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 What can we detect from the ground?
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 Karl Jansky – detects radio waves from 
Milky Way in 1931 at 20.5 MHz

History
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 First detection from Jupiter in 1955 near 
Washington DC at 22 MHz

History
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 First detection of a pulsar in 1967
History
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 Sun
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 Sun
     Radio       Visible

Presenter Notes
Presentation Notes
The Sun at 4.6 GHz (6.5 cm)
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 Jupiter and Io

Presenter Notes
Presentation Notes
Monitoring the planet for radio outbursts in the frequency range 18 to 32 MHz.  Earth’s ionosphere blocks signals below 10 MHz.
High speed streams of magnetized plasma flowing downward into Jupiter's polar regions emit radio waves
Volcanoes on Io hurl electrically conducting gas into Jupiter's magnetosphere
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 Jupiter and Io L – bursts
S – bursts (fast)
S – bursts (slow)

Presenter Notes
Presentation Notes
The S-Bursts seem to come from a sweeping cone of radiation emanating from the polar regions of Jupiter.
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 Pulsars
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 Milky Way

 Visible

 Radio

Presenter Notes
Presentation Notes
Radio (1.42 GHz ~ 21 cm)  due to spin flip of electron in H
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 Galactic Background
 Steady “hiss” due to electrons in galactic 

magnetic field



12

 SuperSID
 Detection of solar X-ray flares, gamma ray 

bursts, earthquake precursors
 Radio JOVE

 Detects signals from the Sun and Jupiter
 Meteor detection
 Galactic Hydrogen Emission

Current Projects
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 The Ionosphere

Presenter Notes
Presentation Notes
The ionization density of about 1000 electrons/cm3 of the D-layer is not enough to reflect the VLF waves. During the day, the waves pass through the D-layer are reflected by the highly ionized E and F layers.  The waves lose some energy passing through the D layer.

During a solar flare, a VLF wave transmitted through the ionosphere shows a sharp rise in intensity. This intensity of the VLF wave rises because the highly ionized D-layer reflects the VLF wave instead of the E-layer. 
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 Sun
 X ray flares 
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 Detection of a SID
 Recording intensity variation from Naval 

VLF transmitters

Presenter Notes
Presentation Notes
Station            		           Frequency (kHz)         Power(kW)
Cutler, ME               	 NAA          24.0            	1000
Jim Creek, WA            	 NLK           24.8             	250
Lualualei, HI            	 NPM          21.4             	566
LaMoure, ND               	 NLM          25.2             	500
Aquada, Puerto Rico     	 NAU          40.8             	100
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 SuperSID
 Started at Stanford Univ.
 Simple loop antenna

Presenter Notes
Presentation Notes
1st photo – no lights on
2nd photo – fluorescent lights on
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 SuperSID

Presenter Notes
Presentation Notes
The radio signal from the VLF transmitter reaches the receiver by two paths. One of these runs along ground and is called the “ground-wave”, the other is via “reflection” from the ionosphere, called the Ionospheric-wave, often known as the “Sky-wave”. These two paths are of different lengths, and lead to the formation of an interference pattern. The different path lengths for the two signals means that the phases of these signals will differ at the receiver. The phase difference depends on the distance between transmitter and receiver and could lead to a cancellation or to a reinforcement.�
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 SuperSID

NASA

USCA
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Mag. 6.1 that occurred 344 miles SE of  Puerto Rico 

Presenter Notes
Presentation Notes
This is based on the statistical variations in the nighttime signal amplitudes
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 Radio Jove - Developed by NASA in 1998



23

 Radio Jove
 Elevation Beam Pattern
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 Radio Jove
 Solar detection at 20 MHz (or 15 m)
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 Radio Jove
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 Radio Jove
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 Radio Jove
 Upgrade to a SDR for spectrum data
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 Reflection of terrestrial signals
 FM stations – tough to get a distant one
 Digital TV Ch 2 - 6 (54 - 82 MHz)

Meteor Detection
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Presenter Notes
Presentation Notes
Thomas Ashcraft from New Mexico
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 Perseid Meteor Shower - August 2020
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 Perseid Meteor Shower - August 2020
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 Perseid Meteor Shower - August 2020
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 Perseid Meteor Shower - August 2020

Doppler shift?
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Hydrogen Emission at 1.42 GHz
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 Detecting pulsars
 Single dish and interferometer

Future Projects
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 Society of Amateur Radio Astronomers 
 https://www.radio-astronomy.org/

 Galactic Hydrogen Detection
 https://www.rtl-sdr.com/a-talk-on-21cm-hydrogen-line-

amateur-radio-astronomy/

 Meteor Detection
 https://www.amsmeteors.org/ams-

programs/radio-observing/

Getting Started

https://www.radio-astronomy.org/
https://www.rtl-sdr.com/a-talk-on-21cm-hydrogen-line-amateur-radio-astronomy/
https://www.rtl-sdr.com/a-talk-on-21cm-hydrogen-line-amateur-radio-astronomy/
https://www.amsmeteors.org/ams-programs/radio-observing/
https://www.amsmeteors.org/ams-programs/radio-observing/
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