
  

Co nclus ions  and pros pect: 
The data set  p resen ted  h ere confirm s p revious resu lts  on  the inn er 
core velocity and  at tenuat ion  s tructu re. The add it ion  o f relat ive 
am plitude data  and  d econvolved  waveform s  is  p roven  to  be very 
efficien t  at  detecting p oss ible inner core d iscon tin u it ies . Our data set  
excludes  the p resence of an  IC d iscon tin u ity at  global scale. However, 
th e low n um ber of polar  data does  n ot  allow us  to  conclude both  on  
th e IC an isotrop ic s tructu re an d  on  IC velocity d iscon t inu it ies  related  
to  an isotropy variat ions .
Fu ture s tud ies  will have to  incoporate m ore po lar  data.
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Abs tract:
An extens ion  of our p revious ly developed  Sim ulated  Ann ealing algorithm  to 
analyz e body waves  is  p resen ted . It  allows  us  to  resolve th e in terference 
between  the d ifferen t  PKP phases  and  th eir  corresponding dep th  phases  
(pPKP and  sPKP), which  m akes  poss ible to  p rocess  shallow earthquakes  
p revious ly d iscarded , an d  thus  to  im prove th e sam pling of the deep  Earth . 
The in trodu ct ion  of sh allow even t data confirm s  the hem isph erical pat tern  
of th e in ner core an iso tropy and  the increase of the inner core quality facto r
with  dep th . An  an ti- correlat ion  is  found  in  the up per 300 km  of the inner  
core between  d ifferen t ial t ravel t im e res iduals  and  am p litude rat ios . Th is  
an t i- cor relat ion  can  on ly be exp lain ed  by a h igh  at tenuat ion  of fas t  rays  
ins ide the in ner core. Relat ive am plitude rat ios and  waveform s of core 
phases  are also analyz ed  in  o rd er  to detect  inn er core d iscon t in u it ies  below 
th e inner  core bound ary. We d em ons trate that  relat ive am plitude rat ios  are 
h igh ly sens it ive to  velocity d iscon t in u it ies  ins ide the inner core. 
Consequen tly the absence, at  global scale, of both  m arked  featu res  on  
DF/ AB am plitude rat ios  at  large ep icen tral d is tan ces  and  secondary DF 
arr ivals  on  s tacked  waveform s  exclude the p resence o f a d iscon tinu ity in  the 
inn er core at  global scale . Unfortu nately, the low n um ber of polar  data does  
not  allow to reach  a s ignal to  noise rat io  good  enough  to  perform  su ch  an  
analys is  for  an iso trop ic ray p aths .

DF/ AB am p litud e ratios fit  by an other  
IC at tenu ation  m od el with  Q varying 

from  100  to 1000  un t il 650km  rad ius 
and  10 00  below (b lue line), and  sam e 
m od el with  an  IC low velocity z one of 

- 0 .1%, - 0 .3%, - 0 .5%, - 1% and  - 1.5% 
(from  b lue to r ed ) at  650km  rad ius.

 Stack of PKP waveform  after  d econvolu t ion  
and  alignm en t  on  PKPd f p hase in  var ious 

PKPd f ray p aram eter  b ins. Equ ivalen t  
ep icen tral d istance an d  num ber  of t races in  

each  stack are also given .
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Data proce s s ing and data se t:
The d ata p rocessing m ethod  is  d escr ib ed  in  p revious p ap ers (Garcia et  al., 200 4; Garcia 
et  al., 2006). Th e ou tp u ts of the inversion  are the PKP waveform s, d ifferen t ial t ravel 
t im es, am p litud es and  at tenuations for  each  t race. The final d ata set  in clu d es 1802 an d  
1247 PKP  record s resp ect ively for  d eep  and  shallow ear th quakes after  carefu l d ata 
select ion  based  on  ob ject ive error  estim ates. Data are filtered  in  the 0 .3- 1.5  Hz  ran ge.
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Exam p les of d ata fit  for  a shallow quake 

(54 km  d eep ). Waveform s are aligned  on  AB p hase

Trav e ltime s , core  s tructure  and anis otropy :
The BC- DF d ifferen t ial t r avel t im es p resen t  an  h em isp herical p attern , an d  som e p olar  
p aths p resen t  fast  DF rays, as  in  p revious stud ies (see the com p arison  with  Tkalcic et  al., 
2002 d ata set ). In  our  d ata set , th ese anom alous p olar  p aths are rest r icted  t o even ts from  
the sou th  sand wich  subd uct ion  z one to n orthern  stat ions.

Polar  (ξ<35)BC- DF d at a set  with  (top ) an d  

withou t  (bottom ) Sou th  Sand wich  Island s even t s.

(a, b ) our  d ata set ; (c,d ) Tkalcic et  al., 20 02 d ata set

+ Eas t ; •  Wes t

Re lativ e  amplitudes : 
The DF/ BC am p litud e rat ios clear ly exh ib it  the fin ite frequency effects  of BC 
d iffract ion  at  th e inn er  core bound ary. DF/ BC, DF/ AB am p litu d e rat ios and  t* 
at ten uat ion  p aram eters are ad justed  by t r ial and  er ror  to an  average inner  core 
at ten uat ion  m od el th rough  waveform  m od ellin g with  “Fu ll wave theory” software. A 
good  fit  is ob tain ed  for  a 3  layer  m od el (non- un ique) with  Q goin g from  285 in  th e 
fir st  250  km , to 330  d own to 550  km  rad iu s an d  100  000  below. In  the ep icen t ral 
d istance range not  in fluen ced  by BC d iffract ion  (150- 220  km  IC d ep th ), d ifferen t ial 
t r avel t im es and  at ten uat ion  are an t i- correlated  p resen t ing a East  (West) hem isp here 
with  fast  (s low) velocit ies an d  st rong (weak) at tenuat ion .

Scat ter  p lot  of the resu lts , with  m ed ian  and  

average (d iam ond s) com p u tat ions. The red  line

p resen ts the fit  by the IC at tenuat ion  m od el th rough

the in ver sion  of “Fu ll wave theory” syn thet ics.

Geograp h ical p lot of the DF/ BC

am p litud e and  BC- DF d iff. t im es in  the

147- 150  d eg ep icen tral d istance range

for  non- p olar  p aths (ξ> 35).

An d , below, cor resp ond ing cor relat ion .

Co ns traints  on an inne r core  dis continuity : 
The effect  of an  IC low velocity z one at  650km  rad iu s on  DF/ AB am p litud e rat ios is  
com p uted . A sm all velocity d ecrease (< - 0 .3%) creates a sign ifcan t shad ow z one 
d em onst rat ing th at DF/ AB am p litud e rat ios are very sensit ive to the IC velocity 
st ructu re. Such  a shad ow is  not observed  in  our  d ata. Moreover , d econvolved  PKP 
record s have been  aligned  on  PKPd f and  stacked  in  r ay p aram eter  b ins, in  ord er  to 
d etect any coheren t  second ary arr ival d ue to an  IC d iscon t inu ity. Resu lt  is  negat ive.
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