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Astro2010: decadal survey

» Cosmic Dawn
~— = New Worlds

. * = Physics

‘S8 of the Universe

August 13, 2010

http://sites.nationalacademies.org/bpa/BPA 049810




The Science Frontier:
discovery areas

and principal questions (1)
= Discovery areas

m Identification and characterization of

. A5:7Efk. A8:HJII
nearby habitable exoplanets "== i

= Gravitational wave astronomé
B ARKRIXE A5 ASHEE, K15, RH. EH
= Time-domain astronomy zes- sz x

A8:thE. B, FEW. FEEH 5 HBREEE Rk
m Astrometry saz-smomzas

= The epoch of reionization =snEE#H:
A5:5H.A8: XN

Tl




The Science Frontier:

discovery areas and principal questions (2)
= Questions:

How did the universe begin? A1, A5:JIli&, &1L

What were the first objects to light up the universe and
when did they do it? A5: &5 H

How do cosmic structures form and evolve? As5:EMH. Bk

What are the connections between dark and luminous
matter? A5:5H. Bk AS:HE HE. KK

What is the fossil record of galaxy assembly and evolution
from the first stars to the present? A8: XN

How do stars and black holes form? A5:ZH

How do circumstellar disks evolve and form planetary
systems? AS8:IUA. &)l

How do bar?/ons cycle in and out of galaxies and what do
they do while they are there? A8:imH ., LI

What are the flows of matter and energy in the
circumgalactic medium?




The Science Frontier:

discovery areas and principal questions (3)

= Questions:

= What controls the mass-energy-chemical cycles within
galaxies?

s How do black holes work and influence their
surroundings?

= How do rotation and magnetic fields affect stars?
= How do massive stars end their lives?

= What are the progenitors of Type Ia supernovae and how
do they explode?

= How diverse are planetary systems and can we identify
the telltale signs of life on an exoplanet? A8:dh]il, L&

Why is the universe accelerating? A1, A2:#HR. A5:78 7
What is dark matter? ag-si#t =&

What are the properties of the neutrinos? A1, A5,A8:F B #35F
W

nat controls the masses, spins and radii of compact
stellar remnants?
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