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The 3 giftsThe 3 gifts

 The Nd:YAG gift

 The LBO (Lithium Borate) gift

 LBO is far superior to any other nonlinear material for
high-average power applications

No degradation in >1 Mhours, 10W 355 nm

 Very low absorption, high quality (index uniformity)

 The LBO “non-critical phase matching” gift

 Smallest, still a help

 Improves effective nonlinearity

1
1319

+
1

1064
=
1
589



CfAO Fall Retreat 2004

Two viable approachesTwo viable approaches

 Single frequency / external resonant summing in LBO

 Synchronized mode-locking with external summing in
LBO

 This is a “horse race”

 Guidestar community needs to go with the winner
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Lightwave Lightwave role to daterole to date

Supplier of single-frequency injection lasers and “engines”
(gain elements) to Air Force program.
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What is DCP?What is DCP?

Laser diode bar

Temperature controlled base

Nd:YAG Light
trap
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How to make system cheaper / simplerHow to make system cheaper / simpler

 Needed to get 50 W yellow:  100 Watt 1064 nm / 60 W
1319 nm

 These are equivalent in difficulty / power input

 Successful systems will be built using multiple gain
elements of current design

 Reliabilty & cost will be improved if a single high-power
gain element can be used

 100 Watt diffraction-limited Nd:YAG “engine”

 This would be a key goal for many applications

 Guidestar

 LIGO

 Very important for commercial lasers
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Challenges of 100 W Gain ElementChallenges of 100 W Gain Element

 High efficiency into a diffraction-limited beam (>30%)

 Low depolarization (<2%)

 Acceptable “lensing” (quadratic phase) (>20 mm)
 Higher order phase across gain element <<λ

 Corrective optic

 Resonator design
Air Force multi-element system has >λ aberration

Diffraction between elements adds a corrective
term

 Key to low cost in production:

 Very high element-to-element consistency

Gain, depolarization, phase

 Lightwave approach:

 DCP pumped  “corrected” rod or slab
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Q-Series Q-Series –– 355 nm  355 nm ““LBOLBO”” Q-switched Q-switched
laserlaser
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TES Launch from TES Launch from Vandenburg Vandenburg –– July 15, July 15,
20042004

+ LIGO
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Role Lightwave would like to playRole Lightwave would like to play

 Selling single-frequency injection lasers
 Of Course!

 Selling current generation “engines” (Laser Gain
Elements)
 With trusted partners - not generally

 Selling next generation “100 W” gain elements
 A partner in the Engineering phase will always have a

supply
 Laser integrator

 Possibly – if program is structured so that we extend
our gain element technology and don’t just “package”
existing elements
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To maximize the chance of finding an industrial partnerTo maximize the chance of finding an industrial partner

 Coalesce around the winner of the horse race

 Support laser engineering

 The community should speak with one voice

 Figure out a specification you want and commit to
using it at all telescopes

 If you want a modulated laser, modulate externally

 Make a short list of suppliers you would want to use, and
give them a consistent message

 Re-visit each once per year


