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1. Introduction

This document provides the design for the NGAO acquisition subsystems: Natural Guide Star (NGS) and Laser Guide Star (LGS) acquisition.

1.1. NGS acquisition

The NGS acquisition system will image objects at infinity on a visible or near-infrared camera and will allow the operator to position the telescope such that the objects of interests will be aligned with the sensors of interest. This NGS acquisition system design document does not describe the entire acquisition timeline for NGAO. 

The term natural guide star (NGS) used throughout this document refers to astronomical sources at infinity with an apparent radius of less than a few arcsec: stars, binary,  planets and their moons, QSO, etc

2. Required functionalities for NGS acquisition system

This section lists the required functionalities for the NGS acquisition system.

2.1. Guiding with the NGS acquisition camera

The NGS acquisition system must offer the capability to be used as a guider for the Keck telescope. The guiding requirements are to be found in KSD 40 and the MAGIQ documentation. These requirements includes using the acquisition camera for:

· Telescope ”coarse acquisition” and pointing adjustment

· Fine acquisition on sensors (see sections below)

· Guiding on a NGS using the acquisition camera

The NGAO NGS acquisition system does not require the MAGIQ ability to control the low order mode of the telescope primary mirror (is this true?).
2.2. Fine acquisition of objects at infinity on NGAO sensors 

The NGS acquisition system will image the referenced objects (sensitivity allowing) to be acquired on the following sensors.

· NGS source for the NGS high order WFS

· NGS source for the near infrared (NIR) Low Order Wavefront Sensors (LOWFS)

· NGS source for the truth sensors (wide and narrow)

· Science source(s) on the science array(s)

The field of view of the NGS acquisition camera will allow to image all NGS sources used for a given observing sequence at once. The field of view of the acquisition camera should not be less than 180” x 180”. 

2.3. Calibrations and registration of the NGS acquisition camera

The NGS acquisition camera will be used as the reference to register the K-mirror optical axis, the LOWFS, dIFS and truth sensors pickoffs, as well as the narrow field science arrays. This information is used to derive the pointing origins and perform the fine acquisition steps at the telescope, per KSD 40. 

The registration is performed during the day, by imaging an internal AO simulation source. The registration accuracy between the sensors and the NGS acquisition camera must documented to less than 100 milli-arcec over the entire field-of-view.  There is no way we can get a registration on the order of ~20 milli-arsec with 0.1 – 0.2”/pixel scale.. 
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