SPE-I-G0003

Cassegrain Assembly Functional Requirements

D. Montgomery & S. Wieland Instrumentation Group

4 May 1994

GEMINI

8-M Telescopes Project

GEMINI PROJECT OFFICE 950 N. Cherry Ave. Tucson, Arizona 85719 Phone: (520) 318-8545 Fax: (520) 318-8590

SPE-I-G0003

Page 2

1. Introduction

This document is intended to specify the functional requirements for the Cassegrain

Assembly which consists of the Cassegrain rotator, Cassegrain cable wrap and instrument support structure. These facility subsystems interface all the other Cassegrain subsystems to the telescope including instrumentation systems, acquisition and guidance, adaptive optics and calibration.

In order to develop the functional requirements it is necessary to establish the context of the design and the goals established in the Gemini Science Requirements. The Gemini telescopes are 8 meter aperture ground based Altitude-Azimuth telescopes intended to investigate astronomical objects. In performance, the emphasis is on optimizing image quality (towards diffraction limit) and signal to noise ratio. The wavelength range is between 0.3 microns and 20 microns with varying field sizes up to 5 arcminutes. The observations will include imaging and spectroscopy. With such a range of instrumentation it will be necessary in some cases to reconfigure the telescope to optimize performance. It is a goal to minimize the operational impacts of these reconfigurations.

From the Gemini Science Requirements - "The function of the telescope optics and system is to collect the incoming radiation from astronomical sources while preserving spectral and spacial information according to the science requirements and to provide it in a form that can be used efficiently by the instruments" This leads to the development of the functional requirements of the Cassegrain subsystems as a part of the overall telescope system.

Functional requirements of the Cassegrain assembly

From the Gemini science requirements document, the functions supported by the Cassegrain assembly are as follows.

The provision for Cassegrain focal station(s):

• Ability to support at least two instruments at the Cassegrain and to be able to switch between them rapidly.

• Ability to reconfigure the instrumentation efficiently, including trading instruments between the two telescopes.

Provision for field orientation and rotation for each focal station:

• Support of Acquisition/Guiding and wavefront sensing

• Support of active optics

• Support of adaptive optics

• Support of instrumentation calibration.

SPE-I-G0003

Page 3

The division of function.

After some iteration with the preliminary design the functional requirements were assigned to the various subsystems as outlined below.

The Cassegrain Rotator

The Cassegrain rotator provides field orientation and de-rotation for the focal stations. It also provides the mechanical interface between the other Cassegrain systems and the telescope.

The Cassegrain cable wrap

The cable wrap provides a cabling/services interface between systems attached to the rotator and the telescope

The instrument support structure

The instrument support structure provides the mechanical interface between the instrumentation and the rotator. It also provides the mechanical interface for the acquisition and guidance, adaptive optics and facility calibration.

The instruments

The instruments will process the signal delivered by the telescope into a form appropriate for the type of science each is designed to do. Where appropriate instruments will provide an optomechanical interface for an on-board wavefront sensor.

Acquisition and guidance unit • This will provide acquisition capability to acquire science and reference objects. • Guide signals to the telescope control system. • Optical interfaces to the instruments, adaptive optics and calibration • Wavefront distortion information for input into the active optics system and adaptive optics system.

Adaptive optics unit • This unit will provide wavefront correction of the science beam in the IR.

Performance requirements.

A number of performance requirements and goals are stated in the Gemini science requirements document. These are considered separate from the functional requirements and are dealt with in the design requirements and preliminary design documents.