              CELT Science Working Group Meeting Summary

                    27 January 2000, Caltech

Attending:  Richard Ellis, Mike Jura, Mike Brown, Andrea Ghez, Rich Dekany (AOWG chair),

Jerry Nelson (Telescope WG chair), Chuck Steidel, Mike Bolte (by phone from Santa Cruz).

Of particular note: 

* The next meeting of the SWG is scheduled for Monday, March 6 (am)

 at UCLA. Further details about exact times and location will be forthcoming.

* Action items for next time:

     --Mike Bolte will investigate the need for a prime focus focal station on CELT

       We would also like Mike to talk to Steve Vogt about the science case for

       extremely high spectral resolution.

     --Richard Ellis will develop the science case for using the full 20' field

       of the baseline CELT.

     --Chuck Steidel will develop the scientific rationale for an AO-corrected field

       as large as the NGST instrument field, 2-4'. 

     --Andrea Ghez, Mike Brown, and Mike Jura will develop the science case 

        for thermal IR (2.5-20 microns) capabilities in the era of NGST sensitivity.

     -- All of us should be thinking about answers to Jerry Nelson's

questions (see below)

     -- All of us should be polling colleagues for ideas that will help

build the science case for CELT. Informal meetings are recommended at

our home institutions. 

  We had some very fruitful interaction with Rich Dekany and Jerry Nelson, who

were both on hand for the whole meeting.

We started out the meeting by summarizing findings of various members in their

"homework assignments" from the last meeting.

  * Mike Bolte summarized the limitations/compromises accepted in an HET-style

telescope. There was extensive discussion about these limitations, including:

   . spherical primary limits corrected field of view 

   . the pupil is constantly changing, leading to significantly varying

     PSF and perhaps additional complications for AO correction

   . while ~70% of the sky is accessible to a fully steerable telescope, 

     one does not have "random access" to a given position. 

   . instruments must ride on the "star tracker" above the primary mirror

   . it is unclear if an HET-style telescope would be at all useable in

     the thermal IR

   We all agreed that there is no reason to adopt this kind of design 

   unless it is substantially less expensive to build a telescope with

   the same aperture. (there is no up side to this design aside from

   cost). 

   For discussion purposes, we

   used a figure of merit proposed by Jerry Neslon that an

   HET style telescope would be worth considering if one could 

   double the collecting area for the same cost.

   Of course, we have no way of knowing the details of

   the relative cost; the general consensus was that the savings would

   probably not be that significant. 

 * Richard Ellis summarized the first meeting of the Instrument Working Group, which

   took place at UCLA in early January. He distributed a written summary adopted

   from Ian McLean's minutes. Of particular note are areas where IWG needs more

   input from the SWG:

    . SWG should be more definitive about requirements-- a more careful comparison

      to NGST must be done.

    . IWG needs to meet with SWG and AOWG to discuss ways to move forward.

    . IWG recommends a clear comparison/elimination of atlernative telescope

      architectures as soon as possible to enable focusing on final (baseline)

      design.

    . IWG needs more information on the AO possibilities

    . IWG needs to examine tradeoffs in background with NGST/SOFIA and should not

      be afraid to explore radical options (e.g. for OH suppression)

    . CELT planning needs to be better integrated, with more cross-membership

     and possibly a workshop soon [note: CELT steering group meeting with

     representatives from the WG's is planned for March 9 in Santa Cruz]

  * Andrea Ghez summarized the trade-offs of interferometry versus filled

   aperture designs. All agreed that we need to be able to defend, on scientific

   grounds, the telescope architecture we adopt, and show that we have

   thought carefully about the alternatives. 

   There was a significant amount of discussion about the merits of an

   LBT-like design, which has many of the benefits of both filled aperture

   and interferometric designs. 

  * We discussed AO issues with Rich Dekany at some length; it is clearly

   critical for us to define the scientific needs for AO field of view.

  * We had a presentation from Jerry Nelson on some questions for which

  he'd like input from the SWG.

   Some of Jerry's questions for us:

1. Would we be disappointed if there were no Cass focus for CELT?    

    Jerry argued that the only rationale for a Cass focus is throughput, there

  being one fewer reflection. Everything else associated with Cass is kind of

  a headache. There was general agreement that so long as there would be adequate

  space for a suite of instruments on the Nasmyth platform, we did not see a

  reason to accomodate a Cass focal station. 

2. Is a silvered tertiary mirror OK?

    Silver is superior to Al everywhere except lambda < 3800 A. Do we

   want CELT to work in the UV? Can the primary be silvered? Jerry mentioned

   work being done on new hybrid coatings that combine the virtues of

   Al and Ag. We should pay some attention to these efforts.

3. Do we need more than one secondary?

    Can the same secondary that would allow low-order AO for mid-IR

  applications be used for all applications? 

4. Is a prime focus desired? 

   The scale at PF for baseline CELT is 218 microns/arcsec, well matched

  to detector pixels without re-imaging. A field of view of about 1' 

  would be accessible without a corrector. Having the room for a PF could

  affect the length of the telescope and therefore the dome size and cost.

  Mike Bolte will look into the science case for a prime focus for our next

  meeting.

5. What field of view is required for seeing limited applications? For AO-corrected

 applications?

   The 20' field comes more or less for free with the baseline CELT concept; the

  question is can instruments be made to take advantage of it. The necessary

  field size for AO is an important question; the feasibility of large AO corrected

  field is uncertain enough that pushing for it should be carefully justified

  scientifically. We should be careful that the case for CELT does not *depend*

  on achieving the goal of 3-4' AO-corrected fields. Chuck will explore in more

  detail the science case for our somewhat vague idea that we should be trying

  to match the NGST  field of view for our AO-corrected images. Folded into

  this question is whether a focal plane could ever be construced that would

  accomodate such a field at AO resolution (16k x 16k, roughly). Rich Dekany

  outlined some of the unknowns for achieving large AO-corrected fields. We

  need to think much harder about what the AO applications are likely to be, and

  whether multi-conjugate AO will be scientifically essential. 

6. What should the horizon limit be?

   After some discussion we agreed that a lower elevation limit of 30 degrees

  should be a "requirement", with a "goal" of 20 degrees

7. Should the secondary be over-sized?

    Is 4% vignetting at a 10 arc-minute field angle acceptable? We thought

  the answer is "yes". So we probably don't need an over-sized secondary;

  an undersized secondary could be better for  the thermal IR, but how

  much of that can be controlled by pupil stops within the instruments?

  We need to understand in general how important various optimizations

  necessary for good thermal IR performance are relative to their 

  impact on lambda < 2.5 micron performance/science. 

8. What should the final f/ratio be? With the f/1.5 primary a final f/15

  would require a 3.64m secondary (plate scale 2.18 mm/arcsec). A faster

  final f-ration would require a larger secondary (f/10 --> 5m secondary)

  but could have extremely important impacts on both science instruments

  (reducing instrument size and making cameras easier to build for reasonable

  detector plate scales) and on the size of the telescope (faster--> smaller/shorter-->

  cheaper?).  This is a very important issue that should be discussed by

  both IWG and us at future meetings. There is an issue about how a faster

  final focal ratio would affect AO implementation which the AOWG will need

  to re-visit. 

  * It is now time for us to begin serious thought about developing the science

  case for CELT. It is probably most useful for us to assume the baseline design

  of a 30m Ritchey-Chretian fully steerable telescope with an f/1.5 primary

  and a final f/ratio in the range f/10-f/15. In particular, the most immediate

  needs are in the following areas:

     . Science case for use of the full 20 arc minute field (is there any reason

      to push this to larger fields?). The challenge here will be instruments

      that can use the full field.

     . Where CELT stands with respect to NGST; in particular, should be be trying

      to compete with NGST for near-IR imaging (e.g., do we need a 4' AO-corrected

      field?) What will we be able to do in the thermal IR that will be unique

      compared to NGST (or at least competitive)? 

     . What sort of suite of instruments are dictated by the science case? 

   Our assignments for next meeting are intended to begin to address these questions.

 In addition, it is the assignment for *everyone* to begin collecting ideas from colleagues.

 We recommend having informal gatherings to discuss what people would like

 to be able to do with a telescope like CELT. 

