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« Maximal overlap withr GEO-HE subsystems

= Odevelop and preve as many of the technigues needed for GEO 600
Upgrades as possible (e.q. laser, digital control infrastructure)

= provide training for people who will'install and run GEO-HF

« Ultra-low displacement noise test environment

= [0 probe at and beyond the Standard Quantum Limit (SQL)
for of erder 100 g to kilogram scale masses

=« Entanglement ofi macroscopic test masses
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L ayeutwvacumrsystem

Volume ca. 100 m3
22t stainless steel

Tubes:

1.5m diameter Tanks:

3 m diameter, 3.4 m tall

Roughing: One 1701/s screw pump

Main pumps: Two 20001/s turbo-molecular pumps

Backing and differential pumping: Two scroll pumps

All-metal gaskets for flanges up to 600 mm

Differential pumping system with viton O-rings at all bigger flanges
10 mbar after about 12 hours
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100 m?3 volume @10-'mbar after about 2 weeks of pumping

He leak check: 1500 mm flanges are leaky, thicker O-rings are installed as we speak
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100 mm flanges
to fit feed throughs

600 mm flanges
to fit viewports

100 mm flanges
to fit feed throughs
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Experimental platform

|, € ———. GAS Filters

Inverted pendulum legs
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InterferometnclinksietwWeen tables: SPI 3!

Suspension Platform Interferometer based on LISA Pathfinder phasemeter

Mach-Zehnder
interferometer with unequal
arm length (by 20m), measCS 1
requires stable laser to
reach design sensitivity of

100 pm/sqart(Hz) @ 10mHz: ksl
lodine-stabilised Nd:YAG

Thermal drift requires

components to be bonded
onto plate with low CTE

distance from tank centre to tank centre: 11.65 m

table dimensions: 1.75m * 1.75m

Designed custom interface
between

FPGA based phasemeter
and digital control system
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Upper m2ass
with 2nd —
vertical stage

Middle
mass
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Mirror \

Monolithic Ie.L ___\“ Pre-installed suspension
100g mirror, four 28 um silica fibres cartridge
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Crystals:
3 x 3 x 10 mm3 Nd:YVO,
8 mm 0,3 % dot.

2 mm undoped endcap

Pump diode:

808nm, 45W

400 um fiber diameter
NA=0,22

Amplifier:
38 W for 2W seed and 150 W pump
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Fibre coupling/imedecieaning

Conventional single-mode fibre was found to be limited
by SBS to about 30 W transmission at a length of 1.7 m

Fibre coupling via PCF R s

24 W measurement —

IS promising: TEMy, model

24 \W with 3m fibre

TEM,y, > 99%

High degree of modecleaning
Well defined polarisation
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To be solved:
UHV compatible cladding and feed through
Thermal drift at incoupler
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Freguency:reference cavity )

Mirror mass: 8509
Triple cascaded suspension
4 steel wires of 30um diameter

Pre-modecleaner
(optional)

Length: 12.3m

Laser Fibre Fi 7300
couplin Inesse.:
35W Ping Input: 133 mw
1064 nm

¢

R:99.994 %
ROC:37.5m

BS ¢+—#
- / Main IFO \

To West tank
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Based on real-time Lir
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real-time Linux

2 link for LI,

. Simulink

time R

Jork based input
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Designefisub*SOL TFO

queéesrt
Optional: ~5W input @ 1064 nm
Signal recycling , V4
L Tap off
10 m Fabry-Perot arm cavity Optional: ° i
Finesse ca. 670 Power recycling , ) ,

I P L B

mmm TM

100 g mirrors
triple cascaded pendulum suspensions
with monolithic all-silica last stage
four filaments of 28 um diameter

|
Frequency-reference cavity:
Length: 12.3m

Anti-resonant Facllory-gerc_)t cavity mmm ETM . Finocse: 7300
.as. C.ompoun. SRl (IO _ mmm EETM Triple pendulum suspension
to minimise coating thermal noise Mirror mass: 850 g
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Ken Strain: Scientific leader

Stefan Golsler: Coordinator

Kasem Moessavi: Vacuum system and pumps control
Jens Breyer: Mechanical design

Benno Willke: Highi power laser

Gerhard Heinzel: LISA/LPE related experiments

Yanbel Chen, Kentaroe Semiya, Stefan Danilishin, Helge Muller-Ebhardt: Noise analysis,
experiment design

Roman Schnabel: Squeezing and QND experiments

Harald Luck: Vacuum system and GEO 600 related experiments

Hartmut Grote: Electronics and GEO 600 related experiments

Germit Kuhn, Michaell Bern, Martin Hewitson: Real time control system
GEO operators: Filter design and construction, environmental monitoring
Andreas Weidner: Electronics design

Henning Ryll: Laser and fibre-modecleaner

Katrin Dahl (PhD), Oliver Kranz (diploma): Suspension platform interferometer
Bob Taylor (postdoc): Seismic isolation and control

Alexander Wanner (PhD): Inertial control

Fumiko Kawazoe (postdoc): Frequency reference cavity and global control
Alessandro Bertolini: Seismic isolation

Tobias Westphal (PhD): Monolithic suspensions

Christian Graf (PhD): RT control

Thomas Brockt (Diploma): DC-Power supplies and voltage distribution
Daniel Gering (Diploma): Interface SPI - CDS
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