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Radiation / Radioactivity / Radioactive Decay

Radioactive Particles  /  Common Isotopes 

Counting

History – Discovery of X-rays / Radioactivity  /  

Nuclear atom

Radioactive Decay – particles, half-life and equations

Radioactivity – the Nuclear atom

(side trip to the “Particle Zoo” and neutrinos)

Nuclear Energy

Hackert – CH370

Goals for this unit:

Early History of the Nuclear Atom

Radioactive Decay –

know common forms of decay

Balance decay reactions

Nuclear Energy – fission rxns. vs. fusion
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Sept. 1895  - Marconi  (radio waves / wireless)

Nov. 8, 1895  - Rontgen  (discovery of X-rays)

Feb. 24, 1896 – Becquerel  (U luminesce”)

(Feb. 26, 27  - cloudy days)

(Mar. 1  - “radioactivity”)

1897 - JJ Thomson  (discovery of electrons)

1898 – Pierre & Marie Curie  (Po, Ra) 

1898 – Rutherford  (α and β radiation)

1902 – Rutherford (disintegration of elements)

1911 – Rutherford (Au foil exp.  /  nuclear atom)

1912 – von Laue  (X-rays as waves)

1920 – Rutherford (predicts neutron)
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I  =  I   eo
- λ t Rutherford – quantitative 

measurements

I  =  I   eo
- λ t
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Protons and Neutrons are both made up of 
Quarks.  In the Quark Model the only difference 
between a Proton and a Neutron is that an “up”
Quark has been replaced by a “down” Quark.
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http://www.ps.uci.edu/~superk/particles.html

The electron neutrino (a lepton) was postulated in 1930 by Fermi to avoid a 
violation of conservation of energy and momentum during beta decay.  It was 
not experimentally observed until 1953. It is thought that neutrinos left over 
from the Big Bang are the most abundant particles in the universe.  Solar 
neutrino flux is estimated at 5,000,000 /cm2/s. With no charge and almost no 
mass, the mean free path of a neutrino in matter is about 22 light years in 
lead!!!!  “Solar neutrinos shine down on us during the day, and shine up on us 
during the night.”
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Characteristics of Biologically Significant Isotopes

I  =  I   eo
- λ t


