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WHAT IS AN
ASTRONOMY?
Astronomy is an area of science that focuses on
the study of everything in the universe beyond
Earth. This includes, but isn’t limited to, the Sun,
the Moon, the planets, stars and galaxies.
Astronomers will usually use telescopes to
explore the night sky. However, we are limited by
what we can see with just our eyes. As such,
astronomers make use of big telescopes to be
able to see distant objects close-up and explore
the night sky in much greater detail.

WHAT IS AN
OBSERVATORY?
An astronomical observatory is a building or
location used to observe the night sky. It will
have at least one telescope, although often there
will be multiple on the same site. The wider the
telescope, the more light can be collected,
meaning more things can be seen!
Plenty of people use telescopes and stargaze as
part of a hobby, but astronomy research
nowadays doesn’t usually involve looking
through a telescope with your eyes. Astronomers
will instead use incredibly sensitive cameras and
other instruments to analyse light coming from
space. Some telescopes can even be designed to
look at other areas of the electromagnetic
spectrum – such as radio waves or infrared light.
The largest radio telescope in the world, called
FAST, is 500m wide! Human eyes are only
able to see visible light however, so making use
of telescopes that can see these invisible types
of light allows us to discover so much more
about our universe.
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THE CHALLENGE
We want you to design your own world class observatory!! You'll need to use the case
studies and considerations outlined in this document, as well as your own research to help
you complete your design.
You can present your design in any way you want - You can hand-draw it, use computer
design software, make a powerpoint, it's entirely up to you! BUT, you MUST submit a short
essay (max 300 words) explaining the reasons behind your observatory design.
Points to consider for your essay:
Why did you choose that location?
Why did you choose that telescope?
What do you want the scientists to research with you observatory?

SUBMISSION & PRIZES
Once you've finished your design and essay, it's ready for submission! Email it
over to info@sunderlandsoftwarecity.com to submit your work.
Please include your name, school, age and an email address in the submission.
Every submission will receive a certificate, and the best design will win a family
ticket to visit Kielder Observatory!
Deadline for submission is 28th February 2021.
Winner announcement and certificates will be sent by end of March.
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CONSIDERATIONS
WEATHER

TELESCOPE TYPES

The weather can affect what you see
so you need to consider the weather
when looking at locations. Also
consider atmosphere conditions, as
this can cause distortions in views.

What size telescope will be used?
What light can be seen through it?
Will it be able to identify other parts
of the electromagnetic spectrum?

LOOKS

LOCATION

What shape will the observatory
be? How big will it be? What makes
it unique and different from other
observatories?

Will your observatory be ground
based, float in space like the hubble,
or be moon based? What about an
observatory based on mars?

LIGHT

OTHER THINGS

Typically, observatories are based
away from cities due to light
pollution, so consider how much light
will be in your chosen location. Also
take into consideration that some
locations have longer days/nights
than others.

Other factors to consider include
temperatures of the
planet/location, cost of launching
things into space, space junk,
limitations on size, and if it is easy
to repair if things break?
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CASE STUDIES
The following few pages contain case studies of current and upcoming observatories. Use these to help
generate some ideas for your own designs! d

KIELDER - UK
Kielder Observatory is a public observatory in the north east of England. People of all ages can book onto
and attend events at the observatory to learn about astronomy and explore the night sky with Kielder's
telescopes. Kielder Observatory is located within Kielder Forest, which is part of the Northumberland
International Dark Sky Park. This region of countryside, far from towns and cities, contains some of the
darkest skies within the UK. This provides a great location for astronomy and to see the night sky.

At about 370m atop a hill called Black Fell, you can have a clear view of the sky at Kielder. However, it is
not quite high enough to benefit astronomically from a thinner atmosphere. The observatory is however
situated in the middle of a forest, outside the remotest village in England. With the closest city,
Newcastle-upon-Tyne, being about 40 miles away the skies are as dark as you can get within England.
However, as part of typical British weather, clouds can sometimes make an appearance and ruin
observations.
Whilst you can get some amazing views of the sky, the observatory is for educational purposes rather
than scientific research. How does Kielder compare to some of the biggest observatories in the world?
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CASE STUDIES
VLT- CHILE
The Very Large Telescope (VLT)
is an observatory made up of
four large telescopes. Each
telescope is 8.2m wide –
showing that the overall
name is incredibly accurate!
These telescopes can observe
the same objects in the sky and
combine their data,
providing an even more detailed
view than they can get
independently. The VLT
costs around £300 million to
build and is operated by the
European South Observatory
(ESO), of which the UK is a
member.

The VLT is located atop the mountain Cerro Paranal within the
Atacama Desert, Chile. The telescopes are at an altitude of about
2,635m. At this altitude, the atmosphere will be slightly thinner,
but not enough to make a significant difference. Although at this
height, the telescopes could benefit from being above some low
cloud – if there were many in the first place. Since the VLT is
within a desert, on average they have 340 clear nights a year!

HUBBLE SPACE TELESCOPE
The Hubble Space Telescope, launched in 1990, is one of
the largest space telescopes to date. Now over 30 years
old, this telescope has provided us with a completely new
view of our universe. It is expected to be able to last
another 10-20 years.
At an altitude of approximately 540km, Hubble is in
space in an orbit around Earth. Being outside the
atmosphere provides a clear benefit of pretty much nonstop observation time with clear, undistorted views.
However, at the same time if anything goes wrong it is
incredibly difficult to fix. When Hubble was first
launched, there was an error in the telescope design. It
wasn’t until 3 years later that astronauts were able to set
to space to fix this. Furthermore, the difficulties and
costs to send a telescope to space severely limits how
large it can be. At 2.4m wide, Hubble is significantly
smaller than many leading ground-based observatories.
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FUTURE OBSERVATORIES
THE EXTREMELY LARGE TELESCOPE
The Extremely Large Telescope (ELT), which will be 39.3m wide, is currently under construction.
Planned to be completed by 2025, the ELT will be the largest optical telescope in the world! This
monster of an observatory, like the VLT, will also be located in the Atacama Desert, Chile. At an
altitude of 3,046m it will be slightly higher than the VLT.

JAMES WEBB SPACE TELESCOPE
The James Webb Space Telescope (JWST) is a
space telescope currently in development.
Planned to be launched in October 2021, the
JWST is to be positioned about 1.5 million km
from Earth in an orbit around the Sun. The
telescope itself will be 6.5m, but the entire thing
will be the size of a tennis court! The JWST will be
mostly looking at infrared light. This different
type of light, invisible to the human eye, can
pierce through gas and dust in our galaxy. This
will enable astronomers to get a completely
different view of the universe.

