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Total-reflection high-energy positron diffraction (TRHEPD)

TRHEPD is the positron counterpart of RHEED.

MCP &
Fluorescent Screen

Beam energy of 10 keV  azimuthal angle ¢
4
et T
Glancing angle &

Sample Diffraction
5mm X 10mm X 0.5mm(t) Pattern

The e* beam (10 keV) is incident on the sample, with a small glancing angle U.
Forward scattered diffraction beams are detected by an MCP &fluorescent screen.
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Exceeding surface sensitivity of TRHEPD
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o 142 For the positron, when the & is smaller than the U, diffracted
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When the O is over the U, the positrons penetrate, being refracted toward the surface.
The diffraction intensity depends on the structure of the region determined by the direction of the refracted beam and
the mean free path before undergoing an inelastic scattering.

* The e’ is the only particle for which the range of the total-reflection region overlaps with that
of the Bragg condition.
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1. Rocking-curve analysis

The intensity of the specular spots is plotted as a
function of the & (0 ~ 6°) with the ¢ fixed.
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Azimuthal
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The ¢ is fixed.

How to analyze
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Rocking curve of
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@: fixed

Intensity

0

Glancing angle Sample S:'PteCUI-atr
The U is changed. Intensity
2. Modeling 3. Calc

of surface structure

by Sim-TRHEPD-RHEED

T. Hanada, Y. Motoyama, K. Yoshimi, and T. Hoshi, Comp. Phys. Commun., in press; Preprint: https://arxiv.org/abs/2110.09477

. Fitting
and Comparison

» R-factor

R= JZU(GJ — £i12 x 100 (%)

] J(8): experiment
KLifO) =Eifi=1 ¢ . calculation
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https://arxiv.org/abs/2204.04484
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