HNRAO Observing Log
40.673181 N — 80.437885 W

EN90sq

Date: August 1-2, 2019

Object: Jupiter — lo-B

Observer: J. Brown / Unattended

oRseERVATORY

Start - Time UT: 2300 — 8/1/2019 Planetary K-index: 3N
Jupiter Altitude (deg): | 17.8 Jupiter Azimuth (deg): | 142.8
Jupiter CML: 97.95 Jupiter Io Phase: 084.49
Jupiter RA (hr/min): 16:53 Jupiter Dec (hr/min): | -22:06
Hour Angle (hr/min): | -02:34 Polarization RCP
Sun Altitude (deg): 15.7 Sun Azimuth (deg): 281.0
Sun RA (hr/min): 08:40 Sun Dec (hr/min): 18:23
End — Time UT: 0220 — 8/2/2019 De: -2.6
Jupiter Altitude (deg): | 26.3 Jupiter Azimuth (deg): | 192.1
Jupiter CML: 218.85 Jupiter Io Phase 112.53
Hour Angle (hr/min): | 00:47 Duration (min): 200
Sun Altitude (deg): -17.6 Sun Azimuth (deg): 315.1
Max Frequency MHz | 30 Min Frequency MHz 15
Observatory Configuration
Spectrograph Antenna Polarization System Multicoupler Multicoupler Calibrated
Receiver Loss B
RCP -8.35dB #2 RCP Port 1 +10dB | Twice daily
FSX-8S TFD LCP 759dB | #1LCP Port | +10dB | Twice daily
FSX-2 LWA RCPILCP 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 Il HNRAO #2 dfglz . Linear 3.66dB | #3Linear | Port4+3dB | 7/19/2019

Radio JOVE dipoles phased @ 32 degrees for 2018-2019 season
Typinski AN-TFD-24-4 array phased @ 35 degrees for 2018-2019 season
Four LWA antenna array phased @ 35 degrees and orientation for observation: 45 degrees
Radio Sky Spectrograph software version 2.9.26
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: 2019 Jul 31 0000 UTC
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Jupiter / Sun angular separation = 126.9 degrees.
All spectrographs and receivers running and antennas functional. No known issues.

All RCP spectrographs and the JOVE II / JOVE dipole array recorded data. RFI was minimal on
the spectrographs. Horizontal bright bands are from an unknown RFI source. Narrow vertical
bright lines are from distant thunderstorms and brighter wider vertical bands are foreign broadcast
station overloading the front end of the spectrograph. Ionospheric “sweepers” were present and
are the bright diagonal lines. There was periodically bad RFI, from an unknown source, with the
JOVE 11/ JOVE dipole SkyPipe chart. There were several periods of no RFI in the SkyPipe record
so that several bursts were recorded.

A remarkable Io-B storm composed of L-bursts and S-bursts dominated by L3 modulation lanes
and a several brief S3 modulation lanes. There were no observed N-events. The storm began on
8/1/2019 UTC and ended 8/2/2019 UTC. There were L2 modulation lanes during the storm, but
the entire storm was dominated by L3 lanes. The emissions arc began at 15 MHz and reached 27
MHz before dropping to 15 MHz at the end of the storm. There was a negative drift group of S-
bursts that began above 30 MHz at 2337:28 UT and ended at 27 MHz at 2341 UT.

Emissions were from, perhaps at or 1 dB above GB to on the order of several dB above GB as
observed here, with many singular bursts, most likely S-bursts, reaching saturation of the receiver.

Scintillation was present throughout the storm. As has been the case during this iteration, there
were long periods of no activity punctuated by clusters of bursts. Some of these bursts were the
strongest seen this observing season. For example, at 0029:10 UT, a very strong cluster of S-
bursts dominate the spectrograph chart. Another cluster is seen at 0030:06 UT. These strong
clusters occurred throughout the storm.

There were several things that made this a noteworthy storm. The first being the domination of
the type L3 modulation lanes. The second, there were S3 modulation lanes as well. Given the
time of day the storm began, and Jupiter being so low (De -2.6 degrees), this was a remarkably
strong storm.

EOR
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SDRPlay RSP2 / TFD Array

HMRAD - 08/01/2013 - UTC - TFD Array - RCP - SDRFlay - RSP2 - Integration 0.1s - HNRAD C& 2017 11 10 SDRplaye TFD 16-24.csv

‘ ' 22.00

23.00

21.00
20.00
19.00
L
el A4S0 LTI AT YT 1 1 ”..;*.J _P Py ;4:”..;-?‘{5]& 18.00
i [ & i

17.00

2300:00 230729 231458 232227 232356 23:37.24 234453 235227 235951

HMRAQ - 08/02/2013 - UTC - TFD Array - LCP - SDRPlay - RSP2 - Integration 0.1s - HNRAO CA 2017 1110 SDRplay2 TFD 16-24.cov
2300
22100
21.00
20.00
18.00
18.00

17.00

OO0 001813 003519 DOLE4:25 011233 013040 074245 020553 022500
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HMRAD - 08/01/2013 - 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

’ tHz
Dm0 230 23:09:40 230150 23,0200 230210 23,0220 230230 230240 UTC

HMEAQ - 08/071/2013 - UTE - 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

231800 231810 231820 231830 231640 231650 231300 231310 2315:20
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HMRAD - 08/01/2013 - 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

ons0 232030 232040 232050 232100 23,2110 232920 232130 23.21:40

HMRAD - 08/01/2013 - 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

233120 233130 23:31:40 233150 233200 233210 233220 233230 233240
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HMEAQ - 08/01/2019 - UTC - TFD Auray - RCP - SDF!Ia_I,I - RSP2 - Integration 0.1z - HMRAD C4 2017 11 10 SDRplap2 TFD 16-24.cav
2300
22100
21.00
20.00
18.00
18.00

1700

a0 23310 233820 233830 233840 233850 23.35.00 233510 233520

HMRAQ - 08/071/2019 - 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

D3040 234050 23:41:00 234110 23:41:20 234130 234140 23:41:50 23:42:00
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HMRAD - 08/071/2013 - UTC - TFD Array - RCP - SDRFlay - RSP2 - Integration 0.1 - HNRAD Ca 2017 11 10 SDRplay? TFD 16-24. csv

Dm0 234330 234740 234750 234400 234410 234420 234430 234440

HMRAQD - 08/01/2019 - 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

234700 234710 23:47.20 234730 23.47:40 234750 234300 234810 23:48:20
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HMRAD - 08/01/2013 - 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

DIEID 23ELED 23:52:00 235210 235220 235230 235240 235250 235300

HMRAD - 0840142019 - UTEC - TFD Array - RCP - SORPlay - RSP2 - Integration 015 - HNRAD T 2017 11 10 5DRplay2 TFD 16-24. 0y
23.00

22.00

235320 235330 235340 235350 235400 235410 235420 235430 235440
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HMRAD - 08/01/2013 - 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

DIEEAD 23EG20 235630 235640 235650 235700 235710 235720 235730

HMEAQ - 08/071/2019 - UTE - 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

235730 235740 235750 235600 235610 235620 235830 Z3564D 235650
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HMRAD - 08/01/2013 - UTC - TFD Array - RCP - SDRPlay - BSP2 - 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

U005 000016 00:00:26 000036 000045 000056 000705 00:01:15 000726

HMRAD - 08/01/2019 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1s - HHRAD Ca 2017 11 10 SDRplaye TFD 16-24. csv

23.00
22.00
2100
20.00
19.00
18.00

17.00

00216 0002 26 00:0236 0002 46 00:0256 00:03:06 00:03 16 00:03:26 00:03:36
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HMRAD - 08/01/2013 - 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

ORI 000346 00:0%:56 000405 000415 00.04: 25 0004365 00:04:45 00:04:55

HMRAD - 08/01/2019 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAD C& 2017 11 10 SDRplaye TFD 16-24. csv

23.00
22.00
2100
20.00
19.00
18.00

17.00

00716 000726 00:07:36 000746 00:07:56 00:06:06 000216 00:06: 26 00:08: 36
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HMRAD - 08/01/2013 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1s - HNRAD Ca 2017 11 10 SDRplay2 TFD 16-24. cav

B

23.00

22.00

2100

20.00

19.00

18.00

17.00

!
OOAC4E 001056 00:11:06 00:11:15 001126 00:11:36 001745 00:11:56 00:12:08

HMRAD - 08/071/2019 - UTC - TFD Array - RCP - SDRFlay - RSP2 - Integration 0.1s - HNRAD C& 2017 11 10 SDRplaye TFD 16-24. csv

10-12:06 001216 00:12:26 001236 001245 00:12:55 001306 001316 00:13:26

14 |
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HMRAD - 08/01/2013 - 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

WA 001346 00:12:56 00:14:05 001415 001425 001435 00:14:45 00:14:56

HHRAQ - 08/01/2019 - UTC - TFD Anay - RCF - SDRPlay - RSP2 - Integration 0.1 - HHRAD CA 2017 11 1 0 SDFiplay2 TFD 16-24.csv

2300
2200
21.00
2000
13.00
18.00

17.00

10-18:56 001506 001316 D015:26 001336 00:153:45 001356 002006 00:20:16
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HMRAD - 08/01/2013 - 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

W 0026 00:241:56 002205 002215 002225 002235 002245 00:22:56

HMRAD - 08/01/2013 - 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

102726 002736 00:27-45 002756 00: 2606 00:28:16 00: 26 26 00:26:36 002846
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HMRAD - 08/01/2013 - 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

02845 O02856 002505 002515 00282 002535 002545 002556 00:30:05

HMEAQD - 08/071/2019 - UTE - 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

10:30:06 003016 00:30:26 00:30:36 003045 00:30:55 00:31:06 00:31:16 00:31:26

17 |
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HMRAD - 08/01/2013 - 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

OE4E O03REG 00 34:05 003415 00342 00 34:36 003445 00 34:56 00 35:05

HMRAQD - 08/01/2019 - UTE - TFD Anay - RCF - 5DRPlay - RSP2 - Integration 0.1 - HNRAD CA 2017 1110 SDRplay2 TFD 16-24.c5v

2300
2200
21.00
2000
13.00
18.00

17.00

T0:37:46 003756 00:36:06 003816 003626 00:38:36 00 36 46 003656 00:39:06

18 |
© HNRAO 2019



A WK’'S N
HNRAO Observing Log OBRSERVATORY
40.673181 N — 80.437885 W &L
EN90sq

HMRAD - 08/01/2013 - 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

O0ES4E 003956 004005 004015 004026 004035 004045 00:40:55 00:41:05

HMEAQ - 08/01/2019 - 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

T0:41:05 00:41:16 00:41:26 004136 00:41:45 00:41:58 0042 06 00:42:16 00:42:26

19 |
© HNRAO 2019



AWK’S N
HNRAO Observing Log OBRSERVATORY
40.673181 N — 80.437885 W &L
EN90sq

HMRAD - 08/01/2013 - 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

U04E4E O04GEG 00:47-05 004716 00472 004735 004745 00:47-56 00:48:05

HMEAQD - 08/01/2013 - 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

T0:51:46 D0:51:56 00:5206 005216 00:5226 00:52:36 005246 D0:5256 005306

20 |
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HMRAD - 08/01/2013 - 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

U040 O05416 005426 DOLE4: 36 005445 00:54:56 00:55.05 005515 005526

HMRAD - 08/01/2013 - 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

105325 005536 00:53:45 005556 01:00:06 010016 07:00:26 01-00:36 07:00:46
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HMRAD - 08/01/2013 - 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

WAzE 0111 01:11:45 011156 011208 011215 011225 011236 011246

HMRAD - 08/01/2019 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration (.15 - HNRAD CA 2017 11 10 SDRplay2 TFD 16-24. 55y
| z300

1] 2200

21.00
2000
19.00
18.00

17.00

1526 01:15.36 011545 01:15:56 01:16:06 011616 01:16:26 01:16:36 01:16:46

22 |
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HNRAD - 08/01/2018 - UTC - TFD Array - RCF - SDRPlay - REF2 - Integration 0,15 - HNRAD CA 2017 1110 SDRplay2 TFD 16-24.csv
2300
22100
21.00
2000
18.00
1800

17.00

AT O1ATEG 011806 011815 011828 011836 011845 01:18:56 01:15:06

HMRAQ - 08/01/2019 - 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

2305 012316 1:2326 012336 01:23:45 012356 01 24:06 012416 07:24:26

23 |
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HMRAD - 08/01/2013 - 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

2000

13.00

18.00

17.00

S —

M55 012556 1:25:06 012615 01262 012636 01,2545 01:26:56 09.27:06

HMEAQD - 08/01/2019 - 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

i
1
|

0:37:46 01:37:56 13606 013816 01:368:26 013836 013845 01-36:56 01:39:06

24 |
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HMRAD - 08/01/2013 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.1 - HNRAD Ca 2017 11 10 SDRplay? TFD 16-24. csv

OsE 02092 020535 020545 02055 02100 021015 02102 02103

HMEAQD - 08/071/2013 - UTC - TFD Array - RCP - SDRPlay - RSP2 - Integration 0.15 - HNRAQ C& 2017 11 10 SDRplay2 TFD 16-24 csv

2300
2200
21.00
2000
19.00
18.00

17.00

1121956 022006 022016 0220026 022036 02:20:45 02 2056 022106 022116

25 |
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FSX-8S / TFD Array

HMRBAD - 08/01/2019 - UTC - TFD Array - RCP - Correction file: Correction Aray HMBAD 2017 01 31 FSX-85 TFD 15-30.cav

23:30:00 233344 233728 - 2Zx41az 234455 23:48:39
HMRAD - 08/01/2019 UTC - TED Amay - LCP - Correction file: Carrection Aray HNEAD 2017 01 31 FS¥-85 TFD 15-30.c3v

|23:30:DD 233344 23:37:28 23 4I'I 12 23:44:55 23:48:39 235223 23:56:07 23 5|9: 51

26 |
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HMBAD - 08/02/2019 - UTC - TFD Array - RCP - Correction file: Correction Aray HMBAD 2017 01 31 FSX-85 TFD 15-30.cav

000001 001715 002231 003345 004501 005515 01.07:30 01-18:45 01:30:00
HMEBAD - 08/02/2019 UTC - TFD Armay - LCP - Correction file: Carrection Array HHMBAD 2017 01 31 FSX-85 TFD 15-30.cav

00001 22 0045 01 01:30:00

27 |
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HMBAD - 08/02/2013 - UTC - TFD Array - RCP - Correction file: Correction Aray HMBAD 2017 01 31 FS¥-85 TFD 15-30.cav

IO 002453 00:27-45 003038 003330 003623 003315 004208 00:45:00
HMRBAD - 08/02/2019 UTC - TFD Armay - LCP - Correction file: Carrection Array HHMBRAD 2017 01 31 FSX-85 TFD 15-30.cav

IDD:22:DD 00:24:53 00:30:38 00:33:30 00:36:23 00:39:15 00:42:08 0 4:5: 0o
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HMBAD - 08/02/2019 - UTC - TED Array - RCP - Correction file: Correction Aray HMBAD 2017 01 31 FS¥-85 TFD 15-30.cav

IO 002345 002530 002715 002500 00 30:45 003230
HMEBAD - 08/02/2019 UTC - TFD Armay - LCP - Correction file: Carrection Aray HHMBAD 2017 01 31 FSX-85 TFD 15-30.cav

IDD:22:DD 00:23: 45 00:25:30 00:253.00 00:30:45 00:32:30 00:34:15
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HMBAD - 08/02/2019 - UTC - TED Array - RCP - Correction file: Correction Aray HMBAD 2017 01 31 FSx-85 TFD 15-30.cav

o o0zans 002815 003023 003130 003238 003345 003453 00:35:00
HMHRBAD - 08/02/2019 UTC - TFD Armay - LCP - Correction file: Carrection Aray HHMBAD 2017 01 31 FSX-85 TFD 15-30.cav

00:27:00 002808 00:23:15 00:30:23 00:31:30 00:32:38 003345 00:34:53 00 36:00
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FSX-2 / LWA Array

HMBAD - 08/01/2019 - UTC - L'wid Avray - RCP - Comection file: Correction Aray HNRAD 2017 07 31 F5-2 Lwia 15-30.csv

s . . g i Ao e e

TA 23344 233728 234111 23 4455 234839 235223 23550 235550

HMRAD - 08/01/2013 - UTC - L' Arraw - RCP - Comection file: Correction Aray HMRAD 2017 01 31 FSX-2 LA 15-30.c3v

OO0 001115 002230 003345 004500 005615 01.07:30 D1-18:45 01:30:00
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03/01/2019 - UTC - L'y Ayray - RCP - Comection file: Correction Aray HNRAD 2017 07 31 FS-2 Lwid 15-30.csv

e 233519 234014 23:41.09 234204 234300 234355 234450

HMRAD - 08/02/2013 - UTC - L'wda Array - RCP - Comection file: Correction Aray HMRAD 2017 01 31 F5X-2 Liwda 15-30.c3v

IO 002453 00:27-45 003038 003330 00 36:23 003315 004208 004500
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HMRAD - 08/02/2013 - UTC - L& Array - RCP - Comection file: Correction Aray HMRAD 2017 01 31 FSX-2 LA 15-30.c3v

00:27:00 00:28: 08 00:23:15 00:30ez3 00:31:30 003238 00;33:45 00:34:53 00:36:00
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JOVE 11/ JOVE Dipole Array

AWK'S N

ﬁbccﬂ\ IAT I\

HNRAQ - 8/1/2019

6515 -

5212 -

3909 -

‘l |

2606 -

1303 -

0-

23:00:0

23:28:34 235

70

T TR T T R
00:25:42 00:54:17

01

225 01

51:25 02:19:59

HNRAD - 8/1/2019

979 -

783 -

587 -

391 -

| 1]

196 -

o

0-

MMWM

il

boriblsnlyyboy

AT

23:38:0

23:38:32 23:38:5

23:39:2 H3:30:5

234

0:1 23:40:45 234112

34 |

© HNRAO 2019



HNRAO Observing Log TPmeEmvATARY
40.673181 N — 80.437885 W S
EN90sq

HNRAD - 8/1/2019
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HNRAD - 8/1/2019
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