
Solar System architecture
Evidence from the Solar System



Mass - Angular Momentum Segregation

Mass: The planets sum up to less than 0.2% 
of the mass of the Sun

Angular Momentum: The planets (mostly Jupiter) 
have about 100 times the angular 
momentum of the Sun. 

Evidence from the Solar System



Snowline
Inference from theory



Refractories in meteorites: Solar Composition



The Minimum Mass Solar Nebula (MMSN)

How much mass was needed to form the planets?

1. Take the mass in each planet

2. Increase H/He to solar composition

3. Spread the mass into an annulus around each orbit

Jupiter’s orbit

Spread Jupiter’s augmented mass (~5x real mass)
across this annulus to yield a column density. 

Inference from theory
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The Minimum Mass Solar Nebula (MMSN)
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Disk Masses



1 atm

Pressure of MMSN at 1AU

Phase Diagram - Water



Where was the water iceline?



The Carbonaceous / Non-Carbonaceous Divide

Rich in MgSiO3 (enstatite)

Most Fe is either metallic or sulfide, 
not oxides (water-poor)

Parent bodies in inner asteroid belt. 

Enstatite chondrites
(E-Chondrites)

Carbonaceous chondrites
(C-Chondrites)

Rich in water and volatile organic chemicals

Have not been exposed to 
high (above water sublimation) temperatures

Parent bodies in outer asteroid belt.







The Carbonaceous / Non-Carbonaceous Divide



Icelines

Enstatite chondrites
(E-Chondrites)

Carbonaceous chondrites
(C-Chondrites)

Water iceline
somewhere

in the asteroid belt

Evidence from the Solar System





The Carbonaceous / Non-Carbonaceous Divide



The Carbonaceous / Non-Carbonaceous Divide



The Carbonaceous / Non-Carbonaceous Divide

Linked to the formation of Jupiter?



The idea, roughly

Inward of snowline

Rocks only
(small)

Outward of snowline

Ice comes to aid! 
Growing big 

icy/rocky cores.

These two got so big 
they started accreting 
gas from the nebula!

These two never did. 
They are simply the 

icy/rocky cores.



The Surprise



The Surprise

Original detection
(Mayor & Queloz 1995)

Confirmation
(Marcy & Butler 1995)

A HOT Jupiter!

a = 0.052 AU
P = 4.23 days

M sin I = 0.468 MJ



Planet Migration 
was not new…



The Exoplanet Landscape



Different Architectures
Kepler multi-planet systems

(Fabricky+ 2014)




