August 30, 2006
50 ANSTO 參訪 (www.ansto.gov.au/ansto/bragg)
1 代表團於10:00am到達ANSTO (Australian Nuclear Science and Technology Organization, shane.kenndy@ansto.gov.au)，由於此一機構不允許任何照相設備帶入，因此這個部分的報告沒有任何照片。

2 Mr. Shane Kennedy (Senior Principal Research Scientist, The Bragg Institute, ANSTO) 首先向代表團致意。

3 鍾邦柱處長首先對所有與會者簡報此次在RACV Healesville的workshop 的過程與結果。

4 Dr. George Collins (Chief of Research, ANSTO)介紹ANSTO。

A What does ANSTO do?

a Support the development and implementation of government policies and initiatives in nuclear and related areas.

此一單位有點像小型CSIRO，但專心於核子相關研究。

b Operate nuclear science and technology based activities, for the benefit of industry and the research community

c Undertake research that advances the application of nuclear science and technology

d Apply nuclear science to address Australia’s environment challenge and increase the competitiveness of Australian industry

e Manufacture and advance the use of radiopharmaceuticals

B Major facilities:

a OPAL research reactor

1.4.B.a.1 HIFAR reactor to be decommissioned

b ANTARES 10 MV tandem accelerator

c STAR 3 MV Tandetron accelerator

d National Medical Cyclotron

e Management of Australian Synchrotron Research Program

C OPAL: Open Pool Australian Light-water reactor

a ANSTO’s new research reactor is to begin operation in 2006-07

b A world-class multi-purpose reactor

D Research themes

a National interest & capability enhancement 

1.4.D.a.1 Security and counter-terrorism research (e.g. lead isotope fingerprinting in conjunction with Australia police; radiological crime scene investigation)

1.4.D.a.2 Nuclear knowledge management

1.4.D.a.3 Focused on government priorities (especially the safeguarding of Australia)

b Isotopes in earth systems

Understanding environment processes

1.4.D.b.1 Use of isotopic tracers to measure and model groundwater discharge to streams: water isotopes, dissolved carbon dioxide, carbon isotopes, Radon and water temperature was used to monitor the flow of rainfall and ground water

c Materials

1.4.D.c.1 Integrity of structures: welds, stresses; customers include power industry 

1.4.D.c.2 Radioactive waste immobilization : synroc

1.4.D.c.3 Advanced materials

d Health Neutron and X-ray scattering

1.4.D.d.1 Biomedical solutions

1.4.D.d.2 Radiopharmaceutical Research Institute

1.4.D.d.3 Microdosimetry

1.4.D.d.4 OPAL neutron beam instrument development

1.4.D.d.5 Servicing neutron beam and synchrotron users

1.4.D.d.6 Neutron beam and synchrotron research: (nanotechnology, polymers, engineering, biomolecules, new project in food research)

E Cosmogenic radioisotopes: past climate signals (冰原鑽探)

F Synroc ANSTO

a Research began at the Australian National University in the late 1970s

b synrocANSTO is now a global waste-form design company

c Focus on problematic radioactive wastes

1.4.F.c.1 Tailoring waste forms

1.4.F.c.2 Lower risk, reduced cost solutions

1.4.F.c.3 Contract with Nexia solution, a British nuclear fuels group 

5 Richard Garrett (Facility Director, ANSTO)介紹此地設備

A ASRP at the National SRRC in Taiwan

B The Australian Synchrotron Research Program

a 2.5GeV Photon Factory, Tsukuba, Japan, Australian Beamline since 1993

1.5.B.a.1 Diffraction based techniques: powder diffraction, surface X-ray diffraction, Small angle scattering, Australian designed & built diffractometer

b 7GeV Advanced photon source Chicago USA, One of the top three in the world

1.5.B.b.1 BioCARS: protein crystallography

1.5.B.b.2 ChemMatCARS: structural protein 

1.5.B.b.3 XOR

c NSRRC, Hsinchu, Taiwan, 1.5 GeV Soft X-ray radiation

1.5.B.c.1 Mainly Soft X-ray users: surface sciences, minerals, NEXAFS

1.5.B.c.2 IR Microscopy

1.5.B.c.3 LIGA

1.5.B.c.4 Hard X-ray Users: SAXS, EXAFS

1.5.B.c.5 Soft X-ray end-station

C X-rays and their interaction with matter

a Diffraction : structure
b Fluorescence; element analysis

6 Jill Trewhella (University of Sydney and Bragg Institute)介紹Neutron Contrast Variation and Bio-molecules，她是澳洲人，在美國作了25年的研究，由於得到Australia Fellowship，所以回到Sydney，專長為structural biology。

A Solution scattering from bio-molecules provides a unique view of the conformational dynamics involved in molecular communication and signaling (Ref: “Activation of myosin light chain kinase requires translocation of bound calmodulin J. Biol. Chem 276, 4535-4538, 2001)

a Small-angle scattering of X-rays (r neutrons) tells us about size and shape

b Neutron scattering and contrast variation tells us about the shapes and dispositions of components within complexes (neutron scattering length: Hydrogen -0.372E-12cm Deuterium -0.672E-12cm)

B Structure and Mechanism of Action of Sda, an inhibitor of the Histidine Kinases that regulates initiation of Sproulation in Bacillus Subtilis

C From Structure (Function; from Chemistry (Biology :
increasing complexity 
increasing dependence on modeling with scarce data 
increasing use of techniques that can help frame dynamic interactions

7 Biodeuteration Facility 

A Biodeuteration for life science applications of neutrons

a Increases throughput and efficiency

b Improves signal to noise ratio, etc.

B In vivo Deuteration of biomolecules

a Proteins, nucleic acids, and lipids, purified from microbial

b Biomass grown in D2O on deuterated precursors

1.7.B.b.1 May be native or recombinant
1.7.B.b.2 Requires adaptation of bacteria to D2O

1.7.B.b.3 Requires expertise in microbiology, molecular biology, etc.

C ANSTO biodeuteration facility

a Existing infrastructure

1.7.C.a.1 Twin 2L controlled data-logged fermentors, 5L Braun Fermentor

1.7.C.a.2 High speed centrifuge, preparative ultra-centrifuge, French Press, Ultrasonic disruptor, freeze drier

1.7.C.a.3 Large autoclave, incubator, etc.

D Proposed ANSTO/NCRIS National Deuteration Facility

a Additional fermentors, continuous harvesting /filtration systems

1.7.D.a.1 Expand productive capacity

1.7.D.a.2 Enable different expression systems

b PC2 Lab with fermentation and incubation facilities

c Algal production facility to generate deuterated precursors

d Multi-angle and Quasi Elastic Light scattering system

e Circular Dichroism Spectrophotometer圓二色光譜儀
f Chemical Deuteration Lab

8 Dr. Elliot Paul Gilbert (Project Leader, Food Science; Project Leader, OPAL SNS)報告”Food Science at ANSTO: Investigating into the structure of food”
A Food Science in ANST goal: to apply neutron and X-ray science, techniques and expertise to investigate the fundamental and industrial problems of food

B Three major areas of research

a Resistant Starch 

1.8.B.a.1 Starch – structural hierarchy
1.8.B.a.2 Diet and Colo-rectal cancer (Cassidy et al 1994) indicates that estimated RS intake (g/day) is inverse proportional to case/year for large bowel cancer incidence (highly processed food lead to higher incidence of large bowel caner incidence)

b Dry proteins

c Emulsions and microencapsulation (food manufacturing)

d Bacterial and fungal spores (food safety and quality)

C Quoka beamline spec:

a < 0.0008 /q/-1<1.0

b Maximum flux at sample `10E8qcm/s, etc

D Scientific Community Interests

a Colloids/emulsions/micelles

b Polymer blend structures and compatibility, etc.

E Summary 

a Food Science: launched July 4th, 2006/8/31 Starch, proteins

b Ambition – regionally 

9 New partners

10 Chris Barbe (Institute of Materials and Engineering Sciences) 報告CeramiSphere (A business venture of the Australian Nuclear Science and Technology Organization)

A What is CeramiSphere

a CeramiSphere is a commercialization unit which sole goal is to develop and commercialize ANSTO proprietary controlled release technology

b Transition from technology to product starts 2005

B Ceramic M&M’s (coat sugar outside of chocolate so that it melts in your mouth and not on your hands)

C Controlled release systems are everywhere: food, pharmaceuticals, personal care, paints & coatings, agriculture, home products (drug delivery market is a US$67B business and grow at 8% annual rate)

D Oxides an alternative matrix

a Biocompatible: e.g. vitamin supplement, implants coatings

b Environment friendly: no toxic degradation, etc.

c Inert, etc.

E The Sol-Gel Process

a Can be described as inorganic poly-condensation

b Hydrolysis

c Condensation, etc.

F Sol-gel encapsulation: gelation ( drying (size of the pore depends on the wet chemistry)( controlled release in gel by controlling the pore size

G Micro-particles ( Choose the size desired ( Control the internal structure (higher the pH higher the release! Higher the molecular size slower the release)

a Key is combination of sol-gel and emulsion chemistries

b Emulsion = micro-reactor = compartimentalization

H The umbrella patent: controlled release ceramic particles; controlled destabilization (release from weeks to months)

I Protein encapsulation:

a Sutilisin; chymotrypsin, alkaline phosphatase, catalase, ureasee

J Hydrophoci molecules: hydrophobic oils (limonene), hydrophobic solids (retinol), etc.

K Sequential release multilayered structures for sequential release

L Commercialization Strategy 

a Platform technology but focusing on key applications

1.10.L.a.1 Drug delivery: oral delivery with German pharmaceutical company, etc.

1.10.L.a.2 Control release of specialty chemicals: biocide for building applications in partnership with a French multination company, corrosion inhibitors, etc.

1.10.L.a.3 Control release of specialty of pharmaceuticals and nutraceuticals

11 Dr. Robert A. Robinson (Head, The Bragg Institute, ANSTO)報告此單位將來的計畫。此一單位乃紀念William Lawrence Bragg (born Adelaide, 1890, left for England 1909, after a first in Mathematics at Adelaide University, Youngest ever Physics Nobel Laureate at age 25)。
[PowerPoint file的超連結ANSTO Presentations\Robinson_Taiwan_Visit_Aug2006.ppt]
A Performance of Initial 8 Instruments: as currently planned are all better than other instruments in the world.  Taiwan funded beam line will be among these 8 instruments

B Science – the big opportunities?

a Slow dynamics of nano-objects (e.g. reptation of polymers folding modes in proteins + role of water, glass transition)

b Quantum critical systems (high-Tc & exotic superconductors, molec. Magnets, T=0 phase transitions; Spin liquid ( Bose-Einstein Condensate)

c Industrial problems:

1.11.B.c.1 Oil and gas exploration /extraction
1.11.B.c.2 Nuclear: Gen-IV reactors fusion materials

1.11.B.c.3 Hydrogen economy, fuel cells, etc.

1.11.B.c.4 Food

1.11.B.c.5 In-situ processes in manufacturing, etc. (e.g. welding, grinding, chemical reactions, extrusions, deformation)

d Biology in the post-genomic era

1.11.B.d.1 Interactions between biomolecules

1.11.B.d.2 Structure & function of membrane proteins 

1.11.B.d.3 Bio-devices

e Rock from Mars: can Australia compete to characterize them?

f Could we help understand major catastrophes (e.g. Sept. 11th, Challenger disaster, Titanic, etc.)

g Can Australia work on Nobel-prices standard problem? Ur contribution would likely be on understanding mechanisms

C Methods of Access to OPAL beamlines

a Commercial rates for proprietary research: still need enough information to do safety assessment

b Non-proprietary (assessed on scientific merits)

1.11.C.b.1 Regular proposal

1.11.C.b.2 Programs of research (for power users)

1.11.C.b.3 Mail-in fast-track service (RT in sample changer)

1.11.C.b.4 Bragg Institute discretionary time for highly competitive research, essential programmatic work, meeting obligations, possibly for novice users

c Generally expect co-authorship (ANSTO/Bragg Institute certainly must be acknowledged)

D Program Advisor Committee:

a Jill Trewhella (University of Sydney), chair

b Several other experts all around the world

c Taiwan NSC to recommend one representative in this committee

51 O Kirstein (ANSTO, Sydney, Australia)報告”From Accident to Heat Treatment Residual Stresses in Welded Rails”。
[PowerPoint file的超連結ANSTO Presentations\NCU_Kowari_310806.ppt]
i. Neutron diffraction:

1. Strain determination simple application of Bragg’s law

2. Strictly speaking neutrons determine lattices strains (deformation)

3. Stains are converted into microscopic stresses by using materials properties such as Young’s modulus, etc.

4. E.g. measure flash-butt welded rails

ii. Use Diffractometer to measure the diffraction pattern

52 Dr. Sergey Danilkin報告TAIPAN：Thermal Triple Axis Spectrometer 
[PowerPoint file的超連結ANSTO Presentations\TAIPAN TAS_31 August 2006.ppt]

i. 目前此一beamline所用的monochromator及其相關的motion instrument均來自位於Grenoble的一家vendor，由於美國John Hopkins大學正建構一種創新的monochromator，因此ANSTO提及我國可決定使用哪一種設計。  

ii. 此一beamline所用的shielding總共使用AU$2M，原先考慮歐洲的設計，那一設計採用厚混凝土，最後採用美國Oakridge的設計。在招標期間還一波三折，首先採用最低標，得標公司為設計公司，完成設計後，該公司再發包給另一家公司施工，結果後來設計公司與施工公司間產生問題，所以ANSTO將工程收回，回到原先的次低標，目前正施工中，此一更改後的再次發包，較原先的次低標高AU＄200K。

53 Peter Vorderwisch (Hired Consultant of National Central University) 報告Cold Neutrons and SIKA of Triple-axis Spectroscopy (TAS)
[PowerPoint file的超連結ANSTO Presentations\SIKA_presentation_August06.ppt]

i. The 3-axis spectrometer is (arguably) the most important instrument in neutron diffraction as it can measure from any point of the energy and momentum spaces

ii. Cold neutron TAS experiments at BENSC

iii. Discuss the quantum phase transition for interacting dimmers
iv. Superconducting cryomagnet VM-1

v. SIKA Project: conceptual design phase (general remarks)

1. Spectrometer position is fixed

2. In pile part of beam tube CG4 from cold source to reactor face is installed

3. To be deigned is the neutron optics (components, shielding) from the reactor face to the detectors –-> challenging job

4. Components liked: focusing devices, turntables, translation tables, monochromators, etc. will be commercial products

5. Dancing floor (granite) will be ANSTO standard
6. Instrument control hard- and software will be ANSTO standard

7. Cold neutron TAS at reactor face versus neutron guide

8. (+) allows for horizontal monochromator focusing (typical wavelength, etc. 

9. There are worldwide only two TAS in the word in the reactor face position.

10. Minimal floor requirement

11. SIKA is a cold neutron instrument and TAIPAN right next to it is a hot neutron instrument.

12. The SIKA looks at the cold source and TAIPAN sees the reflector

13. The in-pile part: SIKA has in vertical direction a higher beam extension and divergence

14. SIKA is intended for incident energies less than TAIPAN

15. Two design tools are available: McStas (Monte Carlo triple-axis-spectrometer) & MCNP (Monte Carlo n-particle)

16. Double focusing mirror will introduce a factor of 8 improvement in spot size and in power density

17. Summary

1、 Progress: (a) McStas calculation for in-pile and out-of-pile part; (b) instrument specification up to monochromator fixed; (c) tentative suggestion for polarization option and secondary spectrometer

2、 Major risks: manpower/resources - the project needs (a) ANSTO to support Wu-Tsan Wu for MCNP calculations (b) a designer (either from NCU or from ANSTO) on a long term basis (2 NCU post-docs, acting as instrument expert responsible, will be on site, starting September and November, respectively )

3、 The schedule is two month behind the schedule now and is still in conceptual design phase at this moment.  The Taiwanese staff involved is not experienced enough to take on the upcoming job requirements.  The students, technical personnel, and the post-docs are intelligent but have no experience.  They are here and managed to get some exposure on the instrument usage/application experience.  However, it appears that more experienced personnel are needed.  

4、 Milestones in the next six-months: MCNP shielding calculations (monochromator drum, ancillary shielding); simulation of a radial polarizing cavity; conceptual design drawings; start engineering design for the out-of-pile (pre-monochromator) optics

54 Perspectives/review Comments Expressed over the Discussion Table on SIKA Project(台灣所推動的計畫):

i. Taking the lesson learned from TAIPAN will be of value or at least as a reference point to the SIKA project

ii. The monochromator can either taking the TAIPAN design or examining the latest John Hopkins design

iii. This is very much a Taiwanese project.  However, the ANSTO has the final responsibility of getting this overall system commissioned.  Up to certain steps, the review on SIKA must involve the Bragg Institute.  It is of utmost important that both sides managed their tasks so that no one will cross the line and so that both sides can do their job well. 

楊副主委裁示：

iv. 提高此一計畫的旅運費，以每人每年14萬台幣為基礎進行計算，總增加經費則依計畫需求人數來進行調整。

v. 中央大學需考量將參與此一計畫的博士後研究員、技士等人，依工作表現優先聘為該校的正式員工。

vi. 計畫主持人應考量尋找Sydney長期居住的場所，以求能夠安定計畫派駐此地人員的生活。

vii. 補充注意事項：應儘速增加有經驗人才在此一國際合作計畫的參與程度，此些有經驗人員可由外部顧問、國內有經驗人員（如核研所相關人員等）徵詢或依計畫形式延聘。
55 Monday, August 28, 2006 (Australia-Taiwan Strategic Workshop期間)
代表團由國科會楊弘敦副主委領隊、駐澳大利亞代表處林松煥代表和科技組曾東澤組長陪同、國科會陳守達博士後研究員以及澳方陪同人員Mr. Dean Woodgate (director of Education Science and Training, Australian Commerce and Industry Office), and Dr. Angus Henderson (country manager, International Science and Technology Relations, International Science Branch, Department of Education, Science and Training, Australian Government) 抽空訪問墨爾本La Trobe University, Monash University, and Australia Synchrotron Project等三個單位。
代表團在上午約10:35先抵達La Trobe University(LTU)。校方派Mr. Warwick McDowell以廂型車載訪團進行30分鐘的校園介紹後，由Vice Chancellor and President, Professor Brian Stoddart在校長室接待本團。

討論內容

1. Professor Stoddart will go to National Sun Yat-Sen University, Taiwan in December for one-month Mandarin course.

2. Professor Stoddart would like to see more on joint-research Ph.D. programs between LTU and Universities in Taiwan and wanted to circulate international students through the programs since it is hard to make Australian students to study overseas.

3. To the issue of defining “young scientists”, Professor Stoddart stated that it should be defined based on publication data.  However, 曾東澤組長 reminded him about the importance of participating intramural activities by assistant and associate professors to the school, at the national level.   楊弘敦副主委added, NSC should learn from Australia’s experience to increase research publication quality since Taiwan is similar to Australia in population scale. 
4. Australia is not doing well in technology transfer via the model of Science Park, which has been a success in Taiwan, Professor Stoddart said.  It is especially impressed as ITRI and two universities are close to the Science Park so as to provide convenience for technology transfer.  It would be good for both sides to boom the international cooperation through this mode of technology transfer, which has being exercised in Taiwan’s Science Parks.

5. DM Yang added that Taiwan is also good in manufacturing high quality precision machines in Southern Taiwan Science Park while the expansion of Hsin-Chu Science Park in the northern Hsin-Chu area focuses on biotechnology and biomedical technology.    


  Lunch was hosted by the University President Stoddart and Dr. David Stockley, Vice President (International).

訪問團在下午2:00抵達Monash University。Mr. Roger Newham, Director of University Protocol, welcomed the delegation at the door and led the delegation to meet with Professor Stephen Parker, the Senior Deputy Vice Chancellor, and Professor Rob Norris, Dean, Faculty of Science.  Professor Parker first welcomed the delegation and then gave a brief introduction about Monash University.  Throughout the visit, both sides tried hard to come up with general issues related to international cooperation for discussion. 

討論內容

1. Monash University was established in 1958 and is Australia's largest university with about 55,000 students.  It is one of Australia's "Group of Eight"* universities. It was recently ranked by The Times Higher Education Supplement (THES) as the 38rd in its annual ranking of the world's top 200 universities for 2006.
(“Group of Eight” (also known as Go8): University of Adelaide, Australian National University, University of Melbourne, Monash University, University of New South Wales, University of Queensland, University of Sydney, and University of Western Australia.)

2. Australian Synchrotron is built adjoining Monash University's main campus (Clayton), and the university has contributed $5M towards the $206M cost of the synchrotron as a member of the funding partnership for the initial suite of beamlines.  It is one of 7 universities that have stem cell research centers in Australia.

3. Internationalism is Monash University’s goal. The university has a total of eight campuses: six in Victoria, Australia (Clayton, Caulfield, Berwick, Peninsula, Gippsland and Parkville), one in Malaysia and one in South Africa. The university also has two centers in London and one in Italy.  University offers competitive international scholarships from 35,000 up to 50,000 Australian dollars.

4. The Vice-Chancellor of Monash University, Professor Richard Larkins has accepted ACIO (澳大利亞商工辦事處) invitation to visit Taiwan in 2007.
5. Different from UK or US’s system, the university programs, are less on coursework in general.  For publication quality, University first followed UK’s assessment and then turned to Australian system with its own assessment.

6. Monash University showed its willingness in building up international cooperation links with universities in Taiwan.   
代表團在下午3:00抵達 Australian Synchrotron。

Professor Alan Jackson 在主持開場白之後，由Mr. Gerard Roe from Office of Science and Technology and Mr. Andy Broadbent,　Beamlines Integration Manager

分別就該Australian Synchrotron計畫進行相關的介紹和進度說明。之後訪問團被導引至現場，參觀幾近完成的設施約15分鐘後，離開Australian Synchrotron並返回Healesville, Australia-Taiwan Strategic Workshop現場。

	
	

	(a) The David Myers Building at La Trobe University, Australia.
	(b) La Trobe University campus

	
	

	(c) The traffic on the outskirts of La Trobe University campus
	(d) (left to right) Representative Lin, TECO in Australia, Deputy Minister Yang, NSC, country manager Dr. Henderson, DEST, director Mr. Woodgate, ACIO, and Professor Stoddart, Vice Chancellor of La Trobe University were in discussion at the Vice-Chancellor’s Office 
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	(e) Deputy Minister Yang, NSC and Professor Stoddart, Vice Chancellor of La Trobe University were in gift exchange
	(f) Lunch on campus (Union Building) was accompanied by Dr. Stockley, Pro Vice-Chancellor (International) of La Trobe University (second from the left)    
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	(g) Lunch on campus (Nancy Milis Room, Union Building) of La Trobe University
	(h) Deputy Minister Yang and Dr. Tseng, Director of S&T Division met with Professor Rob Norris, Dean Faculty of Science at the Deputy Vice-Chancellor’s Office, Monash University
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	(i) Prof. Norris, Dean Faculty of Science, Mr. Newham, Director University Protocol, and Professor Parker, Deputy Vice-Chancellor (left to right) of Monash University
	(j) Briefing at Australian Synchrontron Project (ASP), near Monash University Clayton Campus 

	[image: image7.jpg]



	[image: image8.jpg]




	(k) Professor Jackson (left), Technical Director of ASP, presented technical information 
	(l) Mr. Gerard Roe, Office of S&T, ASP, on top of the storage ring lead the delegation for ASP field site visit
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	(m) Deputy Minister Yang, NSC was interested in the infrastructure of the storage ring  
	(o) A section of the storage ring infrastructure
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	(m) Representative Lin (right) and Dr. Tseng, director of the S&T Division, TECO visited the ASP
	(o) An ASP worker tried to close one of several concrete doors lead to the inner area of the storage ring
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	(m) A pressure-driven facilitating system  is used along with a powered cart to help close a concrete door 
	(o) Dr. Tseng, TECO, Mr. Woodgate, ACIO, Representative Lin, TECO, Dr. Henderson, DEST, Deputy Minister Yang and Program Director Dr. Chen, NSC in front of ASP site 

	圖四十九
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