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The University Electron Microscopy Unit is a central facility housed in the Research School of Biological Sciences. Established in 1989, it provides access to electron microscopy and related techniques to staff and students from all areas of the ANU. It has seven electron microscopes (four scanning EMs  and three transmission EMs),  basic light microscopes and a ancillary equipment for specimen preparation and  image handling. A second 300kV TEM is housed in the Research School of Earth Sciences.  A full description of the operation of the facility can be found in a handout for users available from the unit, and through the web page http://www.anu.edu.au/EMU
Objectives of the Unit, as set out in its establishment paper (2498/1988):

    “The purpose of the unit is to provide an efficient service in scanning and transmission electron microscopy to the University community at large and to users external to the University, where appropriate.  This service shall include provision for access to modern EM equipment, service for occasional users, training in EM methods for regular users and consultation on applications of EM.  The Unit is encouraged to provide leadership in the development and implementation of new EM equipment and methodology.  It is an objective of the University to maintain the standard of the facility at a level commensurate with the University's heavy commitment to research and to the major research objectives within the programs of the Schools and Faculties”.

1.  OVERVIEW OF THE YEAR
The EMU maintained a high level of service and made some advances in the facilities during 2000, notably by the acquisition of a high pressure freezer. Staff were heavy involved with the organisation of the biennial conference of the Australian Electron Microscopy Society in February, and the Unit was reviewed in July.  In spite of being 20% below normal staff numbers for most of the year the Unit was used by more people and earned 26% more from external sources than in 1999, although overall microscope hours were slightly down and there have been delays in fully commissioning new equipment. A new staff member, Dr Cheng Huang, who arrived midyear has strengthened support for biological microscopy  and cryo-techniques.

A group of  microscopy and microanalysis facilities, the “Microscopy and Microanalysis Consortium of the ACT (MACACT, http://www.anu.edu.au/EMU/MACACT/) has been formed to assist cooperation between ACT institutions.

2.   RESEARCH AND TEACHING ACHIEVEMENTS
High Pressure Freezer:  This year the ANUEMU was able to acquire one of the first examples in the world of a new design of high pressure freezer for specimen preparation. The instrument, a Leica”EM-PACT”,  fills an important gap in the suite of cryo-techniques available within the Unit.  The application of very high pressure (about 2,000 atmospheres) for a few milliseconds before freezing in liquid nitrogen slows the formation of submicroscopic ice crystals and allows almost instantaneous  preservation to a much greater depth than other methods of freezing.  This avoids many artifacts which may arise from conventional chemical treatments.   Material preserved in this way can be used in one of a number of second-stage cryo- techniques  available in the unit– freeze substitution,  freeze-fracture, cold stage SEM, or cryo-sectioning for immunolabelling or cold stage TEM. 
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Mitochondrion in crayfish muscle, High Pressure Frozen, Freeze-substituted (Lily Shen)

Upgrade to EBSP (Electron BackScatter Diffraction Pattern, or Kikuchi Backscatter)  system.  A forescatter detector accessory and a faster PC were bought  for the Kikuchi Backscatter system on the JEOL 6400 SEM, to improve the ease of use and the accuracy of pattern identification on detailed crystallographic orientation maps.
Number of ANUEMU Users 1989‑2000
YEAR
RSBS
OTHER IAS
FACULTIES
OTHER
TOTAL

1989
25
21
42
19
107

1990
29
29
55
21
134

1991
55
40
73
22
190

1992
42
47
67
26
182

1993
46
73
68
30
217

1994
43
85
60
36
224

1995
63
88
66
37
254

1996
84
94
86
30
294

1997
64
88
63
35
255

1998
64
76
87
30
257

1999
68
74
89
35
266

2000
63
91
85
38
277

           (Undergraduate courses and other student groups are counted as one user)

    The numbers of users are shown as an indication of the pattern of use of the Unit, which has been roughly constant for some time following a steep increase in the first few years of operation. Details of the distribution of equipment use across departments and schools, and changes in that distribution over time, are shown in the Appendices.  
Two publications were produced by EMU staff in 2000 (NB for reporting purposes, these are already listed in School and Departmental reports) :

Brink FJ, Withers RL, Thompson JG  An electron diffraction and crystal chemical investigation of oxygen-fluorine ordering in rutile type iron oxyfluoride, FeOF. J Solid State Chemistry 155:359-365

Heady RD, Evans PD.. Callitroid (Callitrisoid) Thickening in Callitris. IAWA Journal. 21(3): 293‑319.

Teaching

Most teaching of research students and others in the ANUEMU is on an individual basis, but it is also used by FEIT, BoZo, BaMBi, Geology and Forestry Departments for undergraduate courses, with varying degrees of assistance from staff.  

Roger Heady taught in the University of Canberra’s  Conservation of Cultural Materials course. 

Three courses were organised and partly taught by the Unit in 2000:

A three day cryo-techniques workshop associated with the ACEM-16 conference(with outside instructors, ANU and other participants);

The six-day annual ANUEMU Workshop (Stowe, Brink, with Eldon Ball (RSBS) and Nick Ware of RSES with mainly ANU students).

A three-day “SEM Masterclass” with  Steve Chapman of Protrain Ltd, UK. This course takes advantage of the wide range of SEM instrumentation available in the Unit. It was the second year the course has been run, and it was very successful. Most of the 12 participants were from outside the ANU,  many of them forensic scientists. 

3. PUBLICATIONS.

Publications 1989-1999
(Not including abstracts, theses or papers in press. NB For statistical and reporting purposes items are NOT in addition to those listed in Departmental and School reports)

YEAR

RSBS
OTHER
TOTAL

1989

5
7
12

1990

13
12
25

1991

11
14
25

1992

11
20
30

1993

4
31
34

1994

9
50
59

1995

9
46
55

1996

18
42
60

1997 

4
64
68

1998
 
15
60
75




1999

7
67
74

2000(collected to date)
8
38
46

1998 not previously listed:

Lu W,  Baldwin KGH,. Hoogerland MD, Buckman SJ, Senden TJ, Sheridan TE, Boswell RW (1998) Sharp edged silicon structures generated using atom lithography with metastable helium atoms. J. Vac. Sci. Technol. B 16: 3846 ‑ 3849

Millsteed PW (1998) Marshite-miersite solid solution and iodargyrite from Broken Hill, Ne South Wales, Australia.  Mineralogical Magazine   62: 471-475
1999 not previously listed:
Chadderton LT, Chen Y (1999) Nanotube growth by surface diffusion. [Article] Physics Letters A.  263:401‑405, 

Dall RG, Hoogerland MD, Baldwin KGH, Buckman SJ, (1999). Evanescent light wave‑guiding of metastable helium atoms through hollow optical fibres. Journal of Optics B 1 (4), 396 – 401

Jacobs J, Hansen BT, Henjes-Kunst F, Thomas  R J, Weber K, Bauer W,  Armstrong RA, Cornell DH (1999)  New age constraints on the Proterozoic/Lower Palaeozoic evolution of Heimefrontfjella, East Antarctica, and its bearing on Rodinia/Gondwana correlations.  Terra Antarctica. 6: 377 389.

Karabinos P, Aleinikoff  JN,  Fanning CM (1999) Distinguishing Grenvillian basement from pre‑Taconian cover rocks in the northern Appalachians. [Article] American Journal of Science. 299(6):502‑515

Reimold WU, Koeberl C, Brandstaetter F, Kruger FJ, Armstrong  RA, Bootsman K. (1999) The Morokweng impact structure, South Africa: Geological, petrographical, and isotopic results, and implications for the size of the structure. Proc. Sudbury 97, Conf. on large Impacts and Planetary Evolution. Geol. Soc. Amer. Spec. Pap. 339: 61-90.

Rode AV, Hyde ST, Gamaly EG, Elliman RG,. McKenzie DR, Bulcock S (1999) Structural analysis of a carbon foam formed by high pulse‑rate laser ablation. Applied Physics A (Materials Science Processing). 69(Suppl S):S755‑S758

Sobrado, MA (1999) Leaf photosynthesis of the mangrove Avicennia germinans as affected by NaCl. Photosynthetica 36:547-555

Vanderhaeghe O. Teyssier C. Wysoczanski R (1999) Structural and geochronological constraints on the role of partial melting during the formation of the Shuswap metamorphic core complex at the latitude of the Thor‑Odin dome, British Columbia. Can J Earth Sciences. 36:917‑943

Weber KJ, McCann M, Catchpole  KR,. Blakers, A.W (1999) Silicon Liquid Phase Epitaxy for Photovoltaic Applications.  Recent Research Developments in Crystal Growth Research 1, 159 ISBN 81‑86846‑45‑X

Publications 2000 (* includes unit staff)

1. Armstrong  RA,  Wilson  AH  (2000).  A  SHRIMP study of zircons from the layered sequence of the Great Dyke, Zimbabwe, and a granitoid anatectic dyke.  Earth. Planet. Sci. Lett., 180, 1-12.

2. Bradby JE, Williams JS, Wong‑Leung J,. Swain MV,  Munroe P (2000) Direct Observation of deformation microstructures by transmission electron microscopy under spherical indentation in silicon. Appl. Phys. Lett. 77,3749‑3751

3. *Brink FJ Withers RL, Thompson JG (2000)  An electron diffraction and crystal chemical investigation of oxygen-fluorine ordering in rutile type iron oxyfluoride, FeOF. J Solid State Chemistry 155:359-365

4. Chen Y, Chadderton LT, Williams JS, Fitz Gerald J (2000) Solid‑state formation of carbon and boron nitride nanotubes.  J  Metastable and Nanocrystalline Materials, 8: 63‑67.

5. Chen Y, Chadderton LT, Williams JS, Fitz Gerald J (2000) Solid-state formation of carbon and boron nitride nanotubes. Mater. Science Forum, 343-346, 63-67

6. Elworthy T, Eglington BM, Armstrong RA, Moyes AB (2000). Rb‑Sr isotope constraints on the timing of late to post‑Archaean tectonometamorphism affecting the southeastern Kaapvaal Craton. [Article] Journal of African Earth Sciences. 30(3):641‑650

7. Davy  DA, Ball EE, Matthaei KJ, Campbell HD, Crouch MF(2000) The flightless I protein localizes to actin-based structures during embryonic development.  Immunol. & Cell Biol. 78: 423-429

8. Evans JR, Loreto F(2000) Acquisition and diffusion of CO2 in higher plant leaves. In (RC Leegood, TD Sharkey and S von Caemmerer, eds) 'Photosynthesis: Physiology and Metabolism', Kluwer Academic Publishers, The Netherlands pp 321‑351

9. Evans PD, Wallis AFA, Owen NL (2000) Weathering of chemically modified wood surfaces. Wood Science and Technology 34: 151-165

10. Gamaly EG, Rode AV, Maser WK, Munoz E, Benito AM, Martinez MT, de la Fuente GF. (2000) Single‑walled carbon nanotubes formation with a continuous CO2‑laser: experiments and theory. Applied Physics A (Materials Science Processing). 70:161‑168

11. Goscombe B, Armstrong  R,  Barton, JM. (2000).  Geology of the Chewore Inliers, Zimbabwe: constraining the Mesoproterozoic to Palaeozoic evolution of the Zambezi Belt.  Journal of African Earth Sciences, 30: 689-627

12. Hammer  S (2000). Meristem growth dynamics and branching patterns in the Cladoniaceae.   American Journal of Botany  87: 33‑47.

13. *Heady RD, Evans PD (2000) Callitroid (Callitrisoid) Thickening in Callitris. IAWA J. 21: 293‑319.

14. Jackson I, Fitz Gerald JD, Kokkonen H (2000) High‑temperature viscoelastic relaxation in iron and its implications for the shear modulus and attenuation of the Earth's inner core.  Journal of Geophysical Research, 105: 23605‑23634

15. Kalinganire A, Harwood CE, Slee MU, Simons AJ (2000) Floral structure, stigma receptivity and pollen viability in relation to polyandry and self-incompatibility in Silky Oak (Grevillea robusta A.Cunn.) Annals of Botany 86:133-148

16. Kampunzu AB, Armstrong R, Modisi, MP, Mapeo, RBM. (2000).  Ion microprobe U-Pb ages on detrital zircon grains from the Ghanzi Group: implications for the identification of Kibaran-age crust in northwest Botswana.  Journal African Earth Sciences, 30:579-587

17. Kanagawa K, Cox SF, Zhang S (2000) Effects of dissolution-precipitation processes on the strength and mechanical behaviour of quartz gouge at high-temperature hydrothermal conditions. J Geophys Res 105:11,115-11,126

18. Keankeo W, Taylor WR, Fitz Gerald JD  (2000)  Cinoferrosilite‑bearing kelyphite: a breakdown product of xenolithic garnet, Delegate breccia pipes, New South Wales, Australia.  Mineral. Mag., 64: 469‑479

19. Konzett  J,  Armstrong RA, Günther  D. (2000).  Modal metasomatism in the Kaapvaal craton lithosphere: constraints on timing and genesis from U-Pb zircon dating of metasomatized peridotites and MARID-type xenoliths. Contributions Mineral. Petrol., 139: 704-719

20. Kucharski R, Ball EE, Hayward DC, Maleszka R (2000) Molecular cloning and expression analysis of a cDNA  encoding a glutamate transporter in the honeybee brain.  Gene. 242:399‑405

21. Lindley ID (2000) Acanthodian fish remains from the Lower Devonian Cavan Bluff Limestone (Murrumbidgee Group) Taemas district, New South Wales. Alcheringa ?? :11-25

22. McCully ME, Shane MW, Baker AN, Huang  CX, Ling LEC, Canny MJ (2000) The reliability of cryoSEM for the observation and quantification of xylem embolisms and quantitative analysis of xylem sap in situ. J. of Microscopy. 198: 24‑33

23. Miller DJ, Ball EE (2000) The coral Acropora: what it can contribute to our knowledge of metazoan evolution and the evolution of developmental processes. Bioessays   22:291-296

24. Miller DJ, Hayward,DC, Reece‑Hoyes J, Scholten I, Catmull J, Gehring WJ, Callaerts P, Larsen JE, Ball.EE (2000) Pax gene diversity in the basal cnidarian Acropora millepora (Cnidaria; Anthozoa): Implications for the evolution of the Pax gene family. Proc. Nat. Acad. Sci. USA7(9):4475‑4480

25. Nicholas WL, Hodda M (2000) Dorylaimus bayly sp.nov. (Dorylaimidae: Dorylaimida) a nematode collected from sediments in a freshwater rock-hole in the Northern Territory. Trans R Soc S Aust. 124:163-168

26. Nicoll RS, Miller JF, Nowlan GS, Repetski JE, Ethington RL (1999) Iapetonudus (N.gen.) And Iapetognathus Landing, unusual earliest Ordovician multielement conodont taxa and their utilituy for biostratigraphy. BYU Geology Studies 44:27-101

27. Pimentel MM, Jost H, Armstrong, R, Fuck RA, Junges SL, Resende, M.G. (2000).  Re-appraisal of the Santa Rita greenstone belt stratigraphy, central Brazil, based on new U-Pb SHRIMP age and Sm-Nd data of felsic metavolcanic rocks.  Revista Brasileira de Geociências, 30: 157-160

28. Pix W, Zanker JM, Zeil J (2000) The optomotor response and spatial resolution of the visual system in male Xenos vesparum (Strepsiptera) J Exp Biol 203:3397-3409

29.  Radlinski AP, Radlinska EZ. Agamalian M, Wignall GD, Lindner P, Randl OG  (2000) The fractal microstructure of ancient sedimentary rocks. Journal of Applied Crystallography. 33(1 Part 3):860‑862

30.  Rode AV, Gamaly EG, Luther‑Davies B (2000)  Formation of cluster‑assembled carbon nano‑foam by high‑repetition‑rate laser ablation. Applied Physics a (Materials Science Processing). 70:135‑144

31. Scherstén A, Årebäck H, Cornell D,  Hoskins, P, Åberg A,  Armstrong R (2000).  Dating mafic-ultramafic intrusions by ion-microprobing contact-melt zircon: examples from SW Sweden. Contrib. Mineral. Petrol., 139: 115-125

32. Spandler CJ, Eggins SM, Arculus RJ, Mavrogenes JA (2000) Using melt inclusions to determine parent‑magma compositions of layered  intrusions: Application to the Greenhills Complex (New Zealand), a platinum  group minerals‑bearing, island‑arc intrusion. Geology 28:991‑994.

33. Sugimoto K, Williamson RE, Wasteneys GO (2000) New techniques enable comparative analysis of microtubule orientation, wall texture and growth rate in intact roots of Arabidopsis thaliana. Plant Physiol 124:1493-1506

34. Torrealday HI, Hitzman MW, Stein HJ, Markley RJ, Armstrong, R, Broughton D (2000). Re-Os and U-Pb dating of the vein-hosted mineralization at the Kansanshi Copper Deposit, Northern Zambia.  Economic Geology  95: 1165-1170

35. Welham,NJ (2000) Formation and characterisation of germanium nanoparticles, Journal of Materials Research 15: 2400‑2407

36. Welham,N.J (2000) A novel route to micronised tungsten carbide .Journal of the American Institute of Chemical Engineers, 46: 68‑71

37. Welham NJ (2000) Formation of nanometric TiB2 from TiO2. J. American Ceramic Society, 83: 1290‑1292

38. Welham,N.J (2000) Mechanical enhancement of the carbothermic formation of TiB2 Metallurgical Transactions A, 31: 283‑289

39. Welham,N.J.Willis P.E,.Kerr,A (2000) Mechanochemical formation of metal ‑ ceramic composites, J American Ceramic Society, 83: 31‑38

40. Wenzel CL, Williamson RE, Wasteneys GO (2000) Gibberellin‑induced changes in growth anisotropy precede gibberellin‑dependent changes in cortical microtubule orientation in developing epidermal cells of barley leaves. Kinematic and cytological studies on a gibberellin‑responsive dwarf mutant, M489. Plant Physiol. 124:813‑822

41. Wong‑Leung J, Fatima S, Jagadish C, Fitz Gerald JD  (2000)  Effect of implant temperature on extended defects created by ion implantation in silicon.  pp 163‑169 in DJ Fisher (ed.) Defects and Diffusion in Semiconductors : Annual Retrospective III. 183‑1, Scitech Publications, Uetikon‑Zurich.

42. Wong‑Leung J, Fatima S, Jagadish C, Fitz Gerald J.D, Chou  CT, Zou  J, Cockayne,DJH (2000) Transmission electron microscopy characterisation of secondary defects created by Si, Ge and Sn MeV implantation in Silicon  J. Appl. Phys. 88: 1312-1318

43. Yaxley, Gregory M (2000): Experimental study of the phase and melting  relations of homogeneous basalt + peridotite mixtures and implications for the petrogenesis of flood basalts. Contributions to Mineralogy and Petrology 139: 326‑338

44. Yaxley, Gregory M (2000): Phase relations of carbonated eclogite under upper mantle PT conditions ‑ implications for carbonatite petrogenesis Proceedings of the 7th International Kimberlite Conference, Cape Town, pp 933‑939 

45. Zhang S, Fitz Gerald JD,  Cox SF  (2000)  Reaction‑enhanced permeability during decarbonation of calcite plus quartz ‑wollastonite + carbon dioxide.  Geology 28: 911‑914

46. Zhang S, Karato S-I, FitzGerald J, Faul UH, Zhou Y (2000) Simple shear deformation of olivine aggregates. Tectonophysics 316:133-152

4. PERSONNEL STATISTICS

Staff list

Facility Coordinator

Sally Stowe, MSc Hons(Auck), PhD
Senior Technical Officers


Frank Brink, BAppPhys (SA) MSc(LaTrobe)
Roger Heady, BAppSc(CCAE), GradDipElec(CCAE), GradDipResMan(CCAE), PhD
Cheng  X. Huang,   MSc (Beijing Agricultural), PhD (La Trobe) (from July)
David Llewellyn, DipEng(Bruce TAFE)
Technical Officer


Ruolan (Lily) Shen, DipTCM(Guangzhou) (on leave from July)
5.  FINANCE
(Note that the ANUEMU finances are handled and reported within the RSBS cost/administrative centre)

In 2000 the ANUEMU received an operating grant of $407,000  plus $1,902 salary supplementation  to cover salaries and on-costs, operating expenses and minor equipment. Overheads such as electricity, water, most administration and staff development costs are covered by RSBS.  Additional income in 2000, from ANU and external sources, totalled c.$167,000, mainly for equipment purchases (see below).  $33,000 of this was from sources external to the ANU, an increase of $7,000 over 1999.  Directly contributed consumables and staff development costs have not been included.  More detailed accounts of expenditure each year are contained in the minutes of the EM Advisory Committee, and nominal costings to School or Departmental level are prepared on request.

 There have been no significant cost overruns since 1990. 

The Unit has been able to run very efficiently because its block funding is sufficient to allow forward planning of basic functions in a situation where the pattern of use across campus and across different equipment types may shift markedly from year to year. However some adjustments will be needed in view of the changes to ANU/ARC funding. So far the record of cost recovery from external research grants such as individual ARC grants and CRCs has been abysmal.
Income opportunities.

Sources of funds for major items of equipment are the EM Reserve, Major Equipment Committee and more recently the ARC.  Minor equipment (below about $100K) has normally been bought from combinations of the operating grant, external earnings and contributions from users, but the increased proportion of recurrent funds now devoted to salaries is impacting heavily on this area, and the EM Reserve may need to be called on at least until the recurrent budget adjusts to the new ANU funding arrangements. 

External sources of funds

Equipment Grant from EM Reserve (ANU) for high pressure freezer...........…........... $130,000

Contribution from RSES, ANU towards EBSP upgrade................................................... $4,000

Total Equipment………………………………………………………….…………..$130,000   

Robson Laboratories Ltd ( airborne particle analysis).............. ......................................$10,455

PRISE (Precise Radiogenic Isotope Services - RSES)..................................................... $4,000

ProSciTech Ltd .................................................................................................................. $3488

Australian Geological Survey Organisation - RSES .........................................................$3,000

Boston University  USA. (Samuel Hammer) Lichen ultrastructure...................................$2,000

Food Science Australia. Pilot Project................................................................................ $2,000

CSIRO................................................................................................................................ $4555
Miscellaneous..................................................................................................................... $3584
Total Non-equipment......................................................................................................$33,082
Government organisations are the principal regular source of external funds generated within the EM Unit. In 2000 they were mainly CSIRO, Food Science Australia, AGSO,and the  AFP, for a total of $11,170, down from  $17, 775 in 1999. Regular external users generally operate the microscopes  themselves, and are effectively integrated with the normal operation of the unit. Given sufficient demand  there would be some scope for increased activity here, at the cost of increased booking delays on some SEMs for ANU users. There is spare time available on TEMs, but at this point little demand. 
Commercial sources. A source of income initiated in 1997 is the sale of value-added  EM-related laboratory supplies. ($3488, up from $2570 in 1999). Other income is derived from an  analysis service, managed through ANUTECH, for airborne particles and other OHS-related samples from building sites($10,455, up from $2295 in 1999).  

 There is the possibility of seeking, through ANUTECH, to increase SEM work done for commercial firms. However major work in this area would impact heavily on the microscope and staff time available to assist users, which are already limiting factors, and demand in Canberra is not high. 

Universities. For the first time we have earnings from work done by researchers from other Universities (Boston and UNSW) using the ANUEMU facilities. This is probably the source of funds which involves least distortion of the original aims of the Unit. Researchers and students from other Australian universities  may use the EMU on the same basis as ANU researchers.

Workshops - recoveries from workshop charges at best cover costs. Apart  from their basic educational role, the main value of such workshops lies in publicising the facilities of the unit.

The most  appropriate and cost-effective role for the EMU in bringing funds into the ANU may be in providing infrastructure and support for academic endeavours that have commercial or external government backing.  However there is an increasingly evident need for a mechanism to provide the EMU with some remuneration linked to the services provided for such projects. 
6.  ORGANISATION
The ANUEMU is a central facility serving both the IAS and the Faculties and currently performing about equal amounts of biological and physical sciences work. The Unit is housed within RSBS and  uses its administrative and support structures.  The Director of RSBS, assisted by the Facility Coordinator and an advisory Committee, has overall responsibility for its operation. The Unit was reviewed in 1993 and again in 2000, the Review Report is expected in 2001.
 The EM Advisory Committee as at the end of 2000 consisted of:
Prof. D.H. Green, RSES  (Director of a non‑biological research school)  (Chair)

Prof.J.Hearn  (RSBS Director - ex officio) 

Prof. J. Pickett‑Heaps, School of Botany, Univ. of Melbourne (external advisor)  

Dr S. Stowe, ANU EMU Facility Coordinator (ex officio)

Dr J. Fitz Gerald, RSES (Materials Sciences Advisor)

Dr A. Lowe, Engineering Dept, FEIT (Faculties Representative)  

Dr E. Ball, RSBS (co‑opted  member)

Dr R. Elliman,  RSPhysSE (co‑opted  member).
The terms of all the non ex-officio members expired at the end of 2000. A restructured “Strategic Advisory Group” will be formed in 2001.
User Input. Feedback from users comes from  regular written surveys of all ANU EMU users and a number of other interested parties (such as major users of other EM facilities on campus or in the ACT) conducted by the Unit to canvas requirements for equipment and various organisational matters.
Administration. Since the administrative superstructure for the Unit is provided by RSBS, the  internal administrative costs are very low.  Staff resources spent on all aspects of administration are around two-thirds of the Facility Coordinator’s  time and about 20% of a full-time position spread over three other staff members.  Until recently there has been no reception or administrative support position as such, but in 2001 it is planned to employ a part-time administrative assistant, funded by external earnings.

Staffing. The appointment of Dr Cheng Huang has strengthened expertise in the biological and cryo-preparation areas, in particular in EDXA elemental analysis in biological systems. However overall the position in regard to staffing is little changed. The potential of the unit is still severely limited by staff numbers and appointment levels much lower than those in comparable Australian units.

7.  COLLABORATION AND OUTREACH

Collaborations within ANU

The ANUEMU is structured to draw no distinction between the Faculties and the Institute, and in its normal operation often serves as a focus of interaction between departments. In addition several staff members are involved in collaborative projects:
 Brink, FJ. PhD project supervised by RL Withers and JG Thompson (RSC).Crystal structure of meta-oxy-fluorides.

Heady RD (Departmental Visitor in Forestry Dept)  with PD Evans,  Forestry Dept.  Callitroid thickening in Callitris pine.  Differentiation of commercially important wood species by ultrastructure.
Stowe S with SH Chung and M Ghoddusi,  Chemistry Dept.  Replica imaging by EM and AFM to investigate molecular structure, particularly  of ion channels in situ.
Collaborations with other Australian Institutions

Huang CX with ME McCully,  CSIRO Plant Industry.  CryoSEM studies of  dissolved element distribution and air embolism in roots.

Stowe S – with representation from ANU, University of Canberra, Australian Defence Force Academy, CSIRO, Australian Federal Police Forensic service, Australian Geophysical Survey Organisation.  Establishment of  a Microscopy and MicroAnalysis Consortium of the ACT (MACACT), a group intended to assist cooperation and collaboration between microscopy and microanalysis facilities in various institutions in the ACT. Details on  http://www.anu.edu.au/EMU/MACACT/index.html  
Collaborations with international institutions
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Heady RD with Samuel Hammer, Univ Boston. Lichen structure 

Sam Hammer (left) and Roger Heady taking a break from….wandering in the miniature gardens revealed by SEM
Many other overseas visitors with separate departmental affiliations used the ANUEMU.
Outreach  

The EMU hosted groups of students from the National Youth Science Forum, who always enjoy electron microscopes.

Involvement with government, industry and commerce.

The ANUEMU facilities are regularly used by students and staff of other universities – in 2000, by


University of Canberra


ADFA


UNSW


Charles Sturt University

By other government organisations:


CSIRO (Forest Products, National Botanic Gardens, Plant Industry)


Australian Geological Survey Organisation


Australian Nuclear Science and Technology Organisation


Food Science Australia


National Gallery of Australian


Australian Federal Police Forensic Division


ACT  Electricity and Water


Royal Australian Mint

And by commercial enterprises:


Fort Dodge Ltd


ProSciTech Ltd


AOFR/ADC Communications


Robson Laboratories Ltd

Involvement with Professional Bodies 

Most of the ANUEMU staff were closely involved in the organisation of the 16th biennial Australian Conference of Electron Microscopy (Canberra, 6-11 February)

Brink FJ, Exhibition Manager

Llewellyn DJ and Shen L, Poster sub-committee

Stowe S, Program subcommittee, webmaster, convenor of forum sessions on high pressure freezing and on variable pressure microscopy, contributed to cathodoluminescence forum. Organiser of 3-day workshop on cryo-techniques. 

Stowe S, Editor of quarterly Australian EM Newsletter


Member Awards Committee of Australian Society for Electron Microscopy


Referee, NZ Lottery Grants


Advisory Committee, FEIT MSc student

Platform Conferences Presentations by staff:
Heady RD. A History of the Wood Anatomy of Callitris. Conference on the Environmental History of the White Pine Region. Coonabarabran, NSW. 20‑23 Nov 2000

Heady RD.  A Cryo‑SEM Study Of Things We Eat. 16th biennial Australian Conference of Electron Microscopy (Canberra, 6-11 February 2000)
Stowe S.  Choosing the right gas -  some effects of different chamber gases on signal detection in the SEM under variable pressure conditions. 16th biennial Australian Conference of Electron Microscopy (Canberra, 6-11 February 2000)
Posters presented by staff
Belay KB,.Ridgway MC, Llewellyn DJ, Fitz Gerald JD. A Transmission Electron Microscopy (TEM) Study of the Depth Distribution of Excess Ga or As During or After Recrystallisation of Amorphous‑GaAs.16th biennial Australian Conference of Electron Microscopy (Canberra, 6-11 February 2000)
Cheylan S, Llewellyn DJ, Ruault M‑O,.Ridgway MC, Elliman. RG . Cross Sectional TEM Study of Si Nanocrystals Embedded in a SiO2 Matrix.16th biennial Australian Conference of Electron Microscopy (Canberra, 6-11 February 2000)
Cohen MI, Llewellyn DJ, .Fitz Gerald JD, Tan HH, Jagadish C. Post Growth Modification of AlO Distributed Bragg Reflectors:TEM Study.16th biennial Australian Conference of Electron Microscopy (Canberra, 6-11 February 2000)
Dowd A, Llewellyn DJ, Elliman RG.  TEM Study of Ge Nanocrystals in Fused Silica.16th biennial Australian Conference of Electron Microscopy (Canberra, 6-11 February 2000)
Shen RL, Stowe SJ  Cold Fixation for TEM in a Domestic Microwave Oven. 16th biennial Australian Conference of Electron Microscopy (Canberra, 6-11 February 2000)

Dr SJ Stowe

Facility Coordinator,

ANU Electron Microscopy Unit

April 2001

8.APPENDICES

    (i) School and Departmental use of ANUEMU (RSBS site) in 2000


The last column shows the relative use by groups, weighted to take account of the different demands on the Unit’s resources by users of ultramicrotomes, computers, light microscopes and scanning and transmission electron microscopes.

Group(number of users)
‘TOMES
PCs
LMs
ALL SEMs
ALL TEMs
weighted hrs
% use by ANU groups

 Weight
0.1 
0.2 
0.2 
1 
1 



    








  Commercial (5)
0 
17 
0 
78 
54 
135.4 


  Government(18)
28 
24 
9 
155 
28 
192.4 











  Other Universities(15)
0 
7 
9 
278 
69 
350.2 











  Arch and Anthro(4)
0 
1 
11 
52 
64
54.4 
0.8 

  BAMBI(9)
0 
21 
4 
32 
46 
83 
1.3 

  BOZO(7)
76 
19 
8 
24 
22 
59 
0.9 

  Chemistry (5)
0 
3 
0 
18 
68 
86.6 
1.3 

  FEIT(19)
0 
218 
46 
122 
14 
188.8 
2.9 

  Forestry (6)
0 
176 
11 
245 
0 
282.4 
4.3 

  Geology(34)
0 
38 
4 
1490 
94 
1592.4 
24.1 

  School of Art

3 

16 
0 
16.6 
0.3 










  RSES(38)
0 
29 
10 
1875 
12 
1894.8 
28.7 

  RSPAS(3)
0 
0 
0 
32 
0 
32 
0.5 

  RSPhysSE (29)
16 
71 
0 
541 
347 
903.8 
13.7 

  JCSMR(12)
0 
22 
21 
31 
28 
67.6 
1 

  RSBS(63)
1043 
1339 
478 
245 
382 
1094.7 
16.6 

  RSC(9)
0 
10 
0 
64 
129 
195 
3 







0 
0 

  unattributed(6)
18 
0 
0 
32 
22 
55.8 
0.8 










     Total Hours
1181
1998
611
5330
1379



(ii) CM300 TEM on RSES site, hours used in 2000
GROUP
HOURS

RSPhysSE 
 473

RSES
210

RSC 
 31

Geology 
 25

Total
739

   (iii) Trends in ANUEMU Equipment Use 1990-2000

[image: image3.png]



   (iv) Distribution of ANUEMU Electron Microscope Use across the University, 1990-2000
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