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Entrusted with a National Treasure of Transnational Significance, 
Cornell Orchestrates Celestially at the Arecibo Observatory

The National Astronomy and Ionosphere Center (NAIC)
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Probing outer space, seeking answers to some of science's most intriguing questions,
is a powerful giant—the Arecibo telescope. Stand at the Cornell store, look up, and
imagine a circular aluminum bowl that extends from Olin Library to Olin Hall and
from Day Hall clear across Willard Straight Hall, with a depth that is nearly twice
as great as the McGraw Tower is tall. The Arecibo telescope—the world's largest
radio/radar telescope located in Arecibo, Puerto Rico, and operated by Cornell
University—is that big. How big is that?
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"I stand in awe of the achievements of the
Cornellians who 40 years ago had the vision
and skill to create such an engineering and
scientific marvel."

Robert C. Richardson
Vice Provost for Research



Most recently, Cornell faculty have motivated the development of
the next major instrument for the observatory, the Arecibo L-band
Feed Array (ALFA). This 7-feed, 14-receiver system is designed to
survey the sky rapidly, producing new scientific insight and an
enormous flow of data. Cornell faculty are leaders in defining how
the ALFA astronomical surveys will be organized; how the signals
from the receivers will be best analyzed; and how the resultant 
scientific data will be organized, calibrated, displayed, and archived.
A unique aspect of the ALFA survey observations is the organization,
into topical consortia, of the large number of astronomers world-
wide who are interested in being involved with the ALFA surveys.
Cornell faculty are serving as elected leaders in all the multi-institu-
tional ALFA consortia, assuring that communication between NAIC
and its ALFA users remains robust.

Student thesis research conducted at Arecibo is a special and note-
worthy asset brought to the observatory by the Cornell faculty. By
the nature of thesis research—original research done beyond the
limits of what others have done previously—students produce, or
cause to be produced, software, hardware, and observing techniques
that benefit others as well as themselves. Recent examples of this
array of benefits resulting from the efforts of Cornell students are
prevalent at Arecibo. Among the most visible is a receiver in a 
frequency band (6–8 GHz) that was not previously covered at the
observatory. The receiver—built by Jagadheep D. Pandian, a 

The Arecibo telescope is made up of
a mosaic of nearly 40,000 aluminum
panels with an overall bowl shape
that is 305 meters (1,000 feet) in
diameter. Imagine that the shape of
the aluminum bowl is aligned in
such a way that all the panels, of
which it is made, keep it precisely
spherical in shape to within about

1.5 millimeters (about the width of the lead in a pencil). This is the
mechanical engineering achievement that the telescope represents.

However, the telescope was not built as an engineering demonstra-
tion project. The telescope was conceived by Professor William E.
Gordon and his colleagues in Cornell's electrical engineering
department as a very powerful radar system to probe the Earth's
ionosphere. Construction began in the summer of 1960 and the
telescope was inaugurated in a ceremony on November 1, 1963.
The fortieth anniversary of that inauguration was celebrated at
Arecibo in November 2003.

Even before it began operation for ionospheric research, scientists
realized that the Arecibo telescope would be an extremely powerful
tool for radio and radar astronomy also; research in these fields
began as soon as the telescope was commissioned. With support
from the National Science Foundation (NSF), major upgrades were
undertaken in the 1970s and 1990s to enhance its performance,
and the Arecibo telescope extended its research role to a much larger
community of scientists. Accompanying these telescope upgrades
were major advances in receiver technology, signal-processing 
techniques, and observing modes. Consequently, the Arecibo
Observatory now provides to the Cornell research "family" and to
the U.S. scientific community a broad spectrum of unique research
capabilities for radio astronomy, radar astronomy, and aeronomy;
and it has a proud history of scientific accomplishments.

The National Astronomy and Ionosphere Center (NAIC), managed
by Cornell University through a Cooperative Agreement with the
NSF, operates the Arecibo Observatory. The NAIC is a national
facility available by competitive proposal review to all students and
scholars. The research of Cornell faculty and their students is a
major asset to the Arecibo Observatory. These experienced
researchers are uniquely able to provide informed and continuing
guidance to NAIC in program development.
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Jagadheep Pandian, 

a graduate student

working with Paul

Goldsmith, Astronomy,

built a receiver in a frequency band (6–8

GHz) that was not previously covered at

Arecibo, so that he could study methanol

(CH3OH) in interstellar clouds in which

stars are forming. His efforts will also

benefit the research of others.

Jagadheep Pandian

Frank D
iM

eo/C
U

N
A

IC

Aluminum panels of the Arecibo Telescope

 



graduate student working with Paul F. Goldsmith, Astronomy—will
enable Pandian to study methanol (CH3OH) in interstellar clouds in
which stars are forming. Because of Pandian's efforts, other
researchers at Arecibo will also have access to the receiver for
their research.

Cornell faculty profitably seek to
leverage the assets of the NAIC as
a national observatory in order to
further the case for major new
facilities in radio science. The lead-
ership role that NAIC is now 
playing in the international Square
Kilometer Array (SKA) project and
the Frequency Agile Solar
Radiotelescope (FASR) project is a
direct consequence of Cornell's 
faculty interest, which will greatly
benefit the next generation of radio
astronomers at Cornell and
throughout the world. Cornell

University, through the NAIC, is dedicated to the task of seeing
that the faculty have full opportunity to do so. With a history of
achievement as a guide, the promise of the future is bright, indeed.

Robert L. Brown
Director of the National Astronomy and Ionosphere
Center (NAIC)

Arecibo Telescope
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Scientific Accomplishments at Arecibo

• Discovery of the first planet beyond our solar 
system

• Discovery of "superclusters of galaxies" 
that are the largest physical structures in 
the universe

• Discovery of many hundreds of pulsars 
and precise measurement of their rotation 
rates (The periods of rotation of some pulsars
are so stable that they are the most accurate
"clocks" known.)

• Radar imaging of the planets and other solar 
system objects, leading to the first accurate 
measurement of the rotation rate of Mercury
and to the discovery of "lakes" of liquid 
hydrocarbon on Saturn's moon, Titan

• Measurement of ionic tracers in the Earth's 
upper atmosphere that provide a connection
between these species and "space weather"

• Observations made by Russell Hulse and 
Joseph Taylor (now at Princeton University) 
of a pulsar bound in an orbit together with 
another neutron star—supporting one of the 
fundamental tenets of general relativity—for 
which Hulse and Taylor were awarded the 
Nobel Prize in physics in 1993

(l. to r.) Martha Haynes, 
the Goldwin Smith Professor
of Astronomy and chair of
the observatory oversight
committee; Sixto González,
observatory director; and
Robert Brown, director of
the NAIC
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Cornell faculty motivated the development of the Arecibo 

L-band Feed Array (ALFA), designed to survey the sky rapidly,

producing new scientific insight.


