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Foreword

The series of Open Days which
are being held from 8 to 12July 1980
provide an opportunity to show you
something of the wide range of our
research and development activities
in science and engineering. This
work is undertaken in collaboration
with universities and polytechnics,
in an environment which is very
much an extension of their own
research facilities, and with
government departments and
industry.

Our scientific interests span
many fields, including particle
physics, the physics of laser .
produced plasmas, neutron beam
research, geophysics and radio,
astrophysics and space science. This
wide range of activities, summarised
in our Open Days theme "Quarks to
Quasars", includes fundamental
studies through a range from the
smallest particles inside the nucleus
("quarks") to those compact sources
of enormous energy ("quasars")
located far out in space.

In addition many projects in
technology and engineering are
undertaken, including work on
electron beam lithography,
superconductivity, energy research,
interactive computing design, special
instrumentation and electronics. Our
extensive computing resources
which are utilised throughout this
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range of activities serve a
community of over 1500 users,
mainly in the universities.

We have among our staff a wide
range of scientific and engineering
discipline and skills. Many are
activelv engaged in collaborative
research project , whilst others
provide e ential upP?rt for
experiment and facilities both here
and oversea . In addition there are
staff de igning, building and
developing ophisticated
equipment, in trurnentation and
advanced computer software. Thi
collectiv e e pertise has enabled u to
contribute to scientific challenges on
an ever broadening front.

\ e welcome you to our Open
Da s. You will find that there is much
to see and our staff will be happy to
discuss their work with you. We
hope you have an enjoyable and
stimulating day.

G H Stafford
Director General



Quarks to Quasars
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"Quarks to Quasars" symbolises
the wide range of scientific
investigations with which the
Rutherford and Appleton
Laboratories are associated. The
various areas of interest are

conveniently depicted in a spectrum
related to the scale (or size) of the
phenomena involved (as shown in
the illustration). At one end there are
the fine details inside the atomic
nucleus (the so-called "quarks")

whilst at the other end are the
mysterious phenomena such as
"black holes" and" quasars" found in
outer space.

The knowledge and
understanding over this spectrum is
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being actively pursued by the
scientific programmes on display
during the Open Days.

Moving across the spectrum of
size - the smallest particles, quarks
and nuclei, are studied by particle
physicists. The properties of atoms
and molecules are investigated by
scientists from many disciplines
including physics, chemistry,
biology and by engineers.
Man-sized phenomena, symbolised
by raindrops or clouds in the
illustration, are much more within
our own general experience. They
can frequently be seen by eye or at
least with the use of a microscope or a
telescope. There remain, however,
many facets of their behaviour still to
be explored and understood. Moving
towards the top end of the size
spectrum, we come to effects
surrounding the Earth, the study of
the Planets and out into space. It is
difficult to comprehend that a bright
spot on a detailed photograph of the
stars may be a whole galaxy, millions
of light years away. There is also a
range of other phenomena, not
visible to the eye, but detectable over
a wide band of wavelengths which
requires investigation.

Studies across the spectrum also
present a technological challenge,
since each scale of size requires
different techniques to search out
and study the phenomena. To peer
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inside the nucleus we use the
fundamental particles themselves as
probes, brought to high energies
using particle accelerators. Atoms
and crystals can be studied with laser
beams or low energy neutron beams.
ear the size of human experience

we rely on everyday visual
techniques, together with laser and
radar beams. Studies of the Earth's
atmosphere and beyond require a
variety of detectors and telescopes
both on the ground and mounted on
balloons, rockets or satellites.

Through "Quarks to Quasars"
we seek to provide a feeling of the
enormous variation in size of the
phenomena being studied, and of the
requirements and constraints these
place on the investigations. The
exhibits show how and why they are
being tackled together with some of
the results of our efforts. The colours
of the spectrum (from red to purple)
are used in the heading of the
exhibits to identify where the
various topics fit into the overall
theme.

The Central Exhibition (Area 1)
provides through the theme an
introduction to the more detailed
exhibits which are on display
throughout the site. The staff
demonstrating the various exhibits
are available to discuss the work with
you and there are technical leaflets
a ailable locally which provide more
detailed information.



The Exhibition Areas
Nine exhibition areas cover the

wide range of activities of the
Rutherford and Appleton
Laboratories. We hope that you find
time to visit most of the displays
during your stay.

Area 1 1
The Central Exhibition·

The CentralExhibition surveys
the range of research from "Quarks
to Quasars" undertaken in
collaboration with academic
institutions.

The following list of exhibits
makes reference to the location of the
eight other exhibition areas which
specialise in particular subjects.

Plan of Exhibition Area 1

EMERGENCY
EXIT

Display Exhibit

A Introduction, the theme and associated academic institutions.

B Laser and plasma physics
(also exhibition area 5)

C Neutron beam science and the Spallation eutron Source
(also exhibition areas 6 and 7)
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D Fundamental particles: from crystal tructure to quark , the
detection of particles, and accelerator facilities
(also exhibition areas 3 and )

E Electronics, energy and special equipment
(also exhibition area 8)

F Cryogenics and superconductivity, electron beam lithography.
computer-aided design, materials and tructures
(also exhibition areas 3 and 6)

G Computing
(also exhibition area 9)

H Applications of electromagnetic waves in communications,
geophysics and astronomy
(also exhibition areas 2 and 9)

J Radio research
(also exhibition area 2)

K Space probes: balloons, rocke and satellite
(also exhibition areas 2 and 6)

L Space programme support: the Infra-Red Astronomical Satellite
and image processing
(also exhibition areas 2,3 and 9)

M Modem launch vehicles
(also exhibition area 2)

N Climate observations from space
(also exhibition area 2)

P Astronomical objects: from the sun to quasars
(also exhibition area 2)
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A coIoured Meteosat image of the Earth
oduced by he Interactive PlanetaryImage

Processing System at University College,
London. Thegreen shows the "visible" image,
red is infra-red radiationandblue is water
vapour (Photo: UCL).



Area 2 2

Radio and Space
This exhibition, located in a

marquee adjacent to the Central
Exhibition, is arranged in four
sections:

Remote Sensing
Astronomers have made

observations at wavelengths in the
visible region for centuries, but today
the spectral range is far wider than
the visible, and space vehicles
provide platforms from which to
examine terrestrial and planetary
surfaces and atmospheres. These
space-based observations, allied to
image processing techniques and the
powerful data processing capabilities
afforded by computers, are making
possible the examination of the Earth
and other planets in much greater
detail than hitherto.

The exhibit describes
experiments, most of which are
carried out in collaboration with
universities, ranging from ground
based observations of the surface of
the Atlantic Ocean using HF radar
techniques, to satellite-borne
microwave and infra-red systems for
observing the Earth's atmosphere
and oceans and also the surfaces of
other planets.
Solar-Terrestrial Physics

The Earth and its environment is
bathed in radiation from the Sun
which extends from the X-ray region
at very short wavelengths through
the ultra-violet, visible, infra-red and
microwave regions to the very long
radio wavelengths. Streams of
particles emanating from the Sun (the
solar wind) also impact upon the

Earth's outer atmosphere. The study
of the interaction between solar
radiation and the Earth's atmosphere
is called solar-terrestrial physics. In
this subject solar, atmospheric and
geomagnetic-phenomena are
examined by balloon, rocket and
satellite-borne probes aided by
radiowave and laser radar
techniques.

An X-ray image of the Sun.

The exhibit indicates the areas in
which new discoveries are expected
to be made using the European
Incoherent Scatter facility (EISCAT)
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