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The CHARGED PARTICLES software is intended to provide you with the opportunity to "experiment" with charged particles moving through magnetic and electric fields. You control the field strengths and the speed of the particle. Its path will be displayed on the computer screen. You will be presented with a series of "challenges". A challenge is a task which you are to accomplish using this simulation. For example, the first challenge is to cause an electron to move in a circular path of radius 5 cm by using a magnetic field. 
ACCESSING & USING THE PROGRAM:
The program is accessible on both the stand-alone computers on the Physics floor and on the networked computers; in either case, double click on the Charged Particles MS-DOS icon.
You should also be able to download the program from the T drive.  Go to the T drive, then Software, then Physics, then Charged Particles.   Click on the ReadmeFirst.txt file and follow the directions.  [To copy to your hard drive, create a new directory, perhaps named CP, and then copy all the files in the Charged Particles subdirectory to your new CP directory.  You can use CTRL-A to select all the files before copying.  To Run the program: open a command window by selecting Run from the Start Menu and then type cmd in the box, and hit Enter.  You will see a DOS prompt that probably begins with c:\  perhaps followed by some directory listing.  Type c:\cp  (assuming the directory you created above is actually cp; in not replace cp by your directory name created above).  The program should then return with c:\cp.  At this point type cpx and the program should – slowly – start up.  When you are finished with the program and have typed Q – for quit – from the program menu, you will be returned to a DOS prompt; at that point type exit.]   
The program will first display a "menu" of options. Work on the Challenges assigned by your instructor. Brief instructions for running each challenge are provided on the screen, but you should refer to the information below for more complete instructions. You may also want to choose the automatic demonstration option to get an idea of the kinds of things the program does. 
THE CHALLENGES
In each challenge, an ion gun, which is the source of charged particles, will eject the particle toward the top of the screen into a region with magnetic and electric fields that you control. The directions of these fields are indicated at the upper right corner of the screen. The magnetic field (B) direction is either into or out of the screen. This is indicated by either a circle with a "X" in it (the tail of an arrow pointing away from you) or a circle with a dot in it (the tip of the arrow pointing toward you). In writing your solutions to the Challenges, do NOT use the software’s sign convention (+ or -).  Instead, use “into” (circle with an X) or “out of” (circle with a dot) to indicate the direction of a magnetic field.  The electric field is directed toward either the left or right as shown by the arrow. The magnitudes of the fields are indicated at the bottom of the screen. SI units are used. The units of B are newtons/ampere-meter, and the units of E are newtons/coulomb. The type of particle and the speed of the particle as it leaves the ion gun are displayed at the bottom of the screen. 
Use the following commands to control the fields: <div align="center">
B = increase magnetic field B
E = increase electric field E
Ctrl B = decrease magnetic field B
Ctrl E = decrease electric field E
Alt B = change the direction of B
Alt E = change the direction of E
</div>
Each time you press one of these keys (or pair of keys) a field will step upward and downward through a series pre-programmed values. You may hold down a key to change the field by several steps. Decreasing a field may eventually cause it to become negative, which will reverse the field direction.
The software calls a B field that is directed into the screen “positive”. A B field that is directed out of the screen (toward you), “negative”.  An E field directed toward the right is “positive”; an E field pointing left is “negative”.  However, when you are describing E and B fields, you MUST DRAW THE ACTUAL DIRECTION (left, right, into the page, out of the page) correctly.  Do NOT use the +/- convention that the software does. 
One or both of the fields may be already "on" when the challenge begins. You should set the fields as needed before each experiment to accomplish the goal of the challenge. Since you can control the field only in steps, in some cases you may have to settle for a field that is slightly stronger or weaker than you want. 
When you have the field set as you want it, press the ENTER key. If you have chosen fields that could cause accelerations that are too large for the simulation to properly reproduce graphically, the message FIELDS TOO INTENSE ! will be displayed. If this happens, reduce the magnitude of the fields to decrease the acceleration of the particle. When you have set the fields as you want them, press ENTER. 
The charged particle is now ejected from the ion gun. It will leave a trail on the screen as it moves. The particle will always move in the two-dimensional plane of the screen, because the forces always act in that plane. The motion of the particle will continue until it leaves the field area or until you interrupt the motion. You can do this by simply pressing any key on the keyboard. When the motion of the particle is interrupted, you will be offered the following choices to allow you to try again or move on.
press SPACE BAR to have the simulation pause; to continue the simulation, press SPACE BAR again 
ENTER to repeat the experiment without clearing the screen 
C to clear the screen and repeat the experiment 
V to change the speed of the particle 
X to quit the challenge and return to the main menu 
Q to exit the program once you are back to the main menu
No score is kept in the challenges. You decide when you have accomplished your task. If at first you don't succeed, try, try again. 
THE CHARGED PARTICLES ASSIGNMENT FORMAT
Unless stated otherwise, turn in the following for each challenge assigned you:
	Standard net force problem solution, including 

	force diagram, 

net force equation(s), 
	solution

	If asked for an E- or B-field, the magnitude(s) and direction(s) of the field(s) that you selected.  Note that the E or B field may show up as + or –  on the screen; there are NO SUCH conventions for E or B fields.  You MUST show the directions either with arrows or with the into/out of the page conventions (circle with an X/circle with a dot).  BEWARE:  the in/out of the screen directions for B and the arrows for E at the top right of the screen MAY NOT show up on certain computers.

- means B is out of the screen and + means B is into the screen
+ means E is to the right and – means E is to the left


