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= Arno Penzias and Robert Wilson

= For the discovery of cosmic
microwave background radiation

A MEASUREMENT OF EXCESS ANTENNA TEMPERATURE
AT 4080 Mc/s

free from seasonal variations (July, 1964-April, 1965). A pn«lhlt :\p! anation for the
observed excess noise temperature is the one given by Dicke >

na mmp"mlon etter 1in this 1ssue, ]
A. A. PExzias
R. W. WiLson

May 13, 1965
Bery TeLernons Lasoratories, Inc  The AStI‘OthSica| Journal 142(1965)419
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With this large horn antenna, Arno Penzias and Robert Wilson
discovered the cosmic background radiation in 1964. This unexpected
discovery, the first evidence that the universe began with the Big

Bang, ushered in experimental cosmology

HISTORIC PHYSICS SITE, REGISTER OF HISTORIC SITES
“AMERICAN PHYSICAL SOCIETY
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2011 Nobel prize in Physics

= Saul Perimutter, Brian P. Schmidt and Adam
G. Riess

= for the discovery of the accelerating expansion of the
Universe through observations of distant supernovae
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N The Unknown

As we know,

There are known knowns.
There are things we know we
Know.

We also know

There are known unknowns.
That is to say

We know there are some things
We do not know.

But there are also unknown un-
knowns,

The ones we don't know

We don't know.

—PFeb. 12, 2002, Department of
Defense news briefing
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Astro2010: decadal survey

s Cosmic Dawn
= New Worlds
= Physics
of the Universe

August 13, 2010

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




Great Paris Exhibition
Telescope
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(1979-1998) (1999-)

Multi Mirror Telescope
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Canarias
La Palma,
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(1993/1996)
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Subaru
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Arizona (2005)
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British Columbia, Canada
(2003)
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Hubble Space
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Low Earth
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James Webb
Space Telescope
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Large Synoptic
Survey Telescope
El Pefidn, Chile
(planned 2020)

European Extremely
Large Telescope
Cerro Armazones,

Chile (planned 2022)

0
Giant Magellan Telescope

Las Campanas Observatory,
Chile (planned 2020)
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Thirty Me;er Telescope
Mauna Kea, Hawaii (planned 2022)
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