Technical Speciﬁcations
Materials
Metals: Au, Ag, Cu, Pt, Pd, Rh, W, Ru, Si, Ge, Ta,
Mo, Ti, Th,… (other materials upon request)
Wide choice of alloys and oxides available.

TECHNICAL SOLUTIONS AND EQUIPMENT FOR VACUUM
AND ULTRA-HIGH VACUUM APPLICATIONS

Structure
Monocrystalline

CURVED SINGLE CRYSTALS

Purity

Multi-vicinal surfaces

From 3N5 up to 6N, depending on material
Crystal orientation
• Standard for cubic: (001), (110), (111)
• Standard for hexagonal: (0001), (10-10), (11-20)
Other orientations available upon request
Orientation accuracy
• As cut (typically < 2º)
• < 1º
• < 0.5º
• ~ 0.1º

Paseo Mikeletegi 83, 3º local 7
20009 Donostia-San Sebastián
Spain
www.bihurcrystal.com
info@bihurcrystal.com
+34 943 04 1816

Surface Roughness
Down to 0.3 μm
Size and Shape
• Customized geometries
• Radius of curved surface from 13 to 60 mm
• Dimensions up to 100 mm in any direction
(material dependent)
• Flat back surface, polished upon request

Diﬀerent vicinal surfaces of Au(111), as seen by Scanning Tunneling Microscopy at diﬀerent positions on a curved Au(111) crystal.
Martina Corso et al., "Electronic states in faceted Au(111) studied with curved crystal surfaces" (J. Phys.: Cond. Matter, 2009, 21, 353001)
© IOP Publishing. Reproduced with permission. All rights reserved.
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The distribution of steps is expected to evolve from
sparse arrays to dense lattices as elastic interactions
between steps take over the entropic repulsion. Curved
surfaces allow directly visualizing this universal property
and the transition from one regime to the other. Above
are two STM images at selected surface orientations,
showing step lattice variations at the atomic scale. The
statistical analysis of the terrace widths leads to the
inset histograms, both ﬁtted with gaussian lines. For
small d the gaussian ﬁt works well, and a clear linear
~
correlation between the average terrace width d and
the standard deviation σ is found. This is expected for a
repulsive, elastic interaction between steps with
constant interaction strength. At large d values the
probability distribution becomes asymmetric, and the
linear correlation is lost. The results are shown in the
plot below and suggest that the transition from the elastic to the entropic regime occurs around d~42Å.
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LEED images are courtesy of Max Ilyn, NanoPhysics Lab,
Centro de Física de Materiales (CSIC-UPV/EHU), Donostia-San Sebastián, Spain
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Rutile TiO2’s lattice
defects — oxygen
vacancies in particular — play an important role in many of
its applications, because they turn the
otherwise insulating
material into an n-type semiconductor. Using the
curved sample approach allows exploring the changing step edge morphology and the role of oxygen
vacancies in vicinal rutile TiO2(110) for diﬀerent
terrace widths.
In STM images, bridge-bonded oxygen (Obr) vacancies
appear as bright features connecting bright Ti rows
(see below). For large terrace widths, Obrvacancies are
frequent, but they vanish at a critical step width. On
the other hand, step edges are decorated by bright
triangular features St formed by an armchair period of
two-fold coordinated oxygen atoms (Os). Both Obr
vacancies and St features are found to be active sites
for water dissociation, and to contribute in similar
ways to the doping[1-10]
charge of the TiO2 crystal.
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A vicinal surface’s LEED pattern
shows a spot splitting that is
directly related to the step
2π/d
periodicity on the surface. In a
curved crystal, the step
periodicity varies across across
the sample, and — in the
simplest case — a scan across
the surface forms an X shape
that reﬂects the linear variation of 1/d across the
surface.
The LEED scan serves as a signature for the curved
crystal and reveals the particularities of its step distribution. In the following examples some variations from the
simple X case can be seen.

Tuning Vacancies in TiO2

A. L. Walter et al., X-ray photoemission analysis of clean and
carbon monoxide-chemisorbed platinum (111) stepped
surfaces using a curved crystal, Nature Communications,
2015, 6, 8903 (DOI:10.1038/ncomms9903)
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Courtesy of Luis A. Miccio. Results of this study have been published in:
Luis A. Miccio et al., Interplay between steps and oxygen vacancies on
curved TiO2(111), Nano Letters, 2016, 16, 2017–2022.

