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Introduction 

 This Guide is an introduction to magnetism and magnetic forces, with many hands-on 

experiments designed to explore the various aspects of this force of nature. Most of the 

experiments can be conducted literally at the kitchen table, while others require the purchase of 

inexpensive components. Particular attention is paid to the quantitative aspects of magnetism 

with 30 worked problems and a variety of questions requiring critical thinking based on the 

presented scientific content or the experiments. 

 An important feature of many of these experiments is the use of smart devices to measure 

the strengths of magnetic fields. Smart devices include both IOS and Android devices: phones, 

tablets, and laptops that connect to ‘apps.’ Smart devices have now become ubiquitous 

instruments for communications and information retrieval, but as part of their functionality they 

also contain a variety of sensors to determine their orientation, location and meteorological 

conditions.  Over the years, hundreds of ‘apps’ have been designed to access this hidden 

information, turning smart devices into powerful measurement platforms. 

 Introductory information for teachers is also provided to indicate how the content aligns 

with a variety of science, math and engineering standards. Although this Guide can be used by 

life-long learners, it is also designed to be a reference for teachers looking for interesting 

experiments in magnetism, or students looking for science fair project ideas. Most of the 

problems and content is accessible to middle school students, however some content is more 

suitable for high school-level physics and math courses.  

 Unless otherwise cited, all figures and illustrations are courtesy of the Author. 

 

NASA HEAT and the authors of this guide do not endorse any technologies, products, 

applications, or websites mentioned or used throughout this book. 

This is a product of the NASA Heliophysics Education Activation Team, supported by NASA under 

cooperative agreement number NNH15ZDA004C. 

 

Outside Cover:  Experiment set up for Helmholtz coil (Credit: Sten Odenwald); Model of solenoid field (Credit: Paul 

Nylander); Set up for polarity measurement (Credit: Sten Odenwald); Smartphone display (Credit: Sten Odenwald); 

Magnetic loops over sunspot (Credit: NASA/TRACE). Inside Cover:  Top Row Left to right: Magnetic lines of force on 

Sun (NASA/SDO); Descartes sketch of lines of force; Model of Earth’s magnetic field (Credit: Gary A. Glatzmaier - Los 

Alamos National Laboratory - U.S. Department of Energy). Bottom row left to right: Large Hadron (Credit: CERN); 

Directions of magnetic compass needles (Credit: NOAA); Sunspot polarity map (Credit: NASA/SDO) 
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