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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:        0h 50’ 13”

New York has a longitude of  740 00’ 23’’ West.

Dublin has a longitude of 000 10’ West

Longitude difference is  730 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. 

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 in 

that location. 

Looking at the Pole when you are at 30 North 
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The “Moving” Addresses

Azimuth and Altitude

Fixed by the local 
horizon and the 
heavenly bodies 

move against this 
‘net’

This is the ‘net’ that 
we are able to 
measure when 

looking at an horizon. 

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 



08/02/2018

10

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 calculate the declination that this would represent – if we 
put the blue grid up 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. 

A particular 
declination will 

have a fixed 
relationship to a 

local horizon.  
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The sun when it is at a declination of  14 ° South 30’ … or -14.5  - which is the 8th and 9th February – it 
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. 

Stars also have declination 

and RA. Thus know ing the 

declination of the doorw ay 

means w e can simple look up 

w hat stars have that same

declination to find w hich stars

w ill set at that particular

azimuth .
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Sirius at a declination of -16.5 w ill just miss being seen to set in the doorw ay. 

Any star that is at a 

declination of -14.5 w ill also 

be seen to set through this 

doorw ay. 
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Dec = +23.5
+0 -23.5
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Calendars in the Landscape 

Sun
Moon

Lunar-Solar
Lunar- Stellar

Lunar-Solar-Stellar

Coligny Calendar 1st Century BCE?

New grange – a possible lunar calendar
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To get a feel for the way the sky moves 
download the free planetarium software.

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

References 

Aratus, Phaenomena. trans. Aaron Poochigian (Baltimore, USA: John Hopkins University Press, 2010)

Brady, Bernadette. "Star-Paths, Stones and Horizon Astronomy." In Stars and Stones, edited by F.Pimenta, N. 

Ribeiro, F.Silva, N.Campion, A.Joaquinito and L.Tirapicos, : SEAC 2011

Kaler, James B., The Ever-Changing Sky : A Guide to the Celestial Sphere (Cambridge: Cambridge 

University Press, 1996).

Sadler, Philip M, Haller, Doug, and Garfield, Eliza, 'Observational Journals:An Aid to Sky Watching', JCST,

February (2000), 245 - 254.

Schaaf, Fred, The Starry Room : Naked Eye Astronomy in the Intimate Universe (Mineola, N.Y.: Dover 

Publications ; New ton Abbot : David & Charles, 2002).

Zhitomirsky, S. "Aratus' "Phaenomena": Dating and Analysing Its Primary Source." Astronomical & 

Astrophysical Transactions 17 (1999): 483-500.    p.492.

.

http://www.stellarium.org/

