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Lasers sources  
Some operating characteristics: laser modes 

Schematic diagram of a He -Ne laser  
Possible longitudinal  

resonant modes  

(cavity length = L) 
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Lasers sources  
Some operating characteristics: laser modes 

Schematic diagram of a He -Ne laser  

Possible longitudinal  resonant modes 

(cavity length = L) 

Laser cavity configurations  
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Lasers sources  
Some operating characteristics: laser modes 

Possible transversal  resonant modes  
Gaussian TEM00 

Hermite -Gaussian TEM02 

Laguerre -Gaussian 
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Lasers sources  
Some operating characteristics: continuous & pulsed  

Near IR continuous laser  Output wavelength: 
narrow bandwidth  

Transversal mode  

Line width:  
FWHM ~ 0.02 nm  
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Lasers sources  
Some operating characteristics: continuous & pulsed  

Picosecond pulsed laser  
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Individual pulse 
characteristics  
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Lasers sources  
Some operating characteristics: continuous & pulsed  

Picosecond pulsed laser  
Pulse dispersion through media  

Dispersion in optical fibers  

Dispersion compensation  
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Lasers sources  
Some operating characteristics: temporal coherence  
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Lasers sources  
Some operating characteristics: temporal coherence  

Packets of emitted light  

(Coherence time) 
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Lasers sources  
Some operating characteristics: temporal coherence  

Coherence time 

Laser cavity  

Emitted packets  

Two emissions 
side-by-side 
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Lasers sources  
Some operating characteristics: temporal coherence  

Temporal coherence length contributes to interference  ability  

Coherence time Two emissions 
side-by-side 
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Lasers sources  
Some operating characteristics: spatial coherence  
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Lasers sources  
Some operating characteristics: temporal & spatial coherence  
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Electric fields of 
focused laser beams  
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Lenses 
Snellõs law 

Light ray propagating through two media  
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Lenses 
Snellõs law & total internal reflection 

Angle of incidence and internal reflections:  

Fiber optics  

Laser in fiber  
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Lenses 
Snellõs law: refraction at a spherical interface 
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Lenses 
Types 

Convergent lenses 

Divergent lenses  
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Virtual focal point  

Focal point  

Lenses 
Types 
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Lenses 
Imaging properties: real image  
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Lenses 
Imaging properties: real image formation  
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Lenses 
Imaging properties: real image formation  

f

Wavefronts 
of light  

Microscope objectives  
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Lenses 
Imaging properties: virtual image  

fSS

111

21

=+

fS <1for 



     Mechanical Engineering Department 

Lenses 
Imaging properties: virtual image  
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Lenses 
Imaging properties: real image formation  
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Lenses 
Imaging properties: real image formation  
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Lenses 
Some optical aberrations: spherical  

No-aberration  

Spherical aberration  

Spherical aberration  
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Lenses 
Some optical aberrations: coma & chromatic  

Removing chromatic 
aberrations  
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Lenses 
Some optical aberrations: distortion (need for òcameraó 

calibration and software)  

Barrel  Pincushion Mustache  
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Course Projects  
Overview  

Å Shearography: NDT  

Å Fringe Projection: Shape measurements & NDT  

Å MEMS metrology: Shape/deformation measurements & NDT  
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Nondestructive testing: standoff detection  

Internal defect detection & measurements  

Developed holographic system in the field  
Realized opto -electronic head with 

pulsed laser  

Course Projects  
Overview: shearography  
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Hidden object under personõs shirt Detected defect an inside object  

Nondestructive testing: standoff detection  

Internal defect detection & measurements  


