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Date: 29 January 2018
Object: Jupiter — Io-A

Observer: Unattended

Start of pass: 1035 Planetary K-index: 1
Jupiter Altitude (deg): | 29.1 Jupiter Azimuth (deg): | 156.4
Jupiter CML: 182.42 Jupiter Io Phase: 245.91
Jupiter RA (hr/min): | 15:14 Jupiter Dec (hr/min): -16.49
Hour Angle (hr/min): | -01:26 Polarization RCP
Sun Altitude (deg): -21.6 Sun Azimuth (deg): 096.2
Sun RA (hr/min): 20:40 Sun Dec (hr/min): -18:23
End of pass: 1150

Jupiter Altitude (deg): | 32.4 Jupiter Azimuth (deg): | 177.0
Jupiter CML: 227.76 Jupiter Io Phase 256.51
Hour Angle (hr/min): | -00:11

Sun Altitude (deg): -07:7 Sun Azimuth (deg): 107.7

Observations made using:

1. FSX-8S fed by the TFD array
a. 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.
2. FSX-2 fed by the LWA array directly
a. LWA element configuration — 67.5 degrees
3. JOVE 2 receiver fed by phased JOVE dipoles @ 13’
a. 12’ 6” phase cable - phased for 2016-17 season
b. Calibrated 1 Jan 2018
c. Connected to dipoles through HNRAO Multicoupler #3, port 1.
1. -3.19 dB loss between Multicoupler and dipoles.
4. JOVE 1 receiver fed by TFD/RCP. JOVE 1 receiver fed by TFD/LCP
a. Calibrated 1 Jan 2018
b. Connected to TFD through HNRAO Multicouplers #1 & #2, port 1.
5. SDRPlay
a. RSP1 (TFD/LCP) and RSP2 (TFD/RCP)
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Updated 2018 Jan 2% 18:15:04 UTC NOAA/SWPC Boulder, CO USA
[MODE |CML RANGE [lo RANGE MAX F|[POLAR [ARC NOTES
oD  [0-200 05130 18 [LH  [Early |Also called "fourth source”
B [(105-185) [(80-110) [395 |[RH  [Barly|Also called "early source”
lnon To-B [80-200 0360 38  |RH  [Early [Voyager info
lo-A  |(200270)  [(205-260) [38  |[RH  [Late |Also called "main source”
lnon-To-A |(230-280) (0360 38 [RH  [Late |
lo-C  [(300-20) (225-260) [36  |RH&LH|[Late |Also called "third source”
Inon-To-C [300-360 0360 32 |[RH&LH|Late [Voyager info

https://www.radiosky.com/jupmodes.html

Modulation Lanes Designations”
L - Burst S-Burst
L1 —No lanes S1 —No lanes

L2 - Positive slope S2 — Positive slope

L3 - Cross hatched S3 — Cross hatched

L4 — Negative slope S4 — Negative slope
*Modulation Lanes in the Dynamic Spectra of Jovian L-bursts, J.J.
Riihimaa, Astron. & Astrophys. 4, 1970
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An Io-A storm with RCP L-bursts, 24-14 MHz. L4 modulation lanes were present throughout
the storm. Weak L-bursts were recorded on SkyPipe from the Radio JOVE/JOVE phased
dipoles.

Observed with all three spectrographs and antenna arrays. The best emissions were observed
with the SDRPlay RSP2/TFD array pair.

Modulation lanes were measured at various times and frequencies throughout the emission
period. A graph of the resulting measurements is presented at the end of this report.

FSX-2/LWA Pair

HMBAD - 01/23/2018 LITC - Lwa, Aray - BCP - Carrection file: Corection Aray HMEAD 2017 01 31 F5x-2 Lwdd 15-30.c5v

000 104423 10:53:45 11:0%:08 11:12:30 11:21:53 11.3115 114038 11:50.00
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HMBAD - 01/23/2018 UTC - LW Aray - BCP - Camection file: Caorection Aray HHMAAD 2017 07 31 FSe-2 Liwid 15-30.cav

4500 104530 104515 104553 10:47:30 104808 104845 10:48.23 105000

HMBAD - 01/23/2018 UTC - L' Array - RCP - Comechion file: Corection Aray HMAAD 2017 07 31 FSx-2 Liwid 15-30.cav

10:52:00 10:52:15 10:52:30 10:52:45 10:53:00 105315 10:53:30 10:53:45 'ID:5I4:DD

HMBAD - 01/23/2018 UTC - L' Array - BCP - Comechion file: Corection Array HMAAD 2017 07 31 FSx-2 Liwid 15-30.cav

12500 11:25:38 11:26:15 11:26:53 11:27:30 112608 11:26:45 11:2323 11:30:00
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HMBEAD - 01/23/2018 UTC - LW Array - BCP - Camection file: Caorection Aray HMAAD 2017 07 31 FSe-2 Liwid 15-30.cav

I1‘I:3IZI:DIZI 11:30:38 11:31:18 11:31:53 11:32:30 11:33:08 11:3l3:45 11:34:23 11:3;5:00
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FSX-8S/TFD Pair

HMBAD - 01/29/2018 UTC - TFD &nay - BCP - Correction file: Carrection &ray HNBAD 2017 07 31 FSx-85 TFD 15-30.c:8v

10:35:00 10:44:23 10:53:45 11:0308 111230 11:71:53 11:31:15 11:40:38 11:50:00
HHRBAD - 01/29/2018 UTC - TED Array - LCP - Correction file: Correction Arap HMRAD 2017 01 31 F5=-85 TFD 15-30 cav

10:35:00 104423 10:53:45 11-0308 111230 11:71:53 11:31:15 11:40:38 11:50:00
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HMBAD - 01/29/2018 UTC - TFD &nay - RCP - Correction file: Carrection Array HNBAD 2017 07 31 FSx-85 TFD 15-30.c:5v

10:45:00 104515 10:47-30 10:45:45 10:50:00 1051:15 105230 10:53:45 10:55:00
HHEBAD - 01/29/2018 UTC - TFD Array - LCP - Correction file: Correction Arap HMRAD 2017 01 31 F5=-85 TFD 15-30.caw

104500 104515 10:47-30 10:45:45 10:50:00 10:51:15 10:5230 10:53:45 10:55.00
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HMBAD - 01/29/2018 UTC - TFD &nay - BCP - Correction file: Carrection &rray HNBAD 2017 01 31 FSx-85 TFD 15-30.c:5v

1:25:00 11:26:15 11:27-30 11:26:45 11:30:00 11:31:15 11:3230 11:33:45 11:35:00
HHRBAD - 01/29/2018 UTC - TFD Array - LCP - Correction file: Correction Aray HMRAD 2017 01 31 F5=-85 TFD 15-30.cav

1:25:00 11:26:15 11:27-30 11:26:45 11:30:00 11:31:15 11:3230 11:3345 11:35.00
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SDRPlay RSP2/TFD Pair

HMRAO - 01/29/2018 - UTC - TFD Array - RCP - 5SDRPlay - RSP2

23.00

22.00

21.00

20.00

19.00

18.00

17.00

11500 11:13.45 11:24:30 11:2315 11:34:00 11:38.45 11:43:30 11:4215 11:53:00

HMRAO - 01/29/2018 - UTC - TFD Array - RCP - 5SDRPlay - RSP2

23.00

22.00

21.00

20.00

19.00

18.00

17.00

10:35:00 10:35:38 10:36:15 10:36:53 10:37:30 10:38.08 10:38:45 103323 10:40:00
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HMRAO - 01/29/2018 - UTC - TFD Aray - RCP - 5SDRPlay - RSP2

23.00
22,00
.33 kHz/sec 21.00
20,00
19.00
-37 -l'él-lizfsec

5 18.00
17.00
4500 104530 104515 104553 10:47:30 10:48.08 10:48:45 10:45.23 10:50:00
HNRAD - 01/23/2018 - UTC - TFD Array - RCP - SORPlay - FRSP2

-35 kHz/sec 23.00

22,00
21.00

20.00

19.00

-B7 kHz/sec

18.00

17.00

1.00:00 110038 11:01:15 11:01:53 11:02:30 11:0308 11:03:45 11:04:23 11-05:00
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HMRAO - 01/29/2018 - UTC - TFD Array - RCP - 5SDRPlay - RSP2

3

. 23.00
-33 kHzllsec

22,00
21.00
20,00
-76 kHz/sec 200
18.00
17.00
o500 1053 110515 11.05:53 11:07:30 11.08.08 11:08:45 11.08.23 11:10:00
HNRAD - 01 /23/2018 - UTC - TFD Array - RCP - SDRPlay - FRSP2

23.00
22,00
21.00
20,00

19.00

18.00

-7 kHz/sec

17.00

11000 11:10:38 11:11:15 11:11:53 111230 111307 11:1345 111422 11-15:00
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HMRAO - 01/29/2018 - UTC - TFD Array - RCP - 5SDRPlay - RSP2

23.00

1130 kHz/sec
22.00

21.00
-86 kHz/sec

N
N
LN

.73 kHzfsec

20.00
19.00
18.00
17.00
Mmoo 112037 112115 11:2152 11:22:30 11.23.07 11:23:45 11.24.22 11:25:00
HNFAD - 01/23/2018 - UTC - TFD Anay - RGP - SDRPlay - FSF2

2300
2200
21.00

-64 kHz/sec

i' : ! \ 20.00

-76'kHz/sec
| KH

A

19.00

-94 kHz/sec
69 kHz/sec

58 LkHz.rsec - 18.00

17.00

12500 11:25:37 11:26:15 11:26:52 11:27:30 112807 11:26:45 11:2322 11:30:00
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HMRAO - 01/29/2018 - UTC - TFD Array - RCP - 5SDRPlay - RSP2

2300
2200
21.00
20.00
19.00
18.00
17.00
Ao 10w 113115 113152 11:32:30 11:33.07 11:33.45 11.34.22 11:35:00
HNFAD - 01/23/2018 - UTC - TFD Aay - RGP - SDRPlay - RSF2

2300

p
22.00
% I! b

1

ﬂ.
Ty

92 EH z/sec i 20.00

21.00

19.00

18.00

17.00

13200 11:32:23 11:3245 11:3208 11:3330 11:3353 11:3415 11:34:38 11:35:00
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HMRAD - 01/23/2018 - UTC - TFD Arnray - RCP - SDRPlay - RSP2

23.00

22.00
-116 kHz/sec

21.00

20.00

i 19.00
4
alkHz/sec
i
1

I | 18.00
72 kHz/sec

17.00
13500 11:35:23 11:35.45 11:36:08 19:36:30 11:36:53 11:37:15 11:37.38 11:36:00
HNRAQ - 01/29/2018 - UTC - TFD Array - FiCP - SDRFlay - RSP2
23,00
22,00
21.00
20,00
-70 kHz{sec

19.00

18.00

56 kHz/sec

17.00

13300 11:38:23 11:38:45 11:33.08 11:33:30 11:3353 11:4015 11:40:38 11:41:00
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HMRAO - 01/23/2018 - UTC - TFD Array - RCP - 5SDRPlay - RSP2

2300
2200
21.00
20,00
15.00
-#9'kHz/sec

18.00
-83 kHz/sec

-7b kHz/sec
17.00

14400 11:44:23 11:44:45 11:45.08 11:45:30 11:45:53 11:46:15 11:46:38 11:47.00

HMRAO - 01/29/2018 - UTC - TFD Aray - RCP - 5SDRPlay - RSP2

23.00

22.00

21.00

20.00

19.00

18.00

-72 kHz/sec

17.00

14700 11:47.23 11:47.45 114208 11:48:30 11:4353 11:4316 11:4338 115001

16 |
© HNRAO 2017



HNRAO Observing Log SRermvATARY
40.673181 N — 80.437885 W
EN90sq

Radio JOVE/JOVE Dipoles

HNRAO - 1/29/2018
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(Red) 20.1 MHz Calibrated Jove receiver ( Dipoles
HNRAO - 1/29/2018
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(Red) 20.1 MHz Calibrated Jove receiver / Dipoles
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Modulation Lane Slope - lo-A - 29 Jan 2018
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