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Fig. 3.39: A schematic illustration of the He-Ne laser

a

A modern stabilized HeNe laser.

|SOURCE: Courtesy of Melles Griot
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= \J \u™ _/V\/_>Oul 4=980 nm
In
0 El Fig. 3.43: A simplified schematic illustration of an EDFA (optical
amplifier). The erbium-ion doped fiber is pumped by feeding the
light from a laser pump diode, through a coupler, into the erbium ion
Fig. 3.42: Energy diagram for the Er3* ion in the glass fiber medium doped fiber.
and light amplification by stimulated emission from E) to E|. Dashed From Principles of Electronic Materials and Devices, Second Edition, S.0. Kasap (© McGraw-Hil, 2002)
arrows indicate radiationless transitions (energy emission by lattice Ptp:/iMaterials.Usask.Ca
vibrations)
From Principles of Electronic Materials and Devices, Second Edition, S.0. Kasap (© McGraw-Hill, 2002)
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FIGURE 3.1 Basic structure of a Fabry-Perot laser diode
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Optical Coherence Tomography (OCT)

AR A 0
Figure 4. In vivo ulrahigh resaluten OTT mage of the human retina taken wilh =
eroacans SLD light source. Image aal resciuton M the reEna was about 3.2 pm ana
ransierse resoluton was about 15-20 pm. All e major nirarelinal ‘ayers can be clearly
seen m tvs uarahigh resalutan OCT image.
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Figure 3. (A) In vivo endoscopic OCT image of rabbit esophagus with corresponding histology (B).
Good correlation is seen between the OCT and histological cross sections for epithelium (ep), lamina
propria {Ip), muscularis mucosa (mm), submucosa (Sm), and inner (im) and outer muscular {om)
layers.
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Emission Intensity Allowed Cavity Relative intensity
Oscillations
Doppler _
/ broadening n@2)=L

(@ (b)

Fig. 3.41: (a) Doppler broadened emission vs. wavelength
characteristics of the lasing medium. (b) Allowed oscillations and their
wavelengths within the optical cavity. (¢) The output spectrum is
determined by satisfying (a) and (b) simultaneously.

From Principles of Electronic Materials and Devices, Second Edition, S.0. Kasap (© McGraw-Hill, 2002)
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Diclectyic mirror containing
active layer
ho,
[ AE, .
E — ey E, Holes in VB Polished face
(b) pev | [l4eV £ Eo = Empty states Diclectric mirror
A .
E Fabry-Perot cavity
Holes in VB Density of states
(©)
Length, L
Fig. 6.55: (a) A double heterostructure diode has two junctions which Height, B ywigin w Diffraction
are between two different bandgap semiconductors (GaAs and AlGaAs). limited laser bear
(b) Simplified energy band diagram under a large forward bias. Lasing
recombination takes place in the p-GaAs layer, the active layer. (c) The
density (.)f states and energy dls}rlbutlon 4of electrons and holes in the Fig. 6.56: A semiconductor lasers have an optical cavity to
conduction and valence bands in the active layer. build-up the required electromagnetic oscillations.
From Principles of Electronic Materials and Devices, Second Edition, S.0. Kasap (© McGraw-Hil, 2002) From Principles of Electronic Materials and Devices, Second Edition, S.0. Kasap (© McGraw-Hill, 2002)
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Laser Chip Side View FP Laser Far Field Pattern
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VCSEL Far Field Pattern
Why VCSEL?
e Vertical output light
o Excellent performance ~ For@ l?ser)
2g-a; )L _
o Lower fabrication cost RiR.e =1
¢ On-wafer testing Sg=a+ iln 1
K i 2L \RR,
¢ High coupling
efficiency to fiber For semiconductor lasers,
usually L=200~1000um and
R=0.15~0.9
For VCSEL, usually
L=0.5~3um and R~0.99

54




