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11-27

A collimated light beam is incident normally on three very narrow, identical slits. At the center of the pattern projected on screen, the irradiance is Imax.

a. If the irradiance IP at some point P on the screen is zero, what is difference between light arriving at P from neighboring slits?

b. If the phases difference between light waves arriving at P from neighboring slits is π, determine the ratio.

c. What is Ip/Imax at the fist principal maximum?

d. If the average irradiance on the entire screen is Iav, what is the ratio Ip/Iav at the center maximum?

Sol:


[image: image1.png]



(a) 

[image: image2.wmf]D

=

a

sin

q

=

p

l

®

亮

=

p

 

l

2

®

ˆÃ

I

=

I

0

 

i

k

j

j

sin

b

b

y

{

z

z

2

 

J

sinN

a

a

N

2

a

=

k

2

 

a

sin

q

I

=

0

sinN

a

=

0

’A

a

¹

0

a

=

p

p

N

,

p

=

1

,

2

,

3

,

...

...

a

=

60

 

°

,

120

 

°

,

...

...

phase

difference

f

=

k

D

=

k

a

sin

q

=

2

 

a

f

=

120

 

°


(b) 

[image: image3.wmf]f

=

p

a

=

f

2

=

p

2

I

=

I

0

 

i

k

j

j

sin

b

b

y

{

z

z

2

 

i

k

j

j

j

j

sin

N

 

p

2

p

2

y

{

z

z

z

z

2

=

I

0

 

i

k

j

j

sin

b

b

y

{

z

z

2

 

i

k

j

j

j

j

-

1

p

2

y

{

z

z

z

z

2

I

p

=

1

9

 

I

max


(c) 

Ip = Imax
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