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Fig. 1 K-B mirror and FZP.

BEESLH] L0 Ea6iE, BIRTIEFig.1IoRT XD
“K-BIS—¢t 7L/ —v T — 1 BRENETF L
Tt o TWbh,

X $R YT TR Tl TRl & TR 2\ s &
DLPBREE 75> T b, Bll, KERKFEOWLNG &
SPring-8 DI & D 7 ) — 7 57 FEE O FMBFE B i <0 38
BEELHOC BB R K-BIS—V A5 A%MEL, C
NT20keV OB X 4 7om ICEY QA KRILEL) ¢
5l ¥, K-B IS5 —OEKMREITHEL <#EBRL TELY,
3, K-B 25 —02RTHEN TIE, #121XSPring-8 D&
KN BD7 IL—F 7 8-12keV & X #i % 110 nm |25
YL BB BN TS,

CITEHLI—HORENENFEFTHH 7 LRIV —
V7V — F RFFOEREMICOWTRAT 5,

2. FZP ¥&E

7 V)V —/ 71— bk (FZP: Fresnel zone plate) i3,



X EABMFER - XRT / EARFEREMOTR LIREE

I'n

T

I'n
(FZP radius) Arv:
T Outermost
zone width

Fig. 2 A schematic drawing of the FZP structure.
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Fig. 3 Processing steps for manufacturing FZPs.
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Fig. 4 Schematic drawing of the FZP structure and SEM micrographs of a Ta FZP showing (a) the inner zones and (b)
the outermost zone with minimum linewidth of 25 nm.
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Fig. 10 Processing steps for manufacturing a one-dimensional
MLL.
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Fig. 12 Results of beam size measurement of a one-dimensional
MLL at 20 keV.
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Fig. 14 Focused beam profile of first-order diffraction measured by
a knife edge scan.
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focused spot size by MLL.
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Techniques for fabricating Fresnel zone plates for
x-ray focusing: Current status and future challenges

Hisataka TAKENAKA NTT-AT Nanofabrication Corporation
3—-1 Morinosato Wakamiya, Atsugi-shi, Kanagawa 243-0124, Japan

Abstract The development of Fresnel zone plates (FZPs) with resolution below 10 nm is strongly required
for x-ray microscopy and other micro/nano-analytical methods. This paper overviews current FZP fabrication
techniques based on electron beam (EB) lithography and introduces new approaches for the fabrication of a
multilayer FZP and multilayer Laue lens, which can overcome the limitations due to EB lithography of dense
and high aspect ratio line patterns in FZP fabrication.
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