


4th India International Science Festival 

The 1st IISF was held at Indian Institute of Technology (IIT) New Delhi in
December, 2015. The mega S&T expo attracted more than 3 Lakh people.
VIBHA has become the Guinness Book World Record Holder for the
successful conduct of the ‘Largest Practical Science Lesson’ by 2000 students
from prestigious schools of Delhi. Indeed, the event was a great success with
the participation of more than 3000 young scientists across the country.

The 2nd IISF was held at CSIR-National Physical Laboratory, New Delhi in
December, 2016 with a view to improve their scientific understanding,
temperament and appreciation for various feats in science & technology
by showcasing Indian achievements.

The 3rd series of IISF was held from 13-16 October 2017, Chennai, Tamil
Nadu.

IISF 2018 is being organized by Ministry of Science and Technology,
Ministry of Earth Sciences in association with Vijnana Bharati at Indira
Gandhi Pratishthan, Lucknow during 5-8 October, 2018



Eratosthenes Earth Experiment

The experiment has been conducted on 6 October, 
2018 by Darshan Lal Baweja. 
Science Teacher Cum Science Communicator. 
Secretary C V Raman VIPNET science Club, 
Yamuna Nagar Haryana.

The experiment was coordinated with teachers:
Mrs Khor Got Hun, Kuantan Malaysia
Dr Jose Luis Cabrera, Alta Gracia Argentina
Eric Vayssié, Montcuq France



In 205 B.C., the Greek astronomer Eratosthenes, at the time Director of
the Great Library of Alexandria in Egypt, proposed a purely geometrical
method to measure the length of the Earth's meridian (circle passing
through the poles).
He started by using the observation of shadows made at two different
places, Alexandria and Syene (now Aswan) distanced approximately 800
km apart (distance estimated in relation to the time taken by a caravan
of camels to connect the two towns !) at the time of the Summer solstice
and at noon local solar time.
On that date and at that precise time in the northern hemisphere, the
Sun reaches its highest position in the year above the horizon. However,
Eratosthenes noticed differences from one place to another.

In Syene (approximately situated
on the tropic of Cancer) the Sun is
at the vertical, so much so that its
rays reach the bottom of a well:
and the shadows of vertical
objects are perfectly centred
round them..

In Alexandria, on the other hand,
the Sun is no longer at the vertical,
and these same objects have a
very shallow offset shadow.
Eratosthenes set about measuring
the shadow of an obelisk whose
height he knew, and used this
information to deduce the angle of
the sun's rays from the vertical: he
found 7.2



On the basis of these observations, two hypotheses lay before him:

The Earth is flat, but in this case
the Sun would be sufficiently close
for there to be a significant
divergence in its rays reaching
distant objects: since objects of
identical length have shadows of
different length and no shadow at
all when vertically underneath the
Sun (zero angle).

The Earth is not flat, but has a
curved, and perhaps even a round
surface. Only, the same results can
be obtained with sun rays which
are all parallel: this implies that the
Sun is sufficiently far away, very,
very far away…

Eratosthenes opted for the second hypothesis. Indeed, the
Ancients had already suspected that the Earth was not flat, on
the basis of various observations seemingly providing
evidence that its surface was somewhat curved: navigators
perched on the top of their main mast are the first to perceive
the distant coastline; observers on top of a cliff have a longer
view of ships moving towards the horizon than observers on
the beach; the pole star is not at the same height above the
horizon in Greece as in Egypt; finally during eclipses of the
Moon, the shadow of the Earth projected onto the Moon
shows a circular section.



Convinced that the Earth is round, our genius
Eratosthenes set about tracing his famous
"amazingly simple" geometrical figure, which he
used to calculate with ease the length of the
Earth's meridian! Look for yourselves:



If the Earth is round, by extending the vertical in Alexandria
(the obelisk) and the vertical in Syene (the well), these two
verticals should by definition meet at the centre of the Earth.
Also, Eratosthenes knew that the town of Syene being situated
directly South in relation to Alexandria, the two cities were
situated on approximately the same meridian. Since the sun's
rays are indeed parallel, the angle formed by the two verticals
at the centre of the Earth must therefore be identical to the
angle he measured with the shadow of the obelisk (7.2°).

The proportion of this angle in relation to the 360° of a circle is
the same as the proportion of the distance separating the two
cities (approximately 800 km) relative to the circumference of a
circle (in this case the Earth's meridian). The rest you can
guess: 360° divided by 7.2° gives 50, and 800 km multiplied by
50 indeed gives 40000 km (a length which was found again
later but using other methods).
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