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What are Eclipses
and how do they occur?

SOLAR

ECLIPSE EANAH

ECLIPSE

NEW EARTH
MOON

An eclipse occurs when one object in space blocks
an observer from seeing another object in space.

From Earth there are two main types of eclipses:
Solar Eclipses and Lunar Eclipses.

Total Solar Eclipse

Total Lunar Eclipse
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How does
Solar Eclipse occur?

EARTH

On every New Moon day the Moon is between the Earth and the Sun,
but its shadow may not fall on the Earth as the Moon'’s orbit is 5° tilted
to the plane of Earth's orbit. On those New Moon Days when the
shadow of the Moon falls on the Earth the Solar Eclipse is seen from
that region of the Earth.

ACTIVITY

Take the cutout of the Earth and Moon.
Hold the Earth in front of a bulb such that
the Moon is in between Earth and bulb.
Observe the eclipse created by the
shadow of the Moon on the Earth.

Move the Moon so that its

shadow passes along

the Earth.
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View Solar Eclipse o5t aE‘?
with a Pinhole Camera :

A pinhole camera can project the Sun’s image on a paper
or a wall. Assemble this pinhole camera as shown in the
diagram. With this camera get the Sun’s image on white
paper. Observing the Sun in this manner is quite safe.
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Project the image of
the Sun on a white
paper in a dark area.

Projecting Sun
using a Small Mirror

Take a rubber ball and fix the
small mirror on it.

Place the ball on a small cup
or glass.

Try projecting the image of
the Sun in a dark area/room.
Such a simple projection
method can be used to view
solar eclipse safely.
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Make Your Own
Box Pinhole Camera

Take a cardboard box and prepare
a box pinhole camera as shown.

Paste a white paper on
inside of the box to view

< the projection of Sun.
Cut a window on one side of
the box. Take a thick card and
make a hole of 1to 2 mm in

the centre. Cover the window
with this thick card.

With your back to the Sun,
allow the image of the Sun to
be projected inside the box
through the pinhole, such
that your head does not
obstruct the light from the
Sun. You may now view

the solar eclipse safely

as shown here.

Never attempt to
see the Sun directly
through the pinhole.




Projecting Sun
using a Telescope

Mount the telescope firmly on a tripod.

Point the telescope in the direction of the Sun.
(Never see the Sun through the telescope, it could cause
permanent blindness)

Place a stiff white card perpendicular to the direction of
the telescope at a convenient distance.

You should see a bright circle of light projected from the
telescope on the card. This is the projection of disc of the
Sun. You can try to focus the image by moving the card
further or backward.

In this way, it is very safe to see the projected image of the
Sun during the solar eclipse.













In all cases, please examine the filter before use. g¥s cld (eeeoll ustuell s usl % aluil stenaldg ¥
A solar filter with pinhole / scratches must not be used. @I]_a[qlq'l Beez aluzq el

Never look at the Sun directly through a telescope, zellasluniell sel@ At Yal WA ot g, au slenel
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Solar Eclipses don't occur
on every New Moon days

~

B EARTH

A

EARTH /

The plane of the Moon’s orbit is inclined at a small angle of
about 5° to the plane of the Earth’s orbit. The two diagonally
opposite points where these planes intersect are called the
nodes of Moon’s orbit.

On most of the New Moon days, the Moon is not at a node
and hence either above or below the Sun - Earth line. Only
when the Moon happens to be very close to one of the node
on a New Moon day, its shadow can fall on the Earth and solar
eclipse can be seen.

ACTIVITY

You are given an illustration of
two instances of solar eclipse.
The given cutout is the orbit of
the Moon. Give it a twist so that
the orbit remains at an angle.
Now what do you observe?

In position A

When the Moon is above
the Sun Earth line or below,
it can not cast shadow on
the Earth and hence, no
solar eclipse can occur.

&S

In position B

When the Moon is between
the Sun and the Earth, its
shadow falls on the Earth as
the Moon is in the ecliptical
plane, thus we can see an
eclipse.







Total Solar Eclipse
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A total solar eclipse occurs when the

Sun is completely obscured by the

Moon. The intensely bright disk of the

Sun is covered by the dark silhouette of

the Moon, and the faint corona becomes

visible. During total solar eclipse, totality

is visible only from a narrow belt on the

surface of the Earth. Before the corona DIAMOND RING
becomes visible, you would also see

diamond ring and Baily’s beeds.

BAILY'S BEADS

Eﬂ l l CORONA
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Partial Solar Eclipse

A partial solar eclipse occurs when the
Sun, Moon and Earth are not exactly in
line of sight of the observer. Moon only
partially obscures the Sun then. This
phenomenon can usually be seen

from a large part of the Earth outside
of the track of an annular or total
solar eclipse.
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ANNULAR SOLAR ECLIPSE




How does a small Moon
cover the giant disc of Sun?

The Sun is almost 400 times larger than the Moon, but it is
also 400 times more distant from the Moon, so they appear
to be of the same size. When the Moon is closer to the
Earth, and hence its apparent size is slightly larger than that
of the Sun, total solar eclipse takes place and Moon can
fully cover the Sun. The distance between the Earth and the
Moon goes on changing significantly because Moon’s orbit
is elliptical. Some times, when the Moon is farther away
from the Earth, the Moon cannot fully cover the Sun and
only a ring of Sun is seen surrounding the Moon in the
centre. This is called Annular Solar Eclipse.

ACTIVITY

+ Take out the cutout of the Moon.

» Hold it near your eye and observe
how it covers a big tree. Similarly the
Moon covers the big Sun during the
solar eclipse.

If you will move the cutout away,
you cannot cover the tree fully.













Superstitions related to Eclipses
and getting rid of them

Do’s

Paste the cutouts in the
appropriate boxes of
do’s and don'ts. Try to
find the do’s and don'ts
related to eclipses and
fill the remaining
squares appropriately.




Wons related tc
and getting rid of them

Paste the cutouts in the
appropriate boxes of
do’s and don'ts. Try to
find the do’s and don’ts
related to eclipses and
Al the remaining

“quares appropriately.




VISIBILITY MAP OF SOLAR ECLIPSE - OCTOBER 2022
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