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> Optical components
created in space via
fluidic shaping.

> Very large, smooth-
surface lenses or
mirrors can be made.

> Examining several
potential liquid
deployment methods.

> Performed initial tests
of some of these
methods in zero-g.

Pl: Edward Balaban (NASA ARC) |

~ Innovation

> Fluidic optics are not
constrained by launch
vehicle dimensions.

> |n-space liquid optics
are also resilient to
micrometeorites.

> Developed mirror
dynamics models for
INn-space operations.

Conducted initial tests
of these models In
microgravity flights.

Performed a trade study
of various optical
architectures.

Carried out a detailed
analysis of leading
architecture candidates.

> Evaluating several
mirror frame design
candidates.

> Assessing feasibility
for integration of
heaters, fluid lines, eftc.
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* Foundational Work

Zero-g flights: lenses
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1SS Experiments
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*

> The mirror Is created

using an ionic liquid
with a reflective layer.

> Will observe high-

priority faint objects,
e.g., exo-planets.

Performing lab
experiments with
reflective ionic liquids.

Doing computational
modeling to guide the
lab experiments.

Developed a theory of
thermocapillary control
for liquid mirrors.

It enables aspherical
geometries and rapid
disturbance damping.

> |Improved the design

of FLUTE-1 tech.
demo mission.

> Apex Aries is the

leading spacecratft
bus candidate.

edward.balaban@nasa.gov | https:/fwww.nasa.gbv/ame-s/ﬂute;

~ Mission Conce.pt

> A space telescope with

a 50-m primary liquid
mirror (FLUTE-50).

> The architecture iIs

potentially scalable to
much larger sizes.

> Developed detalled

analysis of FLUTE-50
operating orbit options.

> Created system

designs, risk tables &
mitigation approaches.

NASA Innovafive Advanced Concepts
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