Modeling Charges in the Atom
Why are we doing this?
As you know, atoms are comprised of electrons, protons, and neutrons.  How do protons and electrons within an atom influence other charged objects (such as other electrons) nearby?  This activity will help you begin to develop an understanding of the interplay between atoms and charged particles via the electrostatic force.
What are we doing?

· Return to the web page:  http://phet.colorado.edu/web-pages/simulations-base.html .  Under the previous category of “Electricity, Magnets, and Circuits” select the “Charges and Fields” applet.

· Read the directions for the applet.  Consider what your instructor has shown you about this applet.
· Remember that the arrows shown with the E-Field sensors depict the relative force that would act on a POSITIVE charge at that point in space.  The larger the arrow, the greater the force.  Also remember that you ultimately wish to consider how electrons are going to respond to various electric fields.  What kind of charge do electrons have?
· STEP 1.  Model, one at a time, an atom of Na thru Ar – the third row of the PT.  First model the sodium atom.  Be sure to place your “protons” really close together – perhaps even on top of one another.  Also, consider the proper location for the electrons.  Electrons in higher energy levels should be further from the nucleus than inner electrons.  As you build each of these atoms, use one or more E-field sensors to sketch a map of the E-field around each atom.  Perhaps the best way to measure the relative change of the E-field at a point for different atoms is to place several E-field sensors at some key, pre-determined points.  Then, as you modify your atom, you will be able to track how the E-field changes as your atom changes.  Be sure to measure the E-field between electron shells as well as completely outside your atom at various distances.
· STEP 2.  Model, one at a time, an atom of H thru Rb – a portion of one column of the PT.  Create sketches for each of these atoms as you did above.
· STEP 3.  Answer the following questions.  Use observations you collected from your modeling to site specific examples.
1. Describe how the electric field changes at points both within the atom (between energy levels of electrons) and beyond the atom as you move across your row of elements in STEP 1.  Discuss the change in terms of both the size of the electric field as well as the direction.

2. How will an additional electron placed at the points considered on your sketches respond to each of your modeled atoms?  Focus upon the differences that will exist between atoms.

3. Describe how the electric field changes at points both within the atom (between energy levels of electrons) and beyond the atom as you move down your column of elements in STEP 2.  Discuss in terms of both the size of the electric field as well as the direction.

4. How will an additional electron placed at the points considered on your sketches respond to each of your modeled atoms?  Focus upon the differences that will exist between atoms.

