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Workshop objective 

The objective of the workshop was to build the community of SmartLab users, especially in 
Europe. The objective was achieved through presentations given by invited speakers from 
different fields of application, contributed oral and poster presentations by users, technical 
presentations given by Rigaku application specialists, and hands-on training using the two 
SmartLab instruments at ISIS. 
 
Workshop participation/organization 

The workshop attracted a total of 35 participants from European countries, the largest 
attendance among the last four workshops. This was the second time the event was held at 
ISIS, with previous workshops taking place at CMTC (Grenoble, France, 2012), ISIS 
(Oxford, UK, 2013), and KIT (Karlsruhe, Germany, 2014). 
 
The workshop was hosted by ISIS Neutron and Muon Source, Science and Technology 
Facilities Council, Rutherford Appleton Laboratory, United Kingdom, and was organized by 
SciMed, a distributor in the United Kingdom, and Rigaku Europe, Ettlingen, Germany. 
 
 

A group photograph of attendees and organizers taken on March 17, 2017 at ISIS 
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Workshop program 

 

March 16th, 13:00 - 17:00 

13:00 Opening remark/welcomes 

13:10 Introduction to SciMed (Paul Vanden Branden, SciMed) 

13:30 New products from Rigaku (Dr. Keisuke Saito, Rigaku)  
- A new member of the “SmartLab µ-HR” family 
- Software updates for material science 
- "XRTmicron," an X-ray topography instrument 
- "NanoPix," a dedicated 2-D SAXS-WAXS instrument 

14:30 Break 

14:50 Invited speech: Dr. Bernd Hinrichsen (BASF, Germany)  
Title: "Following Crystallisation as it Happens in a SmartLab" 

15:20 Invited speech: Dr. Matthew Roberts (Dep. of Materials, University of Oxford, UK)  
Title: "In situ Diffraction Studies of Transition Metal Oxide Li ion Battery Cathodes" 

15:50 What is new on SmartLab (Dr. Jürgen Gräßlin, Rigaku) 
- "HyPix" detectors and applications 
- New “Li-ion battery cell” attachment 
- "Differential Scanning Calorimetry (DSC)" and "Reactor-X," a reaction chamber 

16:20 Oral/ Poster presentations 
Presentation: Mr. Paul Baade (ETH Zurich, Switzerland)  
Poster: Dr. Mihaela Dinu (INOE2000, Romania)  
Mr. Edward Jackson (University of York, UK)  
Mr. William Frost (University of York, UK) 

17:00 Closing 

19:00 Workshop dinner (The Cosener's House) 

 

March 17th, 9:00 - 12:00 

09:00 Invited speech: Dr. Peter Zaumseil (IHP, Germany)  
Title: "Lab-based X-ray characterization of Ge epitaxially grown on nano-structured Si pillars" 

09:30 Invited speech: Mr. Francis Chmiel (Dep. of Physics, University of Oxford, UK)  
Title: "Diffraction studies of multiferroic hexaferrites" 

10:00 Break 

10:20 Invited speech: Dr. Gavin Stenning (ISIS, UK)  
Title: "Materials Research at ISIS" 

10:50 ISIS beam line tour 

12:00 Closing remarks 

 

March 17th, 12:00 - 16:00 – "Hands-on practical session" 

12:00 Lunch for those wishing to stay for the Hands-on session 

13:00 Hands-on practical session 
SmartLab Powder: Dr. Jürgen Gräßlin 
SmartLab Thin film: Dr. Keisuke Saito 

16:00 Closing 
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Presentations 

 

Invited speeches 

Dr. Matthew Roberts from the department of materials at the University of Oxford provided 
an invited speech about Li-ion battery applications. An overview of the development 
roadmap of the Li-ion battery was discussed. In-situ X-ray powder diffraction experiments 
using the SmartLab with the Li-ion battery cell attachment were introduced and discussed. 
 
Dr. Peter Zaumseil from IHP at Frankfurt Oder in Germany introduced an installed  
SmartLab µ-HR equipped with a micro focus rotating anode X-ray source, which has a  
70 µm focal spot filament with 800 W power load inside. An example of an application using 
the instrument on 3-D structured silicon nano pillars with epitaxially grown germanium on  
top was discussed. It was concluded that the SmartLab µ-HR provides better flux and 
collimation of the X-ray beam compared with the conventional SmartLab, which has a line 
fine focus filament.  
 
Mr. Francis Chmiel from the physics department at the University of Oxford discussed a  
wide area reciprocal space map measured by the HyPix-3000 2-D detector on the SmartLab. 
He applied this technique to analyze their multiferroic hexaferrites thin films. 
 
Dr. Bernd Hinrichsen from BASF in Germany introduced the XRD analysis laboratory at 
BASF, with details of applications for each instrument. 
 

Dr. Matthew Roberts (left) and Dr. Bernd Hinrichsen (right) are delivering invited speeches. 
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Rigaku presentations 

Dr. Keisuke Saito, head of the application laboratory and marketing at Rigaku Europe, 
discussed new developments in the last two years from Rigaku. These include  
SmartLab µ-HR, new software updates on our application software, the XRTmicron 
topography instrument and NANOPIX, a dedicated SAXS instrument. New features of  
the application software, designed to help material scientists especially when using the 
HyPix-3000 2-D detector, were discussed. Moreover, some trends in topographic 
applications, e.g. oxide substrates for nitride semiconductor materials, and unique features 
of the NANOPIX compared with conventional pinhole SAXS instruments available on the 
market, were discussed. 
 
Dr. Jürgen Gräßlin, an application specialist for X-ray powder diffraction, discussed new 
attachments for the SmartLab, including the HyPix-3000 2-D detector, a 2-D SAXS/WAXS 
attachment, a newly designed Li-ion battery in-situ cells, CBO- a flat mirror technology,  
a Differential Scanning Calorimetry (DSC) attachment and Reactor-X, a reactor chamber 
designed and produced by Rigaku. 
 
Hands on training 

ISIS has two SmartLabs with powder and thin film configurations on the sample stage 
interfaces. Dr. Jürgen Gräßlin and Dr. Keisuke Saito from Rigaku Europe took charge of the 
powder edition and the thin film edition, respectively. More than 20 attendees joined the 
training session and discussed their questions on applications and sample measurement. 
One topic was about X-ray reflectivity (XRR). XRR is a technique to measure reflected  
X-rays from the surface and buried interface on a thin film structure. Through the simulation 
fitting procedure, one can analyze thickness, roughness, density and absorption parameters.  
 
In the hands-on training, alignment procedures on an epitaxial thin film for reciprocal space 
mapping (RSM) were discussed using [InAs/GaSb] superlattice structure grown on a  
<001> GaSb single crystal substrate. We chose 115 diffraction with grazing exit asymmetric 
geometry to record. The RxRy stage, two motorized tilt axes, was employed as a sample 
attachment head, and the crystallographic <001> and <110> directions were aligned along 
the diffractometer Qz and Qx coordinates, respectively. After alignment, software setups for 
the measurement using the HyPix-3000 2-D detector were discussed and finally the  
115 RSM was measured in couple of minutes. The results suggested perfect pseudomorphic 
epitaxial growth of all of layers on top of the substrate. 
 
Simulation fitting on a 2- scan along the <001> surface normal direction was discussed 
after the RSM measurement. The 004 diffraction was chosen and 50 repeats of superlattice 
structure was assumed in the simulation. From the fitting, we were able to find out that there 
might be an interface layer between InAs and GaSb on the superlattice, and it is most likely 
to be an InSb layer. Intensities of satellite peaks on simulation were well fitted to the 
experimental data when this interface layer was modelled. 
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Figures: Data examples from the hands-on training, RSM around 115 GaSb (left) and 2- scan 

around 004 GaSb in red with simulation fitting curve in blue (right) 
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