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‘§(_This is only one example of dozens of novel structures in the
ocean, each adapted for a different optical niche
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Dynamic iridescence in Loligo opalescens - acetylcholine-mediated dynamic
iridescence against Raman-scattered light in the ocean
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Reflectance Intensity (arb.)
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Wavelength (nm) Tao et al., 2009
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2. Self-assembly of squid camouflage
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First study: Self-assembling broad-band camouflage in Loligo
eyes
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3D structure of laminated “‘silver’ tissue

Nested-spindle structure
resulting in a self-assembling
highly distributed Bragg stack
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Modeling the nested-spindle structure
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Modeling the nested-spindle structure

Image processing & frequency
extraction
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Modeling the nested-spindle structure
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Modeling the nested-spindle structure
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Reflectance measurements Model data
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Structure provides a constant reflectance for any given viewing angle
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Reflectance of this structure appears to be a reasonable
average match to theoretical perfect for a lateral surface in the

ocean
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Mechanism #2: Wavelength-modulated Bragg fibers in Galiteuthis
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FD TD model of Galiteuthis fiber transmission
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Pterygioteuthis photophores

Friday, May 2, 14



Super-complex self-assembly in Pterygioteuthis light organs - precise
radiance-shaper?
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Mechanism #1: Photosynthesis in Giant Clams
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o iridocyte location
® algal location

representative region
of modeled coordinates

downwelling radiance

A.M.S. et al., unpublished
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iridocyte coordinate | /u dionee

algal coordinate

A.M.S. et al., unpublished
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iridocyte coordinate - e I

algal coordinate
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iridocyte coordinate - e I

algal coordinate
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‘ iridocyte coordinate

‘ algal coordinate
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‘ iridocyte coordinate
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‘ iridocyte coordinate

‘ algal coordipate®
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Clam iridocytes are a funny superposition of a Mie sphere

A.M.S. et al., unpublished
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Clam iridocytes are a funny superposition of a Mie sphere
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Clam iridocytes are a funny superposition of a Mie sphere

and a classical Bragg reflector
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Clam iridocytes are a funny superposition of a Mie sphere

and a classical Bragg reflector
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Discrete dipole approximation of
scattering from large, “fluffy” particles

Contents lists available at ScienceDirect

Icarus

journal homepage: www.elsevier.com/locate/icarus

Saturn’s F ring grains: Aggregates made of crystalline water ice

San: Sanaz Vahidinia™ Jeffrey N. Cuzzi, Matt Hedman, Bruce Draine, Roger N. Clark, Ted Roush,
Gianrico Filacchione, Philip D. Nicholson, Robert H. Brown, Bonnie Buratti, Christophe Sotin

NASA Post Doctoral Program, Space Science Division, Ames Research Center, Mail Stop 245-3, NASA Moffetr Field, CA 94035, UsA
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Discrete dipole approximation of
scattering from large, “fluffy” particles

Conterts lists avadable at ScenceQirect

Vi Icarus

journal homepage: www.ealsevier.com/locate/icarus

Saturn's F ring grains: Aggregates made of crystalline water ice

Sanaz Vahidinia ®, jeffrey N. Cuzzi, Matt Hedman, Bruce Draine, Roger N. Clark, Ted Roush,
Gianrico Filacchione, Philip D. Nicholson, Robert H. Brown, Bonnie Buratti, Christophe Sotin

3y

Saturn dust particle ‘6 um sphere
*80 nm mean, 30 nm variance layers
*high index = |.5
*low index =1.35
*external medium = |.33

A.M.S. et al., unpublished
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% scalar irradiance, T. crocea
with green iridocytes
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What'’s happening here!
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An even illumination of the sides of this tube
requires a phase function amountingto . |

. .J X,
2l I a2
tan-'(r/L). B &
% 9
. e ?:,
= sl o
RS

Y.

< _=

Friday, May 2, 14



An even illumination of the sides of this tube
requires a phase function amounting to ]
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Normalized scattering probability
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The estimated iridocyte phase function
may actually “aim” photons to specific
spots deep in the clam tissue...
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