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ABSTRACT FOCAL SIZE COMPARISON
The Advanced Photon Source is currently in the process of upgrading to a multi-bend achromat storage ring, which will
Increase brightness and coherent flux by several orders of magnitude. The planned In-Situ Nanoprobe beamline, one of Photon Energy SkeV 7 keV OkeV 12 keV

the feature beamlines of the APS Upgrade project, is a 220 m long beamline that aims to focus the x-ray beam to a spot
size of 20 nm or below. In this beamline, a double-mirror system containing a high heat load mirror and a pink beam mirror
IS designhed to provide high harmonic rejection and focus the beam to a beam-defining aperture (BDA). One of the key
Issues Is to manage the high power and power density absorbed by these mirrors due to the new source. To attain the best
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focus at the BDA, the pink beam mirror needs to be mechanically bent to correct for thermal deformations on both mirrors. M1 (W) e 200 10 703
In this study we report on the thermal responses to different cooling schemes (e.g., side and internally water cooled) for
these mirrors as calculated with Finite Element Analysis and optical ray tracing.
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FURTHER OPTIMIZATION

Notch Design Internally Cooled

* |t has been shown that slope errors can
be reduced by an order of magnitude by
adding a notch to the side and only
applying cooling above the notch[2-3].

= Recent Improvements In internally
cooled mirrors also make them a
viable option to reduce slope errors
compared to side cooled mirrors [4].

= A notch of 8 mm x 7.5 mm was
determined to be the optimal size notch

= Analysis was conducted on an
internally cooled mirror with seven

for 5 keV. - 7 0.00 channels placed 1 mm below the 0.00
-0.05 optical surface that are 1 mm wide by 0.05
= Analysis conducted with this notch size ¢ e 6 mm high. _
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