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Problem 45.25 (RHK)

We have to show that the half-width A& of the
double-slit interference fringes is given by
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if @ is small enough so that sin@; €. The half-width is

AGO

the angle between the two points in the fringe where the

intensity is one-half that atthe centre of the fringe.

Solution:

We first work out the expression for the intensity of the
resultant of two coherent waves with phase difference ¢.
Let the electric field components of the two waves at a
point P at time t be described by the functions

E, = E;sin(at),

and

E, =E,sin(wt+4),

where (= 27v) is the angular frequency of the waves

and ¢ Is the phase difference between them. We note



that ¢ depends upon the location of the point P, which is
described by the angle & in a

double-slit experiment.

We have
' E=E+E,
b ' =E,sin(at+p),
]

where the phase /S is

B=39,

and the amplitude is
E, =2E,cosf.
As the intensity | is proportional to the square of the

amplitude, we note that

I(H):4locosz(£j,
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and for small @

¢=2—ﬂd sing ; 2—”dﬁ.
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And

1 (6)=4l,cos’ (%)

Let the centre of the m th- fringe be at angle 6,,. We have



d .
On. _ m, where m is an integer. We note that

1(6,) =41,
Let the intensity is one-half that at the centre of the

fringe at 6. +A&. We therefore have

1(6,+A60)=2l,.
This implies that
cosz(ﬂ(9m+A0)J=1,
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or
1 cos(@Qﬁ@AH +1 :1,
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or

cos(@m?jzo.
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This implies that

27l hpsZ
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or
A=+
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The half-width is the angle between the two points in the
fringe where the intensity is one-half that at the centre of

the fringe. Therefore, half-width of the fringe will be



2|A6|=
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