:55 1- 14:39 14:42 15:20 2
4 C8.2
4 ?
4 C6.4
4 C6.9
4 M1.8 16:34 16:40 17:05 1+ 16:36 16:42 17:10 2
4 ?
4 ?
4 ?
4 C9.5
4 M4.6
5 M2.4 01:08 01:16 01:30 1
5 C7.0 02:03 02:12 02:20 1-
5 M2.2 02:37 02:46 03:26 2+
5 M4.7 03:28 03:36 04:28 2+
5 C9.1 04:43 04:48 04:56 1-
5 ? 04:58 05:05 05:20 1
5 ?
5 M1.1 06:50 07:01 07:35 2 06:51 07:05 ? - 06:52 07:00 07:32 2
5 M1.3 07:40 07:49 08:20 2 07:43 07:46 ? - 07:44 07:48 08:04 1
5 ?
5 C5.0
5 *
5 C5.8 09:20 09:31 10:20 2+ 09:17 09:30 09:42 1
5 ?
5 *
5 *
5 M1.8 10:46 10:53 ? - 10:46 10:50 ? -
5 ?
5 M6.1 11:43 11:50 12:10 1+ 11:45 11:48 12:16 1+ 11:42 11:48 ? - 11:42 11:46 12:06 1
5 M1.2 13:07 13:11 14:05 2+ 13:09 13:18 ? -
5 C7.4
5 C8.3 14:46 14:50 15:01 1- 14:44 14:48 ? -
5 *
5 C6.2 15:58 16:02 16:20 1 15:58 16:03 ? -
5 ?
5 ?
5 C5.1
5 ?
5 C6.1
5 ?
5 C4.8
5 M1.6
5 M1.6
6 M2.9 01:39 01:42 02:21 2
6 C5.0 02:30 02:32 02:40 1-
6 M1.0 02:44 02:52 03:32 2+
6 * 04:02 04:10 04:20 1-
6 C5.8 04:32 04:36 04:50 1-
6 C7.7 04:54 05:00 05:12 1-
6 C7.4 07:03 07:07 07:21 1- 07:05 07:10 07:30 1 07:06 07:10 07:24 1-
6 M1.5 08:25 08:33 09:00 2 08:20 08:25 ? - 08:20 08:26 08:48 1+
6 C3.8 09:15 09:22 ? -
6 M1.8 10:15 10:30 11:05 2+ 10:11 10:31 11:20 2+
6 ?
6 ?
6 *

Martyn Kinder (19.6kHz/22.1khz ) John Elliott (21.7kHz) Tarif Rashid Santo (19.8kHz)Steve Parkinson (23.4/19.6kHz)

END (UT)

PC sound card.

END (UT)

Gordon Fiander (19.6/22.1kHz)

END (UT)

   Spectrum Lab,                       15m 
Half-wave dipole.

END (UT)

Tuned radio frequency receivers, 
frame aerials.

END (UT)

Tuned radio frequency receiver, 
0.5m frame aerial.

Tuned radio frequency receiver, 
0.58m frame aerial.
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6 M1.2 13:35 13:42 14:17 2 13:29 13:33 ? -
6 C7.8 14:55 15:01 16:40 3 14:53 15:02 ? -
6 C5.0
6 C3.4
6 ?
6 C7.2 17:33 17:55 ? - 17:30 17:46 18:13 2
6 M1.3
6 X1.1
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 *
7 ?
7 ?
7 C6.4 10:39 10:46 ? -
7 M2.6 11:01 11:07 12:00 2+
7 C2.4
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 M1.3 05:44 05:51 ? - 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 C5.4
8 ?
8 ?
8 M1.4 12:09 12:13 ? -
8 C6.1 12:57 13:05 ? -
8 *
8 C6.7 14:39 14:45 ? -
8 ?
8 *
8 *
8 M6.9 16:25 16:33 16:55 1+ 16:30 16:36 17:09 2 16:26 16:33 ? -
8 C8.8 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 *
9 *
9 * 13:41 13:59 14:40 2+
9 *
9 C5.0 19:46 19:50 19:59 1-
10 C3.9 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 C4.5 08:17 08:24 08:56 2
10 C4.1 09:03 09:07 09:19 1- 09:04 09:10 09:21 1-
10 ?
10 C5.5
10 C4.6 12:13 12:33 ? -
10 ?
10 ?
10 C8.2 13:42 13:45 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 C3.4 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 C1.7
11 C1.9 15:59 16:05 16:11 1-
11 ?
12 C3.1 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 C2.4 06:24 06:40 06:46 1
13 C1.5
13 C1.5
13 *
13 C1.3
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 C2.4
14 C2.5 15:41 15:46 15:56 1-
15 ?
15 C3.5
16 ?
16 C2.2
16 C1.8
16 C7.5
17 M1.7
18 C3.0
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19 M7.7 04:28 05:53 ? -
23 C2.0
23 B7.3
24 C1.6
24 C1.1
24 C4.2 18:57 19:04 19:26 1+
26 C1.3
27 C2.5 11:46 11:51 11:58 1-
27 C1.0
27 C1.5
27 M2.7 17:20 17:25 17:36 1- 17:19 17:31 18:30 2+
27 ?
28 C1.1
28 *
28 *
28 ?
28 C1.7
28 M6.1
29 M2.3 06:19 06:25 06:39 1
29 *
29 C3.1 11:58 12:02 12:13 1-
29 C2.2
30 C4.0 06:04 06:23 07:04 2+
30 C2.4 07:09 07:12 07:16 1-
30 C2.3
30 C1.5
30 C8.8 13:56 14:04 14:19 1 13:55 14:04 14:30 2 14:01 14:06 15:00 2+
30 M1.1 15:41 15:48 16:00 1 15:39 15:53 16:26 2+ 15:43 15:53 17:00 2+
31 C5.7 10:52 11:19 12:12 2+ 11:05 11:30 ? - 10:46 ? ? -
31 *
31 ?
31 C5.0 14:19 14:27 14:36 1- 14:19 14:25 14:47 1+
31 C1.6
31 C1.3
31 C4.0 17:21 17:31 17:37 1-
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-XO\�KDV�SURYLGHG�D�EXPSHU�FURS�RI�VRODU�HYHQWV��JHQHUDWLQJ�D�QHZ�SHDN�LQ�RXU�DFWLYLW\�FKDUW��1HDUO\����
RI�WKH�6:3&�FODVVLILHG�IODUHV�ZHUH�RI�0�FODVV��ZLWK�WZR�;�FODVV�IODUHV�UHFRUGHG��,Q�DGGLWLRQ��WKHUH�DUH
QXPHURXV�6,'V�UHFRUGHG�IURP�IODUHV�WKDW�DUH�HLWKHU�QRW�FODVVLILHG��¶
·�LQ�WKH�WDEOHV���RU�QRW�OLVWHG�DW�DOO��¶"·
LQ�WKH�WDEOHV���$OO�RI�WKHVH�FDQ�EH�VHHQ�LQ�WKH�;�UD\�GDWD�IURP�*2(6������,Q�RUGHU�WR�EHWWHU�FRSH�ZLWK�WKH
ODUJH�QXPEHU�RI�HQWULHV�,�KDYH�UH�RUGHUHG�WKH�WDEOH�D�OLWWOH���,W�ZLOO�DOVR�WDNH�OHVV�SDSHU�WR�SULQW�

0DQ\�IODUHV�RYHUODSSHG�VR�WKDW�D�QHZ�6,'�VWDUWHG�EHIRUH�WKH�SUHYLRXV�RQH�ZDV�IXOO\�FRPSOHWH��$V�IDU�DV
SRVVLEOH�,�KDYH�WULHG�WR�DWWULEXWH�6,'�WLPLQJV�WR�WKH�FRUUHFW�IODUHV��EXW�WKHUH�PD\�EH�HUURUV��P\�DSRORJLHV
LI�,�KDYH�PDGH�DQ\�PLVWDNHV��6RPH�IODUHV�ZHUH�YHU\�VORZ��OHDYLQJ�YHU\�DPELJXRXV�6,'�WUDFHV��,Q
SDUWLFXODU��WKH�0����IODUH�RQ�WKH���WK�FDXVHG�VRPH�GLIILFXOWLHV��6:3&�OLVWV�WKH�IODUH�DV�IROORZV��VWDUW
�������SHDN��������HQG������87��0\�UHFRUGLQJ�ORRNHG�YHU\�RGG��RQO\�WKH�SHDN�WLPH�EHLQJ�PHDVXUDEOH
ZLWK�DQ\�GHJUHH�RI�FHUWDLQW\�

0RVW�RI�WKH�DFWLYLW\�RFFXUUHG�GXULQJ�WKH�ILUVW�WZR�ZHHNV�RI�-XO\��WKH�UHFRUG�EHLQJ�VHW�RQ�WKH��WK�ZLWK���
HYHQWV�UHFRUGHG�DV�6,'V��7DULI�5DVKLG�6DQWR�SURYLGHG�WKLV�FKDUW�RI�WKH�HDUO\�PRUQLQJ��87��DFWLYLW\�

5REHUWR�%DWWLDROD�SURYLGHV�WKH�FKDUW�EHORZ��FRPSOHWLQJ�WKH�GD\·V�DFWLYLW\�



7KH�ODWH�HYHQLQJ�6,'V�ZHUH�RQO\�UHFRUGHG�RQ�WKH�$WODQWLF�SDWK�RI�1$$��0DLQH��DW���N+]��DQG�VR�GR�QRW
VKRZ�LQ�WKHVH�UHFRUGLQJV�

7KH�PDMRU�HYHQW�RI�WKH�PRQWK�ZDV�WKH�;����IODUH�SHDNLQJ�DURXQG������87�RQ�WKH���WK��0DUN�(GZDUGV�KDV
SURYLGHG�D�QLFH�FRPSRVLWH�RI�WKLV�DW�YDULRXV�IUHTXHQFLHV�

,W�VKRZV�ZHOO�DW�DOO�RI�WKH�IUHTXHQFLHV�PRQLWRUHG��DQG�LV�SDUWLFXODUO\�VWURQJ�DW�����N+]��0\�RZQ
UHFRUGLQJ�DW�����N+]�LV�UDWKHU�GLIIHUHQW��VKRZLQJ�WKH�VSLNH�DQG�ZDYH�UHVSRQVH�IURP�WKH�VKLIWLQJ
LQWHUIHUHQFH�SDWWHUQ��,�KDYH�DOVR�DGGHG�WKH�*2(6�;�UD\�GDWD�WR�VKRZ�WKH�IDLUO\�VORZ�EXLOG�XS�WR�WKLV�IODUH�

$VVRFLDWHG�ZLWK�WKH�IODUH�ZDV�D�&0(�WKDW�SURGXFHG�DQ�H[WHQGHG�PDJQHWLF�GLVWXUEDQFH��VHH�ODWHU�

:LWK�WKH�KLJK�GHQVLW\�RI�IODUHV�HDUO\�LQ�WKH�PRQWK��PDQ\�RI�WKH�6,'V�WKDW�ZH�KDYH�UHFRUGHG�KDYH�QRW�EHHQ
JLYHQ�VHSDUDWH�FODVVLILFDWLRQ�E\�WKH�6:3&��:KHUH�WKH�WDEOH�VKRZV�¶
·��D�IODUH�LV�OLVWHG�E\�WKH�6:3&�EXW
ZLWKRXW�D�PDJQLWXGH��:KHUH�WKH�WDEOH�VKRZV�¶"·��QRWKLQJ�LV�OLVWHG�EXW�D�GHILQLWH�SHDN�FDQ�EH�VHHQ�LQ�WKH
*2(6�;�UD\�GDWD��7KHVH�DUH�LOOXVWUDWHG�RQ�WKH�FKDUW�E\�5REHUWR�%DWWDLROD�IURP�WKH��WK�



$�FRPELQDWLRQ�RI�WKUHH�SHDNV�FDQ�EH�VHHQ�PDUNHG�¶""·��7KH�*2(6�GDWD�UHYHDOV�WKH�FDXVH��VXSHULPSRVHG
RQ�P\�RZQ�UHFRUGLQJ�

,�KDYH�ODEHOHG�WKH�;�UD\�GDWD�DV�EHVW�,�FDQ�IURP�WKH�REVHUYDWLRQV�UHFHLYHG�DQG�WKH�6:3&�OLVW�

$FWLYLW\�ZDV�PXFK�ORZHU�WKURXJK�WKH�PLGGOH�RI�WKH�PRQWK��ZLWK�IHZHU�6,'V�UHFRUGHG�DQG�OHVV�HQHUJHWLF
IODUHV��7KH�TXLHWHU�FRQGLWLRQV�DOORZHG�D�%����IODUH�WR�EH�UHFRUGHG�DV�D�6,'�RQ�WKH���UG��$FWLYLW\�WKHQ
VWDUWHG�WR�LQFUHDVH�DJDLQ�WKURXJK�WKH�ODVW�ZHHN�RI�WKH�PRQWK�

00$$**11((77,,&�&�''$$77$$

$V�H[SHFWHG�IURP�WKH�KLJK�OHYHO�RI�IODUH�DFWLYLW\��WKHUH�ZHUH�QXPHURXV�&0(V�LQ�WKH�ILUVW�KDOI�RI�-XO\��0DQ\
RI�WKHVH�HLWKHU�PLVVHG�(DUWK��RU�SURGXFHG�RQO\�PLQRU�PDJQHWLF�GLVWXUEDQFHV��7KH�;����IODUH�DOUHDG\
LOOXVWUDWHG�ZDV�IURP�DFWLYH�UHJLRQ�������ZKLFK�ZDV�FORVH�WR�WKH�VRODU�FHQWUDO�PHULGLDQ�DW�WKH�WLPH�RI�WKH
IODUH��0DUN·V�9/)�FKDUW�VKRZV�FRQVLGHUDEOH�YDULDWLRQ�LQ�SHDN�WLPH�RYHU�WKH�IUHTXHQF\�UDQJH��IURP������
WR������87��7KH�*2(6�;�UD\�IOX[�DOVR�VKRZV�D�YHU\�VORZ�EXLOG�XS�WR�WKLV�IODUH�EHIRUH�D�IDVWHU�ULVH�WR�WKH
SHDN��7KH�&0(�DUULYDO�ZDV�KRZHYHU�TXLWH�GUDPDWLF�ZLWK�D�VXGGHQ�FKDQJH�LQ�WKH�1RUWK�6RXWK�FRPSRQHQW
RI�WKH�PDJQHWLF�ILHOG��IROORZHG�E\�D�SHULRG�RI�VORZ�EXW�ODUJH�YDULDWLRQV��&KDUWV�SURYLGHG�E\�3DXO�+\GH
DQG�&ROLQ�&OHPHQWV�VKRZ�WKH�VWDUW�DW������87�RQ�WKH���WK��$VVXPLQJ�D�&0(�DW�WKH�SHDN�WLPH�RI�RXU�6,'
UHFRUGLQJV��WKH�WUDQVLW�WLPH�WR�(DUWK�LV�EHWZHHQ���K���P�DQG���K���P��DERXW����P�V��$OO�RI�WKH
IROORZLQJ�FKDUWV�VKRZ�WKH�1�6�FRPSRQHQW�LQ�UHG��DQG�(�:�LQ�EOXH�



3DXO�+\GH�

&ROLQ�&OHPHQWV�

7KH�VLPLODULW\�LQ�WKHVH�UHFRUGLQJV�LV�TXLWH�VWULNLQJ��HVSHFLDOO\�DV�3DXO�DQG�&ROLQ�DUH�DERXW����NP�DSDUW�
7KH�&0(�DUULYDO�LV�PXFK�OHVV�GLVWLQFW�LQ�WKH�(�:�FRPSRQHQW��VKRZLQJ�D�IDLUO\�JHQWOH�GLS�DQG�ULVH�EHIRUH
WKH�ODUJHU�YDULDWLRQV�QHDUO\���KRXUV�ODWHU��$V�WKH�PDJQHWLF�GLVWXUEDQFH�FRQWLQXHG�LQWR�WKH���WK��WKLV
GLIIHUHQFH�GLVDSSHDUHG��,Q�WKH�DIWHUQRRQ�RI�WKH���WK�WKH�PDJQHWLF�ILHOG�YDULDWLRQV�LQ�ERWK�FRPSRQHQWV
EHFDPH�PXFK�PRUH�UDSLG��FRQWLQXLQJ�WKURXJK�WKH�QLJKW�DQG�ZHOO�LQWR�WKH���WK�



-XO\���WK�

-XO\���WK�
0\�RZQ�UHFRUGLQJV�RI�WKLV�VKRZ�DERXW���������Q7�GLVWXUEDQFH�LQ�WKH�(�:�FRPSRQHQW�RYHU�WKH��� WK�DQG
��WK�

�$�PXFK�VORZHU�&0(�ZDV�UHFRUGHG�IURP�WKH�0����IODUH�SHDNLQJ�DW�������RQ�WKH�� WK��7KLV�DUULYHG�DW�(DUWK
ODWH�RQ�WKH��WK��ZLWK�D�PDJQHWLF�GLVWXUEDQFH�VWDUWLQJ�DW�������RQ�P\�UHFRUGLQJ��7KLV�JLYHV�D�WUDQVLW�WLPH
RI�MXVW�RYHU�����KRXUV��RU�KDOI�RI�WKH�VSHHG�RI�WKH�ODUJHU�HYHQW��,�PHDVXUHG�DERXW���Q7�SHDN�GLVWXUEDQFH
IURP�WKLV�HYHQW�

*RQ]DOR�9DUJDV�UHSRUWHG�DQ�DFWLYH�SHULRG�RQ�WKH���WK��������WR������87�IURP�%ROLYLD�

0DJQHWLF�GDWD�SURYLGHG�E\�3DXO�+\GH��&ROLQ�&OHPHQWV��*RQ]DOR�9DUJDV�DQG�-RKQ�&RRN�




