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An analysis of an RSP Solar Radio Burst on April 13, 2019 as observed at HNRAO

Below is the 1137 UT solar burst from April 13, 2019 as recorded at HNRAO in Industry, PA.

This burst was recorded with the SDRPlay RSP2 / TFD antenna centered at 20 MHz, and an
SDRPlay RSP2 / LWA antenna centered at 74 MHz. The SkyPipe chart was fed from a Radio
JOVE receiver and the JOVE dual dipole array at 20.1 MHz.

NOAA designated this as: Event 950, from 1136 UT to 1137 UT. Reported by Sagamore Hill,
MA, USA. RSP (Sweep-frequency radio burst) from 025-180 MHz. It was classified as a type
111/2.

Image 1 is the burst from 70 MHz to 78 MHz. Image 2 is the same burst from 16 MHz to 24 MHz.
Image 3 is the 20.1 MHz single frequency SkyPipe chart of the same burst.

This burst demonstrates that the higher frequency component of a solar radio burst will arrive at
the Earth before the lower frequencies. Higher frequencies are emitted earlier as an electron jet
responsible for the emission travels outward from the Sun.*

The drift rate of the burst from 78 MHz to 70 MHz was measured at -11.4 MHz/sec. The drift rate
of the burst from 24 MHz to 16 MHz was measured at -3.8 MHz/sec, a difference of 7.6 MHz/sec.

The emission appears quite different in the two frequency ranges with breaks in the emission at
HF frequencies. This effect may be due to either density changes in the electron jet as it travels
further from the Sun, or possibly propagation effects in the Earth’s ionosphere.

The leading edge of the burst at 78 MHz occurred at 1137:11 UTC and the leading edge of the
burst at 16 MHz was at 1137:17 UTC showing that the 78 MHz portion of the burst arrived at the

antenna 6 seconds earlier than the 16 MHz portion.

As the electron jet moves outward from the sun, its velocity and hence the rate of frequency change
decreases.
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* 1 presented a talk, “Dual Frequency Solar/Jupiter Radio Telescope”, in 2008 at the SARA
conference at NRAO, Green Bank, WV in which I presented a year worth of single frequency data
at 144 MHz and 20.1 MHz demonstrating this characteristic. This research was part of a grant
awarded to me by the South Carolina NASA Space Grant Consortium while I was an Adjunct
Professor and Planetarium Director at South Carolina State University.



|A’K’g NI~

HNRAO Observing Log e T e e ..
40.673181 N — 80.437885 W g
EN90sq

HMRAD - 04,/13/2019 - UTC - LW Array - g iy - RSP2 - Imbegration 0.13

77.00

76.00

75.00

7400

7300

72.00

71.00

13645 11,3655 11.37.05 11.37-15 11.37.25 11.37.35 11:37.45 11.37.55 11:38.05
Image 1

HNRAQ - 04/14/2013 UTC - TFD Array - RCP - Carrection fi ion Anay HNRAD 2017 01 31 F3x-83 TFD 15-30 csv
2300
22.00

2100

2000
13.00
_ = : 18.00

17.00

11:36:45 11:36:55 11:37.05 11:37-15 11:37:25 11:37.35 11:37.45 11:37.55 11:36:05

Image 2



LAWK'S N
HNRAO Observing Log OBSERVATORY
40.673181 N — 80.437885 W Sag
EN90sq

HNRAO - 4/13/2019
498 -

4202 h H

)
g
Fa

e&ntenr:g Temp Deg. K x1000
7

=)
[=2]

TR EEEE RN AR iR EEE R R R B EEE R ERY EEERENERE
11:36:45 11:36:56 11:37:07 11:37:18 11:37:3 11:37:42 11:37:5 11:38:05
(Red) 20.1 MHz Calibrated Jove receiver / Dipoles

Image 3



