SRR LIRS 2003 TR R AR i T pp.300-304

gfofx E2t=o} 7|tte| 4=

o|E_9_
laeE

M

A A

O

-

XM 0|z

UZS'@ABY XM HolZ A7ME), SASKABY oDoish XA @07 APME)

Conceptual Design of Laser Plasma-based Soft X-ray Microscope system
for Biomedical Application

K. W. Kim(X-ray Microscopy Research Center, WKU), K. H. Yoon(XMRC, Medical School, WKU)

ABSTRACT

Soft x-ray microscopy provides a unique set of capabilities in-between those of visible light and electron microscopy. It

has long been recognized that nature provides a ‘water window’ spectral region between the K shell x-ray absorption edges of

carbon (~290eV) and oxygen (~540eV), where organic materials show strong absorption and phase contrast, while water is

relatively non-absorbing. This enables imaging of hydrated biological specimens that are several microns thick with high

intrinsic contrast using x-rays with a wavelength of 2.3~4.4nm. Soft X-ray microscopy is therefore well suited to the study of

specimens like single biological cells. The most direct advantage of X-ray microscope is their high spatial resolution when

compared with visible light microscopes, combined with an ability to image hydrated specimens that are several microns with

a minimum of preparation. Our study describes the conceptual design of soft x-ray microscope system based on a laser-based

source for biomedical application with high resolution (<50nm) and short exposure time (<30sec).
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Fig. 1 Schematic diagram of laser plasma soft X-ray

microscope system for biological application
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Fig. 2 The assemble drawing of soft X-ray microscope

system
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Fig. 3 Transmission of Titanium filters with variation
thickness.
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Fig. 4 The Condenser Wolter mirror for soft X-ray
Microscopy.
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Fig. 5 The Objective Wolter mirror for soft X-ray
Microscopy.



RMS Roughness 1nm, Energy=410eV

N i
s
g
&
[}
o . o
N \
; : N
02 : : L i e,
N
o L | 1 L ]
0 1 2 3 4 5 6
Grazing Angle (deg)
Fig. 6 Reflectivities for selected materials and

wavelengths plotted versus the grazing angle of

incidence.

Fig. 7 Wet specimen holder maintained in an atmospheric
environment
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