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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?

The answer to these questions is strongly influenced by the
culture of the observer.
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Our cultural ‘lens’ is the celestial sphere

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

It is most important to recognise that your way of seeing is coloured by your culture

A “handy” way to measure the sky The first way
and most
organic 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.

This removed the earth from the sky and opened the
way for drawing girds over the heavens and placing
all the object on a sphere.

\ L in the belt
-The star which is the herdsman:s club, crook or staff
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ATo the left of the man, also one of the Whelps
Jhe head of the hunter

4

“inihe tight hand in the club A6V the left knee
ThEstarin-near the'belt on the right leg ™ "
'I'he’ﬁright star in the fringe

™
The star on the edge /
9 ‘of the tunic

of the right hand

R ‘The star in the right shoe

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
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North Celestial Pole

line of Right Ascensio)
\ line of Declination
= Nl

Celestial Equator

South Celestial Pole

Basic numbers you need to understand

North Celestial Pole

line of Right Ascensio

line of Declination

Celestial Equator

South Celestial Pole

The Fixed Address System

Just as cities have a longitude and latitude

sky objects have a Right Ascension and
Declination

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

The Fixed Address of the
star Sirius the star:

RA: 06:45:38

Dec: -16°44'

Sirius will pass directly overhead once a day
if you are located at a latitude 16°44 South,
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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.




Part of our view is the
horizon which is ALWAYS
90° from our upright
position.

From this position we see
the sky moving as it
rotates around the pole.

No matter where
we are standing!
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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
for that location.
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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”.
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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.

16



06/02/2019

The “Moving” Addresses
Zenith
Altitade = 90° Azimuth and Altitude

Fixed by the local
horizon and the
heavenly bodies

move against this

‘net’

, This is the ‘net’ that
Horizon
Altitude = 0° we are able to
measure when
looking at an horizon.

Azimuth 180°
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The Two Grids. The brown grid is the azimuth/RA grid, the one that we can measure
with instruments. With these measurements you will learn how to convert these to the
blue grid of Declination and RA.

WHY - consider the following example
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We can measure the azimuth and altitude of the opening of the door of St Michael's church on
Glastonbury Tor. With that information we can convert those two numbers into a declination. In other
words if we could put the ‘blue’ grid on this would tell us what ‘line’ would be seen through the door. We
can then look at a table of the sun’s declination and discover what date/s in the year the sun will SET
shining through the doorway.
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Table of the Dechnanon of the Sun
Mean Value for the Four Years of a Leap-Year Cycle
Siux morth of Colestial @ Equator.
[Day[JAN [FFB MAR[ APR [MAY [JUN [ UL [AUG SEP [0OCT [NoOV [DEC
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+5°05 [+23°01 [+17°40° +7°4T | -3°44' [-1452'
57925 [ 407

15011
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A particular
declination will

have a fixed i ‘
relationship to a Y S e ol e i Bl

. ‘14 >-3]°'.‘7 }-13"18‘ -2%46' [ +9°11' [+18°2%" . +21%46'|+14°33" +3°39' [ -7°55" |-18°04'|-23°11"

Ioca I h O rl ZO n [15 [-21°16 (12058 [2022" [ 4933 1183 [+23°17 [+21537 [+14°15' #3016 [ 8°18° [-18%20°[23014°
o 16 [-21%06' 12537~ +9954" (418958 [+23%20 [+21°28'[+13%56 +2°53 [ -gea0' [-1835'[-2317'

[17 [20%54[1216° +10°16' [+19 2 [+21018 42030 [ -9%02' [-18%50'[-23%20"
18 [-20°%2°[11°55[ 117 [+10°37 [+19925' [+23%4 [+21°08" 42006 [ 9% [-19°05'[-23%22'
19 -20°30°[-11°34' [ -0°ag' [+10°58' [+19938' [+23°25' [+20%58 * 103 [ 9045"
20 [-20018°[-11°13 [-0°24' [+11°19 [+19%51° [+20047 1020 [-10°07 1
[Day| JAN [¥EB MAR| APR [MAY [ JUN [ UL SEP | 0CT
[21 [-20%5'[-10°52" [+11°39 [+20%0¢' [+20°36° ' +0%57 [-10°29°
[10°30 [0 [+12°00 [+20°16 [+2024'
3 1938'[-10%08' 1ze20 2008 [+z0%12'

39 5 6018
[+16°19" [+5°56' [ 5039
[+16902' +5°33 [ -g°02
[#15°45 +5°10 [ -6°25" [-16°58"[-22°52'
AUG | SEP [ OCT [NOV [ DEC
g %8 [ -6oag' [-17015' 22057
0 4925 [ -7°10° [17°32'[-23°02

[ -40aq'
-22°05'[-14°37'[-4°20"

[+8°07

22 19

[+19e21
5'[+13%58 19908
[F12°16 18754 [+9°35' [2°10'[-13°15°
1753 [ [+14°35 [+21041 [+23213 [+18°0 [ +9°13' [-2934 [-13°35' [
a7y s +21%50'| [+18225 +ges2* [-13055'

[+13°38
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The sun when it is at a declination of 14 ° South 30’ ... or -14.5 - which is the 8™ and 9t February —will
shine directly through this doorway. Importantly whenever the Moon sets and it is at a declination of -
14.5 it will set in this doorway. When ANYTHING sets at -14.5 it will be framed by the doorway.

Stars also have
declination and RA. Thus
knowing the declination of
the doorway means we
can simple look up what
stars have that same
declination to find which
stars will set at that
particular azimuth .

Altair

Ankaa
Antares
Arcturus
Bellatnx
Betelgeusze
Canopus
Capella
Capulus
Castor
Deneb Adige
Deneb Algedi
Denebola
Diadem
Dubhe

El Math
Facies

29755
006*47*
247371
21407
081*32"
0s89*02"
09606
079*30°
035°04°
113*56"
310*30°
F27 o0
177°30°
197°43°
16613
081*52°
27922

+08*55'
-42°13
26" 28"
+19°0%'
+06" 22
+07"24'
-52*43
+46"01°
+57"14’
+31"51°
+45"21°
-16"03
+14" 28"
+17"26'
+61"39
+28*37
-23"53'
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“Any star-that is at a
declination of -14.5 will
also-be seen to set.
through this doorway. B e

Betelgeuse

Sirius

Sirius at a declination of -16.5 will just miss being seen to set in the doorway.

So we measure the BROWN grid — the local Azimuth and Altitude and use those numbers to
convert to the non-location based measurement of declination

Two points:

Once we know the declination of a landscape feature we can tell WHERE in a particular landscape the stars
or other bodies will ‘touch’ it by rising or setting.

Once we know the declination of a heavenly body we can tell WHERE in any landscape that particular body
will touch the earth, or if it can touch the earth.
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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
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North East

Summer Solstice
Sunrise

Winter Solstice
Full Moon Rise

-——

Spring and

Autumn

Spring and Autumn

South East

Winter Solstice
Sunrise

Summer Solstice
Full Moon Rise
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Landscape harmony
between the sun and
the moon.

Location of sunsets
and full moon sets on
a horizon.

March through to
August.

Summer Solstice
Full Moon Set

Cross Quarter (May)
Full Mcon Set

Cross Quarter
Full Moon Set

Equinox (March)
Full Moon Set  Sunset

Cross Quarter (May)
Sunset

Cross Quarler (August)
Sunset

Summer Solstice (June)
Sunset

28
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Equinox (September)
Full Moon Set  Sunset

Cross Quarter (Oct/Nov) Cross Quarter (Oct/Nov)
Sunset Full Moon Set

Winter Solstice
Sunset Full Moon Set

Cross Quarter (February) Cross Quarter (February
Sunset Full Moon Set

Landscape harmony
between the sun and
the moon.

Location of sunsets
and full moon sets on
a horizon.

September through to
February.
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Winter Solstice ‘0,.
Sunrise
Summer Solstice
Sunrise e
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Coligny Calendar 1t Century BCE?

Calendars in the Landscape

Sun
Moon
Lunar-Solar Newgrange — a possible lunar calendar
Lunar- Stellar
Lunar-Solar-Stellar
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To get a feel for the way the sky moves
download the free planetarium software.

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