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Current Researches

1 Near-Field Surface-wave Sensitivity Kernels

upper mantle. To date, Born sensitivity kernels formulateithe framework of
surface-wave mode summation are based upon a far-field»>apy@aton which
may not be valid in regions close to the receiver (or souggjecially for long
period surface waves. In this work, we go beyond the far-iagdroximation

and compute the exact 3-D surface-wave sensitivity kelmesed upon calcu-

lations of the exact Legendre function of fractional orders

1.1 EXxact Surface-wave Green tensor

In the frequency domain, the exact surface-wave Greeniteasde expressed

as (Dahlen and Tromp,1998, Section 11.3):
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In global seismic tomography, three-dimensional (3-Djate-wave Sensitivity for jnter-station differential measurement. In Fig.2 wenpare phase kernelssure, R is the gas constant andis frequency dependence constast)(which

kernels have been used to Improve the resolution of latetarageneities in the to jnter-station differential measurements with and withfar-field approxi- varies from 0.1 to 0.4 (Shapiro & Ritzwoller; Karato).

mation and conclude that the differences between the erddtaafield approx-
Imated kernels are significant only in regions close to the $tations, while
they are not significant in regions close the source. In thadéuwve will com-
pare near-field kernels with kernels calculated by the atjmethod Tromp,
et.al. 2005).

2 The effects of 3-D Q structure on surface-wave phase de-
lays

The Earth’s anelasticity structure (Q) Is important for ersfanding the ther-
mal and compositional state of the mantle because anatadbtas strong
sensitivity of to temperature and weak sensitivity to cosiponal varia-
tions. In present global anelasticity (Q) tomographic pcas, the ef-

WhereQ!" ,(cos A) is the traveling-wave Legendre function which is approxiects of 3-D anelasticity effects on seismic travel time ggh delay) —

mated by@li?_l(cos A)rra in the far-field Green tensdk, (w)rra. The differ-
ence between exact and approximated traveling-wave LegémactionZ's(A)
IS shown In Fig.1 (a). We define the critical distanteas the maximum dis-
tance where FFA breaks down(i&s(A) > 10%).
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1.2 3-D Senditivity Kernelsfor Inter-station differential M ea-
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Figure 2. Comparison of exact and far-field approximatedisgmny kernels for inter-
station differential measurements. All kernels are ptbaeat the depth of 108 km for|a
10mHz Love wave.

3-D anelastic dispersion- have been ignored. In this stugly, quan-
tify the effects of 3-D anelasticity on surface wave phas&yde by sim-
ulating wave propagation In 3-D anelastic earth models qusS8EM.
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(a)velocity model(dep = 100km)

(d)example phase delay measurements
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Figure 3: Examples of phase delays for 100s Rayleigh waweseckby 3-D velocity strug-
ture and 3-D Q structure from global SEM wave propagatiorugations in realistic earth
models.

2.1 Background Models

The dependence of anelasticity upon temperature can bessqatr as the func-
tion of rheology parameters (Karato and Spetzler, 199(s&at; 2000 ).

MO: low-Q M1: PREM-like M2: high-Q
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Figure 4: Measurements for MO (lower background Q), M1 (nmatkebackground Q) and
M2 (higher background Q) respectively. Red bar presentageeselastic delays and blue
bar means average anelastic delays. The contribution oé8eQts on surface wave phase
delay varied fron80% for MO to 20% for M3.
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3 Conclusions

1. For inter-station differential measurements the deifees between the
exact and far-field approximated kernels are significany amlregions
close to the two stations, while they are not significant quaes close th¢
source.

2. 3-D anelastic effects on surface-wave phase delays@gmndisant. Their
contribution on phase delays (1) depends upon frequendyealive andl
more prominent for lower frequencies; (2) depends upon d¢rackad Q
model, and vary fron30% for lower-than-PREM background Q &%
for higher-than-PREM background Q.

Future works

It IS known crust Is the most heterogeneous part of the eartd, we shall
take advantage of the spectral element method to Iinvestigate prop-
agation In the crustal at a global scale. The current SEMwsoé& does
not accurately account for the effects of the first-ordecalninuity due to
its meshing technigues. We will modify the meshing method anple-
ment model based meshing strategy to handle the 2-D variatiocrustal
thickness. We expect this theoretical investigations tovigle important
guidelines for mapping global crustal structure usingme@&ssurface waves.
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Figure 5: Example of the effects of variation in crustal kmess on the seismic waye
propagation and crust 2.0 model.




