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1 Introduction
In the Next Generation Adaptive Optics System (NGAO), a software interface exists between the Telescope Systems and the Laser Guide Star Facility.  This interface is used to synchronize control and status between the two subsystems.  The primary function of this synchronization is to provide properly pointed laser beams onto the Adaptive Optics System’s wavefront sensors.  This document describes the content of the controls and status that is provided by each system to ensure proper operations for the NGAO Preliminary Design Phase.  This document will not provide the detail as to the type/format of the data; this will be provided in the detailed design phase.

2 References

2.1 Referenced Documents

Documents referenced are listed in Table 1.  Copies of these documents may be obtained from the source listed in the table.

	Ref. #
	Document #
	Revision or Effective Date
	Source
	Title

	1
	KAON 511
	0.3
	WMKO
	NGAO System Design Manual


Table 1:  Reference Document
2.2 Acronyms and Abbreviations

Table 2 defines the acronyms and abbreviations used in this document.

	Acronym/Abbreviation
	Definition

	Dec
	Declination

	KAON
	Keck Adaptive Optics Note

	LGS
	Laser Guide Star

	LGSF
	Laser Guide Star Facility

	MCS
	Multi-Control Command Sequencer

	NGAO
	Next Generation Adaptive Optics System

	PA
	Parallactic Angle

	RA
	Right Ascension

	WMKO
	W.M.K. Observatory


Table 2:  Acronyms and Abbreviations
3 functions
The NGAO hierarchical structure is shown in Figure 1 (KAON 511).  The primary consideration for the interface between the telescope and the laser is to support the pointing and operations of the seven laser beams.  The two systems are on the same hierarchical level and will be supervised by the Multi-System Command Sequencer (MSC).  The telescope interface must provide the proper data to the Laser Sequencer to ensure proper pointing and operations of the laser beams.

[image: image2.emf]
Figure 1:  NGAO Infrastructure Diagram
The functions requiring an interface between the telescope and the LGSF is shown in Figure 2.  The functions are constellation pointing control, constellation rotator control, beam transport optics control, and laser beam operations via the safety system.
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Figure 2:  Telescope Interface / Laser Server Functions

3.1 Asterism Generator, Beam Steering and Rotator

The asterism generator and beam steering control will need to point the laser beams to their correct locations.  For proper pointing of the seven LGS, the laser sequencer will need from the MSC the location of the central asterism (RA/Dec), the location of the three LGS (RA/Dec), and the initial parallactic angle (PA).  These shall be products of the Pre-observing Tools.  The telescope interface will provide the current telescope RA/Dec and parallactic angle.  The parallactic angle will update the asterism rotator.  The RA/Dec of the LGS and the telescope will provide the information needed for pointing and maintaining of the three LGS beams.  
3.2 Flexure Compensation

The laser beams must travel up the telescope spiders from the Laser Service Enclosure to the secondary socket location, the Beam Transport Optics Control provides the flexure compensation needed to maintain proper motion.  The telescope RA/Dec will be used to determine the corrections needed for flexure.

3.3 Safety System

In order to meet safety system requirements for the Federal Aircraft Administration, the Laser Clearinghouse, and the agreement for propagation on the summit of Mauna Kea, the laser beam must be pointed to where it needs to be.  Each agency allows a window or cone in 3-D space of which the lasers must reside in order for them to propagate.  To maintain this requirement, the safety system in the LGSF must determine if the current telescope and dome positions are within tolerance.  The dome/shutter positions are used to ensure there is no vignetting, resulting is scattering of the beam.  In addition to positions, the telescope system will provide status as to whether the telescope is properly tracking a target.

In compliance with laser safety standards, the lasers beams must be terminated in cases of emergency.  This function is provided by the use of the facility emergency stops.  If any of the emergency stops are triggered, the laser beams will cease operations.
4 Hardware Interface
There are two hardware interfaces between the telescope system and the LGSF system.  The basic network interface is used to support the transfer of data between the telescope interface computer and the laser server computer.   For the emergency stops, the telescope will provide a galvanic connection with the laser safety system.  The contact shall be normally closed to denote no E-Stop.  This interface is documented in the Laser Safety Design Preliminary Review and the Laser Safety System ICD.  

5 Software interface
Based on the current plans for the control architecture, each subsystem will “publish” information that is needed by other subsystems.  The subsystem requiring the data will “subscribe” to it.  In the following section, the data to be published is listed.
5.1 Telescope Interface to Laser Server
= publish {
Telescope(RA),





; hours, minutes,seconds


Telescope(Dec),





; degrees, arcmin, arcsec



Parallactic Angle(PA),




; radians


 
Telescope Tracking (Mode),



;0=not tracking,1=tracking

Dome(RA),





; hours, minutes,seconds



Dome(Dec),





; degrees, arcmin, arcsec

Dome Tracking (Mode)}




;0=not tracking,1=tracking


5.2 Laser Server to Telescope Interface
The Laser Server does not provide any status to the telescope.  
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