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Titanium dioxide (TiO,)




TiO, material properties

high index of refraction: 2.5

wide bandgap: 3.1eV
large nonlinearity: 25 x silica
low two-photon absorption: > 800 nm

several phases:
rutile, anatase, brookite and amorphous

Evans et. al., Opt. Express 20, 3118-3128 (2012).
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deposition

reactive sputtering
titanium with oxygen
temp: 20-350° C
pressure: 2 mTlorr

O, flow: 4.4-20 sccm




deposition

deposition temperature: 20° C deposition temperature 350° C
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deposition

deposition temperature: 20° C deposition temperature 350° C

n=2.32 (1550 nm) n=2.37 (1550 nm)
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deposition

amorphous (20° C) polycrystalline anatase (350° C)
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What about losses?



planar waveguides: decoupling losses

Air

TiO2n=24

SiO2n=1.45
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Guided light
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Wavegu
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planar losses

(1 fabrication



planar losses
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planar losses

amorphous anatase "
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400 nm .
= silica
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structuring

anatase TiO,

200 nm
I
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amorphous waveguides
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amorphous waveguides
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anatase waveguides
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anatase waveguides
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anatase waveguides

<4 dB/cm

200 um
- A=1550 nm
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microbends
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microbends
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microbends
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directional couplers
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directional couplers
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variable splitters
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the first nonlinear optics in TiO,

200 nm

TM, A =800 nm
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spectral broadening
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spectral broadening
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spectral broadening
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spectral broadening
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the first nonlinear optics in TiO,

10 | | | | |

1pJ

)
S

—

)

2

o

o

S —
)]

N

©

&

-

o

c

-20—

30l 1Ll ““m | | IJlm | ']Ll'l.“l'

740 780 820 860
wavelength (nm)

1 fabrication 2 linear devices 3 NL properties




the first nonlinear optics in TiO,
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the first nonlinear optics in TiO,
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the first nonlinear optics in TiO,
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the first nonlinear optics in TiO,
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the first nonlinear optics in TiO,

TE,A=1550 nm
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... Spanning the communications octave!
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. Spanning the communications octave!
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