Action Items   Decisions
Introduction

· Questions for Directors (PW)
· Need to make sure Shri agrees with NGAO project not holding funding contingency (or agree on the cases for which we need to hold contingency). 
· How many of the Federal dollars can we assume are from TSIP?  Is there a limit?

· Still need to figure out whether non-TSIP proposals need to include indirect costs and whether they are part of our cost cap.  UC & CIT will ask for their share of indirect costs.

· Need to clarify SAT charter.

· B2C Review 

· Success Criteria

· We have a credible technical approach to producing an NGAO facility within the cost cap

· The revised science cases and requirements continue to provide a compelling case for building NGAO
· We have reserved contingency consistent with the level of programmatic & technical risk 
· Deliverables for the review

· A summary of the revisions to the science cases & requirements

· A summary of the major design changes

· A summary of the major cost changes (cost book updated for design changes)

· A summary of the major schedule changes

· A summary of the contingency changes

· Deliverable from the review

· A summary of the reviewer findings (not by team)

· A team response to the reviewer report

· A report of the results to the SSC (not by team)

· Assumptions

· Our starting point will be our SD cost estimate with the addition of the science instruments and refined by the NFIRAOS cost comparison. Better cost estimates will be produced for the PDR

· No phased implementation options will be provided (some may be for the PDR)

· Major documents (SCRD, SRD, FRD, SDM, SEMP) will only be updated for the PDR

· This is an internal review.  We participate in identifying the reviewers.

· Costing

· Consider others for a cost review (ideas: Palmer, McLean)

· Ask people how confident they are in their cost estimates

· Consider some mods to costing approach (i.e., cost totals on cost sheets)

· Consider other cost comparisons (i.e., GPI; GPI might be able to help with comparison)

· Observation: RD feels that we may only be able to compare ~ ¼ of our items with NFIRAOS.

Core Science Requirements

· Draft set: 

· 1) High sensitivity & sky coverage with 50% EE in < 70 mas (driven by high-z galaxies)

· 2) Strehl > 20% at 850 nm (driven by black holes in nearby galaxies – need kinematics)

· 3) Astrometric accuracy < 100 uas at K-band for SO-2 (driven by GC)

· 4) Backup NGS mode (no worse than K2 NGS)

· 5) IFU multiplicity is below a line

· Doesn’t include high performance IR imaging case (may be implied by 2 and 3)

· Need to think about science at J (compared to K1 LGS; this is not being exploited in science cases) Add BH in nearby AGNs.

· Need to clarify priority on high sensitivity needed for narrow field/diffraction-limited IFU.

· Need to clarify priority on sky coverage for all types of science.

· Should also take a look at Science drivers to see if they impact the core science requirements.

· Decision to reduce high contrast requirements to just first requirement (just nearby, low mass brown dwarf case).  Make target set 2 a goal.  Target set 3 is a low priority goal.

· Need a methodology for cost/benefit trade.  Focus on a few cases to understand the trades and then look at the impact on other cases.

· What should be the performance in NGS backup mode &/or should there be a priority on an NGS mode?  Remember that we will also have NGS on the other telescope.  Could we upgrade the other telescope AO for NGS?  Consider NGS backup for interferometer also. 

· Priority 2 should be an EE requirement if it is for BH in AGNs. Sky coverage also important.  

What requirements drive cost?

· Need to also consider sensitivity (both point source & diffuse)!

· Agreed to take a more conservative approach to sodium density.  3E9 atoms/cm2 instead of the median of 4E9 atoms/cm2.  

· Agreed not to change from median seeing conditions.

· What is cost of NGS mode?  Could we use instrument on other Nasmyth platform as backup.

· Consider the following changes:

· N = 40 or 48, versus 64, actuators

· Lower power PnS lasers in combination with ~50W in a modest 40-60” diameter fixed asterism.

· Use new multi WFS tomographic error propagator for now (until we can better understand).

Cost Savings Ideas (also look at Don’s slides)

· Visible IFU, SWIFT, for Palomar cost ~$3.5M.  Could we bring to Keck in exchange for nights?  (SWIFT size ~ 18x54x36”).  ~ 6 months from now likely to know utility at Palomar.

· Upgrade Keck I 20W laser to CW for $2M.

· May be able to get more return from LMCT laser by being on peak of sodium line (at most a factor of 2).

· Put NGAO on K1 instead of K2 (i.e., launch telescope reuse).

· Consider a single relay option.

· What can we do to improve OSIRIS sensitivity?  Better grating (42% thruput).  Hawaii R2G.

· Backup visible imager option: 1kx1k MAGIQ camera with 16 bits ~$37k

· Refrigerate bench instead of enclosure.

· Can we live with a fixed modest field asterism?  What is the impact on the science?  For example, can we live with a field of 60 or better 40” diameter for d-IFS science? 

· Consider getting some special filters from users.

· Can we save money with a less capable NGS mode? 

· Rayleigh or uplink AO to reduce sodium laser power & therefore cost.

· Can we cost effectively reduce telescope pointing jitter? This has a significant impact on sky coverage.  A way to save laser power.

Instrumentation

· One ADC may be worth reconsidering if we have a modest diameter field for movable IFS (same ADC could feed OSIRIS, d-IFS & NIR camera).

· Revisit ADC need for LOWFS.

· Consider more of the IR imager in refrigerated space (as opposed to in the dewar).

· Evaluate existing emissivity tool for general utility (DLM)
· IR imager pixel size trade study must consider desired spatial resolution, sky background and saturation, all of which favor smaller pixels, versus read noise.  Field of view probably not a major driver.

· 30” diameter not necessary for visible imager.  15” may be sufficient.

· Need R=3000-4000 for visible IFU (driven by nearby black hole kinematics).

· The two visible IFU R~100 science cases (asteroids & brown dwarfs) shouldn’t be considered as drivers.

· Don’t need coronagraph for visible imager.
· The wavelength overlap between the IR and visible imagers allows you to have two plate scale options around 1 um.
· Default for visible imager/IFU should be a 2k (vs 4k) detector (unless we are forced to go to 1k).  Need good science arguments to go to 4k (2k fine to achieve pixel scale and field).  Only ~35 mas spaxels may be sufficient.
· Visible imager/IFU costs need to be revised.  Remove coronagraph, include full IFU costs & DRP.

· Pursue commonalities between instruments & also NGAO (e.g., DRP, common cameras, etc.)

NFIRAOS Cost Review

· Goals

· Increase confidence in SDR cost estimate.

· Products

· Updated cost estimation data base (to take advantage of information from comparison)

· Cost comparison presentation

· Approach

· Identify differences between systems

· Identify differences in assumptions

· Identify similarities & differences in effort & procurement estimates

· Identify other support for our estimates.  Potentially comparisons to other systems (for example PW graph comparing system costs) or statistics that demonstrate reasonableness.

· Respond to reviewer sense that “methodology good, but not fully executed”.

· For example, explain blank pages

· Next steps

· RD to lay PBSs next to each other.  Provide comparison action items to team members.

· RD to put together schedule based on PW’s draft schedule.  Start with Project Plan resources & identify if more/less effort is needed.

