The Armagh Observatory
Grounds and Astropark

Introduction

The Armagh Observatory (see http://star.arm.ac.uk/) is

a modern astronomical research institute, the oldest sci-
enti ¢ institution in Northern Ireland. Founded by Arch-
bishop Richard Robinson in 1789 to the design of the ar-
chitect Francis Johnston, it stands close to the centre of
the City of Armagh together with the Armagh Planetarium
in approximately 14 acres of attractive, landscaped gardens
known as the Armagh Astropark.

The Observatory Grounds and Astropark include scale
models of the solar system and the Universe, two sundi-
als and historic telescopes, as well as telescope domes and
other outdoor exhibits. A new facility, the Armagh Human
Orrery, is located close to the historic main building of the
modern Observatory. The Grounds and Astropark are open
all year round; group tours of the grounds or of the Obser-
vatory main building can be arranged by appointment.

View of the historic main building of the Armagh Observatory
from the south-east.

The main drive leading up to the Observatory is shared
with the Armstrong Primary School. The main entrance
is close to the Courthouse and opposite the Royal Irish
Fusiliers Museum. The Grounds can also be reached from
the Armagh Planetarium. Visitors should note that there is
only limited parking space available for cars.

The gardens adjacent to the main Observatory build-
ing complement the unique architecture of the his-
toric main building and telescope domes. This area
includes the Observatory's meteorological station (see
http://climate.arm.ac.uk/) and the recently constructed
Human Orrery (see http://star.arm.ac.uk/orrery/).

View of Armagh Observatory around 2006 from the south,
showing the meteorological station and the domes, left and
right respectively, of the historic Grubb 10-inch refractor, built
in 1885, and the Calver 18-inch re ector, built in 1883. These
telescopes have recently been restored and a third dome in-
stalled. The Observatory's meteorological series extend$ack
to 1795.

Human Orrery

The Armagh Human Orrery is a dynamic model of the solar
system in whichpeople play the role of the moving plan-
ets. The model provides an accurate map of the orbits of
the six classical planets, an asteroid and two comets, and
shows their relative positions at any time. The Human Or-
rery has been constructed to a scale in which one metre on
the ground represents one “astronomical unit' in space, i.e.
the distance of the Earth from the Sun. The scale of the
map is 1:150 thousand million, or 1:150 billion.

A simple activity is "Walking the Orrery', in which you
move around a single orbit from one orbital tile to the next.
When others around you do the same, it demonstrates the
di erent speeds of the planets in their orbits. Another game
is to locate the planets at today's date (use the panel as a
guide, or use the Earth's or Jupiter's orbit as a "key' to work

out the tile number for today's date). The tile numbers
represent 16-day time-steps. Standing on the Earth tile,
you can look towards the central "Sun tile' to see whether
Mercury and Venus may be visible as morning or evening
“stars', to the right or left of the Sun tile (and the real Sun)
respectively. Looking in the opposite direction, away from
the Sun, shows which planets are visible at night. You can
check your result in the real sky on the next clear night.

The Armagh Human Orrery is the rst large-scale out-
door exhibit to show with precision the elliptical orbits ad
changing positions of the main solar system bodies with
time, and their place in the wider Universe. The outer rings
of the Orrery contain the names of thehirteen ecliptic con-
stellations through which the Sun passes in the course of a
year, and direction indicators or “signposts' to a varietyfo
other objects in the Universe.

-

The Armagh Observatory Human Orrery. Also shown are the
Robinson Memorial Dome (left), the main Observatory building,
the Robinson Cup-Anemometer (on top of the Sector Tower),
and the Library and 1827 Tower (right). The cup-anemometer
was invented at Armagh Observatory by the third director,
Thomas Romney Robinson.

Astropark

A walk through the Armagh Observatory Astropark (see
http://star.arm.ac.uk/astropark/) is a stroll through the
Universe. Starting close to the Planetarium car park, a
path soon leads you to a scale model of the solar system
where every three paces on the ground correspond to 100
million kilometres in space, i.e. the scale factor is about
1:30 billion. The large stainless steel arc and stainlesgst
balls respectively represent the Sun and the traditionalgi-



ets (Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus,
Neptune and Pluto). Here, however, the scale factor for
the Sun and planets has been chosen for convenience to be
200 times larger than that for their relative distances, i.e.
about 1:150 million. If this were not so, the model planets
would be so small as to be almost invisible!

With this model you can see at a glance the three main
components of the inner solar system: the large, central Sun
(a star); four Earth-like “terrestrial' planets; and two mub
larger “gas giants', namely Jupiter and Saturn. Uranus and
Neptune cannot be seen from this part of the model as they
lie farther away beyond a small raised area of ground called
the “telescope horizon'. This illustrates the fact that sak
system objects beyond Saturn can only be seen with the
aid of a telescope. The rst planet beyond Saturn, namely
Uranus, was discovered by William Herschel in 1781.

The start of the Astropark, showing the Sun and six classical
planets. Beyond the “telescope horizon' lies the Hypercube

The next planets, Uranus and Neptune, are almost
twins. Neptune is slightly more massive than Uranus, but
Uranus's diameter is slightly larger than Neptune's. These
planets represent another important feature of the solar
system: rock-and-ice worlds about fteen times the mass
of Earth. The dwarf planet Pluto, by contrast, is much
smaller, only about 0.2% the mass of the Earth, and rep-
resents a recently discovered fth component of the solar
system. Pluto, discovered in 1930, was the rst object to
be discovered beyond Neptune; it lies in a part of the so-
lar system now known as the Edgeworth-Kuiper belt. The
trans-Neptunian region is thought to contain more than a
hundred thousand icy comets and asteroids with diameters
larger than 100 km, as well as objects larger than Pluto.

Both Neptune and Pluto lie close to the "Hypercube',
which is designed to illustrate successive ‘powers of ten'.

Beyond this point, every ten paces correspond ten times
farther in distance, so that ten steps represent rst one,
then ten, then a hundred astronomical units from the Sun,
and so on. You soon nd yourself moving up the Hill of
In nity very much faster than the speed of light!

On your journey up the Hill of In nity, the rst ten
steps take you beyond Saturn, and the next ten more than
twice as far as Pluto | through the Edgeworth-Kuiper belt
and into the trans-Neptunian region. Beyond lies the Oort
cloud, the "home' of the comets in the solar system. You
rst pass through the inner core of the Oort cloud and then,
shortly before reaching the nearest star "Proxima Centayri'
traverse the dynamically active outer Oort cloud. This is
the part of the solar system from where objects like Hal-
ley's comet and Comet Hale-Bopp originate, and where the
gravity of other stars and that of the Galaxy as a whole
begins to become important.

Leaving the solar sys-
tem behind, you pass
some of the closest stars
to the Sun as well as other
objects in our Galaxy:

a attened, disc-like star

system containing more

than 100 billion stars. Be-

yond are other galaxies,

the basic “building blocks'

of our Universe. These in-

clude the galaxies in our

Local Group, as well as

more distant objects such

as the Whirlpool galaxy,

and groups of galaxiesThe Hypercube, illustrating “pow-
such as the giant Virgo ers of ten'. How many small cubes
and Coma galaxy clusters.would you need to Il the entire
Finally, after travelling a Structure?

distance corresponding to about 13.7 billion light years,
you reach the beginning of our observable Universe, the
"Big Bang'.

Stone Calendar/Phenology Garden

Leaving the Big Bang behind, the small Stone Calendar
at the top of the Hill of Innity shows the directions of
the setting Sun at di erent times of the year. This is a
good place to look down the Hill of In nity to the Hyper-
cube, and also to see the whole City of Armagh and its

two cathedrals. The recently established Phenology Gar-
den (see http://star.arm.ac.uk/phenology/) is located just
to the west of the Stone Calendar.

The Phenology Garden contains native trees and shrubs
including genetically identical clones of species chose f
their sensitivity to climate change. Information on their
response over the years to observed climate change, such
as global warming, is collected by Observatory sta and
passed to a central coordinating laboratory in Berlin. The
species include Norway Spruce, Downy Birch, Small-Leafed
Lime, Alpine Currant, several types of Willow, as well as
Elder, Hazel, Forsythia and Lilac.

View from the top of the Observatory Drive, showing the stone
calendar and the entrance to the woodland walk.

Woodland Walk

The path from the Stone Calendar leads to the top of the
Observatory drive close to the start of the Woodland Walk.
There are several paths leading through the woods to the
north of the main Observatory building, and where the
sharp-eyed visitor can discover Yew, Oak, Rhododendron,
Beech, Holly, Redwood, Hazel and Bamboo. Diverse fauna
include birds and other small animals.
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