29:61 General Astronomy
Laboratory Project
Observations of Mars

Of all the topics in solar system astronomy, probably none commands more interest among professional scientists as well as lay people as the geological and hydrological history of Mars.  This topic is tied up with the question of life in the universe,  as is discussed in class.  In the lectures and textbook, there is discussion of features such as the Hebes chasma, the (possible) evidence for an ancient polar ocean, and the outflow channels and valley networks.  Interest in Mars is at a peak now,  with data from the Mars Exploration Rover spacecraft having demonstrated the presence of water on the surface of Mars in the remote past.

The purpose of this exercise will be to actually see the surface of Mars with your eyes.  The Fall of 2005 is a very good time to make these observations.  Mars comes to opposition in late October and early November, meaning  that we will be unusually close to Mars. In fact, for the next month we will be closer to the planet Mars than we will be the case until 2018. Telescopic observations will show much more detail than is normally the case.  For further information on this year’s apparition, check the September, 2005 issue of Sky and Telescope magazine.


In many ways, the point to be made in this exercise is a negative one.  Even at time of opposition, and in a good-sized telescope like our SkyPro refractors, observations at the eyepiece yield frustratingly little.  This should impress two things on you. (1) The photographs we have of Mars (particularly those from the MER spacecraft on the surface) are an amazing accomplishment of science and technology. (2) You can realize how primitive was our understanding of Mars before the space age.  

Data and Other Information


The purpose of this exercise will be to observe Mars at the eyepiece of theSkyPro refractors, record any surface features that you can discern, then identify those features on a map of Mars.  The “prime dates” for carrying out these observations will be the evenings of October 24 and 25 (October 25 and 26, Universal Time),  and October 31 and November 1 (November 1 and November 2, Universal Time).  
We will be comparing what we observe through the telescope with a map of Mars.  The first map shows the main surface features, together with a latitude and longitude system for Mars.  Notice that the coordinates of the Mars landers up to 1996 are indicated.  For reference,  the coordinates of the two Mars Exploration Rover spacecraft, “Spirit” and “Opportunity” are:

Spirit:  lat=-14.7d, long=184.6d.

Opportunity: lat=-1.9d,  long=5.6d.

A second map of Mars which shows some features which are not obvious in the first is also shown below.  In particular, the second map shows the location of the MER rovers.
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A major question that arises when observing Mars is what part of the planet we are observing at a given time.  This can be determined by calculating the Central Meridian Longitude at a given time.  This is the Martian longitude that appears directly in the middle of the disk.  Since Mars, like the Earth, is rotating, this changes with time.  The Central Meridian Longitude, or CML for the times of our lab periods is given in the table below, together with the distance of Mars on those dates.  Remember,  that the CML values given are for 0h Universal Time on those dates.  

	Quantity
	Oct. 25
	Oct. 26
	Nov. 1
	Nov. 2

	Distance(au)
	0.47
	0.47
	0.46
	0.47

	CML at 0h UT
	265d
	256d
	204d
	195d



Values of the CML for other times can be calculated as follows.  Since Mars, like the Earth, rotates from west to east, an observer from deep space sees larger longitudes at later times.  The longitude increases at a rate of 14.62 degrees per hour.  We will make our observations around 8PM local time, which corresponds to 1h hours UT  the next day.  For observations on October 24 (October 25 UT), therefore, the central meridian longitude at the time of observations will be 

CML = 265 + 1 X 14.62 = 280d 


This longitude is close to that of Syrtis Major,  which is the most prominent feature on Mars visible from Earth in a small telescope.   

A more modern way of determining the CML and determining what part of Mars we are observing is to use the “Mars Profiler”  available on the internet site of Sky and Telescope magazine.  The web site is given below.
http://skyandtelescope.com/observing/objects/planets/article_997_1.asp#
The Observational Exercise


The first thing to do is to check out the position of Mars on your SC1 chart.  Note what constellation Mars is in, and where it is relative to the ecliptic.  Note your comments here. 

Do it!.........................................................................................................................
………………………………………………………………………………………

……………………………………………………………………………………….

Next,  look over the Mars map above, or use the Mars Profiler,  and identify some of the features you might be able to observe.  Note that the coordinates of  “The Face” are longitude 40.8 degrees north, longitude 9.6 degrees.  If these coordinates are on the disk, be sure to keep alert for signals beamed at us by the aliens.  

Before beginning your observation,  determine the inversion and reflection which are occurring due to the optics in the telescope.  That is,  determine if the image is, or is not inverted (up and down flipped) or reflected right-to-left.  The easiest way to check this is to look at a building in town.  The telescopes used will be the SkyPro 100 and 120 refractors,  and short focal length eyepieces should be used once Mars is found.   

Finally, during the observations use averted vision and wait for brief moments of extremely good seeing when you can observe subtle surface details.  The easiest Martian surface features to find are Syrtis Major and the polar caps of Mars.  Since the southern hemisphere of Mars is presently tilted towards us,  it is the southern polar cap that you would see.  You should also try observations with different filters, which are pieces of colored glass placed in front of the eyepiece.  Make separate sketches of what you see with the yellow, red, and blue filters.  
Record your sketches and observations below.  You should also make comments as to whether you think you have found specific Martian features.  
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