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In the Lab



In the Lab On a Chip

New experimental set up
▸Testing feasibility

Use GaP as first test material
▸ Integrated photonics

GaP sample



attributes

▹ Indirect band-gap (2.4 eV) semiconductor 
▹High refractive index (> 3)

▹Transparent from visible to long-infrared
▹Large          and         coefficients  4

GALLIUM 
PHOSPHIDE
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applications

▹ Integrated photonics 
▹More nonlinearity, bigger toolbox

Citation: [1] Wilson et. Al. Nat. Photonics (2020).

GaP ring resonator
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WHAT I DID

▹Set up spectroscopy experiment
▹Perform derivations mapping data to final values

▹Write Julia code to process data

Coming up next …



PUMP-PROBE SPECTRAL INTERFEROMETRY
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Pump 
beam

Probe Reference
CCD

Imaging 
spectrometer

Probe temporal stretch: 6.5 ps
Probe bandwidth: 300 nm
Phase resolution: 100 µrad
Temporal resolution: 100 fs

Propogation direction



PUMP-PROBE SPECTRAL INTERFEROMETRY
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A pump pulse generates transient refractive 
index Δn

Probe Reference

Microscope 
objective

Microscope 
objective

CCD

Imaging 
spectrometer

Due to probe chirp, time is encoded in 

wavelength
Extract                                      and           

to obtain optical Kerr effect and 2-photon absorption

Probe temporal stretch: 6.5 ps
Probe bandwidth: 300 nm
Phase resolution: 100 µrad
Temporal resolution: 100 fs



PUMP-PROBE SPECTRAL INTERFEROMETRY
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Extract                                      and           

to obtain optical Kerr effect and 2-photon absorption



PUMP-PROBE SPECTRAL INTERFEROMETRY
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Example interferogram
Extract                                      and           

to obtain optical Kerr effect and 2-photon absorption



is the part that varies quadratically 
with an AC electric field
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WHAT 
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OPTICAL 

KERR EFFECT

TWO-PHOTON 

ABSORPTION

Direct
Indirect



CURRENT RESULTS & POTENTIAL 
Gallium  Phosphide  and  Fused  Silica

13

Direct bandgap
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t ha nk s ! ANY QUESTIONS?
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