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Puerto Rico

The Observatory from Space

Geographical ContextGeographical Context

The William E. Gordon 
Telescope



Proceedings of IRE
Nov 1958

1960 - 1963 – (AIO)
 CONSTRUCTION

Inauguration in  Nov 1963
William Gordon – Director

Proc IRE 58



  The Arecibo 
bowl, as it 
looked in June 
1960, when it 
was still a 
tobacco farm



The Arecibo Ionospheric The Arecibo Ionospheric 
Observatory (AIO) takes ShapeObservatory (AIO) takes Shape

27 April 1961 Late 1961 June 1962

Late 196228 February  19631 November 1963



Arecibo Ionospheric Observatory:  1963



1963 Arecibo Ionospheric Observatory Commissioned for service, 1 
November, 1963. [$9.7M]

1965 One of its first accomplishments: Establishing the rotation rate of 
Mercury, which turned out to be 59 days rather than the previously 
estimated 88 days.

1968 Sporadic radio pulses from the direction of the Crab Nebula 
supernova remnant found at Green Bank were shown by Arecibo to 
come from a 33-ms period pulsar situated at the center of the nebula.

1969 The National Science Foundation assumes operations from DoD 
on 1 October, 1969. AIO becomes the National Astronomy and 
Ionosphere Center (NAIC) in 1971.

The Early Years (1963 - 1972)The Early Years (1963 - 1972)



38,778 panels

 Resurfacing in 
Progress

Panel Number 38,778

The First Upgrade 1972-74



  1972-1974: FIRST ARECIBO UPGRADE

NEW SURFACE (RMS < 3mm)
 
HIGHER FREQUENCY OPERATION (SPECTRAL LINE 
OF NEUTRAL HYDROGEN AT 1420.405 MHz) 

AND A NEW 2380 MHz RADAR (S-BAND).
 

JULY 1974 - PSR 1913+16 FIRST DETECTED
(Joe TAYLOR & Russ HULSE)



Nature: 1979



Hulse - Taylor Nobel 
Prize: 1993



VENUS
1975-77

Maxwell Montes

Crater farm

Alfa Regio



Ice at the Poles of Ice at the Poles of 
MercuryMercury



   Gregorian Upgrade  1993 –1997Gregorian Upgrade  1993 –1997

1 – Ground Screen to reduce spillover noise

2 – New drive systems including active platfordm tie-downs

3 – Replace most line feeds with a reflector feed system

4 – New receivers (up to 10 GHz)

5 – New S-band transmitter with twice the power

6 – Improve surface accuracy of reflector to reach 10 GHz

(Second Upgrade)



““Parabolizing” the Sphere!Parabolizing” the Sphere!

The 430-MHz line feed. Line feeds 
are intrinsically narrow band.



Gregorian Optics
Totally Achromatic 



Pointing the Arecibo TelescopePointing the Arecibo Telescope

Arecibo is an Alt-Az 
mounted telescope.

Its surface is a 
spherical end cap.

The Platform and Az Arm



May 16, 1996



Inside the Inside the 
GregorianGregorian

DomeDome



Gregorian  
Receivers



New Transmitter 
in the Gregorian



AO 1998
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ReceiversReceivers
800



Radar Astronomy
The basics:

A radar transmitter 
transmits radio waves at a 
known frequency for a 
certain time interval.

The waves hit the object, 
bounce off of it, and return 
to the telescope.  The 
receiver, now moved into 
the focus of the telescope, 
detects the weak echo.

Transmitted wave

Echo from distant object



Using a then-unprecedented 800-MHz bandwidth, a dozen molecular Using a then-unprecedented 800-MHz bandwidth, a dozen molecular 
lines were found in the starburst galaxy  ARP 220 – including the lines were found in the starburst galaxy  ARP 220 – including the 
11stst extragalactic detection of the organic molecule methanimine.  extragalactic detection of the organic molecule methanimine. 
CHCH22NH combines with HCN (also detected) in the presence of water NH combines with HCN (also detected) in the presence of water 

to produce the simple amino acid, glycine.to produce the simple amino acid, glycine.

Molecular Lines in Galaxies



The ALFA 7-beam Focal-Plane ArrayThe ALFA 7-beam Focal-Plane Array

 λ-Orionis



Arecibo 305-m Telescope Parameters Arecibo 305-m Telescope Parameters –– I I



Arecibo 305-m Telescope Parameters Arecibo 305-m Telescope Parameters –– II II



 Spectrometers:
“The Interim Correlator”
 The WAPP spectrometer
 The Mock Spectrometer

 Continuum Backends:
 The Above Spectrometers
 The Radar Interface

 Pulsar Backends:
                PUPPI (the Puerto-rican Pulsar Processing Instrument)                  
               The WAPP spectrometer
                The Mock Spectrometer
 VLBI:       

         The Mk5A recorder and RDBE backend
         The Mk5C recorder and RDBE 
         The Mk6 recorder and RDBE backend, (being implemented)
         Real-time e-VLBI operations 

Backend Processors Currently Available at AreciboBackend Processors Currently Available at Arecibo

Spectral-Line Observing:
(a) Frequency Switching is NOT available at 
Arecibo.
(b) For wider total bandwidths, use ON-OFF 
position switching.
(c) For narrower total bandwidths, simple ON-
only observations can be used.



The Arecibo Telescope and Hurricane MariaThe Arecibo Telescope and Hurricane Maria

 Hurricane Maria struck Puerto Rico on September 20th, 2017, as a Cat. 4/5 storm.
 Winds were up to 150 mph. Arecibo Observatory received 34 inches of rain in 24 hr.
 Major damage was destruction of the 430-MHz line feed and the flooding of the bowl.
 Ground saturation and settling has resulted in a drop of sensitivity by about a factor of 
~1.35 at 1.4 GHz, 1.6 at 3.3 GHz, 2.0 at 5 GHz, and 4-5 at 9 GHz. 
 Plans have been made, and finance received, for replacing the line feed, and resetting 
the primary surface.
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Muchas Muchas 
GraciasGracias
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