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Optical Layout
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Triple Pendulum Suspension



Thermal Noise Issues
→ Monolithic Suspension
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Main Suspension with Reaction Pendulm

3mm
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Stack

Mirror

Magnet-Coil
Actuator
Range: 100 µm,
Typ. 0.1-10Hz

Intermediate
mass

Elektrostatic
Actuator (F~U2)
Range: 1 µm (DC), 
Typ. 10-100Hz

Magnet-Coil
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Range: 1 mm,
Typ. DC-0.1Hz
for global control



Mirror Installation Fall 2002
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Commissioning in 2003

Radius of Curvature 
mismatch of end mirrors 
required thermal 
compensation scheme

new lock acquisition 
sequence had to be 
develop

delay in commissioning 
by one year 
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Dark port contrast

~ 0.05%~ 1 % < 0.001 %
(SB-dominated)

Power recycl. MI
with therm.
compensation

Power recycl. MI.
without therm.
compensation

Dual recycl. MI
with therm.
compensation

(Ratio of carrier light power at dark port / power incident on beamsplitter)



GEO600 - Participation in S3

S3 part I  (7 days)
Nov 5th – Nov 12th

duty cycle > 95%
longest lock > 27h

S3 part II (14 days)
Dez 30th - Jan 13th

duty cycle > 98%
longest lock > 95h

followed by 2 days for burst and 
inspiral injections



Alignment Control

Alignment Control

differential wave-front sensing

spot position control

4 degrees of freedom
at MC 1

+4 at MC 2
+4 at MI (common mode)
+2 at MI (differential mode)
+2 at Signal-Recycling cavity

16 +   20 = 36
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LIGO – GEO Sensitivity During S3

10
1

10
2

10
310

-23

10
-22

10
-21

10
-20

10
-19

10
-18

10
-17

10
-16

Frequency [Hz]

St
ra

in
 A

SD
 [H

z-1
/2

]

Sensitivity Comparison:  GEO600 vs. LIGO for S3
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Commissioning in 2004

MSR 

BDO2 

BDO1 

BDO3 

BDOMCa 

BDOMCb 

OMC 

PDO 

PDOMCa 

PDOMCb 

PDOT 

• new sensor (HPD) for MI length control

• change of rf-oscillators

• installation of suspended output optics / 
HPD in vacuum

• new gain distribution in MI length control 
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GEO sensitivity development
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GEO600 vs. LIGO
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noise projection talk by J. Smith, Thursday



GEO Calibration 
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DR Michelson Online Calibration



Data Analysis Network

Hannover (5 nodes)

burst analysis, DCR, 
GEO++ monitors
high mass inspiral

frame
data

Continuous Waves (M.A. Papa)
Stochastic Background (J. Romano)
Burst Events (S. Heng)
Inspiral Signals (S. Babak)

Berlin tape
archive

Cardiff tape
archive

Golm (180x2 nodes)

cw Hough analysis
F-Statistic

Cardiff (80x2 nodes)

inspiral
bursts analysis

B‘ham(100x2 nodes)

pulsar SCO-X1,
GW background,

Glasgow (24 nodes)

directed pulsar search
Bayesian burst search

LDR LDR



GEO600 future

improve sensitivity towards S4
data taking at night and on weekends

after detector work turn maintenance switch to “off” and 
make sure that calibration works 
we provide h(t) and calibration-quality information 
data might be useful for all searches that do not need 
instrumental vetoes (cw, triggered bursts, …)

increase injected power
increase power recycling factor

lock acquisition might cause problems
simulations and testing needed, maybe OMC required
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