Feng Zhao, Tom Cwik
Shanti Rao
Jet Propulsioni Laboratory.

+ Vietrolegy enables

« Stellar interferometry.
Space Interferometry Mission
107'* m resolution, —2 m range
+ New designs

» For next-generation segmented telescopes
Terrestrial Planet Finder
SAFIR, SMLS, ...
CEA

o Absolute distance measurement
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+ Working proetetypes
» Hardware
Optics, mounts, electronics

» Procedures
Assembly, alignment, calibration

¢ CCAT
e Cost estimates and risk assessment

 [ntegration

Software, implementation plan,
manufacturing approeaches
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+ Common Path IHeteredyne Interferometer

» TWOo concentric heams
“Near” reference point — outside, at the primary.
“Far” reference point — inside; at the secondary.

o Drill a hoele ina corner cube on the primanry miroer
» Reflect off a corner cube on the secondary mirror;
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Three corner cubes attach to the
secondary mikror.

The collimated visible beam
doesn’t interfere withiastronemy.

Beam launchers attach to the
primary mirror Segments.

Each beam launcher needs two
fiber optic cables. Light comes
fromia laser in the controll room.
Photodiodes are powered by low-
power phasemeter boxes
throughout the telescope truss.
Minimal cabling connects the
phasemeter boxes with the
control roem.
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+ Hoew many eams?
* Probably between 6iand 120

Beam launchers for laser |I|I"
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+ How many heamaunchers?
» Trade with edge semsors.
+ Beam launcher manufacturing

» Assembly is difficult. Can JPL teach
CCAT how to do it?

+ Beam launcher peimiting

» Toleranced interface plates or adjustable
fold mirrors?
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Absolute Mode Relative Mode

REF and UNK phases during ABS mode (x1) Displacement meastred for calibration
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+ \Working testied!
e 10-"m resolution.

+ External cavity
controlled laser.
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o Beam launchers
o Eiber-fed
e COTS optics

» Thermally stable
mounts and housing

¢ Detector circuits

e Line noise filters
 Automatic gain control' §
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¢ Phasemeter

e Re-implement SIVI
algerithms in low-
cost EPGASs.

o Communicate via
ethernet.

+ Reference cavity

o Calibrated with
white light to 10:°.

CCAT Feasibility/Concept Study Review 17-18 January 2006




+» Software

[ abView panels track
a phasemeter as the
laser fireguency.
SWeeps

» \Wrote C code for
listening to next-
generation ethernet-
based phasemeters
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+ Thermal stalriity,
» Needs further study.
+ Beam launcher assemialy
» Need more practice
+ Software development
 [ntegration into the CCAT serves
+ Calibration
» Define calibration requirements
¢ Air turbulence?
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