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CurrentCurrent GEOGEO600 600 operationoperation
modemode

Dual Dual recyclingrecycling; ; detuneddetuned toto 550Hz550Hz
SRSR transmissiontransmission 2%2%SR SR transmissiontransmission 2%2%
HeterodyneHeterodyne readread--out 15MHzout 15MHz
3 3 kWkW insideinside PR PR cavitycavity



PlansPlans
AstrowatchAstrowatch + low+ low--risk commissioning until risk commissioning until ‘Enhanced’ ‘Enhanced’ 
IFOs come online (IFOs come online (springspring 20092009 ))IFOs come online (IFOs come online (spring spring 2009 2009 ))
KeywordsKeywords: DC : DC readout, readout, squeezingsqueezing, OMC, higher power, , OMC, higher power, 
thermal comp., tuned SR, lower SR factor, extended thermal comp., tuned SR, lower SR factor, extended 
digital controldigital control......
Goal: demonstration of long term stable operation of Goal: demonstration of long term stable operation of 
GEOGEO HF with squeezed light @ improved sensitivityHF with squeezed light @ improved sensitivityGEOGEO--HF with squeezed light @ improved sensitivityHF with squeezed light @ improved sensitivity
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Now:Now:Now:Now:
Auto Alignment on Auto Alignment on 
d t ti b hd t ti b hdetection benchdetection bench

Main photo Main photo 
detector ondetector ondetector on detector on 
detection bench detection bench 

ididoutside vacuum outside vacuum 
systemsystemyy



Then:
• Auto Alignment on new

AA bench
M i h t d t t i• Main photo detector in 
additional vacuum tank

• OMC to reduce higher• OMC to reduce higher
order TEM mode
contributions to
d t t d li htdetected light

• > less technical
problems with PD @problems with PD @ 
higher light levels



GEO HF GEO HF 
layoutlayoutlayoutlayout

Output Output sectionsectionpp

Inject squeezed light
to lower shot noise



Schematics Schematics ofof injectinginjecting squeezedsqueezed
lightlight



Details of injection scheme
and control signal generation
currently being investigated





SqueezedSqueezed lightlight andand opticaloptical
lllosseslosses

6 dB



Power increasePower increase

• Currently 3.5kW @ MPR

• Increase laser power        
10 W (6 W) ‐> 35 W( )

• Exchange MC mirrors

‐> increase throughput 2x

‐> 30kW@MPR 30kW @ MPR



Options Towards GEOOptions Towards GEO--HFHF
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Quantum Noise  GEOQuantum Noise  GEO600 600 vs. vs. 
GEOGEO HFHFGEOGEO--HFHF

 
Shot, GEO600, 7kW
Shot, GEO-HF, 30kW, SQZ=6dB
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GEO600:  7kW, Schnupp Modulation, 550Hz detuning 
GEO‐HF: 30kW, DC Readout, OMC, Tuned, broadband



GEO HF NoisesGEO HF Noises

 
 GEO600 Shot Design, 7kW
 BS substrate thermorefractive noise
coating brownian thermal noise
seismic
Shot, GEO-HF, 30kW, SQZ=6dB
GEOHF, 30kW,SQZ=6dB
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TimelineTimeline / / SummarySummary

DC DC readoutreadout
OMCOMC

Spring 2009

OMCOMC
In In vacuumvacuum readread outout
SqueezedSqueezed lightlight intointo outputoutput
portportportport

> Fall 2009
IncreaseIncrease laserlaser powerpower
ExchangeExchange mainmain mirrorsmirrorsExchange Exchange mainmain mirrorsmirrors



Additional Additional vacuumvacuum tank tank TCOcTCOc

33 33757533 cmcm33

VitonViton gasketsgaskets ((1010--66 mbarmbar))
ViewportViewport betweenbetween
TCObTCOb andand TCOcTCOc
(Will (Will itit bebe a a problemproblem? ? 
So So farfar wewe do not do not seesee anyany))

IsolatedIsolated platformplatform insideinside




