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Teleseismic body waves at global scaleONDES DE VOLUME : OBSERVATION ET EXEMPLES D’APPLICATIONS

0 20 40 60 80 100 120 140 160 180
0

50

100

Distance (deg)

Nu
m

be
r p

er
 b

in
Ti

m
e 

(m
in

)

0

10

20

30

40

50

60

PcPPKPPKP

PKPPKS

P’P’

Ra
yl
ei
gh

SS

S

PcP

ScS Pdiff

PKIKP

PKPPKPPKP

P

PKS

PP

PKPPcP

SSS

ScP

PS

PPS

PKP

PcPPKSPKS

A

B

Figure 5.4 – Teleseismic correlation section. The travel time curves for the PREM
model are represented as red dots. In supplement to P,PP, PKP, P’P’df and ScS shown in
figure 5.3, other late phases are also visible without further processing such as PKPPKS,
PKPPcP, PKIKP, S, SS, SSS, ScS, SKP, SKKP or PcPPKSPKS.

(the vertical component), for a perfect spherical structure. This strong arrival is not
present on the stacks of earthquake records for the vertical component [Astiz et al.,
1996], with the exclusion of significant conversions close to the receivers. We interpret
this discrepancy as a marker of the imperfect reconstruction of the Earth response that is
due to an uneven distribution of the noise sources. For elastic vector waves, non-specular
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5.2 Teleseismic correlations of ambient seismic noise for deep global imaging of the
Earth
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Figure 5.3 – Global seismic section showing the teleseimic body waves from the ambient
noise correlations. (a) The locations of the seismic stations used for this study. (b) The
global paths of the selected body-wave arrivals (P-waves : 1, direct [P] ; 2, outer-core
reflected [PcP] ; 3, outer-core passing [PKP] ; 4, outer/inner-core passing [PKIKP] ; 5,
surface-reflected PKIKP plus PKIKP [P’P’]). (c) The raw-noise cross-correlations for the
set of stations shown in (a) and filtered in the period band of 25 s to 100 s. The shear
wave reflected on the outer core [ScS] is indicated (as 6). (d) The synthetic seismograms
for the PREM spherically symmetric Earth model. The numbers refer to the paths in
(b).

We also note the presence of a strong ScS phase (shear wave with the same path as the
PcP waves, so reflected at the core–mantle boundary ; see figure 5.3-b) at small epicentral
distances, with relative amplitudes much larger than in the theoretical seismograms
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Core Mantle Boundary Imaging Underneath the North Atlantic Ocean
Dataset

900 stations, year 2014, vertical component
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Imaging process:
Construction of sub-arrays

Array analysis
on at least 150 stations per reflection point
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Vespagram for each combination of sub-arrays

Vespagram(time,slowness)>Vespagram(depth)



Vespagram(Depth) for each combination of sub-arrays
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Mapping the lowermost mantle



Imaging the
lowermost mantle



Imaging the lowermost mantle using body wave phases 
extracted from ambient noise correlations

Beamforming analysis in time and slowness of P arrivals 

Period band 3-8s

Analysis in the causal
and anticausal part of the
correlation functions

Conclusion
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