OPTICS AND LASERS -
LECTURE 2

OPTICAL RAY PROPAGATION
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Assumption

% Paraxial Approximation

Sin O ~ Tan 0 ~ 0 ~ slope
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Transforming a ray In free
space
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ABCD Matrices or ray matrices
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Do something a bit harder...

Sor,=r,andr = - (r-r )/f =1 -r/t
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—
| IE— 1 — — —

_

_

_.J/a

(1) Straight Section: : d

Length d 0 1
d
1 z3

(2) Thin Lens: ! 0
Focal length f )
'(f > 0, converging; T 1
f <0, diverging)

(3) Dielectric Interface: 1 0
Refractive indices 0 N
ny, ny n

e |

p12 of the handout

(4) Spherical Dielectric 1 0
Interface: ny—ny m
Radius R n; R ny
5 5 1 0
(5) Spherical Mirror:
i =2 1
Radius of -2
adius o =

curvature R




How to model a real lens?

Dielectric ~ prop Dielectric
interface interface
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MORE COMPLEX
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Afocal zoom system

Focussing lens
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We can use ABCD Matrices to
model astigmatic systems

1.e. a system that does not have the same focal length in
two planes

Just do each dimension separately




WHAT SLOF>

p—
—
—

SN EEERSEEHOC@S]

[Tl

IOEETT T GET?

I Mg Nn~1.5
-1M OM O.5M
A. -6/7 B. -12/11
C. 6/7 D. -4/5




IREE SO L UTIONS .

B =il




