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Four flexure based decoupled axes with 
independent actuators

Persistent and stable adjustments

Next to none crosstalk and 
Abbe errors

Ultra compact monolithic design

The ultimate optics positionner 
with 5 Degrees of Freedom

Patent pending



What problem does it solve? Positioning of optical elements can 
be subject to extremely tight 
position tolerances especially when 
using short focal length, High NA 
lenses and small target region for 
light coupling.

Those tolerances are often below a 
single micrometer.

Alpes Lasers positioning systems 
overcome the challenges of 
extremely sensible adjustments for 
active medium coupling, fiber 
injection and collimation, nonlinear 
material crystals, etc…



Single mode fiber example

10% deviation from maximum coupling efficiency translates into:

- Focal position sensitivity of 18 um
- X and Y lens position sensitivity of just 0.86 um
- Tip/tilt sensitivity of 0.05°



Typical commercial solution

Fiber port
Thorlabs’ fiber port provides a good solution for fiber
coupling but it comes with adjustability challenges, like 
many other available solutions.

Here the focus adjustment is coupled with tip/tilt, all the 
actuator screws also have a large arm projection to the 
point of interest, it’s clearly not easy to reach the perfect 
position within less than 18 um in focus and 0.05° in 
tip/tilt with this approach, this system is thus known to 
erode the patience of event the most talented engineer. 

Further more it relies on kinematic mounts principle, 
which is a low rigidity link carrying quite some load, 
making it sensible to transport condition for example, this 
can lead to field re-adjustments.



Comparison of attained 
coupling efficiency



Monolithic stacked compliant
Mechanism axis

No play, no friction, no lub, no wear, 
no backlash

Best accuracy and repeatability

X axis flexures +/- 1 mm Y axis flexures +/- 0.5 mm Tip axis flexures +/- 1° Tilt axis flexures +/- 1°

The different axis are arranged in a stacked structure. 
Compliant mechanisms arrangement offer a variety of 
advantages but the main one allowing such a staked structure 
is the capacity to have, per arrangement, a single axis of low 
rigidity where the displacement is obtained using the elasticity 
of the matter while all other axis have a very high rigidity.

Rigidity is one of the key to obtain high precision movements. 
If we compare this mechanism to other kinematic stage seen 
earlier the difference is of several order of magnitude as, in 
most of them, the rigidity between bodies is ensured by 
springs that support the weight and move in several degrees 
of freedom.



Key specifications

Resolution (1° of 
actuator)

Min StrokeNominal 
stroke

Guiding TypeAxis

0.5 um+/- 0.8 mm+/- 1 mmCompliantX
0.5 um+/- 0.3 mm+/- 0.5 mmCompliantY
0.0037°+/- 0.7°+/- 1°CompliantTip
0.0037°+/- 0.7°+/- 1°CompliantTilt

2 umNA5 mmthreadZ
- Integrated hard stops
- Integrated locking mechanism on all axis
- Multiple mounting options
- Sustains accelerations up to 10G and standard road/air 

transport vibration patterns while keeping adjustments
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