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Nuclear stability





Extension�Sheet





Some nuclei are stable, some are radioactive. 


The graph shows the line you get if you plot the �number of neutrons against number of protons, �for stable nuclei.


Look at the graph :


Stable nuclei


At first, the number of neutrons is equal to �the number of protons.�For example, the Oxygen you are breathing is�        with 8 protons (Oxygen) and therefore �8 neutrons to make the 16 nucleons. �If all nuclei were like this, the graph would �follow the dashed line.


Bigger atoms tend to be less stable.�To be stable they need more neutrons. This �is why the graph rises above the dashed line.


Unstable nuclei


The shaded areas show nuclides that are �unstable.


As they decay radioactively, they form new �nuclides which are always closer to the �main line of stable nuclei.


A nuclide in the area above the line decays by emitting a – particle (an electron).�See page 345 and Note 1 below.


A nuclide in the area below the line decays by emitting a + particle.�This is a positive electron, called a positron (page 354).  See Note 2 below.
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1.	– decay (emission of an electron).   See page 345. �One of the neutrons in the nucleus changes into a �proton (which stays in the nucleus) and an electron �which is emitted (as a (-particle).


We can explain this in terms of quarks.  A neutron is �made up of 3 quarks, and so also is a proton.�The quarks are of 2 kinds, called up (u) and down (d). �A neutron is made of u d d; and a proton is u u d. 


In – decay, one of the down quarks changes to �an up quark, as shown :


2.	+ decay (emission of a positron).


One of the protons in the nucleus changes into a �neutron (which stays in the nucleus) and a positron �(positive electron) which is emitted (as a + particle). 


It happens because one of the up quarks changes into �a down quark.


Can you draw a diagram for this? 
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