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A Science Instruments
A Adaptive Optics Overview (GMT perspective)
ALessons Learned
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GMT Science Instrument Locations

A Science instruments mount
within the body of the OSS

A Field derotation for FP and
DG stations

A Gravity invariant mounting \,
location on azimuth structure \}/

A Provisions for instrument
handling
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Maximum Size GMT Instruments

A The maximum number of instruments:

A Folded Port: 3

A Instrument Platform (IP): 1
A Gravity Invariant Station: 1
A Auxiliary Ports: 2

A Direct Gregorian: 4

DG
2.8x2.8X%x5.5

AP
1.5x3.5x4.8

GIS
6.7x3.7x3.0

FE

Dimensions in meters
55x38x1.9
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A Science instruments are usually developed by teams separate from the telescope team.
A This is particularly true for general purpose facilities like the new generation ELTSs.

A Instrument requirements are determined by the Project from the flow down of science
requirements.

A The Project also manages instrument interface requirements based on the system architecture
and other systems engineering procedures that apply to instrument development.

A The policies for funding instruments and conditions for their acceptance and use at the
observatory are established by the governing Board. This includes:

A Granting of time for assembly and commissioning on the telescope.

A Observer access (instrument team time, facility instrument, Pl instrument, etc.)
A Maintenance and servicing

A Software support.

A Instrument lifetime
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GMT Generation 1 Instrument Candidates
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Instrument Function = ]E:la]:;ge, Resolution Field of View
. Optical High Resolution -
- - 35-0.95 | 20-100k 7 x 1" fibers
G-CLEF Spectrometer / PRY 0 0 0—100k x 1" fibers
ical v 1-Obiec .
GMACS Optical Multi-Object 0.36—1.0 | 1500 —4000. 10.000 | 40 — 80 arcmin’
Spectrometer
GMTIFS NIR AO-fed IFU / Imager 09-2.5 4000 — 10.000 10 / 400 arcsec”
GMTNIRs | JHELM AO-fed High 12-50 |50-100k Single Object
Resolution Spectrometer - -
NIRMOs | hearIR Multi-Object 0.9-2.5 | 2700 - 5000 42 arcmin’
Spectrometer
"'l.v. . - ‘. - iy o - : . -
TIGER Mid-IR AO-fed Imager and 15-14 | 300 0.25 arcmin’
Spectrometer
MANIFEST* | Facility Robotic Fiber Feed 0.36 — 1.0 300 arcmin”
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GMT Instrument Modes & Deployment

Stage GMT Mode Locationon GMT

1 GCLEF Natural seeing, GLAO| Gravitylnvariant Station

1 GMACS Natural seeing, GLAO DirectGregorian

2 GMTIFS LTAO/NGSAO Folded Port

3 GMTNIRS NGSAO FoldedPort
Future NIRMOS NaturalseeinglGLAO Direct Gregorian
Future TIGER AQ (internalwfs) Direct Gregorian *

3 MANIFEST Natural seeing/GLAO DirectGregorian *

* Possibeshared port.

Instruments will be developed and deployed in 3 stages with possible
future instruments identified.



Instrument Transfer

Transport cart

Enclosure

2

A Bridge crane in Auxiliary Building loads instruments on carts

e
Summit Support Building ‘

A Instruments are transported on rails to the enclosure
A Enclosure crane or pier lift inserts instruments in telescope
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Installing DG Instruments

Pier lift

A DG instrumentsre raised with a lift anthserted into the GIR from below.
A Platforms in the OSS provide service access to installed instruments
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FPInstrument Exchange

FP
instrument

extension

A Enclosure crane lifts FP instruments through the observing floor hatch and
sets them on the IP extension.

A Instruments are rolled onto the GIR with guides.
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GlsHandling

GIS
iInstrument

A GIS instruments are lifted through the observing floor hatch with the
overhead crane and set on the observing floor.

A They are then moved into place on temporary rails/cribbing or fork lift.
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Adaptive Optics
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Ground Layer AO (GLAO)

* *
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A Adaptive optics are required in order to achieve the diffraction limit of an ELT.

A Adaptive optics techniques have been developed on the current generation of large telescopes but
scaleup of the hardware and algorithms includiegbaperturephasing will be required for ELTs.




GMT Observing Modes

The GMT is designed to operate in a variety of observing modes over a wavelength range starting at
the atmospheric cubff around 320 nm in the UV and extending up to 25 um in the IR.

Fiveobserving modes are supported

Wavelength
Features Image size
(arc-mln) (microns)

A NonAO mode Atmospheric seeing

Narrowfield (NF) Natural Seeing 0.32¢ 25

A No corrector

A NonAOmode
Widefield (WF) Natural Seeing A Uses the WF corrector a 20 0.37¢1.0
direct Gregorian

Atmospheric seeing
WFC/AD®ptical design

A All focal stations ~10 Opticalto Groundlayercorrection
A Naturalguide stars - K-band ~10-30% FWHM reduction

A Folded instrumenports  limited by natural
A Bright onaxis guide star  anisoplanatism

Ground Layer AO (GLAO)

Natural Guide Star AO (NGSAQO) NIR/IR High Strehl (>75% K band)

A Multi-laserguide stars  limited by natural
A Tiptilt focus ref. star anisoplanatism

AO modes proposed for other telescopes include Meotjugate AO (MCAQ) and Muitbject AO (MOAO).

Laser Tomography AO (LTAO) IR Strehl ratio (>30% H band)
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GMT AO System Architecture
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