James Lloyd
Cornell University

+ GUIding IS ukIguIteus WiIth
optical telescopes

+ CCAT large aperture and
shert wavelength may,
require active guiding

+ CCAT mirrors may: be
reflective in the O/IR

+ What are the options for v ATET—
“optical” guiding with CCAT e M
- - - telescope
if required/desired? i
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o Guildestars withim field e view
¢ Sensitivity to guide at 0.1-201Hz

+ Goal teguide In common Mmede With
science starlight, avording additienal
NON-COMIMON pPath CeNCErNS O a/side-
mounted guide telescope
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CCAT

¢ Sensitivity reguires A<2.5 wmj, fiol
prIght stars and dark sky

B, (6000 K)
B,(300K)
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CICAT

¢ PSE quality at shertwavelengtias
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Image size (arcseconds; 50% encircled energy)

5 um RMS segment aberration calculation by J. Zmuidzinas
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Sufficiently small subapertures will have low enough WFE for
a compact PSF
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CICAT

+ Eor subapertures small eneughiior aigeod PSE
and large enough teraverd excessive difiaction,
guiding signal (glebal tlit) 1s recovered witheut
significant SNR penality’ by averaging

+ Can e considered as a parallel’'set efismall’guide
telescopes, each using only a small piece oi the
optics

+ Additional benefit Is wavefront sensing

+ Coarse alignment will reguire additionalimodes
(e.g. Curvature/Phase Diversity) tosense
segment edge discontinuities, as used for Keck
mirror alignment, which can be implemented in
same guider
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+ Similar cenclusions rreached Wit
opticalitelescepes; e.g. Gemiarn, VI
employ full‘time wavelirent Sensing
guiders

Gemini Flamingos-2 OIWFS
(NRC/HIA)
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CICAT

+ Viost commen form! el Wavelreni
sensing N Adaptive Opucs; alseiused
In optical metrolegy.
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+ Reguires specular reflectivity at shoxrt
wavelenghs

+ FEPA and optics technolegy s mature and
available

+ May require additionalispec enismallscale
wavefront error (e.0. <1 pm RIVIS oniscales
< 30cm)

+ May require additionalimaintenance of
mirror surfaces

+ Mitigates risks of mirror alignment and
maintenance
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+ \Wavefrent sensing/guicing canlae
Implemented atA=2um

¢ Thereisaverylarge advantageimn SNR
available fremiastronomical eljects by
going to these wavelengths

+ Ifithe choice off panel technolegy sUpPpPoerts
these wavelengths, then an IR Wavelrent
Ssensor can be a solution teinitial
calibration and maintenance off segment
and telescope alignment
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