
3/1/2010

1

Nuclear Reactions

Fission and Fusion

A brief historyé

Å1919:  Ernest Rutherford experimented 
with bombarding nitrogen gas 
molecules with alpha particles emitted 
from bismuth-214

ÅDiscovery:  faster moving particles were 
produced, and these could travel farther 
than the alpha particles!

ÅñNewò particles also deflected in a 
magnetic field like a positive particle 

A brief historyé

ÅConclusion:  The faster moving particles 
were protons

ÅArtificial Transmutation:

ÅThe change of one element to another 
through the bombardment of a nucleus

ÅMore experiments to determine exact 
nature of the particles and how they 
were ñcreatedò done with a cloud 
chamberé
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Cloud Chambers

ÅInvented ~1911 by a Scottish Atmospheric 
Physicist (C.T.R. Wilson) to experiment 
with rain clouds.

ÅEnclosed environment made to be 
supersaturated (originally with water vapor, 
now commonly ethanol)

ÅIons introduced to this environment would 
attract water molecules (which are polar), 
forming cloudsé

ÅEarned a share in the 

1927 Nobel Prize in 

Physics for the inventioné

Cloud Chambers

ÅWhy would this be useful for Rutherford?

ÅWater vapor condenses around ions

ÅAn alpha particle is ionizing radiation, thus 

leave a LOT of ions in its path

ÅWater vapor would condense around these 

ions, leaving a vapor trail showing where an 

alpha particle had beené

ÅVideo

Rutherfordõs Theoriesé

ÅIf proton was simply ñchipped offò the 

Nitrogen nucleus by the alpha particle, 

there should be 4 visible tracks in the 

cloud chamber:
ÅThe original alpha particle BEFORE collision

ÅThe alpha particle AFTER the collision

ÅThe ñchipped offò proton

ÅThe Nitrogen nucleus, now charged, as it 

recoiled after the collision

http://video.google.com/videoplay?docid=-7146031249683412831&q=cloud+chamber&hl=en

