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Gratings inspired by nature

Apatura iris

Parides sesostris
(3D inverse opal)

L. ougusfs :
(3D diamond stfructure)

Seamouse
Peacock

Imesisternus isabellae (wet/dry)

- @

rﬁ
o



How It works?
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From nature to technology
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Interference Lithography | Holographic gratings

o Large area patterning 0 Laser systems

o0 Customizability 0 Sensing
o Rapid prototyping o Filters

0 Sub-micron resolution o Optical communications

o Non-contact fabrication

Grooved gratings
<

Holographic grafi
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Laser interference hithography - single exposure
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Experimental setup
of interference lithography
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ROTATION AND CUMULATION OF EXPOSURE

DOSES
« 2D STRUCTURES

* MOIRE EFFECT

2D square lattice

2D triangular lattice
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Laser interference lithography — multiple exposure
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range of periods

250 nm < 250 000 nm
(A/2) (infinity)



mixing multiple

I'=h+h A+ 4 Ay — A
[ =4E2 +4E%cos m x| cos|m— " x
A1 4, A1 4,

M

Intensity (a.u.)
Beat (a.u.)

)

5
Distance (um)

Distance (um)

12/21

& Resulting field



Period mixing: setup design

Static sample, moving optics

Moving sample, static optics

Mirror 1
] Rotation holder
Linear stage n Spatial
LSS SIS filter 1 Beam
Splitter Beam

50:50 shutter " g

«. Spatial filters

. Splitter
Spatial ¢ o
. filter 2 :
Mirror 2 o Linear stage
Rotation holder - Mirror

Rotation holder

LabVIEW controlled s ' 13/21
and fully automated
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Laser interference lithography experimental setup

Motorized
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Small period
difference

Large period
Grating
Period 1: 1200 nm

Period 2: 1175 nm
Period diff: 25 nm
Envelope: 56 000 nm

Internal: 1187 nm




Period 1:
Period 2:
Period di

Large period
difference

Small period
Grating

1200 nm
1000 nm
ff: 200 nm

Envelope: 6000 nm

Internal:

1091 nm




Diffraction spiral 18/21
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Partners’ logos

« To be used in the slides
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