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TAMA Sensitivity
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TAMA 300 Noise Budget
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LIGO LIGO Sensitivity

Displacement Sensitivities for the LIGO Interferometers for S1
23 August 2002 - 09 September 2002 LIGO-G020462-DRAFT-E
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LIGO LIGO (Livingston) Sensitivity

Displacement Sensitivities for the LIGO Livingston 4km Interferometer, E7 to S1
18 May 2001 - 13 August 2002  LIGO-G020452-00-E
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o Designed sensitivity not yet reached, especially at low frequency.
o ThelLow freguency isthe most interesting part for the G.W. physics
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{{ @}} Why do we have technical noises?

Fabhry-Perot-Michelson interferometer
with an arm length of 300 m

o Simple Control schemes... ,
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¢ Many addition loops : several hundred fast control channels digitized
o Thelow frequency isthe most difficult area

¢ Many controls act in the low frequency part

¢ Steep slope at low frequency
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{{ @}} CITF Calibration Changes

Cdlibration lines
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Calibration line monitoring: -
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TAMA 300 SNR Variation

e TAMA 300 SNR Variation:

(August-September 2001 run)
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/{@}} The problems

o Ittakestimetotunea detector
o It isdifficult toreach the designed sensitivity
e Theoperation condition are not so stable

e Wedo haveafull list of technical noises, especially at
low frequency

P R&D on control noiseswould help
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/{@}} Noise Control R&D

e TheDetector commissioning isthe prime R& D activity

...But additional R& D in thelabsare need
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/{@}} An Example of Noise Control R&D

Redesign the main locking loops of Virgo:

e Improvetheanalog electronic:
¢ Better immunization to E.M. noise
¢ Better dynamic

e Improvethedigital front end:
¢ ADC with more bits and less noise

e Reducethetimedelay between sensing and actuators:
¢ Increase the frequency of the control loops
¢ Reduce the number of elements in the pipeline

e INncreasethe computing resourcesto support:

¢ more complex filters
¢ more complex strategies
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/{@}} Photodiode Noise

o ThePhotodiode electronic noise did not limit the Virgo
CITF sengitivity:
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{{ @}} Lock Acquisition Issue

e Signalstolock cavitiesare available only for short time

¢ Example CITF lock:

Joamicplay  vasted by barcu onDec 12 L
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origin: 692161130.0000 : Dec 12 2001 02:38:57 UTC

origin: 6%2161130.0000 : Dec 12 2001 02:538:57 UTC

¢ Solution: Try to extend the time when the error signal is available
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{{ @}} Increase the error signal availability

| dataDisplay : started by barsu on Dec 12 2001 01 :30:24 UTC I

Pr B5 ACq TIME Ir 1__TIME

e Signal availability could
by increased by
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{{ @}} Other examples of R&D

o Reducethe noise coming for misalignments:
¢ Better electronic (analog and digital)
4 Removing some seismic noise at the sensor level?
¢ Better model for the alignment coupling

e Reducethevariousoffsetsin the control loop
¢ Using better electronic
¢ By developing procedures to monitor them

e Better dectronicto allow interferometer DC readout?
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{ { @}} Summary

o It takestimetoreach thedesign sensitivity

e To seethefundamental noises, we need to solve the
control noises
¢ Better sensor
& Better electronic
¢ Better computer
¢ Better procedure
¢ Better models

e R&D on thecontrol noises are needed
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