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Advanced APPES
measurements made simple






APPES Systems with measurement up to 25mbar
‘Swift Acceleration’ for 10x greater sensitivity
Advanced Imaging and Angular modes
Innovative modular design for ease of use
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HiPP-Lab
Advanced APPES measurements made
simple
With HiPP-Lab Scienta Omicron provides a novel
solution for laboratory based ambient pressure
photoelectron spectroscopy (APPES). Drawing
on extensive experience in the ﬁelds of photoelectron spectroscopy (PES), UHV technology,
and system design, Scienta Omicron has designed the HiPP-Lab as an easy to use system that
encourages user creativity through flexibility,
modularity and an innovate chamber design.
Scienta Omicron‘s has vast experience in system
manufacturing in a broad range of surface science
and material science applications with more than
500 PES analysers and approximately 1000 systems
deployed worldwide. This broad knowledge base
has been critical for the development of the
HiPP-Lab.
The HiPP-Lab is a robust laboratory-based system
that includes a powerful X-ray source and a state of
the art multiplex mode analyser. It is designed with
ease of use and stability as the number one priority
and will serve as an efficient, turnkey workhorse in
both labs and shared facilities, eﬀectively tackling a
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The heart of the system is the
HiPP 3 APPES analyser, which is
based on the successful R4000
that has been installed over 100
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Al Kα excited Ag 3d spectra at 8.1 mbar of water recorded using
standard transmission mode (black) and swift acceleration mode
(orange). The transmission mode spectra has been enhanced
10 times (blue) in order to illustrate the power of the swift
acceleration mode.
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wide range of scientific questions
with applications ranging from
catalysis, to fuel cell analysis, to
battery research.

times. The HiPP3 has a proven
track record, with high uptime
performance in harsh environments in both synchrotron and
conventional X-ray source installations, and features imaging,
angular and swift acceleration
modes that satisfy a wide range
of applications.

HiPP-Lab advantages:

8.1 mbar H2O
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Schematic view of the
HiPP-Lab.
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An innovative and easy to use APPES product based on
Scienta Omicron’s extensive experience in PES, UHV technology
and system assembly.
Specifically designed to facilitate complex, cutting edge APPES
experiments, allowing researchers to focus on data collection
for publication in high impact journals.
Innovative design with high uptime. Easy x-ray alignment and
quick bake out allows for efficient data gathering without being
bogged down by system maintenance.
Designed for flexibility and user creativity, ensuring users are
able to keep up with the rapidly developing field of APPES.
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Spatial mode at 1 mbar
Experimental spatial spectrum at 1 mbar
Simulation for 3.5 micro meter resolution
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Gold stipes on Silicon oxide sample were
used for spatial tests of HiPP-3. Spatially
resolved Ag spectrum along the slit in
1 mbar of di-nitrogen under optimal conditions. A step function with a 3.5 micron
broadening illustrates the resolution.

APPES measurements usually
suﬀer from signiﬁcantly lower
transmission compared to
standard XPS. This is because
the mean free path of the
electrons is greatly reduced by
the elevated pressure surrounding the sample. The HiPP 3
analyser overcomes this by
taking advantage of a new and
improved swift acceleration
mode that is designed to boost
the intensity for a lab based
APPES setup under elevated
pressure conditions. The swift
acceleration mode accelerates electrons towards the
analyzser by applying a large
voltage to the second aperture
of the diﬀerential pumping
stage. Due to this acceleration,
the inelastic scattering of the
photoelectrons in the surrounding gas decreases dramatically. Compared to traditional





transmission modes, count rates
are increased by up to one order
of magnitude. This enables the
study of valence band features
under ambient conditions.
The HiPP 3 is also equipped with
a state-of-the-art imaging mode
capable of mapping out the
chemical states across a sample.
For example, this high-resolution
imaging mode could be used to
study the local potentials in
operating solid oxide fuel cells.
The ﬁeld of APPES is rapidly
evolving and new types of
experimental approaches are
constantly introduced. The fundamental design principle of the
HiPP Lab is based on high ﬂexibility, in order to allow for a wide
range of diﬀerent experimental

arrangements, including capabilities for solid/gas
studies, liquid/solid, analysis, and battery studies.
The chamber design allows for easy integration of
electrode current collectors and liquid beakers.
As the liquid is aﬀected by gravity and surface
interactions the liquid ﬁlm will be thicker at the
bottom of the sample than at the top, which allows
bulk liquid and liquid/solid interface measurements
to be made by simply viewing diﬀerent sample
positions or by using the imaging mode.

C1s spectrum of 1M bis(trifluoromethane)
sulfonimide lithium salt in propylene
carbonate electrolyte drop under 2 mbar
Ar pressure.
Data courtesy of M. Hahlin and J. Maibach.

HiPP-Lab is equipped with swift acceleration mode for highest
information rate, count rates are increased by up to one order of
magnitude.
Visit Youtube (https://www.youtube.com/watch?v=_7UVvkG9yVI)
to see this unprecedented transmission of the HiPP-3 under
operation up to 5 mbar.
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Schematic illustration of the sample environment in the analysis
chamber illustrating the open access allowing sample tilt and
simple access of additional equipment into the chamber, such as
beakers.

The analyser and monochromatic X-ray source are
mounted in the horizontal plane with the analyser
slit in a vertical position. This allows for a simple
and accessible system with relatively moderate
requirements on laboratory height. Both the
analyser and X-ray source are mounted on rails
on a movable frame and the analysis chamber is
mounted on a separate movable frame. Additional
modules, like preparation chambers IR spectroscopy units can also be integrated onto the system,
following the moveable frame concept, allowing for
easy maintenance and ﬂexibility for future functional extensions of the system, which is a necessity in
this highly dynamic ﬁeld of research.
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The functionality of the HiPP-Lab can also be extended to include e.g. UV source and the HiPP-Lab can
further be connected to a vast number of modules
such as preparation chamber, IR and TPD workstation
etc. Please contact your local sales or visit
www.scientaomicron.com to find out more.
1 second spectra

UHV

2 mbar

1 second spectra Screenshots of Al Kα excited Ag 3d under UHV,
2 mbar and 5 mbar di-nitrogen pressure. For more information visit
Scienta Omicron Youtube channel.

Exploded view of system showing bench mounted analyser and X-ray source along with
analytical chamber module and preparation chamber moduleon separate frame. Further
equipment, e.g. IR spectroscopy and glove box, is easily integrated into the system.

Technical Data
-

APPES system for measurements up to 25 mbar
Guaranteed resolution of 0.6 eV on Ag 3d5/2
State of the art Scienta Omicron HiPP-3 APPES analyser
Angular mode for ARPES under APPES conditions
20 µm spatial resolution along the analyser slit
Swift acceleration mode for fast acquisition
Extremely stable and low noise electronics
CCD/MCP detector for 2D detection
Turn key high power, high energy resolution monochromated
Al Kα X-ray source
- Possibility to add additional modules:
- preparation chamber
- He light source
- IR spectrometer
- Glove box with transfer into analysis chamber

Front page data courtesy: E. Lundgren, Division of Synchrotron Radiation Research,
Institute of Physics, Lund University, Sweden. For more information see the
Heterogeneous catalysis of CO over Pd and Rh application note.

How to contact us:
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