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ASTR 1020: Stars & Galaxies
April 28, 2008

• Reading: Chapter 13 – Extrasolar Planets.
• MasteringAstronomy Homework on The 
Fate of the Universe is due April 30th.
• Final Exam: May 5, 4:30 – 7:00 pm; 
Chapters: 1.1-1.2, 4.1-4.4, 5, 13, 14, 15, 16, 
17, 18, 19, 20, 21, 22, 23.

Back to the Moon
and Back to Stay

The New Rockets (Ares I & V)
and the New Spacecraft (Orion)

Exploring the Moon
Possible Site for a Lunar Base – Shackleton Crater
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A Low Frequency Lunar Radio Telescope
Lunar Advantage: No Interference

100 MHz 
z=13

200 MHz 
z=6

Destination: Moon! RAE-2 1973

(courtesy C. Carilli, 2006)

A Pathfinder for a future long-wavelength farside lunar array (10-100 
sq. km).   Operating at 1-10 MHz (30-300 m).  Array consists of three 
500-m long arms forming a Y; each arm has 16 antennas.

• Arms are thin polyimide
film on which antennas &
transmission lines are
deposited.

• Arms are stored as 25-cm
diameter x 1-m wide rolls
(0.025 mm thickness).

ROLSS: Radio Observatory for Lunar Science Sortie Solar Science with ROLSS

Type II Burst source location Complex Type III source location

• ROLSS will produce the first high angular resolution (<1o at
10 MHz), high time resolution images of solar radio
emissions (outer corona).

• ROLSS will study how high energy particles are generated
on the Sun.  This radiation is a danger to future astronauts.

DALI concept. (Left, upper 
right) extent, distribution, 
and possible location in 
the Tsiolkovsky crater.  
(Upper right insert) 
Artist’s concept of lander; 
DALI would have pallets 
of rovers instead of an 
astronaut habitat module.  
(Lower right) Individual 
station.  Rover and 
dipoles are not to scale 
relative to station extent 
and the station would 
have significantly more 
dipoles.  DALI rovers 
would be smaller and less 
complex than artist’s 
concept.

Dark Ages Lunar Interferometer (DALI) TIME Magazine cover story, 9/2006
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Epoch of 
Reionization
(Era of Galaxies)

z ≈ 20

z ≈ 1000
Era of Nuclei

z ≈ 8-10

Clicker Question: Which of the 
following is the correct order of the 
eras in the history of the universe?

a) Nucleosynthesis, GUT, Atoms, 
Reionization

b) GUT, Nucleosynthesis, Atoms, 
Reionization

c) Atoms, GUT, Reionization, 
Nucleosynthesis

Clicker Question: Which of the 
following is the correct order of the 

history of the universe?
a) Nucleosynthesis, GUT, Atoms, 

Reionization
b) GUT, Nucleosynthesis, Atoms, 

Reionization
c) Atoms, GUT, Reionization, 

Nucleosynthesis

The Universe
In

Transition

The Dark Ages
WMAP

From the CMB

To

Clusters
Of

Galaxies

HST

400,000 yrs after Big Bang

Today

Recombination (400,000 yrs)

Reionization & 1st stars (~109 yrs)

Science, 16 March 2007


