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Dear AXAA members,

The development and wide-scale delivery of
not just one, but multiple vaccines for a novel vi-
rus within a year of its emergence is nothing short
of extraordinary, and a reminder of the tangible
value of science and technology to our society. X-
ray techniques have been particularly instrumental
in revealing the structure of the virus and identify-
ing targets for vaccine development and treat-
ments. Here at the synchrotron | was lucky to see
first-hand how many X-ray techniques were em-
ployed to contribute to the challenge. Protein
crystallography of course was essential (see below
for some ways that the MX beamline at the Aus-
tralian Synchrotron has been contributing to glob-
al COVID research), but X-ray absorption spectros-
copy was also used in efforts to locally produce
magnetic nanoparticles for test kits.

2021 has been a little stop-start that’s for sure,
but with vaccine deployment already rolling out,
there is hope that border closures will become less
frequent and we might continue our slow return
to normal life. This uncertainty has meant we
(AXAA) were a little quiet in the first part of this
year, but fear not, we have plans to increase our
activities going forward and make up for lost time.
Stay tuned for AXAA events popping up in the
coming months, with details to be communicated
soon.

A topical subject on our minds recently has
been improving workplace culture to be safe and
inclusive, and from the AXAA committee, we
would like to reaffirm our commitment to continu-
ous improvement in this space. Our community is
diverse and intersectional, and it is growing (we
just reached a milestone of 500 followers on
Twitter!). We commit to providing events and re-
sources that are inclusive and accessible, and rep-
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resent the diversity and intersectionality of our
community. We want AXAA to be a catalyst for
participation in X-ray and neutron science, and to
actively lower barriers wherever we find them. We
also challenge you, as a community, to not only
hold us to account, but also to champion these
values in your workplaces.

Jessica Hamilton

AXAA President

Understanding COVID-19 through Synchro-
tron Radiation

Rachel Williamson and Alan Riboldi-Tunnicliffe
Principal Scientists, MIX, Australian Synchrotron

The importance of maintaining access to syn-
chrotron radiation to drive structural biology-
related research into SARS-CoV-2 led to an early
decision in February 2020 by ANSTO/Australian
Synchrotron to reach out and support the efforts
of our user community working in this field.

In early March 2020 a special rapid access
mode was offered for researchers undertaking
COVID-19 research on the Macromolecular Crys-
tallography (MX) beamlines. This was later ex-
panded to include all beamlines, with the usual
processes for proposal submission, review and us-
er access fast-tracked to ensure that our scientific
community could make the most of this rapid ac-
cess mode. A number of Australian researchers
responded to the COVID-19 outbreak quickly, rap-
idly transitioning into new areas of research.
When, following Australian Government guide-
lines, the Australian Synchrotron moved to essen-
tial operations mode on Monday 23 March, can-
celling all user experiments, there was already a
highly focused cohort of Australian researchers
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accessing the Microfocus Crystallography Beam-
line (MX2) for structural biology research on
COVID-19 related proteins.

Researchers accessing MX2 for COVID-19 relat-
ed research have been investigating the structure
and function of proteins from the SARS-CoV-2 vi-
rus alone, as well as interactions between these
viral proteins and human proteins that may be in-
volved in the cycle of infection and replication
within the human body. Knowledge of the roles
that proteins play in this cycle is vital for the devel-
opment of effective therapeutics for COVID-19.

Dr Dene Littler, working within the laboratory
of Prof. Rossjohn (https://rossjohnlab.com), from
Monash University was one of the first researchers
to access MX2 for COVID-19 related research. Dr
Littler and his colleagues published the first SARS-
CoV-2-related protein structure solved at the AN-
STO/Australian Synchrotron, making the resulting
structure publicly available via the Protein Data
Bank (PDB) in April 2020. The speed of turnaround
between data collection in February to structure
deposition and publication of the initial structural
report in June in iScience (Littler et al., iScience 23,
101258) was remarkable.

Figure 1. Dr Ben Gully and Dr Dene Littler (Biomedicine
Discovery Institute, Monash University)

Dr Littler’s protein of interest was SARS-CoV-2
Non-structural protein 9 (Nsp9), a small conserved
viral protein thought to be involved in RNA-
binding and shown to be essential to viral replica-
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tion. This makes Nsp9 a good target for developing
drugs against COVID-19. Dr Littler and his col-
leagues have since identified a possible protein
binding site within NSP9 and have published struc-
tures of Nsp9 alone and bound to a peptide
(Figure 2). They are continuing to work to better
understand its significance.

Potential peptide
Apo , binding site

Polyprotein

Peptide bound

Figure 2. The structure of Nsp9 (Littler et al. iScience
2020)

Another research group that has made great
use of the Australian Synchrotron for their COVID-
19 research is that of Assoc. Prof Wai-Hong Tham
at the Walter and Eliza Institute (WEHI). Prof Tham
and her team are interested in disrupting the in-
teraction between the now-famous spike protein
of SARS-CoV-2 and the human protein ACE2 (a re-
ceptor for the viral spike protein), the mechanism
by which the virus enters human cells. The high-
affinity interaction with ACE2 is mediated by the
receptor-binding domain (RBD) of the spike pro-
tein.

The WEHI team’s strategy is to disrupt viral en-
try into host cells by using nanobodies. Nanobod-
ies are camelid-derived single domain antibodies
and represent the smallest naturally derived anti-
gen-binding fragment (approximately 15 kDa in
size). Their small size along with high antigen-
binding affinity, solubility, increased stability and
ease of recombinant production (compared with
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traditional antibodies) make them attractive as
potential therapeutics. These properties also allow
the potential for the development of inhaled bio-
therapies.

To generate nanobodies, alpacas are immun-
ized with virus spike and RBD proteins, the nano-
bodies from isolated plasma cells are then cloned,
and antigen-specific nanobodies are screened and
selected for from these libraries. The WEHI team
will screen for nanobodies that inhibit the interac-
tion of virus spike proteins with human ACE2,
hence stopping virus entry and preventing SARS-
CoV-2 infection.

Conclusion

Throughout the Victorian lockdowns of 2020, the
Australian Synchrotron continued to shine, provid-
ing vital research infrastructure and supporting the
contributions of Australian scientists during one of
the greatest public health and societal challenges
of our time. The Microfocus Crystallography beam-
line (MX2) continues to be one of several beam-
lines actively involved in SARS-CoV-2 and COVID-19
research and continues to be used by both Australi-
an and international research teams to determine
the structures of proteins from the SARS-CoV-2 vi-
rus, and/or related to our body’s response to
COVID-19.

Access requests for researchers undertaking SARS-
CoV2/COVID-19 can be submitted via the COVID-19
access round (https://portal.synchrotron.org.au)
and selecting MX1: Macromolecular Crystallog-
raphy as the equipment set ID, and then Special
Rapid Access COVID-19 (for the round).

Dr Dene Littler

(works within the laboratory of Prof. Rossjohn,
Monash University (https://rossjohnlab.com))
Please cite Dene’s article as: Littler, D.R., Gully, B.S.,
Colson, R.N., Rossjohn, J., Crystal structure of the
SARS-CoV-2 non-structural protein 9, Nsp9, ISCI-
ENCE (2020), doi: https://doi.org/10.1016/
j.isci.2020.101258.

Assoc. Prof Wai-hong Tham, Dr Melanie Dietrich,
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Dr Phillip Pymm

Assoc. Prof Wai-hong Tham group at The Walter
and Eliza Hall Institute (WEHI), Melbourne https://
www.wehi.edu.au/people/wai-hong-tham )

A New IAEA Database of XRF laboratories
worldwide goes online

Roman Padilla Alvarez
IAEA

Nowadays, it is estimated that X-Ray Fluores-
cence (XRF) facilities are present in almost every
country, but in many occasions their capabilities
are not yet well known by the wide community of
end-users that might benefit from the advantages
of this powerful analytical technique. Although
several national and regional societies and net-
works pursue the exchange of information and to
strengthen the cooperation among the XRF com-
munities, there has not been a repository of infor-
mation on facilities available worldwide so far that
might increase their visibility. The latter is of ut-
most relevance to end-users that might need to
identify a potential partner for interdisciplinary
research projects or a provider of analytical ser-
vices.

XRF Database

Total:
633

Total Countries:
108

Figure 1. The interactive worldwide map of XRF
facilities from IAEA

At the IAEA Nuclear Science and Instrumenta-
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tion Laboratory (NSIL) , Physics Section, Division of
Nuclear Applications in Physics and Chemistry, we
have created several databases and Interactive
Maps depicting different nuclear research and in-
strumentation facilities operating worldwide. The
youngest of these databases is the worldwide In-
teractive Map of XRF Laboratories, which offers
information on more than 460 XRF facilities availa-
ble in close to 90 countries. This database intends
to provide a broad overview of laboratories em-
ploying XRF techniques for fundamental or applied
research, analytical services as well as for educa-
tion & training purposes. The collected infor-
mation is compiled either directly from the organi-
zations operating these facilities by using an online
registration form, or it is gathered from different
publicly accessible sources.

More information and requests for updates could
be made by contacting us via NSIL at iaea.orq.

The Macquarie Deformation-DIA facility at
the Australian Synchrotron: a tool for high-
pressure, high-temperature experiments
with synchrotron radiation

Nicholas Farmer', Tracy Rushmer’, Jeremy Wykes®

lMacquarie University, 2ANSTO Australian Synchro-
tron

Introduction

Experiments simulating the high pressure, high
temperature conditions of the deep Earth play a
crucial role in our understanding of processes such
as the formation of the Earth’s crust and the struc-
ture and composition of the Earth’s mantle. Com-
bining a multi-anvil apparatus which can subject
samples to these conditions with a Synchrotron
radiation source allows us to observe these pro-
cesses in situ, which is especially important for
samples that change during the process of recov-
ering them to ambient conditions.

The Macquarie D-DIA press is a multi-anvil
press in which six tungsten carbide anvils act on a
solid assembly which can be either cubic or cu-
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boidal. In addition to the main hydraulic ram that
applies pressure equally through all six anvils, this
press is equipped with two extra rams that can
optionally be used to apply deviatoric stress to a
sample, which can be used to investigate the de-
formation of rocks and minerals under extreme
conditions. An especially unusual and useful fea-
ture of this apparatus is that is mounted on castor
wheels, which allows it to be installed at any
beamline with sufficient space in the experimental
hutch, or even used away from a beamline as a
conventional ‘offline’ multi-anvil apparatus. The
press is also mounted on a series of motorized
stages which allow the sample to move along
three axes and rotate around the vertical axis; this
allows the sample to be positioned in the beam

Figure 1. The D-DIA press installed in Hutch C of the
XAS beamline of the Australian Synchrotron.

The sample is placed inside a graphite tube
which acts as a resistive heater, in a 7 mm cube
made from a mixture of boron and epoxy. We
have developed this assembly to allow pressures
of up to 6 GPa and temperatures of up to 1500 °C
to be attained, equivalent to a depth within the
Earth of ~150 km, while also being reasonably
transparent to X-rays. The pressure generation
and sample heating control systems have been
integrated into the EPICS control system used at
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the XAS beamline, and the pressure and electric
current supplied to the sample can be controlled
precisely and automatically maintained at the de-
sired conditions. Further details can be found in
our recent article [1].

Optical and detector setup

The incident X-ray beam at the XAS beamline is
monochromatic, with energies of ~4-34 keV acces-
sible using the collimating and refocusing mirrors.
The beam can be focused to a size of ~250 um at
the sample, with flux at the focal spot in the order
of 10" photons/second. Using this X-ray source
and the detector setup we have developed, we
can make both transmission-mode X-ray absorp-
tion spectroscopy and energy-dispersive X-ray
diffraction measurements.

To make XAS measurements, we measured X-

EDS detector Slits

\7‘7/)-
Diffra‘"(ed
Mono-
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i G Sl R
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D-DIA press

Transmitted

Reference foil

Figure 2. Schematic diagram of the experimental
setup for in situ XAS and XRD measurements in Hutch C

ray intensity up- and downstream of the press us-
ing ion chambers, with the beam focused ~50 cm
behind the press, so that the beam is converging
through the sample. A set of slits is used upstream
of the press to control the size of the incident
beam. These measurements can be made readily
at energies > 13 keV, where transmission through
the sample and assembly is >10™, and with in-
creasing difficulty at lower energies as transmis-
sion decreases precipitously.

X-ray diffraction measurements are made using
an energy scanning XRD setup inspired by the ap-
proach of Filipponi et al. [2], using the XAS configu-
ration with the addition of two sets of slits down-
stream from the detector and an X-ray detector
(here a single element Vortex X-ray detector
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measuring X-ray intensity) at a fixed angle to the
incident beam (i.e., fixed 20). XRD measurements
are made by varying incident X-ray energy using
the monochromator to scan the energy range cor-
responding to a diffraction peak. This method pos-
sesses high incident energy resolution but does
not allow multiple diffraction peaks to be meas-
ured in parallel, and is limited to the energy range
accessible using the monochromator.

Results and discussion

Pressure and temperature calibration

We conducted a calibration of press load to
sample pressure by in situ XRD of a NaCl pressure
standard. A pellet of NaCl, Au and hexagonal BN
(5:1:5 by mass) was loaded into the central sample
chamber of a 7 mm assembly. This assembly was
loaded into the press and the NaCl 200 and Au 111
peaks were located in order to calibrate 20. The
press load was increased steadily to 80 US tons
over a period of 4.5 hours using the automated
control system. During this time, diffraction
patterns of the NaCl 200 and Au 111 peaks were
collected every 30 minutes. When the load of 80
US tons was reached the electrical circuit for
heating was connected, and power was applied to
the heater in 25 W increments, while automatical-
ly maintaining press load using the EPICS control
system. Diffraction patterns of the NaCl 200 and
Au 111 peaks were collected at each power incre-
ment. In the ambient-temperature compression
series, pressure was calculated by fitting the unit
cell dimensions measured for NaCl to its equation
of state, and increases linearly with press load up
to 80 US tons.

To calibrate the relationship between heater
power and temperature, and to measure the
effect of heating the sample on pressure, the vol-
umes of both NaCl and Au collected at each incre-
ment of heater power were simultaneously fit to
equations of state. The pressure and temperature
conditions at which a material has a particular vol-
ume define a line in pressure-temperature space
(i.e., an isochore). When two or more materials
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are considered the intersection of these isochores
defines the pressure and temperature of the ex-
periment. The relationship between heater power
and temperature is approximately linear up to 600
°C. This result is consistent with an offline experi-
ment we conducted in which we synthesised a
temperature-sensitive mineral assemblage

(orthopyroxene + clinopyroxene).
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Figure 3. a: Volume measured at different values of
load for NaCl and Au. b: Calibrated load/pressure rela-
tionship from NaCl. c: Measured volume of NaCl and Au
at 80 tons with different values of heater power. d: Cali-
brated heater power/temperature relationship, uncer-
tainties calculated using Markov chain Monte Carlo
method.

XAS measurements

This pressure and temperature calibration is
particularly important for experiments on silicate
liquids; without a well-defined pressure and tem-
perature calibration it is difficult to ensure that
experiments are conducted above the solidus of
our samples. We have conducted experiments
measuring X-ray absorption near-edge spectra
(XANES) of Zr dissolved as a minor component (3
wt.%) in silicate melt.

XANES spectra were collected at ~1470 °C, at
pressures of 1.25, 2.56, 3.92 and 5.26 GPa, and
show a distinctive trend of the one of the peaks of
the white line increasing in magnitude with pres-
sure, which has been linked to increasing coordi-
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nation number in Zr [3]. This difference is greatest
between 2.56 and 3.92 GPa, corresponding to the
upper mantle. This implies a coordination change
in Zr at mantle conditions; as the chemical behav-
iour of Zr in silicate melts has been linked to its
coordination environment [4], these results indi-
cate a previously unexplored change in the geo-
chemical behaviour of Zr in the mantle.
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5.26 GPa
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s 3.92 GPa
s 40 tons/
g 1.25 2.59 GPa
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Figure 4. K-edge x-ray absorption spectra of Zr showing
variation with pressure.

Conclusion

The Macquarie D-DIA apparatus provides high
pressure, high temperature experimental capabili-
ties at the Australian Synchrotron. To date, we
have used X-ray diffraction methods to establish a
pressure and temperature calibration particular to
our assembly, which is a vital precondition for fur-
ther work offline or at beamlines where in situ
XRD is impossible. We have demonstrated that
high quality in situ XANES measurements are pos-
sible with this apparatus, and we are working on
applying this to trace elements important for geo-
logical processes.
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Crystallisation of chocolate observed by
simultaneous XRD-DSC measurement

Rigaku Applications Library
Introduction

Chocolate gets its mild taste, flavor, and
meltable texture through tempering. The temper-
ing process deliberately changes the crystallisation
temperature, thereby controlling the crystal phase
efficiently. Cocoa butter has several polymorphs
that show different sub-lattice structures. Among
them, type V is known as the best for chocolate
production because of its stability and high
melting point. Its formation is controlled by the
tempering speed. Here we study the crystal struc-

X-ray source . 7
\ / CBO-f
T ]
Multilayer mirror I

Optics: Pseudo-parallel beam optics

SmartLab

ture and crystallisation temperature of chocolate
obtained under several tempering speeds by sim-
ultaneous XRD-DSC measurement.

Experimental Method

These experiments used a Rigaku 9kW
SmartLab X-ray diffractometer equipped with anin
situ DSC (Differential Scanning Calorimeter)
mounted to the goniometer. This experimental
setup allows the user to simultaneously observe
changes in crystal structure and thermal changes.

The SmartLab XRD used a micro-area meas-
urement optic (CBO-f) and HyPix-3000 Hybrid Pho-
ton Counting (HPC) detector in 2D mode. Still
scans were performed from 11 to 28° 2-theta. The
detector was placed at 20° 2-theta, and each scan
took 1 minute.

Simultaneous DSC runs were performed us-
ing a consistent heat up rate of 0.5°C/hr to approx-
imately 38°C and then cooling at rates of 5, 2, 1
and 0.5°C/min.

Analyses were performed using the integrat-
ed X-ray analysis software Smartlab Studio Il with
XRD, DSC and Data Visualisation plugins.

Measurements and Results

After melting type V chocolates at 38 °C, the
crystallisation processes were studied under

different cooling rates. Table 1 shows the onset
and peak temperatures of the exothermic peaks,

=

\

X-ray DSC attachment \
| H H =\ .
i = HyPix-3000 2D image
| s 2D detector was
Ji oL placed vertically and

DSC set at 20 = 20 deg.

Figure 1. Schematic of the Rigaku 9 kW SmartLab X-ray Diffractometer with in situ DSC
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Figure 2. Results of simultaneous XRD-DSC measurements by different cooling rates

Cooling Exothermic peak of DSC X-ray diffraction
rate(°C/ Onset temperature (°C) - Temperature of peak (*C) Temperaturi of Crys-
min) First peak Second peak early stage (°C) tal
phase
5 21.6 15.2 - 17 Il
2 22.3 17.4 15.1 20 11>>V
1 23.2 20.9 23 \&dll
0.5 25.3 23.9 24 \Y

Table 1. The onset and peak temperatures of exothermic peaks of DSC curves, and early-stage temperature where
the observation of X-ray diffraction peak begins, and the crystal phases

early-stage temperature where the observation of
the X-ray diffraction peak begins, and the crystal
phases. The onset temperature at which crystalli-
sation begins shifts to the high- temperature side
by controlling the cooling rate from 5 to 0.5 °C/
min. The temperature interval between the onset
and the peak temperature at which crystal growth
is almost complete decreases as the cooling rate is
slowed. The X-ray diffraction profiles show the
phase transition from type Il to type V. These re-
sults indicate that the nucleation of stable phase,
type V, is sufficiently formed at high temperatures
by a slow cooling rate, and crystal growth is rapid-
ly achieved.
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This study revealed that heating to 38° and
slow cooling are essential to obtain Form V, the
delicious chocolate phase.

Conclusions

Simultaneous XRD- DSC measurements facili-
tate the study of the onset-temperature of crystal-
lisation, something that is difficult to observe in X-
ray diffraction data alone. In addition, changes to
the X-ray diffraction profile give information on
whether the endothermic peak observed from DSC
measurement is caused by melting or a structural
phase transition.
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= AXAA Community News

Broadcast live from Bruker's YouTube channel the first Thursday of
BRUKER every month at 9:00 AM CT, our Live from the Lab streaming series
explores X-ray Diffraction, X-ray Microscopy, and Elemental Analysis
topics, with advice from applications experts who also answer ques-

from the Lab tions that come in during the show.

Upcoming:
S1 E9 (Mar 12, 2021): When Would You Use 0D, 1D and 2D X-ray Diffraction?
S1E10 (Apr 1,2021): TBA

On Demand:
S1 E8: X-ray Sources for XRD
S1 E7: Features & Benefits of Powerful Benchtop WDXRF System
S1 E6: What is Combustion/Fusion Analysis?

THE AUSTRALIAN INSTITUTE OF
NUCLEAR SCIENCE AND ENGINEERING
The Annual AINSE Winter School will be held on line 5—9 July 2021. This is an excellent oppor-

tunity for senior undergraduates to meet future collaborators and go hands-on with ANSTO’s
landmark facilities. Nominations will be accepted until 28 May 2021.

For more information visit https://www.ainse.edu.au/winter-school/

XAFszozl Due to the ongoing COVID-19 pandemic, the Local and
I International Organising Committees have made the de-
Honey Sy cision to postpone the in-person XAFS$2021 conference to

1113 July 2021

July 2022.

A virtual event is now scheduled for 11-13 July 2021, to prelude the in-person July 2022 conference. The
aim of this virtual conference is to provide a platform for the international XAFS community to remain con-
nected leading into 2022. Students and early career researchers are the focus of this event with a pro-
gramme of workshops, sessions on up-to-date developments in synchrotron radiation science and, above all,
the opportunity for students and early career researchers to connect with the XAFS community and show-
case their research.

The call for abstracts is open now!
https://xafs2021.org/call-for-abstracts.php
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Featured Training Courses

Malvern Panalytical is offering two intensive training courses in XRF data collection and analysis.

XRF in the Workplace

Serving to provide high-quality training for industry and research professionals, this 5-day course will fo-
cus on most facets of XRF spectrometry. This course is suitable for all users of XRF, regardless of the brand
of your instrumentation. Register here: 17th — 21st May | 8th - 12th November

Super Q Hands-on Training (For WDXRF users)

The SuperQ Software Training course is aimed at personnel interested in learning the step-by-step proce-
dure of using the software for various aspects of running their XRF system. It is a 3-day course, with hands-
on experience in using the software. Register here: 4th — 6th May | 13th — 15th October

Featured webinars

Malvern Panalytical is offering a series of free XRD webinars
geared towards researchers interested in expanding their
knowledge in X-ray diffraction.

\\\\// Introduction to powder XRD

\\ Watch on demand

XRD phase quantification

Ma'vern 28 Apr, 2pm PER: .Register here
Panalytical Transmission vs reflection measurements: practical tips
a spectris company for your XRD experiment and analysis

6 May, 2pm PER: Register here

Special Announcement: Virtual DXC

This year the Denver X-ray Conference will celebrate 70 years as the leading annual forum on general X-ray
analysis, including both X-ray fluorescence and X-ray diffraction. The DXC will be held virtually from 2 — 6
August 2021. All Conference content will be housed on the Whova event app, accessible beginning 2 — 6
August and through 1 October for on-demand viewing, on mobile and desktop.

Key dates

15™ April: Abstract submission

1° June: Jerome B. Cohen Student Award Deadline
1*" June: Robert L. Snyder Student Award Deadline DXC IS GOING VIRTUAL!
15™ July: Pre-registration Discount Deadline

30" September: Submission of Manuscripts Deadline

2 - 6 August 2021

www.dxcicdd.com

Find out more: https://www.dxcicdd.com/register-dxc/
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https://www.malvernpanalytical.com/en/learn/events-and-training/user-training-events/classroom-based-training/CT210517XRFWorkplace
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https://www.malvernpanalytical.com/en/learn/events-and-training/webinars/W20210330XRD?utm_source=Australia&utm_medium=AXXA%20newsletter&utm_campaign=XRD%20promo
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https://www.dxcicdd.com/register-dxc/

EIGER2 R 250K
Detector

New Product Launch

Good Things Come in Smaller(er) Packages
Christina Drathen, Bruker AXS GmbH, Germany

Meet the EIGER2 R 250K detector, the newest addition to Bruker’s detector family for X-ray diffraction.

Developed by DECTRIS, the technology leader for Hybrid Photon Counting (HPC) detectors, the EIGER2 R 250K boasts
a large square sensor, over 250,000 pixels, and incorporates the latest technological enhancements of the EIGER2 R
family, like the doubled dynamic range and the expanded energy and threshold range.

At Bruker, we integrated the EIGER2 R seamlessly into our DIFFRAC.SUITE software, and designed a detector mount
and dedicated beam-path accessories. D8 ADVANCE and D8 DISCOVER diffractometers with the EIGER2 R detector
enable fast and reliable optimization of the instrument geometry and efficient data collection for many XRD applications.

The EIGER2 R 500K has been the premiere XRD detector solution since 2017 So why are we now offering a smaller
version — the EIGER2 R 250K? Users across academia and industry appreciate the intuitive operation and excellent
results they get with our D8 diffraction solutions equipped with EIGER2 R 500K detector. In talking with those users,
we found that many applications do not require the panoramic sensor size of the 500K. With the EIGER2 R 250K, we
are now offering the same perfect pixel size, near limitless dynamic range and solution level integration, just in a smaller
Size.

Contact us to learn more!

Watch our launch video introducing the
EIGER2 R 250K for D8 diffractometers and learn
from our application scientists why they like
the EIGER2 R for thin film analysis and powder
diffraction applications: bit.ly/EIGER2R250K

Bruker Pty Ltd

Tel: +61 3 9474-7000
sales.anz@bruker.com
www.bruker.com

XRD
Innovation with Integrity


https://bit.ly/EIGER2R250K
https://www.bruker.com/en/products-and-solutions/diffractometers-and-scattering-systems/x-ray-diffractometers/davinci-components/detectors/EIGER2-R-500K-detector.html?utm_source=eNewsletter&utm_medium=Web&utm_campaign=2021AXAANewsletter

Providing laboratory supplies
SCIENTIFIC S C I E N T I F I C to the scientific community
PTY LTD Www.rowe.com.au across Australia since [987.

/\ J‘ /\ We are proudly a 100%

For accuracy and professionalism Australian owned company.
S
%W.rowe.co-

XRF - XRD Sample Preparation

Rowe Scientific are now exclusively
supplying the SOMAR brand of
Australian made XRF pellet cups.

We have purchased the assets of
SOMAR Australia and incorporated
their pellet cup manufacturing into
our Perth Facility.

XRF Liquid Cups SAFI\’IRIEIFES

Quality
Endorsed
Company
150 9001:2015

IC 10372
SAl Glnbal

CONTACT US TODAY

These cups allow the analysis of solutions by XRF, and fit all common
makes of XRF instruments, including X-Unique Il, PW2400, PW2404, Axios,
and many PANalytical instruments.

« Free trial samples available

« Very cost competitive.

« Avoids cross contamination between samples - cups are disposable.

« Made from polypropylene - chemically inert.

« Packaged under clean room conditions - free from silica and other

airborne particulates.

download the XRF - XRD
brochure by visiting our website

WWw.rowe.com.au

o %@ To find out more or to acquire your FREE samples, call

SCAN TO DOWNLOAD

For ordering information, XRF-XRD BROCHURE

AR your local Rowe Scientific Pty Ltd office https://goo.gl/IkCVUw

Quality System

SCIENTIFIC South Australia & NT  Queensland Victoria & Tasmania Western Australia New South Wales
Ph: (08) 8186 0523 Ph: (07) 3376 9411 Ph: (03) 9701 7077 Ph: (08) 9302 1911 Ph: (02) 9603 1205
rowesa@rowe.com.au  roweqld@rowe.ccm.au rowevic@rowe.com.au  rowewa@rowe.com.au  rowensw@rowe.com.au Quality
Endorsed

Discounts do not apply to service, freight and or repair charges.

REF521

*Prices do not include GST and only while stock lasts. We reserve the right to change specifications, details and descriptions without notice. Pictures for illustrative purposes only.

Company
150 9001:2015
LC 10372
Al Giobal
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DECTRIS

detecting the future

—|IGERZ2 detectors for your lab!

HPC just how you need it!

DECTRIS DECTRIS CTRIS
EIGER2R sl EIEGERER

250K 500K

rSeamlessly integrated in Bruker‘s X-ray diffractometers*
Dr. Christina Drathen, Bruker AXS

»EIGERZ2 in our hiXAS spectrometer brings EXAFS and XANES to labs“

Dr. Jens Rauschenberger, HP Spectroscopy

Learn more
about EIGER2 R!

]



http://
https://www.dectris.com/company/events/virtual-product-launch-introducing-our-newest-eiger2-r-detector/
https://www.dectris.com/company/events/virtual-product-launch-introducing-our-newest-eiger2-r-detector/
https://www.dectris.com/products/eiger2/eiger2-r-for-laboratory/

TRANSMISSION VS REFLECTION GEOMETRY

Tips & tricks plus practical considerations for your XRD experiments

Blog by Dr Martijn Fransen
XRD Scientist and Director of Malvern Panalytical’s Digital Solutions

In almost every powder diffractometer, the reflection geometry is used. This is where the detector is on the same side of the sample surface. This geometry works very well for
inorganic materials that can be prepared as flat samples with randomly oriented crystallites. However, it is very difficult to measure reflections below 5 degrees 2Theta
accurately using reflection geometry. For instance, special care is needed to keep the background to a reasonable level. And the peak position is very sensitive to any error in
sample preparation. This is especially inherent in reflection geometry and cannot be overcome.

Transmission geometry on the other hand is easy and straight forward for measuring reflections at low angles. Moreover, transmission measurements let you minimize

preferred orientation effects. They are an especially great match for low-absorbing organic materials such as those used in the pharmaceutical industry.l learned about this

years ago when | started to work with this method, and one of my contacts, Prof. Henk Schenk from the University of Amsterdam, suggested that | use chocolate as a test

sample. This works best with thin chocolate slabs (e.g. a few mm thickness) as they immediately fit in a standard sample holder after biting off the edges (!). The results were
surprising to me.

N -
2 ) Milk chocolate . .
§ ——  reflection ) . As you can see in the scan, transmission geometry gave much more
S 80000 ——  transmission Scan time: 15 minutes . N .
= P— intense peaks, and a clear visibility of reflections at 2.3 and 2.5 degrees
2 Divergencessiftset to 488 2Theta, respectn{ely. | used a 1/8 degrees divergence slit in the réflectlon
2 geometry, knowing that | would get better low angle data by going to
60000 | Transmission gives §mallgr dlv.ergence slit sizes. This would, however, negatively impact the
intensity difference even further, over 10x!
l here:
p— ¢ More intensity Of course, the transmission geometry only works if the samples are
0 l Viain « Better low angle data sufjﬁciently transtparent to X-rays. If this is'not the case, one can easily
Cacaobutter « No segregation effects §W|tch to reflectl?n geome‘try 'and back with Malvern Pénalyncal s recently
reflections introduced MultiCore optics in our new Empyrean series 3. Thanks to
20000 this intelligent XRD, easily switch between experimental set ups, run batch
‘ l l | samples without any manual intervention. This reduces operator training
\’\_/JLJ and operator error. Plus it comes in handy for busy or central
o - o ‘ laboratories.

5 10 15 20 25 30 35 2Theta (%)

Having said that, more and more samples can be analyzed in
transmission geometry because of recent developments in X-ray optics: one can now analyze even cell phone batteries by using much higher-energetic radiation, like Mo and
Ag radiation. Pharmaceutical substances can better be done well be done with the more common Cu radiation. Our pharma PXRD customers using transmission geometry
praise the massive improvement in data quality over reflection geometry and use the transmission geometry in their drug development and scale-up processes. Even
advanced analyses like non-ambient studies under varying temperature and/or relative humidity are possible in transmission geometry, with the same benefits.

Join our Ask an XRD Expert webinar series:

*  Watch on demand: Introduction to powder XRD. Register here Easily switch from

» 28 Apr, 2pm PER: XRD phase quantification. Register here ‘ transmission to reflection
* 6 May, 2pm PER: Transmission vs reflection ' v | geometry and back ’
measurements: practical tips for your XRD experiment ' — L X with the Empyrean series III'

i intelligent MultiCore optics. No
and analysis. Register here ) manual intervention. Run batch

] sample analysis. Little or no
operator training.

:I'ransmission geometry with
\\\\// Malvarn Ny

One of the many new & powerful

\%\ \ Pa nal tical features recer}tly added to Iour Aeris
\\‘\\\\\\\\\\\;\\\ 5 spec¥s company compact XRD'’s capabilities! -



https://www.uva.nl/en/profile/s/c/h.schenk/h.schenk.html?utm_source=Australia&utm_medium=AXXA%20newsletter&utm_campaign=XRD%20promo
https://www.malvernpanalytical.com/en/products/product-range/empyrean-range/empyrean?utm_source=Australia&utm_medium=AXXA%20newsletter&utm_campaign=XRD%20promo
https://www.malvernpanalytical.com/en/industries/battery-and-energy-storage/?utm_source=Australia&utm_medium=AXXA%20newsletter&utm_campaign=XRD%20promo
https://www.malvernpanalytical.com/en/industries/pharmaceuticals?utm_source=MaterialsTalks&utm_medium=blog&utm_campaign=null&utm_term=22542&utm_content=entryContentLink
https://www.malvernpanalytical.com/en/learn/events-and-training/webinars/W20210330XRD?utm_source=Australia&utm_medium=AXXA%20newsletter&utm_campaign=XRD%20promo
https://www.malvernpanalytical.com/en/learn/events-and-training/webinars/W20210428XRD?utm_source=Australia&utm_medium=AXXA%20newsletter&utm_campaign=XRD%20promo
https://www.malvernpanalytical.com/en/learn/events-and-training/webinars/W20210506XRD?utm_source=Australia&utm_medium=AXXA%20newsletter&utm_campaign=XRD%20promo
https://www.malvernpanalytical.com/en/products/product-range/empyrean-range/empyrean?utm_source=Australia&utm_medium=AXXA%20newsletter&utm_campaign=XRD%20promo
https://www.malvernpanalytical.com/en/products/product-range/aeris-range?utm_source=Australia&utm_medium=AXXA%20newsletter&utm_campaign=XRD%20promo
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AXAA Website and Contacts

Please visit our website, www.axaa.org, for
further information, or follow us on Twitter

@axaa org.

NATIONAL COUNCIL PRESIDENT:
Jessica Hamilton
Australian Synchrotron (ANSTO),
800 Blackburn Road,
Clayton, VIC 3168
Telephone: (03) 8540 4297
e-mail: hamiltoj@ansto.gov.au

NATIONAL COUNCIL VICE PRESIDENT:
Nathan Webster
CSIRO Mineral Resources, Box 10
Clayton South, VIC 3169
Telephone: (03) 9545 8635
e-mail: nathan.webster@csiro.au

NATIONAL COUNCIL SECRETARY:
Anita D’Angelo
Australian Synchrotron (ANSTO),
800 Blackburn Road,
Clayton, VIC 3168
Telephone: (03) 8540 5397
e-mail: anitad@ansto.gov.au

NATIONAL COUNCIL TREASURER:
Sally Birch
CSIRO Mineral Resources, Locked Bag 2
Glen Osmond, SA 5064
Telephone: (08) 8303 8487
e-mail: sally.birch@csiro.au

NATIONAL COUNCIL COMMUNICATIONS
EDITOR:

Valerie Mitchell

Australian Synchrotron (ANSTO),

800 Blackburn Road

Clayton, VIC 3168

Telephone: (03) 8540 4297

e-mail: mitchelv@ansto.gov.au

NATIONAL COUNCIL MEMBERS:
Matthew Rowles (Curtin, WA)
Brianna Ganly (CSIRO, NSW)
Daniel Fanna (WestSyd, NSW)
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AXAA Membership
All registered participants of the AXAA-2017 con-
ference are automatically granted AXAA member-
ship for 3 years. Alternatively, new memberships
can be obtained free of charge, by making an appli-
cation to the National Council.

Candidates should send the membership form
from the AXAA website, and a short statement
about how they intend to contribute to the organi-
sation, to the National Council Secretary Anita
D’Angelo.

AXAA Resource Centre

There are a range of resources available on the
AXAA website, including video recordings of the
two Public Lectures at AXAA-2017, tips for Rietveld
Analysis, Clay Analysis, XRF tips, and more. We wel-
come further contributions to our Resource Centre.

Next AXAA Newsletter

The next issue of the AXAA Newsletter will be dis-
tributed in August 2021. Please feel free to send
contributions for the newsletter to Valerie Mitchell
at ausxray@gmail.com. Any comments or feedback
about the Newsletter are welcome.

A Day in the Life of an X-ray / Neutron Sci-

entist
We are seeking posts for our ‘Day in the Life’ se-
ries. If you’d like to contribute, or know someone
who might be interested, please contact National
Council
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