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This session :

. properties of the optical cavity
- what are cavities used for in 460 ?
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Uhatcanweleamfromthis?

Let's look at particular examples
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Assume asymmetric cavity : T ,=Tz=T ,
R ,=Rc=R

T2 R+T= 1

→ P=Po
1 + R2 - zkcos ( 2hL ) 5=1 - R

1. Resonance
,

when interference Is constructive (
- o cos(2kL)=cos( N. d. k ) -

. cost 't .N)=7
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On resonance this cavity transmits all the injected light.

What can thisbeuxdfor ? A filter !
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see later
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This feature is

helpful inlkobutmotthemainpwposeafthecanties .

Betrtolookatthefiddmsidethecanty . ( Wielshowit
once more in detail for practise . )
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The factor , . r.rje.am is the same far all cavity fields .
It

determines how the light power .ba//ectedbythefactw
'
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Including the laser frequency wand the cavity length L
.
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( Rd
- depending on the location In the cavity

Pcic = Po
+ R ,Rz - rirzcoskkl )

Paris
To FSR : Free Spiral Range

too .

FWH n
FWHM : Full Width at Half Maximum
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FsR=
=

= Ez for a simple two - mirror cavity
( roundtrip

FWHM : complicated equation
F- - Ehn

, thefmesseiwquahtyfactorofthecavity

What canthecavitybeusedfw ? Reis Sameplotbutmow
Po with a linear scale

.

�1� filter hjhtontransmissloin no .

�2� power enhancement -

omfnfwcavit.IO�3� stabilisation :c anbeareferenufwwwl ,

vinegthpefahfagdscanmeaswedwaix ,
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A few words on cavity parameters

For high finesse ( r
,

and rz close to 1) we Can approximate
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special parameter range >

R ,=Rz R

,<
Rz R

,
> Rz

T
, =Tz T

,
> Tz T,< Tz

Impedance matched
,

Overcoupled ,
best Undercoupled

maximal throughput power build-up .

Same finesse for
all points81
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Impedance matched Over coupled
rz > r

,
→ v. rzer ,Fa I.rz

= IER =

OFr
, =R= Ft al - E ( Tis small )

→ Fair
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Useful equations to remember

FSR = £ → layer L makes smaller FSR

F  = Fs¥n a Ira
,

L does not a Heat the finesse

er ,
= ¥ = FTR round - trip travel time for a photon

Ec = 21¥ = TEE
, average time a photon spends in the cavity
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460 arm cavity

L = 4km FSR = 37.5 KHE

Re I .

f = 450 ⇒ FWHM = 80 HE
R

,
= O

.

986 it ,
= 0.014

ERT I 26µs
overcoupled

Ec a 2ms

power enhancement a 300

Summary :

- cavity fully described by L
,

R
, ,

Rz ( T
, E)

- denied useful parameters of the optical resonators
FSR

,
FWHM

,
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Next : Michelson mlerferometr
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