
Tuning Resonant Dispersive Waves and 

Soliton Continua Using Hollow Core Fibers 

for Femtosecond Pump-Probe Spectroscopy

Current methods of creating a white light continuum for 

transient absorption (TA) spectroscopy only measure down 

to a wavelength of 350 nm.  However, many molecules absorb 

light at a shorter wavelength of the UV-vis spectrum:  

MOTIVATION

Luna, the program used for creating nonlinear optical simulations, was developed by the Lupo lab at 

Heriot-Watt University.  I’d like to thank the LCLS intern program team, SLAC, and the DOE for making this 

internship possible.  I’d like to give a special thanks to my mentor Matt Bain for his guidance and support and 

to my colleagues Jose and Kirk for introducing me to the epic highs and lows of laser alignment.
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An optical parametric amplifier (OPA) is a light source that 

emits tunable wavelength pulses, and OPAs are used in 

several LCLS hutches.  By coupling a HCF to an OPA, shorter 

pulses can be achieved (larger bandwidth = shorter pulses). 

RESULTS

NEXT STEPS

GOAL
Use hollow core fibers to extend the probing window into the 

deep UV of electronic transient absorption spectroscopy.

CONCLUSIONS
By tuning the soliton continuum, we can produce a brighter 

ultrafast pulse that extends to at least 200 nm, which is a 150 

nm extension from other methods into the UV region. 

HOLLOW CORE FIBERS (HCFs)

EXPERIMENTAL SETUP

Finish building a TA setup to start analyzing the deep UV 

spectrum of liquid samples, scale to a rep rate of 20 KHz.  

Combine this with a RDW pump pulse to achieve better 

temporal resolution. Continue optimizing OPA broadening 

and pulse compression for use in LCLS hutches.

Self-phase modulation in 

the fiber causes spectral 

broadening which is later 

compressed.  Under the 

right conditions, this can 

lead to resonant dispersive 

wave (RDW) emission and 

soliton formation.

ANOTHER USE FOR HCFs: OPA BROADENING
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