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ABSTRACT   

The construction of the BEaTriX (Beam Expander Testing X-ray) facility is ongoing at INAF/Osservatorio astronomico 
di Brera. The facility will generate a broad (170 x 60 mm2), uniform and low-divergent (1.5 arcsec HEW) X-ray beam 
within a small lab (! 9 x 18 m2), using an X-ray microfocus source, a paraboloidal mirror, a monochromation system 
based on a combination of symmetrically cut and asymmetrically-cut crystals in Bragg diffraction configuration. Once 
completed, BEaTriX can be used to test the Silicon Pore Optics modules of the ATHENA X-ray observatory, as well as 
other optics, like the ones of the Arcus mission. The facility is designed to operate at 1.49 keV and 4.51 keV, by using 
two fixed beam lines, equipped with the necessary optical elements. The first beam line to be completed will be at 4.51 
keV and will prove the BEaTriX concept. Silicon crystals are used at this energy and four symmetric diffractions, with 
appropriate tilt of some crystals, will provide the spectral filtering at the required level to return the desired divergence. 
Owing to the quite short range necessary to obtain a parallel beam with this setup, a low vacuum level (10-3 mbar) can be 
used without a significant beam extinction. In addition to a modular vacuum approach, the low vacuum will allow us to 
reduce the time required to evacuate the tank, thus enabling to demonstrate a test rate that will match the ATHENA SPO 
production of 3 MM/day. In this paper, we report the design of the facility and the construction progress. 
 

Keywords: BEaTriX, X-ray test facility, micro-focus source, beam expander, asymmetric diffraction 
 

1. INTRODUCTION  

ATHENA is an X-ray mission proposed by a consortium led by MPE and officially approved in 2014 for the L2 slot in 
the ESA Cosmic Vision program [1]. With respect to previous X-ray missions, ATHENA will have unprecedented 
effective area (2 m2 at 1 keV, with possible descoping at 1.45 m2), wide field of view (40 arcmin x 40 arcmin) and 
excellent angular resolution (5 arcsec HEW required and a 3 arcsec HEW goal). Since 2004, ESA/ESTEC adopted the 
technology of Silicon Pore Optics (SPO) [2] as a manufacturing baseline for ATHENA and its predecessors (XEUS, and 
subsequently IXO). This approach, developed in collaboration with Cosine Research B.V., is based on the utilization of 
commercially-available silicon wafers. The SPO production process is being constantly improved to reach the required 
quality and production level [3,4]. Currently, 35 processed silicon plates are stacked with dedicated robotic machines to 
form an X-ray Optical Unit (XOU); 4 XOUs (two of them operating the first reflection in parallel, followed by the two 
XOUs in charge of the second reflection) are integrated into a Mirror Module (MM); the MMs have to be aligned and 
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finally integrated in the full Mirror Assembly (MA). Each step of this process has to be followed by dedicated tests and 
calibration procedures. The integration of the XOUs into MM is now performed at the Bessy synchrotron [5]. Media 
Lario [6] and Thales CH [7] are studying different co-alignment techniques of the MMs. The completed MA has to be 
eventually calibrated and different solutions are considered, including an extended PANTER [8] or the XRCF facility at 
MSFC (USA). In between the XOUs integration and the MMs integration, all the MMs will have to be tested for 
acceptance: at this step, the BEaTriX facility will play a key role, to characterize the MMs with X-ray full illumination, 
and at the requested MM production rate. 
X-ray tests of the MMs are currently performed at the PTB laboratory of the BESSY synchrotron facility in pencil beam 
configuration [5,9], but they require a PSF reconstruction from each poreÕs, or groups of pores, exposure. Full 
illumination X-ray tests could be performed using a broad and low-divergent X-ray beam, e.g. at PANTER (MPE, 
Neuried, Germany), possibly compensating the beam divergence by the application of a diffractive X-ray lens [10]. 
However, the large volume to be evacuated makes it impossible to perform the functional tests at the MMs production 
rate (3 MM/day). 
To overcome these limitations, INAF/OAB is developing in Merate (Italy) the BEaTriX (Beam Expander Testing X-ray) 
facility




















