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MOTIVATION

Bernauer et al., 2012

Translational displacement

Translation/Rotation=f(v)

Azimuthal Anisotropy

(2) Shear wave splitting (e.g. SKS) 
(or Polarization analysis)

(1) Time-dependent (or time + waveform, FWI) tomography

(3) good lateral resolution + good depth resolution ???

source

sourcestation

station

Bernauer et al., 2012 (isotropic media)
https://en.wikipedia.org/wiki/Shear_wave_splitting
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THEORY

Smith & Dahlen, 1973

𝑣 𝜔, 𝜓 = 𝑣 +𝑅ଵ 𝜔 + 𝑅ଶ 𝜔 𝑐𝑜𝑠2𝜓 + 𝑅ଷ 𝜔 𝑠𝑖𝑛2𝜓 + 𝑅ସ 𝜔 𝑐𝑜𝑠4𝜓 + 𝑅ହ 𝜔 𝑠𝑖𝑛4𝜓

Tang et al., 2023, under review

𝜔: 𝑐𝑖𝑟𝑐𝑢𝑙𝑎𝑟 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦

𝜓: 𝑎𝑧𝑖𝑚𝑢𝑡ℎ

𝑅 𝜔 : 𝑑𝑒𝑝𝑡ℎ 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛

weakly anisotropic media (surface wave)

𝑨

𝛀
𝜔, 𝜓 =

𝐴: 𝑡𝑟𝑎𝑛𝑠𝑙𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛

Ω: 𝑟𝑜𝑡𝑎𝑡𝑖𝑜𝑛 
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OBSERVATION

Asthenosphere
150~400km

ADR (array derived rotation:~20km-120km) 
(~100 events>M6.5, STS2 stations)

Rayleigh wave 

LAB depth in this area: 70~100km

Tang et al., 2023, in preparation
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modified from Marone and Romanowicz, 2007,Nature

N Rayleigh wave 

OBSERVATION

A3

A1

A2

Direction of absolute plate motion (APM)

6C result: Fast direction of Rayleigh wave (140-160s: ~200km)

Fast direction obtained by joint inversion (surface waveform + SKS)

Direction of relative plate motion. San Andreas Fault (SAF)

North American 
Plate

Pacific Plate

SAF

1% (peak-to-peak anisotropy)

wavelength~660km
200km

Depth =200km

Tang et al., 2023, in preparation
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CONCLUSION

1. A new method for studying azimuthal anisotropy (high lateral resolution << wavelength).

2. Improve the observation of rotation to decrease the uncertainty (or error). 

3. Ambient noise data.(should be possible …)


