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Fault using TomoATT. The Erkenek segment, which ruptured at supershear speeds during the 2023 Mw
7.8 Kahramanmaras earthquake, is characterized by high seismic velocity and fault-normal anisotropy.
These structures indicate high normal stress and limited fluid infiltration, which are prone to inhibiting
fault creep and favoring stress accumulation. In contrast, the Amanos segment, which ruptured at
subshear speeds, exhibits lower velocity and fault-parallel anisotropy, indicative of substantial fluid
infiltration that facilitates aseismic stress release. Overall, our findings highlight the critical role of
subsurface fault structure in governing whether a fault ruptures at supershear speeds.

[2] Chen, J., Nagaso, M., Xu, M., Tong, P. (2025). TomoATT: An open-source package for Eikonal
equation-based adjoint-state traveltime tomography for seismic velocity and azimuthal
anisotropy. Computers and Geosciences, 105995
https://doi.org/10.1016/j.cageo.2025.105995
Summary: We developed TomoATT, an open-source tomographic package based on the adjoint-state
traveltime tomography methods, which invert absolute traveltimes and differential arrival times for
seismic velocity heterogeneity and azimuthal anisotropy in regional and teleseismic settings. The
package integrates accurate forward modeling, robust adjoint inversion, and efficient parallel
implementation, and is publicly available at https://tomoatt.com.

[3] Chen, J., Wu, S., Xu, M., Nagaso, M., Yao, J., Wang, K., Li, T., Bai, Y., Tong, P. (2023). Adjoint-state
teleseismic traveltime tomography: method and application to Thailand in Indochina Peninsula. Journal
of Geophysical Research: Solid Earth, 128(12), €2023JB027348.
https://doi.org/10.1029/2023JB027348
Summary: We developed a teleseismic adjoint-state traveltime tomography method by incorporating a
two-stage Eikonal equation to model teleseismic wavefront propagation. Application to Thailand reveals
a thick lithosphere beneath the Khorat Plateau and mantle upwelling beneath its southwestern margin,
providing tomographic evidence for lithospheric modification beneath the plateau.

[4] Chen, J., Chen, G., Nagaso, M., Tong, P. (2023). Adjoint-state traveltime tomography for azimuthally
anisotropic media in spherical coordinates. Geophysical Journal International, 234(1), 712-736.
https://doi.org/10.1093/gji/ggad093
Summary: This work develops an Eikonal equation-based adjoint-state traveltime tomography method
for imaging velocity heterogeneity and azimuthal anisotropy using local P-wave traveltimes. The
utilization of spherical coordinates naturally accounts for the Earth’s curvature. A second-order fast
sweeping method is also proposed to accurately solve the anisotropic Eikonal equation for synthetic

traveltimes.

[5] Chen, J., Chen, G., Wu, H., Yao, J., Tong, P. (2022). Adjoint tomography of Northeast Japan revealed by
common-source double-difference travel-time data. Seismological Research Letters, 93(3), 1835-1851.
https://doi.org/10.1785/0220210317
Summary: We developed a workflow for applying wave equation-based double difference adjoint
tomography to realistic imaging problems, and apply it to northeastern Japan. The results reveal low-
velocity magmatism beneath the volcano arc, the high-velocity subducting Pacific slab, and high-
velocity cold and try mantle wedges, demonstrating the effectiveness of the double-difference adjoint
tomography method.
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