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The Observatory began as Deep Space Station 51, built in 1961 by the National
Aeronautics and Space Administration (NASA) to track manned and unmanned
Moon and space probe missions. The station was handed over to the Council
for Scientific and Industrial Research (CSIR) in 1975 and was converted to a
Radio Astronomy Observatory. In 1988 the observatory became a National
Facility operated by the Foundation for Research Development (FRD). In 1999
the FRD was restructured as the National Research Foundation (NRF).

Radio Astronomy: Understanding the Universe by observing radio
waves

Space Geodesy: Understanding the Earth, using space-based
techniques

Education & Training: Tertiary level practicals, research and
postgraduate degrees

Science Awareness: Making science fun for learners, educators and
the public

RADIO ASTRONOMY

Stellar Evolution, Pulsars and Masers:
Studying the events leading to star birth right
through to star death and the remnants

some fundamental physics. Masers are strong
Magy beams of microwave radiation which can be || ‘7

created when stars are born or die. Pulsars
result from certain supernova events and act /
as ' extremely accurate clocks. Very “Long
Baseline Interferometry (VLBI) uses multiple
telescopes to increase resolution.

thereof provides an in-depth understanding of | )/ L /

Other fields:

Investigation into the radio background, Actice Galactic Nuclei
(AGHN), Circinus X-1 (Interacting binary) and Asymptotic Giant
Branch (AGB) stars.

Mapping extended radio sources along the plane of our
dalaxy - the Milky way.

<& o SPACE GEODESY

Networks of radio telescopes measure the movements of continents and the

" Very Long Baseline Interferometry -
{ele]y]
% Af'}," GNNS shape and rotation of the Earth

Satellite Laser Ranging -
g The SLR measures the time it takes for a pulse of laser light to travel to a satellite
and back again

P Lunar Laser Ranging -
] The LLR measures the distance between the Earth and the Moon. Lasers on Earth
4 #DORIS  gre aimed at special mirrors placed on the moon during the Apollo and Lunakhod

K programmes
Altimetry #=
A Global Navigation Satellite Systems - GNNS
& GNNS satellites (like GPS) transmit radio signals that let us measure the positions
LEO of receivers on the ground to within a few millimetres

Orbit predictions
GPS

Satellite Laser
Ranger Satellites
Real-time satellite
orbits & positions

Accurate Station
telescope [IEUTLE

Control Station GPS

Position Data Receiver



EDUCATION AND TRAINING

Students from the University of  aqrian Tiplady
the Witwatersrand learn about designed a new
the applications of satellite  5isar timer for his
tracking PhD at Rhodes
University

National Astrophysics and Space Science
Programme (NASSP) students visiting HartRAO
during 2003

SCIENCE AWARENESS

SCHOOL VISITS
These provide a hands-on, minds-on, great experience for teachers and
learners.

GROUP VISITS
Specialized groups such as scouts and cubs visiting the observatory can get
involved in exciting activities such as learning how to navigate using stars.

PUBLIC VISITS
We hold visits at the observatory on a Saturday evening once a month.

EDUCATOR WORKSHOPS

We hold educator workshops at specified venues to assist educators with topics
related to the Astronomy

curriculum.

MOBILE PLANETARIUM
Our mobile planetarium can be booked by schools and groups - the planetarium
comes to you.

VISIT HARTRAO...

* to find out about the Universe,
* to spark interest'in Science, Engineering and Technology,

¢ to help with the understanding of Astronomy, Geodesy and
Space related concepts,

* to provide enrichment beyond the school curriculum,
* to have a fun-filled learning experience,

* to find out about careers in Astronomy and Geodesy.

For bookings“:
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Nigerian student,
Johnson Urama
received his PhD
from pulsar
research work
done at HartRAO
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