
ASTR116 Lab #3: The Moon Oxford College

NAME: DATE:

The Moon
In this lab, you will learn about the Moon.
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COMMON LUNAR FEATURES

(a) Maria (b) Lunar Craters

(c) Lunar Crater with Rays.

MARIA

Maria are large, dark and relatively smooth areas of the moon. They were formed by ancient volcanic
eruptions that pushed through the cracked crust, filling giant impact craters. Maria stand out as large areas
that were once thought to be seas, before the age of telescopes.

CRATERS

After Maria, craters are the moons best known features. Craters come in many sizes and types. Some
are rings, have gray or dark floors and some contain cracks, craterlets and central mountain peaks. Craters
are impact areas where meteors have hit the surface.

CRATERS WITH RAYS

Some younger crates have bright streaks of light material radiating from them. These rays are created by
debris tossed out by the impact that formed the crater. These are younger craters. Rays are more prominent
as you get closer to the Full Moon.
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Identifying and Measuring Lunar Features.

1. Identify Lunar Features

Use your photo of the Moon to identify and label the following:

1. What is the phase of the Moon, and what is the % illumination?

2. Identify and label six Maria that are visible.

3. Identify and label two Mountain Ranges.

4. Find two craters that appear to have rays extending from them

2. Sizes of Craters on the Moon:

Your goal in this section is to measure the actual sizes of prominent craters on the Moon. To do this, you
will first need to calculate a photo scale factor so that you can convert measured sizes on the photo into
actual sizes in kilometers (km). Once you know the photo scale factor, you can find the real sizes of objects
on the Moon by simply multiplying the apparent feature size in the photo with the photo scale factor. For
example, if the the measured crater diameters in your photo is Dcrater

photo , then the real crater sizes Dcrater
real is

given by
RealSize︷ ︸︸ ︷
Dcrater

real = (PhotoScaleFactor) ×
Size inPhoto︷ ︸︸ ︷
Dcrater

photo (1)

1. The photo scale factor can be found from the ratio of the true diameter of the moon, DMoon
real = 3470km,

to the measure diameter in your photo, DMoon
photo .

PhotoScaleFactor =

[
3470 km

DMoon
photo

]
=

km

inch
(2)
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• Find and label the following craters in your Moon photo.

• Measure the diameter of each crater in your photo (column 1), then use your photo scale factor to
calculate the real crater diameter (column 2).

• Finally, look up online the known crater diameters and list them for comparison in column 3.

Table 1: Sizes of Lunar Craters

Map Crater Known

LUNAR Diameter Diameter Diameter

CRATER (inches) (km) (km)

Plato

Copernicus

Archimedes

Tycho

Eratosthenes

– very small crater –

PhotoScaleFactor =
km

inch
(3)
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3. Height of Mons Piton, a Mountain on the Moon.

Everyone is familiar with the fact that as the sun gets lower in the sky, shadows get progressively longer.
Just before sunset your shadow can be significantly longer than you are tall. The same thing happens on
the moon, and we can actually use this effect to determine how tall features on the surface of the moon are.

Figure 1: Mons Piton, located at 410N, 1.10W, is due West of the flooded crater Cassini.

The bright part of the moon is where it is ”day time” and the dark part is where it is ”night time”. So
the line between these two regions, called the ”terminator” corresponds to where the sun is setting on the
moon. Thus, it is here that the shadows will be the longest, so this is where it is easiest to find the heights
of the features. Astronomers used this very technique to determine the topography of the moon, which was
critical in being able to safely land the Eagle on the moon in 1969.

Measuring the size of the shadows is fairly straightforward. But how do you convert these distances into
heights of the features. Figure 1 shows a picture of the moon. The sunlight is coming from the left side of
the picture. Mons Piton is a tall mountain visible in the Northern hemisphere, and its shadow, extending
to the right, is clearly visible.

It is possible to approximate the height of various surface features by measuring the shadows they cast.
As shown in Fig. 2(a), a mountain with a height H casts a shadow with a length (as seen from above), L.
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(a) The Mountain height H makes a shadow of length L. (b) The (dashed) terminator line
is the line that separates day and
night on the Moon

Figure 2: Determining the height H of features on the Moon.

The angle θ is the angle that the shadow makes with the lunar surface. The relationship between the height
and the length then can be expressed as

tan(θ) =
H

L
. (4)

So if we measure the shadow length L on the map, we still need to know the Sun Altitude angle θ to get
the mountain height H. So how do we get the sun angle θ? It turns out that you can get θ from how far
the object is from the Terminator line, as shown in Fig. 2(b). The terminator is the division between the
illuminated and dark halves of the Moon. Here d is the distance from the Mountain to the terminator, and
R = 1728 is the radius of the moon. The expression for θ we need is given by

sin(θ) =
d

R cos(410)
, (5)

where the cos(410) term is a correction needed for the Latitude of Mons Piton.
As a crater comes closer and closer to the terminator line, both angles become smaller. For small angles

(θ < 10 degrees) we can approximate the values as:

tan(θ) ≈ sin(θ), (6)

so that Equations (4) and (5) are equal to each other.

By measuring the length of Mons Piton’s shadow L and the distance d from the Mountain to the
terminator line, we can determine the height of Mons Piton from

H =
1.3× L× d

R
(7)

(source: http://astro.physics.uiowa.edu/ITU/labs/observational-labs/studying-the-moon/measure-the-height-of-

lunar/)
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Height H of Mons Piton

To determine the height H of Mons Piton, you need to make the distance measurements as required to
use Equation (7), and complete the worksheet here. To do this it will be best to make measurements on the
computer screen since the image is much better than the printed one. Start by opening the .pdf version of
this lab, find Figure 1, and zoom in until the image fills the screen.

The radius of the Moon is R = 1728 km.

The radius of the Moon in Fig. 1 is Rphoto = mm.

The photo Scale Factor is (1728 km/Rphoto) = km/mm.

The shadow length in Fig. 1 is Lphoto = mm.

The real shadow length is L =Scale Factor×Lphoto = km.

The distance on the photo from Mons Piton to the terminator line in Fig. 1 is dphoto = mm.

The real distance from Mons Piton to the terminator line is d = km.

The Height H of Mons Piton can now be calculated using your values for d and L and Equation (7). Re-
member when you use this equation to only use the distance values above that are the actual distances, in km.

H =
1.3× L× d

R
= km (8)

Phase of the Moon:

Draw as accurately as you can a diagram showing the Earth, the Sun and the Moon as they were during
the time you took your Moon photo. Be sure to indicate (i) where on Earth you were positioned relative to
the Moon, and (ii) which way the Earth and the Moon are rotating.
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