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RESEARCH EXPERIENCE

My research focuses on understanding the deep interiors of Earth and, recently, other planetary
bodies through global observational seismology and mathematical geophysics. My most
recognized contributions involve innovative approaches to seismological observations and
geophysical inference. My research group developed the coda correlation wavefield paradigm,
which uses the late coda of seismograms to extract otherwise undetectable seismic phases,
leading to the detection of J waves traversing the solid inner core and increased constraints on
the isotropic and anisotropic structure of Earth's core. | have also helped advance Bayesian,
trans-dimensional, and hierarchical inversion methods applied to moment tensor estimation,
lithospheric, lowermost mantle, and core imaging, ranging from volcanic and nuclear source
characterization to planetary seismology. A particular focus has been on transforming moment
tensor inversion by explicitly accounting for both data noise and theoretical errors, yielding more
reliable source mechanisms. We have documented the oscillating differential rotation of the inner
core and contributed to Mars seismology from the crust to core, with lunar seismology ahead
through the Australian SPIDER mission (Fleet Space Technologies). | have published ~140
refereed journal articles and three books, secured over A$315M in competitive funding as chief
investigator, and supervised 19 PhD students to completion or near-completion. My work has
been covered by the New York Times, BBC, CNN, the Washington Post, ABC, Reuters, The
Conversation, Sydney Morning Herald, Scientific American and Nature, among others.
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