
Astronomy 153 
Lab 8:  Tateroid

Image of Asteroid 433 Eros, from 
http://nssdc.gsfc.nasa.gov/planetary/mission/near/near_eros_approach.html

 Asteroids are part of a broad category of bodies typically known as solar system debris.  They are 
leftover building blocks from the formation of the solar system, many of which orbit in a broad swath of 
area between the orbits of Mars and Jupiter.  Asteroids can be composites of debris, like 
gravitationally bound sandstone, often with a core planetesimal formed in the beginning of the solar 
system.  The collected material often created craters on the asteroids’ surface as it is accumulated, 
and the debris itself can be composed of many different materials like ice, silicate rocks, or iron-rich 
fragments from other asteroids.

Some asteroids are large enough and orbit closely enough to Earth to be seen as shaped bodies, 
similar to the major planets being seen as discs when observed through a telescope.  It is much more 
frequent, however that an asteroid is only seen by the movement of reflected sunlight across the 
background of stationary stars.  Asteroids being solar system bodies, are wanderers across the sky, 
just like the planets, and for exactly the same reason.  They move in their orbits around the sun, 
changing their apparent position with respect to Earth fairly rapidly.  Additionally, asteroids of course 
do not emit their own light, they can only reflect sunlight.  

Also like the planets, asteroids will rotate as they orbit on at least one axis.  The key phrase “at least 
one axis” is intensely relevant to an asteroid’s motion because they can be highly non-spherical in 
shape.  In fact, they often resemble potatoes!  Because of that weird shape, they can spin like tops 
around a long axis, rotate like a fan blade or more often have a combination of all kinds of spin in their 
motion.

If you can’t see the asteroid itself because it is too small and far away to see more than reflected light 
off of it, then how can a scientist know the shape of an asteroid at all?  How could they measure how 
fast it spins and in what way?  The answer is entirely in the reflected light that scientists measure from 
the asteroid.  As the asteroid rotates, the sun’s light illuminates different parts of the asteroid.  On a 



spherical body, this doesn’t really change much, because a disk will always be illuminated no matter 
what orientation the sphere is rotated in.  But on a potato-shaped body, this changes a lot!  With every 
new face presented towards the Sun for illumination, there is a different fraction of the potato that is 
illuminated.  Think about it for the case of the potato-shaped asteroid spinning like a fan-blade.  The 
figure below shows a perfectly smooth potato’s illumination for the two extremes in its’ rotation where 
the most and least surface area is illuminated.

Figure1:  Illuminated area of potato-shaped asteroid rotating like a fan-blade.

Now recall that asteroids are generally pockmarked with craters, since they have no way of 
resurfacing, and covered in various kind of solar system debris with varying reflectivities.  Icy covered 
asteroids will reflect a lot more light than dark metallic or dusty asteroids.  These two additional factors 
mean that the relationship between percentage of the asteroid facing the sun and brightness of 
reflected light isn’t always perfectly linear.

Image of Asteroid 2011_MD from http://fireballs-meteorites.blogspot.com/2011/06/june-2011.html

Nevertheless, the primary way to determine anything about an asteroid is to plot the brightness of 
reflected light as seen on Earth against time.  This kind of plot is called a light-curve, and is intensely 
useful to astronomers in many areas.  Take a look at Figure1 again.  If you were to sketch the 
illuminated area of each part of the rotation that is shown, you might come up with something like 
Figure2
.

Figure2:  Sketch of illuminated portion of example asteroid in Figure1.



From that sketch you could then come up with a rough figure for how much of the whole asteroid was 
illuminated.  If you could cover the whole asteroid in lights from every direction, the percentage 
illuminated would be 100%.  However, the Sun only illuminates in one direction, so the maximum 
percentage of the surface that could possibly be illuminated is 50%, because no light can shine on the 
back of the asteroid too.  So if I say in this case, that 40% of the surface is illuminated when the long 
edge is perfectly towards me, then maybe 25% is illuminated when the semi-circular edge is towards 
me.  If I watch the asteroid for a full rotation, which in this case is one minute, I would see it go from 
long-face to semi-circular face to long-face again.  If I looked at it every five seconds and estimated 
the illuminated fraction of surface at each five second measurement, I could make a plot like Figure3, 
and graph it as in Figure4.

Figure3:  Table of Example Asteroid's Figure4:  Graph of Example Asteroid's Illuminated
Illuminated Fraction versus Time. Fraction versus time for one full rotation.

This is an example of Part1 of today's lab exercise.  Every student will watch the three oddly-shaped 
vegetables as they rotate on the slow motor at the front of the classroom from their vantage point at 
their seats.  These vegetables are set up so that a single light source will illuminate one side of them, 
modeling the illumination of an asteroid.  These “tateroids” have rough surfaces and odd shapes just 
like the asteroids that they represent.  As the vegetable rotates, students will roughly sketch  the 
illuminated portion of the tateroid as in figure2.  From those sketches, each student will make an Excel 
table like Figure3 for Time versus illuminated%, and then plot that table to make a light curve as seen 
in Figure4.  The motor will spin each of the three vegetables for 3 full rotations, so that students can 
get rough sketches for as many different points in the rotation as possible.  Students should have a 
bare minimum of 10 data points for each tateroid.  More data points will lead to a better light curve.

All that most astronomers have to go by is the end result of part 1, the light-curve.  Astronomers see 
only a rapidly moving point of light, and measure the intensity of light coming from the asteroid as a 
function of time, and from that draw the approximate shape of the asteroid in question. 

Part2 of the exercise is to then switch off the light source, put away the original sketches, and using 
only the light curve as a guide try to re-sketch the shape of each tateroid!
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Name:__________________________________ Date:______________________________

TA Name:_______________________________ Section Number:_____________________

Astronomy 153 Lab 8 Worksheet:  Tateroid sketches (print off as many blanks of this as necessary)

Part 1:  ROUGHLY Sketch the Illuminated Surface of each Tateroid labeling it with each time of sketch



Name:__________________________________ Date:______________________________

TA Name:_______________________________ Section Number:_____________________

A153 Lab8 WS Continued

Part2:  From your light-curves ALONE now try to sketch the approximate shapes of the three tateroids.


