HNRAO Observing Log
40.673181 N — 80.437885 W

EN90sq

Date: April 16, 2020
Object: Jupiter — lo-B

Observer: Unattended

R eEDVATAD Y

Start - Time UT: 1056 Planetary K-index: 2
Jupiter Altitude (deg): | 27.7 Jupiter Azimuth (deg): | 170.6
Jupiter CML: 85.76 Jupiter Io Phase: 084.38
Jupiter RA (hr/min): 19:51 Jupiter Dec (hr/min): | -21:06
Hour Angle (hr/min): | -00:36 Polarization RCP
Sun Altitude (deg): 03.0 Sun Azimuth (deg): 079.8
Sun RA (hr/min): 01:33 Sun Dec (hr/min): 09:40
End — Time UT: 1259
Jupiter Altitude (deg): | 25.0 Jupiter Azimuth (deg): | 202.4
Jupiter CML: 159.86 Jupiter Io Phase 101.77
Hour Angle (hr/min): | 01:27 Duration (min): 123
Sun Altitude (deg): 26.1 Sun Azimuth (deg): 100.0
Max Frequency MHz | 24 Min Frequency MHz 15
J/S Angular Separation | 88.9 De: -1.4
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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[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
Estimated Planetary K index (3 hour data) Begin: 2020 Apr 14 0000 UTC
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Weather at observatory:

Cloudy with a high temperature of 43 degrees and low of 29 degrees F. Approximately 30 degrees
F with 79% humidity at time of observations.

Status of observatory equipment:

All equipment functioning normally. Radio JOVE telescope offline due to RFI. Strong RFI in all
spectrographs from local heat pump. All antennas functional. RFI prevented any Radio
JOVE/SkyPipe data. Local heat pump generated strong RFI visible in all spectrographs. The
regular pulsations seen were caused by the heat pump cycling on and off.

This lo-B storm was one of the stronger storms observed in the past year with strong L-bursts and
modulation lanes, both L2 and L3 throughout the entire observation. Scintillation was evident
throughout the storm. No N-events were observed.

L-bursts ranged from slightly above GB to as much as 6+ dB above GB as observed from this
location.

Emissions followed a positive drift with positive slope modulation lanes. All emissions became
much stronger in the time period from 1200 UT until the very end of the storm. At times, emissions
spanned 8 MHz.

Nothing else of note.

EOR
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SDRPlay RSP2 / TFD Array

HNRAD - 04/16/2020 - UTC - TFD Ay - RCP - SORPlay - RSP - Itegraion 0.1 - HNAAQ CA 2017 1110 SDRplay2 TFD 1624 cov.

10:54:00 10:54:22 10:54:45 105507 10:55:30 10:55:52 10:56:15 105637 10:57-00

HNRAD - 04/16/2020 -UTC - TFD ey - RCP - SORPlay - RSP2 - Integralion 015 - HNRAD 04 2017 11 10 SDRply2 TFD 16:24 v

22.00

21.00

2000

18.00

18.00

17.00

MO0 11002 11:00:45 11.01.07 11.01:30 11:01:52 11.0215 11:02:37 11.0%:00
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HNRAD - 04/16/2020 -UTC - TFD ey - RCP - SORPlay - RSP2 - Integralion 015 - HNAAD 04 2017 1110 SDRply2 TFD 16:24 v

22.00

21.00

2000

18.00

18.00

17.00

0400 110415 11:04:30 11.04.45 11.05.00 110515 11.05:30 110545 11.08:00

HNRAD - 04/16/2020 - UTC - TFD Ay - ACP - SORPlay - RSP - Itegraion 0.1 - HNAAD CA 2017 1110 SDRplay2 TFD 16-24.cov

22.00

19.00

18.00

17.00

1:08:00 11:0215 190630 11:08:45 11:0300 11:0315 11:09.30 11-03:45 11:10:00

© HNRAO 2019



AATKCOS N

HNRAO Observing Log OBSERVATORY
40.673181 N — 80.437885 W &L
EN90sq

HNRAD - 04/16/2020 - UTE - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAD A 2017 11 10 SDRplay2 TFD 16-24.csv

2300

22.00

21.00

2000

18.00

18.00

17.00

A0 111815 11:18:30 111845 11.15.00 111815 11:18:30 11:15:45 11:20:00

HMRAQD - 04/16/2020 - UTC - TFD Anay - RCP - SDRPlay - RSP2 - Integration 0,15 - HNRAD CA 2017 11 10 SDRplay2 TFD 16-24.c8v
2300

22.00

17.00

1:23:00 11:2310 19:2320 11:2330 11:2340 11:2350 11:24:00 11:24:10 11:24:20
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HNRA - 04/16/2020 - UTE - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.15 - HNRAD CA 2017 11 10 SDRplay2 TFD 16-24. cav.

20.00

19.00

18.00

17.00

Mo 12710 11:27:20 11:27.30 11.2740 11:27:50 112800 11:2810 11:28:20

HMRAQD - 04/16/2020 - UTC - TFD Anay - RCP - SDRPlay - RSP2 - Integration 0,15 - HNRAD CA 2017 11 10 SDRplay2 TFD 16-24.c8v

2300
2200
21.00
2000
13.00
18.00

17.00

1:33:40 11:3350 19:34:00 11:3410 11:34:20 11:3430 11:34:40 11:34:50 11:35:00
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HNRAQ - 04/16/2020 - ITE - TFD Armay - RCP - SDRPlay - RSP2 - Integration 0.15 - HNRAD A 2017 11 10 SDRplay2 TFD 16-24.csv.

23.00

22.00

2100

20.00

19.00

18.00

17.00

AN 113510 11:35:20 11.35:30 11.35:40 11,3550 113500 113610 11:38:20

HMRAD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - BSP2 - Integration 0.1s - HNRAD CA 2017 11 10 SDRplay2 TFD 16-24. cav

2300
2200
20
20,00
19,00
18.00

17.00

1:44:20 11:44:30 194440 11:44:50 11:45.00 11:4510 11:45.20 11:45:30 11:45:40
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HMRAD - 04./16/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1 - HNRAD Ca 2017 11 10 SDRplay2 TFD 16-24. cav

23.00

22.00

21.00

20.00

19.00

18.00

17.00

MEAD 11E20 11:59:30 11:51:40 115150 11:52:00 11:52.10 11:52:20 11:52:30

HMRAOD - 041672020 - UTC - TFD Array - REP - SDRPlay - RSP2 - Integration 0.1s - HNRAD CA 2017 11 10 SDRplay2 TFD 16-24. cav

23.00

i g BB Pt ) Sl St BRI o by S e N

Tl H ! ) 3 : e T it

19.00
18.00

17.00

1:56:30 11:56:40 11-56:50 11:57.00 11:5710 11:57.20 11:57.30 11:57:4D 11:57:50
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HMRAD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1z - HNRAD Ca 2017 11 10 SDRplay2 TFD 16-24.cav

22.00

2100
2000
19.00
18.00
17.00
115631 115841 115851 115301 115311 115321 115331 115541 115351

HNRAQ - 04/16/2020 - LITC - TFD Array - RCP - SDRFlay - RSP2 - Integration 01 - HNRAQ C& 2017 11 10 D Riplay2 TFD 16:24 csv
2300
2200
2100
20.00
19.00

18.00

12:00-16 12.00:26 120036 120046 120056 120006 120016 12:01:26 1201:36

11|
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HMRAD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1 - HNRAD G 2017 11 10 SDRplay2 TFD 16-24.cav

23.00

2200
2100
2000
19.00
18.00
17.00
120215 120225 120235 120245 120255 120305 120315 120325 120335

HNRAQ - 04/16/2020 - LITC - TFD Atray - RCP - SDRFlay - RSP2 - Integration 01 - HNRAD T4 2017 11 10 5D Riplay2 TFD 16:24 csv
2300
2200
2100
20.00
19.00

18.00

17.00

120335 120245 120355 120405 120415 12:04:25 120435 12-04:45 120455

12 |
© HNRAO 2019



HNRAO Observing Log
40.673181 N — 80.437885 W
EN90sq

HMRAD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1 - HNRAD Ca 2017 11 10 SDRplay2 TFD 16-24. cav

120455 120505 120515 120525 12.05.35 12.05:45 12,0555

HMRAD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAD CA 2017 11 10 SDRplay2 TFD 16-24. cav

120815 12.06:25 1206:35 120645 120655 12:07.05 120715

A‘MK’S NI,

MmN\ /AT Y\

23.00

22.00

21.00

20.00

19.00

18.00

17.00

12.08:05 120815

23.00

22.00

21.00

20.00

19.00

18.00

17.00

12:07.25 1207.35

13 |
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HMRAD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - BSP2 - Integration 0.1 - HNRAD Ca 2017 11 10 SDRplay2 TFD 16-24. cav

23.00

2200
2100
2000
19.00
18.00
17.00
120735 120745 12,0755 120805 120815 120825 120835 120845 120855

HNRAQ - 04/16/2020 - ITC - TFD Array - RCP - SDRFlay - RSP2 - Integration 0.1 - HNRAQ T4 2017 11 10 5D Riplay2 TFD 16:24 csv

23.00

20.00
19.00
18.00

17.00

120855 120905 120315 120925 120835 120945 120955 12:10:05 121015
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HMRAD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1 - HNRAD Ca 2017 11 10 SDRplay2 TFD 16-24. cav

23.00

20.00
15.00
1800
17.00

T2A0E0 121040 121050 12:11.00 121110 12:11:20 121930 12:11:40 12:11:50

HMRAD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - BSP2 - Integration 0.1s - HNRAD CA 2017 11 10 SDRplay2 TFD 16-24. cav

23.00

19.00

17.00

121150 121200 121210 121220 121230 121240 121250 121300 121310

15 |
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HMRAD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1 - HNRAD Ca 2017 11 10 SDRplay2 TFD 16-24. cav

23.00

18.00

17.00

12430 121320 121230 121240 121250 12:14:00 121410 12:14:20 12:14:30

HMRAOD - 041672020 - UTC - TFD Array - RCP

- SDRPlay - RSP2 - Intgraton ‘Is -HHRAD CA 2017 11 ‘I SDRplay2 TFD 16-24 cav
23.00
2200
_ 210
20.00
15.00
18.00

17.00

121430 121440 121450 121500 121510 12:15:20 121530 121540 121550

16 |
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HMRAD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1z - HNRAD Ca 2017 11 10 SDRplay2 TFD 16-24.cav

23.00

22.00

21.00

20.00

19.00
18.00

17.00

124880 121600 121810 121620 121630 12:16:40 121650 12:17.00 121710

23.00
22.00
2100
20.00
19.00
18.00

17.00

124710 121720 12:17:30 1217.40 121750 121600 121810 12:18:20 121830

17 |
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HMRAD - 04./16/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1z - HNRAD Ca 2017 11 10 SDRplay2 TFD 16-24. cav

23.00

2200
e : oz : 21.00
2000
13,00
18,00

17.00

T80 121840 12:18:50 12:18:00 121810 12:18:20 12:18:30 12:15:40 12:15:50

HMRAD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAD CA 2017 11 10 SDRplay2 TFD 16-24. cav
23.00
22.00
2100
20.00
19.00
18.00

17.00

12:20:30 122040 12:2050 12:21:00 1221410 12:21:20 1221:30 12:21:40 12.21:50

18 |
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HMRAD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1 - HNRAD Ca 2017 11 10 SDRplay2 TFD 16-24. cav

23.00

22.00

21.00

20.00

19.00

18.00

17.00

T2oED 122200 12.2210 12:22.20 12.22:30 12.22.40 12.2250 12:23:00 122310

HMRAD - 041672020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAD CA 2017 11 10 SDRplay2 TFD 16-24. cav

23.00

22.00

21.00

20.00

19.00

18.00

17.00

12:23:30 122340 12:2350 122400 122410 12:24:20 122430 12:24:4D 122450

19 |
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HMRAD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1 - HMRAD Ca 2017 11 10 SDRplay2 TFD 16-24. cav

23.00

22.00
21.00
20.00
15.00
1800
17.00

122480 122500 12.2510 12.25:20 12.25.30 12.25:40 12.2550 12.26:00 12.2610

HMRAD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAD CA 2017 11 10 SDRplay2 TFD 16-24. cav

22.00

21.00

20.00

19.00

18.00

17.00

122610 12:26:20 12:26:30 122640 122650 12:27.00 122710 12:27:20 122730

20 |
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HMRAD - 04./16/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1 - HNRAD Ca 2017 11 10 SDRplay2 TFD 16-24. cav

23.00

22.00

21.00

20.00

19.00

18.00

17.00

i2oa) 122740 12.2750 12.28:00 122810 12.28:20 12.28:30 12:28:40 12.28:50

HMRAOD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - BSP2 - Integration 0.1s - HNRAD CA 2017 11 10 SDRplay2 TFD 16-24.cav

23.00
22.00
2100
20.00
19.00
18.00

17.00

12:25:00 122310 12:2320 122930 122340 12:2350 12.30:00 123010 12:30:20

21 |
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HMRAD - 04/16/2020 - 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
15.00

18.00

i2A20 123030 12:30:40 123050 12.31.00 12:31:10 12.31:20 12:31:30 12:31:40

HMRAOD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAD CA 2017 11 10 SDRplay2 TFD 16-24. cav

23.00

22.00

21.00

20.00

19.00

18.00

17.00

123150 123200 123210 123220 123230 12:32:4D 123250 12:3300 123310

22 |
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HMRAD - 04./16/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1 - HNRAD Ca 2017 11 10 SDRplay2 TFD 16-24. cav

23.00

22.00
21.00
20.00
15.00

o sl iR 18.00

v g e, =g

17.00

i2EA0 123320 12:33:30 12.32.40 123350 12.34:00 123410 12:34:20 12:34:30

HMRAD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAD CA 2017 11 10 SDRplay2 TFD 16-24. cav

23.00

22.00

21.00

20.00

19.00

18.00

17.00

123430 123440 12:3450 123500 123510 12:35:20 123530 12:35:40 123550

23 |
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HMRAD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - BSP2 - Integration 0.12 - HNRAD CA 2017 11 10 SDRplay2 TFD 124.csv

23.00
22.00
21.00
20.00
15.00
1800

17.00

12360 123600 123810 12.35:20 12.36:30 12.36:40 123550 12.37:00 123710

HMRAD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAD CA 2017 11 10 SDRplay2 TFD 16-24. cav

23.00
22.00
2100
20.00
19.00
18.00

17.00

123710 123720 12:37:30 1237.40 123750 12:38:00 123810 12:368:20 123830

24 |
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HMRAD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1 - HMRAD Ca 2017 11 10 SDRplay2 TFD 16-24. cav

123860 123300 1238310 12.35:20 12.35:30 12.33.40 12.33.50

HMRAD CA 2017 11 10 SDRplay2 TFD 16-24. cav

HMRAD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - R5P2 - Integration 0.1 -

12:40-10 124020 12:40:30 12.40:40 12 4050 12:41.00 124110

AWK'S N,

D\ /AT Y\

23.00

22.00

21.00

20.00

19.00

18.00

17.00

12.40:00 124010

23.00

22.00

21.00

20.00

19.00

18.00

17.00

12:41:20 1241:30

25 |
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HMRAD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1 - HNRAD Ca 2017 11 10 SDRplay2 TFD 16-24. cav

23.00

22.00
21.00
20.00
15.00
1800
17.00

1240 124140 12.41:50 12.42:00 124210 12.42:20 12.42.30 124240 12.42:50

HMRAD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAD CA 2017 11 10 SDRplay2 TFD 16-24. cav

i
¥

23.00

22.00

21.00

20.00

19.00

b — e e . o 18.00

17.00

124250 124300 124310 124320 124330 12:4340 124350 124400 124410

26 |
© HNRAO 2019



”n \NK’S NE.
HNRAO Observing Log OmsERVATORY
40.673181 N — 80.437885 W o &
EN90sq

HMRAD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1z - HNRAD Ca 2017 11 10 SDRplay2 TFD 16-24. cav

22.00

21.00
20.00
15.00

18.00

T T T T T T R T . i U S~ . S ==

17.00

124810 124820 12.48:30 12.45:40 124850 12.45:00 124510 12.48:20 12.45:30

HMRAD - 04/16/2020 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAD CA 2017 11 10 SDRplay2 TFD 16-24.cav

23.00

19.00
18.00

17.00

125850 125300 125310 125920 125330 125340 125350 13:00:00 120010

27 |
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FSX-8S / TFD Array

HNF!._QD - 01441 E_a"2D?_D - UI.E-;—.LFRJ&'LE'-'" - F_I_CF' - Eorr_ecl_i_on fi_Ie:_ Forr_e!:_:tion Array HN_F!AD _2013' 03 FS>_<_-88 TF[:'I ‘I 30.
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HMRBAD - 04416/2020 UTC - - LCP - Correction file: Correction Array HMRAD 2017 01 31 FS-85 TFD 15-30.csv
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e e RS sy o i v s 2
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HMBAD - 044162020 UTC - TED Amray - LCP - Correction file: Carrection Aray HNEAD 2017 01 31 FS¥-85 TFD 15-30.c3v
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