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35-2 Young’s Interference

Figure  gives the basic arrangement of Young’s experiment. Light from a distant 

monochromatic source illuminates slit S0 in screen A. The emerging light then spreads 

via diffraction to illuminate two slits S1 and S2 in screen B. Diffraction of the light by these 

two slits sends overlapping circular waves into the region beyond screen B, where the 

waves from one slit interfere with the waves from the other slit.

A photograph of the interference 

pattern produced by the 

arrangement shown in the 

figure(right), but with short slits. 

(The photograph is a front view 

of part of screen C of figure on 

left.) The alternating maxima 

and minima are called 

interference fringes (because 

they resemble the decorative 

fringe sometimes used on 

clothing and rugs).



35-2 Young’s Interference

(a) Waves from slits S1 and S2

(which extend into and out of the 

page) combine at P, an arbitrary 

point on screen C at distance y 
from the central axis. The angle θ 
serves as a convenient locator 

for P. 

(b) For D >> d, we can approximate 

rays r1 and r2 as being parallel, at 

angle θ to the central axis.

The conditions for maximum  and minimum  intensity are









35-3 Interference and Double-Slit Intensity

If two light waves that meet at a point are to interfere perceptibly, both must have 

the same wavelength and the phase difference between them must remain constant 

with time; that is, the waves must be coherent.

A plot of equation below, showing 

the intensity of a double-slit 

interference pattern as a function of 

the phase difference between the 

waves when they arrive from the two 

slits. I0 is the (uniform) intensity that 

would appear on the screen if one 

slit were covered. The average 

intensity of the fringe pattern is 2I0, 
and the maximum intensity (for 

coherent light) is 4I0.

As shown in figure, in Young’s interference experiment, two 

waves, each with intensity I0, yield a resultant wave of intensity 

I at the viewing screen, with

where





35-4 Interference from thin films

When light is incident on a thin transparent film, the light 

waves reflected from the front and back surfaces interfere. 

For near-normal incidence, the wavelength conditions for 

maximum and mini- mum intensity of the light reflected 

from a film with air on both sides are

and 

where n2 is the index of refraction of the film, L is its thickness, and λ is the 

wavelength of the light in air.

Reflections from a 

thin film in air.

If a film is sandwiched between media other than air, these equations for bright and 

dark films may be interchanged, depending on the relative indexes of refraction.

If the light incident at an interface between media with different indexes of refraction is 

initially in the medium with the smaller index of refraction, the reflection causes a 

phase change of π rad, or half a wavelength, in the reflected wave. Otherwise, there 

is no phase change due to the reflection. Refraction causes no phase shift.



35-4 Interference from thin films

When light is incident on a thin transparent film, the light 

waves reflected from the front and back surfaces interfere. 

For near-normal incidence, the wavelength conditions for 

maximum and mini- mum intensity of the light reflected 

from a film in air are

and 

where n2 is the index of refraction of the film, L is its thickness, and λ is the 

wavelength of the light in air.

The incident pulse is in the 

denser string.

The incident pulse in the lighter string. 

Only here is there a phase change, 

and only in the reflected wave.

Reflections from a 

thin film in air.






