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Introduction Off-axis electron holography

! Van der Waals bound layered structures. ! The TEM technique of off-axis electron holography provides access to the
phase shift of the electron wave that has passed through a thin specimen:

[ MX, (M: Mo, W; X: S, Se).

ol Promising properties for spin-(opto)electronics: LEDS, ¢(x) = CEfV(X, Z) dz - %ffBl (X, Z) dx dz z: direction of the incident electron beam

solar cells, spintronic devices.
| The phase shift is sensitive to the electrostatic potential V and the magnetic
induction B. In the absence of magnetic and long-range electrostatic fields and
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! There is a pressing need to obtain a full understanding of O 2 mm eQ < Ja(O) |
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the local microstructural, chemical and functional 50 KV 50 KV
properties of such layers with atomic spatial resolution ! For WSe,, the predicited phase shift per monolayer is:
using advanced TEM techniques. 158 mrad 141 mrad

Experimental measurement of phase shift Quantitative interpretation of phase images
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! Histogram of phase shifts measured from more than 70 line profiles:
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microscope accelerating voltage of 80 kV. Phase Shift (mrad) Number of layers
! Phase image reconstructed using a 15 1000 - — ! The experimental phase shift per monolayer (133 mrad) is lower than the
rofrie . .
mrad aperture to limit the effects of 1 ——Fit predicted value (141 mrad) due to the effects of bonding on V,,.
aberrations on the phase shift. g |
E ! The intercept of 9.7 mrad at 0 monolayers may originate from surface
I Vacuum area flattened before extracting % o Foooe - effects, such as:
the line profile. % 400-
£ £10 mrad I The presence of a step in electrostatic potential induced by surface
* The edge of the specimen has a non- 200- dipole layers (e.g. H,O molecules).
uniform thickness. N S IR
o 2 4 & 8 10 12 14 ! The presence of ~0.1 nm (on average) of amorphous C.
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