
Extrasolar Systems or Exoplanets:


Support for the protoplanet hypothesis has been found by the 
detection of disk material around of stars, such as Beta 
Pictoris (below). Thus, the possibility of other solar systems 
seemed high.




An exoplanet or extrasolar planet is a planet that orbits a star 
other than the Sun. The first scientific detection of an 
exoplanet was in 1988. On average, there is at least one planet 
per star, with a percentage having multiple planets. About 1 in 
5 Sun-like stars have an "Earth-sized" planet in the habitable 
zone. Assuming there are 200 billion stars in the Milky Way, one 
can hypothesize that there are 11 billion potentially habitable 
Earth-sized planets in the Milky Way, rising to 40 billion if 
planets orbiting the numerous red dwarfs are included.



Doppler spectroscopy is used to detect the periodic velocity 
shift of the stellar spectrum caused by an orbiting giant 
planet. This method is also referred to as the radial velocity 
method. From ground-based observatories, spectroscopists can 
measure Doppler shifts greater than 3 m/sec due to the reflex 
motion of the star This corresponds to a minimum detectable 
mass of 33 Earth masses for a planet at 1 AU from a one solar-
mass star.





A more direct measure occurs 
is a planet transits across 
the front of a star, as 
happened with HD 209458, a 
distant planet passing in 
front of its star, providing 
d i r e c t a n d i n d e p e n d e n t 
confirmation of the existence 
of extrasolar planets.



Planets are extremely faint light sources compared to stars, and 
what little light comes from them tends to be lost in the glare 
from their parent star. So in general, it is very difficult to 
detect and resolve them directly from their host star. Planets 
orbiting far enough from stars to be resolved reflect very little 
starlight, so planets are detected through their thermal emission 
instead.







Initially, most known exoplanets were massive planets that orbited 
very close to their parent stars. Astronomers were surprised by 
these "hot Jupiters", because theories of planetary formation had 
indicated that giant planets should only form at large distances 
from stars. But eventually more planets of other sorts were found, 
and it is now clear that hot Jupiters make up the minority of 
exoplanets. 





Hot Jupiters (also called roaster planets, epistellar jovians, 
pegasids or pegasean planets) are a class of exoplanets that 
are inferred to be physically similar to Jupiter but that have 
very short orbital radii with semi-major axes from 0.015 to 
0.05 astronomical units. The close proximity to their stars 
and high surface temperatures resulted in the moniker "hot 
Jupiters".







A super-Earth is an extrasolar planet with a mass higher than 
Earth's, but substantially below the masses of the Solar 
System's ice giants, Uranus and Neptune, which contain 15 and 
17 Earth masses respectively. The term super-Earth refers only 
to the mass of the planet, and so does not imply anything 
about the surface conditions or habitability.




















