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Tube / Trench
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Triple Pendulum + Reaction Pendulum
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GEO600 Optical Layout
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Tunable optical transfer function

Lock acquistion at 2.5 kHz, OPERATION NOW at 550 Hz.

Signal Recycling provides an adjustable optical response
(see talk by Stefan Hild)
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Recent work on GEO600

Comissioning: 
improving detector sensitivity
improving detector reliability
improving detector characterization

Joined S5 in overnight & weekend
mode January 20th
Joined S5 in 24/7 mode May 1st
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Locking procedure (fully automated)

PR error signal always available due to 
asymmetry in BS (~48/52)
MI lock to dark fringe
SR lock with three different signals in detuned
state (~2kHz)

Tuning to desired frequency (changing
parameters in the process (see Stefans talk))
Switching MI lock to Single element diode
Switching Servo parameters to lower noise & 
lower tolerance ones
Ramping up power to ‚final‘ value
In Total: ~ 3min
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Calibration: Slides Courtesy Martin Hewitson
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The ResultCombining HP and HQ
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Displacement Sensitivity
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S5 Duty Cycle N&W + 24/7  (24/05/06)
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Noise Projections
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See talk of Josh Smith
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Online Monitors:  h(f)

Current Current + last 12 hours
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Online Monitors: Sensitivity

Burst Sensitivity for Sine-Gaussians
with Q=8.9 and an SNR of 8.0 for
optimal orientation

Sensitivity for inspiralling binary
(NS-NS, NS-BH, BH-BH) 
systems
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Online Monitors
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Online Monitors: HACR burst-like events
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Online Monitors: Spectra

Online spectra + references

to see at a glance whether
every system behaves well

Magnetic

Seismic

Acoustic

MID Signals

MIC + power signals, etc.

CalibrationPhoton pressure MID OPN SR FP
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ALARM!

On Site Alarm

3 Operators hired, 2 shifts / working day (8:00-18:00)

KW 22 MO DI MI DO FR SA SO
29. Mai 06 30. Mai 06 31. Mai 06 1. Jun 06 2. Jun 06 3. Jun 06 4. Jun 06

00:00 NORBERT
01:00
02:00
03:00
04:00 MICHA MICHA MICHA MARC MARC
05:00
06:00
07:00
08:00
09:00 NORBERT MICHA
10:00
11:00
12:00
13:00
13:00 NORBERT NORBERT NORBERT NORBERT MICHA
14:00
15:00
16:00
17:00
18:00 MARC MARC MARC MICHA NORBERT
19:00
20:00
21:00 MICHA NORBERT
22:00
23:00
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SMS Alarm System
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Q params historyP params
history

BurstSensMon
history

HACR H 
history

BLRMS historyInspiral H 
history

GEO Summary pages: 
monthly developments

# Report Tag Start Time (UTC) Start Time (GPS) Duration (s) Duration (H) Duty Cycle (%) 
Lin
k 

1 Wed_1 2006-05-23 22:59:46 832460400 28800 8.00 100.00 GREP_Wed_1_200
60523_225946_832
460400_28800

2 Tue_3 2006-05-23 14:59:46 832431600 28800 8.00 100.00 GREP_Tue_3_2006
0523_145946_8324
31600_28800

3 Tue_2 2006-05-23 06:59:46 832402800 28800 8.00 79.36 GREP_Tue_2_2006
0523_065946_8324
02800_28800

4 T e 1 2006 05 22 22 59 46 832374000 28800 8 00 87 59 GREP_Tue_1_2006
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GEO Summary pages

http://www.geo600.uni-hannover.de/georeports/
(reader/readonly)

Segments of 8 hours:

Sensitivity
• h(f)

• band-limited rms

• inspiral & burst sensitivity monitor

• HARC events (TF events), null-stream, coincidences with other detector 
channels (35 channels)

Data Quality and Calibration
• Data quality, chi^2, DAQs timing offsets (alchemist), tuning parameters (P,Q)

Detector Characterization
• lines, glitches, coincidences, saturation monitor

http://www.geo600.uni-hannover.de/georeports/
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H Spectrum HP Spectrum HQ Spectrum H Spectrogram

BLRMS Inspiral Monitor burstSensMon H 

GEO summary pages

Sensitivity

http://www.geo600.uni-hannover.de/georeports/
(reader/readonly)

http://www.geo600.uni-hannover.de/georeports/
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/hminmaxspec.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/hminmaxspec.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/hminmaxspec.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/specgram.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/hpqblrms.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/inspiral.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/burstsens.html
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Sensitivity for 8 h Shift
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Sensitivity Monitors
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Data quality chi^2 DAQs timing
offsets (alchemist) P Params Q Params

Data Quality and Calibration

GEO summary pages

http://www.geo600.uni-hannover.de/georeports/

http://www.geo600.uni-hannover.de/georeports/
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Wed_1_20060523_225946_832460400_28800/qualityChannel.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Wed_1_20060523_225946_832460400_28800/chi2.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Wed_1_20060523_225946_832460400_28800/timingoffsets.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Wed_1_20060523_225946_832460400_28800/params.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Wed_1_20060523_225946_832460400_28800/params.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Wed_1_20060523_225946_832460400_28800/params.html
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GEO summary pages (Det. Char.)
Glitch rate DER_DATA_H 

(HACR)
Glitch rate 

DER_DATA_HNULL (HACR)
Glitch rate 

DER_DATA_HP (HACR)
Glitch rate DER_DATA_HQ 

(HACR)

Further HACR time-
frequency plots HACR coincident events hnull veto HACR Loudest events

Saturation
information

http://www.geo600.uni-
hannover.de/georeports/

http://www.geo600.uni-hannover.de/georeports/
http://www.geo600.uni-hannover.de/georeports/
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/hacr_h.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/hacr_hnull.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/hacr_hp.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/hacr_hq.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/hacr_simple.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/hacr_coincidences.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/hnull_veto.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/hacr_loudest.html
http://www.geo600.uni-hannover.de/georeports/groups/georeports_May2006/reports/GREP_Fri_1_20060518_225946_832028400_28800/saturations.html
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Events, Vetoes & Coincidences
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Time-frequency plot of events: h HACRMon (Total events =2966)
Marker size corresponds to (N pixels)                        

pipeline: G1:DER_DATA_H_831700800_5.0_25.0              

Hours starting from UTC 2006-05-18 22:59:47
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Remaining Problems…after comissioning

‚The Owl‘ – a rapidly moving line with higher 
harmonics
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Power up Glitches

nfft/fs = 0.30 : navs = 120 : enbw = 5.00 : nsecs = 36
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Dust (problem solved? See Josh‘s talk)
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Prospect

Stay in current state (owl permitting) 
until ~autumn and take data
Continue detector characterization
(Coincidences, Vetoes, …)
~autumn: maintenance period, try to 
find source of power-up glitches, owl, 
power loss …
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