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Editorial
e-mail:

Dear Reader,

a.frank@omicron.de
(Andreas Frank)

Perhaps you know this task: you
have developed something new
and exciting, and now you are
searching for just the right name
for this development. Usually
acronyms are the outcome of
such name-creation schemes and
only some of them are "catchy".
To the contrary we decided to
use “Fermi SPM” and “TESLA
SPM” for our new SPM developments – names grounded in the
wide world of physics and easy to
remember.
However the name is of course
only part of the whole story and
we are very proud of our new
developments, and their technological features. Therefore we are
really looking forward to receiving
your feedback.
Beside this we have a number of
other interesting product-stories
and together with our companystories we hope to give good
information mix in this PICO.
Finally I don’t want to miss the
chance to thank all our authors
and in specific Prof. Steglich and
Dr. Steffen Wirth for their very
impressive scientific article.
Best regards to you
Yours
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Omicron in
New Sales and Service Structure
As of August 1st Omicron
NanoTechnology is pleased
to announce the opening of
an Omicron sales and service
office in Beijing.
Almost 20 years back, Omicron
installed the first UHV system in
China and today, nearly 50 systems are in operation. This large
user base and China´s continuously growing activities in science
and technology are optimally supported by a local sales and service
team – a requirement that now
can be met by Omicron as part of
Oxford Instruments´ large network
with offices in Shanghai, Beijing,
Guangzou and Chengdu.
Our first office is located in
Beijing, close to many of our
current customers and in future,
we plan to expand our activities
to other sites in China.
With this PICO, we would like
to introduce the first two team
members of Omicron NanoTechnology China: Alex Wang - our
new sales manager in China and
Yuqun Xu - our new service engineer.

Contact for Sales:

Contact for Service:

e-mail: alex.wang@

e-mail: yuqun.xu@

oxinst.com

oxinst.com

(Alex Wang)

(Yuqun Xu)

The China sales team: Jörg Lenz, Alex Wang and
Till Hagedorn (left to right). Jörg Lenz and Till Hagedorn

are located at Omicron Headquarters in Taunusstein.

Together with the excellent
infrastructure of Oxford Instruments China, we are convinced
that our customers will benefit
from shorter response times and
improved service quality.
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n China
The Oxford Instruments China team.

Yuqun Xu and Christian Staudt (Manager Service) during
a training session in Taunusstein.

Oxford Instruments manufacturing, service & support centre in China.
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The new Omicron Fermi SPM
Tip & Sample at Equi Temperature
Tip and sample always at equal temperature is vital for high performance
tunnelling spectroscopy, low thermal
drift and atom manipulation experiments.
The new Omicron Fermi SPM delivers a compact
and cost effective solution for UHV SPM in a temperature range from 30 K to 400 K.
The compact design with a
LHe flow cryostat and thermal
shields keep tip and sample
at the same temperature. This
guarantees low thermal drift
between tip and sample and
makes the Omicron Fermi SPM
an ideal and cost effective
e-mail: b.uder@
solution for imaging, tunnelomicron.oxinst.com
ling spectroscopy and atom
(Bernd Uder)
manipulation experiments.
Like all Omicron SPM’s it offers in-situ tip
exchange, sample coarse positioning and internal
eddy current damping for highly effective vibration isolation.

Tip transfer plate

1 mm

Tip holder

The newly designed tip exchange mechanism
for the Fermi SPM allows the sample to remain
in position at low temperature while the tip is
quickly and safely exchanged. A compact scanner
design and ultra-light tip carriers offer high stability and the capability for higher speed scanning.
AFM operation (QPlus AFM) is also available as
an option.
The Omicron Fermi SPM, mounted on a DN100
flange, is easily integrated into multi-technique
UHV Systems using the proven bolt-on concept.
4
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Carousel
Sample plate

Tip transfer plate

Wobble stick

Tip loading stage

Top: Schematic drawing and new in-situ tip exchange mechanism.

Left: Easy UHV system integration because the Omicron Fermi SPM instruments are housed in their own, dedicated UHV chambers which can either
be mounted onto a standard Omicron system (MULTIPROBE…) or mounted
to an existing vacuum system. In this case the wobble stick enables the
sample transfer from the main vacuum system to the Omicron Fermi SPM.
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Heavy Fermion Metals &
Superconductors
Steffen Wirth and Frank Steglich
Max-Planck Institute for Chemical Physics of Solids, Dresden, Germany

Materials whose properties are governed by strong electronic correlations
may exhibit fascinating phenomena
ranging from colossal magnetoresistance to superconductivity and the
fractional quantum Hall effect. Such
materials are often of fundamental,
sometimes also of technological interest. Unconventional superconductivity
and quantum criticality in heavy fermion
metals are among the more challenging
phenomena. Detailed investigations are
required for a more complete comprehension within this emerging field of
condensed matter physics.

Heavy fermion metals
Heavy fermion metals typically contain 4f
or 5f elements (e.g. Ce, Yb or U) and hence,
local magnetic moments. In these materials,
the ground state sensitively depends on the
balance between two competing interactions,
which are both determined by the strength of
the hybridization between the localized 4f or
5f shells and the conduction electrons.
6

On the one hand, the Kondo
entanglement results in a
screening of these local spins
resp. the associated local
moments below a Kondo
temperature TK, giving rise to
a paramagnetic ground state.
On the other hand, the indirect
exchange coupling, the socalled RKKY interaction, can
mediate long-range magnetic
ordering. As the involved
energy scales are small, varying
an external control parameter
like pressure, chemical composition or magnetic field may
influence the hybridization J
such that the system’s ground
state can be tuned between
the magnetically ordered one
and the paramagnetic Fermi
liquid phase. Such a magnetic
phase transition, that is not
driven by thermal fluctuations
but rather by quantum fluctuations (which are a consequence
of the Heisenberg uncertainty
principle), constitutes a Quantum Phase Transition which, if
continuous, is called a Quantum
Critical Point.
This is presently a highly
active field of research. Here,
the heavy fermion metal

YbRh2Si2 has recently turned
out to be an ideal model
system for the study of the
Kondo effect and quantum
criticality [1-4].
YbRh2Si2 crystallizes in a
tetragonal ThCr2Si2 structure, Fig. 1. Single crystals
of excellent quality, i.e. with
extremely low density of
defects have been grown
(average number of defects
down to 0.2% of the visible
surface atoms). To date, six
single crystals were cleaved in
situ at low temperatures
(~20 K) along the crystallographic ab plane, see Fig. 1.
The topography, Fig. 2, reveals
an excellent cleave and a
perfect fourfold symmetry
of the surface atoms with
distances of 4.0 Å, in agreement with the lattice parameter a = 4.007 Å. Here, we
employed an Omicron LT STM,
with additional active vibration control.
In the following we will
argue that Fig. 2 represents
a Si terminated surface. The
most common defects in the
structure of YbRh2Si2 should
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Yb
Rh
Si

Fig. 2: Topography on a single crystalline
YbRh2Si2 sample cleaved in situ and

at low temperature (~20 K) along the
crystallographic ab plane. Shown area:
10 × 10 nm2 obtained at T = 4.6 K. The

c

distance between the surface atoms
amounts to 4.0 Å, in nice agreement with

a
a

the lattice parameter a = 4.007 Å. The

Fig. 3: Differential conductance g(V,T) as measured by STS on

line scans (taken along the three lines of

YbRh2Si2. Beside the dominating dip in g(V,T) at around zero

corresponding color in the topography)

bias, several features can be identified. The peaks marked by

Fig. 1: Tetragonal crystal structure of the

visualize the excellent atomic resolution

arrows correspond to CEF excitations whereas the more strongly

heavy fermion metal YbRh2Si2. The grey

as well as the nature of the two types of

temperature dependent peak at ≈ 6 mV is associated with the

defects encountered.

formation of the Kondo lattice (see Ref. 4).

plane indicates the cleaving plane.

be an occupation of Si-sites
by Rh, occupation of Rh-sites
by Si, and Si vacancies. The
line scans through the two
observed types of defects
clearly indicate that these
defects cannot be caused by
missing or additional atoms.
Rather, the most numerous
defects observed – the single
protrusions – could originate
from a larger Rh ion occupying
a Si-site at the surface (blue
line in Fig. 2). If, however, a
smaller Si occupies a Rh-site
within the second-to-topmost
layer, the two adjacent Si in
the topmost layer should be
affected (yellow line in Fig. 2),
resulting in the observed

dumb-bell shaped distortion.
Here we note that the defect
structure as exemplified in
Fig. 2 has been observed over
very large areas and on different samples.
Differential conductances
g(V,T) = dI/dV|T obtained by
STS on such excellent surfaces
at different temperatures are
exemplified in Fig. 3. These
spectra are dominated by
a gap-like feature around
zero-bias. At low temperatures, additional peaks can
be recognized which can be
distinguished by their temperature dependences as
discussed below. An analysis
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of the position in energy of the three peaks
marked by the arrows in Fig. 3 yields –17 meV,
–27 meV and –43 meV. These energies are in
excellent agreement with those of the crystalline electric field (CEF) excitations as observed
by inelastic neutron scattering. This first (to
the best of our knowledge) observation of
CEF excitations by STS is of utmost importance
as, on the one hand, it indicates that we truly
measure bulk properties of our YbRh2Si2 samples and, on the other hand, it supports our
conjecture of a Si terminated surface [4].
The hybridization of conduction and 4f electrons, i.e. the local Kondo entanglement, modifies the local density of states (DOS) ρ which
determines the measured g(V,T). Loosely
speaking, those conduction electrons which
are “bound” by the Kondo entanglement
reduce the number of electrons probed by...
7
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Heavy Fermion Metals &
Superconductors
...tunneling around zero bias voltage. We note
that, in general, so called co-tunneling into
the conduction band as well as into the heavy
quasiparticle bands (resulting from the Kondo
entanglement) is to be considered, but the
latter is expected to be negligible here due
to our focus on tunneling into Si terminated
surfaces.
Our results [4] allow for important insight into
the thermal evolution of the Kondo effect in
YbRh2Si2: The observed zero-bias gap develops below TK = 80 − 100 K, i.e., a temperature
scale set by the single ion Kondo temperature
which, however, averages over all involved CEF
levels. Upon cooling below TL ≈ 30 K, only the
lowest-lying CEF Kramers doublet is occupied.
This allows for the development of a spatially
coherent state, manifested by an additional
peak in g(V,T) at −6 mV reflecting a “Kondo
lattice resonance”, related to an incomplete
hybridization gap.
STS measurements at even lower temperatures
(T ≥ 0.3 K) and in magnetic field are in progress in an effort to investigate the Fermi liquid
properties and, hopefully, possible signatures of
quantum criticality in this material.

Heavy fermion superconductors
In many of the heavy fermion metals, mostly
those containing Ce, superconductivity is found
experimentally. When such superconductivity
was first discovered [5] it came unexpected
as the Ce3+ ions possess a local magnetic
moment. In BCS superconductors, even small
amounts of magnetic impurities suppress
superconductivity since the local magnetic
8

moments break the spin-singlet state of the Cooper pairs.
This led to the speculation
that the interaction mechanism in this class of heavy
fermion superconductors
could be magnetic in nature,
i.e., the formation of Cooper
pairs might not be mediated
by phonons but rather by
antiferromagnetic fluctuations. Nowadays it is widely
believed that also superconductivity in the high-temperature cuprate superconductors
is of such unconventional
nature, detailed insight into
the underlying mechanism is
therefore highly desirable.
Therefore, we attempted STS
on single crystals of CeCoIn5, a
known heavy fermion superconductor. Due to the low
superconducting transition temperature of CeCoIn5, Tc ≈ 2.3 K,
we employed an Omicron manufactured cryogenic UHV STM
with base temperature of
0.32 K and magnetic field capabilities of up to 12 T. In order
to prepare clean surfaces we
cleaved the samples in situ. We
regularly checked on the quality of the tunnel junctions by
measuring the current dependence on tip-sample distance,
I(z): Only junctions with workfunction Φ ≥ 2 eV were investigated further.

Fig. 4: Differential conductance obtained
by STS on CeCoIn5 at several selected

temperatures. Spectroscopy very close to
Tc ≈ 2.3 K is marked by the red filled circles.
The persistence of the partial gap beyond

Tc can clearly be recognized. For clarity, the

curves are offset vertically.

In Fig. 4, differential conductance, g(V,T) = dI/dV|T, spectra
are presented as obtained
for CeCoIn5 within atomically
flat terraces and for selected
temperatures within the range
0.32 K ≤ T ≤ 3 K. The curves
were acquired at a bias voltage of V = 14 mV and a setpoint current of Iset = 340 pA.
They are shifted vertically
(except the one obtained at
T = 0.32 K) for clarity. We
emphasize again that the
dI/dV curves are directly
related to the electronic DOS
of the sample. The superconducting gap around zero bias
is clearly visible. Moreover,
the observed conductance
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spectra,
Fig. 4,
concur
nicely with
the expected
behavior
of a d-wave
superconductor (see [6] for
more details). As
also expected, upon
increasing temperature
the zero bias conductance increases, indicating
a closing of the gap.
Most importantly, however,
the gap does not disappear at
Tc ≈ 2.3 K (see red, solid markers
in Fig. 4), but can still be recognized at T = 3.0 K. Such a behavior, namely the development of a
partial gap at temperatures above
Tc, has been observed in the
cuprate superconductors (termed
“pseudogap”). Despite more than
twenty years of intense research
its origin, however, is still controversially discussed. With
our investigations on the stoichiometric heavy fermion superconducting materials we hope
to contribute to resolving this
debate and gain further insight
into the nature of unconventional
superconductivity.

The Research Group

Prof. Frank Steglich

Dr. Steffen Wirth
e-mail:
wirth@cpfs.mpg.de

Frank Steglich is Founding
Director of the Max Planck
Institute for Chemical Physics of
Solids in Dresden, Germany. His
research is devoted to strongly
correlated electron systems,
specifically to heavy fermion
superconductivity and quantum
criticality. He is also interested
in highly disordered, magnetic
and superconducting as well as
thermoelectric materials.
Steffen Wirth also focusses his
research on strong correlations
particularly in intermetallics,
manganites and chalcogenides,
and with an emphasis on magnetotransport and STM investigations.
Web: http://www.cpfs.mpg.de/
Corresponding author: wirth@cpfs.mpg.de
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[1] J. Custers et al., Nature 424 (2003) 524.
[2] S. Paschen et al., Nature 432 (2004) 881.
[3] P. Gegenwart et al., Science 315 (2007) 969.
[4] S. Ernst, S. Kirchner, C. Krellner, C. Geibel, G.
Zwicknagl, F. Steglich and S. Wirth, Nature 474
(2011) 362.
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1892.
[6] S. Ernst, S. Wirth, F. Steglich, Z. Fisk, J. L.
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247 (2010) 624.
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Customised
Solutions
Just a few Thin Film Systems...
The combination of the innovative
MBE- and MULTIPROBE- system
families enables integrated surface
analysis with virtually unlimited thin
film growth techniques such as ALD,
PVD, CVD, MBE, sputter deposition and
others. Here are two examples...

UHV PLD and MULTIPROBE Compact:
The combination of a MULTIPROBE
Compact System with a PLD
preparation chamber allows in-situ
studies of the electronic and physical structure of epitaxially grown
binary and complex oxide-surfaces
and interfaces, for example
perovskites such as LaAlO3, SrTiO3,
LaMnO3.
The analysis chamber for structural
analysis of the samples is equipped
with a variable temperature STM

10

e-mail: j.seifritz@
omicron.oxinst.com
( Joerg Seifritz)

with Qplus AFM sensor.
The SPHERA U5 Electron Analyser
and the DAR400 Dual Anode X-Ray
source allow for the analysis of the
electronic structure of the films.
The PLD chamber is equipped with
a sample manipulator which is able
to run in an oxygen-rich environment, a target stage with up to 5
targets and a high pressure RHEED
which allows for in-situ characterisation of the grown films.

Hybrid (PLD) Laser-MBE System
(based on a LAB10 MBE System)
The customized LAB-10 Laser-MBE
System is equipped with a preparation chamber for sample pre-treatment (e.g. sputtering or heating) and
a loadlock for fast sample introduction. Two target stages for ablation
of materials with a laser have been
added as additional functionality.
Standard Omicron samples can be
used for both the MBE deposition

process as well as the PLD process
or even simultaneously and at high
temperatures. In addition to the two
PLD targets, up to seven deposition sources can be attached to the
growth chamber, including for
example an Arsenic cracker source,
effusion cells or organic material
sources. In-situ growth control is
realized using a differentially pumped
High-Pressure RHEED system.
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Oxford Instruments Plasma
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One year back, Omicron has joined
the Oxford Instruments group. This is
the first of a series of presentation to
introduce our sister companies' product
range to the PICO readers.
Oxford Instruments Plasma Technology is one
of the world’s leading manufacturers of configurable etch, deposition and
growth process tools, providing leading-edge processes
and the precise, controllable and repeatable etching,
deposition and growth of
micro- and nano-structures.
The company was established e-mail:
in 1982 and has over 360
mark.vosloo@oxinst.com
employees worldwide today. (Mark Vosloo)
The comprehensive product range addresses a
wide spread of applications including the
semiconductors, optoelectronics, high
brightness LED, photovoltaics, deep silicon
etch (including MEMS & microfluidics), and
high quality optical coating industries, with
many other application areas in micro- and
nanotechnology.

1

2

3

4

200 nm

SEM images of application
examples for Oxford Instruments
Plasma Technology products:
1) Polycrystaline Si etch 34 nm
gates. (Courtesy of AMO Aachen)
2) Plasma ALD of 80 nm Al2O3
from TMA and O2 plasma in a

Products range from compact stand-alone
systems for R&D, through batch tools and up
to clustered cassette-to-cassette platforms
for high-throughput production processing.
The Oxford Instruments Plasma Technologies
customers include the most renowned scientific
research institutes and manufacturing
companies in their fields.

10:1 aspect ratio deep trench
capacitor structure (Courtesy of
Eindhoven Univ. of Technology
and Philips Research)
3) Vertically aligned ZnO nanowires on GaN-coated sapphire.
(Courtesy of the Nanoscience
Centre, Univ. of Cambridge)
4) Sapphire Etching
Nanofab800Agile
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New Calibration and
Analysis Software for LEED
Have you ever doubted your LEED
pattern interpretation? Improve the
accuracy and reliability of your LEED
pattern analysis with the help of two
new software packages exclusively
available from Omicron through our
cooperation with Fritz & Sojka GbR.
LEEDCal

MCP-LEED images of Si(111) 7 x 7
taken at 75.2 eV before (left) and
after (right) correction.

Low energy electron diffraction (LEED) on
epitaxial layers is a powerful tool to examine
long-range ordering at the interface. However,
due to instrumentation artifacts' distortion of
the LEED patterns can occur. For example these
may be caused by the camera lens used to
capture the pattern or by the LEED instrument
itself. Therefore additional work is necessary in
order to derive precise epitaxial relations, critical for a complete understanding of the surface
construction.
Within the new LEEDCal software package, Fritz
& Sojka GbR have developed and implemented
a powerful algorithm to determine and correct
systematic distortions in LEED patterns. Easy to
operate via its graphical user interface, LEEDCal
will automatically generate a correction matrix
by analyzing a sample with a known surface
structure with minimal user intervention. This
calculated correction matrix can be saved and
applied to rectify all future diffraction patterns
recorded with the same LEED optic. This allows
accurate interpretation of lattice constants
when used in combination with the LEEDLab
software or by your own methods.

12

LEEDCal accurately
determines the radial
and asymmetric distortions present in
LEED patterns. These
distortions can be
corrected by applying
a correction matrix,
automatically calculated within LEEDCal.
In the example
shown, the remaining
distortion is less than
1 pix.

The straightforward calibration procedure with the LEEDCal software can be applied
to all LEED instruments from
mainstream vendors and is
compatible with conventional,
channelplate and spot profile
analysis LEED instruments.
Suitable high-resolution digital
image capture is required such

as that provided by Omicron’s
GUI LEED package included
with all new LEED instruments
(except SPA-LEED). In the near
future, LEEDCal will come supplied with all new Omicron LEED
instruments as standard, and
will also be available as a separate package for customers who
already own a LEED instrument.
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e-mail: torsten.fritz@

e-mail: falko.sojka@

fritz-sojka-gbr.de

fritz-sojka-gbr.de

(Prof. Torsten Fritz)

(Falko Sojka)

Fritz & Sojka GbR

LEEDLab allows complex surface structures to be analyzed and simulated. The example shown above is a molecular
film (PTCDA) on graphene, exhibiting several symmetry features.

LEEDLab
A second software package for LEED simulation and measurement, LEEDLab, has been
developed to enable geometric simulations of
complex surface structures, allowing objective
determination of the lattice parameters from
LEEDCal corrected patterns. Up to 4 different
surface structures (defined separately or by
epitaxial relations) can be simulated at once,
including rotational, mirror and glide symmetries as well as multiscattering. For each structure, the initial estimated lattice can be fitted
to the respective experimental spot positions,
leading to highly accurate lattice parameters
to be determined. This helps to avoid potential
misinterpretation of similar surface reconstructions.

Prof. Fritz leads a group at the
Institute of Solid State Physics, at
the FSU Jena, with a long-lasting
experience in Organic Molecular
Beam Epitaxy (OMBE). Specializing in structure-propertyrelations of ultrathin epitaxially
grown organic films, a precise
structural analysis is crucial.
Here, LEED is the method of
choice to deduce accurate epitaxial relations. Falko Sojka joined
his team in 2010, becoming a
specialist in analyzing and correcting systematic errors in LEED
measurements. The Fritz & Sojka
GbR is a "spin-off" of this group.
References:
[1] R. Forker et al, Ann. Rep. Prog. Chem.,

MCP-LEED

Sect. C: 108 (2012) 34–68.
[2] D. Kasemann et al, Langmuir 25 (2009)
12569-12573.
[3] S. Mannsfeld, et al, Phys. Rev. Lett. 94 (2005)
056104.

Different LEED instruments
Please refer to our website for further
information on all our LEED instruments
www.omicron.de/en/products/leed.
SPECTALEED
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Live Access to MATRIX Data
from IGOR Pro
Vernissage, the data viewer and conversion tool for MATRIX data, provides
a Dynamic Link Library (DLL) which
can be used by any C++ application to
gain access to the raw data and logbook information.

Result
Files

IGOR Pro
Vernissage DLL

MatrixFileReader XOP

Topography

Spectroscopy Meta Data

Skipping the export step to the Flat File Format
(FFF) has numerous advantages; one is to get
instant access to the acquired data, another is
that the number of processing steps and intermediately created files is kept minimal.
At the Swiss Federal Laboratories for Material
Science and Technology (EMPA) Thomas Braun
developed the extension MatrixFileReader XOP
for Igor Pro (Wavemetrics). It allows the user
to access all MATRIX data and the corresponding meta data in a fast and convenient way.
Typical data acquisition methods like I/Z topography, I(V)/I(Z) SPS and grid spectroscopy are
directly supported. For more exotic data types,
access to the raw DAC data is available.
All meta information for handling physical data
and the data description is available on a “per
bricklet” basis. When the Vernissage library is
used directly, an open result file can be queried
online for newly acquired data, allowing a live
view of the MATRIX data. To enable long-term
development and spreading of the XOP, it was
released under an open source license (LGPLv3
with additional permissions).
The MatrixFileReader XOP extends IGOR Pro
by more than ten operations and includes
exhaustive documentation. The current version
in binary and source code form can be down14

loaded from http://www.
igorexchange.com/project/
matrixFileReader. A sophisticated and feature-rich data
processing framework has
been built on top of this XOP.
EMPA’s nanotech@surfaces
laboratory is led by
Prof. Roman Fasel and focuses
on the fabrication and characterization of novel lowdimensional organic materials
and the surface properties of
complex metallic alloys.

e-mail: thomas.braun@

e-mail: pascal.ruffieux@

byte-physics.de

empa.ch

(Thomas Braun)

(Dr. Pascal Ruffieux)
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FOCUS PEEM - Surface Sensitive
Microscopy & Spectroscopy
Work function contrast imaged with the
Imaging Energy Filter (IEF): The polycrystalline silver sample excited with
a mercury arc lamp shows grains with
different crystal orientations. The
contrast between the grains differs from
the work function cut off (A) to the
Fermi edge (B).
The spectra of four regions show
different work functions (shift of the
low energy cut-off) and different total
yields. The field of view is 65 µm.

A

The FOCUS PEEM has made Photoemission Electron Microscopy
an easy-to-use and routine
surface analysis method giving
access to a broad range of information on the sample.

B

Following a modular
concept, the FOCUS
PEEM can be tailored
to the individual scientific application.

It can be equipped
with various energy
e-mail: k.winkler@
filters such as the
omicron.oxinst.com
Imaging High-Pass
(Konrad Winkler)
Energy Filter, TimeWhile PEEM allows for imaging of secondOf-Flight detector or
ary electrons and polarisation dependent
the aberration compensated
photoemission, energy filtered PEEM provides
band pass for highest transdetailed analysis of the local work function and
sample chemistry, local k-space information and mission spectroscopic PEEM
imaging (NanoESCA).
experiments with combined time- and energy
The new focussed HIS 13 VUV
resolved photoemission. The FOCUS PEEM
source provides an approxienables analyzing of sample structures in
mately 30 times higher photon
the range of a few 10 nm to several 100 µm.
flux density (compared to the
Simple handling, easy integration to existing
standard HIS 13), making UPS
systems and the state-of-the-art ProPEEM
analysis with high lateral resosoftware makes operation of the instrument
lution effortless under laboracomparable to today´s standard SEM - “a tool
tory conditions.
for scientific work”.
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PEEM image of a structure (ditches) in
silicon. The sample was covered with
silver to enhance the electron yield
(Field of view 20 µm).

k-space image
recorded with
TOF-PEEM, Ekin
over k// plot:
Ag(111) surface
excited with a
pulsed 400 nm
laser (two photon
photoemission).
At the Fermi edge
the surface state can be seen, the sp-band
shows up as a parabola.
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How to
contact
us:

A First Look at the

TESLA SPM
Omicron is proud to
show the first promising
results achieved with the
TESLA SPM prototype.
The R&D project, running in its final phase, is
targeted to provide high
resolution STM, spectroscopy and atom manipulation at temperatures below
2 K and at high magnetic
fields. The LHe bath cryostat employs a JouleThompson cooling principle.
A UHV compatible 2D superconducting magnet is integrated to the cryostat and
provides vertical and horizontal magnetic fields. The
integration of such a specific
magnet set-up represents a
fundamental technical challenge and this major project
milestone has now been
passed.
Today, TESLA SPM represents the first commercial
Joule-Thompson system with
proven atomic resolution
under magnetic fields in the
few Tesla range. The TESLA
SPM will officially be launched
when specifications have
been verified in greater detail
Editorial:
Editor: A. Frank, Layout: A. Frank/S. Langnickel
Scientific Article: Steffen Wirth and Frank Steglich, Max-Planck Institute for Chemical Physics
of Solids, Dresden, Dresden, Germany.
Whilst all articles are published in good faith,
the opinions expressed by named individuals
in this publications are not necessarily those of
Omicron NanoTechnology GmbH, who shall not
be held responsible. All trademarks acknowledged.

Atomic resolution on Au(111)
at a temperature of 1.5 K and
a vertical magnetic field of 2 T.
Scan range: 2.8 x 2.8 nm
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but these recent measurements give us confidence that the next PICO newsletter will report
on an exciting new product.

The iPad Winner is...
Janine Scherer
from University Erlangen
in Germany.
Congratulations from the
PICO-Team.
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