THE VIRTUAL STARS:  VOYAGER III LAB


Today we’re going to use software called Voyager III to simulate some of the celestial events and scenes a naked eye observer might see during his/her lifetime.  While seeing the sky on a computer monitor can’t compare to seeing it for real, we have some advantages using Voyager III.  We’ll be able to see the sky as it will appear next month, next year, or thousands of years ago.  We’ll be able to move over the Earth and view stars from any point we like (we can even view the sky from other planets).  We can control the flow of time, making a night, a month, or a whole year pass in just seconds.   Even the ability to magnify the scene to simulate what we’d see with binoculars or a small telescope is possible, and there are also excellent photos available with a click of the mouse.

Starting up:

1. Turn on your computer and log in.

2. Open Voyager III.

Now you should see a view of the sky, but the time and location probably aren’t correct.   Set the time to about 9PM tonight.

Use Set Location under the CONTROL menu to select St. Paul (in it’s not already selected) to identify the longitude and latitude from which you wish to view the sky. The horizon on the default display shows landscape and trees.  By clicking on Define Horizon, you will find a panel that lets you also show a horizon line, which is helpful for determining exactly what time things rise and set.  The horizon can also be shown as transparent or translucent

From the CONTROL menu.,  you can also hide or display several windows such as the Time Panel and the Location Panel.  Click on these panels to toggle them off or on.  (I’d suggest leaving the Time Panel on your screen.)  By clicking on the small vertical arrow just above the clock, you can expand the Time Panel allowing you to choose the interval by which the time is changed.

The CHART menu allows you to set several things, including limiting magnitude that will be displayed for stars and deep sky objects like galaxies or nebulae.  We’ll leave that set on the default settings for now.  Another option under the CHART menu allows you to choose chart coordinate systems:  use the “Local Horizon-Altazimuth” setting as this will show the sky as we would see it, not in star chart format.

Also under the CHART menu, click on  Sky Legend  to help you identify types of celestial objects.

The VIEW menu allows you to select objects.  Under VIEW, Find & Center can be very helpful for locating objects when you are watching how things vary with time.

Finally, DISPLAY allows you to select objects you might choose to display or omit.  Each choice may be toggled on or off.  You may also perform this on-off toggle using the little icons at the top of the vertical scroll bar.  Try them to see how they work.

Now, let’s do some astronomy…

What’s Up Tonight?

First let’s get acquainted with what’s available for viewing at 9PM tonight.  You can choose which compass direction you’re looking by scrolling with the bottom scrollbar, and the elevation above the horizon by using the right hand vertical scrollbar.  Find the following constellations:  Cygnus, Aquila, Sagittarius, Ursa Major, and Bootes.  In what general direction (N, E, W, SW, etc.) is each, and is it high or low in the sky?  

For each constellation, find the alpha star and record that star’s magnitude and celestial coordinates.  (Your star chart(s) will help you find the alpha star in each constellation.)  To find specific information about an object, just point your cursor at it and click once to see lots of data.   Finally, find out what time Cygnus, Aquila and Ursa Major set.  To observe the motion of the constellation and setting, animate the view by choosing a time step of a minute or two and then start time progressing by clicking on the right arrow just above the time step box.

Are there any planets visible?  Find out where Venus, Mars, Jupiter, and Saturn are.  Are they up in the evening sky at 9PM?  Where’s the moon?  List the constellation that each of these four planets and the moon are in.  Find out what time Venus, Jupiter Mars, and Saturn rise.

Other Parts of the World

Now that you’ve seen what our sky looks like, let’s check it out from a couple of other latitudes.  First, go to the North Pole (Set Location) and watch the constellation Aquila during a 24 hour period.  Describe its motion relative to the horizon.

Then travel to the equator, (set latitude angle on location panel), and observe the sky from there. Look for Gemini and advance time until Gemini sets. Describe its motion relative to the horizon.

Special Events

A total solar eclipse is a spectacular event, not to be missed if you have the opportunity.  Only a very small part of the Earth’s observers get to see totality because of the narrow shadow path.  It’s unlikely that you will ever experience a total solar eclipse unless you travel to be in the path of one.  The next one whose path will cross continental US occurs on August 21, 2017.

With Voyager III we can check out the August 21, 2017 eclipse today.  Try these four locations:  Cheyenne, Salt Lake City, Des Moines, and Kansas City.  Set the time for late morning on August 21, 2017 to get started.  Use the Planet Panel and Lock function again, this time on the sun.  This will allow you to determine when mid-eclipse occurs and whether the eclipse is total or not.  You will have to look very closely to see if the eclipse is total.  It’s close at all these locations.

A partial solar eclipse did occur on Christmas Day in 2000.  Maybe you saw that one.  It was cold but clear that morning and those conditions provided a fine view.  Find out what time of day this eclipse is maximum and about how much of the sun was hidden from view at the center of the eclipse.

We can also simulate lunar eclipses.  On November 8, 2003, a total lunar eclipse was observable in the Twin Cities. Find out when the moon entered Earth’s umbra starting the partial phase of the eclipse.  Then find out when the moon was totally in the umbra and totality begins.  Lastly, look to see if the moon passed  through the middle of the umbra or not, and determine how long totality lasted.

See what you can find out about the penumbral lunar eclipse that is due to occur on 14 March, 2006.

