Second ISWG Meeting -- March 12 ,2001


NASA HQ

There were two goals for this meeting: Resolve the remaining AO issues from the Jan ISWG meeting and execute the science review for the re-scoped NGST.

Members present: Hammel, Werner, Hutchings, Rieke, Stiavelli, Margon, Jakobsen, McCaughrean, Kirshner,  Stockman, Mather, Helou by phone

Remarks by Rick Howard -- showed "Fever" chart

He stated that foreign agreements are not yet formal binding agreements.

$65M of instrument costs accounted as foreign contribution

Through 2006, U.S. contribution is short $80M relative to budget guideline. If the $125M foreign contribution could be used to true value it would accounted against this $80M 

Bernie Seery -- no formal commitments yet, Bonnet and Weiler have signed a partnership agreement (last summer)  -- Europeans would provide NIRSpec, spacecraft or spacecraft components, had half of  MIR instrument

· but spacecraft is likely to be more complex and worth more because NGST is so massive

· polishing mirror is of less value because mirror area is less

· will have a workshop at ESTEC after FIRST/PLANCK spacecraft vendor is selected

· proposals from primes will arrive in August with ~45 day evaluation period

· Canadian contribution not under as much time pressure but still working this, non-instrument contribution has proven problematic , looking at whether guider is the correct contribution, possible contribution to ISIM structure

Jakobsen -- put a lot of weight on the Bonnet-Weiler agreement, most sensitive about instrument allocation which they are happy with now, solved Euro devaluation problem by  rounding up extra contributions from member countries, stated that the ball is in NASA's court in terms of spacecraft/non-instrument contributions

Ballpark estimate of value of European contribution for NIRSpec is ~$65M

Matt Greenhouse -- International Partnership Options

· Anne Kinney mentioned having Centers compete for managing MIR and it would then become a "Facility" Instrument

· NIRCam Acquisition Option A: Joint Science Team, NASA - CSA would negotiate an in-kind contribution of hardware and services that would be relatively independent of  detailed design descriptions, P.I. would not be able to select vendors, PI does architect the international agreement so hard to hold him accountable, Canadian investigators do not participate in initial conceptual design

· Margon pointed out that many universities could not accept contracting where external contracts were pre-specified

· Option C: No CSA Hardware, Baseline Instrument, problem is the cost is not within current budget guideline ($25M shortfall)

· Option D:  No CSA hardware, re-scope hardware to have 5-7 sq arc min FOV with 6-meter telescope, forces separate fine guidance trade closure prior to prime contractor and instrument PI selection

· "Mitigation" on Option A -- have an extra review 9 months after selection to examine the international agreements, have Canadians include incentives in contract for their hardware

· Discussion of Wave Front Sensor -- claim is that it should be part of the camera because it would occupy the best image quality position, needs focus mechanism and pupil viewing optics and would take ~4 filter positions, must be fully redundant system

· Discussion for fine guidance -- need an additional filter, 2 or more channels each with focus mechanism

· IMPORTANT -- fast read rates just imply clocking sub-arrays at their normal rate 

· Negative for Option A -- lose some flexibility in being able to re-design instrument

Costs of instruments not low if you include value of shared resources 

Switched to MIR issues

· Matt Greenhouse thinks that US P.I. and European optics module leads to sequential selection and an extra year to schedule

· Anne Kinney  would prefer to have a U.S. only MIR

Jakobsen suggested that the NIRSpec include some U.S. science team participants to mitigate Anne's concern about too little U.S. instrument participation

Lunch

Matt Greenhouse-- Presented Status of AO Recommendations from ISWG Meeting No. 1 -- work packages have disappeared but whether to split the NIRCam and guider and how to employ the Canadian contribution not resolved.

Presentations on Science Themes

Kirshner -- Cosmology and Structure of the Universe

Presented an examination of  D2n2  where n=no. of pixels is a measure of the  telescope's power   Do we have correct balance between D and n? He presented this partly because many of the cosmology programs rely on large nos. of pixels.

Does not think cosmological parameter game will be played out by time NGST flies -- ask new questions like how does the vacuum energy/pressure depend on the density of the Universe

Rieke on Galaxy Theme

Much of this program which is the core of the "Dressler Report" science retains its importance and viability with the de-scoped NGST but programs looking at internal kinematics of galaxies have disappeared because of  lack of high resolution spectroscopy on NGST (but some of this is possible from the ground, especially with a 30-m). Chandra and XMM results from deep surveys may force a re-examination of  the AGN portion of the theme.

 Helou  comments -- proposing very long integrations at the beginning of the mission -- may want to think carefully about this, made point that higher S/N is needed to be sure that a drop out is a drop out,  one billion years is probably not consistent with z=10 detection limit 

· thinks a larger solid angle may be required 

· uncertainty in modeling the high redshift Universe at least as large as the sensitivity drop between 8- and 6.5-meter

Margon - History of Milky Way and its Neighbors


C-M diagrams so conceptually simple but very difficult to execute ( m~30-31, crowded fields, high dynamic range, needs 0.6µm)


Bottom line: He still thinks that this program is viable


Emphasized that the age of the Universe could be found independent of cosmology or stellar evolution, showed some encouraging results on M4 using WFPC2 

Made a plea for observing at wavelengths less than a micron -- really wants to get to at least 0.6µm

============================================================================

Day 2 

Star Formation Theme - McCaughrean


85% of the science relies on MIR, R~3000 spectroscopy is a key component


~60% of the 85% relies on spectroscopy

goals include nailing down IMF, looking at star formation efficiency,  dissipation of disks by environment

mentioned that proper motions of HH objects needs to be done an less than a year time scale because H2 cools on a one year time scale.


Made a plea for line imaging


Also emphasized that spatial resolution is of paramount importance -- even more important than sensitivity


Mentioned importance of studying star formation in nearby galaxies (e.g. LMC to look for metallicity induced IMF variations)


Use mid-infrared to detect H2 at 17 and 28µm to get gas in disks


Use spectroscopy to look at evolution of  gas and organics in YSOs

Mike mentioned that NGST would enable study of circumstellar gas around solar mass objects rather than just around the most luminous YSOs 

Formation and Evolution of Planetary Systems and Debris Disks -- Werner


Illustrated how NGST follow-up of SIRTF legacy discoveries would be a powerful tool


Mentioned that the Disk Evolution DRM was the most powerful to him


Spatial resolution on disks extremely interesting both for evolution of disk and signatures of planets


Spectroscopy of disk material way to tie Solar System to other disk systems


No brainer that this subject will be important in 2009: SIRTF and ground will provide enough data that theories will get developed that can be tested quantitatively with NGST


Gave low ranking to detection of  mid-infrared emission as SIRTF may do this better at longer wavelengths.


What's missing -- no comet spectroscopy program -- may need to re-visit planetary tracking requirement, Long said that this could be very expensive (think of guider and how star would move across pixels some of which that might have some cosmetic problems). Original baseline tracking rate was 0.0006 "/sec, but after consultation between Hammel and the Project during February, the baseline tracking requirement was assumed to be increased to  .015"/sec.

Stockman -- may be close in comets can be done with SOFIA because they are brighter

Greenhouse mentioned that could interrupt tracking to pass bad pixels

Science discussion should include more on disk atmospheres, disk geometry, grain evolution

Re-scope has not impacted this science substantially but recall Ewine's statements about spatial resolution being important.

Integral field spectroscopy a good choice in the MIR for this program.

This program breaks down  50-50 in terms of time, 75-25 in terms of science return in favor of  mid-infrared.

Matt -- would like a more specific DRM against which to benchmark the facility and instruments

More important now is to get a clear core set of capabilities 

 Werner suggested re-writing themes for use with the AO,  proposers need to show how their instruments address the themes

Most significant impacts of re-scope:

1) crowded field photometry

2) photometric redshifts -- sensitivity at short wavelengths makes Lyman-break difficult

3) loss of spatial resolution 

4) in areas where we don't know what's happening, the loss of sensitivity presumably lessens the chance of  success but difficult to quantify because of large uncertainties in the theory

Instrument changes: R~3000 in MIR, narrowband imaging,  R~100 below 1µm, does R~1000 need to go below 1µm?

Hutchings -- need to be careful about looking at what ground can do, for example the weak lensing  may benefit more from large field of view than from high spatial resolution 

Review of Individual DRM Programs

Cosmology -- Re-ionization DRM,  limit of 29 has risen to 28.5 to get R~100 with a one-day integration (or integrate 2.5 days longer), does not need multiplexed spectroscopy, H-alpha no help because emissivity too low. Does this project require extending the range below 1µm?

      Hutchings:  Image quality 2microns could be a problem -- z~7 puts Ly-alpha at 1 µm  and could lose too much light at slit.

       There was some debate about relevance of cosmological parameters from supernovae.

      Stockman -- lensing on large scales for z<1 will be attacked from ground,  NGST can look at higher redshifts, the shallow, wide angle survey vulnerable to being done well from the ground, program to use NGST to measure masses of individual galaxies more attractive (  keep this part, masses of clusters at z>1     

       Hutchings  is also important but note that theory assumes that mass distribution

     Virgo micro-lensing -- may be dead with rescope because of bigger pixels so S/N becomes unrealistically high

     GRBs -- interesting but not of the same importance as other programs

Galaxy & Evolution Theme 


Deep Imaging Survey -- remains compelling and of central importance; Massimo suggested  that the mid-infrared adds some robustness to photometric redshifts

· short wavelength sensitivity could be an issue

              Spectroscopic Survey -- used to measure physical properties and to check photometric redshifts,

 R~5000 spectroscopy better done from the ground  , continuous coverage in wavelength
at R~1000 important, need to look at R~100 wavelength range, Kennicutt thinks this is very important w/ MOS to measure representative set of galaxies

( need to run a simulation of the value of extending the R~100 spectrometer to shorter wavelength


Cluster study -- repeat imaging, spectroscopy on small samples of clusters. This was judged to be not as important as field galaxies


AGN study -- repeat observing strategy with QSO/AGN in center of field,  original sample proposed includes 8 type 1s, 8 type 2s,  connection between bulge mass and BH mass keeps this interesting but will also be a focus for ground -- Hutchings has already resolved QSO at z~4.2 with AO on the ground, 

· Obscured Galaxies -- Mike points out that SIRTF/SCUBA will create wonderful understanding of the number counts and star formation rate but only NGST can look at the morphologies, whether merging is important  -- combine with ALMA to understand character of galaxy hosting the star formation

· Make argument that we lose some of the value of SIRTF if we can't follow-up SIRTF discoveries

· Hashima -- point out what has changed since Dressler report (e.g. discovery of far-IR background,  SCUBA galaxies, other evidence for dust at high redshift)

History of MW -- Jakobsen points out that this is close to falling off the table because of  PSF issues. Hutchings mentioned that they have a tool for simulating this. Note report from Rich that M92  would require V~31.5 which looks very difficult with a 6-6.5-meter. Need to check whether the smaller NGST will have the sensitivity to execute the WD Cooling curve project because of combination of loss of sensitivity and PSF degradation (this needs careful assessment!)

EE spec is 79% w/ r=.15" at 1µm and is vulnerable to further degradation 

IMF in SMC, nearby dwarf spheroidals  still possible.

Fraction of Old Stellar Halo Pops involving metallicity, Virgo cluster galaxies problematic because of lack of V filter, crowding issues.

Formation and Evolution of Planetary Systems and Debris Disks 

Hammel-- KBO focus probably correct for Origins Theme, other topics include evolution of planetary atmospheres which relates to L, T dwarfs, because we don't know where this field is going want to be sure that moving tracking is possible  and should be justified on the basis of  requirements for the Origins-related science 

· What  rate is really needed? , linear tracks OK?   

Lunch

John Mather presented  a MIR rationale -- think about what fraction of the Dressler report has been done from the ground, what has changed from the Dressler , what was the highest z galaxy at time of Dressler report, highest z evidence for dust

· expand disk and jet theme to indicate that they are models for what happens at higher energies in galaxies

· take out mid-IR coronagraph in favor of 4-5µm coronagraph

· what was the state of star formation/planet searches at time of Dressler report -- how many brown dwarfs, KBOs,  planet discoveries were known

· do science news metric on star formation / planets 

· mention that spatial resolution important for star formation, planets but sensitivity is crucial for cosmology/galaxy evolution

The ISWG the discussed what has been happening with MIR planning  

Summary of ISWG MIR recommendations  -- get MISC going immediately,  keeping AO P.I. option open fine if it does not conflict with need for detailed design. If too detailed, switch immediately to Facility Mode. AO would still go out for Science Team. Also see Attachment 3.

Went into executive session -- Hutchings presented Canadian complaints  about how they have been treated -- still not being asked about AO issues. 

See Attachment 2 which summarizes the ISWG recommendations about the NIRCam/guider.

Attachment 1: Meeting Agenda

Monday      Mar 12      MIC-5A at NASA HQ

8:30am-8:45
    Review of NGST Partnership Plan: History, 

                Goals, Commitments 




 Seery

8:45-9:15
    Review of NIRCam Acquisition Options

 Greenhouse

9:15-10:15
    Discussion and Assessment of NIRCam Options
 All

10:15 - 10:30   Break

10:30-11:00   Review of MIR Instrument Acquisition Options   Greenhouse 

11:00-12:00
    Discussion and Assessment of MIR Options
 All

12:00-12:10     Status of AO recommendations from            Greenhouse

1st ISWG meeting 

12:10-12:30     Answers to information requests from         Greenhouse

1st meeting   

12:30-1:30  
Lunch

1:30-1:45pm     Cosmology and Structure of the Universe Theme  Kirshner

1:45-2:00pm     The Origin and Evolution of Galaxies Theme
   Rieke

2:00-2:15pm     The History of the Milky Way and its Neighbors Margon

2:15-2:30pm     The Birth and Formation of Stars Theme      McCaughrean

2:30-2:45pm     Origin and Evolution of Planetary Systems      Werner

2:45-3:15pm     Discussion of the NGST Science Themes and 

                Science Goals 





All 

3:15-3:30pm         Break

3:30-4:45am     Discussion of Galaxy Evol. Props.   
Proposal Primes

4:45-5:30pm     Discussion of Star Formation Props.   
" 

Tuesday             Mar 13    MIC5-A

8:30-9:45am     Discussion of History of MW Props.     Proposal Primes

9:45-10:00am        Break

10:00-11:00am   Discussion of Cosmology Props          Proposal Primes

11:00-12:15pm   Discussion of Planetary Sys. Props.          "

12:15-1:00pm        Lunch

1:00-3:00pm     Formulate review recommendations

Adjourn

Attachment 2: Draft NGST ISWG Recommendation Concerning Joint NASA/CSA Development Of  NIRCam And Canadian Role In NGST:

The ISWG recommends  that NASA/CSA/ESA and the NGST Project Office explore the following framework for development of NIRCAM and for the CSA contribution to NGST:

1. Fast guiding function and wavefront correction to be removed from NIRCAM, and CSA to provide stand-alone fast guider/wavefront correction module for inclusion in ISIM.

2.  In addition to fast guider/wavefront correction module, CSA appears willing to consider additional hardware contributions to NIRCAM.  The ISWG recognizes the potential importance of such a contribution in enhancing the scientific capability of NIRCAM.

3.  NASA to select a NIRCAM science investigation, PI, science team, instrument design, etc. through the usual AO process.  

a. Proposers to indicate how their instrument design/development might incorporate CSA contribution[s] in kind with value up to (TBD)$.  Results of Canadian NIRCAM studies to be made available – as information - to US proposers as part of AO package.

b. NIRCAM PI to negotiate CSA contribution in joint PI/CSA/NASA discussions following selection.

4. Assuming that CSA provides the fast guider/wavefront correction module [and regardless of outcome of process described in (3) above], CSA will be invited to name X members to the NIRCAM science team and Y members to the NIRSPEC science team.  This participation would be in return for CSA provision of the fast guider/wavefront sensor module.   

5.  CSA will also receive a fraction Z of the guaranteed time on NGST, with X,Y, and Z to be determined by appropriate international negotiation and reviewed by the ISWG.

Attachment 3: Draft ISWG Recommendation on Development of MIR Instrumentation for NGST
1) The ISWG recommends completing selection of the Mid-Infrared Steering Committee (MISC) as rapidly as possible. This will ensure that the development schedule with our European partners can proceed as quickly as is needed for them to secure funding from various countries.

2) The MISC should define the details of the mid-infrared instrument to the extent necessary for the Europeans to solicit contributions for their share of the instrument. Early in this process, the American members should discuss the development of the plan with a NASA HQ procurement official to clarify whether the plan would conflict with the Announcement of Opportunity (A.O.) process given that what is being designed is the European, not the American, contribution. 

3) If at the time the HQ procurement official is consulted, the process has already gone too far for an A.O.  or if it appears likely that it will have to for the European needs to be satisfied, then the U.S. process should become one of having a NASA center (or JPL) take the lead role with a U.S. science team to be solicited by an A.O.

Attachment 4: Instructions to ISWG From MJR Prior to Meeting

To prepare for this meeting, I want EVERYONE to review the

science themes and goals as given at


http://www.ngst.nasa.gov/science/Goals.html

When looking at this material, keep questions 1,2 and 5

of the review charge in mind. Those of you who cannot attend the

meeting please send me the following for each theme by Mar 8:


1) How important do you think the goals of this


theme will be in 2009?


2) Do the DRM proposals address the science goals adequately


and correctly?


3) Are there compelling issues that NGST should be addressing


that are not represented in the themes or DRM?

I realize that not all of you can address item 2) for all themes and

proposals but I do expect everyone to address 1) and 3). People

attending the meeting should be prepared to discuss these items.

As you can see from the agenda, we will discuss the DRM proposals.

I have made review and presentation assignments below. EVERYONE

is expected to review the proposals assigned to them. If you

are not coming to the meeting, please send your comments on the

proposals to both the prime and secondary reviewers (and cc me)

by March 8. You should address 1) Whether the proposal makes a

key contribution to the themes and goals; 2) Whether there is a

better way to achieve the intended result; 3) Whether the proposed

observation is feasible and reasonable with a 6.5-meter telescope.

Material in Datapack#2 and the NGST Time Estimator at 

http://www.ngst.stsci.edu/nms/main/ can be used to help but

note that the time estimator appears to default to an 8-meter.

I'll send  a notice when this is fixed. I don't intend for

everyone to re-do the time estimates but rather to check that

the time estimates reflect the actual observation. You may

find it helpful to look at 

http://www.ngst.stsci.edu/studies/drmv2.3/#table

which indicates the changes to various programs. The

original intent for each DRM proposal can be inferred from the

DRM proposal listings we received at the last ISWG meeting

which are also on line at 

http://www.ngst.stsci.edu/drm/programs.html

Those presenting the proposals given the highest ranking by the 

ASWG (listed as core below) will want to be particularly thorough

in reviewing these proposals as they have been viewed as the

key drivers for NGST. We all will want to consider whether this

is the correct suite of observations or whether some further

tuning is needed.

Theme Presenters: You can find summary descriptions of each  

theme in the booklet containing the DRMs that was distributed

at the first ISWG meeting. Your job is to set the context for

the discussion of the proposals that constitute each theme. If

you feel that some important element of a program in your theme

area has been left out of the DRM proposals, be certain to mention

that. You should also include your thoughts on what science goals

in your theme area will require the use of a space telescope and

what progress in attacking the goals will come from groundbased data.

In thinking of what can be done in other ways, consider the whole 

range of possibilities such as ALMA if appropriate.

Proposal Presenters at the Meeting

The Core DRM Proposals (also listed in Datapack #1 from the meeting)

From Galaxy Evol. Theme: 

The Formation and Evolution of Galaxies I: The Deep Imaging


Surveys -- Prime  Helou, Secondary  Stiavelli

The Formation and Evolution of Galaxies II: The Deep Spectroscopic


Surveys -- Prime Stiavelli, Secondary Kirshner 

Formation and Evolution of Galaxies V: Obscured Star Formation --


Prime Helou,  Secondary Rieke

From Cosmology Theme:

Mapping Dark Matter -- Prime Stockman, Secondary Margon

Searching for the Reionization Epoch -- Prime Jakobsen, Secondary


Hutchings

Measuring Cosmological Parameters -- Prime Kirshner, Secondary Mather

From Star Formation Theme:

Physics of Star Formation: Protostars -- Prime McCaughrean, Secondary 


Werner

Other Proposals

Cosmology:


Observing the IR Transients of Gamma-Ray Bursts -- 



Prime Stockman, Secondary Kirshner


Microlensing in the Virgo Cluster --



Prime Stiavelli, Secondary Rieke

Origin & Evolution of Galaxies

     Formation and Evolution of Galaxies III: Cluster Galaxies --



Prime Helou, Secondary Stiavelli

     Formation and Evolution of Galaxies IV:  AGN --



Prime Hutchings, Secondary Helou

History of the Milky Way and Its Neighbors

     The Age of the Oldest Stars from the Faint End Slope 

        of the White Dwarf Luminosity Function in Globular Clusters --



 Prime Margon   Secondary Jakobsen 

      A Complete Initial Mass Function for Old Stellar Populations --


     Prime Krishner
Secondary Margon

      The Ages and Chemistry of the Oldest Stellar Halo Populations --

         Prime Margon    Secondary  Stiavelli


  A Spectroscopic Study of Cool Field Brown Dwarf Stars --



 Prime McCaughrean Secondary Stockman

Star Formation

      The Origins of Sub-stellar Mass Objects: Probing Brown Dwarfs 

           and Extra-solar Planets in Star-forming Regions --



 Prime Werner     Secondary McCaughrean

Planetary Systems

      Evolution of Circumstellar Disks Around Young Stars  --



 Prime  Werner
   Secondary McCaughrean


      Detection and Characterization of Jovian Planets & Brown 



Dwarf Companions in the Solar Neighborhood --


  
Prime McCaughrean  Secondary Hammel

      A Survey of the Trans-Neptunian Region --



Prime Hammel
Secondary Rieke 

      Measuring the Physical Properties of Kuiper Belt Objects --



Prime Hammel
Secondary Rieke

      Explorations in Astrobiology: Evolution of Organic Matter from 

          the ISM to Planetary Systems --



Prime Werner
Secondary Hammel 

