11. A diffraction pattern forms when light passes through a single slit. The wavelength of the
light is 675 nm. Determine the angle that locates the first dark fringe when the width of the
slitis (a) 1.8 x 10* m and (b) 1.8 x 10® m.

For diffraction from a single slit, dark fringes are found from the relationship

W sin(0) = mAi
Solving for 0
0 = sin~! (m_l) = sin~?! (i)
B w/ w

m is 1 for the first dark fringe.

(A . _,(675x107°m
0o = sin (W) =S \18x10*m

a

> =sin"1(3.75x1073) = 0.215°

A 675x10°m
0, = sin~?! (W) =sin~?! (—) =sin"1(3.75x1071) = 22.02°

b 1.8x10%m
0,=0.21°
0, = 22°
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