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Conclusions

• Notched design works best with linear horizontal 

polarization.

• Second cooling loop allows use of linear vertical

polarization.

• Double bracket design results in lower temperatures which 

also improves the linear vertical profile.
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Heat Load ESRF-Design

The notched mirror design [1-2] is used for some white

beam mirrors at ESRF [2-3]. Depth of notch changes

resulting surface profile along centerline.

Influence of notch depth

ESRF mirror design.

Comparison of Notched and Double Bracket Design

Steady State Thermal setup.

Steady State Thermal result.

Height profiles for a) linear horizontal and b) linear vertical polarization.

Beamline focus profiles for a) linear horizontal and b) linear vertical polarization.

Power density [W/mm²] distributions of a) linear horizontal and b) linear 

vertical polarization. Mirror footprint is shown in red.

OASYS – Shadow

The results from ANSYS Static Structural were forwarded to 

the raytracing program Shadow to evaluate the difference 

of the focus profiles for a beamline without and with 

deformations on the first mirror.
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What lies ahead

• Influence of clamping pressure on thermal conductance 

between copper and silicon

• Mirror support structure

• Specs of water chiller

• Chin guard performance -> additional Frontside effects?

Schematic of APPLE II undulator 

magnetic arrays

Variable heat loads with APPLE II undulator
APPLE II allows to use the polarization modes linear and circular 

and all their permutations:

• Highest power for linear horizontal polarization => 2.1 kW.

• High power density for linear vertical 

polarization => 1.5 kW.
• Lower power for circular 

polarization => 300 W

• Main power contribution by 

photons between 8-40 keV           

=> attenuation length

OASYS [4] setup for parallel evaluation of P04-focus.

Focus without deformations Focus with deformations

Notched mirror with linear vertical polarization.
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