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2D and 3D Wavefronts 

Definition: A wavefront is an imaginary line that connects the points on a wave that are in phase, 

e.g. a line joining all the points on the crest of a wave. 

Huygens’ Principle states: “Every point on a wavefront is a source of a spherical secondary wavelet 

that spreads out in all directions at the same speed as the wave. The new wavefront is determined 

by drawing a tangent to the front-most point of every secondary wavelet.” 

Diffraction 

Definition: Diffraction is the ability of a wave to bend and spread out in wavefronts as it passes 

through a small gap or around a sharp edge. 

We can use Huygens’ Principle to explain diffraction. Any point close to a barrier stopping part of 

wave becomes the source of a circular wavelet that moves into the space behind the barrier. This 

forms a new wavefront, with secondary wavelets that can form a new wavefront and so on. 

If waves move through a gap, diffraction occurs at each end of the opening. The waves’ wavelength 

and the size of the opening change the amount of diffraction: a greater wavelength causes more 

diffraction. A smaller gap also causes more diffraction. 

Sound waves are longer than light waves, which allows them to diffract more. This is why sounds in a 

room can be heard from a corridor. Light waves, which are shorter, do not diffract as much and so 

we cannot see around a corner. 

Interference 

Definition: Interference occurs when two waves pass through the same region of space at the same 

time, and superposition of the waves occurs. 

 Constructive interference occurs when two waves in phase meet at a point 

 Destructive interference occurs when two waves that are out of phase meet at a point. If a 

crest and trough with equal amplitudes meet, the two waves will cancel each other out 

completely 

 Nodes are points where interference has caused zero amplitude (total destructive 

interference) 

 Anti-nodes are points where interference has caused maximum amplitude (total 

constructive interference) 

Interference of water waves can be observed by vibrating two beads in a ripple tank in time with 

each other (coherent sources). This generates two sets of circular waves, which interfere with each 

other. The interference pattern produced consists of nodal lines, joining nodes, and anti-nodal lines, 

joining anti-nodes. 

The number of nodal lines can be increased by moving the sources further apart or by decreasing 

the wavelength/increasing the frequency of the waves. 
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Diffraction and interference of light 

The wave nature of light is confirmed by the fact that light can undergo diffraction and interference, 

which are phenomena unique to waves. 

Single slit diffraction: 

Bright bands are caused by constructive interference (anti-nodal lines). Dark fringes are caused by 

destructive interference (nodal lines). 

 

Double slit diffraction: 

Light from a single source passing through two narrow slits in a grating diffracts through each slit, 

producing two sets of circular waves from two coherent light sources. These two sets of waves 

interfere with each other. 

 The pattern on the screen depends on the wavelength of the light and the distance between 

the slit 

o Light with a longer wavelength/lower frequency results in wider bands. Red light will 

have a more stretched out pattern than blue light 

o If the slits are closer together, fewer nodal lines are formed, making the bands 

wider. This causes a more stretched out pattern 

 


