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Radioactivity 
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Radioactivity 
 In 1896, the French scientist Henri Becquerel found a mysterious thing had 
happened to a "photographic plate" that was stored in his desk drawer with other things, 
including some uranium salt crystals. Photo plates respond to daylight like modern 
camera film and form an image in the shape of the light that strikes it. The plate in his 
desk was accidentally "darkened with marks or spots" just like it had been exposed to 
sunlight, though the plate had never left the drawer.  After further investigation under 
controlled conditions Becquerel realized that the radiation emitted by the uranium salt 
crystals, which had been in the drawer, had caused the darkening of the plate.  This 
radiation was of a new type, which did not need external stimulation. (Previous 
experiments had bombarded atoms with beams of electrons or protons and the result was 
the release of more elemental parts.)  
 This new spontaneous emission process was soon called radioactivity. Scientists 
then quickly discovered other elements and substances that were also radioactive. Marie 
and Pierre Curie spent many years chemically separating what must have amounted to 
tons of "pitchblende" - a radioactive ore.  In 1911 Marie was awarded a Nobel Prize in 
chemistry for the discovery of two new (and radioactive) elements: "Po" - polonium and 
"Ra" - radium.  The Curie's work, along with Rutherford's famous alpha-particle 
scattering experiments, suggested that radioactivity was the result of the decay of 
unstable nuclei. 
 
Radioactive Emissions 
Decay of unstable nuclei results in one or more of the following radioactive emissions: 

alpha (α)  (+) positive particles (4He nuclei -with no electrons), 
beta (β)  (e-) an electron,( e+) or positrons (similar to electron in mass and form, but 

(+) and is said to be the antiparticle of the electron), 
gamma (γ)  no charge, these "rays" are high energy photons. 

 
Identification of Radioactive Emission Types 
 It is possible to distinguish these three forms of radiation experimentally.  The 
radiation from a radioactive sample is directed into a region with a magnetic field. Here 
the beam can either bend or travel straight through. By simple observation, it can be 
concluded that the radiation of the undeflected beam carries no charge (the gamma ray). 
The component deflected towards the anode (- electrode) contains the positively charged 
particles (alpha particles or positrons e+). The component deflected towards the cathode 
(+ electrode) contains negatively charged particles (e-).   
 

This illustration shows the experiment 
described above for alpha, beta and 
gamma radiation being emitted into a 
magnetic field and the different responses 
observed for the different radiation types.  
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Penetration of Radiation 
The three types of radiation have quite different penetrating powers, which are illustrated 
below. 

Alpha particles  cannot penetrate a sheet of paper. 
Beta particles  can penetrate a few millimeters of aluminum. 
Gamma rays  can penetrate several centimeters of lead. 

 

 


