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News from Quantum Design Europe

We Keep Science Running – Merck Corporate Run in Darmstadt
After a seemingly endless break of 
almost two years due to the pan-
demic, the Merck corporate run in 
Darmstadt took place again this 
year. To us, it was no question that 
we would definitely take on the 
challenge and participate in this 
event again. So we worked out an 
appropriate outfit to create a uni-
form look, and some of us may 
also have done some training in 
preparation of the run... 

A total of 4715 running enthusiasts 
turned up to participate. Everyone 
could choose their running distance 
between 3.33, 6.66 or 9.99 km, circling 
the Darmstadt "Messplatz" square. 

Despite the great heat, all of our 20 
runners, distributed over all starting 
groups, were lucky enough to reach 
the finish line. Indeed, it was a super 
hot day, with the heat coming from 
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EUROPE

FusionScope
Open a World of Easy-to-Use Cor-
relative Microscopy by combining 
SEM with AFM in All New Ways
FusionScope is an easy-to-use cor-
relative microscopy platform desig-
ned from the ground up to provide 
the benefits of SEM imaging toge-
ther with a wide range of AFM mea-
surement techniques. Combine SEM 
information with three-dimensio-
nal topography, the characterizati-
on of nano-mechanical, conductive, 
and magnetic properties, and much 
more. 

FusionScope uses an innovative sha-
red coordinate system to automati-
cally align AFM and SEM operations 

for measurements and sample posi-
tioning. Within a single software in-
terface, you can easily identify your 
area of interest, measure your sam-
ple, and combine your imaging data 
in real time.
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About us/ Imaging

We Keep Science Running – Merck Corporate Run in Darmstadt
just everywhere, emanating from the 
asphalt and creeping up towards the 
brave runners. Of course, the organi-
zer was prepared. All along the way, 
abundant drinks were provided and 
the local fire department even refres-
hed us with a cooling shower from 
above.

Having passed the finish line, a warm 
welcome awaited us and we were trea-
ted to plenty of food and drink. The 

approaching thunderstorm did not 
keep us from having fun at the party. 
What a pity that eventually, we had 
to leave early due to lack of shelter 
against the rain.

Overall, it was a successful event that 
strengthened the team spirit. We are 
happy to have been a part of it!

Please contact us 
spectrum@qd-europe.com

NewHigh Power X-Ray Sources for XRF and 
Imaging Applications
The HPC high power tubes are desig-
ned to be used in XRF and imaging 
applications. As "targets", tungsten 
and molybdenum are available. 

10-75 kV range with constant pow-
er consumption up to 350 watts.  
The tube is air cooled and the 
"push/pull" configuration enables 

the warm air to be guided to the 
outside. 

For XRF applications, the cone 
is vacuum-sealed at the base.  
The HPC tube incorporates radiation 
shielding.

Typical applications are, e.g.:
	■ Food inspection
	■ Thickness gauging 
	■ Scrap metal recognition and 

sorting 

Please contact us 
imaging@qd-europe.com HPC High-power tube with power supply
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Electron micrsocopy/Materials science

New users will find correlative mi-
croscopy easy and accessible, while 
experienced users will be equip-
ped with a powerful tool that 
contains the SEM and AFM func-
tionality, they are familiar with. 
With Profile View – an 80-degree tilt 
of the combined sample stage and 
AFM scan head – you can position the 
AFM tip quickly and precisely, even on 
complex and challenging sample sur-
faces. 

Focus on your research and let Fu-
sionScope do the rest. FusionScope’s 
software provides an intuitive and cus-
tomizable user interface and integra-
tes automation of most functions into 
helpful workflows. Intelligent data 
handling organizes all your SEM and 
AFM data for easy access in the future. 
Use the FusionScope for detailed Ma-
terial Characterization of your sam-
ples and perform correlative analysis 
of their structural, mechanical, elec-

trical, and magnetic properties on 
your exact region of interest. Carry out 
high-level Quality Control of compo-
nent parts or perform Failure Analy-
sis on electrical components or semi-
conductor devices as you benefit from 
FusionScope’s fast and intuitive work-
flow. Easily characterize Nanostructu-
res such as nanowires, 2D-materials, 
and nanoparticles. FusionScope gives 
you full control to locate your area of 
interest, position your probe, and per-
form a wide range of measurements.

Interested? Learn more about the spe-
cific details of the FusionScope on our 
new website: www.fusionscope.com

 
Please contact us 

germany@qd-microscopy.com

The FusionScope - correlated microscopy completely rethought

Profile View with the FusionScope from a bone surface

(Left) Profile view of CPU chip and cantilever. (Middle) SEM image of CP chip (Right) AFM image of CPU chip

Our team from Quantum Design at MNE 2022 at the launch of the new FusionScope.

Microwriter at the UPVfab in Valencia
To complete the lithography line of 
its microfabrication facility UPVfab, 
the Spanish University "Universitat 
Politècnica de València" has acquired 
a MicroWriter 3 Pro direct-write pho-
tolithography system. The micro-
fabrication line includes 500  m2 of 
ISO-7 clean rooms (class 10 000) and 
positions equipped with automation 
tools for backend processing of semi-
conductor wafers. As part of a stra-
tegy to equip the microfabrication 

facility in the technical disciplines 
of photonics, electronics and chemi-
cal engineering, the new equipment 
has been funded by the Regional 
Government Generalitat Valenciana, 
within the framework of the project 
GVA/IDIFEDER/2021/046 "Multi-level 
Microfabrication Technologies (T-
MFAB-MN)". 

For further information, please  
contact:

UPVfab
	■ Dr. Gloria Micó
	■ Facility Manager, UPVfab 

Microfabrication Facility, 
	■ Universitat Politècnica de València 
	■ Phone: +34.963.879.760
	■ Mail: gloria.mico@upv.es  
	■ https://www.fab.upv.es/ 

Please contact us 
materials@qd-europe.com 
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Optics

The Sun in the Light of the Hα Hydrogen Line
The sun is our star in the daytime sky 
and, in addition to supplying us with 
light, heat and life, it also provides us 
with a number of spectacular phe-
nomena that we can study with the 
help of special solar telescopes. In 
the visible light of electromagnetic 
radiation (at wavelengths of about 
400-780 nm), for instance, sunspots 
can be observed (see Fig. 1, left). The-
se are regions of increased magnetic 
activity that inhibits the supply of 
heat via convection from the inter-
ior of the sun. As a result, these re-

gions are about 1500°C cooler than 
the surrounding environment with 
a temperature of approx. 5000°C, the 
so-called photosphere, which is the 
lowest layer of the solar atmosphere.

Frequently, gas eruptions occur in 
these regions of activity. These pro-
minences radiate in the red light 
of the Hα line at 656.3 nm. Unlike 
sunspots, they cannot be observed 
in the entire visible range since 
they are literally outshone by the 
photosphere. Only during a total 
solar eclipse can the solar limb in-
cluding prominences be observed 
for a few seconds. During such a 
phenomenon, it is actually possi-
ble to examine the chromosphere 
with the naked eye. The chromos-

phere is the gaseous layer of 
the sun, which is adjacent to 
the photosphere and is ab-
out 2000 km thick. Compared 
to the solar radius of almost 
700,000 km, however, this is 
not much.

To be able to study promi-
nences and other interesting 
phenomena of the chromos-
phere of the sun not only du-
ring a solar eclipse, refractors 
with special fi lters are widely 
used today: The brightness 
of the solar image is redu-
ced by a block fi lter (band-
pass fi lter). To isolate the Hα
line, etalons are usually used, 

which eliminate most of the radia-
tion in the visible light by destructi-
ve interference, only allowing wave-
lengths around 656 nm to pass (see 
Fig. 2).

At Meckesheim Observatory, the sun 
is observed regularly, since it has 
not yet been found out when, how 
and why all these phenomena in 
the solar atmosphere occur. Regular 
observation of the spatial and kine-
matic changes associated with solar 
phenomena can provide more data 
for testing physical models of com-

plex magnetohydrodynamic pro-
cesses, which might lead to a better 
understanding of the nature of our 
sun, which in many aspects is still 
mysterious. 

Some of the acquired data is uploa-
ded to central databases of astro-
nomical associations and are thus 
available to interested amateurs and 
scientists.

Fig. 3 shows the observatory's so-cal-
led solar tower: an arrangement of 
fi ve solar telescopes, enabling simul-
taneous images to be taken in four 
diff erent bands in the visible range, 
with bandwidths from 0.04 to 10 nm.

Among others, an Hα QUARK eyepie-
ce fi lter by Daystar is used This fi lter 
accommodates a 4.3x focal length 
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Fig.1: Left: The photosphere of the sun in the green light of the 
visible range - image taken with a Baader Solar Continuum filter 
(535-545 nm) on 19 May 2022 from the astronomical observatory in 
Meckesheim, Germany Top right: Close-up of a large sunspot group 
in green light. Bottom right: Detailed image of the chromosphere in 
the light of the Hα line at 656.3 nm with the configuration from Fig. 
4. The filament-like structures in the region of activity, which are 
caused by the gas eruptions in the magnetic field of the sunspots, 
are clearly visible. The bright regions in between the sunspots (so-
called solar flares) are regions that are particularly hot and active.

Fig. 2: Left: Overview image of the sun in Hα light - image taken on 19 May 2022 from Meckesheim observatory, 
using a Lunt solar telescope at 50 mm aperture and 350 mm focal length In order to make the faint prominences 
at the solar limb visible, the solar disk must be overexposed. Right: Detailed view of the prominence at 50 mm 
aperture and 350 mm focal length (top) and at 102 mm aperture and 3070 mm focal length - image taken with the 
configuration from Fig. 4. The resolution is much better, thus allowing detailed studies.

Fig. 3: The "solar tower" of Meckesheim Observatory: 
With the two telescopes on the right, overview images 
of the sun can be taken in the range 535-545 nm and 
in the light of the Hα line as well as in the light of the 
Ca K line at 393.4 nm. The three refractors on the left 
are equipped with QUARK eyepiece filters and allow 
simultaneous images to be taken in the light of Hα
(656.3 nm), Na D2 (589.0 nm) and Mg I b2 (517.3 nm). 
By using different filters, special solar phenomena can 
be studied at different stages of development.
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extension, a 12 mm block fi lter and 
a 21 mm etalon. To adjust the wave-
length, the etalon is heated with 1.5 
A at 5 V via a power supply unit. An 
aperture system ensures stray light 
reduction and provides for high con-
trast. 

Fig. 4 shows the setup for detailed 
studies of activity regions in Hα
light on a refractor with 102 mm 
aperture and 714 mm focal length. 
The imaging is done using a mono-
chrome astro camera, in which a 
Sony IMX174LLJ CMOS chip is in-
stalled and that delivers up to 120 
frames per second. This allows air 
turbulence to be "frozen" to a large 
extent. Due to their higher resolu-
tion, monochrome cameras are pre-
ferred over color cameras.

Investigations in the light of the Hα 
line show changes in prominences, 
fi laments, and fl ares over time sca-
les of just a few minutes, while noti-
ceable structural changes in photo-
spheric phenomena (e.g. sunspots) 
cannot be be detected before several 
hours have elapsed. For this reason, 
Hα observations are of particular in-
terest.

After more than 6 years of regular 
use, reduced contrast was observed 
in the imaging of activity regions of 
the chromosphere: Prominences on 
the solar disk, recognizable as dark 

fi laments, were barely visible (see 
Fig. 5 above).

The reason for this was found qui-
ckly: The manufacturer's recommen-
dation to put a UV-IR fi lter in front of 
the QUARK fi lter in telescopes with 
an aperture of 80 mm and larger had 
not been not complied with consist-
ently. We now hoped that the etalon 
had not been damaged. Starting 
from the assumption that only the 

block fi lter had been aff ected (see 
Fig. 6), we ordered a bandpass fi lter 
656FS02-12.5 from Quantum Design.

With a CWL of 656.3 nm +0.2/-0 nm, an 
HWB of 1.0 nm ±0.2 nm at a transmis-

sion of at least 45% and a blocking of 
at least OD4, this fi lter meets the re-
quirements for correct operation of 
the eyepiece fi lter. After this simple 
retrofi tting measure, we noted with 
relief that the contrast in the image 
was as good again as it had been in 
the early years (see Fig. 5 below). Now, 
a permanently installed UV/IR fi lter 
in the optical defl ection system pre-
vents premature deterioration of the 
eyepiece fi lter system.

■ Dr. Gerhard Hirth
■ Director of Meckesheim

Observatory
■ https://www.sternwarte-

meckesheim.de

For more information, please visit 
our website.

www.qd-europe.com

Please contact us 
optics@qd-europe.com

Fig. 4: Optical configuration for spatial and kinematic studies of solar chromosphere phenomena. Via an optical 
deflection system, sunlight from the refractor is guided through the Daystar Hα QUARK eyepiece filter. Here, 
imaging is done using an astro camera connected to a notebook.

Fig. 5: An Hα image before and after replacement of 
the block filter In the bottom picture, the numerous 
appearing structures characterizing the solar activity 
are clearly visible.

Fig. 6: The sunlight enters the filter system of the Hα 
QUARK eyepiece filter via this 12 mm bandpass filter 
(block filter), thus providing for dramatically reduced 
heat generation.
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Marana-X-11 – Larger Sensor for EUV and 
Soft X-Ray Applications
Andor Technologies expands its 
portfolio with an uncoated, back-il-
luminated sCMOS camera for the 
soft X-ray range.

Building on its success with the Ma-
rana-X, Andor Technologies has ad-
ded a large-format chip for direct 
X-ray detection to the Marana plat-
form. With a 32mm sensor diago-
nal, this camera option responds to 
calls for a larger fi eld of view, coming 
from scientists working in X-ray/EUV 
tomography and higher harmonics 
generation application areas.

Whereas in this energy range, slowly 
digitizing CCD cameras are usually 
still the option of choice, the Marana-
X represents a signifi cant technical 
advance especially for photon ener-
gies from 80eV to 1keV. In particular, 
its outstanding quantum eff iciency 
coupled with deep thermoelectric 
cooling and low readout noise despi-
te a high frame rate is unique. The 

Marana-X combines high sensitivity 
with high dynamics.

Another major advantage of sCMOS 
– compared with CCD technology –
is the electronic shutter. This means 
that there is no need to use a vacu-
um-compatible mechanical shutter 
to prevent "smearing" of the image 
during the readout process.

For spectroscopic applications, data 
transmission to the PC can be opti-
mized by vertical or even user-defi -
ned FPGA binning, as is the case with 
all cameras based on the Marana 
platform. The necessary data depth 
in such a scenario is enabled by the 
32-bit data format.

Either a USB3 or a CoaXPress data 
interface may be used. This not only 
provides for easy integration of the 
experiment but also for reliable data 
integrity where measurement setups 
are connected over long distances.

As Antoine Varagnat, Andor’s Busi-
ness Manager for Physical Sciences, 
puts it:

"Marana-X 11 is a terrifi c addition to 
our growing portfolio of high-per-
formance cameras. This latest detec-
tor is super-fast and sensitive, while 
it also benefi ts from a high dynamic 
range and high quantum eff iciency, 
making it the optimal solution for 
direct soft x-ray and EUV imaging.

"With a drive to upgrade high energy 
physics sources worldwide, to higher 
fl uxes and repetition rates, this in-
novative product will help scientists 
make the most of these advances."

Please contact us 
imaging@qd-europe.com

Web Portal for Inquiries for Andover Bandpass Filters
Andover off ers a wide range of 
standard bandpass fi lters. To make 
it easier for you to select the right 
fi lter, we have set up a web portal. 
Here, you can see all fi lters in a cle-
ar layout. To automatically narrow 
the selection of fi lters shown, users 

can choose the specifi cations they 
are looking for. In the detailed 
view, you can see all specifi cations 
at a glance, together with the indi-
vidual fi lter curves.

Thus, you can fi nd the right fi lter 

with just a few clicks. Our automa-
tic inquiry system will immedia-
tely forward your selection to the 
corresponding staff . We will then 
contact you and give you a quote.

Please contact us 
optics@qd-europe.com 
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May I introduce myself?
Hello, my name is Simon Wittner 
and since 2017 I am responsible 
for the product range of sample 
preparation for electron microsco-
py such as sputter coaters and cri-
tical point dryers in the service de-
partment of Quantum Design.
Before I did my apprenticeship as 
a physics lab technician at Quan-
tum Design (at that time still LOT-
Quantum Design), I studied phy-
sics, education and educational 
sciences at the University of Kob-
lenz-Landau on a teaching degree.
Outside of work, I enjoy cycling a 
lot with my family in the nature of 

the Vorderer Odenwald.
My tasks at Quantum Design inclu-
de maintenance and repair of the 
off ered devices of the company 
Quorum, installation and training 
at the customer's site in Germany 
and abroad, telephone and email 
support as well as fi nding indivi-
dual solutions for the customer.
You are welcome to contact me 
with your questions.

Please contact us 
wittner@qd-europe.com 

Strain Tuning in 2D Materials – Nature
Various material properties, e.g. the 
Curie temperature, can be infl uen-
ced by stretching and compressing 
the materials. The Curie temperatu-
re describes the temperature above 
which a ferromagnetic material lo-
ses its magnetization. An easy way 
that does not require a mechanical 
test setup is inducing strain via 
magnetostriction or application of 
a voltage.

Makars Šiškins of the Steeneken 
Team at Delft Technical University 
has published a spectacular paper 
on this topic in the journal Nature. 
In the paper, he describes how the 
resonant frequency of a 2D memb-
rane (Cr2Ge2Te6-CGT) near its Curie 
temperature can be manipulated 
over a wide range. Embedding of a 
heterostructure prevents buckling 

and wrinkling that would normal-
ly occur in CGT membranes. The 
team has developed a method for 
studying magnetic properties al-
most at the level of individual lay-
ers, without interactions with the 
substrate distorting the measure-
ment.

Thanks to to their low mass, high 
strength, and resonant frequency 
tunability, CGT membranes are pro-
mising candidates for sensor appli-
cations and nanoelectromechani-
cal systems.

The team used a cryostation by 
Montana Instruments for their 
work. Due to its powerful vibration 
isolation, this special optical cryos-
tat with closed helium loop has a 
vibration level of only a few nano-
meters in the sample chamber.

Source: npj 2D Materials and Appli-
cations (2022) 6:41

Please contact us 
materials@qd-europe.com
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Chemical analysis of materials with high atomic numbers (Z) 
with our laboratory XAS system 
X-ray absorption spectroscopy (XAS) 
is a powerful method for studying 
chemical states and the coordina-
ted environments of selected ele-
ments.  XAS has been commercially 
available for laboratory use for seve-
ral years. In this report, we demon-
strate the exceptional performance 
of Sigray's QuantumLeap H2000 for 
high-energy XAS on a Zr sample at 
17998 eV.

Many laboratory XAS systems have 
difficulty at energies >12 keV due 

to increasing sagittal errors for Jo-
hann geometries at high energies. 
This is problematic because many 
important catalysts (Pt and Zr) and 
actinoids (U, Pu, Th, etc.) have L and 
K edges in the 12 to 25 keV range (see 
Fig. 1).

Sigray's QuantumLeap X-ray absorp-
tion spectroscopy systems are the 
first XAS laboratory instruments 
with synchrotron-like capabilities. 
The QuantumLeap systems combi-
ne several patented features, e.g.

	■ ultra-bright X-ray sources, the 
imaging technology and

	■ the system design

The QuantumLeap H-series is opti-
mized for a wide energy range from 
4.5 and 25 keV. In particular, the ca-
pacities in the high-energy range 
between 12 and 25 keV are of great 
importance for numerous nuclear 
applications as well as in catalysis.

Experiments and results
We have used the QuantumLeap on 
a Zr foil with a thickness of 7.5 µm 
to demonstrate the capabilities of-
fered by the system in high energy 
X-ray near edge absorption spectro-

scopy (XANES) and X-ray absorption 
fine structure (EXAFS) analysis

Method 
Using intuitive software, the K-edge 
of Zr was selected from the periodic 
table of the elements. 

The system automa-
tically selected the 
appropriate crystal 
– a cylindrically bent 
Johansson crystal Ge 
(800). An energy spec-
trum of 17.8-18.7 keV 
(wavenumber k=~13 
Å-1) was produced wit-
hin seven hours (see 

Fig. 2). The XAS data were processed 
and analyzed using the Athena and 
Artemis programs of the IFEFFIT pa-
ckage [1].

Results and discussion
Quantitative analysis of the Zr 
K-edge EXAFS was performed by 
fitting theoretical EXAFS spec-
tra to the experimental data in 
R-space to obtain structural para-
meters (see Table 1). Included were 
the coordination number N, the 
bond length R, and the perturba-
tion factor σ2. The scattering con-
tributions from the shortest Zr-Zr 
bond of 3.21 Å are also included. 
The correlation between bond 
length and perturbation factors bet-
ween synchrotron and QuantumLe-
ap data is excellent. The error bars 
of all parameters are small, which 
emphasizes the reliability of the re-
sults.

Summary
We have demonstrated that la-

Lanthanoide

Actinoide

Periodic Table of the Elements

A
bs

or
pt

io
n

Energy (eV)
18000 18200 18400 18600

QuantumLeap
Synchrotron

Zr foil

Fig. 2: Zr K-edge (17998 eV) XANES and EXAFS of a Zr 
film obtained with QuantumLeap (black), with compa-
rative synchrotron data (red)

Strukturparameter Synchrotron Sigray QuantumLeap

N 12 12

R (Å) 3,23 ± 0,01 3,21 ± 0,01

σ2 (Å2) 0,009 ± 0,001 0,012 ± 0,002

Synchrotron and Sigray QuantumLeap Zr spectra (17.8 to 18.7 keV) were 
analyzed with Artemis. The results show excellent agreement with each 
other, demonstrating the exceptional high-energy XAS capabilities of the 
QuantumLeap

Fig. 1: Periodic table of the elements with highlighting of the elements with L- and K-edges between 12 and 25 
keV. K-edges are shown in green, L-edges in turquoise

 Seite 9
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boratory XAS using Sigray's 
QuantumLeap system can pro-
vide synchrotron-like results for 
high-energy XAS analysis. Using 
well-established software, mea-
surements on a Zr foil were con-

verted into quantitative results 
(bond length, coordination num-
ber, and local atomistic disorder).
[1] B. Ravel and M. Newville, ATHENA, 
ARTEMIS, HEPHAESTUS: data analy-
sis for X-ray absorption spectrosco-

py using IFEFFIT, Journal of Synchro-
tron Radiation 12, 537-541 (2005).

Please contact us 
imaging@qd-microscopy.com

Vibrations in OptiCool – A Closer Look
OptiCool is an optical cryostat 
by Quantum Design, with super-
conducting magnets and closed 
helium circuit. The superconduc-
ting magnet requires a large cold 
head which, as a result of its de-
sign, emits signifi cant vibrations. 
Thanks to a novel vibration iso-
lation, the sample chamber is al-
most completely mechanically de-
coupled from the cold head. There 
are diff erent ways to obtain a low 
vibration amplitude, as this artic-
le will show, using the X130 posi-

tioning system as an example. The 
amplitude alone is not suff icient 
to predict the performance of cer-
tain test setups.

At the sample holder, called sample 
pod, the amplitude is just 10 nm 
peak-to-peak at 1.7 K base tempera-
ture. For most applications, a piezo 
positioning system is required for 
the sample pod. These positioners 
have a low resonant frequency 
and consequently vibrate strongly 
when excited. 

The X130 positioning system con-
sists of two ANPx311/RES/LT/HV pie-
zos (X and Y) and an ANPz102/RES/
LT/HV (Z) by Attocube. For measu-
ring, a SmarAct PicoScale laser inter-
ferometer, set to a bandwidth of 153 
Hz, was used.

Figure 1 shows the time-
dependent amplitude in 
(a) horizontal and (b) ver-
tical directions. The peak-
to-peak amplitude is just 
8-9 nm horizontally and 
1.5 nm vertically. These are 
the same values as those 
that are measured directly 
on the surface of the sam-
ple pod. This shows that, 
despite the positioning system, the 
vibrations are not stronger. This is 
due to the low forces acting on the 
sample pod. A low amplitude can 
be achieved either by minimizing 
the acting forces and/or by a design 
with high stiff ness, which means 
high resonant frequency. The fact 
that the low stiff ness of the piezos 
does not negatively aff ect perfor-
mance shows clearly that hardly 
any kinetic energy is transferred 
from the cold head to the sample 
pod. It is thus not necessary to use 
a design with high stiff ness. Accor-
dingly, this also applies to all hard-
ware that is installed on the sample 
pod in connection with the experi-
ment (e.g. sample holder or positio-
ning system). 

Please contact us 
cryo@qd-europe.com 
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Recirculating cryocooler for "wet" cryostats
The recirculating cryocooler from 
Janis release “wet” cryostats from 
their dependency on liquid helium. 
Janis RGC4 series combines the ad-
vantages of cryo systems with open 
and closed cooling cycles. 

Instead of cooling the samples di-
rectly through the cold head of the 
cryocooler, a secondary cooling cyc-

le is set up and the cold head of a 
classic “wet” cryostat is cooled. This 
has several advantages:

■ Same fl exibility and convenience 
as a continuous-fl ow cryostat 
without liquid helium

■ Quick sample change without 
warming up the RGC4 cooler

■ Outstanding thermal perfor-
mance

■ Low vibration 

Pulse tube and GM coolers are availa-
ble with 1 to 2W at 4.2 K. The system 
also includes a gas handling system 
and dry scroll pump for gas circula-
tion. 

Compatible cryostats are:
■ optical ST-100 
■ non-optical ST-200
■ compact ST-300    

for use in a magnet

■ UHV confi guration ST-400 and
■ microscopy confi guration ST-500 

and the ST-500 based probe 
station

Please contact us to discuss whether 
your cryostat from Janis or a third 
party provider is compatible with 
the recirculating cryocooler. 

Please contact us 
cryo@qd-europe.com 
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Autonomous vehicles – Optical filters for LiDAR applications
LiDAR is a sensing method that 
detects objects and maps their 
distances by sending an optical 
pulse at 905 nm or 1550 nm to the 
target and measuring the refl ected 
return signal. Since conventional 
LiDAR system architectures use de-
dicated transmit and receive aper-
tures, the resulting package has a 
relatively large footprint. However, 
leveraging polarization techni-
ques can miniaturize the size of 
the optical subsystem. In addition, 
LiDAR systems routinely utilize 
narrow-band pass fi lters in both 

the transmitted and receiving 
path to improve the system signal-
to-noise ratio.

Andover Corporation's self-reliant 
manufacturing approach places us 
in the optimal position to quickly 
provide customized prototypes of 
polarizing beamsplitters with uni-
que angular performance charac-
teristics to meet your LiDAR needs. 
With our 15 coating chambers, we 
can off er coating solutions from 
the UV range down to 15 µm. We 
also provide in-house manufactu-
ring for coating fi xtures, customi-
zed mounts, cutting, coring, sha-
ping and polishing for a vast array 
of substrate materials.

We provide standard bandpass fi l-
ters that work with the common 
laser wavelengths used with most 
LiDAR systems, including 532  nm, 
905 nm, 1064 nm, and 1550 nm.

This enables Andover Corporation 
to support both the development of 
new products and the production of 
optical sensors for the automotive 
industry. We off er customized en-
gineering to provide superior and 
cost-eff ective solutions. Our exten-
sive experience with image-quality 
bandpass fi lters, broadband AR coa-
tings and polarizing beam splitters 
makes us an ideal partner for sup-
plying the automotive industry with 
optical sensors. Our vertically integ-
rated factory with in-house coating, 
manufacturing, optical assembly 
and testing capabilities can provi-
de customized solutions at shorter 
lead-times.

Please contact us 
optics@qd-europe.com
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Spectroscopy with Fast Repetition Rates 
Photosynthesis in plants is the sub-
ject of intensive research. The ab-
sorption of light and its conversion 
into energy takes place in accordan-
ce with molecular mechanisms in 
pigments or the so-called light-col-
lecting complexes. Understanding 
them is not only a benefi t with re-
gard to our knowledge in the fi eld of 
biology, but also helps us with a view 
to developing eff icient methods of 
energy production from sunlight. 
A distinction is made between elec-
tronic excitation processes in single 
molecules and collective excitations 
in aggregated molecules. In the close 
surroundings of the pigments, new 
electronic energy states are genera-
ted, with allowed and non-allowed 
transitions. They are coupled to in-
tra- and intermolecular vibrations. 
These are the cause of the extremely 
fast processes on the femtosecond 
scale that can be observed. To in-
vestigate these processes, methods 
have been developed that enable 
changes to be detected in the optical 
spectrum of the molecules. In par-
allel, ever shorter laser pulses have 
become possible, which allows such 
phenomena to be studied more clo-
sely. As the time scales of molecular 
processes are so short, the Heisen-
berg Uncertainty Principle cannot 
be ignored, according to which time 
and energy cannot be determined 
simultaneously with any desired re-
solution. 2D spectroscopy is the re-
sult of an evolution of pump-probe 
spectroscopy, in which information 

about the occupation and 
transition rates of electro-
nic energy levels is obtai-
ned at diff erent times. In 
this context, "two-dimen-
sional" means plotting the 
signal as a function of the 
frequencies of excitation 
and emission. There are 
several methods based 
on this technology, which 
are well described in the 
publication which is the 
basis of this article (1). A 
common feature of some of these 
methods is that they require spec-
tra to be recorded at high repetition 
rates. Depending on the method of 
choice, the spectral information 
may be hidden as a minimal varia-
tion on a high background. Making 
these weak signals visible requires a 
detector with a high dynamic ran-
ge, the ratio of pixel capacitance to 
readout noise. CCD detectors often 
reach their limits here, since the 
readout noise (in the denominator) 
increases with increasing speed. In-
creasingly, sCMOS cameras can be 
used as an alternative. They combi-
ne high readout rates with very low 
readout noise. Meanwhile, CMOS 
sensors with large pixel sizes are 
available, in which dynamics, noise 
and sensitivity are combined in an 
ideal manner. Let us present you 
two cameras of this type that have 
proven useful for 2D or pump-pro-
be spectroscopy. The ZYLA-5.5 sCMOS 
(Andor Technology) is capable of re-

cording narrow, 8-li-
nes spectra at up to 
27000 Hz with 15 bit 
intensity resolution. 
The Marana sCMOS 
cameras (Andor Tech-
nology) with their 
higher quantum ef-
fi ciency enable rates 
of up to 11655 Hz 
with comparable line 
counts and external 
triggering. In the 
multitrack mode, it 
is possible to capture 

spatially separated spectra almost 
simultaneously in rapid succession. 
The fastest possible recording rate 
depends on the number of lines and 
their spacing on the sensor. Thus, 
several thousand Hz are possible 
even for two tracks. As the binning 
of CMOS pixels would exceed the 16 
bit scale of 65536 AD counts, FPGA 
preprocessing has been implemen-
ted, which transfers the added-up 
intensity values in 32 bit format to 
the computer.

With these features, Andor sCMOS 
cameras in conjunction with spec-
tographs of the Kymera and Sham-
rock series provide for a versatility 
far beyond that of similar cameras 
by other manufacturers. If you are 
interested in more information, 
please feel free to ask us or discuss 
your application with one of our 
product managers from the Spec-
troscopy & Imaging department. 

(1) A. Gelzinis, Ramūnas Augulis, Vy-
tautas Butkus, Bruno Robert, Leonas 
Valkunas; BBA - Bioenergetics 1860 
(2019) 271–285

Please contact us 
spectroscopy@qd-europe.com Andor Marana sCMOS Camera

 Principle of 2D spectroscopy. From (1)
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Headquarters Pfungstadt: Progress is being made
For a long time it felt like nothing 
was happening on our construction 
site for the new headquarters in 
Pfungstadt. There were even rumors 
of an alleged construction stop. But 
sometimes it's the bureaucracy that 
gets in the way. After about seven 
months of waiting, work on the of-
fice building could finally begin. 
The necessary ground work had 
already been completed for some 
time. 

Now things are finally moving for-
ward and our new office space is ta-
king shape in the form of the floor 
slab. At 3 o'clock in the morning the 
work started. Eight trucks shuttled 
the concrete from Gernsheim to the 
construction site. A total of approxi-

mately 65 tons of steel for the rein-
forcement and 260 m³ of concrete 
were used. The dimensions of the 
future office complex are now al-
ready clearly visible. The warehouse 
will later join the office building in 
the southwest.

We are pleased with the great pro-
gress on our construction site and 
can hardly wait to move into the 
new headquarters in 2023.

Please contact us 
spectrum@qd-europe.com
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Factors Influencing the Stability of the QCM-D Baseline  
Baseline stability is very important 
for obtaining high-quality and repro-
ducible QCM-D data and measuring 
them with high-sensitivity. Here are 
some factors that will help you opti-
mize baseline stability in your QCM-D 
measurements.

Bubble formation during measurement
Gas bubbles may form on the surface 
of the sensor when using a liquid that 
has not been properly degassed. Such 
bubbles will have an influence both 
on frequency and on dissipation.

E.g., gas solubility in water decreases 
with rising temperature. When wor-
king at a sensor temperature above 
room temperature and water-based 
buffer is introduced into the measu-
ring chamber, then there is a risk of 
bubble formation. Note that the risk 
of bubble formation generally increa-
ses as the salt concentration of an 
aqueous solution decreases.

Solution: Use degassed liquids only 
or make sure that the gas solubility 
of the liquid is not reduced during 
measurement.

Temperature variations
a) Measurement with oscillating 
quartz crystal microbalances is very 
sensitive to temperature variations. 
The QSense measuring chambers 
have a very good temperature sta-
bilization, but large temperature 
variations in the environment or in 
the sample solution may not be fully 
compensated. A change in tempera-
ture will change viscosity and den-
sity of a liquid and thus, f and D will 
change, too.

Solution: Make sure the temperatu-
re controller is switched on. Ensure 
a constant temperature in the en-
vironment of the instrument and 
provide for sufficient and constant 

air circulation. Protect the 
instrument against direct 
sunlight or air currents (e.g. 
from an air conditioner).

b) Unwanted resonant mo-
des can interfere with the 
main resonance. These mo-
des are usually very tempera-
ture dependent.

Solution: Change the set tem-
perature slightly to get away 
from the mode interference.

After a system switch-on, 
insertion of modules or a 
change of the temperatu-
re setting, it will take some 
time before the entire cham-
ber and the modules reach 
a temperature equilibrium 
- please bear that in mind. 
If possible, wait at least 30 
minutes (but anyway until 

the signal is steady) before starting 
a measurement after such an event.  

Reactions on the sensor back
The back side of the sensor is just 
as sensitive to surface reactions as 
the front side. Both surfaces influ-
ence the QCM-D signal in the same 
way. For example, a variation in the 
(relative) humidity on the back of 
the sensor (e.g., due to a leakage or a 
large temperature shift) can poten-
tially change the amount of water 
adsorbed on the back and thus af-
fect f and D. Note that the air space 
on the back of the sensor is in con-
tact and exchange with the ambient 
environment through the holes for 
the spring-loaded contacts.

Make sure the dew point of the air 
around the platform (which is in 
contact with the back of the sen-
sor) is significantly higher than the 
measuring temperature.

For additional tips and guidance, re-
fer to Biolin Scientific's guide "How 
to optimize the QCM-D baseline sta-
bility" at www.biolinscientific.com

Please contact us 
nano@qd-europe.com
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MicroWriter – Our Direct-Writing Lithography System with 
Clever Features
High resolution and fast writing - 
these are the typical requirements 
for a direct-writing photolithogra-
phy system. However, high resolu-
tion compromises writing speed 
and vice versa. For this reason, the 
developers of our MicroWriter sys-

tems have put much thought into 
the question of how these two re-
quirements can be reconciled as 
far as possible. Even the fi rst gene-
ration of the MicroWriter allowed 
the user to select diff erent resolu-
tions for diff erent objects. The hig-
hest resolution is selected only for 
those objects for which high reso-
lution is really important, whereas 
a lower resolution is chosen for 
objects for which high resolution 
is not an absolute must, which co-
mes with the benefi t of a higher 
writing speed.

This basic principle is now extended 
by various options for the writing 
quality - irrespective of the resolu-
tion used. The feature "Automatic Pi-
xel Smoothing" gives users the opti-
on to decide about the quality of the 
edges of the structures to be written. 

The example in fi gure 1 shows the 
diff erence. The gap width of the coil 
is 2.5 µm and the resolution of wri-
ting was 1 µm. The roughness of the 
edges can typically be observed in 
the outstanding range of 30 nm. If 
this feature is not used, the writing 
speed increases dramatically, howe-
ver, at the expense of edge quality.

The second important feature is 
the so-called "Virtual Mask Aligner", 
which off ers the possibility of pla-
cing the object to be written over the 
optical image of the sample surface. 

This is very help-
ful if structures 
to be written 
are to be aligned 
with structures 
that are already 
on the surface. A 
typical example 
are contact pads 
for e.g. graphene 
or 2D materials. 
Figure 2 shows 
how this looks 
in the software, 
while fi gure 3 is 
an actual result 
from one of our 
customers (cour-

tesy of UGC-DAE Consortium for 
Scientifi c Research, Indore, India).

The last feature is the "Wide Field 
Viewer". This feature allows you to 
quickly and easily generate a larger 
overview image of the sample surfa-
ce. The system automatically circles 
the starting point, capturing one 
optical image at a time. Each fur-
ther image will be stitched together 
to create an ever larger overview 
image. This feature can be used, e.g., 
to fi nd alignment markers or to 
look at already written structures 
for a fi rst inspection.

Please contact us 
materials@qd-europe.com

Fig. 1

Fig. 2

Fig. 3

Fig. 4



15 Spectrum, International edition 39| December 2022

Materials Science

The Lock-In Amplifier – NOT a Closed Book 
The lock-in amplifi er was deve-
loped in 1941, and has ever sin-
ce undisputedly occupied a very 
important place when it comes 
to sensitive electrical measu-
rements. But "lock-ins" are also 
used in other areas: E.g., in a VSM 
magnetometer for sensitive ma-
gnetic measurements such an 
amplifi er is an essential part of 
the measuring electronics.  

A lock-in amplifi er "equalizes" 
frequencies, so, as far as electrical 
measurements are concerned, we 
always refer to AC applications. 
AC means "alternating current", 
and an example of what can be 
measured is AC resistance. In its 
most simple form, the lock-in is 
an AC voltmeter that measures 
at a fi xed frequency only. The si-
gnal from the AC current source 
is supplied to the lock-in, passing 

through the sample, but it is also 
supplied directly as a reference 
signal (of course, it would also be 
possible to generate the referen-
ce signal internally).

Advantages of the lock-in tech-
nology: The amplitude can be 
low, and background noise and 
other interfering signals or fre-

quencies can be removed, since, 
in a simplifi cation, we are only 
looking at this one frequency. In 
the fi gure, the basic structure of 
a lock-in system is shown. The 
components highlighted in gray 
form part of the DSP (digital sig-
nal processor). The DSP is the he-
art of any modern lock-in instru-
ment.

From the fi gure, it also becomes 
clear that in order to really un-
derstand the technology, one has 
to have a closer look e.g. at the 
function and mode of action of 
the various fi lters. But for those 
of our readers who simply want 
to make sensitive electrical mea-
surements, listen: Lake Shore's 
M81 measuring system features 
an integrated lock-in amplifi er 
that can easily be activated and 
deactivated!

Learn more about the lock-in 
technology and gain background 
knowledge, including about fi l-
ters, noise and diff erent types of 
noise, as well as precision and 
accuracy, by reading Lake Shore 
Cryptotronics' white paper "The 
Lock-In Amplifi er Explained and 
Reimagined", which we will be 
happy to send you on request 
free of charge, either by e-mail or 
as a printout.

For more information, please visit 
our website.

www.qd-europe.com

Please contact us 
materials@qd-europe.com
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New Enhanced Scratch Test Module for 
the NanoTest Vantage Platform 5 
MicroMaterials has revised and sig-
nificantly enhanced the scratch and 
wear option of the NanoTest Vantage 
Indenter for Platform 5. 

The enhancements provide the ab-
ility to take advantage of the Na-
noTest's high lateral stiffness and 
thermal stability. The user has full 
control over loading, unloading 
and holding segments to perform 
scratch and wear tests with complex 
loading procedures. This opens up 
new types of experiments, such as 
abrasion simulations or pendulum 
wear tests. 

To perform wear tests directly, mul-
tiple parallel scratches can be gene-
rated in a single experiment run. In 
doing so, the software generates a 
random offset for the start position 
of each scratch. 

For detailed investigation of wear 
and fracture processes, analysis regi-
ons can be defined and the software 
then automatically calculates the 
mean and standard deviation for all 
measured parameters for each scan. 
Measured parameters include load 
and residual depth, friction force 
and coefficients, and six different 
surface roughnesses.

The innovations in Platform 5 at a 
glance:

	■ User-defined multi-load loading 
option for single scratch and 
repeated scratch tests.

	■ Abrasion simulation
	■ Pendulum wear tests
	■ User-defined data density 
	■ Data analysis and reporting:
	■ Multi-axis composite charts
	■ Improved compensation options
	■ Integrated microscopy and 

positioning
	■ Automatic analysis of surface 

roughness statistics. Depth, 
friction and ECR for user-defined 
regions 

	■ Calculation of step height
	■ Test reports according to ISO/CEN 

17627

More details and a case study 
can be found at: bit.ly/3zSNmuM  
 
Please do not hesitate to contact us 
if you have any questions regarding 
this or other modules in conjunc-
tion with NanoTest Vantage. 

Please contact us 
materials@qd-europe.com


