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This session :

- what happens when the beam hits an optical element
- coupling equations for E fields
- combine multiple optical elements
- example : the optical resonator
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Coupling equations riamphtndevyulinty
t : amplitude transmission

Ein Et Er =r . Ein R : power reflectivityItt ⇐=i⇐iEIYi±¥rI¥I€
Seeveadinymallialfwthereasons Why
the following Is not allowed :

Er=r.Em#ttET
We have replaced a complicated wnsymmetric object with a smiplifuil
symmetric model .

Wehn from experience that the complex details

domotmatterfwmosttasksin modelling laser interferometers for
GW detectors

.

%



 

l 2

Full coupling equations
mirror
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beam splitter
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A note on length and positions in the simulations

We will introduce new length parameters

space minor
space minor
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Numerical example :

'

length
' '

tummy
'

460 arm = 4.103mi

GW induced length change = 15 '9m
relative change = 1523

accuracy of 'double§at'numbers =i@
All interferometer signalspenoihiwithtz,
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2=1000001 gives the same result
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Wedepne : Lo =N . )
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For Convenience in the numerical model wealtachlotospaus
and Alto mirrors
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Notneededforsmiple analytics butmipotantfwuslmy
FINESSE later
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( In FINESSE
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Letstyawfist. interferometer , the optical resonator
,

also called
'

cavity
'
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Power :
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Summary :

- learned coupling equations far snipe optical components
- combined equations to compute fields in an optical cavity

- computed power transmitted by the cavity
Next :

Understand features of a cavity
Look at a hichelsm interferometer19


