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EXPLORATION

WARNING: You will be working with equipment that
generates large electric voltages.  Improper use can cause
painful burns.  To avoid danger, the power should be turned
OFF and you should WAIT at least one minute before any
wires are disconnected from or connected to the power
supply.  Never grasp a wire by its metal ends.

Connect the CRT according to the directions in Appendix A and your lab journal from
Lab I.  Select the accelerating voltage that gave the largest deflection for the smallest
electric field based on your explorations from Lab I.  Record the location of the
undeflected beam spot.

Determine which pole on your bar magnet is the north magnetic pole.  Make a
qualitative field map of your magnet to make sure it is a simple dipole.  If it is not, ask
your instructor to replace it.  Describe the magnetic field at the end of the magnet?

Place the magnet near the side of the CRT.  Did the deflection match your prediction?
Why or why not?  Repeat this procedure for the south pole.  Should there be any
difference?  In which direction did the beam spot deflect?

Put the bar magnet
perpendicular to the screen of
the CRT, do you see a
deflection?  Try this with both
poles of the magnet.   Record your results.  Were they what you expected?

Can you orient the bar magnet so that it attracts or repels the electron beam?

Place the north pole of your magnet a fixed distance away from the side of the CRT near
the screen.  Record the deflection.  Increase the speed of the electrons by increasing the
accelerating voltage as much as possible.  Calculate the increase in speed.  How does
deflection change?  Try this with both poles of the magnet.  Record your results.  Were
your results what you anticipated?

Place the north pole of your magnet a fixed distance away from the side of the CRT near
the screen.  Record the deflection.  Increase the magnetic field adding more magnets.
How does deflection change?  Try this with both poles of the magnet.  Record your
results.  Were your results what you anticipated?
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What effect does the Earth’s magnetic field have on the electron beam of a CRT?  What is
the direction of the Earth’s magnetic field in your laboratory room?  Arrange the CRT to
see the maximum effect.  The minimum effect.  By measuring the electron deflection,
what would you say is the relative strength of the magnet and the Earth’s magnetic field
in the lab.  Remember to take account of the distance that the electron travels through
each magnetic field.  What is the effect of the Earth’s magnetic field on the CRT beam
relative to the Earth’s gravitational field?  How did this affect your results from Lab 1,
Problem #5?

Devise your own exploration of the effect of a magnetic field on electrons using the CRT
and the bar magnets.  What variables can you control with the magnets and the CRT?
Record your questions that will guide your exploration and check it with your lab
instructor for safety before starting

ANALYSIS

Draw the picture relating the three vectors representing the velocity of the electron, the
magnetic field, and the force on the electron that is consistent with your results.

CONCLUSION

Did the electron beam deflection in the presence of a magnetic field agree with your
prediction?  Why or why not?  What was the most interesting thing you learned from
this exploration?




