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j”’ EXPERIMENTAL LAYOUT SCHEME |
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SECOND HARMONIC GENERATOR

* Hemilithic cavity

* Nonlinear medium:
1x1.5x10 mm PPKTP crystal

» Singly resonant at 1064 nm
» Coupling mirror: R = 90%
= Finesse ~ 60
« Compact design

 High intrinsic mechanical
stability
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j” SHG/SQUEEZER DESIGN
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LASER PREPARATION STAGE
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5» GEO SQUEEZING BREADBOARD

frequency shifted
beam from GEQ . . .
A : Main Laser: InnoLight Mephisto
!F'E-S PO-PLL . \ 9 P
Aux. Lasers: Mephisto OEM

Optics: ATF (superpolished)
Nonlinear medium: PPKTP
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3"’ ELECTRONIC CONTROL

» Analog electronics for high
bandwidth control loops

* Digitally interfaced

* Real time LINUX
control system (EPICS)

» Operation in
24 h/day, 7 days/week
self-relocking mode




Cg” TIMELINE AND SUMMARY

TIMELINE

» Assembling started! * Squeezing-improved
sensitivity for GEO 600

into GEO 600: * Test of squeezing as standard tool
for future GW detectors

» Squeezed light injection

Spring/Summer 2009
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AUTO-ALIGNMENT SCHEME
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LOSS BUDGET
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LOSS BUDGET |l

Anti-Squeezing Level

Goal:

6 dB detected squeezing
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j” SHOT NOISE (DARK FRINGE OPERATION)




BACK-ACTION NOISE

[Unruh 1982] |
[Jaekel, Reynaud 1990]
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