HNRAO Observing Log
40.673181 N — 80.437885 W

EN90sq

Date: July 3, 2020
Object: Jupiter — lo-B

Observer: Unattended

R eEDVATAD Y

Start - Time UT: 0415 Planetary K-index: 1
Jupiter Altitude (deg): | 21.4 Jupiter Azimuth (deg): | 149.4
Jupiter CML: 71.71 Jupiter Io Phase: 063.25
Jupiter RA (hr/min): 19:43 Jupiter Dec (hr/min): | -21.39
Hour Angle (hr/min): | -02:03 Polarization RCP
Sun Altitude (deg): -24.6 Sun Azimuth (deg): 344.1
Sun RA (hr/min): 06:43 Sun Dec (hr/min): 23:05
End — Time UT: 0730
Jupiter Altitude (deg): | 254 Jupiter Azimuth (deg): | 198.7
Jupiter CML: 189.61 Jupiter Io Phase 090.78
Hour Angle (hr/min): | 01:13 Duration (min): 195
Sun Altitude (deg): -19.2 Sun Azimuth (deg): 032.1
Max Frequency MHz | 24 Min Frequency MHz 16
J/S Angular Separation | 165.8 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 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

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)

9

7+

(1

Kp index

1t

0

. ! i

L1l

Jul

2 Jul 3

Jul 4 Jul &

Universal Time
Updated 2020 Jul 4 18:30:02 UTC

K)4

e Em\ /AT YN

Begin: 2020 Jul 02 0000 UTC

NOAA/SWPC Boulder, CO USA

MODE |CML RANGE [To RANGE [MAX F [POLAR |ARC

NOTES

oD  [0-200

los-130 |18

|LH |Early |A150 called "fourth source"

B [(105-185) [(80-110) [39.5

RH  [Early

Also called "early source”

lnon To-B [80-200

o360 [38

|RH |Ea1'1y |\-5J}-'ager mnfo

lo-A  [200270)  [205-260) [38

|RH |Late |A150 called "main source”

lhon-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

loz60 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

Lightning at the beginning of the pass. Unknown RFI band from 19.3 MHz to 20.3 MHz. Another
band from 23.2 MHz to 23.7 MHz.
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First indication of L-burst emission was at 0418 UT identifiable as, slightly above GB, positive
slope L2 modulation lanes between 17 MHz and 18 MHz. There were no other signs of emission
until another very weak, and brief group of L-burst, L2 modulation lanes at 18.3 MHz. There were
no more signs of emissions until 0448:20 UT when a period of very weak L2 modulation lanes
were observed between 20 MHz and 24 MHz.

At 1515:35 UT, L-burst intensity rose to several dB above GB in what might be described as an
N-event like structure centered around 21 MHz. At 0520:25 UT, centered at 18 MHz, another N-
event like structure with “oscillations” was observed. This structure started at 0520:25 UT and
subsided at 0521:50 UT. At 0531:45 UT, much stronger emissions began at 22 MHz. Some of
the bursts saturated the receiver. S-bursts are seen in the slight “dip” in emissions at 0532:40 UT.

There were no further emissions until 0546:05 UT when a group of S-bursts, between 16 MHz and
17 MHz were observed. At this point, S-bursts became the dominant emission type. At 0548:35
UT, S-bursts, between 16 MHz and 17 MHz were clearly identified.

As has been observed in other storms, the S-burst emissions, at times, oscillate, such as the group
between 0549:51 UT and 0550 UT, and again between 0535:55 UT and 0550:47 UT. S-burst
emissions are drifting higher in frequency by 0606 UT and are now between 17 MHz and 19 MHz.
There are also S2 modulation lanes visible.

A very energetic group of S-bursts are seen at 0609 UT and lasting until 0610 UT. This group
spanned from 16 MHz to nearly 18 MHz. Another very energetic group of S-bursts were visible
between 16 MHz and 18 MHz at 0623:30 UT.

Until this point in the storm, the S-bursts have been relatively narrow banded, that is, 1-2 MHz in
bandwidth. At 0626:40 UT, this changed, and the next groups of S-bursts were 6 MHz in
bandwidth. More well defined S2 modulation lanes at 0641:35 UT. The clearest and well defined
S2 modulation lanes were seen between 0645:55 UT and 0646:45 UT. This group of S-bursts
were 2 MHz in bandwidth centered at 17 MHz.

Showing no drift in doing so, the S-bursts were suddenly observed centered about 22 MHz at
0652:25 UT. Worth noting in this group, the upside down “V”* at 0652:43 UT. The remainder of
the storm consists of groupings of weak S-bursts will, in some cases, well defined S2 modulation
lanes.

To sum up this storm, RCP L-bursts at the start, followed by RCP S-bursts, at times very energetic.
I would say some of the clearest and well defined S2 modulation lanes I’ve ever observed.

EOR
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SDRPlay RSP2/RCP / TFD Array

HMRAQ - 07/03/2020 - UTC - TFD Auray - RCP - SDRPlay - RSP2 - Integration 0.1 - HNRAQ C4 2017 11 10 SDRplay? TFD 16-24. cav
2300
22100
21.00

| I3 20,00
bk | i I il - & Gt iR

“lll--! lm s—: s : ™

il ] i : "

1 Y 19.00

18.00

17.00

WAL 0453 05:09:15 05 26:53 055230 DE:18:08 054345 070523 07-35:00

HMRAQ - 07/03/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.15 - HNRAQ C& 2017 11 10 SDRplay2 TFD 16-24 csv

2300
2200
21.00
2000
13.00
18.00

17.00

141800 041810 04:18:20 04:18:30 04:16:40 04:16:50 041300 041310 04:15:20
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HMRAD - 07/03/2020 - UTC - TFD Array - RCP - SDRFlay - RSP2 - Integration 0.1 - HNRAD Ca 2017 11 10 SDRplay? TFD 16-24. csv

13.00

18.00

17.00

L4340 043650 04:37-00 043710 04:37:20 04:37:30 043740 043750 04:35:00

HMRAQ - 07/03/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.15 - HNRAQ C& 2017 11 10 SDRplay2 TFD 16-24. csv

2300
2200
21.00
2000
13.00
18.00

17.00

4:48:20 04:4230 04: 4540 044850 04:43.00 04:43:10 04:43.20 04:43:30 04:43:40
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07/03/2020 - UTC - TFD Array - RCP - SDRFlay - RSP2 - Integration 0.1 - HNRAD Ca 2017 11 10 SDRplay? TFD 16-24. csv

23.00

22.00

18.00

17.00

(45045 O4E0ES 04:59:05 045115 045125 045135 0457145 04:51:55 045205

HMRAD - 07/03/2020 - UTEC - TFD Array - RCP - SORPlay - RSP2 - Integration 015 - HNRAD C& 2017 11 10 SDRplay2 TFD 16-24.0av
23.00

22.00

19.00
18.00

17.00

15:02:45 050255 050305 050215 050325 050335 0503 45 050355 05:04.05

© HNRAO 2020
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HMRAD - 07/03/2020 - 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

051455 O51505 051515 051525 051535 0515:45 051555 D516:05 051515

HMRAQ - 07/02/2020 - 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

19.00
18.00

17.00

UE2025 05203 05 20:45 0520155 052405 05 21:15 052925 052135 05:21:45
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HMRAD - 07/03/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1 - HNRAD Ca 2017 11 10 SDRplay? TFD 16-24. csv

20.00

19.00

18.00

17.00

UEH4E D5 053205 053215 053225 053235 053245 05 3255 053305

HMRAQ - 07/03/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.15 - HNRAQ C& 2017 11 10 SDRplay2 TFD 16-24 csv

2300
2200
21.00
2000
13.00
18.00

17.00

153305 053315 05:33:25 053335 053345 05:33.55 05 34:05 05:34:15 05:34:25
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HMRAD - 07/03/2020 - 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

UEIEE 053405 053415 053455 053435 05 34:45 05 34.55 05 35:05 053515

HMRAD - 07/03/2020 - UTC - TFD Array - RCP - 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

153515 05.35.25 05:35:35 053545 05 35.55 05:36:05 053615 05:36:25 05:36:35
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HMRAD - 07/03/2020 - 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

UE4E3E  O54545 5. 45:55 05:46:05 054515 05 45:25 054535 05:46:45 05 46:5

HMRAD - 07/03/2020 - UTC - TFD Array - RCP - SDRFlay - RSP2 - Integration 0.1s - HNRAD C& 2017 11 10 SDRplaye TFD 16-24. csv

23.00

22.00

21.00

20.00

SUALERE wok b R e 1L et R

19.00

18.00

17.00

154835 0542 45 054555 054305 054315 05:43:25 054335 054345 05:43:55

11|
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HMRAD - 07/03/2020 - 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

054335 054345 054555 055005 055015 055025 055035 055045 055055

HMRAD - 07/03/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAD Ca 2017 11 10 SDRplaye TFD 16-24. csv

23.00

22.00

21.00

20.00

19.00

18.00

17.00

150535 D: 0545 060555 DE:06:05 060615 06:06:25 06:06: 35 060645 050655

12 |
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HMRAD - 07/03/2020 - 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

. T
UE0S4E DEO9Z5 05:05:35 DE:05:45 0E.05:55 051005 05015 DE10:25 051035

HMRAD - 07/03/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAD Ca 2017 11 10 SDRplaye TFD 16-24. csv

23.00
22.00
2100
20.00
19.00
18.00

17.00

51635 06 16:45 061655 DE17.05 061715 06:17.25 0617:35 06:17:45 051755

13 |
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HMRAD - 07/03/2020 - 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

UEZIEE 062205 052215 052255 052235 052245 052255 DE: 2305 052315

HMRAD - 07/03/2020 - UTC - TFD Array - RCP - SDRFlay - RSP2 - Integration 0.1s - HNRAD Ca 2017 11 10 SDRplaye TFD 16-24. csv

23.00

22.00

21.00

20.00

19.00

18.00

L K i Vil
L PR TR T e 10 i " L "
bt N | | I.. H i il ! | 17.00

15:23:20 062330 06:2:40 D5 2350 06: 24:00 06:24:10 06: 24:20 06:24:30 05 24:40

14 |
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HMRAD - 07/03/2020 - 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

UE2440  DG2450 5. 25:00 DB 2510 052520 D5: 2530 0. 25.40 052550 0. 26:00

HMRAD - 07/03/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAD C& 2017 11 10 SDRplaye TFD 16-24. csv

23.00
22.00
2100

2000

‘rhhh't‘ ‘|J|I |'I1Il st H L ST :|I-Iiil'1-l:l'lll s l =2 'I:H]I|'|;| Lo ol |||,l|I.|.|||lIE-1r
\ i bt ; # I| PR ARt

19.00

18.00

17.00

15:26-40 D6: 26:50 06:27-00 052710 06:27:20 06:27.30 06 27:40 06:27:50 05:26:00

15 |
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HMRAD - 07/03/2020 - UTC - TF Array - ACP - SDRFlay - RSP2 - Integration 0.1 - HNRAD Ca 2017 11 10 SDRplay? TFD 16-24. csv

23.00
22.00
21.00

2000

19.00

18.00

17.00

DEZ800 DB2310 5. 28:20 DE:28:30 0. 28:40 D5: 2650 0. 2500 052810 DE:25:20

HMRAD - 07/03/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAD C& 2017 11 10 SDRplaye TFD 16-24. csv

23.00
22.00
2100

2000

L

'-'H'lu llllllu"'il.l ||"1||I""rhhh'H ‘|J|I |'I1Il wy -L- l'.‘k:l-u'tiﬁlll'.- 1 | I-!ii!'i-l:l'll! il l| 'I:ﬂ-|||'|;| wrrsbe_ II|‘lII.|.l|IlIE'1,.

Vi "I | " W[ e

19.00

18.00

17.00

15:26-40 D6: 26:50 06:27-00 052710 06:27:20 06:27.30 06 27:40 06:27:50 05:26:00

16 |
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HMRAD - 07/03/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1 - HNRAD Cé 2017 11 ‘I SDRplay2 TFD 16-24.cav

23.00
22.00
21.00

T i ' i 20,00
(| AR e R _lﬂLhr rohTree Y rl||||||f||||||HI| bt ||[| e i =
(i d o ' | I

19.00

18.00

17.00

UE27.25  0R2PE 05 27-45 DB 2755 0. 2805 052815 052825 052835 D5 28:45

HMRAQ - 0740342020 - UTC - TFD Amray - RCP - SDRPlay - RSP2 - Integration 0.15 - HMRAQ C& 2017 11 10 SDRplay? TFD 16-24.csv
23.00
2200
21.00
“I, & i ol

il IIM iy 1] 1 e 20,00
| |H T il 'II|||| iupr it il iy
feblalh, |l r-l B |'|‘|I| |1 “H'n i ||( Fl|r| i o "

It v d

' ' 19.00
18.00

17.00

153105 063115 06:31:25 053135 06:31:45 06:31:55 063205 06:3215 05:32:25

17 |
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HMRAD - 07/03/2020 - UTC - TFD Array - RCP - SDRFlay - RSP2 - Integration 0.1 - HNRAD Cé 2017 11 10 SDRplay? TFD 16-24. csv

U305 063515 053525

053535

0. 35.45 DB 3555 05 35:05

HMRAD - 07/03/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAD C& 2017 11 10 SDRplaye TFD 16-24.csv

e 3iki Saaraiis sl JlGRE TR R LR dke T LD

153725 06:37:35 06:37-45

053755

il

S 1 e il Ll m.-l.ll..r!ﬁtlﬂ Ao
)

[ VL &

| |
1

i

I#f
"
06:38:15

06 36:05 06 3825

23.00

22.00

21.00

20.00

19.00

18.00

17.00

053615 053525

23.00

22.00

21.00

20.00

19.00

18.00

17.00

06:36:35 053645

18 |
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HMRAD - 07/03/2020 - 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

110 HE| i e 1 w2

19.00

18.00

17.00

UE400E D645 054025 DE: 40135 040145 D 4055 0:471.05 DE:41:15 DE:41:25

HMRAD - 07/03/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - [ntegration 0.1s - HNRAD C& 2017 11 10 SDRplaye TFD 16-24. csv

23.00

22.00

21.00

20.00

ki e
pp—— ...I..ml.ln.r, im;tm-mmtn-r-”--_-,_

19.00

18.00

17.00

154125 064135 06:41:45 D5 41:55 064205 06:42:15 064225 D6:42:35 05:42:45

19 |
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HMRAD - 07/03/2020 - UTC - TFD Array - ACP - SDRPlay - RSP2 - Integration 0.1 - HMAAD Ca 2017 11 10 SDRplay2 TFD 16-24. cav
23.00
| | 2200
AR R (Ll e
| ’lhlh"' ',|~i"_I||I|ih -I, |

21.00

20.00

19.00

18.00

17.00

UE4415  DE4425 5. 4435 DE: 44.45 0 44.55 DE:45:05 054515 DE:45:25 054535

HMRAD - 07/03/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAD Ca 2017 11 10 SDRplaye TFD 16-24. csv

23.00

22.00

21.00

20.00

19.00

18.00

"
el R [
i L '- u‘.

T TE TSR IR T YR | A o e b
” --Iuﬂndl.. i ; 1 17.00

A

54535 0 45:45 064555 054505 064515 06:46:25 0 46:35 064545 0:45:55

20 |
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HMRAD - 07/03/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1 - HNRAD Ca 2017 11 10 SDRplay? TFD 16-24. csv

23.00

22.00

21.00

19.00

18.00

17.00

UE4335 064345 D5:45:55 D505 DE5015 DE:50:25 055035 DE:50:45 DE:50:55

HMRAD - 07/03/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1s - HHRAD C& 2017 11 10 SDRplaye TFD 16-24. csv

23.00

22.00

21.00

20.00

TSP W1 G STTE T T T N

19.00

18.00

17.00

55215 065225 06:5235 DE:5245 065255 065305 065315 D6:5325 055335

21 |
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HMRAD - 07/03/2020 - 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

AN 18.00
Y
' L)

17.00

UEE83E  DBEL45 055855 D555 055515 DE:55:25 055535 DE:55:45 055555

HMRAD - 07/03/2020 - UTC - TFD Array - RCP - SDRFlay - 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

171835 071845 07-16:55 07-13.05 071315 07-13:25 071335 07-13:45 07-13:55

22 |
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FSX-8S / TFD Array

HMBAD - 07/03/2020 - UTC - TFD Array - RCP - Correction file: Correction Aray HMBAD 2017 01 31 FSX-85 TFD 15-30.cav

041000 043538 05:01:15 55 05:52:30 06:18:08 06:43.45 07:03:23 07:35:00
HMRAD - 07/03/2020 UTC - TFD &rmray - LCF - Corection file: Carrection &rray HNBRAQ 2017 01 31 FS#-85 TFD 15-30.c3v

41000 04353 05:01:15 05:26:53 055230 06:13:08 0B:43 45 07.05:23 07:35:00

23 |
© HNRAO 2020



A‘NK’S NE.

HNRAO Observing Log SeeEnmvATAny
40.673181 N — 80.437885 W § &
EN90sq

FSX-2 / LWA Array

HMRAD - 07/03/2020 - UTC - L'wi& Array - RCP - Comection file: Corection Aray HMRAD 2017 01 31 FEX-2 Liwia 15-30.c3v

WAL 04353 05:01:15 05 26:53 055230 D5:18:08 054345 07-05:23 073500
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