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	Types of Radiation

	Radiation
	Mass (u)
	Charge
	Identity
	Velocity
	Penetrating Power

	Alpha(()
	4
	2+
	He2+
	0.1c
	Very low

	Beta(()
	0.00055
	1-
	e- (electron)
	<0.9c
	Moderate

	Gamma(()
	0
	0
	High-Energy Photon
	c
	Extremely high


In general:


Alpha emitters do more damage inside the body than outside.

Beta emitters do more damage outside the body than inside.


Gamma radiation is highly energetic and is extremely dangerous in all situations.

All isotopes of elements above bismuth (83) are radioactive.

	Radioactive Decay and Nuclear Change

	Type of Decay
	Decay Particle
	Particle Mass (u)
	Particle Charge
	Change in Nucleon Number
	Change in Atomic Number

	alpha decay
	(
	4
	2+
	Decreases by 4
	Decreases by 2

	beta decay
	(
	0
	-1
	No change
	Increases by 1

	gamma radiation
	(
	0
	0
	No change
	No change

	positron emission
	(+
	0
	1+
	No change
	Decreases by 1

	electron capture (EC)
	e- absorbed
	0
	-1
	No change
	Decreases by 1


-In electron capture a core electron is absorbed by the nucleus.  When an outer electron falls down to fill that position, X-ray radiation is given off.
-The result of electron capture and positron emission is the same, but the mechanism through which it occurs is different.
	Some Differences Between Chemical and Nuclear Reactions

	Chemical
	Nuclear

	1.  Atoms retain their identity.
	1. Atoms usually change from one element to another.

	2.  Reactions involve only electrons, and usually only outermost electrons.
	2. Reactions involve mainly protons and neutrons.  It does not matter what the valence electrons are doing.

	3.  Reaction rates can be sped up by raising the temperature.
	3.  Reaction rates are unaffected by changes in temperature.

	4.  Energy absorbed or given off in reactions is comparatively small.
	4.  Reactions sometimes involve enormous changes in energy.

	5.  Mass is conserved.  The mass of products equals the mass of starting materials.
	5.  Huge changes in energy are accompanied by measurable changes in mass (E = mc2)


	Nuclear Symbols for Subatomic Particles

	Particles
	Symbols
	Nuclear Symbols

	Proton
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	Neutron
	n
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	Electron
	e-, (
	
[image: image4.wmf]e

0

1

-

 or 
[image: image5.wmf]b

0

1

-



	Positron
	e+, (+
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	Alpha Particle
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	Beta Particle
	( or (-
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	Gamma ray
	(
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Alpha Decay: 
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Half-Life:


The period of time for ½ of an original radioactive sample mass to decay.



Fraction remaining = 1/2n
In radioisotopic dating, the age of the object must be within a few half-lives of the radioactive substance being used to measure it.
Example Problems:  
Fill in the missing data and identify the type of decay process.
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Determine the resulting equations from:

The bombardment of Sb-121 by alpha particles to produce I-124, followed by its radioactive decay by positron emission.

Solve:

A piece of wood from an Egyptian tomb has a carbon-14 activity of 980 counts per hour.  A piece of new wood of the same size gave 3920 counts per hour.  What is the age of the wood from the tomb?  (Carbon-14 half-life = 5730 years)
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