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A Modular Compact Transmission X-ray Microscope
with Nanometer Resolution
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Yu-Sheng Chen, En-Te Hwu, Huang-Han Chen, Tsong-Tse Li, Edwin Ong, Yeu-Kuang Hwu

AR RBEHEAN S FLE X ARG ABBIMIT RAGHRERARILH IR RO EI M Tk A
ATHRAE TR T —F AR R T X ME 2 X T iEKXBMEE (transmission X-ray microscope,
TXM) » sb—#H A TXM BA SRE > SBHHEE 28 HHEAREEFEE - AMFAERLE £
T RAIAM o B TEREBAER RGN EZBRGZEREHHA LB KRIMFEA T A X k&
Kb & ¥ AR P oy B AT SRS T 20 0 ATRIAE ARG BT T E AR BHTERZI AT - W
LA EFEAEE 0 KT R B R AR R PTG X R MR B M R AL B F & (piezo stage) b — BRE M AL
BF &AM ELARRSTE 1.2nm » ETHAERBME R TR - ob - S AR T4
TABAAL - B LR T M b — IR R B 0 EEB R R F S BT R R T Bl Xk R AT
B BRI o

Combining the long research results and nanofabrication technology supported by National Nanoscience and
Nanotechnology Program, we successfully developed and implemented a compact transmission X-ray microscope
(TXM) based on a cylindrical symmetry around the optical axis sharply limits the instabilities due to thermal
mechanical drift. Identical, compact multi-axis closed-loop actuation modules drive different optical components.
The design is modular and simplifies the change of individual parts, e.g., the use of different magnification and
focusing devices. This compact instrument can be easily transported between laboratory and synchrotron facilities
and quickly put in operation. An automated alignment mechanism simplifies the assembling of different modules
after transportation. This prototype is tested with synchrotron X-rays demonstrated effective elimination of the
thermo-drift problem and achieved ~30 nm lateral resolution. The whole system can be packed into standard
shipping case and reassembled within 1 hour for full operation.
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