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1 Introduction

This document specifies the interface between the NGAO Adaptive Optics system and the telescope at the W.M. Keck Observatory
2 Scope and Applicability

This document specifies all aspects of the interface between the NGAO adaptive optics system and the Keck II telescope of the W. M. Keck Observatory.
Descriptions of NGAO features are included for information.  The requirements for these features are established in the requirements document 

This revision of the document is the 0.1 release.

3 Revision History

	Revision 
	Date
	Author
	Reason for revision / remarks

	0.1
	August 19, 2009
	CN
	Initial dump from Contour Database

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


4 Referenced Documents

1. “Next Generations Adaptive Optics Systems Requirements Document”, Version 1.20, Keck Adaptive Optics Notes 456, March 27, 2008.
Referenced Drawings

Table 1 lists the drawing numbers, revisions and date, source and title for all drawings referenced in this document.

Table 1: Referenced Drawings
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Table 1: Referenced Drawings, continued
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* = in progress, drawing to be issued

Document Control Protocol

This is a controlled document.  The current version may be determined by asking the NGAO program manager.  A copy of each released version of this document will be provided to the NGAO project manager.  All changes to this document require the approval of the WMKO NGAO program manager.

Revisions to referenced drawings or documents will cause an update to this document.  The project manager will be notified of revisions made to referenced drawings or documents by WMKO and the reason.  A notice of revision to referenced drawings or documents will be sent via email to the NGAO project manager when those revisions are released.  The WMKO NGAO program manager will be notified of revisions made to referenced drawings or documents by the NGAO project and the reason.  A notice of revision to referenced documents will be sent via email to the WMKO NGAO program manager when those revisions are released.

5 NGAO Glossary

The following names and definitions for the components of NGAO are adopted as described in §X.X of reference XXXX:

Overall Interface

Optical Interfaces

5.1 Adaptive Optics System
5.1.1 Interface from telescope optical axis to AO system (INT-139)

The NGAO optical axis shall be coincident to the telescope's elevation axis to less than or equal to TBD.

5.1.2 AO system interface to telescope pupil (INT-140)

The AO system opto-mechanical system should accommodate the entire Keck pupil

5.1.3 AO system must use existing telescope secondary mirrors (INT-141)

If the existing f/15 or f/40 secondary mirrors are used then the NGAO system will be constrained by the resultant f/#, focal plane and pupil location

5.1.4 Acquisition camera support for telescope alignment (INT-244)

The acquisition system shall be capable of supporting the standard Keck tools for measuring the telescope alignment. (MAGIQ/MIRA/Malign)

5.2 Telescope

5.2.1 NGAO interface to telescope pointing residual (INT-245)

The telescope shall provide a pointing accuracy of 15 (TBC) arc seconds rms and 30 (TBC) arc seconds peak to valley after large telescope slews of 40 degrees in elevation and 5 hours in azimuth. The telescope shall be able to point with less than 0.5 arc second rms error (and 1 arc second peak to valley error) for any move of less than 30 (TBC) arc seconds (which corresponds to the peak to valley value for telescope pointing after a large move).  The requirement for telescope pointing is consistent with but more stressing than current performance of the Keck Telescopes (see traceability section).  Note that  NGAO may require updates to pointing models and other telescope maintenance to consistently achieve this performance.  Alternatively NGAO will need more local updates to pointing models near science targets. This will add additional time (overheads) to the acquisition.  

6 Mechanical Interfaces

6.1 Adaptive Optics System

6.1.1 AO system mechanical support interface to telescope (INT-130)

An agreed upon kinematic interface between the AO system opto-mechanical support and the telescope structure must be provided
6.1.2 AO system thermal dissipation into observatory dome (INT-143)

The NGAO AO system shall not exceed a thermal dissipation budget, into the dome environment, of 50 W

6.1.3 AO system size envelope.  (INT-219)

The AO system shall be located on the left Nasmyth platform. The AO enclosure shall be located within the boundary of the already existing Nasmyth platform and shall not extend above the roof line of the current AO enclosure.

6.1.4 Maximum mass (weight) of AO systems and associated systems (INT-220)

The AO enclosure, AO facility, instruments, and support equipment shall not exceed the weight limit of the Keck I and II left Nasmyth platforms.

6.1.5 Telescope access requirements for AO system (INT-221)

The enclosure and its associated mechanism and optics shall be situated on the Nasmyth platform in such a way so as to not preclude access for routine maintenance of the elevation bearing, elevation wrap, bent Cassegrain platform and mirror cell stairwell.

6.1.6 AO support structure (stability) interface to telescope (INT-392)

The AO support structure shall be stable to a level better than (x,y,z,thetax,thetay,thetaz) = (TBD,TBD,TBD,TBD,TBD,TBD) with respect to the telescope coordinate system.

The telescope coordinate system is defined as (x,y,z) = (0,0,0) at the telescope pivot point, the z-axis pointing along the elevation axis toward the left Nasmyth platform, the x-axis point in the direction of gravity at the Nasmyth platform, and the y-axis pointing toward the front of the telescope (the front of the telescope is the side that moves down as the telescope moves from zenith to horizon).

6.1.7 AO support structure (alignment) interface to telescope (INT-393)

The AO support structure shall be aligned to the required height with respect to the telescope elevation axis to better than TBD mm.

The AO support structure shall be aligned to the required position with respect to the telescope focal plane to better than TBD mm.

The AO support structure shall provide a horizontal surface that is flat with respect to gravity to better than TBD arcsec in both tip and tilt.

The AO support structure must include the mechanical means to align the support structure to the required tolerances mentioned above.

6.2 Telescope

Electronic/Electrical Interfaces

6.3 Adaptive Optics System

6.3.1 Electrical interface from NGAO to telescope (INT-129)

An agreed upon electrical interface for power between NGAO systems and the Observatory /telescope must be provided

6.4 Telescope

6.4.1 Interface to telescope azimuth and elevation cable wraps (INT-119)

Electrical connections between the NGAO systems on the Nasmyth platforms and other locations on the telescope shall be through the azimuth cable wrap. The NGAO facility cabling through the right Nasmyth elevation wrap must not exceed an area of more than TBD. The NGAO facility cabling through the left Nasmyth elevation wrap must not exceed an area of more than TBD.
7 Software Interfaces

7.1 Adaptive Optics System

7.2 Telescope
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