Purdue Science Express Nuclear Scaler Lab
Detecting Radioactivity of a Lantern Mantel

Purpose:  The purpose of this lab is to identify the radioactive particles that are emitted from a common lantern mantel.  Note:  This lab should be used after the completion of both the Cloud Chamber Lab and the Nuclear Scaler Lab/Nuclear Spectrometry Lab.

Materials:

Nuclear scaler

Lantern mantel

Procedure:
1. Follow the directions concerning measurement of background radiation provided in Part A of the Nuclear Spectrometry Lab.  It will be necessary to place the empty shield tray in 3rd slot from the top instead of the 1st slot.  Record your results below:

Background radiation: 

	Trial number
	Count/0.5 min

	1
	

	2
	

	3
	

	Average background
	


2. Place a lantern mantel on the shield tray and insert the tray into the 3rd slot from the top.  Measure the radiation and record your results below: 
	Trial number
	Count/0.5 min

	1
	

	2
	

	3
	

	Average:
	

	Actual: (without background)
	


3. Leave the lantern mantel in the 3rd slot.  Using your previous results from the shielding part of the Nuclear Spectrometry Lab, test to see if the lantern mantel may be emitting alpha sources.

Shield chosen:_________________

	Trial number
	Count/0.5 min

	1
	

	2
	

	3
	

	Average:
	

	Actual: (without background)
	


4. Leave the lantern mantel in the 3rd slot. Using your previous results from the shielding part of the Nuclear Spectrometry Lab, test to see if the lantern mantel may be emitting beta sources.

Shield chosen:____________________ 
	Trial number
	Count/0.5 min

	1
	

	2
	

	3
	

	Average:
	

	Actual: (without background)
	


5. Leave the lantern mantel in the 3rd slot.  Using your previous results from the shielding part of the nuclear spectrometry lab, test to see if the lantern mantel may be emitting gamma sources.

Shield chosen:____________________ 

	Trial number
	Count/0.5 min

	1
	

	2
	

	3
	

	Average:
	

	Actual: (without background)
	


Questions:

1. Based on your results from procedure #2 and results from the Nuclear Spectrometry Lab, what kind of radiation do you believe is being emitted from the lantern mantel?   Support your answer.

2.  Based on your results from procedure #3, what can you conclude about alpha emission from the lantern mantel?

3.  Based on your results from procedure #4, what can you conclude about beta emission from the lantern mantel?

4.  Based on your results from procedure #5, what can you conclude about gamma emission from the lantern mantel?

5.  Based on your findings in this lab, what can you conclude about radioactivity of the lantern mantel?

