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Fig. 1: The water window SXR ouptut (total counts)

for various elements.
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Fig. 2: Typical source size of 150-ps LPP of Bi.

40 µm 

30 900

Fig. 3: A Single-shot flash image of a Cu micro-mesh

by using the LPP of Bi as the illumination source of a

SXR contact-type microscope.

Imaging in the water window soft x-ray (SXR)

region (� D 2:3 � 4:4 nm) that benefits from the

natural contrast between carbon and oxygen ab-

sorption is of great interest for the investigation

of unstained biological samples [1]. To realize

single-shot flash SXR photography within a lab-

oratory system, the use of broadband and high-

power water window SXR emission from laser-

produced plasmas (LPPs) of high-Z elements has

been proposed [2]. In this scheme, which uses re-

flective rather than transmissive optics, transitions

that overlap in adjacent ion stages to yield intense

unresolved transition arrays (UTA) provide an al-

ternative to line sources.

In this study, we investigate performance of the

multiply charged ion plasma sources and their ap-

plicability to x-ray microscopy. The output at the

water window SXR region and the source size

which are the key parameters when designing x-

ray optical system have been evaluated as shown

in Figs. 1 and 2, respectively. By using LPP of

bismuth (Bi) as the illumination source of a SXR

contact-type microscope, we also succeeded in

single-shot flash imaging of a copper (Cu) micro-

mesh, as shown in Fig. 3.
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