31 July 2006

RE: location and activities for TMT M1 Testbed

To: Gary Sanders, Larry Stepp, Mark Sirota

I’d like to thank Mark for visiting Santa Cruz and Larry for attending the meeting via video to talk about the M1 testbed. This was a good, open conversation and it helped to sharpen our understanding of what the TMT is looking for and what the components of the testbed should be.

Mark’s position that the testbed should be started now at some place that will eventually be involved in the delivery of the full M1CS was clearly stated and I can see the appeal of that approach. But, I argue below that at this phase it is better to build a working prototype 3-segment system in the Santa Cruz labs.

Single-segment assembly testbed: The main point here is component testing (wiffle-trees, warping harnesses, etc.) and ergonomics/handling issues. To complete component design iteration loops, it might make the most sense to have this prototyping done at HYTEC. There are two reasons to do this elsewhere. The first is cost (I don’t know how large the differences might be). The second is, if a full-size 3-segment assembly is going to be built somewhere, the 1-segment version is the obvious first-step. 

Three-segment assembly testbed: This is the testbed where all the components and the control matrix are tested working together. For at least the next 13 months, this is still R&D. It will involve significant interaction between the sensor, actuator, control algorithm, HYTEC component, and AMEC component designers. There is no obvious one of the places in that list where component designs and individual tests are being completed to build an integrated testbed. We are also far from the “pre-production” phase where you might want some vendor who could be responsible for eventual delivery of the M1CS involved.

I think there are at least four good reasons for starting the 3-segment testbed at Santa Cruz now.

· Nelson and Mast are here. I am not proposing that either of them will spend 30% of their time working on the testbed or analyzing results from the testbed. But, these two know more than anyone in the world about segmented mirrors. The ease of interacting with them onsite is the most important reason to put this testbed in Santa Cruz. 

· Although I have no real basis for this statement, I’ll say anyway that it must be less expensive to do this here than at either JPL or LBL (I’d guess at least a factor of two—we can hire Lab employees overhead free through the MLA program and we don’t charge the project for our academic state-funded employees). 

· As a TMT partner, UC and UCO have a very strong vested interest in making TMT technology work and be affordable and we have a long-term interest in the project and its components. This means I will be happy to contribute resources when that is useful and TMT projects are going to be priority #1. This also means that accumulated knowledge from the testbed results will more easily stay in the partnership.

· We have a very strong record of pulling off projects of this type—mechanical/optical control systems. This is similar to any of the large instrument projects we have completed here in the last 10 years.

I’d like to wrap up this decision about where to do the M1 testbed soon. Other issues that came up after our meeting last week are suitable management structures (TMT-UCO integration, hire of a full-time PI for this particular program), the possibility of building a scaled 3-segment testbed (possibly using the smaller blanks purchased in the CELT days), the next level of detailed testbed planning.

I propose a telecon or videocon within the next week to complete this discussion.

Regards, Mike

