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Multidisciplinary Project
Eratosthenes Experiment

«Real data collection
«Reproduce famous science experiment

«International project with possibility to 
collaborate with another school to get results



The Genius of Eratosthenes 



Eratosthenes
Eratosthenes Experiment

«Greek astronomer, 
geographer, mathematician, 
philosopher…

«Lived from 276 BC to 194 BC
«Chief librarian of the Library 

of Alexandria

«With simple observations 
and geometry, he measured 
the size of the Earth to 
amazing accuracy.



Eratosthenes’ Observations
Eratosthenes Experiment

At the summer solstice at the 
time of local noon, 
«objects form a small 

shadow in Alexandria; 
«the Sun is directly 

overheard in Syene and 
lights the bottoms of wells 
(the Sun is at the zenith and 
there are no shadows)Syene



Differences in Shadows in Two Locations
Eratosthenes Experiment

Credit: ASTROLab du Mont-Megantic

Alexandria

Syene



Differences in Shadows in Two Locations
Eratosthenes Experiment

Credit: ASTROLab du Mont-Megantic

Syene



Eratosthenes’ Observations
Eratosthenes Experiment

Credit: ASTROLab du Mont-Megantic

Eratosthenes measured this 
angle to be 7.2⚬. This represents 
1/50 of a full circle (360⚬). He also 
knew the distance between 
Alexandria and Syene, which 
was about 5000 stadia*.

* Ancient unit of distance, 
equivalent to about 160 metres. 



Eratosthenes’ Observations
Eratosthenes Experiment

Credit: ASTROLab du Mont-Megantic

If the distance between 
Alexandria and Syene
represents 1/50 of the total 
circumference, then:

C  = 50 x 5000 stadia
= 250,000 stadia or about 

40,000 km 

The circumference of the 
Earth at the equator is 
40,075 km. 

𝟕. 𝟐
𝟑𝟔𝟎

=
𝟓𝟎𝟎𝟎
?

Calculation: 



The Experiment



Conditions
Eratosthenes Experiment

«We need two observations from different 
locations, on the same day.

«Take the measurement when the Sun is at its 
highest point in the sky (local noon). 

«The locations need to be at the same 
longitude (north-south line), as much as 
possible, and far from each other.



Steps 
Eratosthenes Experiment

1. Find the time of local noon on the equinox 
(March 21 or Sept.23) at your location (when 
the Sun will be at its highest point).

2. Measure the shadow of a stick at that time. 
3. Calculate the angle formed by the shadow.
4. Collaborate with another school at a similar 

longitude OR use the data for a virtual school 
on the equator  (angle = 0⚬). 

5. Calculate the circumference of the Earth. 

Use the Excel 

spreadsheet if you

want less math! 



1. Find the time of your local noon
Eratosthenes Experiment

We want to take the measurement when the Sun is at 
its highest point in the sky during the day. This is not 
at noon exactly (reasons: daylight time, position in time zone, 
time of the year…)

Sky at noon on 
September 23, 2019, 
from Thetford Mines, 
QC. 

Credit: Stellarium



1. Find the time of your local noon
Eratosthenes Experiment

NOAA Solar Calculator

Move the 
red
marker

Select the date

Enter your time zone 
(and adjust for DST if 
necessary)
Eastern: -5
Pacific: -8

http://www.esrl.noaa.gov/gmd/grad/solcalc/


1. Find the time of your local noon
Eratosthenes Experiment

Use Stellarium http://www.stellarium.org/ or https://stellarium-web.org/

Find the time when the Sun will 
have an azimuth of 180 ⚬.

Credit: Stellarium

http://www.stellarium.org/
https://stellarium-web.org/


2. Measure the shadow of a stick
Eratosthenes Experiment

Credit: Eratosthenes Experiment

At the time of local noon on March 21, measure the 
shadow of a stick (suggestion: 1m ruler, placed 
perpendicular to the ground).

And take pictures 
for the contest!

http://eratosthenes.ea.gr/
content/photo-contest-
2019

http://eratosthenes.ea.gr/content/photo-contest-2019


3. Calculate the angle formed by the shadow
Eratosthenes Experiment

Credit: Eratosthenes Experiment

Using simple trigonometry, calculate the angle. 

shadow

𝒕𝒂𝒏 𝜽 =
𝒐𝒑𝒑𝒐𝒔𝒊𝒕𝒆
𝒂𝒅𝒋𝒂𝒄𝒆𝒏𝒕

=
𝑺
𝑯

𝜽 = 𝒂𝒓𝒄𝒕𝒂𝒏
𝑺
𝑯



4. Use the measurement from another location
Eratosthenes Experiment

Now that you have the angle for your location, you 
need to know the angle from another location.

Two options: 
«Eratosthenes Experiment – match your school with 

another one with a similar longitude
« Use the value for a virtual school on the equator.

http://eratosthenes.ea.gr/


Why do the experiment at the equinox? 
Eratosthenes Experiment

At the equinox, the Sun is directly over the equator. 
For a virtual school on the equator, the measurement 
would be 0⚬. 

You can use this 
value if you are 
not matched with 
any school. 

Credit: Wikipedia



4. Collaborate with another school 
Eratosthenes Experiment

You need to know the distance between the two 
schools, or between your school and the equator. 
National Geographic MapMaker

http://mapmaker.nationalgeographic.org/


4. Collaborate with another school 
Eratosthenes Experiment

You need to know the distance between the two 
schools, or between your school and the equator. 
Google Earth

https://www.google.com/earth/


5. Calculate the circumference of the Earth
Eratosthenes Experiment

Compare the arc of the circle with the full 
circumference: 

Credit: Eratosthenes Experiment

𝜽𝑩 − 𝜽𝑨
𝟑𝟔𝟎

=
𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒕𝒘𝒐 𝒔𝒄𝒉𝒐𝒐𝒍𝒔

𝒄𝒊𝒓𝒄𝒖𝒎𝒇𝒆𝒓𝒆𝒏𝒄𝒆 𝑪

𝐂 =
𝟑𝟔𝟎 × 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆

𝜽𝑩 − 𝜽𝑨



5. Calculate the circumference using the equator
Eratosthenes Experiment

Use the equator for the second school (angle of 0):

𝜽
𝟑𝟔𝟎 =

𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒔𝒄𝒉𝒐𝒐𝒍 𝒂𝒏𝒅 𝒆𝒒𝒖𝒂𝒕𝒐𝒓
𝒄𝒊𝒓𝒄𝒖𝒎𝒇𝒆𝒓𝒆𝒏𝒄𝒆 𝑪

𝐂 =
𝟑𝟔𝟎 × 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆

𝜽



Excel spreadsheet
Eratosthenes Experiment



Excel spreadsheet – my values
Eratosthenes Experiment



International Collaboration 
- Eratosthenes Experiment -



Eratosthenes Experiment
Eratosthenes Experiment

http://eratosthenes.ea.gr

http://eratosthenes.ea.gr/


Eratosthenes Experiment
Eratosthenes Experiment



Resources
Eratosthenes Experiment

«More from the Eratosthenes Experiment

«Season simulator- Khan Academy

«Sunray simulator – over the year (requires Flash)

«Sun’s apparent motion simulator (requires Flash)

«Video from Cosmos (Carl Sagan) 

http://eratosthenes.ea.gr/content/links
https://www.khanacademy.org/science/cosmology-and-astronomy/earth-history-topic/earth-title-topic/pi/season-simulator
http://astro.unl.edu/classaction/animations/coordsmotion/sunsrays.html
http://astro.unl.edu/naap/motion3/animations/sunmotions.html
https://youtu.be/G8cbIWMv0rI


THANK YOU
Questions?


