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AdValue)Photonics Company Background

Founded in 2007

Located in the Optics Valley — Tucson, AZ
Consistent Profitable Growth
Outstanding Technical Team (10+ PhD)

Innovative and Award Winning Products
Dedicated Application Lab

Glass and Fiber Fabrication Facility
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Building World Class Operational Capability




Aenmis - Company Key Milestones
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R&D 100 Award f@'@
1um All-Fiber P Hiarner
Isolator

Application Lab
Opens In Tucson

‘ CLEO/Laser Focus World

50th ANNIVERSARY

R&D 100 Award 2 um
Mode-Locked Fiber
Laser

World’s First Q-Switched
2 um Fiber Laser

First Product 2 um CW and Single
Shipped Frequency Introduced

2 um Fiber Amplifier and
ASE Source Introduced

Company
Founded



‘ ij;D AdValue Photonics Product at glance

2um CW
2um Q- Laser 2un
witched Laser Amplifier

2um Mode- 2um AS
Locked Laser Source

Mid-IR
2um Single Freq. Comb
Frequency

Laser




mhmcf_‘tz@ Product Market

The Premier Manufacturer of
2um Fiber Lasers and Amplifiers

e
Scientific Materla_ls Medical
Processing



mwj Motivation

DoOE needs

DoE Customer: Thomas Jefferson National Lab

Advanced accelerator development requires a >100W mode-locked
green laser, which can be phase-synchronized to GHz RF signal for the
application of GaAs photoemission guns.

Commercial applications

« Material processing
« Other scientific applications
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Photonie—s Problems

Solid-State Laser Approach

Solid-state laser cavit

¥ Many bulk components
¥ Complicated alignment
¥ Mechanical sensitivity
¥ Thermal deformation




mhmcf_‘m Problems

Fiber Laser Approach

Yb-doped fibre LMA Yp-doped fibre

(6+1) to1
combiner
E—

Connectorized
end-cap assembly

Pump
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e
Grating-based fibre laser

J

Fibre-coupled

pump modules
- J

Fiber laser cavity

© Monolithic structure — robustness, compactness, reliability
© Well-defined waveguide — excellent beam quality

© Well-managed heat — high average power capability

¥ Long fiber length — nonlinear optical effect, peak power limit
¥ Small fiber core — nonlinear optical effect, peak power limit



AdValue)Photonics Our Approach

High-efficiency high-gain gain fiber

Flexible Fiber Design Innovative Solutions

» Higher Doping Concentrations » Shorter Pulse Width
» Short Gain Fiber Length » Higher Pulse Energy
» Custom Core Sizes » Higher Peak Power

» Minimized Intra-Cavity Nonlinearities » Higher Average Power

Raw Materials — Laser Systems

Raw Material Proprietary Custom Precision Fiber Laser &
Composition Glass Preform Fiber Drawing Light Source

Proprie

Information



‘AdValue Photonics Phase Il Tasks

« Develop a robust mode-locked Yb-doped fiber laser oscillator

« Model the pulse evolution in high-power Yb-doped laser system

« Design and fabricate Yb-doped silicate fibers for amplifiers

» Phase locking of a mode-locked fiber laser to an external GHz signal
» Design and build a fiber amplifier chain with 200W average output

« Characterize the noise from high-power mode-locked fiber amplifiers
 Demonstrate a 100W mode-locked green laser system

« Build a prototype unit

11 Proprie
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mwj Simulation
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GHz mode-locking

976nm diode Yb-doped fiber
27 cm I| Mirror or
SESAM

Coating on
Yb fiber end

Isolator

REF -30.00 dBm MKR 1.26872 GHz REF -30.00 dBm MKR 1.268795 GHz FOF

10.0 dBf "AWrite Norm B Write Auto -70.07 dBm 100 dBf ™A Write Norm B Write Auto -82.18 dBm
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<+— Cavity length —»
FBG

Il SESAM

Yb-doped fiber

Isolator 7cm

REF -30.00 dBm MKR 303.12 MHz REF -30.00 dBm MKR 303.0 MHz
10.0 dBf ™A Write Horm -F2.22 dBm 10.0 dBf *AWrite Norm B Write futo -35.13 dBm
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/P@ Tuning for phase locking

Mode-lockin rate tuning for phase lockin

REF -30.00 dBm MKR 25.17634 MHz FOF

10.0dB! A View Horm B Write Auto -61.78 dBm REF -50.00 dBm :
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/P@ Phase synchronization

Harmonic tone heterodyning with 1GHz RF si

i Heterodyne beating

REF -30.00 dBm MKR 76.00 MHz REF -30.00 dBm MKR 999.931 MHz FOF
10.0dBf ™A Wrte Horm B Write Aulo -62.96 dBm 10.0 dBf ™A Write Nonm B Write Auto -f1.42 dBm
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Mode-locked Hmmn
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M Large-mode-area fiber

Double-cladding Yb-doped large-mode-area fibers

18 Proprietary information



AdValue/Photonics 200W power amplifier

Output power from a Yb-doped
fiber power amplifier at 1030nm
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Qutput Power [\W)
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mﬁﬁ Plans in Year 2

* Optimize the design for a robust laser oscillator

« Demonstration of phase synchronization to GHz RF signal

* Prototype the laser unit




Em;m Thank you

Questions?




