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Terms of reference

1) Description of the current state of

Australian funded facilities from International to University Level and

how they interact to produce (This should be drafted before the 4th of

Feb Meeting)

        Science

        Technology

        Training

Useful things to include would be (Get as much info as you can before

4Feb and tell the WG chairs where we need to twist arms to get the

information)

1. Number of Australian Researchers using the facility
2. Number of Australian PhD based around each facility

3. Instruments, technology associated with each facility. 
4. Science Highlights of each facility

5. Approximate capital value 
6. Expenditure in each area: facility running costs only

2)    (up to 2 pages) Critical issues in the next 10 years for this sub

area. Describe in an international context where facilities are heading

in this sub area, where Australia fits into this sub area,  and the

challenges/opportunities for Australia over the next 10 years (and

beyond). (This should be rough-drafted before the 4th of Feb Meeting

-your group can do some more work on this at the break out sessions)
3.    Develop scenarios for funding of facilities within your group at

three levels (none are lower than current as Decade Plans are not about

descoping). You may (should) describe several relevant scenarios at each

funding level. (This should be discussed before 4 Feb, and tightened up

at 4 Feb meeting)

     a. Status quo. Amount of $$$ (CPI adjusted) going into areas is the

same level as is currently (average since 1990)

     b. Moderate increase. Amount of $$$ going into area is 20% more

than currently

     c. High end increase. The most ambitious realistic scenarios you

can come up with.

Critical Issues in Optical Facilities

Science Drivers

Scientific Horizons at the Gemini Observatory: Exploring a Universe of Matter, Energy, and Life “Big Questions” Universes of…
Matter- 
How do galaxies form?



What is the nature of dark matter on galactic scales?



What is the relationship between SMBHs & galaxies?

Energy- 
What is dark energy?



How did the cosmic dark age end?

Life- 
How common are exoplanets, including earth-like planets?


How do star and planetary systems form?


How do stars process elements into the chemical building-blocks of life?

Specific Australian Science?

· Planet searches

· Galactic archaeology
· Galaxy evolution
· Quasar host galaxies

· Dark Energy

Facilities required over next 10 years?
1. Multi-object spectrographs on 4m and 8m telescopes

2. Survey optical/IR imaging telescopes

3. Serious 8m-class AO optical/IR imaging
4. Mid-latitude ELT and/or Antarctic LT access

Questions
1. Do we need “small” (1-4m) general-purpose telescopes in Australia?
a. suitable for small projects and for high profile survey work
b. Essential for student training?
c. Note trend to more specialised telescopes (even RSAA).

d. Students need to use telescopes so we can train next generation of instrument-builders
e. There is no such thing as a telescope for “just teaching”: always do good science at the same time
f. What is the minimum array of small telescopes we will need in 10y?(At the SSO “Australian Astronomy Park.”)
g. May be difficult for RSAA to fund SSO long-term so what do we want?
h. National priority should be that SSO be funded properly (will need some models of how this could be arranged)
2. How much should we invest in the (Australian) Virtual Observatory?

a. Nothing as the USA will make it anyway (e.g. ADS, NED, DSS)

b. Enough to get tools to meet our needs and to highlight Australian science (don’t let the USA get credit for our work as with the DSS)

3. What should we do with the AAO?
a. How long do we keep the AAT running for (c.f. UKST)
b. Create the “Australian Astronomical Observatory” to support instrumentation + Gemini + Australian Antarctic Telescope + ELT

c. After 2010 will be Australian-only: how do we then fund it, assuming we want it as our national facility?
d. At what level do we want to support it then, especially instrumentation program?
e. Matthew: Create the “Australian Astronomical Observatory” to maintain continuous funding stream for optical/IR project instrumentation + Gemini + Australian Antarctic Telescope + ELT

f. Current telescope running cost of $8M includes building expensive instruments; could ramp instrument development down
g. The resource of the AAO staff expertise is as important to maintain as the telescope.

h. Can the AAT run through to 2015 realistically without at least one more major new instrument? No, it needs a new inst around 2010. E.g. multi-object high-res spectrograph, IFU/multi-fibres for IRIS2,(magic fibres), fibre upgrade for AAOmega, (and UKidna for UKST as user-pays). Instrumentation program of this to be a community collaborative program.
i. MUST maintain capacity for best instrument building in Australia.

4. What stake do we want in the 8m telescopes?

a. Increase our share in Gemini? No; need a wider range of 8m telescope access rather than more Gemini.
b. It would be very valuable to join additional 8m project(s). Eg. we want 20% of an 8m, where we have 12% currently.
c. MNRF funding ends 2007 
d. New Aspen instruments need funding
e. Current International Gemini Agreement will be up for re-negotiation in 2012
f. Buy or barter our way into another 8m facility?
g. Build “KAOS” mos to buy into Subaru via Gemini

h. Use Keck instruments via Gemini timeshare
i. Agreed: we need more (varied) 8m access
j. Funding of current Gemini operating costs is not satisfactory: very important to stress this in DP.[Early intervention may be possible by NCRIS process, e.g. draft of DP.] Alternatively argue that Gemini running costs be part of the budget for the new AAO.
5. Do we join one of the ELT projects now?

a. ELT roadmap exists for next few years. Currently GMT seems like best option for Australia (c.f. OLW, TMT)

b. [ESO would still be excellent]

c. Main question: do we join; how much?

d. [If they say “yes”, at the cost of shutting X down, then we’re happy to transfer funding to ELT from X as it comes on line. Note: only transfer the operating spend once running, not the capital spend beforehand.]

e. What share of an ELT would be acceptable? [10% of GMT is AUS$70M.]10% is our minimum [but don’t refuse a lower offer].
f. Arguments for share can be based on:

i. “second to none” argument in partnership

ii. benchmarking to what (eg) Canada, Netherlands have

iii. to keep next generation attracted to our universities

iv. cost-benefit analysis.

6. Space Projects?

7. Other issues

a. Address human resource factors: enough people to do the science

b. Have extra research fellows

MAIN FACILITIES
Facility: Anglo-Australian Observatory
Matthew Colless (AAO)

Summary Information
1. Number of Australian Researchers using the facility

Of the 318 astronomers or students currently located at Australian institutions, 114 (36%) have used the AAO’s telescopes in the past 5 years.
2. Number of Australian PhD based around each facility

Total distinct PhDs in 3 years = 34
3. Instruments, technology associated with each facility. 

The AAO has also excelled in innovative technology for astronomical instrumentation, winning Australian Engineering Excellence awards in 1993 and 2002 for instruments built for the AAT.

The AAO pioneered robotic optic-fibre spectrographs and is the acknowledged world leader in this field, building instruments for the AAT and UKST, the European Very Large Telescope, the Japanese National Large Telescope and a number of other telescopes around the world. The AAO also has active and internationally-recognized

R&D programs in several other areas of astronomical instrumentation, including infrared spectrographs, tunable filters, innovative optic-fibres, micro-robotics and advanced technologies for extremely large telescopes.

External instrument contracts have brought in $7.1M to the AAO over the past 4 years. At present the AAO is leading a consortium studying the feasibility of the ambitious Wide-Field Multi-Object Spectrograph for Gemini, with an estimated total cost of $60M.

4. Science Highlights of each facility

The 2dF Galaxy Redshift Survey, a map of 221,000 galaxies, measured the amounts of dark matter, baryons and neutrinos in the universe, and is one of the fundamental contributions to the standard model for the age, structure and constituents of the universe. The follow-up 2SLAQ survey is using 2dF and AAOmega to look at galaxies and QSOs at high redshift detected by the Sloan Digital Sky Survey in order to probe the evolution of large-scale structure.

The RAVE project is using 6dF on the UKST, and aims to measure the orbits for a million stars in the Milky Way over the next 5 years in order to find out how, and when, our galaxy was formed.

The Anglo-Australian Planet Search (AAPS) has discovered 20 planets around other stars and revealed the existence of worlds unlike any in the Solar System. As the AAPS time baseline increases over the next several years, the range of detectable planet types and the sample of stars searched will both be extended.

Other high-impact research from the past few years that used the AAO telescopes includes: 

· The discovery of a new type of galaxy, the first in more than 70 years. 

· The use of stellar seismology to probe the interiors of stars. 

· The discovery of some of the most distant objects in the universe. 

· The identification of massive gamma-ray bursts with exploding stars. 

· The discovery of a satellite galaxy being torn apart by the Milky Way.

5. Approximate capital value 

I estimate that the actual construction cost of the AAT, scaled by relative Australian GDP to 2004 dollars, is roughly $69M.

6. Expenditure in each area: facility running costs only

VERY ROUGHLY about $8M/yr, or around $25k/night.
Future
Critical issues for the AAO are covered in the discussion paper, as are the ways I think the AAO should evolve to meet these challenges. The discussion paper does not explicitly address funding, but I argue that there are good reasons to maintain approximately the current level of funding for the AAO (as operator of the AAT and instrumentation centre) over the coming decade.

This means the AAO needs to increase other sources of revenue as the British ramp down funding to 2010, and then probably withdraw altogether. I believe that part of the lost UK funding can be made up through increased levels of PPARC research grants (which we are now eligible for) and external instrumentation/R&D contracts. However the Australian government would nonetheless need to increase it's funding for the AAO, especially after 2010 if the British withdraw at that point. This increase would be used to support the larger number of AAT nights that Australian astronomers will be receiving, and to continue to provide cutting-edge instrumentation for the AAT.

Over the decade 2006-2015, I envisage the AAO evolving to be the support institution for all national Australian O/IR facilities (including Gemini, but perhaps also an Antarctic telescope and/or Australia's ELT project office). This 'national observatory' identity would be formalised once the UK withdraws from the AAT agreement, with the AAO becoming the 'Australian Astronomical Observatory'.

Towards the end of the decade (i.e. around 2015), the ELT that Australia will by then be a significant partner in will begin observations. At this point it would be appropriate to close/sell/rent the AAT and shift the AAT operations budget to supporting Australia's share of the ELT's operations (i.e. the AAO would shift from supporting AAT+Gemini to Gemini+ELT).

Facility: Research School of Astronomy & Astrophysics
.

(Penny Sackett; Ken Freeman, ANU)

Summary Information
1. Number of Australian Researchers using the facility

(Pending.)

2. Number of Australian PhD based around each facility

ANU 2.3m = 29 students, 40-inch = 7. Over three years??

3. Instruments, technology associated with each facility. 

RSAA is  active in instrument building, with two current contracts for major multi-million dollar Gemini instruments (the NIFS spectrometer and the GSAOI adaptive optics imager), other smaller external contracts, and some large internal instrument projects (the SkyMapper telescope and the WiFeS spectrometer for the 2.3-m telescope).  For more information, see www.mso.anu.edu.au
4. Science Highlights of each facility

Recent high profile work includes the discovery of the accelerating universe, the MACHO, RAVE, 2dFGRS  and HIPASS projects, discovery of the most metal-poor stars,  the chemical abundance of the sun, and models for starburst galaxies, .

5. Approximate capital value 

Pending. (Note that AAT estimate is approximately $69M.)
6. Expenditure in each area: facility running costs only

A rough estimate would be $1M.

FUTURE

As a university facility, RSAA is likely to continue its current style of operation as the major Australian research training group in astronomy.  Several outstanding young astronomers have recently been appointed to tenured positions, and the continued research strength of RSAA seems assured. The number of graduate students at RSAA is gradually increasing, and this growth is likely to continue.  We can expect that RSAA astronomers will continue their vigorous use of large international ground and space-based telescope facilities. 

The cloud cover statistics and the seeing at Siding Spring Observatory are relatively poor by international standards. These shortcomings are partly offset by the ease of accessibility for observers and for technical support, so the  RSAA’s suite of medium-aperture telescopes at SSO will continue to be well suited to research training and large dedicated observing programs.  The MACHO microlensing program undertaken with the robotic MSO 50-inch telescope during the 1990s is an example; this program has already generated more than 60 refereed papers, with more to come.  A new Advanced Instrumentation Technology Center (AITC) is under construction on Mount Stromlo. Adaptive optics  will be a major focus in technology development.  The 1.3-m SkyMapper widefield telescope is also under construction, and will be used initially for a “Southern Sloan”  sky survey.  Fabrication will soon begin on an advanced IFU spectrometer (WiFeS) for the 2.3-m telescope, funded by a Systemic Infrastructure Grant. This will greatly increase the spectrometric capability of this telescope. The expected high throughput and relatively high resolution of WiFeS will enable detailed studies of high redshift galaxies with a telescope that is relatively small by today’s standards.  

The RSAA facilities on Siding Spring will continue to be available to Australian and international astronomers. Remote operation of the SSO telescopes and instruments is a major goal for the near future. 

The AITC and SkyMapper telescope represent the first phase in the bushfire reconstruction program for RSAA.  Future plans include reconstruction of the historic main building and library at MSO, and replacement of the much-used high resolution spectrometric facility that was lost when the 74-inch telescope was destroyed.

Facility: Gemini Observatory
Summary Information

1. Number of Australian Researchers using the facility

As recorded in the Gemini Users Survey (2001A-2004B): 37 distinct PIs. (Earlier summary for 2001A—2003A had 38 distinct investigators.)
2. Number of Australian PhD based around each facility

(Pending.)

3. Instruments, technology associated with each facility. 

In terms of specific instrumentation, the Gemini telescopes are now equipped with facilities instruments that provide imaging/spectroscopic capability in each of the uv/optical, near-IR and mid-IR wavelength regimes. The GMOS instrument, identical versions of which are on each telescope, provides for uv/optical imaging and low-medium resolution spectroscopy, with there being long-slit, multi-slit and IFU modes for the latter. NIRI provides for near-infrared imaging and low-resolution spectroscopy on Gemini-North, and can also be used with the facility AO module, ALTAIR, for very high spatial resolution imaging and spectroscopy. On Gemini-South, GNIRS provides for long-slit and IFU near-IR spectroscopy, while higher-resolution spectroscopy at these wavelengths is catered for with PHOENIX. In the mid-IR, imaging and spectroscopy can be conducted on Gemini-North using MICHELLE, and on Gemini-South using T-ReCS. 

4. Science Highlights of each facility

With the Gemini telescopes having been in operation for only 4 years, it is too early for high impact papers (with 200+ citations) to have emerged. However, the following programs are almost certain to have a high scientific impact:

· Gemini Deep Deep Survey – characterization of the galaxy population in the range 1<z<2.

· Gemini Lyman Alpha Reionization Epoch Survey – detection of the very first light-emitting galaxies in the universe at z>6 (Australian involvement).

· The nature of the galaxy hosts of z~2 QSOs (Australian led).

· Stellar population studies in Local Group galaxies, in particular those where individual stars are resolved through the use of AO (Australian involvement)

· Stellar population studies at the Galactic Centre (using AO).

· Detection of faint companions to nearby normal stars (using AO).

· Studies of proto-planetary disks, their structure and mineralogy (Australian involvement)

5. Approximate capital value 

Initial capital cost of the two Gemini telescopes (telescopes, dome enclosures, office buildings) = US$186M

Capital invested in instrumentation to date = approx US$100M.

6. Expenditure in each area: facility running costs only

Total annual operating costs of the Gemini Observatory = US$28M (this is the figure for 2005); Australia pays a 6.19% share of this.

FUTURE

Immediate Future of Facility: 
The capabilities of the Gemini telescopes are soon to be significantly expanded with the arrival of several new instruments/modes/facilities:

· Laser guide star facility, with the first system to be commissioned on Gemini North in 2005, and a second system to be installed on Gemini South in 2006-7.

· Near Infrared IFU Spectrograph (NIFS), built be RSAA at ANU, to be commissioned on Gemini North in early 2005, and which will use the LGS facility. 

· High resolution (R=150K) optical spectrograph, to be commissioned on Gemini South in 2005, with an anticipated high demand from Australian astronomers.

· Near Infrared Coronagraphic Imager (NICI), whose main mission is the direct detection of massive planets around other stars; to be commissioned in late 2005 on Gemini South.

· Flamingos-II, which is a near-IR imager/multi-object spectrograph that will provide unrivalled capability in the south; to be commissioned in late 2006 on Gemini South.

· Multi-Conjugate Adaptive Optics (MCAO), which will provide fully- and uniformly-corrected AO imaging over an ~80 arcsec field of view. Due to be commissioned in 2007, and will be used with the GSAOI imager being built by RSAA at ANU.
Australian astronomers can also look forward to having additional time on Gemini over the 2005-2006 period, through the purchase of nights from the UK on Gemini-South using the MNRF Gemini funding. It is likely that 8 extra nights (over and above those that Australia gets through its 6.19% share) will be available in the semesters 2005B, 2006A, and 2006B. These will be allocated by ATAC with the intention that they be used for more major programs with a potentially higher scientific impact than those supported with the existing time.

Future Vision of Facility: 

In 2003, the Gemini partnership undertook a major initiative to determine what its partner communities' future scientific visions and aspirations were, with the goal of defining the next generation of instruments for the Gemini 8m telescopes. This so-called “Aspen process” involved grass-root consultation within all the partner communities (Australia being no exception), which then culminated with all the partners coming together for the Second Gemini Instrumentation Workshop in Aspen in June 2003. This lead to the identification of a set of big science questions which the partnership wanted to address over the next 5-8 years, which in turn mapped to a clear set of new instrument capabilities that would be required to address them. These questions, which are presented and elucidated in the Aspen science document Scientific Horizons at the Gemini Observatory: Exploring a Universe of Matter, Energy, and Life, can be summarized as follows:


Generic area
‘Big Questions’


Universe of Matter
( How do galaxies form?



( What is the nature of dark matter on galactic scales?



( What is the relationship between SMBHs & galaxies?


Universe of Energy
( What is dark energy?



( How did the cosmic dark age end?


Universe of Life
( How common are exoplanets, including earth-like


   planets?



( How do star and planetary systems form?



( How do stars process elements into the chemical


  building-blocks of life?

At the end of 2003, the Gemini Science Committee and the Gemini Board determined that the minimum core set of instruments of highest priority for tackling these questions were:

· Wide Field Multi-Object Spectrograph (WFMOS) – an optical spectrograph with a 1.5 degree field of view, a multiplex gain of ~5000, and a spectral resolution covering the range R=1000–30000.

· Extreme AO Coronograph (ExAO-C) – a next generation AO imager with a spatial resolution of 0.02 arcsec and capable of achieving contrast factors of 107.

· High-Resolution Near-Infrared Spectrograph (HRNIRS) – with spectral resolution in the range R=40000-70000, and with an MCAO-fed MOS capability.

The following capability was also identified as having sufficiently high potential to warrant further investigation:

· Ground Layer Adaptive Optics (GLAO) system – built around an adaptive secondary mirror, such a system has the potential to provide a spatial resolution of ~0.2 arcsec over a ~10 arcmin field of view over the range 0.6-2.2(m. 

Feasibility studies for WFMOS and GLAO and concept design studies ExAO-C and HRNIRS are currently underway and will be completed in early 2005. Subject to funding being found, the WFMOS, ExAO-C and HRNIRS should proceed to the final design and build phase in late 2005, and be expected to come online at the Gemini telescopes sometime in the period 2009 (ExAO-C, HRNIRS) to 2012 (WFMOS).

The WFMOS instrument is of particular strategic importance to Australia. Our community has had strong involvement right from the outset, being highly involved and proactive in forming a working group to develop the science drivers for this instrument and lobbying hard for them within the Aspen process. These science drivers, along with the technical requirements, are very effectively presented in the KAOS Purple Book. Now that WFMOS has been chosen as one of the top priority Aspen instruments, the AAO is the lead institution in the feasibility study of this instrument. This will place it in a very strong position to compete for key components of the contract to construct WFMOS. Finally, a proposal to build WFMOS for the 8.2m Subaru Telescope as part of a collaboration between Gemini and the Japanese astronomical community (where the two communities would have access to each other’s telescopes), is gaining considerable momentum. This has the potential to further strengthen the AAO’s position, given its successful track-record in building the Echidna positioner for FMOS on Subaru, a technology that is also likely to be used for WFMOS.  
Looking further ahead in time, the current International Gemini Agreement will expire in 2012, at which point the involvement of all the partners will be up for renegotiation. This is within the time-frame of the current decadal planning process, and Australia needs to consider its options in this context.

 Facility: ESO Telescopes

Summary Information

1. Number of Australian Researchers using the facility

Around 20??

2. Number of Australian PhD based around each facility

Maybe 2-3??

3. Instruments, technology associated with each facility. 

4. Science Highlights of each facility

5. Approximate capital value 

6. Expenditure in each area: facility running costs only

FUTURE

Facility: W.M. Keck Telescopes

Summary Information

1. Number of Australian Researchers using the facility

Around 5?

2. Number of Australian PhD based around each facility

Maybe 2-3

3. Instruments, technology associated with each facility. 

4. Science Highlights of each facility

5. Approximate capital value 

6. Expenditure in each area: facility running costs only

FUTURE 

Facility: Subaru Telescope

Summary Information

1. Number of Australian Researchers using the facility

2. Number of Australian PhD based around each facility

3. Instruments, technology associated with each facility. 

4. Science Highlights of each facility

5. Approximate capital value 

6. Expenditure in each area: facility running costs only

FUTURE 

Description of Australian Access to this Facility:  It has recently been announced (Oct 2004) that Subaru and Keck are to exchange time, with Keck access to Subaru’s prime focus imager and Subaru access to Deimos on Keck.  Gemini have an understanding to exchange time on their mid-infrared echelle spectrograph, Michelle, with HIRES time on Keck.  So there is the potential for Australian access to Subaru through our Gemini connection. 

Future Australian use of facility (include any strategic opportunities):  The AAO has a key role in developing the second generation Subaru instrument FMOS (Fibre Multi-Object Spectrograph), providing the Echidna multi-fibre prime focus feed and the prime focus corrector.  The UK contributions are in exchange for some UK access to Subaru time.  Australia has no such arrangement but it is almost certain that Australian astronomers can get very useful time on Subaru by collaborating with Japanese astronomers, especially trading on Australian experience in multi-fibre observing with 2dF and 6dF. 

PROPOSED FACILITIES

Facility: Extremely Large Telescopes

Summary Information

1. Number of Australian Researchers using the facility

2. Number of Australian PhD based around each facility

3. Instruments, technology associated with each facility. 

4. Science Highlights of each facility

Many key science areas, notable high angular and spectral resolution needed for high-z galaxies; extra-solar planet work.

5. Approximate capital value 

6. Expenditure in each area: facility running costs only

FUTURE 

These are the main ELT projects. Based on Gemini experience (we joined late) Australia should join one of these projects soon.

TMT: 30m

OWL: 100m

GMT: 7x8m = 21m; first mirror blank made; Australian involvement invited.
Facility: The Australian Virtual Observatory
Michael Drinkwater (UQ)

(A multi-wavelength facility, but it has to go somewhere!)

Summary Information

1. Number of Australian Researchers using the facility

2. Number of Australian PhD based around each facility

Currently 1 PhD.

3. Instruments, technology associated with each facility. 

4. Science Highlights of each facility

It is too soon to expect high-impact papers from VO work yet, but there are already some interesting papers.

"Discovery of Optically faint obscured quasars with Virtual Observatory tools" (Padovani et al.2004, A&A, 424, 545) -- the first VO paper presenting science results

"Discovery of Brown Dwarfs with Virtual Observatories" (Berriman et al. 2003 in Large Telescops and Virtual Observatory: Visions for the Future, 25th meeting of the IAU, Joint Discussion 8, 17 July 2003) –cross-matched 2MASS and SDSS to recover known brown dwarfs: found the known ones but discovered more that had been missed.

5. Approximate capital value 

6. Expenditure in each area: facility running costs only

FUTURE 

There are active Aus-VO programs underway at several Australian universities and observatories plus CSIRO as listed above. This has been jointly funded by the institutions and the ARC, so will continue at a reduced rate if not directly funded by the ARC. The immediate outcomes of this work will focus on the delivery of high-quality legacy data products from major Australian observational surveys, as well as the development of several specific data-mining and visualisation tools. In 2005 we plan to start the critical process of unifying the various components of the Aus-VO using the GrangeNet network backbone.

It will take a further 3 years (2005-2007) to establish a fully functional Aus-VO. This involves the continued development of VO-compatible data products, new visualisation and data-mining software, and the network infrastructure and hardware needed to support the project.

OTHER FACILITIES

(These are important today but will not be in 5-10 years.)
Facility: Hubble Space Telescope

Summary Information

1. Number of Australian Researchers using the facility

in each cycle, typically 2-3 Australian-led proposals, ~5-10 with Australian as co-I, extensive use of HST archive

2. Number of Australian PhD based around each facility

3. Instruments, technology associated with each facility. 

4. Science Highlights of each facility

Yes numerous publications and a few press releases by Australians.

5. Approximate capital value 

6. Expenditure in each area: facility running costs only

FUTURE

Future Australian use of facility (include any strategic opportunities): limited by HST's limited future

Facility: Sloan Digital Sky Survey (SDSS)

Summary Information

1. Number of Australian Researchers using the facility

(i)Through collaborations with the SDSS team, which have involved AAT/2dF follow-up spectroscopy of high-redshift QSO candidates and Luminous Red Galaxies (at 0.1<z<0.8): about 12 Australians

(ii)Access to the various data releases from SDSS: many.

2. Number of Australian PhD based around each facility

Through the above: 1 PhD.

3. Instruments, technology associated with each facility. 

4. Science Highlights of each facility

US: many!

Australian: The 2dF spectroscopic follow-up of high-z QSO candidates is high profile research. The LRG and QSO (2SLAQ) redshift surveys that are currently being undertaken with 2dF are highly likely to produce high impact science.  

5. Approximate capital value 

6. Expenditure in each area: facility running costs only

FUTURE 

Further collaborations involving the use of 2dF on the AAT for spectroscopic follow-up of interesting samples of objects found in the SDSS are certain to continue. The advent of AAOmega on the AAT provides an important strategic opportunity to further enhance the scope of such collaborative programs.
The construction of the ANU Skymapper telescope and its undertaking of a Southern Sky Digital Imaging Survey, should provide valuable synergies with SDSS.

Australian astronomers will continue to mine and exploit the data from SDSS as it becomes publically available.

Appendix: PhDs using the AAO

Michael Drinkwater (UQ)
2002B = 11

D. Londish, C Harrison, M. Mengel, T. Hill, C. Purcell, S. Marsden, (C. Trott), P. Price, L. Elliot, Y. Fenner, I. Wong, M. Salvo

2003A = 14 (8 new)
L. Stanford, T. Hill, C. Purcell, A. Peyaud, P. Price, G. De Silva, L. Campbell, T. Mauch, P. Priestley, C.Thom, M.Coleman, Y. Fenner, C Harrison, , L. Elliot
2003B = 7 (2 new)

G. De Silva, M. Pierce, , Y. Fenner, (C. Trott), B. Conn, A. Peyaud, M.Coleman, C. Thom, (A. Karick)

2004A = 9 (2 new)
G. De Silva, S. Chamberlain, C. Thom, (R. Jurek), B. Conn, A. Peyaud, M. Pierce, D. Frew, L. Elliot, S. Campbell
2004B = 7 (7 new)

A. Frebel, P. Lah, E. Westra, S. Longmore, (M. Doyle), W. Reid, I Klamer, K. Kranz

2005A = 12 (4 new)
J. Robles-Martinez, E. Westra, S. Longmore, I. Klamer, A. Frebel, W. Reid, M. Pierce, P. Lah, J. Rich, L. Campbell, T. Mauch, G. Georgevits
Total distinct PhDs in 3 years = 34
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