


Single Slit Diffraction

λ = wavelength
a = the width of the slit
θ = angle where the first minimum (zero occurs)

𝜃 =
𝜆

𝑎

Decreasing a (denominator) increases 
the width of the of the central spot 
(diffraction)

Small a Larger a



Notice the “width” of the bright spot is proportional to 2θ.  This figure I took from you book, page 367, and settles the 
question I had if the want the width at the base like here, or in the half height.  It is at the base so when asked you use  2θ.

So from this figure we see that when asked about widths and resolution use the following relation ship

𝜃 =
𝑠

2𝐷

Increasing λ (numerator) increases the width of the 
central spot (diffraction)

So notice RED is wider than BLUE

λ = wavelength
a = the width of the slit

𝜃 =
𝜆

𝑎



Notice the “width” of the bright spot is proportional to 2θ.  This figure I took from you book, page 367, and settles the 
question I had if the want the width at the base like here, or in the half height.  It is at the base so when asked you use  2θ.

So from this figure we see that when asked about widths and resolution use the following relation ship

𝜃 =
𝑠

2𝐷



Multiple Slit Diffraction

Blue line is what the 
Single slit diffractions 
looks like

N=4 slits N=6 slits

To find the number of  primary maximum we use the following relations ships



To find the number of  primary maximum we use the following relations ships

First minimum condition for single slit of width a:    sin𝜃 =
𝜆

𝑎

For slits separated by d, the constructive interference occurs when          𝑑𝑠𝑖𝑛𝜃 = 𝑚𝜆 or 𝑠𝑖𝑛𝜃 =
𝑚𝜆

𝑑

Combining these two equations gives 𝑚(𝑚𝑎𝑥)𝜆

𝑑
=
𝜆

𝑎
𝑚(𝑚𝑎𝑥) =

𝑑

𝑎

In this figure the width of the slit is 𝑎 = 3𝜆 𝑎𝑛𝑑 𝑑 = 8𝜆

We thus expect that the primary 𝑚 𝑚𝑎𝑥 =
8

3
𝑖. 𝑒, 2,this means 

we will have maxima at m=0, ±1±2, i.e., 5 primary maxima.



Diffraction Grating

Where d is the separation between the slits, and m is the diffraction order.

Resolution of a grating:   

𝑑𝑠𝑖𝑛 𝜃 = 𝑚𝜆, 𝑚 = 0,1,2,3



Rayleigh criterion for resolving two objects



Doppler Formula
𝑓𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑟

𝑐 ∓ 𝑢𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑟
=

𝑓𝑠𝑜𝑢𝑟𝑐𝑒
𝑐 ± 𝑢𝑠𝑜𝑢𝑟𝑐𝑒

c = speed of the wave
uobserver = speed of observer
usource = speed of source
fobserver = frequency of observer
fsource = frequency of source

Source towards the observer:  - usource

Source away from the observer: usource

Observer towards the source:   uobserver

Observer  away from the source: -uobserver


