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at Low Temperatures with 4 STM's 
in the new LT NANOPROBE
The new Low Temperature NANOPROBE defines 
a new class of analytical instrumentation that 
merges SEM navigated nanoprobing at LHe 
temperatures with high performance STM 
  imaging, spectroscopy and 

manipulation. 
e-mail:  

m.maier@omicron.de

(Markus Maier) 

Editorial

Dear Reader, 
 
what you see below is only a 
preliminary screenshot - but it's 
coming soon: our new website. 

On this new website we are going 
to offer you a new design, a better

orientation and very easy access 
to all relevant Omicron information 
- whatever section it may be from.
 
Videos and 3D animation will be 
an ever increasing part of this 
new website to demonstrate the 
advantages of our sophisticated 
techniques in the best possible 
way. 

But this is not the only way that 
you will benefit from our new 
website: check it out regularly and 
you will get the chance to win an 
iPod Nano for your feedback.

Best regards

Screenshot of the 
new Omicron Website.

e-mail:  
a.frank@omicron.de
(Andreas Frank) 

Coming soon...
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M's 

laboration with the 'Institut 
f. Festkörperforschung' (IFF, 
Prof. C.M. Schneider) at the 
'Forschungszentrum Jülich'. As 
a sophisticated instrument it 
has been specifically designed 
for local and non-destructive 
4-point probe measurements 
at low temperatures. 
The LT NANOPROBE opens up 
new research opportunities in 

nanoelectronics, spintronics, 
and molecular electronics. 
Besides STM probe fine navi-
gation and imaging, the excel-
lent STM performance level of 
the LT NANOPROBE expands 
applications to spectroscopic 
mapping and even the creation 
or modification of nanostruc-
tures by an ultimately precise 
STM probe. 

A major challenge in the development of novel 
devices in nano- and molecular electronics is 
their interconnection with larger scale electrical 
circuits required to control and characterize their 
functional properties. Local electrical probing by 
multiple nanoprobes with ultimate STM precision 
can significantly improve efficiency in analysing 
individual nanoelectronics devices without the 
need for a full electrical integration. 
In order to meet these requirements the 
LT NANOPROBE has been developed in col-

LT NANOPROBE 
at Omicron  
facilities (left) 
and schematic 
of the  
LT NANOPROBE 
with an UHV 
Gemini column 
mounted on 
top and a bath 
cryostat below. 

P.4

Sequence of SEM 
images taken at  
T < 5 K, showing 
the coarse posit-
ioning of the four 
STM probes and 
high resolution 
imaging on  Au 
islands on carbon.

500 µm 500 µm 500 µm 200 nm
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Microscope Stage Design

Omicron´s proven SPM technology has been 
taken one step further. Cooling the whole 
microscope to LHe temperatures requires the 
stage to be extremely compact - only 100 mm 
in diameter – a real challenge if 4 STM's need 
to be fully functional, independent and highly 
stable. An efficient thermal shield compart-
ment allows for temperatures well below 5 K, 
extremely low thermal drift and thermal equi-
librium of sample and probes. 
In addition, the integration of high resolution 
SEM navigation requires a small SEM work-
ing distance and thus makes a dedicated STM 
concept indispensable. A sophisticated shared 
stack scanner allows for a very compact 
and flat design, while ensuring highly linear, 
orthogonal and stable STM scanning charac-
teristics. For ultimate STM performance the 
microscope stage employs an effective eddy 
current-damped spring suspension.

SEM Imaging and Tip Navigation

For the navigation of four independent STM 
probes, simultaneous SEM imaging is indis-
pensable to bridge dimensions from the mm-
scale down to the nm-scale. The SEM enables 
a large field of view for probe coarse posi-
tioning as well as fine positioning and rapid 
localisation of nanometer-sized structures with 
its high resolution capabilities. 
As the ultimate tool for that purpose, the UHV 
Gemini column offers high-resolution SEM 
under true UHV conditions. In combination with 
the Low Temperature UHV NANOPROBE, the 
in-lens Secondary Electron Detector (SED) 

Ultimate Nanoprobing at 
Low Temperatures

represents a key advantage. Only one small 
access port in the thermal shield compartment 
of the microscope stage (at T <5 K) is needed, 
thus minimising thermal impact, while still 
offering a suitable signal for high resolution 
imaging. 
Alternatively, other UHV SEM columns or opti-
cal microscopes can cover the lower resolu-
tion range if sample structures do not require 
the ultimate resolution provided by the UHV 
Gemini column.

State-of-the-art STM performance: Atomic resolution STM on Au(111) at a temperature 
of T = 4.5 K. The Herringbone superstructure is clearly visible. The atomic corrugation is 
appr. 6 pm, indicating a Z-stability in the low pm range. Imaging parameters: UGAP = 310 mV, 
IT = 3 nA. Raw data (slope subtraction).

STS on Au(111) using a Nb tip at T < 5 K 
reveales the superconducting gap of Nb 
with appr. 3 meV width.  
Parameters: fMOD = 540 Hz, UMOD = 140 µV, 
TSi-diode = 4.8 K. Deviations from BCS curve 
shape are due to tip contamination and 
related tunneling processes (no tip prepa-
ration applied).
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The AFM controller with digital PLL is 
an integral solution for the MATRIX 
control system and a perfect match 
with Omicron‘s SPM instrumentation. 
The main features are:
• Oscillation amplitudes < 4 pm 
 proven by experiment 
• Increased flexibility and improved
 usability
• Integrated Kelvin controller 

MATRIX supports an all-new 
AFM solution specifically desi-
gned for the MATRIX platform. 
The AFM package, for both 
contact and various non-
contact force modes, consists 
of a digital AFM control board 
including frequency detection, 
analog signal preamplifiers, 
light source control, digital 
processor board, and software 
modules for AFM operation.

Signal detection mechanisms for beam deflec-
tion and interferometric AFM, QPlus AFM or 
Needle Sensor AFM are provided. The MATRIX 
AFM Controller includes a digital phase-locked 
loop (PLL) that can be run in constant ampli-
tude and constant excitation modes. 
The integrated solution for the MATRIX Control 
System increases the flexibility and usability for 
AFM control and acquisition. The AFM signals 
including for example the normal force, lateral 
force, frequency shift, dissipation and Kelvin 
probe signals are all directly accessible for the 
software through the MATRIX bus system with 
a time resolution in the nanosecond range. 
For advanced customer experiments there are 
6 additional analogue input ports available in 
the standard configuration, with a further 12 
available on request.

Superior Signal-to-Noise Characteristics

Stable Oscillation with  
Signal-to-Noise 1:10 

Oscilloscope traces of measured signals: the PLL (Phase Locked 
Loop) performance for frequency detection and excitation has been 
proven. The performance of the frequency selective amplitude 
regulation is capable of suppressing a wide noise band/frequency 
range.

Modulation output to 
cantilever (excitation)

Signal input from the 
cantilever (S/N 1:10) 

NC-AFM with Small Amplitudes on NaCl: 

e-mail:  

b.uder@omicron.de

(Bernd Uder) 

The MATRIX AFM Control Board is integrated in the MATRIX Control 
Unit. Generated digital AFM signals are directly connected with the 
digital internal bus system for further processing without the need 
to convert them into analogue signals. Routing signals with external 
cables is therefore not required. This reduces the risk for noise pick-
up and allows working close to the theoretical limit.

Z

A
osc

=35 pm
pk

A
osc

=14 pm
pk

A
osc

=19 pm
pk

A
osc

=7 pm
pk

Z

ZZ

1 nm 1 nm

1 nm1 nm

∆f

Z

Aosc = 4 pmpk

Atomic resolution QPlus AFM images 
taken in df feedback. Raw data (no 
filtering applied).
Parameters: 
f0 = 35022 Hz, Q = 12000, T = 5 K,
35 pmpk: df = -10.3 Hz;
19 pmpk: df = -12.1 Hz;
14 pmpk, 7 pmpk, 4 pmpk: df = -4.58 Hz.

AFM Controller with Digital PLL
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We have designed and 
built a cost effective 
optical system to collect 
light that is generated in 
the tunnelling region of 
an Omicron Low Tem-
perature STM. 

J.G. Keizer, J.K. Garleff, P.M. Koenraad
Photonics Semiconductor & Nanophysics Group, Eindhoven University of Technology, NL

The collection system we designed consists 
of two parts: two in situ lenses each providing 
an optical access point, Fig. 1a, and an ex situ 
optical collection system, Fig. 1b. The diameter 
of the used lenses (f = 20.0 mm, NA = 0.543)  
was trimmed to 10 mm to fit a custom made 
lens holder which fits into the provided optical 
access point on the STM head. The lenses were 
selected to direct the STM-induced lumines-
cence as a parallel bundle through a viewport. 
Outside the vacuum chamber the bundle is 
collimated by an optical system into an optical 
fiber which is connected to a monochromator. 

In order to ease alignment, 
the lens system was designed 
with three translational and 
two rotational degrees of 
freedom, Fig. 1c.
   
Although not necessary for 
STM-induced luminescence 
collection, the beam splitter 
(8:92) and CCD camera allows 
visual tracking of the tip 
during coarse approach with a 
resolution of ≈2 µm.

Scanning tunnelling micros-
copy (STM) can be used to 
locally induce luminescence 
(STL). Depending upon the 
nature of the specimen 
probed several mechanisms  
of light emission can be 
indentified1. 
 
In our case, where an 
Au(110)(1×3) reconstructed 
surface was probed with a 
tungsten tip, the light is gen-
erated by radiative decay of 
locally excited surface plas-
mons in the tip-sample cavity. 
We demonstrate that it is pos-
sible with our optical system 
to simultaneously record 
topography and spectrally 
resolved photon maps with 
atomic resolution2.

Simple and Efficient Scanning 
Tunnelling Luminescence Detection 
at Low Temperature

Fig. 1: (a) STM head with two lenses installed. (b) Complete optical system.  
(c) 3D-rendering of the ex situ part of the collection system.

15.7

9.0

20° 

Monochromator

Collimator

Beamsplitter

Diaphragm

ViewportSample

15mm 250mm in situ   ex situ

Fig. 1

CCD Camera

a)

b)

c)
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We analyze the detection 
efficiency of the collection 
system based on the follow-
ing input. From the tunnel-
ling current and the quantum 
efficiency of the radiative 
plasmon decay (10-4 photons 
per electron3) we estimate the 
initial photon flux.  
The first optical component 
(the in situ lens) covers a 
collection angle of 0.3 sr and 
collects ≈ 4.8 % of the emit-
ted light. Comparing the final 
count rate at the detector with 
the initial flux, we estimate 
the efficiency of the ex situ 
part of the optical system to 
be 27%. Combine the two 
efficiencies yields a total col-

lection efficiency of ≈ 1.3 %, 
which is comparable to other 
lens based detection schemes 
implemented in STM systems 
designed for STL experi-
ments4. 

In Fig. 2 our first results are 
shown. On the terraces the 
Au(110)(1×3) surface recon-
struction is visible in all three 
data channels. Note, that 
the photon map was gener-
ated by the integration of the 
recorded spectra. Comparison 
between the three data chan-
nels rules out the possibility 
that the atomic resolution 
in the photon map is due to 
over- or undershoot of the 

tip during scanning; white regions (under-
shoot, increased current) and dark regions 
(overshoot, decreased current) at the step 
edges and the dislocation line (marked by the 
arrows) both result in a decrease in the lumi-
nescence signal, indicating that the contrast 
in the photon map is generated by another 
mechanism.    

To further investigate the spatial resolving 
power in the luminescence signal, we com-
pared a line profile of the topography with 
the corresponding profile in the photon map, 
see Fig. 3. The peaks and troughs on the 
plateau in the topography signal are due to 
the (110)(1×3) surface reconstruction  and 
correspond to the peaks and troughs in the 
luminescence signal. The mechanism that best 
describes these results was put forward by 
Hoffman et al5. In this model the P.8

Fig. 2: 25 × 50 nm2 topographic image, current image, and photon map of the Au(110)(1×3) surface. Each pixel in the 
photon map is generated by integrating the recorded spectrum over the wavelength.
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luminescence intensity modulations, both at a 
step edge and on the atomic rows, are attrib-
uted to a difference in spatial distributions of 
the local density of states in the elastic and 
inelastic tunnelling channels.  

Summary and Outlook

To summarize, we have shown that it is pos-
sible to implement luminescence detection 
into an Omicron LT STM. We could spectrally 
resolve the luminescence emission and simul-
taneously record photon maps and topography 
with atomic resolution. 

The Research Group

The Photonics Semiconductor & Nanophysics 
group (PSN) is part of the Eindhoven Univer-
sity of Technology in the Netherlands. Our 
research is aimed at unraveling all aspects 
of the growth, structural analysis and the 
electronic, photonic and magnetic properties 
of III/V semiconductor nanostructures. We 
intend to understand these aspects of semi-
conductor nanostructures and their physics 
and relation in order to apply nanostructured 
semiconductor materials in for instance  
optical communication.
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Fig. 3: 24 × 18 nm2 close-up of a larger topographic image 
and corresponding photon map. The discrete nature of the 
photon map is clearly visible in the image. The averaged 
cross-sectional profiles of the indicated areas are compared.
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J.K. Garleff P.M. Koenraad

Simple and efficient 
scanning tunneling luminescence detection 
at low temperature
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Vernissage 2.0 / 
Manage your Data Flood  

also gives direct access to the 
MATRIX Raw Data for self-writ-
ten data processing routines, 
for self-written converters to 
specialized software (such as 
MatLab, Origin, etc.), or direct 
link to third-party SPM data 
processing software using the 
dedicated Application Program-
ming Interface (API). Users that 
are familiar with C++ program-
ming, can build and integrate 
their own Vernissage exporter 
plug-ins.

Central Data Browser 
in Vernissage. Data 
Filtering & Sorting:
A professional filtering 
tool is important to 
identify the data that 
are important for 
further data analysis. 
The Vernissage filter 
option offers a huge 
variety to look for 
specific data sets. It 
allows for example 
to filter for channels, 
comments, specific 
scan parameters or 
rating information. 

Vernissage is a database 
tool which supports data 
preview, browsing, advan-
ced filtering and sorting. 
Vernissage also provides 
for the generation of user 
plug-ins for data export. 
Supported formats include: 
JPG, TIFF, BMP, ASCII, IGOR 
Pro and the Omicron Flat 
File Format (FFF). Vernis-
sage also offers the generation of own plug-ins 
for specific file formats. 
These plug-ins can be used to export data 
directly from the preview window. ‘Vernissage‘ 

Vernissage is included in the 
MATRIX Control system, but 
runs independently from the 
MATRIX data acquisition soft-
ware. As a proprietary Omicron 
product MATRIX users can 
install the software on as many 
computers as required. This 
offers users an efficient and 
cost effective way to manage 
and work with data. 

The ability to manage huge amounts of data  
is crucial for successful research work! Simply use the 
MATRIX software tool ‘Vernissage‘ for this job. 

e-mail:  

b.uder@omicron.de

(Bernd Uder) 
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For more than 10 years Omicron has 
continuously focussed on the increas-
ing demands for the highest purity 
and highest quality epitaxial layer 
growth. This is now reflected in the 
next generation MBE series: the LAB-, 
EVO-, and PRO-MBE Series.

These new and innovative MBE systems allow 
for epitaxial layer growth of highest quality. 
Various system layouts are dedicated to suit 
the researcher’s demands, such as III-V, III-N, 
II-VI, metal oxide or pure metal layer growth. 

The new MBE series of systems fulfil the most 
stringent requirements of modern nanote-
chnology research. Therefore Omicron MBE 
systems employ state-of-the-art components 
for the MBE growth:
 

• sophisticated substrate manipulators for continuous rotation
 at high temperature (up to 1400° C), 
• standard MBE sources with various crucible sizes (1.5 cm3 up
 to 200 cm3) 
• specifically designed MBE sources for elemental & compound
 evaporation or sublimation in a temperature range from less
 than 70° C to more than 2000° C (suitable for low or high
 growth rates and extremely pure doping conditions) 
• In situ growth control (RHEED, ellipsometry, Quartz Micro
 Balance, Beam Flux Monitor, RGA etc.)
•  a wide range of Electron Beam Evaporators (EFM, EBVV and
 EBV series) which are ideal for high-purity evaporation in
 UHV, ranging from refractory metals (e.g. from rods, wires or 
 crucibles) to delicate reactive substances. 

Special care has been taken to address the requirements for 
oxide film growth. Omicron offers several solutions for high 
temperature sample heating and high temperature effusion 
cells in an oxygen enriched environment.  
The EPI-Soft process control software allows for control of the 
growth of the most sophisticated and complex layer structures 
- with just a mouse click.

* Laboratory Photo supported by: Leibniz-Institut für   
 Festkörper- und Werkstoffforschung Dresden (IFW)

MBE and Analysis in a 
Single System

Growth applications for all Omicron MBE systems: 
• Metal MBE growth 
• Semiconductor growth
• Magnetic materials growth
• Oxide MBE growth 
• Organic MBE

e-mail:  
j.seifritz@omicron.de
( Joerg Seifritz) 
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EVO-50 III-N MBE system for 2" substrates equipped 
with effusion cells for various materials, a valved 
Arsenic cracker source, doping sources, RHEED and 
EPI-Soft process control software.

State-of-the-Art PRO-75 III-N MBE system for 3" sized 
substrates with an additional in situ VT SPM directly 
attached. It is equipped with various effusion cells 
and doping sources for III-V materials growth, RHEED, 
beam flux monitor and EPI-Soft software.

PRO-100 III-V MBE system for high-end quality film 
growth on 4" wafers. The system is equipped with 
effusion cells for Gallium, Indium, Aluminium, a valved 
Arsenic cracker source, doping sources, RHEED, beam flux 
monitor and EPI-Soft process control software.

LAB-10 MBE System

• Substrate size: 
 Omicron standard sample
 plate (10 x 10 mm)
• Up to 7 effusion cells with  
 cell capacity from 10 cm3 up  
 to 35 cm3 for layer growth 
 (smaller effusion cell 
 volumes from 1.5 cm3 to
 5 cm3  for doping
 applications)
• Rotary shutters for effusion
 cells

EVO-25 & EVO-50 MBE Systems

• Substrate size: 1" & 2" substrates
• Up to 10 effusion cells with cell
 capacity from 35 cm3 up to 80 cm3

 for layer growth (smaller effusion
 cell volumes from 1.5 cm3 to 
 5 cm3  for doping applications)
• Double walled LN2 cooling shroud 
• User adjustable tradeoff between
 thickness uniformity & material  
 consumption (crucible insert)
• Rotary shutters for effusion cells  
 (optional linear shutter ports)

PRO-75 & PRO-100 MBE Systems

• Substrate size: 3" & 4" substrates
• Up to 12 effusion cells with cell
 capacity from 60 cm3 up to 
 200 cm3 for layer growth (smaller 
 effusion cell volumes from 1.5 cm3

 to 10 cm3  for doping applications)
• Double walled LN2 cooling shroud 
• User adjustable tradeoff between  
 thickness uniformity & material  
 consumption (crucible insert)
• Rotary shutters for effusion cells  
 (optional linear shutter ports)

Just a few realized MBE Systems

Key features of the MBE System family

for fast and reliable sample transfer, with the users benefitting 
from the intuitive and easy to use software for growth control. 
Further details of the different solutions are listed below:

With the new MBE series excellent performance 
and low cost of ownership come together in a 
single system. The cutting edge technology allows 
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The NanoSAM Lab sets 
the benchmark for chem-
ical analysis of nano-
scale structures by 5 nm 
resolution in Scanning 
Auger Microscopy (SAM). 
The new NanoSAM stage 
with eucentric Zalar rota-
tion in combination with  
Dynamic Drift Correction 
opens the door for long 
time measurements on 
extremely small  
particles.

The UHV Gemini column with 
sub-3 nm spot size at 20 keV 
beam energy represents the 
NanoSAM Lab´s core and best 
available electron source for 
high resolution Auger Spec-
troscopy.  
The unrivalled performance 
at low beam energies ena-
bles Auger resolution below 
10 nm even at beam energies 
of 5 keV – a parameter range 
where Auger cross sections 
are high and well documented 
for quantitative analysis.

However, high magnification 
Auger measurements make 
great demands on mechanical 
stability of the sample stage. 

Driven by Omicron´s SPM 
expertise, the new NanoSAM 
stage represents an extremely 
stable and low drift platform 
with a new non-magnetic 
UHV drive technology and 
eucentric Zalar rotation by a 
unique stacking sequence of 
Z-φ-XY motors.

Beyond this, Auger measure-
ment times can easily exceed 
several minutes - in the case 
of elemental maps even 
hours. A technically mature 
electronic drift correction is 
therefore indispensable to 
access a suitable performance 
level at small structures or at 
very low elemental concentra-

e-mail:  

m.maier@omicron.de

(Markus Maier) 

The New NanoSAM Stage & 
Dynamic Drift Correction

0:00 min 

e-mail:  

u.roll@omicron.de

(Ulrich Roll) 

Pico Vol. 14 No. 1/2010 from Omicron NanoTechnology12



Fig. 3: The new NanoSAM stage: A high precision 
goniometer with a tilt range of +60° / -30° allows for 
normal incidence of the NanoSAM energy analyser 
and the use of alternative components (e.g. FIB). 

The sample stage accepts 1” sample plates with 
options for integrated e-beam heating up to 
1000° C / 750° C (flash/continuous) or electrical 
sample contacts. 

Non-magnetic UHV motors provide (a) a lateral position-
ing range of  XY = 25 x 25 mm, (b) a vertical range of 
Z = 15 mm, (c) eucentric Zalar by stacking sequence 
Θ-Z-φ-XY, and (d) position encoders for Z, φ, X, Y drives.

Fig. 2: Survey spectra 
taken on both the Ag 
particle (green curve) 
and the substrate 
(red curve). Fig. 1 
clearly shows that the 
position of the beam 
is precisely kept 
during the measure-
ment. The spectra 
of the Ag particle 
(green) includes a 
small signal from the 
Si substrate which is 
transmitted through 
the extremely thin 
particle. The small 
amount of silver in 
the spectra of the 
substrate (red) arises 
from the preparation 
of the sample.

tions. Based on the conventional 
approach employing image correla-
tion of sequential SEM images and 
step-wise electron beam correction, 
the new Dynamic Drift Correction 
incorporates a continuous drift 
vector. 

This combination provides a quasi-
continuous tracking of the electron 
beam with outstanding drift values 
below 10 nm per 12 hours. 

The measurements presented in 
Fig.  1 and 2 give an impressive 
proof of the NanoSAM Lab´s new 
capabilities – simply impossible 
without Dynamic Drift Correction. 

Fig. 1: Sequence of 
SEM images over 
45 min demonstrat-
ing the position 
accuracy achieved 
by dynamic drift cor-
rection. 35 nm silver 
particle on silicon 
imaged at 500 kX 
magnification.

0:15 min 0:30 min 0:45 min 
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Fig. 1: Flange mounted Multi-Channel 
detector with 128 individual anodes. 
The detector is compatible with 
SPHERA II analyzers. 

Insert: A multichannel plate amplifies 
the signal. The stripe anode array 
detects the amplified signal while  
128 in situ counters ensure exceptional 
multi-hit capability (100 Mcps range). 
The in-vacuum readout electronics 
is a fast data link to the ex-vacuum 
electronics.
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A new generation multi-channel 
detection technology for hemispheri-
cal analyzers has been developed 
towards uncompromised XPS and ESCA 
analysis. The new 128 channel MCD 
detector will be an integral part of 
Omicron´s new analyzer concepts.

The ARGUS technology represents a new 
and unique approach towards multi-
channel XPS detection, matching today´s 
great demands on fast and trusted quan-
titative XPS, ease-of-use and reliability. 
We are happy to allow a first glance on 
the exciting new 128 channel detector 
and some of its first impressive results.

The multi-anode detector employs 128 
individual counters connected to a stripe-
anode array, as shown in Fig. 1a and b. 
As a key technology, in-vacuum pre-amplifiers 
allow for low noise and therefore high detection 
efficiency and optimum data acquisition rates 
with a theoretical maximum readout signifi-
cantly larger than 100 Mcps integral count-rate. 
Careful optimization enables extremely fast 
snapshot acquisition of spectra with minimized 
crosstalk between neighboring channels.

Even though the detector is designed to fulfil 
conventional ESCA analysis with much improved 
count-rates, it opens up the route to a wide 
range of exciting new experiments such as real 
time observation of dynamic processes and 
stroboscopic experiments – simply not accessi-
ble by conventional channeltron technology.

ARGUS 128 - One Step Beyond 
Conventional ESCA Analysis

• True electron counting and superior count-rate
• Linear response up to the highest count-rates
• Maximum dynamic range
• Exceptional multi-hit capability
• Good time resolution & Snapshot XPS
• Easy and trustable quantification
• Reliability

e-mail:  

k.winkler@omicron.de

(Konrad Winkler) 
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Fig. 2: Linear dependence between the increase of the x-ray power 
(DAR 400) and the detected count-rate. 
Fig. 3: Count-rate versus channel-plate voltage. A clear plateau is 
reached and allows defining the correct set point just in the same way 
as it is known from channeltrons.

2

3

A dynamic XPS-study on a SiOx sample is a 
first example for the new ARGUS 128 capabili-
ties. The experiment was recorded in Snapshot 
mode which allows an energy window (e.g. 
15 eV) to be acquired over time with high 
repetition-rates and good energy resolution. 
The Snapshot mode is thus ideally suited for 
real-time XPS observations of fast processes. 

The measurement in Fig. 4 shows the evolu-
tion of XPS spectra while removing an in situ 
grown SiO2 layer on a Si substrate by ramping 
the temperature from room temperature to 
900° C within one hour.  
More than 6000 snapshot spectra have been 
recorded with an acquisition time of 0.5 sec-
onds per spectrum to follow the time-evolu-
tion of the subcomponents Si4+ to Si0 during the 
heating process of the Silicon. The complete 
removal of the oxide takes place over a very 
small temperature window around 850° C. A 
closer look presented in Fig. 5 reveals that the 

Fig. 4: Removing an in situ grown Silicon oxide on Silicon by temperature variation from RT to 
900° C. XPS spectra were recorded with an acquisition time of 0.5 seconds per spectrum to 
follow the time evolution of the subcomponents Si4+ to Si0 during the heating process.
Left: XPS snapshot series of 6000 spectra on the Si 2p peak, recorded with the 128 chan-
nel MCD detector over one hour. Insert top: XPS spectra before (black) and after (red) the 
removal of the oxide. The lines indicate the position of the spectra in time.  
Insert bottom: Ramp of sample temperature and number of spectrum. TC indicates the critical 
temperature of the transition. 

removal of the oxide occurred 
over 2.5 minutes - an acquisi-
tion time in which 300 spectra 
were recorded.

Beyond such exciting new 
fields of application, the 
new ARGUS 128 will also 
provide significant benefits 
for standard XPS applica-
tions such as depth profiling 

or angle resolved XPS. For 
example, most automated 
measurements will profit from 
a significant reduction in mea-
surement time. 

…A true step beyond conven-
tional ESCA analysis.
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Fig. 5: Relative 
concentration of 
the SiO2-binding 
state and Si 2p 
bulk component 
over time.
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Upcoming EventsUpcoming Events

How to 
contact  
us:
Omicron NanoTechnology GmbH
Limburger Str. 75 
65232 Taunusstein / Germany
Tel. +49 (0) 61 28 / 987 - 0 
Fax +49 (0) 61 28 / 987 - 185
info@omicron.de
www.omicron.de or  
www.omicron-instruments.com 

EUROPE 
UK & IRELAND: Omicron NanoTechnology GmbH
Tel. 01342 331006 • sales@omicron.co.uk
FRANCE: Omicron NanoTechnology
Tel. 04 42 50 68 64 • omicron.nanotechnology@wanadoo.fr
ITALY: L.O.T. Oriel Italia
Tel. 06 500 4204 • info@lot-oriel.it
POLAND: APVACUUM 
Tel. 061 65 63 530 • biuro@apvacuum.com
ROMANIA: NITECH
Tel. 021 668 6819 • office@nitech.ro
RUSSIA: OOO TerRaLab NTS
Tel. 0495 9391106 • info@trlsys.ru
SWEDEN: ROWACO AB
Tel. 013 138 010 • kristian@rowaco.se
SPAIN: TECNOVAC, S.L.
Tel. 091 804 1134 • tecnovac@tecnovac.es
AMERICA
North America Headquarters:
Omicron NanoTechnology USA 
Tel. 952 345 5240 • info@omicronUS.com
USA (North East):
Omicron NanoTechnology USA, North E. Regional Office
Tel. 724 942 9821 • f.henn@omicronUS.com 
USA (South East):
Omicron NanoTechnology USA, South E. Regional Office
Tel. 303 872 2017 • j.hilton@omicronUS.com 
USA (West):
Omicron NanoTechnology USA, W. Regional Office
Tel. 303 893 2388 • b.gerace@omicronUS.com 
ASIA & AUSTRALIA
JAPAN: Omicron NanoTechnology Japan, Inc.  
Tel. 03 6661 0850 • info@omicron.jp
SOUTH KOREA: Woosin CryoVac Ltd.
Tel. 031 457 5615 • woosin@woosinent.co.kr
TAIWAN: Omega Scientific Taiwan Ltd.
Tel. 02 8780 5228 • omega001@ms3.hinet.net
SINGAPORE: Research Instruments Pte Ltd.
Tel. 6771 0893 • info@ri.com.sgINDIA:
INDIA: Mack International
Tel. 022 2285 5261 • sales@mack.in
CHINA: Omicron China Office GermanTech Co. Ltd.
Tel. 010 8286 7920 • contact@germantech.com.cn
AUSTRALIA: Thomson Scientific Instruments Pty Ltd.
Tel. 03 9663 2738 • info@tsi.com.au

January 2011 
 UKSAF Winter Meeting  
 Jan 12, in Teddington, UK
 PCSI-38  
 Jan 16-20, in San Diego, US
 SAOG Meeting 
 Jan 28, in Fribourg, CH
 HASYLAB Users Meeting 
 Jan 28, in Hamburg, DE
February 2011
 SPM Day 2011
 Feb 18, in Nijmegen, NL
March 2011
 DPG 2011
 March 13-18, in Dresden, DE
 16th Euro-MBE Workshop 
 March 20-23, in Alpe d’Huez, FR
April 2011    
 ISSC-18 
 April 04-07, in Warwick, UK
 ImagineNano 2011 
 April 11-14, in Bilbao, ES
 Please check our website for the
 complete Omicron conference list. 
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Omicron Job  
Opportunities
Omicron is a leading company in 
the field of nanoanalytics with more 
than 200 highly qualified special-
ists working worldwide. Omicron is 
renowned for its extensive research 
and development activities. We offer 
career opportunities to qualified 
young talents, skilled specialists and 
experienced managers interested in a 
promising future.

Here is a selection of positions currently 
offered:

 
Application Scientist (DE)

Physicists or similarly qualified  
engineers for Customer Service (DE)

Physicists for R&D (DE)

Physicists for Quality Assurance 
and Test (DE)

Software Developer (DE) 

Should you wish to join our team 
please send your CV to:  
 
Omicron NanoTechnology GmbH  
email: job@omicron.de

Tel.: 0049-6128-987-0 

Further information: 
www.omicron.de or  
www.omicron.de/jobs/index.html

Editorial:
Editor: A. Frank, Layout: A. Frank/S. Langnickel
Articles: J.G. Keizer, J.K. Garleff, P.M. Koenraad from 
Photonics Semiconductor & Nanophysics Group, Eindhoven 
University of Technology, NL
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.

And the winner is...  

...Dr. Carlo Dri from the CNR-INFM  
Laboratorio TASC in Basovizza, Italy. He has 
recently registered to get the Omicron Pico 

regularly and he is this time winner in our iPod 
Shuffle draw. Congratulations!

(Photo from left to right: Stefano Schutzmann  
from the Omicron distributor,  

L.O.T. Oriel, Italia and Dr. Carlo Dri)  

And the winner is...  


