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Equipment setup

DC power 
supply (10V)

Vertical 
filament 
bulb kit

Blocks

Green laser (a follow-
on experiment)

Mounting board for
Young’s double slits

Magnification
Eyepiece

Retort stand, 
boss and clamp

About 1.0m
About 1.5m

Measure slit to eyepiece displacement accurately (with a 
metre rule) once you have successfully located coloured

fringes in the eyepiece.

Double slits



Vertical 
filament 
bulb kit



Vertical 
filament 
bulb kit



Mounting board for
Young’s double slits

Double slits

Each board has a different
pair of double slits. Spacing varies
from about 1 to 5mm.

Measure spacing precisely 
with a digital caliper.



Magnification
Eyepiece

1. Look through slits with your eye 
and line up the filament.

2. You should be staring at the 
filament shining through the slit.

3. Then position the magnifying 
eyepiece where your eye was.



Stare though the eyepiece, and hopefully you will see coloured fringes formed by the
interference of light emerging from the double slit….

Turn off ambient lighting first!



1mm

Note scale in field of view of eyepiece is 1mm (divided up into 100 lines)

Fringes resulting from the interference of the red to purple wavelengths of light passing
through the pair of thin slits of spacing s.



1mm

Count the fringes relative to the 1mm scale and hence determine
the wavelength(s) of light. It is easier to achieve this is you select a single
colour first …



Select a single wavelength 
using coloured filters 
placed after the filament



Count the fringes relative to the 1mm scale and hence determine
the wavelength(s) of light. It is easier to achieve this is you select a single
colour first …

1mm



1mm



θ
1.00mD ≈

x

s

Young’s double 
slits of spacing s 
and slit width w

Young’s slits

sins nθ λ=

tanx D θ=

1.00mm

Fringe maxima
(constructive interference)

From geometry of eyepiece and slit

integer

wavelength

Note since angles are small sin Dnx D D
s
λθ θ≈ ≈ ≈





%youngs_slits_fringes
% Simulates the coloured fringe pattern produced from a white light source
% which illuminates a pair of (thin) double slits of spacing s and width w.
% It is assumed all spectral components contribute equally to the resulting
% image, over the range of frequencies 405THz (red) to 680THz (Purple).
%
% LAST UPDATED by Andy French May 2024.
 
function youngs_slits_fringes
 
D = 1.00;  %Distance from slit to magnifying eyepiece (in m).
c = 2.998e8;  %Speed of light /ms^-1
s = 10; %Slit spacing /mm
w = 0.1; %Slit width /mm
xw = 1.5; %Width of (magnifying) eyepiece scale
P = 5000; %Data points for eyepiece scale plot
 
%
 
%Define an array of frequencies /THz which comprise the white light source
%incident to the double slit
f = linspace(405,680,50);
 
%Compute wavelengths /nm
lamda = 1e9*c./(f*1e12);



%Determine distance along magnified scale (-xw/2 ... xw/2) 
%(in mm) corresponding to light of wavelength lamda (in nm) 
%illuminating the double slit.
function x = fringes( lamda, D, s, xw )
n=0; x=0;
while x(end)<xw/2
    n = n+1;
    %Angle of fringe maxima /rad

theta = asin( n*lamda*(1e-9)/(s*1e-3) ); 
    %Fringe distance in frame of eyepiece /mm
    x = [x,D*1000*tan(theta)]; 
end
 
%Add negative n values to make the fringe pattern symmetric
xx = fliplr(x); x = [-xx(1:end-1),x];

θ
1.00mD ≈

x

Young’s slits



%RGB colour from light frequency /THz
function RGB = RGB_from_f(f)
F = [405,480,510,530,600,620,680];
R = [1,1,1,0,0,0,137/255]; 
G = [0,127/255,1,1,1,0,0];
B = [0,0,0,0,1,1,1];
RGB = zeros( numel(f),3 );
r = interp1( F,R,f ); g = interp1( F,G,f ); 
b = interp1( F,B,f );
RGB(:,1) = r(:); RGB(:,2) = g(:); RGB(:,3) = b(:);

%Plot vertical lines for each fringe
for n=1:length(f)

x = fringes( lamda(n), D, s, xw );
    for m=1:length(x)
        plot( x(m)*[1,1],[0,1],'color',RGB_from_f(f(n) ) );
    end
end
plot( [0,0],[0,1],'color',[1 1 1] );





%Far-field diffraction pattern of N slits of width w (mm) 
%and spacing s (mm). Note intensity I is normalized to unity 
%at theta=0. wavelength in nm and angle theta from boresight 
%in radians.
function I = fraunhofer(theta,lamda,w,s,N)
lamda = 1e3*lamda*1e-9; %Convert wavelength to mm
a = pi*w*sin(theta)/lamda;
b = pi*N*s*sin(theta)/lamda;
c = pi*s*sin(theta)/lamda;
I = ( sin(a).*sin(b)./( a.*sin(c) ) ).^2 ;





%Initialize R,G,B colours for each position along eyepiece 
scale
R = zeros(1,P); G = zeros(1,P); B = zeros(1,P); 
 
%Plot far-field pattern
thetamax = atan(0.5*xw/(1000*D));
theta = linspace( -thetamax,thetamax,P );
x = 1000*D*sin(theta);
axes('nextplot','add');
for n=1:length(lamda)
%Compute far-field intensity pattern
    I = fraunhofer(theta,lamda(n),w,s,2); 
    RGB = RGB_from_f( f(n) );
    plot( x,I,'color', RGB );  %Overlay pattern
    %Add to total colour intensity, 
    %weighted by far-field     pattern
    R = R + I*RGB(1); G = G + I*RGB(2); B = B + I*RGB(3);
End
%Normalize colour values
R = R/max(R); G = G/max(G); B = B/max(B); 







Extension:  Shine a green laser at the double slit, and observe the 
Resulting interference pattern on a screen.

Screen

Green laser



Extension:  Shine a green laser at the double slit, and 
observe the resulting interference pattern on a screen.

Interference 
pattern



Note the
detailed 
structure of 
maxima and 
minima since 

10,000s λ≈



Watch out for backscatter – an interference pattern not an alien infection!



http://www.eclecticon.info/physics_notes_waves.htm
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