s life: Protracted o

m
=
)

Pressure -
gravity <mm—

MOSTLY ALWAYS

form in disk.

llow only

1and helium remain gaseous,
her malerials c. ondense into
'seeds” for building planets.

To support weight:
= need high pressure

= need high temperature
= will loose energy

= need energy source:
- Gravitational contraction
- Nuclear fusion

Ultimately,

Can somethin J else than
thermal pressure balance
gravity?

Open issues

have to form planets in

~ few Myrs

1) how did the gas disk
disperse?

2) how are planetesimals
made? Are dust grains
sufficiently sticky?

3) what makes chrondrules?

4) How do planetesimals
survive collisions?

5) What is Jupiter's role in
the fate of other planets?

6) Do giant planets only form
outside frost lines? If so,
how to explain the extra-solar
hot Jupiters?

7).

Evolutionary
tracks: € 1
what happens
depends on [
mass
4+ 4
gat f
k
ol i
2l ]

% 18 - 32 M,

4.5 4
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Distance d [pc]=1/x [arcsec]
magnitudes M=C—2.5logf; m,—m,=-25log(f,/f,); M-m=5-5logd
Doppler shift Ak _ Viad

M c
Gravity & tides a:Gr—y,' anI,QNGr—IQ\/’?
a, v, _m, : ;
Kepler GM:QZaa—‘Z’” a% =02 o circutar orbit, v=y EM
| a v M \"a ,
Virial Theorem Ekm:*%Emv’ E o =E it E o *ZEM [where 1590”7”7:76'\2M2 and  E g~ G”:’ ]
Idealgas p= nkT* kT [yplca/km en. per particle (e 7ng en. density e:%nkT:%P

Degenerate gas  AXAp ~ h E.= lﬁ: wn?®; Pan,Eqocn®®oc(p/n)?* s R

Photon propagation  /mp=1/0N=1/xp; 1t pon= _m <
m
Blackbody L=47R*0 Tl hpeuocd/T

peak

Hydrostatic eq. ‘;P, GM, > PxM’/R*
r

- aT 3Kp L

Radiative transfer ~——= ;

dr=160T° 4nr?

> LmT;‘R’%

[ M 2
) |l _GM’IR
Timescales T4 Vem™| Go' Ty L
Hydrogen fusion E=mc?; p-pstartwithp+p->D+e'+v,;
CNO catalyst, start with >C+p>"N+y

= 2
Hydrogen atom E,=-13.6eV/n



