Phase and Phase Difference.

In this diagram the graphs are of displacement against time.

This could show 2 identical pendulums – with B being released just as A passes through the central position – they are oscillating with the same amplitude and frequency but they are not in step – not ‘in phase’ – they are at different stages, or different phases, of their oscillations when we look at them at the same time.
Alternatively A and B could be 2 particles in a wave, with B being quarter of a wavelength away from A.

So a quarter cycle phase difference between particles corresponds to a quarter wavelength path difference.

These diagrams show what happens to the phase (stage of oscillation) of a wave on a string when it is reflected:






Fixed end




Free end
Wave reversed on reflection – half cycle phase change.

No change in phase.
This sequence of displacement-distance graphs shows a wave at time intervals a quarter of a cycle apart.  The different points in the wave are oscillating with different phases.  In particular P and Q (half a wavelength apart) have a phase difference of half a cycle – they are in antiphase.
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