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Week 4: Light / Solar System

HW 3 due now!
HW 4 due next Thursday @ 10:45am

Read Ch. 7.1, 8.1-2,11.1-2, 12.3-4
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Solar System
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Mass Fractions

ASTR/PHYS 2500: Foundations Astronomy Fall 2020: Week 05



Mass Fractions
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Structure of the Sun

Core:
~15 million K
H —> He fusion produces Sun’s photons

Photons take ~100,000 years to travel
through the Sun, then take 8 min to reach
the Earth

Temperature decreases outside the core
until it falls to 5780 K at the “surface”
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Internal structure:
Inner core

radiative zone
convection zone
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Subsurface flows
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Temperature & Density Profiles of the Sun
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Photons ultimately brought
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Energy producedin | B ...is carried outward ...then by
the Sun's core... first by radiation... convection...
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) ...then away from
the Sun by radiation.
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by convection cells

https://www.youtube.com/watch?v=W_Sco0j4HqCQ
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Photosphere: Limb Darkening
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Corona: high T allows particles to reach vesc
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Mass Fractions
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B Mercury
B Venus

W Earth

B Mars

M Jupiter
W Saturn

w Uranus

¥ Neptune




Ganymede

Mass Fractions

Mercury

Gas Giants

Mostly H, He

Rocky Planets
O, Mg, Si, Fe, Na, Ca
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A conceptual model of lapetus -

Titan ¢
Our Solar System
Callist : | more than 50 moons
Model scale 1: 1 000 000 000 ( 1 to 1 billion ) allisto @ Dione . ]
Ganymede Tethys -« )
Europa £l 4 largest ﬁ»l Jupiter’s BN E— .
be more than 60 moons 0 I1m| 2l J ] ~ am
scale model distances,
— @ Triton
B Tm| 2m|
- Iscale model distances
36m

del is 5.6” in diameter

f total 13 moons

Nepf

Sun

Sun model is
1.4 m in diame!

Oberon
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4 largest of Uranus
more than 27 moons

Charon

Pluto ®
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Interpalanetary distance scale. The orbit of model Pluto (just 2.3 mm across) averages almost 6 kilometers from the model Sun.



Oort Cloud
(origin of long-period comets)

Outer planets
& Kuiper belt e

Inner planets
& asteroid belt




https://www.youtube.com/watch?v=yXq1i3HlumA&feature=youtu.be
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How do we learn about solar system objects?

Albedo

Flux

AEnceladus ~ 0.98

AMoon ~0.12 AComet 67P/C-G ~ 0.05
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Whiteboard
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Fomalhaut System Hubble Space Telescope « STIS

Direct Imaging

Planet millions of times fainter
Need to mask the starlight

Neptune
— Jupiter orbital radii
H Earth

N

HR 8799

NASA and ESA
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Can’t see the planet, but can see the star
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Transit Method

Starlight is blocked by the planet, reducing
the amount of light detected from the star
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Transit Light Curves

Kepler 4b Kepler 5b Kepler 6b Kepler 7b Kepler 8b

FPhase (hours) Phase (hours) Phase (hours) Phase (hours) Phase (hours)

Orbital

Period 3.2 da VS
(days)
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Kepler-11 System (6 planets)

Raw flux
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Lissauer et al. 2011
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Kepler

BY THE NUMBERS
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Transits
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Solar System

100

Data: exoplanets.org
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What do we know about planets in general?

* Planets are more numerous in the Galaxy than stars! O Transit (3225) Radial Velacity (816)
Microlensing (9) Imaging (10)

e Smaller, rocky planets are common (20-50% of stars pulsar fiming (0) O Other (41)

should have at least 1)
e Solar system is a little weird

e Most common planet is b/t Earth and Neptune in
mass

e Many systems are more compact than the solar
system

¢ 4277 confirmed planets (as of Saturday)
e 72% by Transit method
° 190/0 by RV methOd 100 1k 10k 100k 1m

¢ 2% by microlensing

vyeEar 2020 DISCOVERIESt 4277

exoplanets.nasa.gov

* 1% by direct imaging
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