Shielding Demonstration

Materials:


 and  emitters



(For example:


Uranyl Acetate

Alpha 
<2 counts/sec

Beta () 
>500 counts/sec


Thalium)


Geiger Counter


Meterstick


Piece of Paper

Demonstration Notes:


Since the type radioactive emitter you possess will determine the kinds of phenomena you can demonstrate, here are a few ideas:  (A table that provides information about , and  radiation follows.)

Alpha emitters

· Show that alpha  radiation does not travel far in air (air itself is a shield.)

· Show that a piece of paper “stops” alpha radiation (place paper right at source to avoid shielding by air.)

Beta emitters

· Show that beta radiation can be detected to a distance of 1m (air provides partial shielding), but that the amount of radiation detected follows an exponential curve over distance.

· Show that paper does not provide shielding, but that a piece of wood will.  (Can also show the weak shielding provided by a thin piece of wood.)

Reference Information:

Properties of Common Ionizing Radiation

	
	Alpha Particle, 
	Beta Particle, 
	Gamma Radiation, 

	What is it?
	High Energy Helium Nucleus, 4He2
	High Energy Electron, 0e-1
	Very High Energy Light

	Electrical Charge
	+2
	-1
	0

	Mass
	4 amu
	About 0 amu
	0 amu

	Speed (% of light speed)
	3 – 8 %
	20 – 89 %
	100 %

	Penetration through one layer of paper, plastic wrap, etc.
	Stops
	
	

	Penetration through 1mm metal, or 1cm wood
	Stops
	Stops
	

	Penetration in water or flesh
	Few 0.01 mm
	0.1 mm
	Few meters

	Penetration in air
	Few cm
	10 cm – 1 m
	About 100 m


Use of Demonstration Worksheet:

This worksheet will help your students benefit from demonstrations by making them part of the scientific process.  Use of the worksheet follows:

1. Describe each piece of equipment used in the demonstration, possibly asking for a student to assist you in this (especially if some of the equipment may appear to be complex.)   

2. Say what you will be doing (the actual physical steps you will be taking.)  Do not say what will happen.

3. Do the demonstration.  If it is difficult for students to see all aspects of the demo, and if for safety reasons you do not want them near the demo, describe what is happening.  Do not explain the demo.

Ask students to write down their observations in the “Observation” box on their worksheet.  Remind them to not include any reasoning for what they see.

4. Ask students to write down their “best guess” for the “why” of the demo in the hypothesis box.  

5. Have students pair up and discuss the demo for a few minutes.  Then, ask for explanations from the students.  Write each explanation on the board in the front of the room.  Refrain from commenting on these explanations.

6. Discuss the explanations on the board with the class and redo the demo if it seems that students may have missed some details.

7. Describe what is actually happening in the demo.  Have students fill in the “After the explanation, I believe . . .” and the “But, I still don’t understand . . .” boxes on their demo worksheet.

Scoring Rubric


2 points per box – 10 points total



2 points for a complete entry



1 point for an incomplete entry -  or for an entry which does not fit parameter (example:  Writing a hypothesis in the Observation box)



0 points for blank, or non-relevant response

