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This session :

The optical layout of Advanced 460'

- The reason for the addition of extra components

( quantum noise )
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Quantum noise

LASER

A perfect laser D- p -

uncertainties in

Es

Ys
magnitude and

phase

mhur.~ ÷i•
.

IEI

PSD of quantum noise So
,

-- Zpokuo%



 

4
GW signal strength in huhelsm output
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Usually we now do Ps to compute the signal,
but

for quantum noise we better look a bit closer
.
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Signal and local oscillator

at dark fmje , cos (24/52)=0
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We add a
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local oscillator
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Quantum noise : extra modulation at the output
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Lasirpower !

To be precise : B.with

Pathe power at the moment of modulation

i. e. the power in the arm !

Conclusion : the win over quantum noise we have to niprove power in the arms
.

Signal to quantum moiseinoeasebyf
Note this covers only

'

shot noise
'

and not
' radiation pressure noise '

or
any complicated

quantum noise reduction scheme
,

but is sufficient To explain the Advanced 460 optical layout.A
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Increasing
the power _Iµ =p ¥0
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Power increase a ¥m 1300

Whymotmae ? I. e. why not 1=0.00001 ?

⇒ Technical difficulties In makmjandopbathiy such a high

finesse cavity .
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Define rn ,= GE fac
⇒ Rn ,

= sin 4241k ) .
At dark fringe 24b<=E ⇒ sin 4) =/

⇒ Rn¥ all power Is reflected back to the laser !

Lets make another Canty !

Michelson
PRM : Power Recycling Mirror
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Light powers in 460

750kW

2.5kW

LASER
|zgw 5kW 2.5kW 750kW

200W
input none

PRN - ~SRM : signal extraction mirrorCLEANER 0.1W

signal to noise improvement Is 7M¥ x8o%
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Summary :

- Why high power ? Quantum noise !

- Arm cavity power increase ~ 300

- Power recycling : mirease ~ 40
, requires dark fmje

Signal - to - quantum noise ~ Ah


