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This h han 500 exopl October 2015 (sbout /4 of all exoplanets yet discovered), arranged according to their d density, incredible varlety of the extraterrestrial worlds. Various known classes of exoplanets are shown on the graphic, such 33 super-earths, hot jupiters, hot neptunes, water o =t
worlds, gas dwarfs diamond planets. All vis d on the estimated radius and temperature of the planet, however other factars, such as density stellar icity were also taken into consi tobe as accurate as possible, however the true nature of the partrayed exoplanets might turn out 2 % ‘
0 be radically ditferent. Nearly 2000 exoplanets have been discovered 2005 in the Milky Way (most of them with the Kepler space telescope). It at there is at least star. Around 1 in 5 sun-lik have at least one planet between 1 and 2 times the size of Earth in the habitable rone, putting the number of
jpotentially habitable planets in the Milky Way to more than 20 billion. The closest confirmed exaplanet ta the Solar System is Gliese 674 b, 14.8 light years away, are also planets orbiting Tau Ceti and Alpha Centauri b. Kepler 105
Inthe year 1584, when th Isian mank Giordsno Bruno £3id hat there were.*countess suns 3nd countless earthe ol otsting around ther un,” he was accused of haresy by the Cathalic Church. But evenn Brunc's e, the ides o a pluralty of worlds was not completely new. A far back 3t inthe andient Greece,
exist and bor other forms of life, In the 16th century, when Copernicus discovered that our planet erbits the sun. His insight, reluctantly ted in enturies, changed the 20th century, Edwin Hubble, using what was then the hlwzsl tzrumpc in the world, found IERN.
that ‘the sky were i located far outside our own galaxy, each containing hundreds of billions of stars. Hubble's observations proved that the number of stars that could in number. However, almost the whole of 20th century went by without vincing proof of planet; stars.
Several times, discoveries of such extrasolar planets were announced, anly to be Later dismissed s false. 5
=3,
distant to be ofthe ied 10 prove their existence by analyzing their effects on the host star. During the late 1960: Peter van de ta twa planets orbiting the Bamard's Star using this technique. However, subsequent observations failed to verify -4
thelr cxitence, The it widcly accepted dscovery of on extrasolar plonct came in the yeor 1933, when Dr. Aloxander Welstczan, s adlo sstronomer st Penmayiania State University, reported what he called "unsmbiguous proof” of extrasolar lantary systems. Wolszezan two or three pl ng 3 pulsar, ., rapidly i O - o
spinning remnant of a star g y observing reg the pulsar's signal, indicating the planets' the dead star. yof a planet similar 10 the sun came in 1995. The Swiss team of Michel Mayor and Didier Queloz e £
announced a discovery of a hot world located close o the star S1 Pegasi. The planet was at least half the mass of Jupiter and no more than twice its mass. in mw. ws\lll!h! ,m-umd By the end of the 20th century, several dozen other exoplanets had been dlsm“r!ll,manvlhzmulllﬂyzalsnfphmrwtlunnfnzavtvﬂ-s Significant -~ epler 3U b g ‘;
telescape sensors ght and the stellar wobbling moti i in the recent years. The French CoRoT missian, 2006, was the first for = ]
planets that passed i front of their host sars. It has contributed dotens of confirmed exaplanets ta those already discovered, including some of the mast well-studied planets outside our salar syctem. rmmmmplam mission, Kepler Space Telescope, launched in 2009 and quickly b he most succesful focused mission in history. Ameng its many Kepler 134 ¢ =
discoveries, Kepler has found several hundred terrestrial planets, some of them in zones of their stars, many multi-p also hot jupiters Asit continues its mission, it's likely that Kepler will find some. ng life. Wesler 1376 w 5 5
@ e Hapler 331 ¢ w E
Nepler 113 A Kepler 1175
Being by far the easiest to discover, gas giant class planets form a large partion Not all gaseous planets are giants, however, therealso  Ice giants are similar ta gas giants in that they don’t have any solid surface, and Many of the newly ass of terrestrial gt
of known exoplanets. PSR B1620-26 b, the first exaplanet ta be discovered ako exists a class of smaller gaseous planets, called “gas are mostly composed of liquids. However, they are not composed mostly of and are likel and | Kesler 33t
belongs inta this class. dwarts™. These planets di helium, as it is the case with gas giants, but instead of heavier These are the phnzknms\mlhr!nﬁzn}! and many of them zmnlv likely N | u
Neptune, somefimes suen smaller than the Earth,and  elements,such a3 oxygen, itrogen or carban. Though thelr upper toh possibility that they bear life. 2
Although ha[h.as planets in the mhl system (Satum and Jupiter) zmnmm are hydrogen and helium, their lower layers are compesed Ly coriimied &
in the remot i are b occurding  mostly of exotic forms of water, ammonla, corbohydrates, carbon dioride Mast of the known rocky to the class of rths”, many ¢ g
ammaonla, most known gas pluncu belong to the class ul"HotluBﬂels" Many only in very distant orbits and in very low-mass stars. and nitrogen oxides. Similar to gas glants, most lce glants are also presumed to times heavier than the Earth and other rocky planets in msdarsm-m Mepler 1415 EPIeY 161D 3
of them orbit 1o their p than the yisto have a large solid core composed of ices and rack. her classes of racky 3
the Sun, and their median temperature can reach thousands of kelvins, causing Closast equivalent to 3 gas dwart in the sola systam and temperature, such as lava planets - molten ul-utstrmoﬂ:norbnmm K
them to have cloud layers composed of alkali metals, silican or aven iron. Such would be Saturn's moon Titan, with atmosphere much  There are twa ice giants in the solar system, Uranus and Neptune, however there  parant star in less than a week, water worlds - planets completely covered by an ®
hat ga glant are often also known 35 “putly lanets’ s thicker than that of Earth are probably a lot more arbiting other stars. Most ocean of liquid water, carbon planets - planets made
‘the star caninflate their density far below that the Solar System that could be located known ice glant exoplanets belong tothe class  chiefly aut of carban, with carbohydrate oceans, .,
of Saturn. at the edge of the Kuiper Belt might also belong into of "hat neptunes”, arbiting very close to Eraphite mauntains and diamand cores or £
this class. - pla de al 2
For gas giants with atmospheric temperatures similar 1o those of Jupiter f kelvins. ly out of iran and ather metals. 3
there exists 3 maximum radius that thse planets can attain, slightly larger than ncnl- Kepler 106 & ha
that of Jupiter, which their mass reaches a few Jup =
Adding any further mass beyond this point causes their radius to shrink and i . n-.m 20 KO 20008.c O e i %
their density to sharply increase. Giant gas giants with over £10 jupiter masses W’"‘“l fy m-.mlm & ‘ - epierigse Mestere0rc AT ~
are often na longer considered to be planets, but belong to a distinct class of Keer e AL s Sapler M1 Kegder 751
v - roLsasa01 KoL4427.01 y
brown dwarfs, alsa known as “failed stars”, ¥ [
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