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Problem: Double-Slit Experiment

The geometry of the double-slit interference is shown in the Figure 14.2.3.

oy

Figure 14.2.3 Double-slit experiment

Suppose in the double-dlit arrangement, 0.150 mm, d = 120cm, A = 833nm/_ = and y= 2.00
cm

(a) What is the path difference & for the rays from the two dits arriving at point P?
(b) Express this path difference in terms of A.
(c) Does point P correspond to a maximum, a minimum, or an intermediate condition?

Solutions:

(a) The path difference is given by & =dsiné. When L=y, # is small and we can
make the approximationsin® = tané& = y/ L. Thus,

20010 m
1.20m

azdﬁ]ql.sﬂxm'*m] 2.50x10° m

(b) From the answer in part (a), we have

d 2.50x10"m "

——— = --«3.{}{}
A 833x107m

or d=3.004.

(c) Since the path difference is an integer multiple of the wavelength, the intensity at
point P is a maximum.



