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Opto-Mechanical Design
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Opto-Mechanical Engineer
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GMTIFS

Conventional Spectrograph

Integral Field Spectrograph
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Preliminary Configuration
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Wave Front Sensor Probe

VLT KMOS KECK NGAO

» Patrol the field
» Stable to micron level
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Spectrograph Evolution

Compared to NIFS

* Much larger

e Variable field sizes

« Anamorphic fore-optics

* Field and cold stop de-rotation
 Reflective camera
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Imager Evolution

Compared to GSAOI
» Reflective relay
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Three-Mirror Anastigmats

TMT IRIS Proposal
* Physically Simple
» Achromatic
» Good images
» High throughput
* No ghosts
* Difficult to align
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Requirements
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Image Characteristics

Quality
 Wavelength range 1 — 2/8m
* Fine scale images diffraction limited with waveft@rror < 60 nm

Spectrograph

* Field sizes ranging from 0.27x0.54 to 4.5x9.0 @rcs

« Slit widths ranging from 0.006 to 0.10 arcsec

« Anamorphic field with spectral scale 2 — 3 times fipatial scale
* 45 IFU channels on 4K square detector

Imager

e 20 arcsec square field on 4K square detector @5 arcsec
pixels
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Mechanisms

Athermalized
Wear-resistant
Reliable
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Diamond-Machined Reflective Optics

 Monometallic mirrors and structure
» Complex figures

e Arrays

 Surface Irregularity ~25nm RMS

» Good control of inter-surface figure
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Opto-Mechanical Design

Scattered Light

Tool Tip Radius 0.76 mm
Tool Feed ~ 1
Surface roughness 10 nm RMS (5 7?7?)

Halo intensity is proportional to
the square of the surface roughness
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Other Requirements

» Cryogenic operation with fast cooling
 Monometallic structure

 Field de-rotation

« Cold stop rotation

 Slit-diffracted aperture enlargement

* Refractive index thermal compensation
« Kinematic optical mounts

e Flexure control

 Vibration control
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Space Industry Technology
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