HNRAO Observing Log
40.673181 N — 80.437885 W

EN90sq

Date: 22 March 2017

Object: Jupiter — Io-C

Observer: JB
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Start of pass: 0334 UT Planetary K-index: 4

Jupiter Altitude: 26.5 degrees Jupiter Azimuth: 126.5 degrees
Jupiter CML: 6 Jupiter Io Phase: 246.79
Jupiter RA: 13:17 Jupiter Dec: -06:27

Hour Angle: -03:06 Polarization LCP

Sun Altitude: -42.6 degrees Sun Azimuth: 322.0 degrees
Sun RA: 23:59 Sun Dec: 00:04

End of pass: 0410 UT

Jupiter Altitude: 31.7 degrees Jupiter Azimuth: 134.9 degrees
Jupiter CML: 27.77 Jupiter Io Phase 251.93

Hour Angle: -02:29

Sun Altitude: -46.2 degrees Sun Azimuth: 333.6 degrees

Observations made using:

1. FSX-8S fed by the TFD array
7.7 dB loss between TFD and Multicouplers.
b. Connect to array through HNRAO Multicoupler #1 and #2, port 2
i. HNRAO Multicoupler #1 — TFD/LCP
ii. HNRAO Multicoupler #2 — TFD/RCP

1. Port 1 having 10 dB of gain, all other ports have 3 dB gain.

a.

2. FSX-2 fed by the LWA array directly

a.
a.

b.
C.

a.

LWA element configuration — 90 degrees
3. JOVE 2 receiver fed by phased JOVE dipoles @ 10’
12’ phase cable — phased for 2016-17 season

Calibrated 6 March 2017

Connected to dipoles through HNRAO Multicoupler #3, port 1.

i. 3.165 dB loss between Multicoupler and dipoles.
4. Icom R75 receiver fed by experimental DDRR antenna directly.

Calibrated 6 March 2017

5. SDRPlay

a.

RSP1 (2) and RSP2 (1)

]
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End of Pass
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Estimated Planetary K index (3 hour data) Begin: 2017 Mar 20 0000 UTS

kS ! !
| R ......................................... ........................................ a
7t 1
: : =1
.
1 . VOO SO 1 e
3
5 3T i
8
-9 4_ OO N R L T TP -
b
3 - -
2 - -
g |
0 i i
Mar 20 Mar 21 Mar 22 Mar 23
Universal Time
Updated 2017 Maor 22 15:15:02 UTC NOAA/SWPC Boulder, CO USA

© HNRAO 2017



,;AWK’S NEe.

HNRAO Observing Log ARermvATANY
40.673181 N — 80.437885 W TSRS,
EN90sq

An Jo-C storm, late in the CML high probability region. Beginning in the 30% probability
region and ending in the 8% probability region. Jupiter was 3 hours before transit at the
beginning, and 2 2 hours from transit at the end.

All emissions were LCP. Emissions observed here began below 15 MHz and reached as high as
approximately 20 MHz. The higher frequency emissions were L-bursts.

A N-event dominated the observed period. The N-event undulated between 17 MHz and 18
MHz, looking much like a sine wave between 0341 UT and 0348 UT. A closer look at the
overall emissions suggests that the N-event was made up of L-bursts with several periods of
strong S-bursts.

Between 0347 UT an 0348 UT, there were two distinct lines of emission, separated by
approximately 1 MHz. The upper emissions appear to be L-bursts, while the lower appear to be
comprised of mostly S-bursts.

Negative slope modulation lanes were present in the later part of the storm. Measurements
ranged from a low of -29 kHz/sec to a high of -109 kHz/sec, with an average of -67 kHz/sec.

Among the features, one hook-like group stands out at 0345:15 UT.

Since all emissions were LCP, only the RSP1 fed by the LCP portion of the TFD, and the FSX-
8S captured the event.

No recordable emissions at the Radio JOVE frequency (20.1 MHz).
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RSP1/TFD Pair

HMRAD - 03/22/2017 - UTC - TFD LCP - SDRPlay - RSP1

19.58
18.98
17.98

16.98

A0 03300 03:40:00 024500 035000 035500 04:00.00 040500 041000

HMRAD - 03/22/2017 - UTC - TFD LCP - SDRPlay - RSP1

133200 033300 03:34:00 03:35:00 03:36:00 03:37-00 033300 03:33:00 034000
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HMRAD - 03/22/2017 - UTC - TFD LCP - SDRPlay - RSP1

1134000 03:41:15 03:42:30 034345 03:45.00 034615 03:47.30 034545 035000

HMRAD - 03/22/2017 - UTC - TFD LCP - SDRPlay - RSP1

1133800 033638 03:33:15 033353 034030 03:41:08 03:41:45 03:42:23 034300
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HMRAD - 03/22/2017 - UTC - TFD LCP - SDRPlay - RSP1

134300 034338 03:44:15 034453 034530 034508 034645 03:47:23 034500

HMRAD - 03/22/2017 - UTC - TFD LCP - SDRPlay - RSP1

34301 034311 034322 034332 034342 034353 03 44:03 034413 0344:24
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HMRAD - 03/22/207 - UTC - TFD LCP - SDRPlay - RSP1

134424 034435 03:44:45 034456 03:45.06 034517 034527 03:45:38 034548

HMRAD - 03/22/2017 - UTC - TFD LCP - SDRPlay - RSP1

20,58
19.58

18.98

(34445 034455 03:45:05 024515 034525 034537 034547 034557 034508
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HMRAD - 03/22/2017 - UTC - TFD LCP - SDRPlay - RSP1

1134548 034559 03:45:09 03:45:20 03:46:30 034641 034651 03470 034712

HMRAD - 03/22/207 - UTC - TFD LCP - SDRPlay - RSP1

134712 0347.23 03:47-33 03:47-44 03:47:54 034505 034315 03:48:25 034836
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HMRAD - 03/22/2017 - UTC - TFD LCP - SDRPlay - RSP1

1348365 034547 03:48:57 034308 034318 034329 034339 03:43:50 035000

HMRAD - 03/22/2017 - UTC - TFD LCP - SDRPlay - RSP1

[13:50:00 035011 03:50:21 0350:32 035042 035053 035103 03:51:14 0351:24

10 |
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HMRAD - 03/22/2017 - UTC - TFD LCP - SDRPlay - RSP1

135124 0351:35 035145 0351:56 035206 035217 035227 035238 035248

HMRAD - 03/22/2017 - UTC - TFD LCP - SDRPlay - RSP1

135248 035259 03:53:09 035320 035330 035341 035351 035402 035412

11|
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HMRAD - 03/22/2017 - UTC - TFD LCP - SDRPlay - RSP1

135412 035423 035433 035444 035454 035505 035515 03:55:26 035536

HMRAD - 03/22/2017 - UTC - TFD LCP - SDRPlay - RSP1

135700 035711 03:57-21 035731 035742 035752 035803 035613 035624

12 |
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HMRAD - 0352242017 - UTC - TFD LCP - SDRPlay - RSP1

135824 035634 035645 035655 035306 035316 035327 035337 035348

HMRAD - 0352242017 - UTC - TFD LCP - SDRPlay - RSP1

135824 035634 035645 035655 035306 035316 035327 035337 035348

13 |
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HMRAD - 03/22/2017 - UTC - TFD LCP - SDRPlay - RSP1

1135545 035358 04:00:09 040019 04:00:30 04:00:40 04:00:51 040101 040112

HMRAD - 03/22/2017 - UTC - TFD LCP - SDRPlay - RSP1

040112 040122 04:01:33 04:01:43 04:01:54 04:0204 040215 04:02:25 040236

14 |
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HMRAD - 03/22/2017 - UTC - TFD LCP - SDRPlay - RSP1

040235 040247 04:02:57 04:0308 040318 04:03:29 040339 04:03:50 04:04:00

HMRAD - 03/22/2017 - UTC - TFD LCP - SDRPlay - RSP1

40812 04:08:23 04:08:33 040544 040554 04:0305 040315 04:03:25 040336

FSX-8S/TFD Pair

15 |
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HMBAD - 0342242017 UTC - TFD &nay - BCP - Correction file: Carrection &rray HNBAD 2017 01 31 FSx-85 TFD 15-30.c:5v

1133400 033630 03:43:00 03:47:30 035200 03:56:30 04:01-00 04:05:30 04:10:00
HHRBAD - 035222017 UTC - TED Array - LCP - Correction file: Correction Aray HMRAD 2017 01 31 F5=-85 TFD 15-30.cav

1133400 033630 03:43:00 03:47:30 035200 03:56:30 04:01-00 04:05:30 041000

16 |
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HMBAD - 0342242017 UTC - TFD &nay - BCP - Correction file: Carrection &rray HNBAD 2017 01 31 FSx-85 TFD 15-30.c:5v

1034100 03 44:00 03:47-00 035000 035300 035600 035300 04:02:00 04:05:00
HHRBAD - 03/22/2017 UTC - TFD Array - LCP - Correction file: Correction Aray HMRAD 2017 01 31 F5=-85 TFD 15-30.cav

|03:41 :00 DS:4I4:DD 03:47.00 03:50:00 035300 03:56:00 0359.00 D4:IJI2:DD D4:D:5:DD

17 |
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HMBAD - 0372242017 UTC - TFD &nay - BCP - Correction file: Carrection &rray HNBAD 2017 01 31 FSx-85 TFD 15-30.c:5v

1134130 034319 03:45:08 034656 034245 035034 035223 035411 03:56:00
HHRBAD - 03/22/2017 UTC - TED Array - LCP - Correction file: Correction Array HMRAD 2017 01 31 F5=-85 TFD 15-30.caw

1134130 034319 03:45:08 034656 034345 035034 035223 035411 03:56:00

18 |
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HMBAD - 0372242017 UTC - TFD &nay - BCP - Correction file: Carrection Array HNBAD 2017 01 31 FSx-85 TFD 15-30.c:5v

[360:00 035045 035130 035215 035300 035345 035430 035515 03:56:00
HMRAD - 03/22/2017 UTC - TFD Array - LCP - Eorection file: Correction Aray HMRAD 2017 01 31 F5=-85 TFD 15-30.caw

L
[13:50:00 035045 035130 035215 035300 035345 035430 035515 03:56:00

19 |
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HMBAD - 0372242017 UTC - TFD &nay - RCP - Correction file: Carrection &rray HNBAD 2017 01 31 FSx-85 TFD 15-30.c:8v

IDB:ES:DD 035329 03:5I3:59 03:54:28 035457 03:55:27 035556 03:56:25 03:5i3:55
HMRAD - 03/22/2017 UTC - TFD Array - LCP - Correction file: Comection Aray HHRAD 2017 01 31 F><-8 TFD 15-30.csv

IDS:ES:DD 025329 03:53:53 03:54:28 035457 03:55:27 035556 03:56:25 03:56:55

20 |
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HMBAD - 0372242017 UTC - TFD &nay - BCP - Correction file: Carrection &rray HNBAD 2017 01 31 FSx-85 TFD 15-30.c:5v

1136600 035749 03:59:38 04:01:26 040315 04:05: 04 04:06:52 04:08:41 04:10:30
HHRBAD - 03/22/2017 UTC - TFD Array - LCP - Correction file: Correction Aray HMRAD 2017 01 31 F5=-85 TFD 15-30.caw

1135600 035749 03:59:38 04:01:26 040315 040504 04:06:52 040641 041030

21 |
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