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Spherical Geometry
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Great circle

Great Circle: Any plane passing through 
the center of the sphere

Small Circle: Any plane intersecting the 
sphere but NOT passing through the 
center of the sphere

NOTE:
The shortest distance between two 
points on a sphere is along a Great circle
- Equivalent to a straight line (geodesic)
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Spherical Triangle

Arcs AB, BDP and PCA   forms a 
spherical triangle

sin A/sin a = sin B/sin b = sin P/sin p

where
a = BDP,  b = PCA & p = AB



Horizontal Coordinates 
Altitude and Azimuth
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AX = AOX = a altitude

AN = NOA = A    azimuth

( a, A)   Altitude and Azimuth
a

A



Horizontal Coordinates 
Altitude and Azimuth

Z

P

N

S
W

E

Horizon

X

A

O

AX = AOX = a altitude

AN = NOA = A    azimuth

( a, A) Altitude and Azimuth
a

A







Altitude and Azimuth
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Equatorial Coordinates
Right Ascension and Declination

Celestial Equator
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Equatorial Coordinates
Right Ascension and Declination

TD  =  TOD =  a  right ascension  R.A.

DX = DOX = d declination   dec.

(a , d) Right Ascension & Declination

TD = R.A.

DG = H.A.           Hour Angle

Sidereal Time = R.A.   +  H.A. 
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Right Ascension & Declination

meridian
meridian



Circumpolar Stars





Celestial Sphere for the Southern Hemisphere



Ecliptic Coordinates

 Ecliptic Longitude
b Ecliptic Latitude 
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Milky Way Galaxy



Galactic Co-ordinates





Conversion formulae:

where:

a, d  are R.A. and declination

a, A   are Altitude and Azimuth

 is latitude of the observer

H Hour Angle

t  Local Sidereal Time
https://ned.ipac.caltech.edu/forms/calculator.html

https://ned.ipac.caltech.edu/forms/calculator.html
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A relook at Equatorial Coordinates
Right Ascension and Declination

TD  =  TOD =  a  right ascension  R.A.

DX = DOX = d declination   dec.

(a , d) Right Ascension & Declination

TD = R.A.

DG = H.A.           Hour Angle

Sidereal Time = R.A.   +  H.A. 
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• Declination is measured in degrees 
(0 to +90o for northern hemisphere
0 to -90o for southern hemisphere)

Right Ascension is measured in hours
(0 to 24 hours)

• For stars & distant celestial objects declination
and R.A. remains the same over long periods 
of time
but the H.A. varies from 0 to 24 during a day
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First point of Aries

Autumnal Equinox

Sun

Angle between the Ecliptic and the 
Celestial Equator is 23.5o

Declination of the Sun varies from 
+23.5o to  -23.5o over the year
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Dynamical Mean Sun

Time
Mean Solar Time – 12 noon when sun is upper culminating
Local Sidereal Time – 0 hours when First Point of Aries is upper culminating

Note:
• Around March 21 Sun is in Vernal F.P.A.

Hence 12 hour objects culminate at midnight.

• A star rises 4 minutes (Solar time)
earlier from day to day. Sun
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