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M82: starburst galaxy with a superwind
Radio spectrum: thermal + non-thermal

Photo: NASA, ESA and Hubble Heritage Team
Spectrum: Condon, 1992, ARA&A, 30, 575



Orion nebula (HII region): GBT + VLA

Slide from J. J. Condon, NAIC/NRAO School, 2003



A 408-MHz all-sky continuum survey

Haslam, Salter, Stoffel and Wilson 1982, A&AS, 47, 1



Revision: antenna fundamentals

Antenna: device for converting electromagnetic radiation in to 
                currents (receiving) or vice versa (radiating)

               in radio astronomy we use antennas for receiving radiation

A simple antenna:  two collinear conductors driven at the gap by
                               a current source (transmitter)

Essential Radio Astronomy: J. J. Condon and S. M. Ransom



Revision: antenna fundamentals

Power pattern: angular distribution
     of radiated power, usually
     normalised to unity at the peak

     dipole: power pattern similar
     to that of an accelerated charge

     all the charges in the dipole are
     being accelerated along one 
     short line

Essential Radio Astronomy: J. J. Condon and S. M. Ransom



Antenna beam pattern or power pattern

J. D. Kraus: Radio Astronomy
F. D. Ghigo: Fourth NAIC-NRAO School, July 2007
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Radio relic in MRC0116+111



Kraus: Radio Astronomy and Frank Ghigo, Fourth NAIC-NRAO School, July 2007
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Brightness of a source (Sun) does not depend 
on the distance

Flux density of a source (Sun) depends 
inversely on the square of its distance

Image from Essential Radio Astronomy: J. J. Condon and S. M. Ransom



Radio continuum and line emission

Chris Salter: NAIC-NRAO School,  July 2005



Radio emission from a celestial source is essentially random noise; 
nearly indistinguishable from noise generated by a warm resistor

Normally this noise is also stationary; its time-averaged power does
not change during the course of the observations.

Instantaneous power produced by the source varies erratically on 
time scales as short as the inverse of the receiver bandwidth

Essential Radio Astronomy: J. J. Condon and S. M. Ransom
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Contribution from the Milky Way galaxy and the CMB changes 
greatly with frequency. At 38 MHz  T_Gal ~10**4 – 10**5 K.

At 327 MHz T_Gal ~ 20 to 2000 K, and negligible above ~5 GHz
  At higher frequencies, contribution from the CMB dominates.

Essential Radio Astronomy: J. J. Condon and S. M. Ransom; 
Chris Salter: NAIC-NRAO School; July 2005
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● Long cables less lossy at lower frequencies (nowadays one 
uses optical optical fibres

● Fear of positive feedback causing receiver oscillations
● If nu_LO can be varied over a wide range, a standard fixed 

frequency IF chain can service a wide range of front ends

Essential Radio Astonomy: J. J. Condon and S. M. Ransom
Chris Salter: NAIC-NRAO School; July 2005
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mapping

Chris Salter: NAIC-NRAO School, July 2005



mapping

Chris Salter: NAIC-NRAO School, July 2005



mapping

The SNR 3C10 imaged 
at 10.7 GHz by

horizontal scans (top) 
and basket-weaving 

(bottom)

Slide from J. J. Condon,
NAIC-NRAO school, 2003



confusion

Profile of 45 deg sq near the North Galactic Pole imaged with 
12 arcmin resolution at 1.4 Ghz.  The strongest

source seen has a flux density of ~1.5 Jy.

J. J. Condon, NAIC-NRAO school, 2003



confusion

NVSS (45 arcsec) in gray scale and GB6 (12 arcmin) in contours 
shows source blending. Lowest contour: 45 mJy/beam

J.J. Condon: NAIC-NRAO School, 2003



confusion

J.J. Condon: NAIC-NRAO School, 2003



408-MHz all-sky image: Haslam, Salter, Stoffel, Wilson 1982


