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Advanced LIGO

# Aims to increase the sensitivity by a factor of ~10
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Optical Layout
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" aLIGO interferometers require control of

DARM (Differential ARM)

CARM (Common ARM)

SR3 SRM MICH (MICHelson) _ _

l‘tj PRCL (Power Recycling Cavity Length)
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Installation Status
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Time Line

April May June July August September October November

|
ALS: both OMC readout Acceptance characterization & -
start of sensitivity commissioning

arms
Project locking
milestone

Full interferometer
locking

Y-arm ALS

Y-arm ALS & HIFO-XY
(2 arms + PRMI)

ALS: both Full interferometer

DRMI .
arms locking

OMC readout

Project locking
milestone
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WE ARE HERE
Goals: we must provide

# Fully locked interferometer.
@ Stable operation for 2 hours.
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Commiséio__ Asuring a transfer function in tt“e middle of night at LHO



Commissioning Status

# PSL was commissioned and works as designhed
# Input Mode Cleaner has been fully commissioned
# All the seismic isolators works as designhed
and fully automated
# All the suspensions works as designed
and fully automated
# DRMI has been fully commissioned at LLO
# ALS has been commissioned at both LHO and LLO

We are ready for the full lock




Suspension Tunings

® Necessary for interferometer control
# Models well agree with the actual behaviors
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DRMI (and PRMI)

# has been fully commissioned at LLO

# Locked by the 3rd harmonic demod (3f) scheme
# Consequently PRMI was commissioned in LHO

® Good agreement with the models

JSensor \ W/m — MICH (meas./model) PRCL (meas./model) Phase A deg MICH-PRCL
ASAIR 45 0.98 34 86
REFL 9 0.75 0.74 83
REFL 45 1.0 0.91 88
REFLAIR 27 4.3 35 81
REFLAIR 135 1.8 1.9 81

1 able: Lsc Sensing Matrix in LLO PRMI sideband lock (ref: LLO alog 11381)

A. Effler G1400366-v1




Arm Length Stabilisation

# Controls the common and differential modes of the arms
# Allows to park the arm lengths and laser frequency at a
off resonant point Auxiary '
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Locking proccess

# Arm cavities are set off-resonant by ALS.
# DRMI is held by the 3rd harmonic demod signals (3f signals).
# Bring the arm cavities to the resonance.
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Common mode ALS

# Noise performance is understood.
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Differential mode ALS

# has been commissioned
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Current locking effort

# LLO succeeded in reducing the CARM offset to 30 pm.
(all five DOFs were locked by IR signals.)
® Close to the fully locked interferometer
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i LLO completed installation of all the in-
vacuum hardwares.

# LHO will finish the installation by August
# DRMI has been fully commissioned

# ALS has been commissioned

# We will fully lock both interferometers in

this year




Appendix

Backup Slides
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Demonstration of Freqg. Tuning
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Doppler Noise in Green light

#m X(Y) green is delivered to the corner station through a

different path than the infrared laser.

# Modulation In the path length introduces
a Doppler shift in the beatnote frequency.




Low Finesse Arm Cavities

# Reflectivity of test masses at 532 nm were found

to be out of spec. Lower finesse for green light
# This impacted on performance of ALS
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HIFO-Y setup
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Frequency Fluctuation at 1064nm [Hz/SqrtHz]
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Noise Budget

RMS =6 Hz -
good !

Goal RMS = 8 Hz
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