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Spherical lens (R1 first surface, R2 second surface)   ( ) 
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Optical fiber (core n1, cladding n2, radius a) 









= −

1

21sin
n
n

cθ              2
2

2
10 sin nnnNA a −== θ          

1

21

n
nn −

=∆  

Gaussian Beams 
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Wave Optics 
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Electromagnetic Optics ( charge free region) 
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Stepped Index Optical Fiber (core n1, cladding n2, core radius a) 
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Graded Index Optical Fiber (core n(r), cladding n2, core radius a) 
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Fiber Dispersion and Loss 
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Fiber Coupling Loss (lateral d, angular θ, longitudinal s) 
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