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Development and Application of Electron
Tomography at Atomic Resolution

B ~ BRAR R

Liu-Gu Chen, Fu-Rong Chen

X FF > RMRETHGEEZEEZ S0 HETRAMEFI LA EREEMA RO RENT LR T
AR Mk o B AT FiE A E T HAMEE (transmission electron microscopy, TEM) B #k &% £ 15 E 2 (Cs
corrector) 898 R - L FEXE T RAMB R CLRLEIRIR (sub-A) Frey E R E > E—FRIFDHR
TE&MNEEN - Ko BHFEXETREMRBED RO TREBETA M RE » £75 LT R R 01
RILEEHE - M AR E R TR 6932 B R ZAE R A B 0 B 3B TR AT SR 60 S 4 B AR B IR AR
MHEMHEEGERIIIER > MR P ERIT I BT RALIELE ERGRE - AT
KBt o % & & BNy (bilayer graphene) » i # ¥ 4 F (oleic acid molecule) YA & B B #94% & K sh 4 (Ge nano-
crystal) » fL4E (MgO) &b ¥ & K 245 (nano Au bridge) 2 &% THE = 4R TLH L0 -

In this article, we introduce an atomic resolution tomography method using electron holography reconstructed from
Cs corrected electron microscope. This method is allowed for quantitative analysis of three-dimensional atomic
structure and surface topography from only one projected direction. Recently, TEM has capability to analyze
material with sub-A resolution with a Cs corrector. However, the real structure in three dimensions (3D) and the
whole shape of material still can not be directly revealed from electron micrographs due to the limitation of two
dimensional projected image. Certainly, materials properties can be corrected with the atomic arrangement in three
dimensions. The ultimate goal of electron microscopy is to act as a communication channel between structure
and properties of materials. It is therefore a very important issue how to determine the atomic positions in three
dimensions from two dimensional projected images. We demonstrated our methodology using the simulated exit
wave functions of a bilayer graphene, oleic acid molecules and experimental cases including of Ge nano-crystal
MgO and nano Au bridge.
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