Radioactivity Notes
History: Henri Bequerel discovered radiation accidentally when he left some photographic plates in his drawer with some uranium salt. The plate changed-something was invisibly coming from the uranium. His pals Pierre and Marie Curie isolated polonium and radium. Radiation is actually all around us like radon gas. Sometimes is dangerous though.

	Info
	Alpha
	Beta
	Gamma

	Nature
	Helium nucleus.
	A high speed electron
	Electromagnetic wave high frequency.

	Why released?
	this 2p2n nucleus is spit out to change an unstable nucleus to a stable one
	Neutron in the nucleus changes into proton and electron. electron is spit out as beta
	nucleus wants to lose surplus energy

	Affected by?
	Electric fields - attracted towards negative plate

2+charge
	Electric fields – attracted to positive plates.
 -1charge
	Nothing far as you’re concerned. Isn’t deflected

	Penetrating power
	paper
	5mm aluminium
	several cm lead

	Examples/Emitted by:
	Americium 241-smoke detectors
	Carbon 14-dating
	Cobalt 60-cancer treatment


Definition: Radioactivity is the spontaneous disintegration of unstable nuclei with the emission of one or more types of radiation.
Radioisotope: A version of a chemical element that has an unstable nucleus and emits radiation during its decay to a stable form
Nuclear Reactions
As the name suggests – you only concentrate on what is in the nucleus. The electrons don’t matter. One element changes into another here if not two.
	Nuclear Reactions:


1. Changes occur in nucleus
2. New element may be formed
3. No chemical bond formation involved
	Chemical Reactions:


1. No change occurs in nucleus
2. New element cannot be formed
3. Transfer or sharing of electrons involved i.e. chemical bond formation


Here is how the release of particles affects the nuclei-we only look here at alpha and beta emission because gamma does not change the nucleus:

	
	Mass Number
	Atomic Number

	Alpha
	Goes down by 4
	Goes down by two

	Beta
	Doesn’t change 

(neutron        proton + electron)
	Goes up by one


Half Life: the half life of an element is the time taken for half of the nuclei in any given sample to decay.

* A Geiger Muller tube and rate meter is used to measure it.
* Count rate example: 400 and 30 minutes later 200. That means half life is 30 minutes long.

Uses of Radiation: NB: you need to know 3:

* Medical: Gamma is used to kill cancer. Sterilize.
* Archeological: Carbon 14 dating
* Food: Irradiation-kills bacteria on food without losing taste
Carbon Dating

Carbon-14 dating has a half-life of about 5700 years, which allows the age of ancient materials to be determined. Plants take in small amounts of carbon-14 during photosynthesis which becomes incorporated into its tissues. When is dies it stops taking in CO2 and the level of carbon-14 falls as it decays (disintegration). Therefore the age of an artefact can be estimated by measuring the ratio of C-12 to C-14 present in the artefact.
Background Radiation

There is always a certain amount of radiation in our environment (known as background radiation). Most occurs naturally e.g. radon gas from ground, and cosmic rays from space, but some is man-made e.g. medical uses

	1.3 Radioactivity 

By the end of this you should be able to
	How well do I know it??

	
	Good
	Fair
	Poor

	define radioactivity

describe the nature and penetrating ability of alpha, beta and gamma radiation

give one example each of the following: an α emitter, a β emitter and a γ-emitter

explain how radiation is detected having seen a demonstration / video ( principles of a geiger muller tube not required)

define radioisotopes

define and explain half life (non-mathematical treatment)

give a historical outline of:

· Becquerel’s discovery of radiation from uranium salts

· Marie and Pierre Curie’s discovery of polonium and radium

comment on  the widespread occurrence of radioactivity

distinguish between a chemical reaction and a nuclear reaction (simple equations required, confine to α and β emissions)

state three uses of radioactivity, including food irradiation and the use of 60Co for cancer treatment

explain how 14C is used for age determination (calculations not required)
	
	
	


