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A. Consider a He-Ne laser of wavelength 632.8 nm with a power of 5 mW is incident from
the air (nair = 1.000) into the water (Nwawer = 1.333).
(a) (3%) Find the total number of photons in an emission time of 3 min.
(b) (3%) When the laser source is changed to a Ar* laser (A = 514 nm), what is the total

number of photons in the same emission time?

B. Optical fiber has a core index of 1.502 and a cladding index of 1.471. The fiber exhibits
an attenuation of 0.000335 dB/m for operating at wavelength range of optic
communication (1.550 pum).

(a) (3%) Calculate the number aperture and half-acceptance angle of the fiber.

(b) (3%) Find the diameter limit of fiber for the single-mode performance.

(c) (4%) When the fiber diameter is 70 pm, determine the number of propagating modes.

(d) (4%) After passing a distance of 6 km in the fiber, the output power of light only left 2
mW. What is the input power to the fiber?

C. Parallel laser beam with a wavelength of 532 nm is incident normally on a slit, which has

a width of 0.42 mm. The diffraction patten is obtained on the screen.

(a) (3%) The first minimum is located at a distance of 0.72 mm from the central
maximum. Estimate the spacing between the slit and screen.

(b) (3%) Find the location of the fifth minimum from the central maximum.

(¢) (6%) The single slit is replaced by a double-silt to form the diffraction patten. The
double-silt has two slits of width 0.34 mm and separated by a distance of 1.36 mm.
How much bright fringes can be revealed in the central peak of the diffraction patten?
Which is the missing order?

(d) (6%) Following (c), what is the angles and intensities of the first and second order of

interference fringes, relative to the zeroth-order maximum.

D. Suppose a Fresnel biprism of refractive index Fresnel Screen

. X . Source  biprism FA’,

1.58 1s used to generate the interference fringes o
as shown in Figure. The fringe separation for a ‘.
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green laser of wavelength of 532 nm is 1.1 mm = B

. . S

and the distance between the light source and !, 2}

screen is 190 cm. The Fresnel biprism is located ' . joid

180 c¢m in front of the screen. ' Py
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(a8) (6%) Determine the apex angle (o) of biprism.
(b) (6%) If the distance between the light source and screen is maintained at 190 cm,

how to have the fringe separation of 1.8 mm for the same green laser?
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