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~ » Our Telescope
Projectsiinclude:
s Green Bank lielescope

Hobby*Eberly.
Tielescope

SOAR
VISTA

Very Long|Baseline
Array (VLBA)




o

CICAT
+ Design AndlEakrication Of e Viont
Structure
» Azimuth Rotating Structure (Alidade)

» Elevation Rotating Structure Except Eor e
Primary Mirror And the Primany MIrror
Support Truss

» Establishing Panel LLayout
+ Design Of Elevation And Azimuthr Drives

+ Design Of Control System Eor The Mount
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Alt-az mount

s Azimuth metion -+ 270"

= Elevation motion +102t01+90° (mechanical travel)
Velocities and Accelerations

e Full'Performance 02 To 602 Elevation Angle

e Scanning velocities 0.2 deg/sec (slow); 1 deg/sec ((fiast)

e Scanning accelerations: 0.2 deg/sec? (slow); 2 deg/sec? ((fiast)
Pointing accuracy

e Overall 2 arc-sec, RMS

e Offset, 1to 5 deg 0.5 arc-sec, RMS

e Offset, <1 deg 0.1 arc-sec, RMS
Open loop behavior

o Nonguided image jitter <0.1 arc-sec

e Open loop drift 0.1 arc-sec inil min

e Open loop drift goal 0.1 arc-sec in 10'min
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CICAT

¢ The Clese Spacing Of e OptESs POSEs
Challenges For Designing Support
Structure.

+ IThe Dynamics Of Scanning At High
Elevation Angles Controls Drive Design
And Reguired Structural Stiffaess.

+ Installation At A Remote, High Altitude
Site Requires The Work Te Be Organized
To Minimize Time At The Site.
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Mirror Trussiand guadrrapoed
support primary and
secondany mirrors,
respectively.

Reflector Hub Supports Mirror
Truss And Elevation Sector
Gear

Elevation Bearings Support
Reflector Assembly

Yoke Arms Suppert Elevation
Bearings And Transmit
Reflector Loads Into Azimuth
Bearing

Alidade Rotates In Azimuth,

Supported By Hydrostatic
Bearing
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Quadrapod Provides Support
For Secondary Mirror
Quadrapod L-egs'Suppoerted
On Separate LLoad Rath;, So lits
Loads Do Not Affect The
Primary Mirror.

Centrall Hub Supports ihe
Mirror Truss And The
Elevation Drive Gear

Access In Central Huly For
Tertiary Mirror

Bent Cassegrain Port IniHub

Reflector Assembly Supported
On Elevation Bearings
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The Yoke Arms Provide A
Direct Load Path Betweeni ihe
Elevation Bearings Andilihe
Azimuth Bearing Pads

Elevation Drive Platform
Between The Yoke Arms
Support The Elevation Drive
Motors

The Platform  Also Ties The
Yoke Arms Together To
Provide A Greater Stiffness In
Sidesway

Hexagon Ini The Base
Supports The Yoke Arms And
Ties The Bearing Pads
Together
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Azimuth Bearing Pad




+ Elevation Drive
» Reflector Driven By
Helical Sector Gear

o Drive Motors, Driven
Against Each Other 1o
Remove Backlash

+ Azimuth Drive [ Bearing |
» Helical Gear System

» Stationary Gear Mounted
On Inside Of Azimuth
Bearing Track

o Drive Motors, Gearboxes,
And Pinions Located On
Moving Structure
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Hydrostatic Bearing Provides
Both Azimuth Rotation And
Support For The Entire Mount

The Center Of Rotation IS
Determined By A Rolling
Element Pintle Bearing

TThe Bearing Pads, Drive

Motors, And The Pintle

Bearing Are Connected By A

Series Of Spokes, Minimizing

Deflection Between Motion Of

The Motors And The Mount. Bearing Pads Under
Each Hexagon| Vertex
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o

CICAT

Preliminary Error Budgetsi\Were Derived, BasediOn:
= \/endor Specification Sheets

» Field Tests From Similar Systems

» Preliminary Analysis

Derived Budgets Included:

» Offset Pointing

» Tracking

o Jitter

Based Oni This Preliminary Work; The Specification
Requirements Appear Achievable

Performance Requirements Within Current llechnoelogy.
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CCAT

Pointing Accuracy 2 Arcsec RMS Values of 2-4' Arcsec
Achiievable

Ofifset Pointing < 0.5/Arcsec RIVIS Reasonable Reguiement

10 Tro 50 o this Application

Tracking Dynamics 0.25 deg/sec Achievable

0.01 deg/sec?

Zenith Transit Outage Nominal 8-10 minutes Consistent With

Tracking Dynamics

Nonguided Image Jitter | < 0.1 Arcsec Consistent with Similar
Designs. Wind Lead
Needs More Study,

Open Loop Drift 0.1 Arcsec/Min Realistic, SOAR meets
this requirement
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Offfiset < 0.1 Arcsec Diiificult TerAnalyze And
Poeinting, RMS IVIeet

<\

Open Loop 0.1 Arcsec Analysis Suggests; This s

Drift In 10 Min Difficult T Meet, Yet Our
Experience with SOAR
Indicates It May Be
Possible
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+» ShapediSteps Reduce Eollowing Error

o Reduces Error Between Commanded Position And Position
\/ector

= Shaped Steps Can Improve Peak Following Errar, But lincrease
Mount Dynamics And/Or Increase Motion Time

+ VLBA Type System VLBA Type, Shaped Step

Example Position Following Error, ArcSec, VLBA-Like System Position Error, Shaped Motion, VLBA-Like System

Position Error, ArcSec
Position Following Error, Arc Seconds
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o

Position Reporting Errors CICAT
« Blind Pointing Errors Plus..
s Errors Due To Dynamic Deflections

Depends Upon As-Built Structure And Dynamic REqUIEMENLS

Some Example Values For Steady: State Error Shown! I The
Table Below For Reference Andi Science Consideration

Praobable Structural Values In The =7 Hz Range

Acceleration = 19/s?

Structural Resonance Steady State Error, ArcSeconds

2Hz 23 46

3Hz 10 20

4 Hz 6 12

7THz 2 4

10 Hz 0.9 1.8
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+ Optical Layout lmpeses Space: Limitaens Eor:
Structure Design

o An Active Optical Surface Provides An Extra [Design
Degree Of Freedom

» The Hub Design Balances Optical And Drive Needs

+ Scan Pattern Expectations

o Further Work With CCAT Program To EstablishiThe
Appropriate Pattern

+ Installation at a Remote Site
o \We Must Design With The Installation In Mind
» Confirm Performance Through Factory Testing Before
Shipping
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