
 
 

     

What was known about NSE 
in 1932? 

Retracing Chadwick’s discovery of the neutron 
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X-rays – Roentgen – Nov. 8, 1895 

Wilhelm Roentgen Better x-ray, 1896 1st x-ray, 1895 

Image: American Institute of 
Image sources: Wikimedia Commons, “Roentgen” (Public domain) Physics/Associated Press (Public domain) 
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J. J. Thompson – The Electron (1897) 
Illustration of the cathode ray tube that led to the Sir Joseph John Thomson 
electron discovery. Charged plates bent a beam of 
“cathode rays,” liberated from 
the cathode by heating, yielding 
the mass/charge ratio. 

© Source unknown. All rights reserved. This content is excluded from our Creative 
Commons license. For more information, see https://ocw.mit.edu/help/faq-fair-use. 

Image: Wikimedia Commons (Public domain) 
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Rutherford and Villard – α-Particles (1900) 
A-particles were defined by Rutherford 

Ernest Rutherford Paul Villard to have the lowest penetrating power of 
all emitted particles. Mass/charge ratio 

suggested He-ions, later confirmed. 

Images: Wikimedia Commons (Public domain) 
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So… what did Chadwick see? 

Text excerpt © Macmillan Publishers Limited. All rights reserved. This content is excluded from our Creative Commons license. For more information, see https://ocw.mit.edu/help/faq-fair-use/ 
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Text excerpt © Macmillan Publishers Limited. All rights reserved. This content is excluded from our Creative Commons license. For more information, see https://ocw.mit.edu/help/faq-fair-use/ 

Courtesy of Catharine H. Colwell. Used with permission. 
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                    Text excerpt © Macmillan Publishers Limited. All rights reserved. This content is excluded from our Creative Commons license. For more information, see https://ocw.mit.edu/help/faq-fair-use/ 

Figures © The Royal Society. All rights reserved. This content is excluded from our 
Creative Commons license. For more information, see https://ocw.mit.edu/help/faq-fair-use/ 

Chadwick’s Po source, ionization chamber, and oscillograph J. Chadwick, “The Existence of a Neutron,” Royal Soc. Pub. A, p. 692 (1932) 
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Compton Scattering – Photon-Electron 
Collisions (1923) 

Arthur Holly Compton 

Figures © Wikimedia users JabberWok (top) and AllenMcC (bottom). License CC BY-SA. This content is excluded from our Image sources: Wikimedia Commons (Public domain) Creative Commons license. For more information, see https://ocw.mit.edu/help/faq-fair-use/ 
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                    Text excerpt © Macmillan Publishers Limited. All rights reserved. This content is excluded from our Creative Commons license. For more information, see https://ocw.mit.edu/help/faq-fair-use/ 
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                    Text excerpt © Macmillan Publishers Limited. All rights reserved. This content is excluded from our Creative Commons license. For more information, see https://ocw.mit.edu/help/faq-fair-use/ 
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                  © The Royal Society. All rights reserved. This content is excluded from our Creative Commons license. For more information, see https://ocw.mit.edu/help/faq-fair-use/ 
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© The Royal Society. All rights reserved. This content is excluded from our Creative 
Commons license. For more information, see https://ocw.mit.edu/help/faq-fair-use/ 
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Figures © The Royal Society. All rights reserved. This content is 
excluded from our Creative Commons license. For more 
information, see https://ocw.mit.edu/help/faq-fair-use/ 

J. Chadwick, “The Existence of a Neutron,” 
Royal Soc. Pub. A, p. 692 (1932) 
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    Actual neutron mass: 1.0087 amu 
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