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All truths are easy to understand
once they are discovered;

the point is to discover them.

- Galileo Galilel
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If the stars should appear one night in a thousand years,
how would men believe and adore, and preserve for
many generations the remembrance of the city of God?
Ralph Waldo Emerson
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74445 7 ED: Nightfall(1)

= Lagash’s own sun. Alpha, the one about
which it revolved, was at the antipodes, as
were the two distant companion pairs. The
red dwarf Beta -- Alpha’s immediate
companion -- was alone, grimly alone. R,
isaac a5|mnv

= Aton’s upturned face flushed redly in the N||}||Im[[
sunlight. “In just under four hours,” he e
said, ‘civilization, as we know it, comes to|,
an end. It will do so because, as you see. |

Beta is the only sun in the sky.”




74445 7L ED: Nightfall (2)

n We've located series of civilizations, nine
of them definitely, and indications of
others as well, all of which have reached
heights comparable to our own, and all of

which, without exception, were destroyed
by fire at the very height of their culture.

= And no one could tell why. All centers of _:

culture were thoroughly gutted by fire, | MGHTHL
with nothing left behind to give a hint as o

to the cause.




7AH¥vs 7LED: Nightfall (3)
s The Cultists said that every two
thousand and fifty years Lagash &
entered a huge cave, so that all the
suns disappeared, and there came total
darkness all over the world! And then,
they say, things called Stars appeared, =~
which robbed men of their souls and .;a;; 'as"'im.w
left them unreasoning brutes, so that NII}HTS@\[[
they destroyed the civilization they |

themselves had built up.
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7AY¥vs 7ET: Nightfall (4)
= Beta! And it has been shown that the
eclipse will occur only when the <
arrangement of the suns is such that Beta is
alone in its hemisphere and at maximum
distance, at which time the moon is

invariably at minimum distance. The eclipse
that results, with the moon seven times the _
apparent diameter of Beta, covers all of e
Lagash and lasts well over half a day, so ﬁ‘i’ﬁ'il"ﬁ'[\‘ﬁ’
that no spot on the planet escapes the TR
effects. That eclipse comes once every two '
thousand and forty-nine years.




7AYvo F7ET: Nightfall (5)
= “Light !” he screamed. Aton, somewhere,
was crying, whimpering horribly like a terribly

frightened child.

m “Stars -- all the Stars -- we didn't know at all.
We didn't know anything.”

s Someone clawed at the torch, and it fell and

snuffed out. In the instant, the awful splendor of
the indifferent Stars leaped nearer to them. =

= On the horizon outside the window, in the '.s'a;f;';;";m.w“
direction of Saro City, a crimson glow began NIEHTFA[[

AND OTHER STORIES -

growing, strengthening in brightness,
that was not the glow of a sun.

= The long night had come again.
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Astr'o'2010: decadal survey

s : ?u‘; s Cosmic Dawn
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The Science Frontier:
discovery areas
and principal questions (1)
= Discovery areas
m Identification and characterization of

nearby habitable exoplanets - ;s

= Gravitational wave astronomy
. BIEXRXEFE
= [ime-domain astronomy zes:-szxik

SR HER 53 K
m Astrometry saz-sEomme

= The epoch of reionization =soEE#




The Science Frontier:
discovery areas and principal questions (2)

= Questions:
How did the universe begin?

What were the first objects to light up the universe and
when did they do it?

How do cosmic structures form and evolve?

What are the connections between dark and luminous

matter?

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

How do stars and black holes form?

How do circumstellar disks evolve and form planetary
systems?

How do baryons cycle in and out of galaxies and what do
they do while they are there?

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?

s 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?

Ny is the universe accelerating?
nat is dark matter?
nat are the properties of the neutrinos?

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