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Enabling photonics for Laser Combination



Stronger together
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Unique technological know-how
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Micro-optics assembly
Quantum sensing



Components Equipment Platforms

From components to complex systems

Complex systems
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Inertial navigationPhotonic

Sonars & positioning

Quantum instruments

On-board electronic

Surface drones

Underwater drones

Unmanned ground
& aerial vehicles

Simulators

NAVIGATION COMMUNICATION



Exail quantum communication laz lab nl

Globally-proven partner for Directed Energy components and integrated assemblies

Wide BW 
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Exail modbox cbc sd website

Integrated Assemblies

Many 
Components
available at 
1µm, 1,5µm 
and 2 μm !

Growing Catalog of Radiation Hardened Components

Growing Catalog of 
Radiation Hardened 

Components 

Exail produits linbo3 intensity modulators

Exail produits linbo3 intensity modulators

Exail produits linbo3 intensity modulators

Global Engagement

Global 

Engagement 



Laser Beam Combining need for Phase modulators
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Principle of LiNbO3 modulators:

• Expression of the optical field modulated by sine voltage 𝐸 𝑡 = 𝐸0 𝑒𝑗𝜔𝑡𝑒𝑗𝛾 sin(Ω𝑡) with 𝛾 = 𝜋.
𝑉0

𝑉𝜋(Ω)
: the modulation index. 

Important Specifications for power combining ? 

• V for low consumption

• Low Insertion loss

• High optical or RF input powers

• Field deployable
• Thousands hours-long operations. Optical power stability, even under strong shocks and vibrations, and 

temperature ranging from -30°C to 75°C.
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Computer-Driven Simulation, 
Development & Design

2
Modern, Scalable 

Manufacturing

3
Command at the 

Chip-level

Comprehensive
Qualification 
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Precision
Packaging 



High and Low freq Phase modulators - performance highlight
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High Freq phase modulator

• Necessary to pass the threshold for the Brillouin effect that occurs in
optical amplifiers. It shall minimize power consumption (Vπ) and be
capable of handling higher input power.

• High Optical power : 500mW CW @ 1060nm (soon 1W)
• Ultra low Vπ : <3V @10GHz (even under severe conditions)
• Environmentally stable

Low Freq phase modulators

• Used to maintain phase alignement between multiple beams. The phase
fluctuations are typically slow (thermal drift, mechanical vibrations), so the
correction bandwidth can be relatively low (kHz range).

• High optical power : 300mW @1060nm
• Low Vpi <1,5V @50Mhz
• Insensitive to temperature variations and not induce any non-

linear effects.

Modulator cycling of a high freq modulator 
-> Environmentally stable, high power, low Vpi and low IL 

Burn-in of a low freq phase modulator at 300mW CW 1060nm
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CBC need for compactness and reliability – scaling up the modulators

x8 modulators + x8 RF drivers ! 



Variable Optical Delay Line (motorized)
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Role for CBC :

• Delays an optical signal

• Enables a very precise and stable control of an optical path length (to compensate environmental aspects)

Improved principle : the pentadihedral shape

• After a double pass, the returning beam is always located at the same position and direction

• IL uniformity <0,3dB ; and IL <1dB

• Delays of 300, 600ps, and possible to get long delays (10ns, 100ns…)

• Motorized with resolutions of a few fs achievable.  With repeatability of 200fs.

Integrated Multi-Channel 

Rack

Up to 20 channels



Micro-Optics PM splitter with integrated VODL 
Technical proposal
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PM collimator

Corner cube

Self-alignment optical 
element

Dihedral reflector

PBS

HWP on motorized 
rotative support

Tap photodiode

Polarizer

Mirror

Translation stage

Integration of VODLS into PM splitter 
with micro-optics technology.

Insertion reduced by 0,5 dB per 
channel.

Here is an example of a 1x20 PM 
splitter with integrated VODL on each 
output.

Very low insertion dispersion between 
channels, IL < 0,5 dB.



High Power Ytterbium Doped Fibers - CW operation
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Active fiber output Single clad passive fiber output

M²=1,24

Internal Testing: 

• Up to 100W output power 

• ~80% PCE

• M2 = 1.24

Achieved by partner

• > 2.2 kW laser output power

• EO efficiency @ 2kW >38%

• M2 @ 2kw (X/Y): 1.4/1.4

Initial Results are promising 

Continuing to iterate design to achieve 
higher performance

Home

Home



Exail quantum communication laz lab nl

Adding value with new integrated assemblies

Spectral Broadener
LiNbO3 ΔΦ

Phase Control/Locking
CBC ModBox

Integrated 
Pre-Amplifiers

Narrow linewidth
Seed Source

Home

Home

Vision
Be the premier supplier of modular 

subsystems that will reduce the size of 
the high-power systems. 

Exail modbox cbc sd website

Integrated 
Splitters and 

Delay Line
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Conclusion

Exail is a qualified and established, globally-informed supplier of cutting-edge components
for Directed Energy (CBC & SBC)

Exail offers and is developing next-generation enabling integrated assemblies, products and 
supporting technologies that will advance Directed Energy  

Exail’s components are field-proved and ruggedized for harsh environments

Exail is proactively engaging the globe to promote photonics across all sectors

Merci!



17



Users Conference
Advanced Fiber Sensors for industrial and harsh environmental operations

May
28

2026

iXcampus 
(near Paris)
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