HNRAO Observing Log
40.673181 N — 80.437885 W

EN90sq

Date: June 1, 2020
Object: Jupiter — lo-B

Observer: Unattended

R eEDVATAD Y

Start - Time UT: 0800 Planetary K-index: 1
Jupiter Altitude (deg): | 27.7 Jupiter Azimuth (deg): | 170.8
Jupiter CML: 66.74 Jupiter Io Phase: 060.16
Jupiter RA (hr/min): 19:55 Jupiter Dec (hr/min): | -21:02
Hour Angle (hr/min): | -00:35 Polarization RCP
Sun Altitude (deg): -16.1 Sun Azimuth (deg): 040.5
Sun RA (hr/min): 04:31 Sun Dec (hr/min): 21:52
End — Time UT: 1045
Jupiter Altitude (deg): | 21.3 Jupiter Azimuth (deg): | 212.5
Jupiter CML: 166.09 Jupiter Io Phase 083.44
Hour Angle (hr/min): | 02:10 Duration (min): 165
Sun Altitude (deg): 09.3 Sun Azimuth (deg): 069.1
Max Frequency MHz Min Frequency MHz
J/S Angular Separation | 132.4 De: -1.2
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 Jove Linear -3.66dB | #3 Linear Port 4 +3 dB Offline
dipoles

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

Radio-Jupiter Pro software version 3.8.2

Network Time Server GpsNtp-Pi, Reeve Engineering

All times are synced with a local GPS locked NTP server.
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Estimated Planetary X index (3 hour data) Begin: 2020 May 31 0000 UTC
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Updated 2020 Jun 3 00:30:02 UTC NOAA/SWPC Boulder, CO USA
[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
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RCP Io-B storm with L2 modulation lanes. Both L-bursts and S-bursts observed. The
observations below were made with the SDRPlay RSP2/RCP spectrograph. All narrated
observations are seen in the images that follow.

First observed emission was at 0800:40 UT with very weak L-burst/L2 modulation lanes, 1-2 dB
above GB, between 17 MHz and 18.5 MHz. There was no more observed emission until 0830:35
Ut which was also weak, perhaps 1-2 dB above GB. This grouping, from 0833:30 UT until
0834:20 UT had a frequency span of 18 MHz to 23 MHz.

While difficult to identify positively, there appears to be another very weak, 1+/- dB emission from
0852 UT to 0853:20 UT. This group spanned from 22.5 MHz to 23 MHz. More very weak
emission, again perhaps 1 dB above GB at 0854:20 UT between 17 MHz and 19 MHz. Another
brief emission cluster at 0855:40 UT between 21 MHz and 23 MHz.

Yet another barely detectable group from 18 MHz to 23 MHz lasting about 13 seconds starting at
0905:15 UT. At 0907:40 UT, some stronger L-bursts were observed. These were centered at
about 22 MHz and about 1 MHz in bandwidth. This was followed by still stronger (3+ dB above
GB) emissions at 0908:30 UT. This group started about 21 MHz and spanned to 24 MHz and
possibly beyond.

At 0912 UT, there are several stronger L-burst emissions that might be considered N-events
between 22.5 MHz and 23 MHz.

An interesting feature at 0923:14 UT resembles an N-event at 21 MHz and 22 MHz. More N-
event or N like event were observed between 0925:30 UT and 0926:50 UT centered around 21
MHz.

More N-event or N like event emission between 0930:30 UT and 0931:40 UT has some interesting
oscillating structure.

There was a 5 second L-burst at 0938 UT at 17 MHz and nothing else was seen until 1002:10 UT
where S-bursts were recorded between 16 MHz and 17 MHz. A much stronger cluster of S-bursts
between 16 MHz and 17 MHz started at 1024:34 UT and continued until 1022:08 UT.

There were stronger S-bursts, between 16 MHz and 18 MHz between 1021:50 UT and 1029:30
UT where S2 modulation lanes began to be observed in the S-burst emissions. The most intense
emissions during this storm were a line of S-bursts from 1037:40 UT through 1039:50 UT.

The last emissions were at 1049 UT.

EOR
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FSX-8S — TFD Array

HMRBAD - 06/01/2020 - UTC - TFD Aray - RCP - Correction file: Correction Aray HMBAD 2017 01 31 FSX-85 TFD 15-30.cav

P A LU il o i A 5 b

080000 032115 08:42:30 030345 03.25:00 03:45:15 10:07:30 10:28:45 10:50:00
HMBAD - 06/01/2020 UTC - TRD Anay - LCF - Caraction file: Correction Array HHRAD 2017 01 31 F5+-85 TFD 15-30.cav

150000 082115 08:42:30 0503 45 09:25:00 09:45:15 10:07:30 10:2645 10:50:00
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SDRPlay RSP2/RCP — TFD Array

lay2 TFD 16-24. csv

23.00
2200
.00
20.00
15.00
1800

17.00

PEEO0 DR1653 083545 080038 052230 094423 10.0515 10:28:08 10:50:00

23.00

22.00

21.00

20.00

19.00

18.00

17.00

DEO0Z0 080030 DE:00:40 DE:DCLE0 080700 DE:01:10 020920 08:01:30 0E:07:40
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HMRAD - 06/01/2020 - UTC - TFD Array - RCF - SDRFlay - RSP2 - Integration 0.1 - HNRAD Cé

[ e e 083340 DB 3350 083400 083410 023420 083430 02 34:40

HMRAD - 06/01/2020 - UTC - TFD Array - RCP - SDRFlay - RSP2 - [ntegration 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

1183600 083610 08:36:20 083630 08 36:40 08:36:50 0g:37.00 08:37:10 05:37-20
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- ACP - SDRPlay - RSP2 - Integration 015 - HNRAD Ca 2017 11 10 SDR

03840 DB3RE0 083500 0E:35:10 083520 083530 023540 083550 02:40:00

- ACP - SDRPlay - RSP2 - Integration 015 - HNRAD Ca 2017 11 10 5DR

23.00

22.00

21.00

20.00

19.00

18.00

17.00

US5440  DBE450 DE:55:00 DEEEAD 085520 085530 02:55.40 DE:55:50 DE:5E:00
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- ACP - SDRPlay - RSP2 - Integration 0.1s - HNRAD Ca 2017 11 10 SDR

UE0E00 030510 090520 080530 050540 090550 090500 090510 05:08:20

HMRAD - 06/01/2020 - UTC - TFI - ACP - SDRPlay - RSP2 - Integration 0.1s - HNRAD C& 2017 11 10 SDRplaye TFD 16-24. csv

23.00

22.00

21.00

20.00

19.00

18.00

17.00

[15:07:40 09:07:50 09:06:00 050810 0908 20 09:06:30 0905 40 090650 050900
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HMRAD - 06/01/2020 - UTC - TFD Array - RCP - SDRFla

081220 09:12:30 091240 091250 05:13:00

081210

US40 031150 05:12:00

23.00

22.00

21.00

20.00

19.00

18.00

17.00

1151420 0914:30 05:14:40 05:14:50 05:15:00 09:15410 09:15:20 09:15:30 05:15:40
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081540 031550 09:1E:00 081510 081520 091630 09:16:40 09:16:50 051700

lay2 TFD 16-24. cav

23.00

22.00

21.00

20.00

19.00

18.00

17.00

119:20:30 09:20:40 09:20:50 0%:21:00 05:21:10 09:71:20 09:21:30 09:21-40 05:21:50
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HMRAD CA 2017 11 10 SDRplay? TFD 16-24. csv

A 092200 052210 082220 052230 092240 092250

HMRAD - 06/01/2020 - UTC - - RSP2 - Integration 0.15 - HNRAD CA 2017 11 10 SDRplay2 TFD 16-24. csv

092300 09:2310 0523 20 052330 09:2340 092350

1192250

A‘MK’S NI,

MmN\ /AT Y\

23.00

22.00

21.00

20.00

19.00

18.00

17.00

092300 052310

23.00

22.00

21.00

20.00

19.00

18.00

17.00

09:24:00 052410
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HMRAD - 06/01/2020 - UTC - TFD Array - RCP - SDRFlay - RSP2 - Integration 0.1 - HNRAD Ca 2017 11 10 SDRplay? TFD 16-24. csv

23.00

22.00

21.00

20.00

19.00

18.00

17.00

0920 092540 052550 092600 052610 09.26:20 09.26:30 09.26:40 09,2650
-RCP- £ 2017 1110 SDRplay2 TFD 1624050

2300

2200

2100

20.00

19.00

18.00

17.00

1192810 092820 09:26:30 0528 40 05 2650 09:23:00 092310 09:23:20 05:29:30
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083010 09:30:20 093030 09:30:40 05:30:50

083000

082830 092940 092850

23.00

22.00

21.00

20.00

19.00

18.00

17.00

119:30:30 09:30:40 09:30:50 0%:31:00 053110 09:31:20 09:31:30 09:31-40 05:31:50
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Al 0eIR0 093730 053740 083750 093500 093210 093820 053830

HMRAD - 06/01/2020 - UTC - TFD Array - RCP - SDRFlay - RSP2 - [ntegration 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

10-19:50 10:20:00 10:20:10 10:20:20 10:20:30 10:20:40 10:20:50 10:21:00 10:21:10
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HMRAD - 06/071/2020 - UTC - TFD Array - RCP - SDRPla

0zA0 10220 10:24:30 10:21:40 10:21:50 10:22:00 10.2210 10:22:20 10:22:30

lay2 TFD 16-24. cav

23.00

22.00

21.00

20.00

19.00

18.00

17.00

10:2550 10:26:00 10:26:10 10:26:20 10:26:30 10:26:40 10:26:50 10:27:00 10:27-10
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HMRAD - 06/071/2020 - UTC - TFD duray - RCP - SDRPlay - BSP2 - Integration 0.3 - HNRAD CA 2017 11 10 SDR

oy e il L o e i i b 4 1 e 4 e
— e e - — r T D p—. E c—

0270 102720 10:27:30 10:27-40 10:2750 10:28:00 10:2810 10:28:20 10:28:30

- ACP - SDRPlay - RSP2 - Integration 015 - HNRAD C& 2017 11 10 50R

23.00

22.00

21.00

20.00

19.00

18.00

17.00

10:27:40 10:27:50 10:26:00 102810 10:26:20 10:28:30 10:28:40 10:26:50 10:29:00
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0A00 103010 10:30:20 10:30:30 10:30:40 103050 10:39.00 10:31:10 10:31:20

- ACP - SDRPlay - RSP2 - Integration 015 - HNBAD C& 2017 11 10 50R

23.00

22.00

21.00

20.00

19.00

18.00

17.00

10:37:40 10:37:50 10:36:00 103810 10:36:20 10:38:30 10:38:40 10:36:50 10:39:00

18 |
© HNRAO 2020



HNRAO Observing Log
40.673181 N — 80.437885 W
EN90sq

AD Cé 2017 11 10 SDRplay? TFD 16-24. csv

0E00 103310 10:35:20 10:35:30 10:35:40 103550 104000

HMRAD - 06/01/2020 - UTC - TFD Array - RCP - SDRPla

104010 10:40:20 10:40:30 104040 10:40:50 10:41:00

10:40:00

AWK'S N~

MmN\ /AT Y\

23.00

22.00

21.00

20.00

19.00

18.00

17.00

104010 10:40:20

23.00

22.00

21.00

20.00

19.00

18.00

17.00

10:41:10 10:41:20
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lay2 TFD 16-24. cav

T04E20 104630 10:45:40 104650 10:47.00 104710 10:47:20

HMRAD - 06/01/2020 - UTC - TFD Array - RCP - SDRPla

lay2 TFD 16-24. cav

10:47:50 10:48:00 10:4810 10:48:20 10:48:30 104540

10:47:40

A‘MK’S NI,

MmN\ /AT Y\

23.00

22.00

21.00

20.00

19.00

18.00

17.00

10:47:30 10:47:40

23.00

22.00

21.00

20.00

19.00

18.00

17.00

104850 10:43:00
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