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Unseen cosmos Francis Graham Smith: notes

why radio astronomy? 1) radio draws attention to objects impossible or difficult to discover optically. 

2) low frequencies of radio lend themselves to techniques not available in optical astronomy. P. 3.

Karl Jansky, of Bell Labs, discovered radio waves emanating from the Milky Way, in about 1930. 33 years later, Bell Labs discovered the Cosmic Microwave Background (radiation) p. 6.
The shorter the wavelength of EM radiation, the more “particle” (photon) like it is. Longer wavelength, more wave like photons, can be manipulated electronically with math. P. 7-8.

The biggest surprise in early radio maps of the milky way was the sheer strength of the radio signal. The solution to the puzzle involved very energetic electrons, and an all pervading electric field. All other galaxies have such a radio source. P. 12.
The first radio measurements of the sun were at short wavelengths and found a temp of 10000 K, somewhat higher than the 6000 k for the visible sun. Higher temps were found using longer wavelenths. Joseph Pawsey found 1,000,000 k using 1.5 meters wavelength. P. 21.
Radio interferometry has developed into one of the most powerful tools available in observational astronomy. 

Michaelson interferometer p. 26

In accordance with Kepler’s laws, the velocity of planets decreases with increasing distance from the sun.

Similarly, one might expect that the velocity of rotation of stars around the center of a galaxy decreases with increasing distance of stars from the center of the galaxy.

However, it is found that at large distances from the centers of galaxies, the speed of rotation of stars increases as the distance of the stars increase, even though the density of stars decreases beyond a certain distance from the galactic center. The conclusion is that the gravitational force is greater than that due only to visible matter, and is thought to be due to some invisible “dark mater”.
p.45

Due to atmospheric turbulence, the image of any telescopic object can be smeared out to a size of at least one arc second, and the image of a star is constantly moving, changing on a time scale of less than a tenth of a second. “Adaptive optics” allows the distortions to be measured and corrected on this very short time scale.
p. 51

In a vacuum the speed of all EM waves is the same. Adding electrons to a vacuum slightly reduces the speed of low frequency (radio) EM waves. P. 53
Faraday rotation

Faraday used a large magnetic field to change the polarization angle of light

p. 58 

Faraday effect on pulsar radio waves 

The motion of an electron in response to a pulsating radio wave (from a pulsar) is effected by the small magnetic field in interstellar space. The movement of the electron reacts back on the radio wave, and changes the direction of the oscillating electric field.  The effect is to change the direction of polarization of the radio wave.

p. 58 
