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Kirkpatrick-Baez (K-B) mirrors can focus alarge incident x-ray beam to nanoscale spot size with
higher efficiency and larger bandwidth than can other focusing optics. They are typically made
of two élipticaly figured mirrors mounted in a sequential arrangement. Demagnification, i.e.,
the ratio of source-to-mirror and mirror-to-image-plane distance, is one of the limiting factors to
achieving the ultimate spatia resolution. A focal spot size of <30-nm-diameter was obtained
with a K-B mirror pair in a sequential arrangement with a 1-km-long beamline [1], versus 80-
100 nm with a typical beamline of 64-m length [2]. A novel arrangement in which two mirrors
are mounted orthogonally side by side in a nested (or Montel) arrangement is more compact and
provides higher demagnification [3-4]. The concept has been recently tested [4] at the Advanced
Photon source with a pair of mirrors made by profile-coating flat Si substrates. A two-
dimensional spot size of 150 nm x 150 nm was obtained with both polychromatic and
monochromatic x-rays [5]. In this talk, we will highlight recent developmentsin K-B mirrors for
nanofocusing and discuss major challenges to the fabrication and metrology of precisdly figured
mirrors.

*Work supported by U.S. Department of Energy Office of Science under Contract No. DE-
AC02-06CH11357. G.I. and J.T. supported by the DOE Materials Sciences and Engineering
Division.

[1] Matsuyama, S., Mimura, H., Yumoto, et a., Rev Sci Instrum. 77, 103102 (2006)

[2] Liu, W., C., Assoufid, L., Macrander, A.T., et a., Rev. Sci Instrum. 76 (11), 6 (2005)
[3] Ice, G.E.; Barabash, R.I.; and Khounsary, A. SPIE Proc. (2009a)

[4] LiuW.,IceG.E., Assoufid L, et al., J. of Synchrotron Rad., submitted, (2010).

[5] Liu, C., Assoufid, L., Macrander, A.T. SPIE, 4782, 104 (2002)


mailto:assoufid@aps.anl.gov

