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Date: 15 April 2017
Object: Jupiter — Io-D

Observer: Unattended

Start of pass: 0443 UT Planetary K-index:

Jupiter Altitude: 43.9 degrees Jupiter Azimuth: 176.3 degrees
Jupiter CML: 63.8 Jupiter Io Phase: 102.85
Jupiter RA: 13:06 Jupiter Dec: -05:18

Hour Angle: 00:11 Polarization LCP

Sun Altitude: -39.6 degrees Sun Azimuth: 349.8 degrees
Sun RA: 01:27 Sun Dec: 0:08

End of pass: 0623 UT

Jupiter Altitude: 39.6 degrees Jupiter Azimuth: 209.5 degrees
Jupiter CML: 124.26 Jupiter Io Phase 116.94

Hour Angle: 01:30

Sun Altitude: -37.7 degrees Sun Azimuth: 021.5 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. LWA element configuration — 90 degrees
3. JOVE 2 receiver fed by phased JOVE dipoles @ 10’
12’ phase cable - phased for 2016-17 season

a.
b.
C.

a.

Calibrated 6 March 2017

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

1. 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

© HNRAO 2017



AWK'S N
HNRAO Observing Log J'ﬁeeég\ ,97.355

40.673181 N — 80.437885 W
EN90sq

Positive drift Io-D emissions with what appear to be a mix of L-bursts, S-bursts, N-events and
wavy N-like features. These N-like features are unlike other Jupiter emissions and will reqire
additional investigation. If these types of emissions are present in other Io-D passes, it’s possible
they are unique to lo-D. Time of pass was an hour and 30 minutes and spanned 15 MHz to
approximately 20 MHz. In the future, during this CML, the SDRPlay RSP unit will be adjusted
downward in frequency for these lower frequency observations.

Questionable modulation lane drift rate measurements were made at sites that appeared to be
clear modulation lanes. It was entirely possible that these were not modulation lanes, but simply
the drift rate of the N-like events. In either case, three values were measured; -52 kHz/sec, -97
kHz/sec and -82 kHz/sec.

At 0531 UT, there appears to be two S-burst clusters nested in the wavy N-like features.

Specifically notable features at 0515:11 UT to 0515:22 UT with a sudden dip then rise, and a
lazy M feature at 0530:19 UT.

Io-D emissions were unique and unexpected. Further investigation and study will determine if
these are typical to lo-D.
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SDRPlay RSP1/TFD Pair

HMR&O - 04152017 - UTC - TFD Array - LCP - SDRPlay - RSP

23.00

22.00

21.00

20.00

19.00

18.00

17.00

043000 044500 050000 051500 053000 05.45.00 050000 051500 053000

HMRAO - 0415/2017 - UTC - TFD Array - LCP - SDRPlay - RSP

22.00

21.00

20.00

19.00

18.00

17.00

044421 04:44:71 04:44:42 044452 04:45:07 044512 04:45:22 044532 04:45:43

a
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HMR&O - 04152017 - UTC - TFD Array - LCP - SDRPlay - RSP

2300
2200
2100
20.00
19.00
18.00
17.00
044300 044310 04:43:20 4431 044341 044351 044400 04411 044421
HNFAQ - 04/15/2017 - UTC - TFD Aray - LCP - SDAPlay - ASPT

2300
2200
2100
20.00
19.00
18.00

17.00

045511 045521 045532 04:55.42 045552 04:55.02 045612 045522 045632
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HMRAO - 0415/2017 - UTC - TFD Array - LCP - SDRPlay - RSP

22.00

21.00

20.00

19.00

18.00

17.00

045632 04:56:43 04:56:53 04:57.03 045713 0457.23 04:57.33 0457-44 04:57.54

HMRAO - 04152017 - UTC - TFD Array - LCP - SDRPlay - RSP

23.00

22.00

21.00

20.00

19.00

18.00

17.00

045754 045604 045614 0456 24 04:56:34 0455 44 04:56:55 045305 04:53:15
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HMRAO - 0415/2017 - UTC - TFD Array - LCP - SDRPlay - RSP

22.00
21.00
20.00
19.00
18.00

17.00

045315 04:53.25 045335 045345 045356 05: 00 06 050016 05:00: 26 05:00:36

HMR&O - 04152017 - UTC - TFD Array - LCP - SDRPlay - RSP

22.00
21.00
20.00
19.00
18.00

17.00

tonO0  OE00:3e 050115 05071 5 05:02:30 050308 050345 050423 50500
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HMRAO - 0415/2017 - UTC - TFD Array - LCP - SDRPlay - RSP

22.00
21.00
20.00
19.00
18.00

17.00

050200 050215 05:02:30 050245 050300 050315 05:03:30 0503 45 (05 04:00

HMR&O - 04152017 - UTC - TFD Array - LCP - SDRPlay - RSP

22.00
21.00
20.00
19.00
18.00

17.00

tBozO0  OB0210 050220 050231 050241 050251 050301 050211 050321
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HMRAO - 04152017 - UTC - TFD Array - LCP - SDRPlay - RSP

23.00

22.00

21.00

20.00

19.00

18.00

17.00

05.05:04 050614 05:06: 24 05:06: 34 05:06: 44 050655 05:07:05 050715 05:07:25

HMRAO - 04152017 - UTC - TFD Array - LCP - SDRPlay - RSP

22.00

21.00

20.00

19.00

18.00

17.00

05.07-25 05:07.35 05:07-45 050755 050606 050216 05:08:25 0505 36 050645
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HMRAO - 0415/2017 - UTC - TFD Array - LCP - SDRPlay - RSP

23.00

22.00

21.00

20.00

19.00

18.00

17.00

050900 050311 05:0323 0505 34 05045 050956 05:10:08 051019 05:10:30

HMRAO - 0415/2017 - UTC - TFD Array - LCP - SDRPlay - RSP

22.00

21.00

20.00

19.00

18.00

17.00

0510:30 051041 051053 05:19:04 05:11:15 05:19:26 05:11:38 05:19:49 05:12:00

10 |
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HHRAO - 0415/2017 - UTC - TFD Array - LCP - SDRPlay - RSP

23.00

22.00

21.00

20.00

19.00

18.00

17.00

051200 051211 051223 051234 051245 051256 051307 051319 051330

HHRAO - 0415/2017 - UTC - TFD Array - LCP - SDRPlay - RSP

23.00

22.00

21.00

20.00

19.00

18.00

17.00

051200 051211 051223 051234 051245 051256 051307 051319 051330

11|
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HMRAO - 04152017 - UTC - TFD Array - LCP - SDRPlay - RSP

22.00

21.00

20.00

19.00

18.00

17.00

051500 05:15:11 05:15:22 05:15:34 05:15:45 051556 051607 051619 05:16:30

HMRAO - 04152017 - UTC - TFD Array - LCP - SDRPlay - RSP

22.00

21.00

20.00

19.00

18.00

17.00

051500 05:15:11 05:15:22 05:15:34 05:15:45 051556 051607 051619 05:16:30

12 |
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HMRAO - 0415/2017 - UTC - TFD Array - LCP - SDRPlay - RSP

23.00

22.00

21.00

20.00

19.00

18.00

17.00

051800 051811 051822 051834 051645 051856 0515307 051319 05:13:30

HMRAO - 0415/2017 - UTC - TFD Array - LCP - SDRPlay - RSP

22.00

21.00

20.00

19.00

18.00

R e o T TR

17.00

052100 05:21:11 05:21:22 052134 05:21-45 05 21:56 05:22.07 052219 05:22:30

13 |
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HMRAO - 0415/2017 - UTC - TFD Array - LCP - SDRPlay - RSP

22.00

21.00

20.00

19.00

18.00

17.00

052230 05:22.41 05:2252 052304 05:2315 0523 26 05:23:37 052349 05 24:00

HMRAO - 0415/2017 - UTC - TFD Array - LCP - SDRPlay - RSP

23.00

22.00

21.00

20.00

19.00

18.00

17.00

052430 (05 25:00 05:25:30 05 26:00 05:26:30 05 27.00 05:27.30 05 2600 05:26:30

14 |
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HMRAO - 0415/2017 - UTC - TFD Array - LCP - SDRPlay - RSP

22.00

21.00

20.00

19.00

18.00

17.00

052430 05 24:41 05:24:53 05: 2504 05:25:15 05 2526 05:25:38 05 2549 05: 26:00

HMRAO - 04152017 - UTC - TFD Array - LCP - SDRPlay - RSP

23.00

22.00

21.00

20.00

19.00

18.00

17.00

05:26:00 05:26:11 05:26:23 05 26: 34 05:26:45 05 26:56 05:27.08 05:27:19 05:27:30

15 |
© HNRAO 2017



AWK'S N,
HNRAO Observing Log R T T L ———

40.673181 N — 80.437885 W
EN90sq

HMRAO - 0415/2017 - UTC - TFD Array - LCP - SDRPlay - RSP

23.00

22.00

21.00

20.00

19.00

18.00

17.00

052730 05:27.41 05:27.53 05 2604 05:26:15 05 26 26 052637 05 2649 05:23:00

HMRAO - 0415/2017 - UTC - TFD Array - LCP - SDRPlay - RSP

23.00

22.00

21.00

20.00

19.00

18.00

17.00

05:23:00 05:23:11 05:23:22 05 25:34 05:23:45 05 2356 05:30:07 053019 05:30:30

16 |
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HMRAO - 04152017 - UTC - TFD Array - LCP - SDRPlay - RSP

22.00

21.00

20.00

19.00

18.00

17.00

05:30:30 053041 05:30:52 05 31:04 05:31:15 05:31:26 05:31.37 05:31:49 05:32:00

HMRAO - 04152017 - UTC - TFD Array - LCP - SDRPlay - RSP

22.00

21.00

20.00

19.00

18.00

17.00

053530 053641 05:36:52 053704 05:37-15 05:37.26 05:37.37 05:37.49 05 36:00

17 |
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HMRAO - 0415/2017 - UTC - TFD Array - LCP - SDRPlay - RSP

22.00

21.00

20.00

19.00

18.00

17.00

054530 054541 05:45:52 05 45:03 054515 054626 05:46:37 054645 05:47:00

HMRAO - 0415/2017 - UTC - TFD Array - LCP - SDRPlay - RSP

22.00

21.00

20.00

19.00

18.00

17.00

05:50:00 055011 05:50:22 05:50:33 0550145 055056 055107 055118 05:51:30

18 |
© HNRAO 2017



PRY. K'S Nk,
HNRAO Observing Log eReEmvATARY
40.673181 N — 80.437885 W
EN90sq

HMRAO - 04152017 - UTC - TFD Array - LCP - SDRPlay - RSP

23.00

22.00

21.00

20.00

19.00

18.00

17.00

05:56:30 (05:56:40 055650 055701 055711 055721 05:57.31 055741 05:57.51

HMRAO - 04152017 - UTC - TFD Array - LCP - SDRPlay - RSP

23.00

22.00

21.00

20.00

19.00

18.00

17.00

055300 055312 05:55 24 055335 055347 055359 060011 060022 06:00:34

19 |
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HMRAO - 0415/2017 - UTC - TFD Array - LCP - SDRPlay - RSP

23.00

22.00

21.00

20.00

19.00

18.00

17.00

050208 06:02:20 06:02 31 050243 06:0255 06: 0307 06:0318 06:0330 060342

HMRAO - 04152017 - UTC - TFD Array - LCP - SDRPlay - RSP

22.00

21.00

20.00

19.00

18.00

17.00

05:05:00 06:05:11 06:05:23 0:05: 34 06:05:45 06: 0556 06:06:08 06:06:19 06:06:30

20 |
© HNRAO 2017



- \/\IK,S Nk,

HNRAO Observing Log e T LT Cp——
40.673181 N — 80.437885 W
EN90sq

HMRAO - 04152017 - UTC - TFD Array - LCP - SDRPlay - RSP

22.00

21.00

20.00

19.00

18.00

17.00

05:08:00 060611 06:08:23 05: 08 34 060645 0F: 05 56 06:03:08 06:0%19 06:09:30

HMRAO - 0415/2017 - UTC - TFD Array - LCP - SDRPlay - RSP

22.00

21.00

20.00

19.00

18.00

17.00

05:09:30 060541 06:0352 05:10:04 061015 06:10:26 06:10:37 0610149 06:11:00

21 |
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HMRAO - 0415/2017 - UTC - TFD Array - LCP - SDRPlay - RSP

22.00

21.00

20.00

19.00

18.00

17.00

052200 06:22:11 06:2223 05 22:34 06:22:45 06: 2256 06:23:08 06: 2319 06:23:30

FSX-8S/TFD Pair

22 |
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HMBAD - 04152017 UTC - TFD &nay - BCP - Correction file: Carrection &rray HNBAD 2017 01 31 FSx-85 TFD 15-30.c:5v

050000 051115 05:22:30 05:33:45 05:45:00 DE56:15 06:07:30 06:16:45 06:30:00
HHEBAD - 04152017 UTC - TED Array - LCP - Correction file: Correction Aray HMBRAD 2017 01 31 F5=-85 TFD 15-30.cav

050000 051115 05:22:30 05:33:45 05:45.00 055615 06:07:30 0616145 06:30:00

23 |
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