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CHAIRMAN’S REPORT

The year under review was the fourteenth year during which
the New Zealand Synchrotron Group Ltd (NZSG) has
provided support for New Zealand researchers using the
Australian Synchrotron.

The past year was the third under the new funding and access
arrangement negotiated in 2017 which substantially
increased the amount of beamtime that New Zealand
researchers can get. However, access was interrupted late in
the year by the COVID-19 pandemic when the Australian
Synchrotron had to cease operations for a period and by the
ban on international travel. By the end of the financial year
there was a backlog of experiments that had not been able to
be completed. As of writing this report, operations have just resumed, but because of
the travel ban, only a proportion of the affected work can be undertaken.

It is anticipated that the impact of the pandemic will be significant, and it may take up
to two years until a normal cycle of application, award and take-up of beamtime can
resume. The company is working closely with ANSTO to ensure that priority is given
to the rescheduling and support of New Zealand work at the Australian Synchrotron,
where that is possible, and to having flexible arrangements for work that has to be
deferred for a lengthy period.

Recognising the financial pressures that the New Zealand research institutions are
experiencing due to COVID-19 and the reduced quantity of beamtime that will be
used over the next year or so, the company has entered discussions with ANSTO
about modifying the payment schedule for the next period, but still ensuring that New
Zealand continues to make the required contribution to the new beamline construction
programme.

That programme, to expand the Synchrotron by adding eight new beamlines is now
well under way. Design and construction of all eight beamlines has commenced. New
Zealand has already contributed A$8.4 million of the A$12 million to the beamline
fund. This has secured a significant proportion of time for New Zealand researchers
on the new beamlines and favourable treatment in the way in which it will be
allocated. The contributed funds are provided jointly by the New Zealand government
and eight company shareholders. The commissioning of the first three of the new
beamlines is likely to be delayed by up to 9 months because of the COVID-19
pandemic, but the other five beamlines are unaffected.

The company has secured $300,000 funding from MBIE which will be added to
$100,000 provided by NZSG for a Capability Build Fund that will provide funding to
seed new projects and for travel to enable researchers to be ready for the new
beamlines. This is important as new measurement techniques and will become
available with the commissioning of each of the new beamlines and for some
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beamlines it is likely that researcher who are unfamiliar with synchrotron science
techniques will be potential new users. The Fund will be launched later this year.

The company had budgeted for a small surplus of $3,088 for the year but achieved a
final result of a surplus of $100,508. This unexpected surplus mainly arose because
money set aside in the budget to purchase additional beamtime to support the merit
beamtime awards was not required. The money not spent will effectively provide the
company’s contribution to the Capability Build Programme. Shareholder equity rose
from $497,240 to $602,928.

As indicated in previous reports, changes in the exchange rate are one of the largest
challenges the company faces. During the year, the company took three additional
forward contracts that cover the annual payments to ANSTO until 2024. This not only
provides certainty around the cost of foreign currency for most of the remainder of the
contract period with ANSTO, but will reduce the annual impact of foreign currency
fluctuations on the company’s operations.

The board has been very well supported by the Royal Society of New Zealand who
provide secretariat services to NZSG. In particular, I would like to acknowledge the
contribution make by Dr Don Smith in assisting the board, administering the New
Zealand Synchrotron Support Programme and looking after our interests in Australia
and on the Asia Oceania Forum for Synchrotron Radiation Research. I would also like
to acknowledge the contribution from the Chair of the Access Committee, Professor
Geoff Jameson and its members Professor Vic Arcus, Dr Vladimir Golovko and
Associate Professor Geoff Waterhouse who have evaluated all requests for access.

Finally, I would like to thank my fellow directors, Professors Catherine Day, Geoff
Jameson and Jim Metson and especially Professor Mike McWilliams who is retiring
from the Board at the AGM in November 2020.

GA Carnaby
Chair
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BUSINESS REVIEW

COVID-19 Impact
As mentioned in the Chairman’s Report, the COVID pandemic has had a substantial
impact on NZSG’s ability to deliver the expected amount of beamtime to New
Zealand researchers. The effects came towards the end of the financial year and are
likely to impact over the next two years, at least. The Australian Synchrotron closed
completely in late March for an extended period. It reopened briefly in June only to be
shut down again when the second lockdown occurred in Melbourne. As of writing this
report, the facility has reopened, but only for local (Victorian) researchers or for work
on some of the beamlines where it is possible to ship samples to Melbourne and run
the experiments remotely. By the end of June 80 shifts, representing 30% of the 267
shifts per year entitlement for the 2019/20 year, had not been delivered.

While international travel restrictions remain in place, the experiments that require on-
site access to the beamlines for New Zealand researchers will not be able to be
undertaken. This could be as much as 30-40% of the work normally put forward by
New Zealand researchers. In addition, there has been a slow-down in applications for
beamtime, possibly due to the uncertainty of international travel, but also because of
the drop in international student numbers.

In recognition of the likely altered pattern of use and the time it will take for “normal”
operations to resume at the Synchrotron, discussions have commenced with ANSTO
to ensure that priority is given to rescheduling the postponed New Zealand beamtime,
the necessary support is given to maximise the amount of beamtime that can be
completed by “remote” operation and to rebalance the access levels and funding
requirements over the next few years.

Investment in the Australian Synchrotron and Access Rights
The New Zealand research community has been a significant stakeholder in the
Australian Synchrotron since its inception in 2007. At that time, the Synchrotron was
predominantly owned by the Victorian government. Through NZSG, New Zealand
held shares in both the ownership and operating companies set up at the time. In 2016,
ownership of the Australian Synchrotron was transferred to the Australian government
and was vested in the Australian Nuclear Sciences and Technology Organisation
(ANSTO).

Although the Synchrotron is now operated by an entity independent of the original
foundation investors, its operations are overseen by a Stakeholders Committee that
monitors the Synchrotron’s operations, budget and development and provides advice
to ANSTO. New Zealand, as the largest single contributor towards the cost of the new
beamlines being added to the facility and a significant user group, is a key
stakeholder. The NZSG board appointed Dr Don Smith as the company’s
representative on the Stakeholders Committee. Dr Smith is also the contact person for
day-to-day matters associated with access arrangements and user liaison with
ANSTO.
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New funding and access arrangements were negotiated in 2017 which gave New
Zealand an extended period of guaranteed access until June 2026, increased the
number of merit shifts on the existing beamlines from 201 to 267 per year, and
established access rights to both merit and preferred access beamtime on the new
beamlines that will be constructed over the next 5 years. New Zealand makes an
annual payment of A$1.5 million towards the cost of access and is contributing
A$12 million towards the cost of the new beamlines. Access and capital costs are
equally shared by the New Zealand research sector and the government. The
government’s A$6 million contribution was paid to ANSTO during the 2017/18
financial year. The sector’s share is being paid in 5 instalments, the second of which
was made in 2019/20.

By virtue of their participation in the joint funding arrangement with the government,
researchers and students from the Universities of Auckland, Canterbury, Otago and
Waikato, Auckland University of Technology, Massey University, Victoria University
of Wellington and AgResearch Ltd are eligible to apply for merit beamtime on the
Australian Synchrotron.

Decisions on Access and Funding Support
The funding and access agreement with ANSTO allows the company to decide how
our entitlement to merit beamtime is allocated, giving best advantage to New Zealand.
This includes being able to decide the distribution of beamtime between beamlines,
and on the ranking of the New Zealand proposals to each beamline. New Zealand
researchers from the institutions that are providing funding are eligible to apply to the
Australian Synchrotron for beamtime. Their applications are first assessed on a merit
basis by the Synchrotron’s beamline panels and the final selections are made by an
Access Committee that was established by the board to make the decisions on
applications for beamline access. The members of the Committee for the past year
were:

Professor Geoff Jameson, Massey University (Chair)
Professor Vic Arcus, University of Waikato
Dr Vladimir Golovko, University of Canterbury
Associate Professor Geoff Waterhouse, University of Auckland

The Committee met by teleconference throughout the year to make their selections.
The table at the end of this section of the Annual Report lists the New Zealand
researchers who have gained beamline access to the Australian Synchrotron from July
2019 onwards, and where applicable, summarises the travel funding support provided
to them.

Use of the Australian Synchrotron by New Zealand Researchers
Approximately 80% of the available beamline time on the ten beamlines is assigned to
a “merit access” pool and competitive applications are sought from researchers
worldwide, including from New Zealand. Every four months, the Australian
Synchrotron makes calls for proposals. Applications are made directly to the
Australian Synchrotron, but as explained above, NZSG oversees the ultimate selection
of which New Zealand applicants receive beamtime. Since late 2008, in recognition of
the contribution New Zealand makes to operating costs, the Australian Synchrotron
began contributing towards the travel costs for New Zealand researchers who obtained
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beamtime at the Australian Synchrotron on an equal basis with Australian researchers.
These funds are administered through NZSG.

Under the access regime agreed with ANSTO in 2017, New Zealand researchers have
been entitled to receive 267 shifts of merit beamtime which is approximately 6.6% of
the available beamtime. This is considerably more than was received under the former
funding (but less than occurred in the early years when there was no upper limit to the
level of New Zealand access to beamtime). Figure 1 shows this change in graphical
format. New Zealand now receives approximately 267 shifts of beamtime each year. It
should be noted that real access is approximately 30% greater than shown in the
graph, because a significant number of New Zealand researchers are co-applicants
with Australian colleagues who have been awarded merit beamtime. Figure 1 also
includes shifts purchased by the company in 2015/16 for AUT, in 2016/17 for a multi-
institutional group, and in 2017/18 for AgResearch to supplement the merit shifts.

Note that the figures for the 2019/20 year shown in these graphs are the number of
shifts that were requested and awarded for the 2019/3, 2020/1 and 2020/2 applications
cycles. For the most recent year, the number of shifts actually used was less because
of the COVID-19 pandemic as described above.

Figure 1: Historical record of beamtime awarded to New Zealand applications

The strong interest from New Zealand researchers in using the Australian Synchrotron
has continued. Some of the beamlines have had considerable upgrades made to their
detectors and sample handling systems, which has reduced the time required for
measurement, but despite those improvements and the higher number of shifts that
have been available over the past two years, applications still outstrip the amount of
beamtime available to New Zealand. Only 61% of the beamtime requested was able to
be awarded.
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Table 1: Success Rate for NZ Beamtime Applications – 2019/20*
Beamline No. Shifts

Requested
No. Shifts
Awarded

No. Appl’ns.
Received

No. Awarded
Beamtime

IMBL 30 6 20% 3 1 33%
IRM 63 39 62% 5 4 80%
PD 36 18 50% 6 3 50%
SAXS 55 35 64% 12 9 75%
SXR 51 30 59% 3 2 67%
THz 24 24 100% 3 3 100%
XAS 54 33 61% 8 4 50%
XFM 12 6 50% 2 1 50%
Subtotal 325 191 59% 42 27 64%
MX (CAPs) 118 81 69% 8 8 100%
Overall 443 272 61% 50 35 70%
* A description of the beamlines and the abbreviations used in given on pages 19-20

The following graphs demonstrate the variability in demand for beamtime over the
past four years by beamline. The greatest demand has been for the crystallography
(MX) beamlines with heavy demand most years for the small/wide angle x-ray
scattering (SAXS), the infra-red (IRM) and the soft x-ray spectroscopy (SXR)
beamlines. In the past year, there was increased interest in the x-ray adsorption
spectroscopy (XAS) beamline, but less in the X-ray fluorescence microscopy
beamline (XFM). The flexibility provided under the funding and access agreement
with ANSTO to having a pool of beamtime from which to make awards to New
Zealand researchers is particularly helpful. One of the new beamlines being
constructed is a biological small angle scattering (BIOSAXS) beamline. The company
pushed for the early construction of this beamline as it will reduce pressure on the MX
and SAXS beamlines.

Figure 2: Beamtime demand for the past four years
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Figure 3: Beamtime awards for the past four years

Science Achievements
New Zealand researchers are strong contributors to the scientific output of the
Australian Synchrotron. In the past year 40 refereed papers were produced, 5 of which
were in high-impact journals.

A full list of the researchers who received merit beamtime over the past year is
presented on pages 11-18. These projects cover a very broad range of science topics,
and many have involved training of young researchers. Four projects are described on
pages 9 and 10 illustrating the wide applicability of synchrotron science to New
Zealand’s research needs and the benefit of having access to the Synchrotron.

Capability Build Funding and Other Support for Synchrotron
Scientists
In early 2022 the first of the new beamlines at the Australian Synchrotron will be
commissioned and become available for user access. New Zealand has preferred
access rights to all 8 new beamlines and it will be important to take up the full
entitlement. Recognising that some of the new beamlines offer new techniques and
that there will opportunities for researchers who are not currently familiar with the
Synchrotron, NZSG has created a Capability Build Fund to provide seed funding for
projects that will generate samples for researchers to use on the new beamlines and
also provide travel funding, either for travel during the commissioning period or for
researchers to use similar beamlines at other synchrotrons. The purpose of the Fund is
to introduce and upskill New Zealand researchers in the techniques which will
become available on the new beamlines and extend the range and quality of science
New Zealand is able to undertake. NZSG has secured $300,000 funding from MBIE
through an extension to the existing SIFF contract and will contribute $100,000 from
reserve funds. Originally, the Capability Build Fund was to have been launched in
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July 2020, but this has been delayed a few months because of the delay in the
expected commissioning dates of the first three of the new beamlines due to COVID-
19.

Apart from overseeing New Zealand researcher access to the Synchrotron, NZSG
provides additional support by administering the travel funding available from the
Australian Synchrotron, to which all groups awarded merit access are entitled.

Support was provided for students or emerging researchers to further develop their
knowledge of synchrotron science techniques through attendance at the annual User
Meeting held at the Australian Synchrotron and at the annual Synchrotron Radiation
School run by the Asia Oceania Forum for Synchrotron Radiation Research
(AOFSRR), of which NZSG is a member. The most recent User Meeting was held in
Sydney in December 2019 and the AOFSSR School was held at the National
Synchrotron Radiation Research Center in Tawian, also in November 2019.

The table below provides details of the students who were provided with travel
funding to attend the AOF Synchrotron Radiation School in November 2019.

Name Institution Details Comment

Matthew Sullivan University of
Auckland

PhD student Jointly funded by
AOFSRR and NZSG

Marina Richena AgResearch Early Career
Researcher

Jointly funded by
AOFSRR and NZSG

Gerd Mittelstaedt Victoria University of
Wellington

Early Career
Researcher

Funded by NZSG

Velram Mohan University of
Auckland

Postdoc Funded by NZSG

Simon Vale Landcare Early Career
Researcher

Self-funded

D K W Smith
Executive Officer
Secretariat
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Examples of Recent New Zealand Use of the Australian
Synchrotron

With the completion of the Cassini-Huygens spacecraft mission to Saturn’s largest
moon Titan, a wealth of new information has come to light on the role of cyanides in
Titan’s dense and extended atmosphere. Formed in the upper atmosphere and then
condensed as ices at cold, lower altitudes these cyanide (nitrile) species are thought
to act as important precursors in forming molecules of biological importance.
However, the crystalline phases of certain abundant Titan cyanides have not been
explored.

The workgroup of Dr Courtney Ennis at the University of Otago with collaborators at
the Powder Diffraction (PD) beamline at the Australian Synchrotron have resolved
the crystal structure of the elusive C3 cyanide propionitrile. At 100K corresponding to
Titan atmosphere, evidence for multiple polymorphs were revealed from the
diffraction data that could point toward the existence of various aerosol morphologies
once the molecule condenses in the Moon’s lower stratosphere. This discovery has
implications toward the formation of organic precursors both in the atmosphere and
on the surface of Titan, where interaction of vacuum UV and energetic particle
radiation can convert cyanides into amino acids and nucleobase compounds in the
solid-state. Corroboration of the PD structures with vibrational data obtained at the
Far-Infrared and Terahertz (THz) beamline confirm the geometry of the propionitrile
ice structure is conducive to this chemical processing.

The Massey University (Palmerston North) group of Professor Geoff Jameson,
Associate Professor Vyacheslav Filichev, Dr Elena Harjes and recently finished PhD
student Dr Fareeda Barzak, as part of the Victoria University Wellington, Waikato
University and Massey University SAXS/WAXS consortium, have been developing
increasingly potent inhibitors of the DNA-mutator enzymes APOBEC3, for which
intellectual property protection is now being pursued. In normal cells APOBEC3
enzymes destroy pathogenic DNA, but in many types of cancer cells they mutate host
DNA, allowing cancer cells to evolve resistance to chemo- and immunotherapies. The
potent nanomolar inhibitors developed, as potential conjuvant drugs, would stop this
evolution of resistance and extend efficacy of current treatments. SAXS measurements
undertaken at the Australian Synchrotron have been key to understanding the way
DNA and inhibitors bearing modified DNA interact with APOBEC3 enzymes.

Infectious diseases are big causes of mortality and suffering, with a huge social and
economic cost across the globe. With the growing development of antibiotic
resistance, the tools to tackle infectious diseases caused by microbial pathogen are
dwindling and new insights into microbial pathogenesis and the discovery of new
drug targets is needed. This is complicated further by the ability of a range of bacteria
to develop persistent phenotypes that help then survive in the human host for long
periods of time forming hard to eradicate infection. Bacteria, including pathogenic
bacteria rely on electron transport to power their cells.  Mycobacterium tuberculosis,
the causative agents of tuberculosis, the biggest infectious disease killer in 2019,
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relies on electron transport for energy even in its persistent state making the study of
bacterial electron transport ideal for developing new insights and therapies to tackle
tuberculosis. Bacterial electron transport relies on small molecule quinone electron
carriers such as menaquinone (vitamin K2). The pathways that make menaquinone
are specific to bacteria and plants and not present in humans and hence
understanding the enzymes in this pathway have potential to lead to the development
of new anti-microbial agents.

A team lead by Dr’s Jodie Johnston at the University of Canterbury and collaborating
with Dr Ghader Bashiri and Dr Esther Bulloch at the University of Auckland have
been using the Macro-crystallography (MX) and Small and Wide-Angle Spectroscopy
(SAXS) beamlines to gain a molecular level understanding of how the menaquinone
biosynthesis pathway works and the role it plays in disease pathogenesis. The work
spans a range of human pathogens, including M.tuberculosis and Staphylococcus
aureus (S.au), a causative agent of a range of community and hospital acquired skin,
blood and medical device infections with a range of very problematic resistant forms
including MRSA. The latest finding, reported this year in an editor’s choice article in
JBC, was that in the tuberculosis causing pathogen this pathway is under feedback
regulation with one of the end products in the pathway inhibiting one of the key
starting enzymes in the pathway by binding to an allosteric site. This was the first
report of this form of regulation in the pathway and the team are currently extending
this study to see how specific this regulation site is and if it would make a good target
for selective anti-microbial drugs.

In 2016 Dr Mallett and colleagues from Fribourg University in Switzerland made a
startling discovery that a superconducting material sandwiched between a specific
magnetic material completely changes the behaviour of the superconductor. This
unique ‘superconductor sandwich’ meta-material gives us a novel way to figure out
how these superconductors work as well as a new way to control their properties.
Also, the superconductor sandwich is unique in that its performance actually
improves in a magnetic field, and this may have important implications for the
burgeoning superconductor industry in New Zealand. Dr Mallett, now at The
University of Auckland, has continued to work on these superconductor sandwiches,
studying their electronic properties in order to understand how the magnetic material
interacts with the superconductor at the interface.

One project involves understanding a new superconducting state in cuprate-
manganite multilayer thin films. Dr Mallett’s team developed and implemented a
novel measurement capability on the Soft X-ray Resonance (SXR) beamline at the
Australian Synchrotron (in-situ cryogenic biasing experiments) and observed a
positive effect. These experiments are important for maintaining and building the
group’s international collaborations and reputation, particularly with the novel result
of the biasing experiment. The understanding gained of the new superconducting state
will allow the group to now develop proof-of-principle electronic devices from these
thin-film multilayers.
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New Zealand Research Groups Awarded Beamtime (July 2019 –
June 2020)

The following New Zealand research groups were awarded merit time at the Australian Synchrotron
between July 2019 and June 2020.

Researchers Institution Cycle Beamline Access Travel
Funding

Assoc Prof Chris
Squire
Dr Nikki Moreland
Dr Shaun Lott
Dr Jodie Johnston
Assoc Prof Alok Mitra
Dr Richard Kingston
Prof Juliet Gerrard
Dr Ivanhoe Leung
Dr Ghader Bashiri
Dr Jason Busby
Dr David Goldstone

Auckland
Auckland
Auckland
Canterbury
Auckland
Auckland
Auckland
Auckland
Auckland
Auckland
Auckland

2019-2 Micro Crystallography (MX2)
“Auckland Structural Biology

CAP”

Merit Access
3 shifts
10-11 August

Prof Emily Parker
Prof Geoff Jameson
Dr Ron Ronimus
Prof Vic Arcus
Dr Andrew Sutherland-
Smith
Vince Carbone
Joanna Hicks
Carlin Hamill

VUW
Massey
AgResearch
Waikato
Massey
AgResearch
Waikato
Waikato

2019-2 Macromolecular
Crystallography (MX1)
“Protein Structure and
Function: Waikato, Victoria
and Massey Universities and
AgResearch NZ”

Merit Access
3 shifts
6-7 July
Rescheduled to
18-19 Aug
because of
instrument issues

Assoc Prof Chris
Squire
Dr Nikki Moreland
Dr Shaun Lott
Dr Jodie Johnston
Assoc Prof Alok Mitra
Dr Richard Kingston
Prof Juliet Gerrard
Dr Ivanhoe Leung
Dr Ghader Bashiri
Dr Jason Busby
Dr David Goldstone

Auckland
Auckland
Auckland
Canterbury
Auckland
Auckland
Auckland
Auckland
Auckland
Auckland
Auckland

2019-2 Macromolecular
Crystallography (MX1)
“Auckland Structural Biology
CAP”
First period of beamtime not
used as there were no
samples ready. The second
period was cancelled because
of MX1 machine issues.

Merit Access
6 shifts
4-5 July
24-25 July

Dr Ben Mallett
Prof Christian Bernard
Andrew Chan
Rakesh Arul
Joseph Vella
Sneh Patel

Auckland
Fribourg Uni
Auckland
Auckland
Auckland
Auckland

2019-2 Soft X-ray Spectroscopy
(SXR)
“Interfacial Orbital Order in
Cuprate-Manganite Multilayer
Thin Film Sandwiches”

Merit Access
15 shifts
30 Jul-4 Aug

Dr Peter Mace
Prof Kurt Krause
Dr Yoshio Nakatani
Dr Joel Tyndall
Assoc Prof Sigurd
Wilbanks
Prof Catherine Day

Otago
Otago
Otago
Otago
Otago
Otago

2019-2 Micro Crystallography (MX2)
“University of Otago
Structural Biology Group”

Merit Access
3 shifts
31 Jul-1 Aug
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Researchers Institution Cycle Beamline Access Travel
Funding

Prof Emily Parker
Prof Geoff Jameson
Dr Ron Ronimus
Prof Vic Arcus
Dr Andrew Sutherland-
Smith

VUW
Massey
AgResearch
Waikato
Massey

2019-2 Micro Crystallography (MX2)
“Protein Structure and
Function: Waikato, Victoria
and Massey Universities and
AgResearch NZ”

Merit Access
3 shifts
3-4 Aug

Prof Geoff Jameson
Prof Vic Arcus
Dr Yifei Fan
Prof Emily Parker
Gerd Mittelstaedt
Ruby Roach

Massey
Waikato
VUW
VUW
VUW
Massey

2019-1 Small/Wide Angle X-ray
Scattering (SAXS) “Protein
Complex Formation and
Conformational Change”

Merit Access
3 shifts
15-16 August
Rescheduled
time from March
because of
instrument issues
in 2019/1 period

Dr Konstantin Pavlov
Dr Andrew Stevenson
Dr Sheridan Mayo
Dr Anton Maksimenko
Assoc Prof Timur
Gureyev
Dr Joshua Bowden
Prof David Paganin
Dr Ben Kennedy
Dr Thomas Li
Marcus Kitchen
Sheridan Mayo

Canterbury
Austr Synch
CSIRO
Austr Synch
Melbourne U
CSIRO
Monash U
Canterbury
Canterbury
Monash U
CSIRO

2019-3 Imaging and Medical (IM)
“Speckle-based phase-contrast
imaging and tomography of
weakly attenuating objects”

Merit Access
6 shifts
13-15 Sep

Assoc Prof Chris
Squire
Dr Ghader Bashiri
Dr Ivanhoe Leung
Dr Nikki Moreland
Dr Shaun Lott
Dr David Goldstone
Shayhan Chunkath
Jamie Taka

Auckland
Auckland
Auckland
Auckland
Auckland
Auckland
Auckland
Auckland

2019-3 Micro Crystallography (MX2)
“Auckland Structural Biology

CAP”

Merit Access
6 shifts
21-22 Sep
7-8 Nov

Assoc Prof Mark
Waterland
Sam Brooke
Robert McEwen
Assoc Prof Geoff
Waterhouse
Dr Anna Garden
Charlie Ruffman

Massey
Massey
Massey
Auckland
Otago
Otago

2019-3 THz/Far Infrared (THz)
“Characterising vibrational
modes of at the edges of low-
dimensional nanomaterials:
Terahertz spectroscopy of
MoS2 nanoribbons and
quantum dots”

Merit Access
9 shifts
24-27 Sep

Prof James White
Dr Tobias Durig
Hazel Conway
Dr Alex Nichols
Dr Kazuhiko Kano
Dr Rebecca Carey

Otago
Otago
Otago
Canterbury
Japan
U. Tasmania

2019-3 Infrared Microscope (IRM)
“Magmatic volatile evolution
during the Shinjima eruption,
Kyushu, Japan; insight into
submarine eruption processes
and comparison with products
of the 2012 eruption of Havre
volcano, Kermadec Arc,
southwest Pacific.”

Merit Access
9 shifts
25-28 Sep
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Researchers Institution Cycle Beamline Access Travel
Funding

Dr Adam Middleton
Prof Kurt Krause
Dr Yoshio Nakatani
Prof Catherine Day
Assoc Prof Sigurd
Wilbanks
Dr Peter Mace
Assoc Prof Brian Monk
Cameron Reddington
Matthias Fellner

Otago
Otago
Otago
Otago
Otago
Otago
Otago
Otago
Otago

2019-3 Micro Crystallography (MX2)
“University of Otago
Structural Biology Group”

Merit Access
3 shifts
3-4 October

Dr John Clements
Assoc Prof Geoff
Waterhouse
Dr Wan-Ting Chen
Prof Shane Telfer
Nisansala Bandara
Nicholas Symon

Massey
Auckland
Auckland
Massey
Massey
Massey

2019-3 X-ray Absorption
Spectroscopy (XAS) “From
Nanoparticles to Single-Metal
Atoms: XAS Characterisation
of Atomically Disperse
Materials for Heterogeneous
Catalysis”

Merit Access
9 shifts
3-6 October

Prof Emily Parker
Prof Geoff Jameson
Dr Ron Ronimus
Prof Vic Arcus
Dr Andrew Sutherland-
Smith
Dr Gerd Mittelstaedt
Dr Emma Summers
Annmaree Warender
Dr Yu Bai

VUW
Massey
AgResearch
Waikato
Massey
VUW
Waikato
Waikato
VUW

2019-3 Micro Crystallography (MX2)
“Protein Structure and
Function: AgResearch NZ and
Waikato, Victoria and Massey
Universities”

Merit Access
3 shifts
3-4 Oct

Prof Thegn
Ladefoged
Dr Michel Nieuwoudt
Dr Alex Jorgensen
Dr Chris Stevenson

Auckland
Auckland
Auckland
Virginia
Common-wealth
U

2019-3 Infrared Microscope (IRM)
“Obsidian hydration dating of
Māori artefacts using
synchrotron FTIR
measurements of speciation
and concentration variation in
molecular H2O”

Merit Access
12 shifts
9-13 October

Prof Margaret
Brimble
Dr Duncan
McGillivray
Prof David Williams
Aakanksha Rani
Dr Iman Kavianinia
Shinji Kihara
Sunandita Ghosh
Zainab Makinde
Dr Natalie Plank
Dr Paul Hume
Assoc Prof Justin
Hodgkiss

Auckland
Auckland
Auckland
Auckland
Auckland
Auckland
Auckland
Auckland
VUW
VUW
VUW

2019-3 Small/Wide Angle X-ray
Scattering (SAXS) “Peptide
directed self-assembly in
organic semiconducting
molecule”

Merit Access
3 shifts
13-14 Nov



14

Researchers Institution Cycle Beamline Access Travel
Funding

Dr Adam Middleton
Prof Kurt Krause
Dr Yoshio Nakatani
Prof Catherine Day
Assoc Prof Sigurd
Wilbanks
Dr Peter Mace
Assoc Prof Brian Monk

Otago
Otago
Otago
Otago
Otago
Otago
Otago

2019-3 Macromolecular
Crystallography (MX1)
“University of Otago
Structural Biology Group”

Merit Access
3 shifts
21-22 Nov

Prof Geoff Jameson
Prof Vic Arcus
Prof Emily Parker
Dr Gerd Mittelstaedt
Yu Bai
Dr Joanna Hicks
Dr Emma Summers
Dr Yifei Fan
Ruby Roach
Tracy Hale
Elena Harjes
Stefan Harjes
Assoc Prof Vyacheslav
Filichev

Massey
Waikato
VUW
VUW
VUW
Waikato
Waikato
VUW
Massey
Massey
Massey
Massey
Massey

2019-3 Small/Wide Angle X-ray
Scattering (SAXS) “Protein
Complex and Conformational
Change”

Merit Access
3 shifts
22-23 Nov

Dr Grant Pearce
Assoc Prof Ren
Dobson
Dr Timothy Ryan
James Davies
Dr Rachel North
Michael Currie

Canterbury
Canterbury
Aust. Synch.
Canterbury
Canterbury
Canterbury

2019-1 Small/Wide Angle X-ray
Scattering (SAXS) “Ad hoc
SAXS CAP: Biomolecular
Interactions”

Merit Access
3 shifts
23-24 Nov
Rescheduled
from March due
to beamline
maintenance

Prof Emily Parker
Prof Geoff Jameson
Dr Ron Ronimus
Prof Vic Arcus
Dr Andrew Sutherland-
Smith
Vince Carbone

VUW
Massey
AgResearch
Waikato
Massey
AgResearch

2019-3 Macromolecular
Crystallography (MX1)
“Protein Structure and
Function: AgResearch NZ and
Waikato, Victoria and Massey
Universities”

Merit Access
3 shifts
23-24 Nov

Assoc Prof Chris
Squire
Dr Ghader Bashiri
Dr Ivanhoe Leung
Dr Nikki Moreland
Dr Shaun Lott
Dr David Goldstone
George Randall

Auckland
Auckland
Auckland
Auckland
Auckland
Auckland
Auckland

2019-3 Macromolecular
Crystallography (MX1)
“Auckland Structural Biology
CAP”

Merit Access
3 shifts
29-30 Nov

Dr Courtney Ennis Otago 2019/3 THz/Far Infrared (THz)
“The far-IR identification of
new low temperature phases of
acrylonitrile ice.”

Merit Access
9 shifts
3-6 Dec

Dr Courtney Ennis
Dr Helen Maynard-
Casely
Dr Helen Brand
Dr Rebecca Auchettl
Nick Yevstigneyev

Otago
ANSTO
Aust. Synch.
Aust. Synch.
Otago

2020-1 Powder Diffraction (PD)
“The crystal structure of solid
propanal: an interstellar
precursor for alanine
formation”

Merit Access
3 shifts
18-19 February
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Researchers Institution Cycle Beamline Access Travel
Funding

Dr Hannah Wells
Prof Richard
Haverkamp
Dr Katie Sizeland
Prof Chris Cunningham
Dr Celia Kueh
Georgina Harris
Dr Christina Kamma-
Lørger

Massey
Massey
ANSTO
Massey
Massey
Massey
ANSTO

2020-1 Small/Wide Angle X-ray
Scattering (SAXS) “Collagen
structural changes in
decellularised arteries”

Merit Access
3 shifts
20-21 February

Dr Saifang Huang
Xin Song
Tingxuan Yang
Guoxing Qu
Yuguang Pu

Auckland
Auckland
Auckland
Auckland
Auckland

2020-1 Powder Diffiraction (PD)
“Operando study on the
oxygen release and thermal
stability of oxygenated 114-
type cobaltites by synchrotron
powder diffraction”

Merit Access
9 shifts
21-24 February

Assoc Prof Chris
Squire
Dr Shaun Lott
Dr Ivanhoe Leung
Dr Ghader Bashiri
Dr David Goldstone
George Randall

Auckland
Auckland
Auckland
Auckland
Auckland
Auckland

2020-1 Micro Crystallography (MX2)
“2019/3 CAP Program”

Merit Access
6 shifts
22-23 Feb
26-27 Apr
COVID Affected
Rescheduled to 9-
10 Jun

Dr Adam Middleton
Prof Kurt Krause
Dr Yoshio Nakatani
Prof Catherine Day
Assoc Prof Sigurd
Wilbanks
Dr Peter Mace
Assoc Prof Brian Monk
Dr Matthias Fellner
Assoc Prof Brian Monk
Elham Tor
Thornton Fokker

Otago
Otago
Otago
Otago
Otago
Otago
Otago
Otago
Otago
Otago
Otago

2020-1 Micro Crystallography (MX2)
“University of Otago

Structural Biology Group”

Merit Access
3 shifts
29 Feb-1 Mar

Assoc Prof Martin
Allen
Liam Carroll
Prof Roger Reeves
Caixia Hou
Jonty Scott

Canterbury
Canterbury
Canterbury
Canterbury
Canterbury

2020-1 Soft X-ray Spectroscopy
(SXR)
“Tuning the 2-D electron gas
at the surfaces of perfectly-
square SnO2 nanotubes and
nanospirals for electrocatalytic
applications.

Merit Access
15 shifts
3-8 March

Assoc Prof Geoff
Waterhouse
Dr Wan-Ting Chen
Eleonre Wild
Nisansala Bandara

Auckland

Auckland
Auckland
Massey

2020-1 Soft X-ray Spectroscopy
(SXR)
“Local electronic structure of
nitrogen-doped carbon
catalysts for renewable energy
applications”

Merit Access
15 shifts
10-15 March
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Researchers Institution Cycle Beamline Access Travel
Funding

Prof Emily Parker
Prof Geoff Jameson
Dr Ron Ronimus
Prof Vic Arcus
Dr Andrew Sutherland-
Smith
Assoc Prof Wayne
Patrick

VUW
Massey
AgResearch
Waikato
Massey
VUW

2020-1 Macromolecular
Crystallography (MX1)
“Protein Structure and
Function: AgResearch NZ and
Waikato, Victoria and Massey
Universities”

Merit Access
3 shifts
12-13 March

Dr Manisah Sharma
Ben Boyd
Darren Svirskis
Hani Abdeltawab

Auckland
Monash
Auckland
Auckland

2020-1 Small/Wide Angle X-ray
Scattering (SAXS) “Phase
transitions and kinetics of
thermo-responsive in-situ gels”

Merit Access
3 shifts
14-15 March

Dr Adam Middleton
Prof Kurt Krause
Dr Yoshio Nakatani
Prof Catherine Day
Assoc Prof Sigurd
Wilbanks
Dr Peter Mace
Assoc Prof Brian Monk

Otago
Otago
Otago
Otago
Otago
Otago
Otago

2020-1 Macromolecular
Crystallography (MX1)
“University of Otago
Structural Biology Group”

Merit Access
3 shifts
20-21 March

Assoc Prof Chris
Squire
Dr Shaun Lott
Dr Ivanhoe Leung
Dr Ghader Bashiri
Dr David Goldstone

Auckland
Auckland
Auckland
Auckland
Auckland

2020-1 Macromolecular
Crystallography (MX1)
“2019/3 CAP Program”

Merit Access
3 shifts
25-26 March
COVID Affected
Rescheduled to
July

Dr Lauren Macreadie
Prof Bronwyn Fox
Dr Helen Brand

Massey
Swinburne
Aust Sych

2020-1 Powder Diffraction (PD)
“High Pressure Endurance and
Flexibility of Multicomponent
Metal Organic Frameworks”

Merit Access
6 shifts
7-9 April
COVID Affected
Postponed until
2021

Dr Wan-Ting Chen
Assoc Prof Geoff
Waterhouse
Qing Wang

Auckland

Auckland
Auckland

2020-1 X-ray Absorption
Spectroscopy (XAS) “XAS
characterization of porphyrin-
like single Fe and Mn atom
sites in MOF-derived N-doped
porous carbons: Towards
oxygen reduction reaction
(ORR)”

Merit Access
6 shifts
7-9 April
COVID Affected
Rescheduled to
October

Assoc Prof Ren
Dobson
Chris Horne
Amanda Board
Dr Grant Pearce
Michael Currie
Dr Vanessa Morris

Canterbury
Canterbury
Canterbury
Canterbury
Canterbury
Canterbury

2020-1 Small/Wide Angle X-ray
Scattering (SAXS) “University
of Canterbury SAXS Proposal
2020/1”

Merit Access
2 shifts
28-29 April
COVID Affected
Rescheduled to
July
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Researchers Institution Cycle Beamline Access Travel
Funding

Prof Geoff Jameson
Prof Vic Arcus
Dr Gerd Mittelstaedt
Dr Yu Bai
Prof Emily Parker
Dr Joanna Hicks
Dr Emma Summers
Dr Yifei Fan
Ruby Roach
Dr Tracey Hale
Dr Elena Harjes
Dr Stefan Harjes
Assoc Prof Vyacheslav
Filichev

Massey
Waikato
VUW
VUW
VUW
Waikato
Waikato
VUW
Massey
Massey
Massey
Massey
Massey

2020-1 Small/Wide Angle X-ray
Scattering (SAXS) “Protein
Complex and Conformational
Change”

Merit Access
3 shifts
29-30 April
COVID Affected
Rescheduled to
October

Prof Emily Parker
Prof Geoff Jameson
Dr Ron Ronimus
Prof Vic Arcus
Dr Andrew Sutherland-
Smith
Assoc Prof Wayne
Patrick

VUW
Massey
AgResearch
Waikato
Massey
VUW

2020-1 Micro Crystallography (MX2)
“Protein Structure and

Function: AgResearch NZ and
Waikato, Victoria and Massey
Universities”

Merit Access
3 shifts
1-2 May
COVID Affected
Postponed to 2021

$2,321

Beamtime from the 2020/2 cycle that would normally have been scheduled in May and June has been rescheduled
for the October to December period where samples can be shipped to Australia and the experiments run remotely.
All other beamtime awarded has been deferred until 2021 in anticipation of international travel resuming.

New Zealand Researchers with Projects in Australian Based Collaboration Access Programs

Prof Paul Kruger
Lily Hermansplan
Dr Colm Healy
Carline Klenjan
Dr Daniel Preston
Ben Howard
Komal Patil
Chris Fitchett
Nathan Harvey-Read

Canterbury
Canterbury
Canterbury
Canterbury
Canterbury
Canterbury
Canterbury
Canterbury
Canterbury

2019-3
to
2020-2

Macromolecular
Crystallography (MX1) “Spin-
Crossover Materials and Metal
Organic Frameworks”

Merit Access
1 shift
Various dates

Prof Paul Kruger
Lily Hermansplan
Dr Colm Healy
Carline Klenjan
Dr Daniel Preston
Ben Howard
Komal Patil
Chris Fitchett
Nathan Harvey-Read

Canterbury
Canterbury
Canterbury
Canterbury
Canterbury
Canterbury
Canterbury
Canterbury
Canterbury

2019-3
to
2020-2

Micro Crystallography (MX2)
“Spin-Crossover Materials and
Metal Organic Frameworks”

Merit Access
3 shifts
Various dates

Professor Shane
Telfer
Dr Lauren Macreadie
David Perl

Massey
Massey
Massey

2019-3
to
2020-2

Macromolecular
Crystallography (MX1)
“Structural Elucidation of
Metal-Organic Frameworks”

Merit Access
2 shifts
Various dates

Professor Shane
Telfer
Dr Lauren Macreadie
David Perl

Massey
Massey
Massey

2019-3
to
2020-2

Micro Crystallography (MX2)
“Structural Elucidation of
Metal-Organic Frameworks”

Merit Access
4 shifts
Various dates
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Researchers Institution Cycle Beamline Access Travel
Funding

Dr Tim Allison Canterbury 2019-3
to
2020-2

Macromolecular
Crystallography (MX1)
“Exposing the intricate
interactions of membrane-
bound bacterial machinery”

Merit Access
2 shifts
Various dates

Dr Tim Allison Canterbury 2019-3
to
2020-2

Micro Crystallography (MX2)
“Exposing the intricate
interactions of membrane-
bound bacterial machinery”

Merit Access
4 shifts
Various dates

Dr Jodie Johnson
Dr Tasmyn
Stanborough
Dr Ngoc Anh Thu Ho
Connor O’Rouke

Canterbury
Canterbury
Auckland
Canterbury

2019-3
to
2020-2

Macromolecular
Crystallography (MX1)
“Understanding, Engineering
and Inhibiting Enzymes
Involved in Menaquinone
Biosynthesis in Human
Pathogens and
Chemoreception in Plant
Pathogens”

Merit Access
2 shifts
Various dates

Dr Jodie Johnson
Dr Tasmyn
Stanborough
Dr Ngoc Anh Thu Ho
Connor O’Rouke

Canterbury
Canterbury
Auckland
Canterbury

2019-3
to
2020-2

Micro Crystallography (MX2)
“Understanding, Engineering
and Inhibiting Enzymes
Involved in Menaquinone
Biosynthesis in Human
Pathogens and
Chemoreception in Plant
Pathogens”

Merit Access
6 shifts
Various dates

Assoc Prof Ren
Dobson
Dr Rachel North
James Davies
Michael Currie
Jenna Gilkes
Christopher Horne
Amanda Board

Canterbury
Canterbury
Canterbury
Canterbury
Canterbury
Canterbury
Canterbury

2019-3
to
2020-2

Macromolecular
Crystallography (MX1)
“Protein-DNA interactions;
Integral membrane proteins;
Enzymes for drug discovery
(fragemeng screening);
Alternative Food proteins”

Merit Access
3 shifts
Various dates

Assoc Prof Ren
Dobson
Dr Rachel North
James Davies
Michael Currie
Jenna Gilkes
Christopher Horne
Amanda Board

Canterbury
Canterbury
Canterbury
Canterbury
Canterbury
Canterbury
Canterbury

2019-3
to
2020-2

Micro Crystallography (MX2)
“Protein-DNA interactions;
Integral membrane proteins;
Enzymes for drug discovery
(fragemeng screening);
Alternative Food proteins”

Merit Access
9 shifts
Various dates
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Australian Synchrotron
A synchrotron is a large research facility that generates an extremely intense beam of
electromagnetic radiation (‘light’) that can be used for scientific experiments. The
radiation is produced by taking a stream of electrons travelling at close to the speed of
light, and deflecting them with magnetic fields. The light covers the electromagnetic
spectrum from the infrared to the hard x-ray region.

Electrons are generated in the linear accelerator (linac), and progress into the smaller
‘booster’ ring, where they are further accelerated up to their final velocity (99.99% of
the speed of light, a kinetic energy of 3.0 GeV). At this point they are ‘injected’ into
the larger storage ring, where they circulate for a period of hours to days. The electron
beam is steered and focused by magnetic fields. At each point where the beam is
deflected, electromagnetic radiation is produced tangential to the beam path.
‘Insertion devices’, undulators and wigglers, are periodic magnet structures that serve
to increase the radiation flux by up to five orders of magnitude. The radiation
produced can be used in many different experiments and techniques. The light is
channelled from the ring down a number of ‘beam lines’, each of which is optimised
for a particular experimental technique.

The facility currently has ten beamlines that have been operating for some time with a
further eight approved for design and construction over the next six years. The
existing beamlines are:

 Protein crystallography (MX1) was the first beam line to become operational and
began accepting general users in January 2008. This technique uses x-ray
diffraction to determine the structure of proteins, used in drug design and
understanding biochemical interactions.

 Infrared spectroscopy and microscopy (IR) also came online in early 2008. The
beam line features two endstations: an FTIR spectrometer (THz) and an infrared
microscope (IRM).

 Powder diffraction (PD) began taking general users in February 2008 and was
fully operational by May 2008. This beam line is a general purpose diffraction
beam line with several sample environments for observing changes in materials
structure as a function of temperature, pressure, time, etc.
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 The Soft X-ray Absorption Spectroscopy (SXR) beamline was available for
general users from the September-December 2008 cycle. It operates at low x-ray
energies and is most useful for surface studies.

 Final commissioning of the X-ray absorption spectroscopy (XAS) beam line was
completed at the end of 2008 and became available to general users from January
2009. This technique is useful for probing elemental valence states and
determining the local structure around an atomic species of interest.

 Small-angle x-ray scattering (SAXS), combined with wide-angle x-ray scattering
(WAXS) is a useful technique for determining large scale (1-100 nm), short-range
order in materials. This beamline came online at the beginning of 2009.

 The commissioning of the second protein crystallography and small-molecule
crystallography beamline (MX2) was completed in mid 2009. It complements the
existing protein crystallography beam line and is able to measure micron-sized
crystals and other weakly-scattering or hard to crystallise systems.

 The microspectroscopy beamline (XFM) construction was also completed in early
2009. This beamline combines the high spatial resolution of a microscope with the
information that can be gleaned through x-ray fluorescence spectroscopy.

 The Imaging and Medical beamline (IMBL) came into full use in 2013. It was
redesigned from its original concept to include a 150 m long enclosure which
extends well outside the Synchrotron building. It has the world’s widest x-ray
beam and can provide dynamic 3D x-ray imaging at very high resolution. In
addition to its medical applications it is being used by geoscientists for
tomography studies.

The New Zealand Synchrotron Group was one of ten foundation investors, each of
whom has contributed A$5 million towards the initial suite of beam lines. This
investment secured preferred (as-of-right) access for each foundation investor, spread
over all the beam lines in addition to unrestricted access to the merit beamtime pool.
The preferred access arrangements for foundation investors ceased in August 2013.

Following a transfer of ownership from the Victorian government and the other
original foundation investors to ANSTO in 2016 and the securing of guaranteed
operating funding for the next ten years, thoughts turned to the possibility of adding
new beamlines to expand the facilities capabilities. Another campaign to raise funds
was initiated which to date has raised in excess of A$93 million which will be used to
add a further eight beamlines to the facility. Design work on the first three beamlines
commenced in July 2017, three more in July 2018 and the final two in July 2019. New
Zealand has contributed A$12 million towards the new beamlines with a 50:50
contribution from the New Zealand research sector and the government.
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As part of the re-financing of New Zealand’s funding of the new beamlines and the
ongoing operations of the Synchrotron, it was possible to secure an increase in the
amount of merit beamtime set aside for New Zealand researchers from 201 shifts to
267 shifts per year, as well as receiving proportionate rights to the merit and preferred
access shifts that will become available as each new beamline is commissioned. The
agreement does not expire until June 2026. The agreement also guaranteed that the
new BioSAXS beamline, which has capability of particular interest to New Zealand
researchers, would be one of the first beamlines to be added to the facility.

Prior to COVID, all the new beamlines were on track to be completed on time,
however, the closure of the Australian Synchrotron in early 2020 and sites in Europe
where the hutches that will contain the instrumentation for the MEX and MCT
beamlines and restrictions placed on engineers from the manufacturer coming to
Australia to install them has meant that the first three beamlines are likely to be up to
9 months late in being completed. The remaining beamlines have not affected.

Details of the new beamlines are:

Medium Energy XAS (MEX1 and MEX2) Year 1 (design commenced July 2017)
The MEX beamline will have two independently operated end-stations and provide
medium energy absorption spectroscopy optimised for cutting-edge applications in
biological, agricultural and environmental science. They will cover an energy range
not currently available to Australian and New Zealand researchers, allowing X-ray
absorption spectroscopy measurements of a group of very important elements such as
sulphur, phosphorus, silicon and chlorine. Focusing optics will include a microprobe

Applications include environmental studies of inorganic, organophosphate and
organochlorine pollutants, water pollution, plant growth, micro-nutrient transport and
soil salinity, as well as studies of biomineralisation.

Micro-Computed Tomography (MCT) Year 1 (design commenced July 2017)
Micro-computed tomography opens a window on the micron-scale 3D structure of a
wide range of samples relevant to many areas of science including life sciences,
materials engineering, anthropology, palaeontology and geology. The MCT beamline
will enable high-throughput and dynamic micro-CT down to submicron resolution. A
key feature will be speed of data collection, focusing both on applications where many
samples are imaged and experiments where a single specimen is imaged many times
to observe dynamic responses to temperature, pressure, strain or other changing
environmental conditions.

BioSAXS Year 2 (design commenced July 2018)
The BIOSAXS beamline will be specifically designed for structural biology and will
have equal or better specifications than the current SAXS beamline, combined with
specialised facilities for protein work, giving scientists and industry unprecedented
access to the most sophisticated tools available.

Applications include a great impact in the study of the structure of larger biomedical
molecules involved in the critical functions of human cells, such as proteins and the
nucleic acids that comprise the genetic material within cells, and the study of
interactions between biological molecules and new drugs.
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Advanced Diffraction and Scattering (ADS1 and AD2) Year 2 (design
commenced July 2018)
The ADS beamline will also have two independent end-stations providing capabilities
previously unavailable in Australasia with two high energy beamlines for
polychromatic and monochromatic x-ray diffraction and imaging. Applications
include: studies of mineral formation and recovery under extreme conditions of
temperature and pressure; non-destructive detection of cracking, fractures, textures,
strains and deformations in large manufactured objects across the energy, automotive,
transport, defence and aerospace sectors; maintenance and component failure studies
of engineering infrastructure; and studies of corrosion and cracking in aluminium
alloys used in aircraft and marine platforms

High Performance Macromolecular Crystallography (MX3) Year 3 (design
commenced July 2019)
This ultra-high flux micro-focus macromolecular crystallography beamline is intended
for small and/or poorly diffracting samples. The most important targets for the design
of novel drugs include difficult large assemblies, which rarely produce crystals of
sufficient size for analysis using traditional macro or micro-molecular crystallography
beamlines. The HMX beamline will enable the study of sub-5μm crystals, providing a
state-of-the-art high-throughput facility for researchers to study very small, weakly
diffracting crystals of protein fragments and solution studies of protein fragments.

Applications include: in membrane proteins and receptors; virology; and materials
science. The beamline will take advantage of the latest developments in high-
throughput crystallography, including robot handling of 96-well crystallisation plates.

X-ray Fluorescence Nanoprobe (design commenced July 2019)
The multimodal nanoprobe beamline will be optimised for fluorescence detection,
allowing the mapping of metals inside samples with extremely high resolution and
sensitivity. It will have three operating modes: high resolution mapping (80nm), high-
flux mapping (160nm resolution) and spectroscopy (160nm resolution).

Applications will come from researchers in physics, chemistry, biology, nutrition and
health, geosciences, engineering, environmental research, soil science, agriculture,
cultural heritage, and materials science.
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CORPORATE GOVERNANCE

Board Composition
The company operates with a board comprising of 5 directors, including an
independent chairman. Interim directors were appointed initially. These were replaced
by a permanent board following elections which were held in April 2007.

The Directors during the period 1 July 2019 to 30 June 2020 were:

Dr Garth Carnaby, Chair
Professor Catherine Day, University of Otago
Professor Geoffrey Jameson, Massey University
Professor Michael McWilliams, formerly CSIRO
Professor James Metson, The University of Auckland

Indemnities and Insurance
The board has taken Directors and Officers Liability Insurance with Lumley General
Insurance Limited. Coverage of up to $6 million has been obtained.

Attendance at Board Meetings
The following table shows the attendance at meetings of the board for each director
and the fees paid.

Director No. meetings held
during the year

No.
meetings
attended

Fees paid

Dr Garth Carnaby 5 5 $9,000
Professor Catherine Day 5 5
Professor Geoffrey Jameson 5 4 -
Professor Michael McWilliams 5 4 -
Professor James Metson 5 5 -

Donations
The company did not make any donations during the period from establishment up to
30 June 2020.

Interests Register
During the course of undertaking its normal business activities in supporting the
development of synchrotron science, the company provides assistance towards the
travel costs for research staff from its shareholders. The practice at meetings of the
board is for directors from organisations who are receiving financial support to
declare an interest and to refrain from voting on that particular matter.
The following significant entries relating to the directors were recorded in the
Interests Register during the year.
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Director Organisation/Entity Nature of Interest

Dr GA Carnaby
Shares Held GA Carnaby & Associates Ltd Controlling majority
Beneficiary of Trusts Carnaby Trust Trustee and discretionary

beneficiary
National Provident Fund Annuity/Defined benefit

Offices Held Dodd-Walls Centre of Research Excellence Chair
BioResource Processing Alliance Chair
Wool Industry Research Ltd Chair

Prof GB Jameson
Shares Held Tower Ltd Minority shareholder
Beneficiary of Trusts Estate of MEB Jameson Discretionary beneficiary
Offices Held Massey University Employee
Other Interests Te Manawa Museums Trust Board Board member

Science Centre Trust, Palmerston North Trustee

Prof JB Metson
Shares Held Vector Energy Minority shareholder
Offices Held University of Auckland Deputy Vice-Chancellor

Research
Brain Research New Zealand Board Member
Maurice Wilkins Centre for Molecular
Biodiscovery

Board Member

Medical Technologies Centre of Research
Excellence

Board Member

Te Pūnaha Matatini Board Member
Dodd Walls Centre Board Member
Ngā Pae o te Maramatanga Board Member
High Value Nutrition National Science
Challenge

Board Member

A Better Start National Science Challenge Board Member
Auckland UniServices Ltd Director
Research and Education Advanced Network
New Zealand (REANNZ)

Director

Rotary Science & Technology Forum Trust Trustee

Professor CL Day
Offices Held University of Otgao Employee

RSNZ Academy Executive Council Member
Healthier Lives Leadership Team Member
Maurice Wilkins CoRE Member - AI

Shares Held Fairholm Farming Ltd Minority shareholder



25

New Zealand Synchrotron Group
Limited

Financial statements
for the year ended 30 June 2020


























