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In the past several decades, soft x-ray source community has witnessed historical develop-

ments in ultrashort coherent extreme ultraviolet (XUV) source and ultrafast XUV imaging.

There are many different mechanisms to generate coherent XUV radiation. To assure the spatial

beam quality of such sources in applications (such as focusing, imaging and probing), study of

the wavefront is essential.

Figure 1: (a) High NA Hartmann WFS and (b) A raw

image from sensor calibration acquired in 30 minutes.

Due to the compact and easy to set

up design, Hartmann wavefront sensor

(WFS) has been widely employed in

many different XUV sources [1, 2]. Cur-

rent XUV Hartmann WFS prevents from

characterizing XUV beams with larger di-

vergence (∼ 10′s mrad) as encountered on

solid high harmonics [3], EUV lithogra-

phy, EUV microscopy, etc due to the CCD chip size and Hartmann plate configuration. We

report here a new Hartmann WFS with high numerical aperture (NA ∼ 0.1), which is compe-

tent for close-in detection of XUV sources ranging 4nm to 44nm. It consists of a holes-array

plate (20mm in diameter, 50 µm × 50 µm square holes separated by 150 µm) at distance of

50mm from a large chip-size PI-MTE X-ray vacuum CCD (figure 1(a)). After an initial Talbot

calibration, the WFS was finalized with gas high harmonic source (λ ∼ 32nm) spatially filtered

by a 0.5 µm pinhole. Furthermore, we tested this novel sensor by optimizing the XUV toroidal

mirror focusing and by XUV multilayer mirrors quality characterization.
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