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ASSUMPTIONS

·  
16-meter filled-aperture

·  
UV to IR

· high spatial resolution, wide field-of-view

RATIONALE

· present innovative approach

· stimulate the discussion 

· ideas not tested or analyzed 

· comments are welcomed

· completely new concept

· high Earth orbit, Earth-Moon Lagrange point

· use unique characteristics of space environment

· 
zero-G

· 
low temperatures

CONFIGURATION

· telescope module

· power-guidance-telemetry (p-g-t) module

· semi-rigid, controllable-stiffness link

· separation of "clean" and "dirty" functions

· shade telescope module from the Sun

DESIGN PRINCIPLES

· 
avoid high cost drivers

· 
no new technologies

· wheels should not be re-invented

· 
trade-offs should be made

· use innovative methods to solve technological problems

· automated on-orbit assembly of p-g-t module, telescope, and primary mirror

· on-orbit final figuring of the primary mirror

Telescope Module

· ion etching / ion deposition technology

· primary mirror would be extremely lightweight

· extension of presently available technologies

· three- or four-piece primary mirror, or

· multiple mirrors, as in Keck telescope

· concepts for deployable radio telescope "mirrors"

Operations

· expendable launch vehicle to low Earth orbit

· launch vehicle no limit to conceptual design

· after assembly, observatory boosted to a higher final orbit

· operation of telescope would be "leisurely"

· slewing telescope would be very slow

· avoid exciting telescope low frequency vibration modes

P-G-T module

· coarse pointing systems

· primary power and power conditioning

· signal processing and buffering

· command handling electronics

· telemetry

· antennas

· most of the instrument electronics

· shared computer facility

Telescope Module 

· 
passive elements 

· 
optics

· 
sensors

· 
front-end electronics

· 
low power electronics

· 
instrument mechanisms

· "Cassegrain-type" configuration

· optimized for resolution and FOV requirements

· multiple mirror configuration

· image motion compensation system

· wavefront correction (if needed)

· primary mirror rough figured on ground

· accuracy of ground figuring determined by ion etching / deposition, capability

· 
primary mirror material

· honeycomb or foam sandwich

· monolithic

· external supporting structure

· figure independent of bulk temperature

· figure stable with time

· focal length changes predicted and compensated

· ion deposition / ion etching system may be used to remove contamination from primary

· mirror passively cooled to operating temperature (<100K) before figuring

· figuring technology developed with technology for measuring wavefront quality of the mirror

· re-imaging optics to be used for image motion compensation and figure correction (if needed)

Coarse pointing (large slews)

· "stiffening" the controllable stiffness link

· p-g-t propulsion system

· p-g-t heavy torque or reaction wheels

· maneuvers would be very slow

· accelerations would be very small

· avoid exciting low frequency vibration modes of the telescope

Fine Pointing

· light weight reaction wheels or torque wheels in the telescope module

Ultra-fine pointing and image stabilization

· image motion compensation system

· 
instruments approximately same size as HST instruments

· common data handling and image pre-processing facilities in p-g-t module

· turning mirror to direct the main beam of the telescope to the instruments

· each instrument has full spatial coverage and full spatial resolution

· image splitting system for observations by more than one instrument at a time

· telescope well isolated from solar radiation 

· high Earth orbit 

· minimize heat input from the Earth

· eliminate thermal fluctuations from eclipses

· very slow operation of mechanisms in telescope

· low power actuators

· mechanisms operate in zero-G

CONCLUSIONS

· 
New approach and ideas are required

· 
New technology is not necessary

· 
Need some technology development

· 
Take advantage of special conditions (space)

· 
Use "outside" technology

· 
Separate "clean" and "dirty" functions

· Avoid pre-conceived limitations

· 
Make trade-offs as needed
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