
Alphas, Betas, Gammas, 
Oh My!

Energy Education Tools



“Education is the most powerful
weapon which you can use to

change the world.”
- Nelson Mandela -



The mission of the EnergySolutions Foundation 
is to promote math, science, and engineering 
education. 

– We offer a merit based scholarship to 10th grade 
students in 9 states. 

– We also produce three energy education tools 
that are intended for junior high and high school 
students:



 Nuclear Energy and 
the Use of Nuclear 
Material 

 Nuclear is Hot!:
Everything You Wanted to 
Know About Nuclear 
Science But Were Afraid to 
Ask



 Alpha, Betas, Gammas, Oh My!  
Energy and Nuclear Energy Games, Activities 

and Presentations

– The material was created by 
a number of expert educators.



 Joe Andrade Utah Science Center
 Jeff Bates University of Utah
 Elizabeth McAndrew-Benavides Nuclear Energy Institute
 Curtis Craig American Fork High School
 Dennis Fife, PhD Utah State University
 Al Hrynyshyn Lake Ridge Junior High School
 Roger Mayes, PhD Idaho National Laboratories
 Marc Mayntz Provo High School
 Duane Merrell Brigham Young University
 Mike McCracken Southern Nuclear Company, Plant Vogtle
 Ryan Rasmussen Provo High School
 Ty Robinson Provo High School
 David Sheffer Rocky Mountain Elementary School
 Brad Talbert Pleasant Grove High School
 Neecie Tarrant Southern Nuclear Company 
 Glen Westbroek Orem Junior High





The Environment and the 
Generation of Electricity

Creating the next generation of 
mathematicians, scientists, and engineers for 

America’s future…



Energy Production
Energy is produced when:
– A turbine is turned
– Electricity is generated





Safe and Reliable
Nuclear Energy

Creating the next generation of 
mathematicians, scientists, and engineers for 

America’s future…
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• Medical X Rays
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• Internal
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Annual background radiation doses for Americans

National Council on Radiation Protection and Measurements (NCRP) Report No. 93, “Ionizing Radiation Exposure 
of the Population of the United States, “ 1987



We Protect Ourselves from 
Radiation Exposure by:

Reducing 
Exposure
TIME

Increasing
DISTANCE

SHIELDING



We protect ourselves from radiation exposure by: Time – Distance –
Shielding 
How do we protect ourselves from radiation exposure?
Shielding
OPTIONAL (TIME DEPENDENT ACTIVITY) Use a piece of paper, 
aluminum foil, lead plate, to demonstrate shielding effects. This ties to 
slide 9 with the demonstration of decay and the penetration abilities of 
certain types of radiation.
Time
We reduce exposure by limiting the time we are exposed 
Distance
We reduce exposure by increasing the distance from the source
The more ways we protect ourselves the better. 



Beneficial Uses of Radiation
 Smoke detectors – rely on a 

tiny radioactive source to 
sound an alarm when 
smoke is present

 Food sterilization and 
preservation

http://www.theodoregray.com/periodictabledisplay/Tiles/095/s12.JPG�
http://images.google.com/imgres?imgurl=http://www.cfsan.fda.gov/radura.gif&imgrefurl=http://www.cfsan.fda.gov/~dms/opa-fdir.html&h=312&w=300&sz=3&hl=en&start=9&sig2=CUBJBK_zJKLTsrhthK3uzg&um=1&tbnid=iK3WZ5fI8Sw5LM:&tbnh=117&tbnw=113&ei=cbZNR9T6H6jEeMmK3ZoO&prev=/images%3Fq%3Dfood%2Bsterilization%2Bradiation%26ndsp%3D20%26svnum%3D10%26um%3D1%26hl%3Den%26sa%3DN�


LeadLead

AluminumAluminum

PaperPaper

Radioactive
Source

Radioactive
Source

γγ

radrad ==

0.01 joule 
radiant energy

0.01 joule 
radiant energy

kilogram of 
tissue

kilogram of 
tissue

Unit of radiation exposureUnit of radiation exposure



 Half a Life is Better 
than None

– Understanding 
radioactive decay by 
using statistics and data

 Tearing Through Half 
Life

– Kinesthetic activity to 
help teach half life

 Mock Senate Sub-
Committee Hearing

– Debating for a better 
understanding

 Alpha, Betas and 
Gammas, Oh My!

– Understanding the 
natural transmutation of 
elements through 
radioactive decay

 Nuclear Popcorn
– Fun way to visualize 

radioactive decay







 Glossary
– Energy and radiation terms

 Resources
– Advocacy Groups & General 

Info
– Energy Education
– Government Departments
– National Laboratories
– National Science Education 

Standards
– Professional & Trade Assoc.



Q & A

Pearl Wright, Executive Director
pwright@energysolutionsfoundation.org
801-870-1505

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Meredith Mannebach, Associate Executive Director
msmannebach@energysolutionsfoundation.org
801-541-9027

www.energysolutionsfoundation.org
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