
A study of lunar and solar 

eclipses 

Rosa M. Ros

International Astronomical Union

Technical University of Catalonia, Spain



Goals

ÂUnderstand why the Moon has phases

ÂUnderstand the cause of Lunar eclipses

ÂUnderstand why there are Solar eclipses

ÂDetermine distances and diameters of the 

Earth-Moon-Sun system



Vision of lights and shadows 

Â  The Earth-Moon-Sun
 System:
 Phases and eclipses

ÂRelative positions and 
shadows



Activity 1: Model of the far side of the Moon

Â2 volunteers: one in the centre (the Earth) and 

the other revolving around it (the Moon) 

ÂPlace the Moon facing the Earth and have it 

revolve around the Earth by 90° and rotate itself 

also by 90º. Repeat the process until the 

starting position is reached



Activity 2: Model with flashlight (Sun) 

to explain the phases of the Moon

Â5 volunteers: one in the centre (the Earth) and 4 

others to simulate the 4 phases of the Moon 

with masks (1 completely illuminated, 2 

partially illuminated and 1 completely dark)



Distances and diameters of the 

Earth-Moon-Sun system

Earth Diameter 12 800 km 4 cm

Moon Diameter 3 500 km 1 cm

EM Distance 384 000 km 120 cm

Sun Diameter 1 400 000 km 440 cm = 4.4 m

ES Distance 150 000 000 km 47 000 cm = 0.47 km



Activity 3: Simulation of Phases of the Moon

ÂDirect the 

small moon 

of  the model 

to the Moon 

and we can 

see both with 

the same 

phase



Activity 4: Illustration Errors

Â Phases of

the Moon 

depend on 

the position 

of the Sun



Moon Phasesand Eclipses



ÂLunar eclipses 

only occur when 

the Moon is full

Activity 5: Lunar Eclipses



Activity 5: Simulation of a Lunar Eclipse



Activity 5: A Lunar Eclipse



ÂLunar eclipses can 

be visible to half of 

the Earth (night 

side)

Activity 5: A Lunar Eclipse
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ÂSolar eclipses occur 

only when there is 

a New Moon

Activity 6: Solar Eclipses



Activity 6: Simulation of a Solar Eclipse



Detail of a Solar eclipse
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ÂSolar eclipses 

are visible only 

in a small region 

of the Earth

Activity 6: Solar Eclipse





... we are feeling emotion!



Observations

ÅA lunar eclipse when there is Full Moon

 and a solar eclipse when there is a New Moon 

ÅA solar eclipse is seen only in a small area

    of  the Earth

ÅIt is very difficult for the Earth and Moon to be 

"well alignedó, thus an eclipse does not occur 

every time that there is New or Full Moon



Finally ... as an example...

Â Next total solar eclipse in Spain: August 12, 2026 

(last one 2004 in a different area)

Â Each year there are between 0 to 3 lunar eclipses



Distances and diameters in order 

to visualize and better understand the 

distances to the Sun

EarthDiameter 12 800 km 2.1 cm

Moon Diameter 3 500 km 0.6 cm

E-M Distance 384 000 km 60 cm

SunDiameter 1 400 000 km 220 cm

E-S Distance 150 000 000 km 235 m



Painting the Sun



Activity 7: Making the large òSunó 

look like the small òMoonó



If every month there is 

a New Moon  and a Full Moon é

Why there is not 

a Solar eclipse and a Lunar eclipse

every month? 



Because é

The plane of the Earth around the Sun and 

the plane of the Moon around the Earth 

are not in the same plane.

Both planes are inclined by 5º

and the angular diameter

of the Sun and the Moon is only 0.5º



The eclipses only can take place if 

the Sun and Moon are close to the 

line of intersection of

the two planes.



Activity 8: òFlip pageó eclipse simulator

1. Trim and number the pictures in order

2. Paste each picture on a spiral notebook

3. Turn the pages quickly to see the demonstration.



Activity 9: Determination of  the Sunõs

diameter - observationsand measurements



Activity 9: Determination of the 

Sunõs diameter

We can establish the proportion

and calculate the Sunõs diameter 

L = 150 000 000 km Earth-Sun distance, l = tube length, 

d = diameter of  the Sun on semi-transparent paper



Activity 10: Aristarchusõs Experiment    

310 to 230 BC

Â Established relationships between the Earth-

Moon-Sun distances and their diameters (but 

could not determine any absolute value). This had 

to wait until Eratosthenes.

Â 1) Distance of  the Earth to Moon and the Earth to 
Sun

Â 2) Radius of  the Moon and of  the Sun

Â3) Earth to Moon distance and the Moonõs radius

Â 4) The Cone of  the Terrestrial Shadow 

Â 5) Relate them all


