NGAO TEAM meeting #10 
California Institute of Technology, Robison 012, Sept 17, 2007
In person: Sean Adkins, Rich Dekany, Don Gavel, Elizabeth McGrath, Claire Max,  Peter Wizinowich, Viswa Velur , Chris Neyman, David Le Mignant
On the phone: Jason Chin, Rene Kupke, Erik Johansson, Ralf Flicker, Paul Stomski.
Meeting Minutes and Actions
Summary of ACTIONS

1. Peter Wizinowich will make sure NGAO budget for system design will carry over into next FY budget.

2. Rich Dekany and Sean Adkins will review TSIP proposal and KAON 481 error budget and fix inconsistencies.
3. All teams to revise WBS dictionary definitions as part of planning process

4. Don Gavel will document future upgrade path for uplink AO as part of NGAO laser system design
5. AO optical design group will write an AO to science instrument ICD.

6. Velur will check on using Zemax in PDM works tools (Solid Works version control tool)

7. NGAO EC will make decisions on version control methods for word documents

8. Wizinowich will send Gavel and Velur his list of AO mechanisms, parts from June 2006 NGAO proposal.

9. Science team will develop NGS key science cases    

10. Need a group (AO controls?) to look at the use of EPICS or alternative as a standard for NGAO design.
11. DLM will write a KAON for NGAO observing time line

12. Controls team has to review the excel spreadsheet and come to consensus on the numbers.

13. EC to have a requirements review meeting for Science and System requirements documents.
14. Laser software design team: add time to consider reuse of old systems, how close is it, can it be extended to function for NGAO.

15. Viswa and Rich check laser return in WFE spreadsheet against the LAO web page

Agenda:

   *  8:36 am Management Update (Wizinowich) 

   *  8:50 am Trade Study Conclusions: Uplink Compensation (Gavel)

   *  9:10 am FRD Status & Plans (Neyman, Velur)

   * 10:10 am Break

   * 10:20 Design Team Reports (Status, Plans & Issues): AO Opto-Mechanical (Gavel)

   * 11:20 am Design Team Reports: Wavefront Sensors (Velur) 

   * 12:15 pm Lunch

   * 1:15 pm Design Team Reports: Controls (Johansson) 

   *  2:15 pm Design Team Reports: AO Acquisition and Diagnostic Tools (Neyman)   

   *  3:00 pm Break

   *  3:15 pm Design Team Reports: Laser Facility (Chin)

   *  4:15 pm Planning: AO Science Operations Design (Le Mignant)

   *  5:15 pm Brief Discussion + 

 items

   *  6:00 pm End 

Detailed minutes
8:36AM
Report on project management 
Presentation by Peter Wizinowich 

Goals for team meeting 10 view plans for WBS 3.2, 3.3, 3.4

Status reports
Wizinowich: Several new NGAO KAONS have been added to Twiki 
Adkins: Will dollars carry over to the next to the next fiscal year?
Wizinowich: Will make sure they do? (ACTION) 

Dekany: Any feed back from management on how we’re doing?
Peter: No, not that I’m aware of.
Max: My director, has said that he’s okay will progress to date.
TSIP: Proposal

Sean Adkins was lead on proposal 
EC reviewed:  August 31, 2007

Adkins: Expecting October review of the TSIP proposal.
Adkins: Some inconsistency between KAON 481: Wavefront error budget summary.
Rich and Sean will review error budget and fix inconsistencies.

Comments on various teams WBS planning sheets
Peter: Need consistency in planning sheets, all teams should address the inputs, ICD drafts, costs, risk 

All teams to revise WBS dictionary definitions as part of planning process (ACTION) 

Trade Study report: Uplink AO compensation 

Presentation by Don Gavel

Uplink AO, full order complex, not practical 

Measurement of wavefront, could be Rayleigh beacon
Hartmann sensor vs. Pyramid 
Pulse tracking

Best to do all of these technologies together
Gain factor of 2x if just Uplink AO
100k per watt
50W savings 
Gavel: too complex to program a full order uplink AO correction at this point. Measuring the path of the wavefront (may require a Rayleigh beacon). SHWFS doesn't mitigate the gain, same with CW laser. Pulsed, direct phase sensor (Pyramid) is still worth thinking about. It may be worth pursuing the cost trade study?

Max: Need a systems engineer to analyze what the complexity is and what liabilities come into picture due to adding complexity.

Adkins: What kind of bootstrapping is required for getting "uplink AO"?
Gavel: Staging of the AO system may determine the path for uplink AO 

Wizinowich: Programmatic will be considered later. We are resource limited to pursue uplink AO further.

Max: We must make the system design to be compatible with the uplink AO.

Gavel: Laser, LLT and the WFS(s) decisions can preclude uplink AO.

Peter: Add all the stuff that will be needed to include uplink AO.

Gavel: CfAO can fund a study to do uplink AO.

Adkins: Not clear that saving 5 million is a good trade compared to developing new type of AO system, the development costs which might be very high.

Gavel:  Phase II of the Villages experiment addresses the uplink AO issue. 
Adkins: understand phases, boot strapping into current design, for AO and laser.

Gavel: Staging is key issue, likely have the narrow field system first and the wide field system later.

Wizinowich: wait to do more until the start of preliminary design phase.

Max: Look at design going forward, but don’t exclude anything. 
Gavel will document future upgrade path for uplink AO as part of NGAO laser system. (ACTION): 
Encouraging “system level” thinking

Presentation by Chris Neyman
Adkins: We need a "super complicated block diagram" team.

Gavel: How do we do this?
Adkins: WBS and product structure will get input from "block diagram".

Gavel: Interface definition diagram (N^2 diagram).

Adkins: Partitioning of the architecture is important.

Johansson: How do the sub-systems tie together so it will work as an instrument?
Adkins: Define the sub-systems and then define interfaces and instantiation.

Johansson: Functional issues not captured properly.

Max: David's stuff is not integrated into any AO system yet. We must try to implement it in the design.

LeMignant: We must minimize tools written to control other high level tools!

Gavel: The system block diagram must be based on operations. Things must be viewed from the operators/ observer's view point.

Wizinowich: WBS on science operations ... so it will capture the operator's view point. Supervisory control was not done in the sys. arch phase!

Adkins: ICDs are hard to define at the starting point.

Wizinowich: Requirements from the sci. operations will govern control.

LeMignant: Develop the requirements ... from requirements develop a block diagram that captures the flow of information.

Adkins: Are you doing SRD or requirements or functional requirements?
LeMignant: Capture overall operations from SRD and observatory requirements followed by functional requirements.

Adkins: System requirements are implementation free! So can't have a block diagram before writing the SRD part of observation.

David: Observatory requirements are not captured.

Peter: The " 

" team is good. But we want effective meetings. Group leaders must talk periodically with members of the team as needed.

Don: Design by committee is dangerous. Is it good to have one person assigned to a task.

Wizinowich: Eric and David will do the block diagrams for Controls (Supervisory and RT) and Science operations block diagrams.

Wizinowich: The quasi-leader for manage this. This will be Don Gavel.

LeMignant: What about instruments?

Wizinowich: Premature to start lower level stuff. We already have the higher level requirements.

Adkins: The top level requirements are designed based on existing instruments.

Gavel: Sub-systems leaders meet periodically. there are 3 major components: Laser, AO and instruments. Can we make assumptions [for the instruments when designing the AO optics]?

Adkins: We have information to make proper assumptions

Wizinowich: Optical design group will write an AO to science instrument ICD.

Adkins: S/W and control standards are not industry standard! e.g. EPICS. Should we use these or not use it this way?

Adkins: Baseline requirements document gives some guidelines on writing requirements.

Gavel: Who is the master of AO and who is the master of science ops. - will be addressed at a different meeting.

FRD 

Presentation by Chris Neyman

Neyman: see Twiki page for latestest working FRD v1.0 drafts for lasers and AO
Max: SRD version 1.13+ is not valid. There is a 1.14 in progress that Claire will upload when done.

Velur: All the LGSF requirements are combined.

Gavel: Requirement source can be anywhere, but we need traceability is to challenge assumptions, and implications (like cost). Everyone needs to contribute to this document.

Adkins: Use stable version of MS word (index generation capability) to get requirements numbered properly or use a database.

Chin: Review of the FRD?

Neyman: Approval(s) is not thought about yet.

LeMignant: We can have a 1 day or 1/2 day review for the FRD.

Group agreed to table the FRD review until Tuesday September 18, 2007.
AO system optical design 

Presentation by Don Gavel
Optical group team takes lead on designing an interface to OSIRIS (ACTION)

Velur, Neyman, Dekany, Gavel will review FRD functions for TWFS, whole TWFS, LO TWFS, etc.
Velur will check on using Zemax in PDM works tools (Solid Works version control tool) (ACTION)

NGAO EC will make decisions on version control methods for word documents (ACTION)
Wizinowich send Gavel and Velur his list of AO mechanisms, parts from June 2006 NGAO proposal. (ACTION)
WFS for NGAO

Presentation by Viswa Velur

VISWA WFS work,  3.2.3.5 (1-4)

ACTION:  VISWA will change to nano-meters ?? 

David:  More IR wavefront sensing, backup science.  

Science cases as we understand them 

ACTION: for science team, what are NGS key science cases, visible 

Wavefront sensing.vs IR sensing, backup programs   

DON:  Optical mechanical,   

Rich:  Check on K band   

Peter:  32 or 64          

Rich can 5x5 truth,  be 8x8 or 10x10 high speed wavefront  sensor 

Don radial CCD can it work for all plate scale.   50W, 100W, 150W. 

Science case flow down to System and Functional   

Don,  ScRD,    

ACTION:   Have a Requirements review meeting, just those requirements.  

Science Operations 

Presentation by David LeMignant

LeMignant: what about Sci. Ops. requirements for the optics design
Gavel: requirements can come out of Science or operations.

LeMignant: No Queue scheduling, some flexible scheduling

Wizinowich: We need to design based on certain reliability of components.

Wizinowich: Instrument switching is already on the rainbow chart.

LeMignant: Seeing and Cirrus clouds are still an issue. 25% of the time we can't use the laser. Within this 25% there is 5-10% time when you could do NGS (and use a different instrument). 

LeMignant: Open shutter time is 25%!, 

LeMignant: MK conditions are photometric 55% of the time.

Gavel: Should look at the best use of the 55% photometric time.
Gavel: Cost/ benefit: for low overhead at 55% of the time or should we try to get science out of the 25% "yellow" time.

Wizinowich: What are the implications if we want to use the other 25% of the time?

LeMignant: Should we increase the efficiency for the "yellow" for the other 15%.

Max: There is no science working group since we can't get people's attention!

LeMignant: Who can make the decisions. We need senior people.

Wizinowich: Will ask for NGAO science working group.

Max: Graduate students can form the working group. They need to keep their advisors involved at least by internal word-of-mouth communication.

ACTION: DLM will write a KAON for NGAO time line

AO controls (real-time and not real-time)
Erik Johansson

Gavel: Change connectors to connects in WBS

Gavel: Sequencer top level distributed control system

Gavel: May become critical to think about speed for monitoring and interactions, in non real-time control (distributed).  Must push all to limit of capabilities!
Gavel: What is the status of updates to the NGAO wavefront errror budget?
Dekany: Planning more trade study curves  
Dekany: I need some hours from EC for sub error budget, supporting design, etc.  

Wizinowich: For example adding scope to WFS design for truth WFS budget.
Dekany: Need interface to science instruments to be defined.

Deakany: We need an infrastructure team or group, telescope vibrations, coatings, segment phasing, etc.     

Dekany: Concerned about registration with telescope, 

Chin:  Does real time control need an input or interface for an accelerometer or metrology system.  These might be needed for mitigation of vibration

Neyman: Vibration,mitigation in WBS under AO correctors, I don’t recall the exact WBS. 
Neyman: I asked that the System Requirements Document have a section on, telescope assumptions, Telescope shall provide "TBD" WFE., Telescope shall provide "TBD" pointing.

Wizinowich: Ask that we attack the tall poles in facility, which would be  TT (Vibration/ Windshake) have to be accounted.  WBS is called vibration mitigation (3.2.3.6.3)
Max: What is the methods for reliability.

Johansson:  Mostly a problem with mechanism, but software architecture can also make an impact.  
Wizinowich: Controls team has to review the excel spreadsheet and come to consensus on the numbers. (ACTION)
Acquisition and Diagnostics

Presentation by Chris Neyman

Gavel: Costing will govern the accessories (like diagnostics). We need to find out if it really helps, this will keep the costs under control.

Neyman: We must have options to stop the activities on these extra pieces, if we feel that we can do without them.

LeMignant: the AO white light source needs a stable source (not necessarily a standard source).

Neyman: Acquisition software where does it go? (ACAM, AO sequencer).

LeMignant: We need to know the secondary focus as well, for good acquisition and fast AO settling time.

Wizinowich: Is there one or 2 cameras? What about LGS.

Neyman: That all needs to be decided.

Neyman: Must make sky coverage estimates to look at NGS: 3 LOWFS, 1 TWFS, 1 PSF CAMERA, vibration star (lots of NGS stars are needed).

Neyman: The current Cn2 monitors work at about a one minute rate.

Gavel: We can validate the tomography engine measurements with the atmospheric profiler.

Neyman: PSF validation, seeing validation etc. + a priori min. variance estimator will need this information.

Neyman: The RTC teams must state requirements for the cadence of the atmospheric profiler data.

Gavel: Na profiles at 1 sec. data over min. time scales and there is a centroid shift and it won't be seen a pixel-ated SHWFS. Will help if you make a co-relation/ matched filter tracker.

Wizinowith: Do we need a sodium profiler now or wait to see how it effects our error budget. But we have a feedback from the truth WFS. We don't spend any time on it now.

Gavel: How to do sodium layer profiling? LIDARs are expensive.

Neyman: point sources, integrating spheres etc. need to interface into the AO system.

Gavel: Does it need to be inside the bearing? Do we need to reproduce the entire MCAO testbed in the stimulus? it is a complex opto-mechanical task.

Gavel: At LAO we found that lasers make lousy point sources, they are too coherent

PW, DG, VV: Companion sensitivity. spot size etc. PSF cam will give some information.

LGSF - JC

JC - Define all the interfaces.

JC - What's the right approach?

DG: Beam transport and type of laser.

JC- its hard to meet throughput requirements with fibers.

DG: WE don't put the laser on the ring (gravity)!

CN: Not sure if that's the correct way.

DG: Subaru (Hayano et. al) have gotten very good throughput.

DG: Can we postpone a lot of the work in this WBS to a later stage (by yrs.! if possible)

DG/JC: Fiber lasers can't be more than ~5W each.

RD: SOR laser is assumed w/ losses due to BTO, LTA and atmosphere. RD assumes that we are pointing on the best of the sky.

RD: The laser power is a function of sky (north works badly in HI). We must use the worst case return.

DG/RD: WE need to specify that the min. return
Laser Facility

Presentation by Jason Chin
Don:  We need keep our options open 
Chris:    Make a decision,   
Don:  All agree, wait on decision 

RD:   Assumption, an SOR laser used in error budget

DON: see my spreadsheet on the web page at LAO.
LLT: 

        Viswa look at laser space envelope,  

        3D solid works model 

        What is correct specification, 60nm or 43 nm, 

        Probably buy the telescope,  

        Get a ROM estimate, 

Laser Software: (Erik)

PW (ACTION): add to your planning for system design, reuse old systems, how close is it, can it be extended.   

JC: Can reuse lots of Keck system,  

JC: something missing in laser system/ page 12 and 13 of the talk.  

Criteria for laser criteria,
ACTION: items VISWA and Rich check against the LAO, summary of error budget summary number. 
