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PSL Performance Requi rements

Output Power
I > Greater than 8.5 Watts in circular TEMss mode

Fractional Power Fluctuations

>> f > 40Hz: 6I (f)/I. I}*t / JH, at COC input

>> f = 34.5MHz: 6I(/)/r39 x 10-r0 / F' (shot noise limit
for 600mW power at dark port)

Freq uency Fluctuations

)) 40H zs fs l0kHz: S/ < 10*'Hr/ fHz (further
suppressed by IOO and LSC)

Output Beam Angular Fluctuations

>> f> 150H2: 60 < 3 x 10-tt radians I ii"
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Lightwave 10-W Laser
Requirements

o Output Power
> > Greater than 1 0 Watts in circular TEMss mode

)) Less than 0.5 Watts in all other modes

o Fractional Power Fluctuations

)) 100H2 < f sl0kHz: 6I(/)/I<10-t t ^f,
) ) lOkHz < f s3MHz: 6I(/ )/I < tO-u t *m,

>> f = 10MHz: 6I(/)/I<6 x 10-'/,,F, (shot noise limit
for 10 mA photocurrent)

o Frequency Fluctuations

>> f = 100H2: 6/<3x r}3Hr/JH,

>> f = lkHz: 6/<3x lT'Hr/J*r,
o Output Beam Angular Fluctuations

>> f) l50Hz: 60 < 3 x 10-tt radians l $+,
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Lightwave 1O-VU Laser
Schedule

o Phase l: Preliminary Laser Design
)) Initiate contract: 6/1/96

> > Interim Design Review: 12118/96

)) Preliminary Design Review: 4l25lg7

o Phase ll - Fabrication of Three Lasers
)) Initiate product development team: 411197

)) Deliver first Alpha taser: 716197

>) Deliver three Beta lasers: 10115197

o Phase lll- Option: Fabrication of Additional
Lasers

I > Deliver up to five additional lasers: 4 mos. ARO
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Master Osci I lator Stabil tzation
(NPRO-PSL)

( urith ft. p1bba+q owL {,[4aso,,,)

. Goal: Frequency and power stabilization of
Lightwave model 126 laser

)) Head start on lR-PSL

- Same oscillator used for Lightwave 10-W laser

))Provide stabilized lR source for PNI lR conversion

- System delivered to MIT in January 1997

o 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

- lmplemented in NIM - no computer interface
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Conclusions

o 10-W laser procurement proceeding well
> > Lightwave preliminary design review - 4125197

- required output power demonstrated

u'+ power fluctuations - meet requirements (maybe better?)

- frequency fluctuations - not measured (expect to follow NPRO)

- beam quality - meets requirement (maybe better?)

- pointing fluctuations - measurements underway

o Master oscillator stabilization
I > Freguency stabilization results promising

- frequency noise measurements underway at MIT

> > Power stabilization close to requirement

- experience applicable to 10-W laser

o Prestabilized laser subsystem design
) ) Conceptual design well underway

- PSL hiring completed

- Design requirements review (DRR) - May 1997
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