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(1) Status in 2000

Benn & Sanchez published their analysis of world astronomy citations demonstrating that during 1995-1998 citations to CFHT papers were a factor two higher than those to papers based on the next most-highly cited 4-m class telescope.  That is, among the thirteen 4-m class telescopes, papers from the CFHT were having the highest impact as measured by citations.  However, the strong citation impact of the 10-m Keck Telescopes was already evident in their study, thus serving as the harbinger of the new era in which 4-m class telescopes would play different roles to those of the 8-10 ones coming on-line.

CFHT was in the 5th year of operating with a budget frozen by the agencies in 1995.  [NRC and CNRS each contribute US$2.77M/yr, and UH contributes US$0.64M, for a total annual budget of US$6.14M.]

The CFHT partners were well advanced in their development of MegaPrime/MegaCam, the new upper end and associated one square degree CCD camera, the largest project identified in the Wide Field Imaging Plan approved by the CFHT Board and associated agencies in 1994-1995.  One-time extraordinary contributions by NRC, CNRS and CEA launched the multimillion-dollar MegaPrime/MegaCam project in 1995.  

The Scientific Advisory Committee, SAC, was working with its MegaCam Survey Group to define the parameters of the proposed large CFH Legacy Survey (CFHT LS) Program.  SAC was also providing constructive advice to CFHT management regarding their detailed plans for the New Observing Process and associated developments that would facilitate efficient observing with MegaCam, including queue and service operations.

The Executive Director (Greg Fahlman) was elaborating a plan to develop the wide-field infrared camera, WIRCam, previously recommended by SAC.  Negotiations were concluded with the Korea Astronomy Observatory that allowed Korean astronomers to have access to CFHT observing time over the four semesters commencing in 2000B, in respect of their assistance towards the development of WIRCam.  Similar negotiations were in an advanced state with Taiwan.

The new Mauna Kea Master Plan was adopted by the University of Hawaii Board of Regents that set important boundary conditions for future facilities on Mauna Kea, including replacement of existing facilities such as the CFHT.  The CFHT Board approved the Executive Director’s request to finance conceptual studies for CFHT renewal options, the preliminary results from which were central to animated discussions at the CFH21 anniversary meeting in December 2000.

(2) Developments on the international scene for the project since 2000.

The final reports with three quite different designs for a large replacement telescope on the CFHT site were discussed extensively at the 6th CFHT Users’ Meeting in Lyon, from which a major Canadian effort emerged (see also the LOT MTR report).

In 2001 an MOU was signed between the National Taiwan University and CFHT, with similar goals and conditions as those previously negotiated with Korea. 
 
SAC and associated working groups led extensive community planning over several years for major science programmes to be conducted with MegaCam. ,In December 2001 the Canadian and French agencies committed to supporting the ambitious CFHT LS, and the Board established policies to guide access to the data.  Continued access to CFHT for smaller Principal Investigator projects was part of the policies put in place. The survey:

· focuses on three principal scientific themes, 

· A very wide, shallow survey of the ecliptic plane primarily for solar-system studies beyond Neptune

· A wide synoptic survey for large-scale structure and matter distribution through weak lensing

· A deep synoptic survey for SNe Ia and galaxy distributions leading to dark energy parameters of unprecedented accuracy

· is designed to take strategic advantage of unique capabilities before other 4-m telescopes have competitive instrumentation, and 

· represents a commitment of about 500 nights of Canada and France’s observing time during its 5-year lifetime.  

In 2003 Christian Veillet was appointed Executive Director, following Greg Fahlman’s departure to become HIA DG.   MegaPrime and MegaCam were commissioned, and the first CFHT LS data were obtained.  The New Observing Process, which is critical to effective use of CFHT in the era of queue and service observing, is functioning, as are France’s TERAPIX data processing centre and the CADC archiving and distribution process for CFHT LS data products.  The degree to which queue service observing mode has moved to centre stage in CFHT operations could not be foreseen at the time the LRP was crafted: it was expected for new facilities like Gemini, but CFHT is in some ways showing very effective leadership in implementing queue scheduling.  This is an example of the ways an “old” telescope with new ideas and first-rate staff can lead.

The 7th international CFHT Users Meeting occurs on 13-15 May 2004 in Campbell River, BC.  WIRCam should be ready for initial tests on the sky in late 2004.  The Board is encouraging “the CFHT member communities to explore large joint programs that would make the best scientific use of WIRCam.”  This will be a major topic of the Users’ Meeting.

(3) Developments in Canadian contributions toward the project since 2000.

HIA’s ATRG-V delivered its components of the MegaPrime system, which are performing well.  
CFHTIR, a 1kx1k infrared camera was being built under contract by the LAE at U. de M. It was delivered in the Fall of 2000 and put into operation in January 2001.
While MegaPrime and WIRCam are the marquee instruments at CFHT, the Canadian and French communities have also developed Espadons, a bench mounted echelle spectro-polarimeter which is scheduled to be installed as a permanent visitor instrument at CFHT in 2004. The Canadian component of this work was financed through NSERC. CFHT has made small cash contributions as well as contributions-in-kind to this effort. 

CFHT let a contract of US$20K to a consortium of universities, industry and NRC-HIA led by Ray Carlberg to explore for CFHT21 a replacement facility, which led to an exciting design and stimulated a great deal of interest in Canada.  Moreover, it laid the foundation for a successful application to NSERC by the group, which received in 2001 $135K/yr over 3 years to explore VLOT telescope  partnership options further.  An ultimate outcome of the latter has been Canada’s current participation in the TMT project, and the associated “second-to-none” principle whose benefits the CFHT partnership have amply demonstrated.

(4) Approximate amounts of LRP funds spent, and how distributed (e.g. staff, contracts, equipment) up to now, and projections to 2005.

As noted above, CFHT negotiated contributions towards WIRCam development with Korea and Taiwan.  While this process led to a reduction in available observing nights, it also reduced the amount of money that France and Canada had to find to enable WIRCam to proceed.   With the partial allocation of LRP funding in December 2001, NRC was able to match the US$300K provided by France towards the purchase of WIRCam detector arrays.   It was not possible to increase the CFHT operations budget by the amount recommended in the LRP to assist with the increased costs for MegaCam operations (however, see next section).  

(5) Approximate amounts of non-LRP funds spent and how distributed over the same period.

As noted in David Schade’s report on Data Mining/Canadian Virtual Observatory activities, NRC provided through an internal competition process funds to support the first stage of CFHT LS data archiving, distribution and associated tools for utilization by astronomers, the costs of which were unknown at the time of the LRP.  Please refer to his report for details.

A large consortium of university astronomers led by Ray Carlberg obtained an NSERC grant of $470K/yr over 5 years to conduct CFHT LS research; this grant is supporting approximately 10 post-doctoral fellows and 40 students.    Data acquisition effectively began in 2003B.  The CFHT LS is enjoying some tremendous successes in acquiring data, pulling together teams to ensure science is done, ensuring follow-up on 8-m telescopes, and demonstrating the capabilities and limitations of the current data. It is a compelling story that CFHT, as a 3.6-m telescope, is leading the majority of the 8-m's in important work. 
However, data acquisition for the LS is going more slowly than predicted, and image quality to date has not agreed with predictions based upon CFH12K experience (the LS IQ distribution is broader). The LS Science Steering Group has proposed a number of actions to SAC to get the LS back on the schedule set in Canada by the NSERC grant, including the possibility of allocating a larger percentage of the available nights to LS.  The current status of CFHT LS will be a major topic at the May Users’ Meeting.  Moreover, by original Board design, SAC will conduct a mid-term peer review of CFHT LS in Fall, 2004.
(6) Anticipated status of the project, internationally and in Canada, in 2010 with continued support from LRP funds, and the amounts of funds needed over 2006-2010 to achieve this goal.

Skillful management by recent Executive Directors has enabled CFHT to live  within the operating budget frozen in 1995.  However, inflation on salaries and purchases, maintenance of an aging facility, and the increased expenses of operating the sophisticated MegaPrime/MegaCam facility in queue service-observing mode result in projected deficit budgets from 2004 onwards.  For 2004 and 2005 they can be balanced by drawing down the contingency fund (designed to cover major maintenance such as dome painting, major breakdowns of the capital assets, etc.).  

To maintain the current level of operations from 2006 onwards would require an annual ~2.5% budgetary increase to counter inflation.   CFHT LS was designed as a 5-yr observing project, and the partnership envisioned a minimum of 3 full years of intensive WIRCam observations, both of which require CFHT operations at the present level until ~2009. 
Two other projects with considerable scientific potential are being carried out through CFHT but without significant Canadian involvement to date. One is Pueo Nui, a proposed upgrade to the AO system (Pueo) that will offer very high Strehl ratio imaging at IR wavelengths as well as being capable of imaging at quite respectable Strehls in the visible. The other project is OHANA, an ambitious experiment to link all the AO equipped telescopes on Mauna Kea with fibre-optics and operated as an interferometer. OHANA concepts have been tested at CFHT, Gemini and Keck with success. The next step is to link Gemini and CFHT with the beam combiner and delay line system installed in the CFHT Coudé room. 
The LRP MTR has the opportunity to judge whether the CFHT is losing its edge on front-ranked science on the time-scale, or as rapidly, as envisioned in 1998-1999 when the LRP was formulated. The extensive capital investments in the forefront instruments of MegaPrime and WIRCam, coupled with the New Observing Process developed internally at CFHT, offer capabilities otherwise unavailable to the Canadian community and hold the promise of excellent scientific returns for the balance of the decade. With the expressed support of the MTR Panel, HIA is prepared to seek the funds needed for an inflationary increase to the CFHT operations budget of ~2.5% per annum through FY09-10. 
The proposed 2.5% ramp would cost Canada a total of approximately $500k over the five-year period (exchange rate dependent; assumption is 0.75) 
Context:  The LRP noted, “The CFH 3.6-metre telescope will lose its edge as a front-rank instrument, almost certainly after 2006.  The performance gain of the new 8 metre class of telescopes over the 4 metre class is roughly a factor of 10 thanks to the combination of increased light gathering power and superior image quality.  The operational cost per square metre of telescope are considerably less for an 8 metre telescope than the CFH 3.6 metre telescope.”  It went on to state, “The LRPP recommends that the MegaPrime camera, as well as the infrared camera, WIRCAM, be funded at CFHT.  Priority for resources invested in the CFH 3.6 metre telescope should be given to a new 8 metre telescope as needed, beyond 2006….Therefore, the LRPP recommends that the Canadian astronomical community maintain its current commitments to the CFH 3.6 metre telescope, including support for the MegaPrime project as well as WIRCam.  If the resources for continuing CFHT operations beyond 2006 come into competition with those needed for Canada’s role in a new 8 metre telescope, then priority must be given to the 8 metre.”  (pps. 66-67)

 (7) Estimate of ongoing annual support required beyond 2010 to permit an effective ongoing Canadian contribution to the project and/or its operation.

The CFHT Board of Directors and the Executive Director are actively exploring options for the long-term future of CFHT.  Factors to be considered from a Canadian perspective include, a) the scientific impact of the instrumentation at the end of this decade (e.g., complementarity or criticality of CFHT’s capabilities to those of other Canadian science initiatives); b) the need to ensure an appropriate transition to the TMT era consistent with the original LRP recommendations.  
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