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Figure 14.25 The first ruby-laser configuration, just about life-sized.
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Flat mirror (Reflectivity = 0.999) Concave mirror
(Reflectiyity = 0.985)

Very thin tube

P
-
Laser beam
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Fig. 3.39: A schematic illustration of the He-Ne laser
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A modern stabilized HeNe laser.

|ISOURCE: Courtesy of Melles Griot

From Principles of Electronic Materials and Devices, Second Edition, S.O. Kasap (© McGraw-Hill, 2002)‘- 9
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FIGURE 3.1 Basic structure of a Fabry—Perot laser diode.
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Figure 4. In vivo ultrahigh rescluton OCT mage of the human retina taken with 3
broadband SLD light source. Image axal resolution in the reting was about 3.2 pm and
transverse resoluton was about 15-20 pm. All the major ntraretinal 'ayers can be clearly
seen in this uirahigh resoluton OCT image
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Figure 3. (A) /n 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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http://computer.howstuffworks.com/laser-printer2.htm

1. Charging (usually negative)

2. Exposure (laser scanning to
remove charge)

3. Developing (adding carbon
powder to the drum)

4. Transferring (print powder to paper)

5. Fusing

6. Clean
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Optical Tweezer
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雷射加工影片/ag50nm.mpg
雷射加工影片/single_beam.mpg

Lidar

Distance = (Speed of Light x Time of Flight) / 2
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Fig. 6.55: (a) A double heterostructure diode has two junctions which
are between two different bandgap semiconductors (GaAs and AlGaAs).
(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 of states and energy distribution of electrons and holes in the
conduction and valence bands in the active layer.

From Principles of Electronic Materials and Devices, Second Edition, S.O. Kasap (© McGraw-Hill, 2002)
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Current Optical cavity
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Fig. 6.56: A semiconductor lasers have an optical cavity to
build-up the required electromagnetic oscillations.

From Principles of Electronic Materials and Devices, Second Edition, S.0. Kasap (© McGraw-Hill, 2002)
http://Materials.Usask.Ca
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The following threshold condition must be satisfied to make a laser lase.
RleeZ(g—ai)L 1

1 1
:>g:ai+—ln(—j _ _
2L Rle ) Active materlatlgal)L
R : the mirror reflectance R,R,eo- ) 97
g : material gain (optical gain) Rye® 2t Rele )
o, - internal optical loss

L : cavity length
When the round trip gain is larger than 1, the light intensity will keep
Increasing until its maximun limit which is set by thepumpingsystem.
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Figure 8-17
Resonant modes
within a laser

cavity.
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The purpose of the
resonance cavity is to
elongate the photon
lifetime in the cavity in
order to increase gain.



Gain Profile and Longitudinal Modes
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Fig. 2.2 Schematic illustration of the gain profile and longitudinal modes of a semiconductor
laser. For the lasing mode in the vicinity of the gain peak, the threshold is reached when gain
equals loss.
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Mask 1: Ridge Etch

Mask 3: Metalization

Mask 2: Nitride Etch
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1. Ridge photo (mask 1)

photoresist

2. Ridge Wet Etch

3. Si3N4 Deposit
/ \

4. Via photo (mask 2)




5. Nitride etch

6. Metal photo (mask 3)

-

7. Metal Deposition & liftoff
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8. Backside lapping & metalization
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9. Bar cleaving

10. HR/AR coating
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Laser Chip Side View




