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Where are we in the grand scheme of things?

Let’s take a tour using two different representations of space…

http://heasarc.gsfc.nasa.gov/docs/cosmic/cosmic.html
A little about distance units on these large scales:

kilometer 

astronomical unit (1 A.U. =149,598,073 kilometers, the average distance from the Earth to the Sun).
light-years (1 parsec=3.26 light years=206265 A.U. = 3 x 1013 km.  A light-year is the distance light travels in one year.)

parsecs (A parsec is the distance a star has to be from earth so that its parallax is one arcsecond. Parallax is what happens when you hold your thumb at arm's length from your face and look at it against the background of your room first with one eye open and the other eye closed and then the other eye open and the one eye closed. You will note different backgrounds to your thumb as a result of the slight difference in the relative position of your thumb and each eye.  Now, imagine a star. If you look at a star in June and then look at the same star in December, when the Earth is across its orbit you might see a different background of stars. The star will appear to shift relative to the 'fixed' background of stars. At what distance from the earth would this star have to be so that the shift was one second of 360 degrees of arc? That distance is a parsec. Hence, the 'sec' second and the 'Par' from Parallax in parsec.)
Logarithmic Universe Map

http://www.astro.princeton.edu/~mjuric/universe/
The Galactic Map

Let’s use the program “Where is M13?” to explore the location of astronomical objects in the 3-dimensional space of our galaxy, The Milky Way, and beyond.

1. Introduction to “Where is M13?”

http://www.thinkastronomy.com/M13/
2. Filters for objects and for Catalogues 

3. Sky View and Galactic Map View


Galactic Coordinates

Understanding the Galactic Coordinates used to present the Sky View map.

What coordinate pairs (galactic latitude and longitude) correspond to following directions in the sky?

a) The center of our galaxy, The Milky Way Galaxy.

b) The direction exactly opposite the center of the galaxy.

b) The North Star (Polaris, Alpha Ursa Minoris).

c) The direction straight below our Sun.

d) A favorite object or star?

4. Data Columns


Sorting according to columns.

5. The User Manual

“Where is M13?”

Answer the following questions using the “Where is M13?” application.

1) Using the Set Filters button and the Select All button, investigate the 3-dimensional distribution in space of the different types of objects (globular clusters, open clusters, planetary nebulae, diffuse nebulae, and galaxies).  Describe any differences you observe between them as well as any other observations about the distributions that you notice.

Check out both the Sky View and the Galaxy View.  

2) Find the “summer triangle”—Deneb, Altair and Vega.  represent their 3-D positions in the universe on a beach ball by using their galactic coordinates.

3) Find M13.  What do we know about it?

4) Find the brightest star that is also the farthest away from the sun.  Identify the constellation it is in.  Do you recognize the name of the star and its constellation?  If you happen to know it, provide the more familiar name for this constellation.

5) Using the maps and object data given, estimate the size and thickness of our Milky Way Galaxy.  Describe your procedure.   Estimate how accurate your estimate is?  Can you think of another way to make a size estimate that is either more or less accurate?

6) Find the most dense cluster of galaxies and record its galactic coordinates.  In what constellation is this cluster of galaxies found in the sky?

7) Find the Large and Small Magellenic Clouds (LMC, SMC). Do you think apparent or actual luminosity are being represented in the map?

8) Find several near and far objects in the Cosmic Distance Scale web site on the “Where is M13?” maps.  

Group Discussion:

What answers did you find?

How could this tool be used to teach content and skills appropriate to the students in your classrooms?  Write two new questions, or modify any of those above, such that you could them in your classroom to address a learning goal for your students.

Learning From the Familiar
Inspired by “How Things Work: The Physics of Everyday Life”, by Lou Bloomfield, University of Virginia
http://howthingswork.virginia.edu/

Microwave Ovens

Questions to think about: 

Why do microwave ovens tend to cook food unevenly if you don’t move the food during cooking? Why must you be careful with metal objects placed inside the oven? Why do some objects remain cool in the oven while others become extremely hot?  How does microwave popcorn work?  What other questions do you have about how microwave ovens work?

Experiments to do:

A microwave oven transfers energy primarily to the water in food.  You can see this effect by placing completely water-free food ingredients such as salt, sugar, or salad oil on a microwave safe ceramic dish in the oven.  Cook them briefly.  You will find that the ingredients and the dish remain relatively cool.  Add a little water to the collection.  What happens this time?

Now try cooking a very cold ice cube.  The cube should come directly from the freezer on an ice-cold plate, so that its surface is solid and dry.  What happens?  If the ice contains water and water is what absorbs energy in a microwave oven, why doesn’t the ice absorb that energy and melt?

Overview: How do microwave ovens work?

Demos:

What will we observe if we place an incandescent light bulb in a microwave oven?

What will happen to a CD in a microwave oven?

Discussion:

What surprised you in these demos? What old knowledge should you discard?  What new knowledge did you add to your understanding?

How could these activities be used in your classrooms to teach content and skills appropriate to your grade level and required science standards?

Conceptual Mapping

Assessing what we know.

Conceptual maps include:

· Elements of concepts and/or ideas

· that are connected by arrows representing a direction and a relationship.

· The elements are organized in a structure that reflects the general to specific in moving across or down the map.

Examples:

http://hyperphysics.phy-astr.gsu.edu/hbase/hph.html
http://cmapsnasacmex.ihmc.us/servlet/SBReadResourceServlet?viewhtml
Microwaves

Think, pair, share

Draw and present

Notes:
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