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1) How big is the Earth?
Ἐρατοσθένης (Eratosthenes) c. 276 BC – c. 195 BC 

2) How far away is the Moon?
Ἀρίσταρχος (Aristarchos): 310 BC – ca. 230 BC
Ἵππαρχος (Hipparchos) c. 190 BC – c. 120 BC

3) What is the distance to the Sun?
Ἀρίσταρχος (Aristarchos): 310 BC – ca. 230 BC

Ἵππαρχος (Hipparchos) c. 190 BC – c. 120 BC

How to measure the distance to the Sun with a yardstick



  

1) Measuring the Earth's diameter 
Ἐρατοσθένης (Eratosthenes) o B 
c. 276 BC – c. 195 BC

He was a mathematician, poet, philologist, competitive athlete, 
geographer, astronomer and music theorist. He founded the 
discipline of geography, of scientific chronology and he invented the 
leap day.
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Real value: 

2%                          16% 

During the summer solstice: 



  

                    10%

10% x 850km=85km!

Best guess: 
Olympic stadium



  



  

2) Measuring the distance to the Moon

Ἀρίσταρχος (Aristarchos):
310 BC – ca. 230 BC

He was an astronomer and mathematician. He was the first to 
present the heliocentric model, which was ''re-invented'' 1800 
years later by Copernicus.

periphery diameter
During a Lunar eclipse:



  

2) Measuring the distance to the Moon

From observations:

Triangles AFE and EDC are similar

BC=Earth's diameter =  
DE=Moon's diameter
θ=angular diameter of the Sun = 
CE=Distance to the Moon

16.4 (Aris.)

65.5 (Hip.)

Real value ~ 60

EarthMoon



  

3) Measuring the distance to the Sun

Ἵππαρχος (Hipparchos)
c. 190 BC – c. 120 BC

He was an astronomer, geographer and mathematician and he 
invented trigonometry. He also developed a reliable method to 
predict solar eclipses, discovered the Earth's precession and 
compiled the first star catalog.

During a half-moon:



  

3) Measuring the distance to the Sun

Real value: 

         (Hip.)

         (Aris.)

Ἵππαρχος (Hipparchos)
c. 190 BC – c. 120 BC

He was an astronomer, geographer and mathematician and he 
invented trigonometry. He also developed a reliable method to 
predict solar eclipses, discovered the Earth's precession and 
compiled the first star catalog.
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4) Is this method ''planet-independent''?



  

Final results:
1) How big is the Earth?

2) How far away is the Moon?

3) What is the distance to the Sun?



  

Final results:

Real value: 

O(100)                 O(10)   

1) How big is the Earth?

2) How far away is the Moon?

3) What is the distance to the Sun?


	Διαφάνεια 1
	Διαφάνεια 2
	Διαφάνεια 3
	Διαφάνεια 4
	Διαφάνεια 5
	Διαφάνεια 6
	Διαφάνεια 7
	Διαφάνεια 8
	Διαφάνεια 9
	Διαφάνεια 10
	Διαφάνεια 11
	Διαφάνεια 12

