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Readme: Solar Radio 

Solar Radio  

Scientists monitor the structure of the solar corona, the outer most regions of the Sun's 
atmosphere, using radio waves (100’s of MHz to 10’s of GHz). Variations in the radiowave 
spectrum reveal characteristics of the corona and upper chromosphere in terms of altitude profile 
for the local plasma temperature, density and magnetic field. Typically, the lower the frequency 
then the higher the height of origin. The frequency, like the solar electron density, decreases 
uniformly outwards with 245 MHz originating high in the corona whereas 15,400 MHz 
originates in the low corona. 

Radio bursts are associated with solar flares. The delay at Earth of the different radio frequencies 
during burst events is due to the outward movement of the source. Bursts can have temperatures 
of 10xE12 degrees Kelvin. Large bursts last 10 to 20 minutes on average. Longer radio noise 
storms of persistent and variable high levels of radiation originate in sunspot groups, areas of 
large, intense magnetic fields. These storms are strongly circularly polarized due to the intense 
magnetic fields.  

The microwave wavelength 2800 MHz daily radio flux correlates highly with the daily sunspot 
number and the two databases are used interchangeably. The 2800 MHz, or 10.7 cm, responds to 
the same conditions that produce changes in the visible and X-ray wavelengths. Schmahl and 
Kundu (1995) find that the solar radio fluxes in the spectral range 1000-9400 MHz correlate well 
with the total solar irradiance. The intermediate frequencies (at 2800 and 3750 MHz) are 
produced mainly by free-free gyroresonance emission from sunspot structures, while 1000 and 
9400 MHz flux are produced mainly by free-free processes from structures associated with 
plages. They can distinguish plage-associated emission from spot-associated emission in the time 
series of microwave flux, both contributing opposing effects on the total solar irradiance. 

For great movies of solar radio events and more information about Solar and Stellar Radio 
Astronomy, please visit the website of Dr. Stephen White. His PowerPoint talk The Radio Sun is 
also available. 

AVAILABLE DATASETS 

Dataset: Solar Radio Burst (1960 – Present) 
Description: This dataset consists of solar radio burst tables and reports from various solar 
observatories located worldwide. 

 Reports: 
• Compiled listing of fixed frequency reports – Data (1960-2010) 
• Compiled listings of spectral reports – Data (1960-2011) 
• RSTN WINDS (Sagamore Hill, MA) – Data (2012-Present) 

Tables: 
• Nancay Radio Astronomy Facility - Data (2007-Present) 
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http://www.astro.umd.edu/%7Ewhite/
http://www.astro.umd.edu/%7Ewhite/TheRadioSun_files/v3_document.htm
ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/radio-bursts/reports/fixed-frequency-listings/
ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/radio-bursts/reports/spectral-listings/
ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/radio-bursts/reports/rstn-winds/sagamore-hill/
http://radio-monitoring.obspm.fr/index.php
ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/radio-bursts/tables/nancay/
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• Solar Geophysical Reports – Fixed Frequency – Data (2000-2011) 
• Solar Geophysical Reports – Spectral – Data (2000-2011) 

Dataset Status: Active 
 

Dataset: International Astronomical Union’s Quarterly Bulletin of Solar Activity (1948 – 
2011) 
Description: Original datasets provided by XX stations collected for the time interval 19xx to 
xxxx. See the IAU QBSA Contributing observatories are: 

• QBSA – International Astronomical Union 
Dataset Status: TBD 

Dataset: Noontime Flux 

Description: Descriptive Test.  Contributing observatories are: 
• Cracow Astronomical Observatory (Jagellonian University) - Data (1994-1996) 
• Penticton (National Research Council Canada) – Data (1947-Present) 
• Learmonth (USAF Radio Solar Telescope Network)- Data (1988-2011) 
• Palehua (USAF Radio Solar Telescope Network) – Data (1988-2011) 
• Sagamore Hill (USAF Radio Solar Telescope Network) – Data (1966-2011) 
• San Vito (USAF Radio Solar Telescope Network) – Data (1988-2011) 
• NOAA (Space Weather Prediction Center – Lists) – Data (2011-Present) 

Dataset Status: TBD 

Dataset: USAF Radio Solar Telescope Network - RIMS (1980 – Present) 
Description: Fixed frequency receiver 

• Learmonth (USAF Radio Solar Telescope Network) – Data (1980-Present) 
• Palehua (USAF Radio Solar Telescope Network) – Data (1980-2010) 
• Sagamore Hill (USAF Radio Solar Telescope Network) – Data (1981-Present) 
• San Vito (USAF Radio Solar Telescope Network) – Data (1986-Present) 

Dataset Status: Active. 

Dataset: USAF Radio Solar Telescope Network - SRS (2000 – Present) 
Description: Swept frequency receiver 

• Holloman AFB (USAF Radio Solar Telescope Network) – Data (2000-2004) 
• Learmonth (USAF Radio Solar Telescope Network) – Data (2000-Present)) 
• Palehua (USAF Radio Solar Telescope Network) – Data (2001-2010) 
• Sagamore Hill (USAF Radio Solar Telescope Network) – Data (2004-Present) 
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http://www.ngdc.noaa.gov/stp/solar/sgd.html
ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/radio-bursts/tables/fixed-frequency-sgd/
http://www.ngdc.noaa.gov/stp/solar/sgd.html
ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/radio-bursts/tables/spectral-sgd/
http://solarwww.mtk.nao.ac.jp/en/wdc/qbsa.html
http://www.iau.org/
http://www.oa.uj.edu.pl/index.en.html
ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/noontime-flux/cracow/
http://www.spaceweather.ca/data-donnee/sol_flux/sx-4-eng.php
ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/noontime-flux/penticton/
http://www.afweather.af.mil/
ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/noontime-flux/learmonth/
http://www.afweather.af.mil/
ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/noontime-flux/palehua/
http://www.afweather.af.mil/
ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/noontime-flux/sagamore-hill/
http://www.afweather.af.mil/
ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/noontime-flux/san-vito/
http://www.swpc.noaa.gov/
ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/noontime-flux/swpc-lists/
http://www.afweather.af.mil/
ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/rstn-1-second/learmonth/
http://www.afweather.af.mil/
ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/rstn-1-second/palehua/
http://www.afweather.af.mil/
ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/rstn-1-second/sagamore-hill/
http://www.afweather.af.mil/
ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/rstn-1-second/san-vito/
http://www.afweather.af.mil/
ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/rstn-spectral/holloman/
http://www.afweather.af.mil/
ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/rstn-spectral/learmonth/
http://www.afweather.af.mil/
ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/rstn-spectral/palehua/
http://www.afweather.af.mil/
ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/rstn-spectral/sagamore-hill/
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• San Vito (USAF Radio Solar Telescope Network) – Data (2000-Present) 
Dataset Status: Active. 
 
Dataset: Solar Radio Maps 

Description: Daily maps of solar radio emissions. Contributing observatories are: 

• Nobeyama Solar Radio Observatory - Data (2002-2011) 
• Wilcox Solar Observatory (Stanford) – Data (1962-1973) 

Dataset Status: Inactive 
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http://www.afweather.af.mil/
ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/rstn-spectral/san-vito/
http://solar.nro.nao.ac.jp/
ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/radio-maps/nobeyama/
http://wso.stanford.edu/
ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/radio-maps/stanford/

