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Introduction

This document summarizes the recommended prototyping effort for the NGAO LOWFS assembly. The LOWFS assembly, described in the concept design study KAON 562, is a critical component of the NGAO system and must satisfy stringent requirements for acquisition over the large 2 arcmin field and dithering within it. The concept design achieves this by adopting a roaming probe arm with a reasonably high accuracy in positioning compensated, where needed, by a very accurate Tip/Tilt stage supporting the MEMS deformable mirror. The combined system of probe arm and MEMS TT stage achieves the requirements placed on the LOWFS assembly by the science requirements flowdown.

The LOWFS assembly contains the 3 WFS units that are fed by the probe arms. Contained within 2 units are identical IR Tip/Tilt wavefront sensors. The area of MEMS enhanced IR Tip/Tilt sensing is relatively new and there are some questions regarding the implementation of the detector.

The majority of the work should be performed during the preliminary design phase for an optimal risk reduction. The prototyping tasks concentrate on the probe arm of the Object Selection Mechanism and the characterization of the IR Tip/Tilt detector

The prototyping of the OSM probe arm also serves as a suitable prototyping effort for the LGS WFS OSM probe arm, given the similarity of the design.

1.1 OSM probe arm

We propose to assemble a single OSM probe arm with suitable motors and optics and fully test the following capabilities:

1. Step size error

2. Acquisition speed

3. Simulated lifetime performance

4. Low temperature performance (-20oC)

5. Variation of chief ray angle as a function of field position

The prototyping will require testing of several motors before selection of an appropriate type for the full testing. In addition, an experimental set-up is required to test the probe arm performance though can be simplified by using visible light sources.

1.2 TT WFS detector

We propose to purchase a suitable detector for the LOWFS TT sensor to characterize the following areas for NGAO:

1. Test that the detector can be operated at 4.5 electrons of read noise at full frame

2. Be able to select in quasi-real time user defined regions and number of pixels from detector

3. Verify centroiding algorithms with extended sources

In addition, finances permitting, full risk mitigation results if the following task is performed that requires the assembly of an entire TT WFS unit:

4. Verify MOAO performance with simulated woofer corrected input beam (requires purchase of MEMS mirror)
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