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FIG. 1

(57) Abstract: An X-ray irradiation apparatus (100) comprises an X-ray source device (110) for creating X-rays (2) with a polychro-
matic spectrum and an X-ray optic device (120) with a beam axis (3) that is longitudinal, wherein the X-ray optic device (120) com-
prises a reflector device (121) that is polycrystalline having a reflector geometry, a reflector mosaicity and a reflector thickness and the
reflector device (121) is arranged for receiving a portion of the X-rays (2) within an acceptance angle of the reflector device (121) and
for creating an X-ray beam (4) by Bragg reflection, which is directed along the beam axis (3) towards a focal position thereof and has
a spectral distribution determined by the polychromatic spectrum of the X- rays (2), the reflector geometry, the reflector mosaicity and
the reflector thickness, and wherein the X-ray irradiation apparatus (100) further comprises a spectral filter aperture device (122) that
is arranged downstream from the reflector device (121) for creating a filter gap (123) transmitting a first spectral portion (4A) of the
spectral distribution of the X-ray beam (4) and blocking a second spectral portion (4B) and a third spectral portion (4C) of this spectral
distribution, wherein the first spectral portion (4A) has higher energies than the second spectral portion (4B) and lower energies than
the third spectral portion (4C), wherein the reflector device (121) has an acceptance solid-angle of at least 100 micro-steradian, and
wherein the reflector geometry, the reflector mosaicity, the reflector thickness and the acceptance angle of the reflector device (121)
are selected such that simultaneously a radiation flux in the first spectral portion (4A) is at least 1% of an incoming flux of the same
spectral portion of the X-rays (2) received by the reflector device (121) with a peak reflectivity of at least 1%, the first spectral portion
(4A) has a spectral bandwidth of at most 15%, the second and third spectral portions (4B, 4C) have a flux reduced by at least three
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orders of magnitude compared with the flux in the first spectral portion (4A), and the X-ray beam (4) has a focal spot size of less than
1.5 mm in both transverse dimensions relative to the longitudinal beam axis. Furthermore, an X- ray fluorescence imaging apparatus
(200) and a method of using the X-ray irradiation apparatus (100) are described.




