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‘The sky is a moving canvas set against a fixed local landscape.
How do you describe the movement of the sky?
How do you record the location of an object in the heavens?

How do you ascertain the relationship a place or structure has to
the sky? B




A “handy” way to measure the sky

By the time of Ptolemy, in the first century CE,
planets were measured against the back drop
of the stars while the stars were measured in
their constellations.

However globes saw the sky as one plane with
no location of an observer. Thus grids were
drawn on these globes.

e {n the belt
iThe star which is the herdsman:s club, crook or staff
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The first way
and most
organic way
to measure
the sky.

iz A To the left of the man, also one of the Whelps
Fhe head of the hunter

4

\Inhe right hand in the club

Se Atrove the left knee
THié stérin-near e belt on the right leg ™ **"" **

T&’Bﬂght star in the fringe

The star on the edge
( ]

of the right hand

“\The star in the right shoe
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The Kugel globe shows the polar
circles, the tropic of Capricorn
and Cancer, the equator, the
ecliptic and the prime vertical and
prime median.

The Kugel Globe
a miniature globe which is
dated circa 300-100 BCE

Modern celestial globe,
showing the constellations,
the equator, the ecliptic,
polar circles and a grid
system.
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North Celestial Pole

line of Right Ascensioj
\

South Celestial Pole

Basic numbers you need to understand

The Fixed Address System

Just as cities have a longitude and latitude

i of Declination sky objects have a Right Ascension and
~_/ Declination

North Celestial Pole

line of Right Ascensio
\

Declination is like latitude and
Colestial Equator RA is like longitude (time based)

The Fixed Address of the
star Sirius the star:

RA:  06:45:38

Dec: -16°44'

South Celestial Pole

Sirius will pass directly overhead once a day
if you are located at a latitude 16°44‘ South,
thus just south of Darwin, Australia.
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RA is a time based measurement and can
be used to find the time difference
between two stars culminating.

Just like the longitude of cities can be used
to find their local time differences.

For example the RA of:
Arcturus, in Bootes is: 14h 16’ 08"
Spica, in Virgo is 13h 25’ 45”

Time difference between
their two culminations
is: Oh 50’ 13”

New York has a longitude of 74° 00’ 23” West.
Dublin has a longitude of 00° 10’ West
Longitude difference is 73° 50’ 23”

This is converted to time by every 1 degree of
longitude being equal to 4 minutes of time.

Time difference is 4 hours 55 minutes.

We see the sky from
our own perspective
SO we need a system
of measurement that

reflects our personal
spatial and temporal
view.
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Part of our view is
the horizon which is
ALWAYS
90° from our upright
position.

We see the sky
moving as it rotates
around the pole.

No matter where we
are standing!




At about 30 ° North

The pole for this
person is elevated
30 ° above their
horizon.

The latitude of the
observer defines the
elevation of the pole.
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The moon can be located on the grid based on the equator and the
pole and thus it will have a particular declination and RA. Any
heavenly body on a set declination line will rise and set in the same

place on the horizon. The moon, in this image is at dec -10.53°, RA
14h 36’ 10”.

But the measurement of Declination and Right Ascension does not
help us describe the moon’s relationship to the horizon. For this we
need to build a grid based on the horizon and elevation above (or
below) the horizon. This is known as azimuth and altitude.
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The “Moving” Addresses

AItitZuedI::it:90° AZImUth and
Altitude

Fixed on the

horizon but

the heavenly
Horizon bOd i es m Ove
Altitude = 0°

lae— against this
180° Inetl

Azimuth

The moon will move through the sky fixed (ignoring its orbital movement) to

the blue grid, (dec and RA) but will change it position again the brown grid
(azimuth and altitude).

By moving from the horizon grid to the equatorial grid (blue) you can work out
when or if a heavenly body will rise or set over a marker in the landscape.




One measures the azimug>~

and the altitude of the e
western doorway of St Michael’s
Church you'can calculate the
declinationf that passes-through the
‘window’ to the sky created by/the
door. Once you know that you can _
see what date the sun, moon or
planets/would be visible in that
window, or what stars you would
see through that window.

Indeed the sun shine through this V
‘window’ TODAY at 16:53 GMT

Date and time

Julian Day

Arnet

Nihal:
.
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e harmony

The patterns that s :

-

'4 u‘l‘l'li
JIUU &
A E

North East South East

Summer Solstice . Winter Solstice
Sunrise Spring and Autumn Sunrise

Winter Solstice Summer Solstice
Full Moon Rise Spring and Autumn Full Moon Rise
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Landscape harmony e
between the sun and
the moon.

Cross Quarter (May) Cross Quarter (May)

Location of sunsets iMoo Set
and full moon sets on souh e
a horizon.

March through to Fuimoon et
August. T

Cross Quarter Cross Quarter (August)
Full Moon Set Sunset

Landscape harmony
"o Ceomen between the sun and
the moon.

Location of sunsets
Gros are (i Cros uarr (Ochon and full moon sets on
a horizon.

September through to
February.

Winter Solstice Winter Solstice
Sunset Full Moon Set

Cross Quarter (February) Cross Quarter (February
Sunset Full Moon Set
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Landscape harmony between the sun and its extremes

%
H : ) ° @
Winter Solstice %o, . N~ Winter Solstice

Sunrise
Sunset

Summer Solstice
Sunrise  _e*°
..

The harmony of the stars to the earth |

Bsturus
®

Jupiten

Because the stars are on a set location on the celestial sphere (ignoring precession)
they have a set declination. A given declination will always rise and set at the same
location on the horizon. Thus a line of stars at the same declination can define a key
calendar location on the horizon as well as a compass bearing.
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STARPATH NAVIGATION By sea or by land
Star Line or Star Path

Declination

Star “X" and the ones Star “Y"and ones
following set over the following rise over the
home island island of destination

Where will the summer solstice sun
rise on this horizon?
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The harmony of the stars to the earth

The sun at the summer solstice has a declination of +23.5°

Thus look for were the declination line of +23.5° cuts the eastern
horizon — that is where the sun will rise that day.
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To get a feel for the way the sky
moves download the free
planetarium software.

_ Stellarium -
stellarium http://www.stellarium.org/

https://www.youtube.com/watch?v=EDgtgvVPMLA&t=6s

YouTube demonstration of Stellarium by Fabio
and Dan Brown
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