SOFIA Science Steering Committee Meeting #16

April 20, 2001

Dominic Benford

Introductions:

Cliff Imprescia – new program manager, replacing Larry Caroff

Tom Green – new project scientist, replacing Ed Erickson

New members: Lynne Hillenbrand

Attendees:

Bob Loewenstein; Sean Colgan; Mark Morris; Matt Richter; Mike Haas; Tom Green; Gordon Stacey; Ramsey Melugin; Jesse Bregman; Patrick Waddell; Bob Hovde; Dave Black; Mike Bennet; Eric Wang; Phil ?; Cliff Imprescia; Chris Wiltsee; Lynne Hillenbrand; Jackie Davidson; Ed Erickson; Rick Shafer; Dominic Benford; Paul Harvey; Al Harper; Ted Dunham; Jurgen Wolfe; Göran Sandell; Alan Meyer; Jurgen Stutzki; Ronald Stark; Eric Becklin; Juleen Moon; Maureen Savage.  Late: Jonas Zmuidzinas, Geoff Blake, Steve Lord, Dave Morrison, Alfred Krabbe, Jochen Horn

Jackie: Dinner tonight; $5 gifts

Eric: Project Status

Technical Progress: 


Much big hardware built.  Nice photos from Deutschland.


Mirror polished (horizontally) to 0.4’’ (80% EE at HeNe)

Programmatic:


Major slip in schedule


New management teams (top level) formed

Budget:


SOFIA will get no extra money in FY01,02,03 (although HQ paid off some old debts)


US program downsized & slipped:



TA & Door integration start in FY02 as soon as $ appears



Test flights in FY03 as soon as $ appears

Schedule now allows “slow science start” in late 2004 (when FY04 $ appears

Instruments delivered mid-2004 so they’ll be ready for the slow start


Impact of budget cuts:



Raytheon from 180FTE to 100FTE, but longer schedule



Computer Associates (now Logicon) from 16->7 FTS



UAL cut by factor of 2 (operations planning support)



USRA lost 0.5FTE and have hiring freeze ‘til FY03



EPO cut 1-1.5FTE; leaves 1.75



UCLA lost 1.5FTE (FLITECAM supported by UCO)



SPO lost ~5FTE



Ames promised civil servant support


Germany:



Will still stay on track; finish early 2002



Interfacing with slowed US schedule TBD


HQ Review:



Formed by Ed Weiler; note that this is a manegement rather than technical review



“Independent Management Review” with Earl Reese, Mike Werner, Matt Greenhouse, Matt Mountain, members of IAR, EIRR, others.  Total 20-25 members!



Meets May 16-18, reports June 12



Belief is that SOFIA will not be killed, but that there will be many recommendations



Instrument teams will probably not be visited; we’ll hear next week


SSSC Changes:



4 new members: Lynne Hillenbrand, Geoff Blake, Jay Gallagher, Diane Wooden



4 more members rotating off next meeting: Mark Morris, Gordon Stacey, Giles Novak, Jesse Bregman



May change number of meetings next year



Members: 11 “proper” members + ex offico & PI members (15 currently with rotation); others are Ted Dunham, Matt Greenhouse, Andy Harris, Paul Harvey, Tom Henning, Jurgen Stutzki, Jonas Zmuidzinas; ex officio & PI: Ed Erickson, Rolf Güsten, Al Harper, John Lacy, Harvey Moseley, Albrect Poglitsch; Tom Greene, Chris Wiltsee



Science Council: Paul Hertz is now representative (instead of Larry Caroff); Judy Pipher chairs; meeting July 24-25

Jackie: Summary of Action Items from Last Meeting

1. SPIE papers not yet online

2. Working on access & housing at Ames

3. ICDs being discussed at Friday telecons

4. Sean added ICDs

5. Jurgen’s list of equipment – instruments must respond

6. Pump/blower ICD: still does not exist

7. Temperature sensors on mirror: 3, bonded to backside

8. Temp sensors on TA: documentation to be produced from this meeting

9. GUI Group: not done

10. Nosedock: UAL stretchout postponed action

11. EMI: torquer currents go through CLAD; carry ~4A RMS.  Note that we’ll probably have only optical and digital signals at this point.

12. SMA will not be tested at low temperature

13. Performance tests will be done by HIPO for M2

14. Water vapor monitor will probably watch the 2.6µm line.  Accuracy ±1µm PWV

15. No action on S/N for emissivity

16. New members of SSSC chosen

Alfred Krabbe: TA Status


Telescope polished; 0.4’’ at 80% encircled energy at HeNe


Secondary 0.54’’ 80% EE; No edge effect from fringe deviation


Secondary will be ion figured; expect to achieve 0.41’’ at 80% EE.


Secondary coating is SiC; hard enough to clean with steel wool!


Tertiary: dichroic has been ground; is being polished; coating tests started


Cameras going on as planned


Mechanical: all ongoing


Integration schedule is tricky, as US partner is slowing down… critical German personnel may leave before final I&T  (e.g., gap between fab and integration is ~9months)

Alfred Krabbe: IMC Workshop Results


Held in Berkeley: 6 issues discussed for image motion control

1. pointing improvements and IMC: Flexible Body Compensation and mass actuators/dampers will be used to improve pointing independent of image motion control.

2. SMA is best actuator for IMC. Instrument teams decided to keep large throw, which precludes fast corrections

3. IMC sensor: probably fast CCD/CMOS/APD/IR array.  Only works on natural guide stars.  Could use laser to monitor internal motion in the TA, and would cost ~$1M.

4. Feed optics: probably located in the Nasmyth tube; not an easy question

5. Science considerations: e.g., does superresolution at 100µm require IMC?  Does chop throw reduce when using IMC?

6. Control loop: high frequency (>100Hz) disturbances probably not well enough known until first flights.  Systems engineering needs to be done, considering overall latency. Bandwidth not yet known, and effect of differing Sis will change resonant frequencies of TA.

Stutzki: Germany science working group


Members: Güsten, Poglitsch, Röser, Stutzki, Chini, Henning, Himmes, Krabbe


Topics last time: SOFIA schedule delay; action: figure out interfacing with US


German SOFIA institute: operations phase management, time allocation, & data archiving w/US

Davidson: TA Acceptance Criteria


Schedule: Telescope parts arrive months before US can put into aircraft in Waco


DLR will sign off on subsystems before I&T.  We have to check tests results to evaluate risk from not having tested assemblies


Many tests to be done.  Mostly engineering-only, but some will have to have scientist oversight

Davidson (for Fitch): Weight & LOPA


Zero Fuel Weight of ~378,000 lbs (17.5 tonnes for telescope)


Minimum requirement: 6hrs at 41,000ft


Water vapor practical requirement is that we get <10µm PWV.


To meet flight time, weight is at a premium.  Can save by removing consoles, spare racks, etc.


Can remove 3000lbs and gain ~10 minutes.


SSSC suggests that we have the lightweighting as an option

Göran Sandell: DCS

Casey: Science Instruments


Absolute minimum core capabilities: fits Eric’s science goals


Benefit/Cost/Risk guidelines: want to make sure we know where to make trades


Best justification for building SOFIA instruments is timeliness in improving return on other missions


HIPO:



Goals are for planetary sciences; supports Cassini, Pluto/Kuiper, KBO studies



Hardware modes have high benefit but relatively little cost/risk.



Software: largely low cost


Flitecam:



Good for a test camera (seeing, variability, water vapor monitor)



Hardware: everything essential, moderate cost except for detectors


CASIMIR:



Science: molecular lines, water; supports FIRST (and relies on FIRST money!)



Hardware: all high benefit, some cost & risk in mixers/LO


EXES:



Science: interstellar chemistry, protoplanetary disks, star formation, planets



Timely for Cassini, comets, SIRTF/FIRST



Hardware: all core essential; detectors expensive; everything low risk




Upgrades of moderate-to-high benefit, moderate cost & risk


FORCAST:



Science: debris disks, Sgr A*, nearby galaxies, PAHs



Hardware: Everything high benefit; mostly low cost and low-to-moderate risk


HAWC:



Science: protostars, galaxies, etc.



Hardware: mostly high benefit; moderate-to-high cost; low-to-moderate risks (especially bad for detectors)


AIRES:



Science: Many



Hardware: High benefit; expensive & risky for cryostat, detector, mechanisms


SAFIRE:



Science: 



Hardware: high benefits; TES bolometers/electronics high cost & risk.  Most items in moderate risk & transitioning to low.


Conclusion: everyone doing a good job.  Instruments not the issue.  SOFIA supporting low TRL detector development and/or flying low-TRL.


Unanswered question: what is SOFIA’s absolute minimum complement?

Casey: SI Airworthiness Certification


Poll SIs: AWG is necessary; certification manual is essential; many unresolved action items; certification is a hardship to SI teams


What SI community needs: updates manual; restructure review; revisit telecons; answer questions


Science support:



Management lead for AW-IPT should finish defining certification requirements and provide specific statements of requirements.



Certification manual should be completed so that SIs have everything in one place.



Organize telecons to remove burden on SIs



Reconsider airworthiness reviews: incremental process; manage schedules



Support “hand-holding” of SIs: provide common procedures, parts, designs


USRA support of AW-IPT: (proposed)



USRA management lead <100%: direct certification process



USRA engineering/science support 25% (Casey/Bacher): review and assist



USRA administration support (50%): keep track of documents; help with writing


SSSC Statement:



Airworthiness certification is an increase in development risk!



USRA should provide needed resources to AWG to complete process

(Comment from Ted Dunham: Tony Mori said that airworthiness was “Dilbert meets the Far Side”!)

Becklin: SI Development Update & Funding


All instruments reassessed for requirements (Casey), schedule, funding


Schedule status: only Flitecam has passed CADR; Jochen will provide “lessons learrned” talk for SIs.


Flitecam: (facility) have re-planned; using UCO funds & will be on Lick; ready for SOFIA summer 2004


HIPO: have re-planned; used on ground; ready summer 2004 (shooting for summer 2003)


FORCAST: (facility) have re-planned; tried on Keck/IRTF?; ready summer 2004


CASIMIR: has re-planned; leveraging from FIRST; ready at ORR


HAWC: (facility) in process of re-planning; making progress on detectors; ope to be ready by ORR


EXES: has re-planned; prototype on telescope; considering internal IMC; ready at ORR


AIRES: (facility) are re-planning; too expensive; cost & schedule problems; looking for cost savings; USRA will review to decide on funding


SAFIRE: have descoped; detectors are a major issue; USRA can only put on sustaining funding until FY04 or FY05


FIFI-LS: funded from MPI; concerned about schedule & manpower; leveraging from FIRST; plan to be ready by ORR


GREAT: funded from MPI/Cologne; concerned about schedule

Becklin/Erickson: Science Community Outreach


Need more organized science outreach program


Ed Erickson creating a plan: make “facility scientist” whose duties include science outreach


Programmatic risks:



Cost overruns: delay of operations, reduced science support



Science Community disaffection: delayed opportunities; alternates (FIRST, etc…)



NEED oversubscription at ORR!


Observing proposals: March 2004 (probably no Legacy proposals)


Options to garner community support:



Popular science articles



Meeting exhibits



Meeting talks/posters



Science workshops



Instrument/technology opportunities



Instrument workshop: perhaps Kona in March 2002?



Email newsletter: outlines recent developments, highlights SI developments; every 4 months to ~1000 astronomers.  Perhaps only 40 lines!



Presentations at institutions: funded PIs talk, describe SOFIA and SI; record at USRA; One/PI/year



Personal networking: invite others to our institutions, give seminar; discuss SOFIA science & collaborations; reimbursed by USRA?  One/PI/year



Observing capabilities description: R vs. wavelengths, angular resolution vs. wavelength, sensitivity; modes; calibration; etc…



Time Estimator Development: GDUAs don’t care about instrument, just want to calculate to see if they can make observation.  Make it web-based and very rudimentary: alpha version for one instrument by July, beta for all by October; public for January 02


Much more science community outreach will take place in the near future; new responsiblities for PIs

Davidson: Action Items from This SSSC Meeting


About half of all prior action items still open; almost all on USRA people


1:
Jackie to keep better track of AIs


2:
SPIT to check up on IMC AIs


3:
DCS system (Mark Morris) to look into channel to German instruments


4: 
List of tests on TA to be given to DLR (e.g., EMI, seals, pointing)


5: 
Dates on schedule viewgraphs to be updates


6: 
SMA mass compensation to be pushed from 90% to >95%


7: 
LOPA will be modified to include 2 layouts, “light” and “heavy”


8: 
DCS recommendations?  Regular discussions on Friday telecon.  No consensus for now.


9: 
Minimum SOFIA SI capabilities and other improvements to be included in presentation to HQ


10:
USRA must support AWG or accept risk


11:
Lessons learned from FLITECAM CADR presented at next SSSC


12:
Science Outreach (AI to all SI teams and SSSC members)



• Instrument Workshop in summer 2002



• Involve potential observers in SOFIA



• Friends network (presentations) for SOFIA



• Web-based Time Estimator (DCS)



• SOFIA SI Newsletter

Next meeting: July, Monday 23rd at Ames

