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ABSTRACT

MINERVA is a new X-ray facility under construction at the ALBA synchrotron specially designed to support the development of the ATHENA (Advanced Telescope for High Energy Astrophysics)
mission [1]. The beamline design is originally based on the monochromatic pencil beam XPBF 2.0 from the Physikalisch-Technische Bundesanstalt (PTB), at BESSY |l already in use at this effect [2].
MINERVA will host the necessary metrology equipment to integrate the stacks produced by the cosine company in a mirror module (MM) and characterize their optical performances [3]. From the opto-
mechanical point of view, the beamline is made up of three main subsystems. First of all, a water-cooled multilayer toroidal mirror based on a high precision mechanical goniometer [4], then a sample
manipulator constituted by a combination of linear stages and in-vacuum hexapod and finally an X-ray detector which trajectory follows a cylinder of about 12 m radius away from the MM. MINERVA is
funded by the European Space Agency (ESA) and the Spanish Ministry of Science and Innovation. MINERVA is today under construction and will be completed to operate in 2022.
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 Detailed design almost complete.
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critical installation (optical hutch)
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» Beamline commissioning expected
by the end of 2022.
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Toroidal Mirror with a multilayer coating at 1 KeV.
Top-side water cooling system based on a KM mount.
Granite support for high stability.

Submicron resolution horizontal stage normal

to mirror surface.

Submicron resolution pitch stage with vertical

axis on mirror surface.

Vertical Stage

Sample Environment
Motion Mechanics

High precision in-air vertical motion based on a skin concept [9].
High precision in-vacuum horizontal stage. |
n-vacuum 6 DOF Hexapod.

Autocollimator feedback for sample orientation.

REFERENCES

[1] Dominique Heinis et al., “X-ray facility for the characterization of the Athena mirror modules at the ALBA synchrotron”, in Proc. Vol 11852
SPIE, (2021). https://doi.org/10.1117/12.2599350

[2] Evelyn Handick et al., “Upgrade of the x-ray parallel beam facility XPBF 2.0 for characterization of silicon pore optics”, in Proc. Vol
11444 SPIE, (2020). hitps://doi.org/10.1117/12.2561236

[3] Nicolas M. Barriere et al.,"Assembly of confocal silicon pore optic mirror modules for Athena”, in Proc. Optics for EUV, X-Ray, and
Gamma-Ray Astronomy IX, San Diego, California,, 2019. htips://doi.org/10.1117/12.2530706

[4] Llibert Ribo, et al. (2016). “Mechanical design of MIRAS, Infrared Microspectroscopy beam line at ALBA Synchrotron”, in Proc.
MEDSI'16, Barcelona, Spain, Sep. 2016, pp. 403-408. https://doi.org/10.18429/JACoW-MEDSI2016-FRAAO03

[5] Colldelram, et al. (2010). “ALBA XALOC beamline diffractometer table skin concept design”. Diamond Light Source Proceedings,
1(MEDSI-6), E44. hitps://d0i:10.1017/52044820110000754

CONTACT
Antonio Carballedo, acarballedo@cells.es

cosine
mPp &S

Messen = Forschen = Wissen

ALBA Synchrotron

measurament sysl

Carrer de la Llum 2-26
08290 Cerdanyola del Valles,
Barcelona, Spain

Tel: +34 93 592 43 00

MIMISTERICH
[IE CIEMCLA,
E IMNMOVACIOMN



https://doi.org/10.1117/12.2599350
https://doi.org/10.1117/12.2599350
https://doi.org/10.1117/12.2599350
https://doi.org/10.1117/12.2599350
https://doi.org/10.1117/12.2599350
https://doi.org/10.1117/12.2599350
https://doi.org/10.1117/12.2599350
https://doi.org/10.1117/12.2599350
https://doi.org/10.1117/12.2599350
https://doi.org/10.1117/12.2599350
https://doi.org/10.1117/12.2599350
https://doi.org/10.1117/12.2599350
https://doi.org/10.1117/12.2561236
https://doi.org/10.1117/12.2561236
https://doi.org/10.1117/12.2561236
https://doi.org/10.1117/12.2561236
https://doi.org/10.1117/12.2561236
https://doi.org/10.1117/12.2561236
https://doi.org/10.1117/12.2561236
https://doi.org/10.1117/12.2561236
https://doi.org/10.1117/12.2561236
https://doi.org/10.1117/12.2561236
https://doi.org/10.1117/12.2561236
https://doi.org/10.1117/12.2561236
https://doi.org/10.1117/12.2530706
https://doi.org/10.1117/12.2530706
https://doi.org/10.1117/12.2530706
https://doi.org/10.1117/12.2530706
https://doi.org/10.1117/12.2530706
https://doi.org/10.1117/12.2530706
https://doi.org/10.1117/12.2530706
https://doi.org/10.1117/12.2530706
https://doi.org/10.1117/12.2530706
https://doi.org/10.1117/12.2530706
https://doi.org/10.1117/12.2530706
https://doi.org/10.1117/12.2530706
https://doi.org/10.18429/JACoW-MEDSI2016-FRAA03
https://doi.org/10.18429/JACoW-MEDSI2016-FRAA03
https://doi.org/10.18429/JACoW-MEDSI2016-FRAA03
https://doi.org/10.18429/JACoW-MEDSI2016-FRAA03
https://doi.org/10.18429/JACoW-MEDSI2016-FRAA03
https://doi.org/10.18429/JACoW-MEDSI2016-FRAA03
https://doi.org/10.18429/JACoW-MEDSI2016-FRAA03
https://doi.org/10.18429/JACoW-MEDSI2016-FRAA03
https://doi.org/10.18429/JACoW-MEDSI2016-FRAA03
https://doi.org/10.18429/JACoW-MEDSI2016-FRAA03
https://doi.org/10.18429/JACoW-MEDSI2016-FRAA03
https://doi.org/10.18429/JACoW-MEDSI2016-FRAA03
https://doi.org/10.18429/JACoW-MEDSI2016-FRAA03
https://doi.org/10.18429/JACoW-MEDSI2016-FRAA03
https://doi.org/10.18429/JACoW-MEDSI2016-FRAA03
https://doi:10.1017/S2044820110000754
https://doi:10.1017/S2044820110000754
https://doi:10.1017/S2044820110000754
https://doi:10.1017/S2044820110000754
https://doi:10.1017/S2044820110000754
https://doi:10.1017/S2044820110000754
https://doi:10.1017/S2044820110000754
https://doi:10.1017/S2044820110000754
https://doi:10.1017/S2044820110000754

