HNRAO Observing Log
40.673181 N — 80.437885 W

EN90sq

Date: May 18, 2020
Object: Jupiter — lo-B

Observer: Unattended

R eEDVATAD Y

Start - Time UT: 0707 Planetary K-index: 1
Jupiter Altitude (deg): | 19.7 Jupiter Azimuth (deg): | 143.9
Jupiter CML: 85.42 Jupiter Io Phase: 083.08
Jupiter RA (hr/min): 19:57 Jupiter Dec (hr/min): | -20:55
Hour Angle (hr/min): | -02:26 Polarization RCP
Sun Altitude (deg): -24.2 Sun Azimuth (deg): 030.3
Sun RA (hr/min): 03:34 Sun Dec (hr/min): 19:14
End — Time UT: 0936
Jupiter Altitude (deg): | 28.4 Jupiter Azimuth (deg): | 181.0
Jupiter CML: 175.5 Jupiter Io Phase 175.5
Hour Angle (hr/min): | 00:04 Duration (min): 163
Sun Altitude (deg): -04.1 Sun Azimuth (deg): 060.1
Max Frequency MHz | 30 Min Frequency MHz 15
J/S Angular Separation | 118.6 De: -1.3
Observatory Configuration
Spectrograph Antenna Polarization System Multicoupler Multicoupler Calibrated
Receiver Loss port
RCP -8.35dB #2 RCP Port 1 +10dB | Twice daily
FSX-8S TFD LCP 759dB | #1LCP Port 1 +10dB | Twice daily
FSX-2 LWA RCPLCP N/A N/A N/A
manual select
SDRPlay RSP2 #1 TFD RCP -8.35dB #2 RCP Port 2 +3dB Twice daily
SDRPlay RSP2 #2 TFD LCP -7.59 dB #1 LCP Port 2 +3dB Twice daily
JOVE 11 HNRAO #2 dijgglzs Linear -3.66dB | #3 Linear Port 4 +3 dB Offline

Radio JOVE dipoles phased @ 32 degrees for 2020-2021 season
Typinski AN-TFD-24-4 array phased @ 35 degrees for 2020-2021 season
Four LWA antenna array phased @ 35 degrees and orientation for observation: 45 degrees
Radio Sky Spectrograph software version 2.9.30

Radio-SkyPipe software version 2.7.33

Network Time Server GpsNtp-Pi, Reeve Engineering

Radio-Jupiter Pro software version 3.8.2

All times are synced with a local GPS locked NTP server.
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[MODE |CML RANGE [lo RANGE [MAX F [POLAR |ARC NOTES
oD  [0-200 lo5-130  [18  |LH  [Early |Also called "fourth source”
B  [105-185) [80-110) [395 |[RH  |[Early |Also called "early source”
Inon To-B [80-200 lo360  [38 |RH  [Early [Voyager info
lo-A  [200270)  [205-260) [38  |[RH  |Late |Also called "main source”
lnon-To-A [(230-280)  [0-360  [38  |RH  |Late |
lo-C  [300-20) l225-260) [36  |RH&LH|Late |Also called "third source”
Inon-To-C [300-360 lo360  [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

An lo-B storm consisting mainly of positive drift RCP L-bursts with L-2 modulation lanes. S-
bursts were observed at times. All three RCP spectrographs recorded data. The Radio JOVE
telescope was offline. RFI was present in all spectrographs, however, the broad bright horizontal
band in the FSX-2/LWA spectrograph was caused by a heat pump.

First indications of emission were between 0707 UT and 0708 UT with L-bursts, between 16 MHz
and 19 MHz, and L-2 modulation lanes. These emissions were one or two dB above GB. There
were only faint indications of emissions until 0734 UT, when stronger L-bursts were observed
between 21 MHz and 23 MHz. At 0737 UT, much stronger emissions between 20 MHz and 24
MHz were observed.

At 0814 UT, an excellent example of broad band L-2 modulation lanes were observed. These can
be seen spanning 7 MHz, from 17 MHz to 24 MHz.

Between 0833 UT and 0837 UT S-burst emissions. These were seen to be between 17 MHz and
24 MHz.
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Starting at 0838 UT, the stronger emissions from this storm appear. These were a mix of L-bursts
and S-bursts. These emissions were possibly 6 —9 dB above GB. The stronger of these emissions
were between 16 MHz and 19 MHz. S-bursts were seen between 22 MHz and 24 MHz.

Between 0839:45 UT and 0840 UT were emissions that were the strongest seen during this Jupiter
season. These were observed to be between 16 MHz and 19 MHz. Again, these were 6-9 dB (or
more) above GB.

There was a continuation of the L-burst and S-burst mix of emissions, with another strong cluster
between 0842:20 UT and 0840:45 UT. These strong bursts were between 16 MHz and 19 MHz.

There is another good example of broad band modulation lanes between 0847 UT and 0848:30
UT, where the modulation lanes can be seen from 16 MHz to 22 MHz.

The last strong emissions grouping was at 0907:45 UT. Where there were indications of emissions,
there were two to three dB above GB.

This was, without question, the some of the strongest, if not the strongest, emissions observed in

the past year. Well defined L-2 modulation lanes, L-burst and S-burst mix and interplanetary
scintillation were all present.

EOR
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SDRPlay RSP2/RCP — TFD Array

HMEAQ - 05/16/2020 - UTC - TFD Auray - RCP - SDRPlay - RSP2 - Integration 0.1 - HNRAQ C4 2017 11 10 SDRplay? TFD 16-24. cav
2300
22100
21.00
20.00
18.00
18.00

17.00

ROnO0 072000 07-40:00 DE:00:00 082000 084000 090000 092000 05:40:00

UTC - TFD Auray - ACP - SDRPlay - ASP2 - Integration 0.1s - HNRAQ T4 2017 11 10 SDRplay? TFD 16-24.csv

23.00

22.00

21.00

20.00

19.00

18.00

17.00

1173400 07-3415 07-34:30 07-34:45 07-35.00 07-3515 07-35:30 07-35:45 07-36:00
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HMRAD - 05/18/2020 - UTC - TFD duray - RCP - SDRPlay - BSP2 - Integration 0.1z - HNRAD CA 2017 11 10 SDR

a4 O7AT14 073724 073734 073744 073754 073204 073814 07-35:24

HMRAD - 05/18/2020 - UTC - TFD Array - RCP - SDRPlay - RSPE - Integration 0.5 - HHRAD CA 2017 1110 SDR

23.00

22.00

21.00

20.00

19.00

18.00

17.00

1173544 07-33:54 07-40:04 07-40:14 074024 07-40:34 0740144 07-40:54 07-41:04
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HMRAD - 05/18/2020 - UTC - TFD duray - RCP - SDRPlay - BSP2 - Integration 0.1z - HNRAD CA 2017 11 10 SDR

P04 074214 07-42:24 074234 074244 074254 074304 074314 07-43:24

HMRAD - 05/18/2020 - UTC - TFD Array - RCP - SDRPlay - BSPE - Integration 0.1s - HHRAD CA 2017 1110 SDR

23.00

22.00

21.00

20.00

19.00

18.00

17.00

1174534 074344 074354 07-50:04 075014 07-50:24 07-50:34 07-50:44 07-50:54
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23.00

22.00

2100

20.00

19.00

18.00

17.00

DE0Ra DRO744 080754 DE:0E:04 DE.0E14 08:08:24 020834 DE:05:44 DE:05:54

HNRAD - 05/18/2020 UTC - TED Array - RCPSDBPlay - BSP2-Integration [.1s - HNRAD Ca 2017 11 10508

23.00

22.00

21.00

20.00

19.00

18.00

17.00

151414 05 14:24 08:14:34 D5 14:44 081454 08:15:04 051514 08:15:24 05:15:34
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HHBAU D0 LLLE S TRL AT BURE SUEIS S B2 lnfegiatioh L < - HHBAULA I LRI D SR Splaia TRD -S4 ear

23.00

22.00

2100

20.00

19.00

18.00

17.00

082864 082904 082514 DE:25:24 082834 082544 022554 083004 0E:30:14

23.00

22.00

21.00

20.00

19.00

18.00

17.00

153334 08 3344 08:3354 053404 083414 08:34:24 05:34:34 08:34:44 05 34:54
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HMRAD - 05/18/2020 - UTC - TFD Array - RCP - SDRFlay - RSP2 - Integration 0.1 - HNRAD Ca 2017 11 10 SDRplay? TFD 16-24. csv

23.00

22.00

2100

20.00

19.00

18.00

17.00

083454 DRI504 083514 0B 3524 083534 083544 023554 083604 DE:35:14

23.00

22.00

21.00

20.00

19.00

18.00

17.00

1153614 08:36:24 083634 D536 44 08 36:54 08:37.04 053714 08:37:24 053734

10 |
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- TFD Aray - RCP - SDRFlay - R5P2 - Integration 0.1 - HMRAD C& 2017 11 10 SDR
|

020 08330 08 35:40 0B 3550 083500 083510 023520 083530 02:35:40

HMRAQ - 05/18/2020 - UTC - TFD Awray - RCP - SDORPlay - RSP2 - Integration 0.1s - HHRAD Cé 2017 11 10 SDR

23.00

22.00

21.00

20.00

19.00

18.00

17.00

1153540 083350 084000 05:40:10 08 4020 08:40:30 054040 084050 05:41:00
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HMRAD - 05/18/2020 - UTC - TFD Awray - REP - SDRPlay - RSP2 - Integration 015 - HNRAQ C4 201711 10 SDA

084200 084310 024320 084330 DE:47:40

DE:4250

UE4220 DR4230 0E:42:40

23.00

22.00

21.00

20.00

19.00

18.00

17.00

154530 05:45:40 08:45:50 05:45:00 084510 08:46:20 05:45:30 084540 05:45:50
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HHBAUC T 182U UL LE - TRL Bt BRR e SDHBEL SEES -l fegiation [ 2 HNRADEA ST L RTES BEDlab R TRLL -2 Eer

UE4TAD DR4T0 08:47-30 DE:47-40 084750 084800 DE4E1D

HMRAD - 05/18/2020 - UTC - TFD Array - RCP - SDRPlay - BSPE - Integration 0.5 - HHRAD CA 2017 1110 SDR

-
il H v - -
— it

1185130 085140 08:51:50 055200 085210 08:52:20 08:5230

~WK’'S N~

AN\ /AT Y\

23.00

22.00

2100

20.00

19.00

18.00

17.00

08:48:20 02:48:30

23.00

22.00

21.00

20.00

19.00

18.00

17.00

D8:52:40 05:52:50
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HMRAD - 05/18/2020 - UTC - TFD Array - RCP - SDRPla g - HMRAD Cé 2017 11 10 SORplay? TFD 16-24.cav

23.00

22.00

2100

20.00

19.00

18.00

17.00

UEEIO0 085310 085320 DE:E%30 0E:52:40 DE:5350 025400 DE:54:10 DE:E4:20

23.00

22.00

21.00

20.00

19.00

18.00

17.00

(155545 085555 08:56:05 085615 08:56:25 08:56:35 05:56:45 DE:56:55 05:57-05

14 |
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HMRAD - 05/18/2020 - UTC - TFD Array - RCP - SDRPla

U8EEZE DRERI5 DE:5E:45 DEEEES 085505 DE:5S15 025325 D85535 DE:55:45

HMRAD - 05/18/2020 - UTC - TFD Array - RCP - SDRFlay - RSP2 - Integration 0.1s - HHRAD C& 2017 11 10 SDRplaye TFD 16-24. csv

23.00

22.00

21.00

20.00

19.00

18.00

17.00

150005 090015 09:00:25 0%:00:35 090045 09:00:55 09:01:05 09:01:15 0%:01:25
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HMRAD - 05/18/2020 - UTC - TFD Array - RCP - SDRFlay - BSP2 - Integration 0.1 - HNRAD Ca 2017 11 10 SDRplay? TFD 16-24. csv

23.00

22.00

2100

20.00

19.00

18.00

17.00

080245 030255 090205 080215 050225 090335 090345 090755 05:04:05

HMRAD - 05/18/2020 - UTC - TFD Aura

23.00

22.00

21.00

20.00

19.00

18.00

17.00

[15:04:45 09.04:55 09:05:05 050515 09.05.25 09:05:35 090545 09:05:55 0%:05: 05

16 |
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S0RIE 0307 09:07-45 080755 09.08.05 090815 090825 090835 05:08:45
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FSX-2 - LWA Array

HMBAD - 05182020 - UTC - Lwid Avray - RCP - Comechion file: Correction Aray HNRAD 2017 07 31 F5-2 Lwid 15-30.csv

ROLO0 072000 07-40:00 020000 082000 084000 090000 09:20:00 05:40:00

HMBAD - 05182020 - UTC - WA Aray - RCP - Canection file: Correction Aray HNEAD 2017 07 31 F5x-2 Lwia 15-30.c5v

054000 05 44: 38 08:4315 055353 08:56:30 09:03:08 09:07-45 091223 05:17-00

18 |
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FSX-8S — TFD Array

HMBAD - 05/18/2020 - UTC - TFD Array - RCP - Correction file: Correction Aray HMBAD 2017 01 31 FSX-85 TFD 15-30.cav

OO0 072000 07-40:00 020000 082000 084000 090000 092000 05:40:00
HMHEBAD - 05/18/2020 UTC - TFD Amay - LCP - Correction file: Carrection Array HHMBAD 2017 01 31 FSX-85 TFD 15-30.cav

070000 072000 074000 050000 08 2000 08:40:00 090000 092000 0%:40:00

19 |
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HMBAD - 05/18/2020 - UTC - TFD Array - RCP - Correction file: Correction Aray HMBAD 2017 01 31 FS¥-85 TFD 15-30.cav

DEA0O0 DR44% 084515 55 085830 090308 05.07-45 051223 051700
HMRBAD - 05/18/2020 UTC - TFD Amay - LCP - Correction file: Carrection Array HHMBRAD 2017 01 31 FSX-85 TFD 15-30.cav

034000 DRadds 084315 08:53 53 085830 090308 03.07.45 09:12:23 031700

20 |
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