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1000 Scientific Research Papers
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ANSTO

Public research organisation with a variety of roles for the nation.
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>$1 billion assets under management Annual turnover > $350 million

Circa 1200 employees; 300 Ph.D.® OPAL Reactor Critical 2006
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ANSTO businesses

Qnsto ANM Qnsto

Health ANSTO Nuclear Medicine Minerals
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ANSTO Lucas Heights Campus & OPAL Reactor

Sydney CBD
A 20 MW A D,O reflector
A Open pool A Plate type Low Enriched Uranium fuel
A Compact core A Commenced operation 2006
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OPAL Operating Days
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Reactor Face, Neutron Guides & Bunker
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Supermirror neutron guides transmit up
to ~80 m from the core




Cold Neutron Source Mk2

ALicence application »CNS life 10 years (2018)
AConservative due to limited data on AIMg5

ALife extension now to 15 years 2024)

A2 x CNS currently being fabricated by HNFT

Alncreased height and volume

Case 1l
(current)

Case 2
(no cavity)

Case 3
(increased height)

Case 4 (no cavity
and increased
height)
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Australian Centre for Neutron Scerlng

A80 staff support 300 reactor days
A225days to user service

A14 (+1) neutron beam instruments
A4,300 registered users
A450 user experiments per year

A500 individual users visit per year
A1,400user Visits per year
A10613journal publications with neutron data
from users & staff (200£2018)

A184in 2017
Al127n 2018
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Diffractometers:

ECHIDNA high-resolution powder diffractometer
WOMBAT high-intensity diffractometer

| KOALA singlecrystal Laue diffractometer
KOWARI strain scanner
JOEY crystalalignment Laue diffractometer

Smaltangle Spectrometers:

QUOKKA monochromatic SANS
BILBY time-of-flight SANS
KOOKABURRA ultra-SANS

Imaging & Reflectometry:

DINGO radiography/tomography/imaging station
PLATYPUS reflectometer
SPATZ reflectometer (under construction)

Inelastic Spectrometers:

TAIPAN thermakneutron threeaxis spectrometer,
with Befilter option

SIKA cold-neutron threeaxis spectrometer

PELICAN cold-neutron time-of-flight spectrometer

EMU high-resolution backscattering spectrometer

ACNS Instruments

08 \WOMBAT

» OPAL REACTOR

L VTN

. Main Shutter

Saddle
shiq!d

Shielding
——— wedges
Axis one
Sample
rotation
angle $
H Axis two
Sample table & :
goniometers —— Sample

Analyser

Axis three — Beam stop

Analyser ¢ !

shielding ~
wedges

. Predetector
*,  collimator




ACNS Operations Teams

Scientific Operations (Scott Olsen: dfechanical
workshops, neutromlelivery systems;hopper
systemsyacuumsystems anghielding

Sample Environment (Rachel White:&ample
environmentsandlaboratories support; key interface
with usersand supportfor specificexperiments

Computing& Electronics (Nick Hauser 12¥oftware
and electroniengineering, dataacquisitionand data
analysis software and hardwarmetectors and
technicalsupport forACNSuserportal

ElectricalEngineering (Frankarmann8): motion
controls, encoding, safeinterlocks,pneumatics,
control systemspowerdistribution and signagarthing




SE Equipment and Instrumentation

AMore than 60 individual pieces of Sample Environment
equipment, including:
A 14 cryostats or cryofurnaces + dilution insert + 3He one -shot
A 4 magnets
A 8 multi -sample changers
A 3 Robots one (6 axis) dedicated to texture measurements
A5 furnaces

A + pressure cells, Eulerian cradles, gas/vapour delivery , electric field,
differential scanning calorimeter, rapid viscosity analyser, rheometer,
solid -liquid and stopped -flow cells + more!







ACNS Partnerships

A Strategic Partnerships AJoint Research
ANational Synchrotron Radiation AUniversities & Industry Australlan Govrmotent
Research Center (NSRRC) A Stud entS, POS.E d OCS Australian Research Council
AHelmholtz-Zentrum Berlin HZB..... AAustralian Research Council Discovery,
AUniversity of Tokyo i s Linkage, LIEF, Centres of Excellence,
ANational Collaborative Research . Industrial Transformation Training Centres
NCRIS o . S ..
Infrastructure  Strategy =enoe. AFaclliies & Associations
AJPARC, PSI, CIAE, BATAN, KAERI
AJoint Appointments ) A
AAdjunct Positions with Universities AE ..
2 e WRMIT & MONASH AANBUG & AONSA
& o UNSW B3ras NWDurham LR

AAAAAAAAA Umverslty
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Where do the users come from?

2008 1 2018



Users Visiting ACNS (June 2018)

4,300 registered users
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1400 m Users
1200 m Visits
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D_emand from 2019 -1

Curtin Uni,
CSIRO,

Swinburne Uni Tech, 4

RMIT,
Flinders Uni,
Uni Newcastle, AU, 6

Uni Melbourne, 6

Macquarie Uni, 6

Australian Nat. Uni,

Uni Sydney, 10

Uni Wollongong, 1

Monash Uni, 20

ANSTG ACNS, 2

Uni New South Wale

28

QLD

Other International,

Other other WA,

ANSTO Others, 2
Other NSW, 2

Other Vic, 1

China, 34

Taiwan, 28

New Zealand, 22

Japan, 15

United Kingdom, 8
United States, 8
Other Asia, 5

Sweden, 4

Other Americas, 4

Other Europe, 4

ALast Round 281
Proposals

AAustralia 53%
AAsia/Oceania 37%
AEurope/USA 10%




Papers from ACNS Neutron Beam Instruments (July 2018)
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Papers from ACNS NBI (October  2018)

50 m 2007
m 2008
m 2009
50 i m 2010
m 2011
40 m 2012
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ACNS Industrial Liaison Office

ADedicated industry portal for access to ACNS:

AProvide industrial access to neutron and X -ray
Instruments

ADevelop software and high-tech instrumentation

ACollaborate or partner with industry in research and
development projects

AProvide specialised training for academic and industry
users.
http:/Amwwwv.ansto.gov.au/ResearchHub/Ourinfrastructure/ACNS/Industry  /

Industrial Liaison Office

;~

Services Products Useful Industry Links

The vision of the Industrial Liaison Office is to support Australian and global industry with
innovatien. advanced science. technology transfer and training.

The Australian Centre for Neutron Scattering is a multidisciplinary international centre of excellence,
specialising in applying X-ray and neutron scattering technigues to the study of matter in various
physical states: solid, liquid and gas.

Over time, we've built an exceptional body of skills, experience and technical expertise, which we now
offer to support industrial research and development.

The Australian Centre for Neutron Scattering Industrial Liaison Office was established in April 2014 to
manage technology transfer and promote the use of our facilities in applied industrial research.



http://www.ansto.gov.au/ResearchHub/OurInfrastructure/ACNS/Industry/
http://www.ansto.gov.au/ResearchHub/OurInfrastructure/ACNS/Industry/

Neutrons as a Probe of Atomic and Nanoscale Structures
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1. Havethe right ( tunable ) wavelength

Red blood cells

Human hair

Silicon atoms

Influenza virus




Neutrons as a Probe of Atomic and Nanoscale Structures

2. Scatter from the nucleus
ASee light atoms next to heavy ones
ADistinguish neighbouring atoms in periodic table
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Neutrons as a Probe of Atomic and Nanoscale Structures

3. Scatter from the nucleus: isotopic sensitivity
Alsotopic sensitivity - contrast between Hand D
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Biological and Chemical Deuteration
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AUser Provide access to specialised laboratory space, equipment,

and expertise for deuteration
AMerit access via proposal

Chemical synthesis in D,O

Growing bacteria in D,O

Deuterated
product

Chemical Deuteration
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NCRIS

National Research
Infrastructure for Australia

An Australian Government Initiative

Infra Red (IR)
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Kinetic Effect




Probe of Atomic and Nanoscale Structures

4. Energy comparable to atomic and molecular motion and dynamics
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