
Pre-stabilized Laser Subsystem
WA- 2k Interferometer Installation

o Groundwork

)> laser table installation (16 ft. x 5 ft. x2 ft. thick)

>) laser table enclosure installation

o 9198 - Begin installation - P. King, R. Abbott
o 12198 - Subsystem operational

- 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.
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ZkPSL Installation (cont.)

2199 - Begin work on end-to-end model for PSL

3199 - Laser power supply failure (4000 hrs)

4199 Begin Livingston PSL installation

)) WA-4k PSL installation scheduled for l/00

5199 - System upgrades

- now accommodates differential signal from IOO phase margin

improvedby l0 deg. at 100 kHz (still 10 deg. short of requirement).

- enable proper connection of PSL o'fast channels"

5199 - Five months of continuous operation

- frequency stabilization servo has never fallen out of lock

-PMC re-acquires automatically
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ZkPSL 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 flucfuations

>) optical interface with IOO subsystem refined

o ToDo
)) operate Tidal Servo

)> upgrade PMC

- whitening filters and preamps?

- analyze high frequency performance over long periods
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LkPSL Installation (cont. 3)

)) complete PSL end-to-end model - targetTl99

)> integrate PSL with IOO - 7199

Lrco-G990006-00-w





LASER INTERFEROMETER GRAVITATIONAL WAVE OB SERVATORY
- LIGO.

CALIFORNIA INSTITUTE OF TECHNOLOGY
MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Distribution of this draft:

D. Cook, O. Matherny, F. Raab, G. Sanders
M. Zydowicz,W. Tyler, DCC

Document Type LIGO-M980046-C-W 1-18-99

Standard Operating Procedure
LIGO 10-W Laser for the 2k Interferometer

Operating in the LVEA (with Laser Area Enclosure)

SPONSOR
R. Savage

LHO Laser Safety Officer

LIGO llanford Observatory
P. O. Box 1970; Mail Stop 59-02

Richland, WA 99352
Phone (509) 372-8106

Fax (509) 372-8137
E-mail : nfo @ligo.caltech. edu

California Institute of Technology
LIGO Project - MS 18-34

Pasadena CA 91125
Phone (818) 395-2129

Fax (818) 304-9834
E-mail: info@ligo. caltech. edu

LHO Hanford Site Safety Officer

LIGO Livingston Observatory
19100 LIGO Lane

Livingston,LA70754
Phone (504) 686-3100
Fax (504) 686-7189

E-mail : nfo @ligo. caltech. edu

Massachusetts Institute of Technology
LIGO Project - MS 208-145

Cambridge, MA 01239
Phone (617)253-4824

Fax (617) 253-7014
E-mail: info@ligo.mit.edu

WW-W: htp://wwwligo.caltech.edu/

file D:\User\Rick\Safety\rnost_recent_releases\ligo-m980046-c-w.release.frn - pdnted May 19,1999





February 26, 1999

REGISTERED LASER PERSONNEL
LIGO 10-W Laser for the 2k Interferometer
Operating in the LVEA
(with Laser Area Enclosure)

LIGO-M980046-C-W

R. Abbott
D. Barker
J. Berry
S. Bevans
L. Cardenas
D. Cook
D. Coyne
P. Csatorday
R. Galpin
L. Garrelts
J. Giaime
C. Gray
M. Guenther
B. Halloway
J. Heefrrer
J. Henricks
R. Houtrouw
L. Jones
P. King
C. Lomax
M. Lubinski
A. Marin
O. Matherny
R. McCarthy
J. Myers

Lightwave Model 126 Laser Operating
Inside a Laser Area Enclosure in the LVEA
LrGO-M980050-B-W

T. Neasham
D. Ouimette
C. Patton
B. Peterson
F. Raab
M. Rachmanov
H. Radkins
D. Reitze
R. Reynolds
M. Roach
H. Rong
P. Russell
K. Ryan
G. Sanders
T. Santini
R. Savage
R. Schofield
D. Shoemaker

Q. Shu
D. Sigg
M. Smith
B. Weaver
S. Whitcomb
J. Worden
S. Yoshida

Please see R. Savage or D. Cook regarding
Registered Laser Personnel status.
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Schematic of Pre-stabilized Laser System
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LIGO lO-W Laser for the 2k Interferometer Lightwave Model 126Laser Operating

Operating in the LVEA
(with Laser Area Enclosure)

LrGO-M980046-C-W

R. Abbott
D. Barker
J. Berry
S. Bevans
L. Cardenas
D. Cook
D. Coyne
P. Csatorday
R. Galpin
L. Garrelts
J. Giaime
C. Gray
M. Guenther
B. Halloway
J. Heefrrer
J. Henricks
R. Houtrouw
L. Jones
P. King
C. Loma:r
M. Lubinski
A. Marin
O. Matherny
R. McCarthy
J. Myers

Inside a Laser Area Enclosure in the LVEA
LrGO-M980050-B-W

T. Neasham
D. Ouimette
C. Patton
B. Peterson
F. Raab
M. Rachmanov
H. Radkins
D. Reitze
R. Reynolds
M. Roach
H. Rong
P Russell
K. Ryan
G. Sanders
T. Santini
R. Savage
R. Schofield
D. Shoemaker

Q. Shu
D. Sigg
M. Smith
B. Weaver
S. Whitcomb
J. Worden
S. Yoshida

Please see R. Savage or D. Cook regarding
Registered Laser Personnel status.

Laser Interferometer Gtavitational Wave Obsewatory





Schematic of LIC"O 10-W Laser
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PSL In-the-loop Frequency Noise
LIGO Hanford Observatory 2k IFO PSL

in-the-loop frequency noise measurement
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PSL Relative Intensity Noise 12198
LIGO Hanford Observatory 2k IFO PSL

relative intensity noise at the IOO/PSL hand-off point
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psl_box Internal View



PSL In-the-loop Frequency Noise 05/99
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LIGO Hanford Observatory 2k IFO PSL
in-the-loop frequency noise measurement after VCO retrofit
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