Our Corner of the Universe
AST 101, Fall 2007

LUNAR TOPOGRAPHY
Week of October 30
Preparation:
Apparatus: Xerox photo, millimeter rule, photographic print of Mare Imbrium.
Purpose: This exercise will show you how we can make actual measurements of lunar features
such as length, diameter, and height and even estimate the age of some features from the

photograph.
The lunar surface:

Features on the Moon are quite different from those on the Earth. Consequently it may take a few moments to
familiarize yourself with the relationship between a map and a photograph. Turn to the map. Now look at the
photograph. Locate the following on the map and the photograph. Mark an X on the xerox copy the location
of:

1. Montes Alpes — The Alp Mountains
2. Valles Alpes — Alpine Valley
3. Crater Aristillus
4. Crater Cassini
5. Montes Caucasus.
Activity:

1. Locate a crater on the photograph that is obviously very old. Describe it and give its position on the
xerox copy. Explain how you can be certain it is old. Recall the history of the Maria.

2. Now locate an obviously young crater and describe it.

The size of lunar features:

The photograph has a “scale” of 2.5 km/mm (kilometers per millimeter). This means that an object 1 mm long
on the photograph is 2.5 km long on the Moon. As you examine objects on the photograph, notice that some
have been foreshortened due to the curvature of the Moon. This makes round craters look elliptical. We will
not concern ourselves with this problem except always to measure the longest diameter of a crater that appears
elliptical.



Activity: . : T . .
Locate the following features and measure their size and then calculate their actual size in kilometers.
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Aristoteles (diameter) ‘ , . v mm

® km
(b) | Alpine Valley (length) B mm km |
(c) | Alpine Valley (width) I - | mm km | -
(d) | Crater Plato mm km
(e) | How big is the smallest crater you can detect on this ,

photograph? o mm km

The height of lunar features:

Locate the crater Aristillus and the Alpine Valley. About half way between lies a’single mountain called Piton,
rising up from the floor of Mare Imbium. Piton is a good name for this mountain since a piton is a sharp metal
- spike used by mountain climbers. Note that the mountain, Piton, appears to be a sharp spike.

When this photograph was taken the Sun was only 7.2° above the horizon as seen from Piton. If we ignore the
curvature of the Moon’s surface we can draw the mountain at the moment the photograph was taken. '

Refer to Figure 1. If we know the length S of the shadow as seen from the Earth, then we can find the height H
of the mountain. ‘

1.

(af)"" Use a millimeter rule to measure the length of the shadow of Piton on the photograph.
S= mm. o

(b) Use the scale of the photograph, 2.5 km/mm to convert this to km.
S= -~ km. . ’

(©) Now draw the diagram of the mountain and its shadow to scale. The angle has already been drawn for
you in figure 2. : . '

(d) Determine the height of the Mountain from your drawing.
H= km. )

Figure 1. Mountain and its shadow with the Sun 7.2° above the lunar horizon.
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Figure 2. Diagram for the determination of the height of Piton.

2. (a) From the photograph measure the diameter of the mountain and convert to kilometers.
Diameter = km.

(b) Make a sketch of the mountain. You know its base diameter and height. Is it really as sharp a peak as
it looks? .
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Photograph print of Mare Imbirum
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