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The observed properties of giant planets, nodels of their evolution, and
observations of protoplanetary disks all provide constraints on the
formati on of gas giant planets. The four |argest planets in our Solar
System cont ai n consi derabl e quantities of hydrogen and helium which
coul d not have condensed into solid planetesimals within the

protopl anetary disk. Jupiter and Saturn are nostly hydrogen and hel i um
but have larger (fractional) abundances of heavier elenents than does
the Sun. Neptune and Uranus are primarily conposed of heavier el enents.
Al of the nore than two dozen (transiting) extrasolar giant planets
with well determ ned nasses and radii al so nmust contain substantial
amounts of these |light gases. But one of them HD 149026 b, which is
slightly nore nassive than is Saturn, appears to have conparabl e
guantities of light gases and heavy el enents. And another, the snall

pl anet GJ 436 b, seens quite simlar to Neptune and Uranus in both nass
and abundances of |ight gases.

Spacecraft flybys and observations of satellite orbits provide estinates
of the gravitational nonents of the giant planets in our Solar System
which in turn provide information on the internal distribution of matter

within Jupiter, Saturn, Uranus and Neptune. At mospheric therma
structure and heat flow nmeasurements constrain the interior tenperatures
of planets. Internal processes may cause giant planets to becone nore

conpositionally differentiated or alternatively nore honbgeneous;
hi gh-pressure | aboratory experinents provide data useful for nodeling
t hese processes.

The preponderance of evidence supports the core nucl eated gas accretion
nodel of formation of the giant planets. According to this nodel, giant
pl anets begin their growth by the accunul ation of small solid bodies, as
do terrestrial planets. However, unlike terrestrial planets, the
growi ng gi ant planet cores becone nmassive enough that they are able to
accunul ate substantial anmounts of gas before the protoplanetary disk

di ssipates. The primary questions regarding the core nucleated growth
nodel is under what conditions planets with small cores/total heavy

el ement abundances can accrete gaseous envelopes within the lifetimes of
gaseous protopl anetary disks.



