Notes on M1 of NST by D. R. Neill 1/13/03

1. The M1 active mount will counteract some figure error, thermal distortion and the effect of variation in gravitational orientation.  Consequently, error budgets must be determined for all three.

2. The WL/30 figure requirement will be met on actuator mimicking supports (metrology mounts) with some accuracy limitation.  Any inaccuracy of the metrology mounts will directly effect the required capacity of the actuators and the performance of the system.  Note: What wavelength is used for the WL/30 requirement?

3. The thermal distortion correction will produce some residual error.  The amount of allowable error after correction must be specified.  The proposal implies, but does not state, that the thermal distribution will be determined in a separate effort.

4. The inverse of the gravitational effects will be figured into the mirror with the optical axis in the Zenith direction.  Consequently, some surface error will be produced for all off zenith orientations.  The amount of allowable degradation directly effects the number of actuators.  If there is no limitation then only three actuators wound be required.  If no degradation is allowed then an infinite number of actuators must be used.

5. Commonly, the M1 active support system only counteracts thermal, gravitational and some figure errors.  The AO system counteracts atmospheric effect.  Assuming that this division is used, the control system for the M1 active support must operate at least an order of magnitude slower than the AO system to prevent interference effects.

6. Nothing is included in the proposal about the M1 active support actuators.  The performance of the system is greatly effected by the actuators.  As much effort normally goes into the actuators as the rest of the M1 support system.  Consequently, they require a significant amount of resources both in design effort and cost.  Typically these actuators cost 10 to 30,000 dollars each. 

7. Although there is some fidelity between the M1 support system of this telescope and the ATST, this system will actually be more difficult.  The ATST will most likely be an alt/az system, which limits the gravitational orientation.  An equatorial system has a much greater variation in gravitational orientation.

8. The reported CTE of the M1 material is unlikely.  Very low CTE materials do not normally have a constant CTE over that wide of a range.

Notes on NST project.

1. As noted above, the M1 active mount actuators constitute a significant portion of this project and should be included in the planning, scheduling and cost estimates.

2. At this stage, an optical engineer should produce an initial WFE error budget for the system.  It is difficult to proceed without one.  If you do not have anyone available, I could probably find you someone.

3. Have you considered how much you are willing to pay for my efforts?  Since you will have to provide both the computer system and the software, and I do not work for cheap, it is questionable whether or not I am your most cost-effective option.

