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Incident Light

A light wave travelling in a medium with a greater refractive index (i = n4) suffers
reflection and refraction at the boundary.

£1999 5.0, Kasap, Optoelectronics (Prentice Hall)
Figure 1.9
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Transmitted
(refiacted) light

Evanescent wave

Incident Feflected
light light
(a) (b) (c)
Light wave travelling in a more dense medium strikes a less dense medium. Depending on
the incidence angle with respect to .. which 1s determined by the ratio of the refractive
indices. the wave may be transmutted (refracted) or reflected. (a) 8, < 8, (b) 6.=8, (c) &,
= f, and total internal reflection (TIR).

£ 1999 5.0. Kasap. Optoelectronics (Prentice Hall)
Figure 1.10
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i 6~90 E; | Evanescent wave
: my >y
Incident g Reflected Incident y Reflected
(a) #;< £, then some of the wave (b) £; = f. then the mcident wave
15 transmufted mfo the less dense suffers total internal reflection.
medium. Some of the wave 15 However, there 15 an evanescent
reflected. wave at the surface of the medium.

Light wave travelling in a more dense medium strikes a less dense medium. The plane of
incidence 1s the plane of the paper and 1s perpendicular to the flat interface between the
two media. The electric field 1s normal to the direction of propagation . It can be resolved
into perpendicular (1) and parallel (/) components
£ 1999 5.0. Kasap. Opfoelecronics (Prentice Hall)

Figure 1.11
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Magnitude of reflection coefficients  Phase changes in degrees

A fr. )r
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Internal reflection: (a) Magnitude of the reflection coefficients 1y and 1|
vs. angle of incidence 6, for n; = 1.44 and n» = 1.00. The critical angle is
44°_ (b) The corresponding phase changes ¢ and ¢, vs. incidence angle.

£ 1999 5.0. Kasap, Optoelsctronics (Prentice Hall)
Figure 1.12
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£ 1999 5.0. Kasap. Opteelectronics (Prentice Hall)
Figure 1.13
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Schematic illustration of the Fabry-Perot optical cavity and its properties. (a) Reflected
waves mnterfere. (b) Only standing EM waves. modes, of certain wavelengths are allowed
in the cavity. (c) Intensity vs. frequency for various modes. R 1s mirror reflectance and
lower R means higher loss from the cawity.
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The retlected light beam in total internal reflection appears to have been laterally shifted by
an amount Az at the interface.
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When medium B 1s thin (thickness d 1s small), the field penetrates to
the BC interface and gives rise to an attenuated wave in medum C.
The effect 1s the tunnelling of the incident beam i A through B to C.
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Glass prism

(a) A light incident at the long face of a glass prism suffers TIR: the prism deflects the
light.

(b) Two prisms separated by a thin low refractive index film forming a beam-splitter cube.
The incident beam is split into two beams by FTIR.
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—— Time v, =y
Amplitude
: At : 1 =cAt ; A :
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(c) 0 Amplitude
Li Time A
>

(a) A sine wave is perfectly coherent and contains a well-defined frequency v,. (b) A finite

wave train lasts for a duration A7 and has a length /. Its frequency spectrum extends over
Av = 1/At It has a coherence time A7 and a coherence length /. (¢) White light exhibits

practically no coherence.
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No interference | Interference

| At
(a) A

No interference

Source

—  Time

(b} Spatially echerent source

(c) Mﬁwm_. ¢  Anincoherent beam

VANV N AN Y
—— Space

{(a) Two waves can only interfere over the time interval Af. (b) Spatial coherence invelves
comparing the coherence of waves emitted from different locations on the source. (¢) An
incoherent beam.
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