HNRAO Observing Log Jﬁge;g\ ,9;-.355 ‘
40.673181 N — 80.437885 W e
EN90sq

Date: January 10, 2019
Object: Jupiter Io-B

Observer: Unattended

Start - Time UT: 1243 Planetary K-index: 1
Jupiter Altitude (deg): | 20.9 Jupiter Azimuth (deg): | 148.4
Jupiter CML: 119.61 Jupiter Io Phase: 088.48
Jupiter RA (hr/min): 16:47 Jupiter Dec (hr/min): | -21:46
Hour Angle (hr/min): | -02:07 Polarization RCP
Sun Altitude (deg): 00.0 Sun Azimuth (deg): 119.9
Sun RA (hr/min): 19:18 Sun Dec (hr/min): -22:14
End — Time UT: 1430 De: -2.8
Jupiter Altitude (deg): | 27.4 Jupiter Azimuth (deg): | 174.8
Jupiter CML: 184.28 Jupiter Io Phase 103.68
Hour Angle (hr/min): | -00:20 Duration (min): 187
Sun Altitude (deg): 15.6 Sun Azimuth (deg): 139.3
Max Frequency MHz | 24 (and higher) Min Frequency MHz | 19 (and lower)

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 759 dB #1 LCP Port 1 +10dB | Twice daily
FSX-2 LWA RCPLCP N/A N/A N/A
manual select
SDRPlay RSP2 TFD RCP -8.35dB #2 RCP Port 2 +3dB Twice daily
SDRPlay RSP2 TFD LCP -7.59 dB #1 LCP Port 2 +3dB Twice daily
JOVE 1 TFD RCP -8.35dB #2 RCP Port 3 +3 dB 04/20/2018
JOVE 1 TFD LCP -7.59 dB #1 LCP Port 3 +3 dB 04/20/2018
JOVE II Jove dipoles Linear -3.66 dB #3 Linear Port4 +3 dB 08/21/2018
SDRPlay RSP1 | Experimental”

JOVE dipoles phased @ 32 degrees for 2017-2018 season

TFD array phased @ 35 degrees for 2017-2018 season

LWA antenna phased @ 35 degrees and orientation for observation: 45 degrees
* Used for testing and evaluating antenna systems

Software Radio Sky Spectrograph 2.8.50

Red = Offline
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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
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Observations made with FSX-8S/TFD Array, FSX-2/LWA Array, SDRPlay RSP2 (RCP) /TFD
Array, SDRPlay RSP2 (LCP) /TFD Array and Jove Il receiver/Jove dipoles. Observations at the
start of the storm were acceptable, but as the sun rose above the horizon, conditions changed, and
foreign broadcast stations below 18 MHz began to overload the front end of the receivers.

No emissions were more than several dB above the background.

S-bursts began at 1243 here between 22 MHz and 23 MHz. Positive drift S-bursts at 1248 from
18 MHz to 22 MHz. It seemed as if this storm was composed of S-bursts only. The weakness of
the emissions made identification of L-bursts difficult, if there were any.

At 1255 UT, emissions began to negatively drift from 24 MHz to 19 MHz.

Positive slope, L2, modulation lanes became apparent at 1305 UT. At 1426:30 UT, L3 modulation
lanes were evident.

An N-event was seen at 1337 UT. at21 MHz. A second N-event was recorded at 1342 UT at21.5
MHz.

At 1256 UT, S-bursts were visible in the spectra of the FSX-2 / LWA Array spectrograph at 29
MHz. Heat pump RFIis evident from 22 MHz to 26 MHz, essentially blocking any weak emission
from being observed. A few other S-bursts were seen with the FSX-2 at 29 MHz and above,
however they were very weak in this spectrum and I would have missed them had I not had the
SDRPlay RSP2 spectra for comparison.

No emissions were observed with the FSX-8S / TFD Array spectrograph.

All SkyPipe data has been uploaded to the Radio Jove Data Archive.

Overall, a weak storm but given its proximity to the sun, and the bulk of the storm in daytime

skies, it was surprisingly visible in the spectra.

EOR
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SDRPlay RSP2 / TFD Array

HMRAQ - 014102019 - UTC - TFD Awray - RCP - SDRPlay - ASP2 - Integration 0.1s - HNRAQ G4 2017 11 10 SDRplay? TFD 1624 cav
23.00
22.00
21.00
2000
19.00

18.00

S et

124000 125345 132115 133500 4545 140230 141615 14:30:00

HMRAQ - 014102019 - UTC - TFD Awray - RCP - SDRPlay - ASP2 - Integration 0.1s - HNRAD G4 2017 11 10 SDRplay? TFD 1624 cav

23.00

22.00

21.00

20.00

19.00

18.00

17.00

124800 124215 12:48:30 124845 124300 124315 124330 124345 12:50:00
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HMRAQ - 014102019 - UTC - TFD Auraw - RCP - SDRPlay - ASP2 - Integration 0.1s - HNRAQ C4 2017 11 10 SDRplay? TFD 1624 cav

23.00

22.00

21.00

20.00

19.00

18.00

~EREN

125200 125210 125220 125230 125240 125250 125300 125310 12:53:20

HMRAD - 01/10/2018 - UTC - TFD iuray - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAO Cé 2017 11 10 SDRplay2 TFD 16-24.csv

23.00
2200
.00
20.00
15.00
1800

17.00

12:55:20

126410 125420 12:54:30 12:54.40 125450 12.55:00 12:55:30
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HMRAQ - 014102019 - UTC - TFD Auray - ACP - SDRPlay - ASP2 - Integration 0.1s - HNRAQ C4 2017 11 10 SDRplay? TFD 1624 cav

23.00

22.00

21.00

20.00

19.00

18.00

17.00

I‘I 2:55:30 12:55:40 12:5:5:50 12:56:00 12:56:10 12:56:20 12:56:30 12:56:40 12:5;3:50

HMRAD - 01/10/2018 - UTC - TFD iuray - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAO Cé 2017 11 10 SDRplay2 TFD 16-24.csv

23.00

22.00

21.00

20.00

19.00

18.00

17.00

I‘I 25760 12:58:00 125810 12:5:":!:20 12:58:30 12:5l8:40 12:58:50 12:58:00 12:5|9:1D
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HMRAQ - 014102019 - UTC - TFD Awray - RCP - SDRPlay - ASP2 - Integration 0.1s - HNRAD C4 2017 11 10 SDRplay? TFD 1624 cav

23.00

22.00

21.00

20.00

19.00

130510 130520 13:05:30 130540 130550 13:06:00 120610 13:06:20 12:06:30

HMRAD - 01/10/2018 - UTC - TFD iuray - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAO Cé 2017 11 10 SDRplay2 TFD 16-24.csv

23.00

22.00

21.00

20.00

19.00

18.00

17.00

e ——

120810 12:08:20 12.08:30 12:05:.40 12,0950 12:10:00 121010

1308E0 130900
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HMRAQ - 014102019 - UTC - TFD Awray - RCP - SDRPlay - ASP2 - Integration 0.1s - HNRAD C4 2017 11 10 SDRplay? TFD 1624 cav

23.00

22.00

21.00

20.00

19.00

18.00

17.00

131100 121110 13:11:20 1311:30 13:11:40 131150 121200 131210 1312:20

HMRAD - 01/10/2018 - UTC - TFD iuray - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAO Cé 2017 11 10 SDRplay2 TFD 16-24.csv

23.00

22.00

21.00

20.00

19.00

18.00

1380 131820 121830 12:18:40 121850 12:15:00 121510 12:15:20 12:18:30
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HMRAQ - 014102019 - UTC - TFD Awray - RCP - SDRPlay - ASP2 - Integration 0.1s - HNRAQ G4 2017 11 10 SDRplay? TFD 1624 cav

132150 132200 132210 132220 132230 13:22:40 132250

HMRAD - 01/10/2019 - UTC - TFD Array - RCP - SDRPlsy - RSP2 - Integration 0.1s - HMRAD CA 2017 1110 SDRplay2 TFD 16-24.csv

122320 122330

132340 122240 12.2350 12.24:00

23.00

22.00

21.00

20.00

19.00

18.00

17.00

23.00

22.00

21.00

20.00

19.00

1800

R

12:24:30
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HMRAQ - 014102019 - UTC - TFD Awray - RCP - SDRPlay - ASP2 - Integration 0.1s - HNRAD G4 2017 11 10 SDRplay TFD 1624 cav

23.00

22.00

21.00

20.00

19.00

I‘I F25:20 132530 13:25:40 13:2:5:50 13:26:00 13:26:110 13:2;3:20 13:26:30 13:2;3:40

HMRAD - 01/10/2018 - UTC - TFD iuray - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAO Cé 2017 11 10 SDRplay2 TFD 16-24.csv

23.00

22.00

21.00

20.00

19.00

17.00

—

I‘I 2:26:20 13:26:30 13:2IB:4D 13:26:50 132700 132710 132720 132730 13:2%’:40

11|
© HNRAO 2018



AWK’'S N,
HNRAO Observing Log PBeEmvATARY

40.673181 N — 80.437885 W
EN90sq

HMRAQ - 014102019 - UTC - TFD Auray - RCP - SDRPlay - ASP2 - Integration 0.1s - HNRAD G4 2017 11 10 SDRplay? TFD 1624 cav

23.00

22.00

21.00

20.00

19.00

I‘I 33510 13:35:20 13:35:30 13:3:5:40 132:35:50 13:36:00 133610 13:36:20 13:3;3:30

HMRAD - 01/10/2018 - UTC - TFD iuray - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAO Cé 2017 11 10 SDRplay2 TFD 16-24.csv
23.00
22.00
21.00
20.00

19.00

e ————— - = |

130 133w 123740 123830 12:38:40
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HMRAQ - 014102019 - UTC - TFD Auraw - RCP - SDRPlay - ASP2 - Integration 0.1s - HNRAQ G4 2017 11 10 SDRplay? TFD 1624 cav

23.00

22.00

21.00

20.00

19.00

134050 134100 13:41:10 G Jaie 13440 13450 134200 12.42:10
HNRAD - 01/10/2019 - UTC - TFD Array - RCP - SDRPlay - RS2 - Integration 0,15 - HNRAD CA 2017 1110 SDRplay2 TFD 1624 csv

2300
2200
2100
20,00

19.00

18.00

134260 134300 124310 124720 124330 134340 12,4350 12:44:00 124410
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HMRAD - 01/10/2018 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.15 - HNRAD CA 2017 11 10 SDRiplay2 TFD 16-24.csv

23.00

22.00

21.00

20.00

19.00

Bt G i 124440 134450 13.45:00 134510 134520 134530
HNRAD - 01/10/2013 - UITC - TFD Array - RCP - SDRPlay - RS2 - Integration 0,15 - HNRAD CA 2017 1110 SDRplay2 TFD 16-24 csv

2300
2200
2100

20.00

19.00

17.00

125250

13620 135220 125230 125240 135300 :
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HMRAQ - 01410/2019 - UTC - TFD Arrap - RCP - SDRFlay - RSP2 - Integration 015 - HNRAD G4 2017 11 10 50 Fiplap? TFD 16-24 cav

23.00

22.00

21.00

20.00

19.00

18.00

17.00

35430 135440 135450 135500 135510 13:55:20 135530 135540 13:55:50

HMRAD - 01/10/2018 - UTC - TFD iuray - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAO Cé 2017 11 10 SDRplay2 TFD 16-24.csv

23.00

22.00

21.00

20.00

19.00

136830 135440 125850 125500 125510 12:55:20
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HMRAQ - 014102019 - UTC - TFD Awray - RCP - SDRPlay - ASP2 - Integration 0.1s - HNRAQ C4 2017 11 10 SDRplay? TFD 1624 cav

23.00

22.00

21.00

20.00

19.00

18.00

17.00

135310 135320 135330 135340 13:59:50

135830 135240 135650 135900

HMRAD - 01/10/2018 - UTC - TFD iuray - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAO Cé 2017 11 10 SDRplay2 TFD 16-24.csv
23.00

22.00

21.00

20.00

19.00

18.00

gl =l
141430 141440 141450 141500 141510 141520 141530 141540 141550

— e
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HMRAD - 01/10/2018 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0,15 - HNRAD CA 2017 11 10 SDRiplay2 TFD 16-24.csv

S e e —eett e

B bR B B e

142110 1421:20 14:21:30 142140 14:21:50 14:22:00 142210

HMRAD - 01/10/2019 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1s - HMRAD CA 2017 1110 SDRplay2 TFD 16-24.csv

14260 142620 14:26:30 142640 14.2550 14.27:00 142710

23.00

22.00

21.00

20.00

19.00

18.00

17.00
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22.00

21.00

20.00

19.00

18.00
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FSX-2 / LWA Array

072013 - UTC - TED Anay - RCP- SDRFIay - RSP -Intedration [L1s _HNBAD CA 2017 1110 SDRplav2 TFD16-24.00v

125500 125538 125615 125653 1257.30 125608 125245 125323 13:00:00

JOVE II Receiver/JOVE Dipoles

HNRAQ - 1/10/2019
836 -

g

Antenna Temp Deg. K x1000

| & & T U AEEN IR I AT I A A R e T TNy E e
13:17:13 13:17:40 13:18:07 13:18:35 13:19:02 13:19:30 13:19:57 13:20:24
{Red) 201 MHz Calibrated Jove receiver / Dipoles
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HNRAQ - 1/10/2019
836 -

@
@
3]

m
=
%]

[
[}
E

Antenna Temp Deg. K x1000
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13:21:39 13:22:07 13:22:34 13:23:1 13:23:29

{Red) 201 MHz Calibrated Jove receiver / Dipoles

AL NI I T TN
13:23:56 13:24:24 13:24:51

HNRAQ - 1/10/2018

836

669 -

o
]
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Antenna Temp Deq. K x1000

| & R AN R RN LR RN EE TR Y
13:34:01 13:34:29 13:34:56 13:35:23 13:35:81 13:36:18 13:36:46 13:37:13
{Red) 20.1 MHz Calibrated Jove receiver / Dipoles
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