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Introduction

At the Intersection of electronics and photonics, this collaborative research

Initiative with SmartSat CRC and La Trobe University emerges to advance

tunable Photonic Crystals with the aim of enhancing satellite-to-satellite
communication systems, high-altitude balloon-to-balloon or satellite-to-

high-altitude-balloon connections.

Photonic crystals, periodic structures, enable Intricate control of
electromagnetic waves beyond traditional refraction or reflection. Our

research centres on 3-D photonic crystals, offering superior band gaps and

tunability. These crystals promise innovation in advanced communication,
sensing, and image filtering devices. We are creating woodpile structures

that act as 3D tunable Photonic Crystals.

.. UNIVERSITY

° ADVANCED
® 6S|ILICON
®

G ROUP

Vibhor Thapliyal* and James L. Maxwellt

1Department of Engineering (EeMC? lab), La Trobe University (AU)

HP-LCVD System
Assembly

\ Prometer Setup

'''''
‘‘‘‘‘‘‘
(AR ) ]

' '

,,,,,,,,,
.........

::::::

. - - - - -

oooooooo

4 - 1 e &
¥ 6 ¢ ¢ ¢ ¢ e ¢ 4=z

°. 3 = I "y 4 b’ Ags® e | =4 B bl |
----- N -t | Vil N B s A e, NN A
e . s ‘e . .7 oOptical Setu
Eldex 5935 2SMP High-Pressure e AT T W p . P
Liquid Metering Pump Setup

. ‘i
=B

| A

Parr Instrument wor BN - Al /fl\ RS

NCC-4793HP-T-INC-5000-VGR- ;. "f: e ;;/\ ! I

Ytterbium CW VDWINDOW(S) L A y A
Laser

YLR-20-1064

Results to date

We have successfully grown carbon fibres on both graphite and stainless-
steel substrates, employing a variable laser power within the range of 100

mW to 3W and operating at pressures ranging from 1 to 27 bar. Our ongoing

work involves the simultaneous parallel growth of multiple fibres, a significant

advancement in our research.

Alms
Develop novel tunable photonic crystals at high pressures using HP-LCVD:
» Growth of Carbon, Vanadia and Titania fibres via HP-LCVD.

» Parallel growth of precision tapered and graded fibres.

« Creation of woodpile structure, graded materials, tapered materials, etc.
for tunable Terahertz filters.

Methods

We're developing a novel fabrication technique, Hyperbaric Pressure Laser
Chemical Vapor Deposition (HP-LCVD), to grow 3-D microstructures. This
method Is perfect for crafting high precision metamaterials and photonic
crystals. HP-LCVD employs a focused laser beam within a hyperbaric
chamber to decompose precursor gases, allowing precise customization of
3-D microstructures through pressure, composition, and flow rate

adjustments, creating versatile multi-material arrays.
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