How to measure the distance to the Sun with a yardstick

<ABBAS N<SS<RW< - SAVVAS NESSERIS

http://www.nbi.dk/~nesseris/

2" Discovery Youngster Symposium




How to measure the distance to the Sun with a yardstick

1) How big 1s the Earth?

‘Epatocfévnc (Eratosthenes) c. 276 BC —c. 195 BC

2) How far away 1s the Moon?

Apiotapyoc (Aristarchos): 310 BC — ca. 230 BC
"Inmapyoc (Hipparchos) c. 190 BC —c¢. 120 BC

3) What 1s the distance to the Sun?
Apiotapyoc (Aristarchos): 310 BC — ca. 230 BC
"Inmapyoc (Hipparchos) c. 190 BC —c¢. 120 BC



1) Measurmg the Earth's diameter

leap day.

During the summer solstice:
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‘Epatoc0évnc (Eratosthenes) o B
c.276 BC—c. 195 BC

He was a mathematician, poet, philologist, competitive athlete,
astronomer and music theorist. He founded the
discipline of geography, of scientific chronology and he invented the
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Get Directions My Maps &

Distance Measurement Tool

Click on the map to trace a path you want to measure.
Units:

@ metric English I'm feeling geeky

Total distance:
850.512 km

| Delete last point | | Reset |

stadion= [157m, 176m, 185m]

10%
10% x 850km=85km!

Best guess:
Olympic stadium




Get Directions My Maps &

Distance Measurement Tool

Click on the map to trace a path you want to measure.
Units:

(@ metric English I'm feeling geeky

Total distance:
850.512 km

| Delete last point | | Reset |

Units:

Angstrém -

Total distance:
8.50512e+15 A

Units:
Light-vear -

Total distance:
8.98992e-11 ly

Units:
TeX point -

Total distance:
2.41994e+9 pt

Units:
Olympic swimming pool -

Total distance:
17010.2 pools




2) Measuring the distance to the Moon

Apioctapyoc (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




2) Measuring the distance to the Moon
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3) Measuring the distance to the Sun

"Itrapyog (Hipparchos)
¢. 190 BC —¢. 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

"Itrapyog (Hipparchos)
¢. 190 BC —¢. 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?
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Sunlight




Final results:

1) How big 1s the Earth?
Rp = [6.25-10%km, 7.36 - 103km]

2) How far away 1s the Moon?

L = [16.4,65.5]

3) What 1s the distance to the Sun?

4= = [19,57]



Final results:

1) How big 1s the Earth?
Ri = [6.25-103km, 7.36 - 103km)

2) How far away 1s the Moon?
A — [16.4, 65.5]

3) What 1s the distance to the Sun?

d : - —

dsg =[2-10%%m,2 - 107 km]
0(100) 0(10)

Real value: dg = 1.5 - 10%km
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