29:61: General Astronomy 

Laboratory Project

Observations of the Planet Venus

September 16, 2005

I. Introduction 

The planet Venus is sometimes referred to as the Earth’s twin;  as you learn in class, it is very similar to the Earth in size and mass.  You also will learn that is very different in other respects.  In this project,  we observe Venus in the night sky. 

The purpose of this project is to observe Venus,  both with the naked eye and with the refractor telescopes of the laboratory.  The naked eye observations are intended to show you where Venus is relative to the stars and to  the ecliptic.  You will extensively use the SC1 chart to determine where Venus is.  Careful naked eye observations will also show you the changes in the brightness of the planet during the semester.  Think about why these variations occur.  

For the naked eye observations, you will need your SC1 chart and your string for measurement of angular distances.
The telescopic observations are intended to show you the disk of the planet.  When you look at the image of Venus through the powerful telescopes of the lab,  keep in  mind that you are looking at a planet nearly the same size as the Earth.  This will give you a feeling of the great distances involved in interplanetary space.  You will also be able to note the changes in the appearance of the planet during the semester.  

After the initial observations,  this exercise will be repeated as often as conditions permit during the semester.  Just print off a new copy of this form each time we have clear skies.  You will note your comments measurements, and observations on the form and hand it in to your teaching assistant,  who will check it off and return it to you.  Keep all of your reports.  You will need them when you collect all the data at the end of the semester. 

The Fall of 2005 will be an excellent time for observing Venus.  It will be visible and becoming brighter as the semester progresses.  Careful observations of the sort described below will give you great insight into how the planets move in the solar system.  

II. Naked Eye Observations

Fill out all of your observations on this form.  Since we will be doing this (hopefully) several times in the course of the semester, give the date here:

Today’s Date:................................................................................................
Locate Venus as well as you can relative to the background stars.  Use the SC1 chart for help.  If the sky is hazy or badly light polluted,  this part will be difficult,  but you should be able to locate Venus to within 5 degrees or so.  Write down here the location of Venus  relative to the stars.  Note the Right Ascension and Declination as well as possible.      ………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
Using the angular measurement string,  measure the angular distance from as many stars as possible to Venus.  In the following spaces,  write down the star used as a reference point,  and the angular distance from Venus to this star.  Do it!  

……………………………………………………………………

……………………………………………………………………

……………………………………………………………………

…………………………………………………………………….

Using a compass, make arcs on the SC1 charts which are centered on the stars,  and have a radius equal to the measured length.  The position of Venus will be at the intersection of the arcs.  

Write below your results for the  Right Ascension and Declination of Venus at the time of your observations.  

Right Ascension:………………………………………………………………………….

Declination:………………………………………………………………………………...

Estimate the position of Venus  relative to the ecliptic.  This is most easily done  if Venus  is fairly close to bright stars near the ecliptic.  If conditions are good enough,  judge whether Venus is on the ecliptic,  below the ecliptic, or above the ecliptic.  Also give your estimate of the angle between Venus and the ecliptic.  
………………………………………………………………………………………………………………………………………………………………………………………………

Compare the brightness of Venus to bright stars that you see in the sky, such as Arcturus, Antares, Vega, and Altair.  Do it!

……………………………………………………………………………..

……………………………………………………………………………..
III. Telescopic Observations

This part  consists of  viewing Venus  through the eyepiece of a refractor telescope.  At least two eyepieces with different magnification will be used for each telescope.  You should observe Venus through the  Orion 80 “short tube” Rich Field refractor as well as one of  the Orion Skyview Pro 100 or 120 refractors.  Remember that the magnification of a telescope is determined  by the focal length of the telescope (the distance between the lens or mirror and the point where the light rays come to a point) F1,  and the focal length of the eyepiece F2.  The magnification of the telescope is then given by M=F1/F2. 
The focal length of the Orion 80 “short tube” is 480mm.  The focal lengths of the Skyview Pro 100 and 120 mm refractors are 900 and 1000 mm, respectively.     

     Use two eyepieces.  The first  eyepiece should have a focal length of 25 to 30 millimeters,  and thus has a fairly large field of view.  The second should have a focal length of about 10 millimeters,  and  provides higher magnification.  Observations with this eyepiece may allow you to more clearly see the disk of the planet.  

Record your observations in the section below.  Give the telescope,  the focal length of the eyepiece, and the magnification.  Draw what you see through the eyepiece.  If you can discern the disk of the planet, roughly estimate the fraction of the width of the field of view that the planet subtends.  Then use your results for the angular size of the field of view from the previous lab exercise to roughly estimate the angular diameter of Venus.  
IV. Drawings of the Planet Venus
Telescope……….Eyepiece……………….

Magnification………..

Size of Venus relative to field of view………..

Estimated angular size of Venus……………..
Telescope……….Eyepiece……………….

Magnification………..

Size of Venus relative to field of view………..

Estimated angular size of Venus……………..

Telescope……….Eyepiece……………….

Magnification………..

Size of Venus relative to field of view………..

Estimated angular size of Venus……………..

Telescope……….Eyepiece……………….

Magnification………..

Size of Venus relative to field of view………..

Estimated angular size of Venus……………..

V. The Distance to Venus.  

Use a program such as Megastar on the lab computers,  or the JPL solar system simulator on the course web page, to find the distance to Venus at the time of your observation (same night is close enough).  Write it down below.  

Distance to Venus (astronomical units)……………………………………………..
