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PSL Performance Requirements
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e Qutput Power

»> Greater than 8.5 Watts in circular TEMyg mode

e Fractional Power Fluctuations

» f>40Hz: SI(f)/1<107°/./iz at COC input

» f = 345MHz: SI(f)/1<9x10 /a2 (shot noise limit
for 600mW power at dark port)

e Frequency Fluctuations

» 40Hz < f<10kHz: 8f< 10 °Hz/Jiz (further
suppressed by |00 and LSC)

e Qutput Beam Angular Fluctuations

» f2150Hz: 86_<_3x10"1]radians/Jﬁ—z
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Lightwave 10-W Laser
Requirements

e Qutput Power
»> Greater than 10 Watts in circular TEMgyy mode
»» Less than 0.5 Watts in all other modes

¢ Fractional Power Fluctuations
»»> 100Hz < f<10kHz: SI(f)/1< 10/ /2

»» 10kHz < f<3MHz: SI(f)/1< 10 %/ Jiz

» f = 10MHz: SI(f)/1<6x 10" /J/f (shot noise limit
for 10 mA photocurrent)

* Frequency Fluctuations
» f = 100Hz: 8f<3x 10 Hz/./iz

» f = 1kHz: 8f <3 x 10°Hz/ /iz
e Qutput Beam Angular Fluctuations

» £2150Hz: 80<3x 107" radians / vz
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Brassboard Layout
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Brassboard Oubput ot 1.5 W

BeamView - Vieu Screen
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Lightwave 10-W Laser
Schedule

* Phase |: Preliminary Laser Design
»» Initiate contract: 6/1/96
»» Interim Design Review: 12/18/96
»> Preliminary Design Review: 4/25/97
e Phase |l - Fabrication of Three Lasers
»> Initiate product development team: 4/1/97
»> Deliver first Alpha laser: 7/6/97
»» Deliver three Beta lasers: 10/15/97

* Phase llI- Option: Fabrication of Additional
Lasers

»» Deliver up to five additional lasers: 4 mos. ARO
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Master Oscillator Stabilization
(NPRO-PSL)

(with R Gbostt sad, T Hasen)
* Goal: Frequency and power stabilization of
Lightwave model 126 laser
»> Head start on IR-PSL
== Same oscillator used for Lightwave 10-W laser
»>Provide stabilized IR source for PNI IR conversion

— System delivered to MIT in January 1997

e Strategy and techniques similar to strawman
conceptual design for PSL

»> Fixed-spacer reference cavity and frequency shifter (VCO)
»> Frequency stabilization via SLOW, FAST, and PC actuators
»> Power stabilization via POWER ADJUST actuator

»> Feedback control loop electronics designed and fabricated
by LIGO CDS group

= Implemented in NIM - no computer interface
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NPRO Data

ffeeo rann t'nq. 'fye%uenc't nolse

X=1kHz

Ya=22.3704 dB

oo “"/m —>,,,. M POWER SPEC1

40Avg

0X0v1

D

“Erge. povmive” NprO FEEQUEALY NOTSE

Iran\Annl

10.0

rms

tv/rHz

-40.0

Fxd Y

100

Log Hz

Lialmhum- oW laser regmiw@mms’-
3103 He/ym at  oole
302 B/vir o Lkl

O]9 233

, JEH
[;;aazma k%gh{]

UN-COVVERT= DATA SAVED AS
“lolePs2”

o LASETZ (OCKED wITH
200 fHa UVNITY GAIV
o . FRESUEM] NoiE 2500He
AVD & okl (DuE To cavrvyPoLe)
16 ~ FREE Riminvg- NOISE
o« MEASURENRYT MADE oF
DEMOY ovT VOLTHETE (/SINVG-
3lcajbﬁhy9
o L COP & WHEE TtHs
HEASOREN &7 IS SHOWN
BEcow,



lomte M _

dBV RMS/HZ®®

*‘
SN
§

NPRO-PsSL DATA
Ffeq. Stab. Loo'a Evvor Point Fluct.

Residual noise of NPRO Laser as measured inside the loop
[ at the output of the frequency detector mixer. Frequency
———detector gain at this plane is 1V/4.15KHz. Power stabilization
loop was inactive at this time.
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NPRO-PsL DATA
Freg. Yab. Loop Ewer Pomt Flact.

__Residual frequency noise of the NPRO Laser as measured

inside the loop at the output of the frequency detector mixer.

Frequency detector gain at this plane is 1V/4.15KHz. Power
stabilization loop was active at this time.
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Conclusions

e 10-W laser procurement proceeding well

»» Lightwave preliminary design review - 4/25/97
== required output power demonstrated
=+ power fluctuations - meet requirements (maybe better?)
— frequency fluctuations - not measured (expect to follow NPRO)
— beam quality - meets requirement (maybe better?)
~ pointing fluctuations - measurements underway

* Master oscillator stabilization
»> Frequency stabilization results promising
- frequency noise measurements underway at MIT
»» Power stabilization close to requirement
- experience applicable to 10-W laser

* Prestabilized laser subsystem design

»» Conceptual design well underway
— PSL hiring completed |

== Design requirements review (DRR) - May 1997
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