Pre-stabilized Laser Subsystem
WA-2K Interferometer Installation

e Groundwork
»> laser table installation (16 ft. x 5 ft. x 2 ft. thick)
»> laser table enclosure installation
»» Standard Operating Procedures for LIGO 10-W Laser in LVEA

»>» laser area enclosure fabrication and installation
e 9/98 - Begin installation - P. King, R. Abbott
e 12/98 - Subsystem operational

»>» most performance parameters at or near specified levels
— thermal controller for reference cavity (tidal actuator) inoperable
— output power ~ 1 W below spec.
— pre-modecleaner jumping longitudinal modes ~ every 1-5 days

— measurements at Caltech indicate that intensity noise filtering by
PMC not sufficient

— intensity stabilization acoustic optic modulator not functioning as
advertised by manufacturer - limiting servo performance at high freq.

»> automated lock acquisition demonstrated for both FSS and PMC
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2k PSL Installation (cont.)

e 2/99 - Begin work on end-to-end model for PSL
e 3/99 - Laser power supply failure (4000 hrs)
e 4/99 Begin Livingston PSL installation
»> WA-4k PSL installation scheduled for 1/00
e 5/99 - System upgrades

»>» voltage-controlled oscillator for Wideband Input upgraded

— now accommodates differential signal from [OO phase margin
improved by 10 deg. at 100 kHz (still 10 deg. short of requirement).

»>» Data Acquisition System cabling interface card installed
— enable proper connection of PSL “fast channels”
e 5/99 - Five months of continuous operation
>»> system has operated without intervention
— frequency stabilization servo has never fallen out of lock

—PMC re-acquires automatically
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2k PSL Installation (cont. 2)

»»output power has degraded to 6.9 W (from 7.5 W)
— only current to power amplifier increased

— increase in master oscillator current causes drastic reduction in beam
quality - realignment required

— alignment to reference cavity degraded - mechanical mount drifted

»» source of diurnal variations traced to laser chiller enclosure
temperature fluctuations

»» optical interface with IOO subsystem refined

* To Do
>»>» operate Tidal Servo
»>» upgrade PMC
>»> upgrade AOM?
»» cabling for “fast channels” - 6/99
— whitening filters and preamps?

— analyze high frequency performance over long periods
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2k PSL Installation (cont. 3)

»» complete PSL end-to-end model - target 7/99
»> integrate PSL with IOO - 7/99
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Schematic of Pre-stabilized Laser System
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Schematic of LIGO 10-W Laser
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Master PSL Control Screen
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LIGO Hanford Observatory 2k IFO PSL
in-the-loop frequency noise measurement
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PSL In-the-loop Frequency Noise 12/98

[zH) 7 ZH] 8stou Aouanbay

0.001

100000

1000 10000
frequency [Hz]

100

10




LIGO Hanford Observatory 2k IFO PSL
relative intensity noise at the IOO/PSL hand-off point

PSL Relative Intensity Noise 12/98
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PSL In-the-loop Frequency Noise 05/99

LIGO Hanford Observatory 2k IFO PSL
in—the—loop frequency noise measurement after VCO retrofit
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1d Data Ch 1: HO:PEM-LVEA_TEMPO5 143 hours start at 99-5-4-13-42-38
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