The Yardstick Eclipse Age: 4 +

Activity Time: 10 min

Demonstrating the Geometry of Eclipses Prep Time: 5 min

Asolar eclipse occurs when the Sun, Moon, and Earth are aligned. Can you tell what
phase the Moon will be in on eclipse day? Solar eclipses always happen during a
new moon, when the Moon comes between the Sun and the Earth. Why don’t we expe-
rience a solar eclipse every new moon? In this simple activity, you make a model of the
Earth, Moon, and Sun to demonstrate how they align to produce eclipses, answering
these questions and more.

Credit: Activity created by the Astronomical Society of the Pacific
https://www.astrosociety.org/ASPYardstickEclipselnstructions.pdf

* Give students an intuitive understanding of how eclipses occur.
e Exhibit the scale of the Earth/Moon system.

e See how much of the Earth’s surface a total solar eclipse covers.

Objectives

* Demonstrate why all solar eclipses happen during a new moon and all lunar eclipses
happen during a full moon.

Yardstick or collapseable yardstick
Binder clips (2 - 4)

1" bead or clay ball to represent
Earth

-
-
-
. 1/4" bead or clay ball to represent
the Moon

-

-

Long wooden toothpicks (2)
Direct sunlight or a bright flashlight

WARNING: Beads are a choking hazard. This activity is
designed for children 4 years and up and should be done with

Yardstick Eclipse kits can be purchased at L. .
https://myasp.astrosociety.org/product/KT110/ adult supervision. Never look directly at the Sun.
yardstickeclipseactivity.php




ScieNCE BACKGROUND

What phase will the Moon be in during a solar eclipse?

Eclipses occur when the Sun, Earth and Moon are aligned. In a solar eclipse, the
Moon blocks light from the Sun, casting a shadow on the Earth. Therefore, the Moon
must be located between the Sun and
the Earth. Can you tell what phase
the Moon will be in during every solar
eclipse? Because the Moon is casting it’s
shadow onto the Earth, that means we
will see the shadowed side of the Moon
- all solar eclipses happen during a new
moon! Conversely, lunar eclipses occur
during a full moon because the Earth
must be located between the Sun and
the Moon, and we're seeing the side of
the Moon in full sunlight (except for the eclipse).
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Positions of the Sun, Moon, and Earth during solar and lunar eclipses.

Why don’t solar eclipses happen every month?

The Moon orbits the Earth once a month and every two weeks we have either a
full moon or a new moon, so why don't
we experience more eclipses? That’s
because the orbit of the Moon is tilted
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Earth completely.
What's the difference between a total eclipse and an annular eclipse?

By tremendous coincidence, both the Sun and the Moon appear the same size from the
Earth's surface: each is approximately 1/2 a degree in the sky, or
the width of your pinky finger when held at arm’s length. Even
though the Sun is much larger than the Moon - about 400 times
larger - it is also about 400 times further away. We all know that
an object appears smaller when it is further away. Because the
Moon’s orbit is slightly elliptical, it sometimes is just a little bit
further away from Earth than at other times. If an eclipse happens
when the Moon is a bit further away, the Moon will not fully cover

2012 annular eclipse from Japan ~ UP the disk of the Sun, resulting in an annular eclipse.
Credit: Carl Drinkwater




Procedure

1. Place the 1" ball or bead, representing the Earth, on one long toothpick. Place

the 1/4” Moon on the other long toothpick.

2. Clamp the Earth onto the yardstick at the 2” mark using one of the binder clips.
(If you are using the collapseable yard stick, this is a good time to clamp it straight

using a couple of binder clips.)

3. Clamp the Moon onto the yardstick 30" away from your Earth, at the 32" mark

4. Take the eclipse yardstick model outside to use the real Sun as the Sun in this

model. Otherwise, a bright flashlight in a dim room will work too.

5. Hold the yardstick model up with the Earth ball closest to you. Face away from
the Sun or the flashlight, so that the Earth is casting a shadow.

6. Can you make an eclipse of the Moon? Move the yardstick model until the Moon
bead is covered by the shadow of the Earth ball. That's a lunar eclipse!
"ﬂ

7. Now, make a solar eclipse! Turn the yardstick
model around so the Moon bead is closest to you.
Slowly adjust the position of the Moon until its
shadow falls on the Earth ball. It can be hard to
get them perfectly aligned! The Moon'’s shadow

covers only a portion of the Earth'’s surface.

The Scale of Your To-Scale Model:

The Earth is approximately 8,000 miles, or 12,800 km, in diameter. The Earth ball is one inch in diameter. That means that
1 inch = 8,000 miles or 12,800 km in our model.

How large is the real Moon? It's just over 2,000 miles in diameter (3,500 km), which is about 1/4 the diameter of Earth.

How far away is the Moon? The actual Moon is about 240,000 miles or 385,000 km away from Earth, on average. That's 30 Earth
diameters away. So, in our model, each inch represents one Earth diameter.

Atit's closest, the Moon is 225,300 miles or 362,600 km away - this is called “perigee”. At it's furthest, the Moon is 251,900
miles or 405,400 km away - this is called “apogee”. If an eclipse happens when the Moon is near apogee, there will be an
annular rather than a total solar eclipse.



Watch a video tutorial of this activity on YouTube:
http://bit.ly/TheYardstickEclipse

Find out more by watching our eclipse geometry webcast:

http://bit.ly/Webcast7-EclipseGeometry
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