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Data

Two datasetsweretested: thefirst oneconsistedf oldernormalmodesplitting measure-
ments(1,2) (with 15 degreetwo and7 degreefour structurecoeficients),andthe secondone
consistedf the mostrecentsplitting measurementdhat followed the greatBolivia andKuril
Islandsearthquagsin 1994 (3-5 (with 22 degreetwo and 16 degreefour data). The choice
of datasetonewas basedon the modesemployed by Tromp (6) to derive his first model of
innercoreanisotroy. However, we decidedo remove mode;.S3, dueto a possibleoverlapping
with mode;Sg, and 35,5, sinceit hasbeendemonstrated?) that differentsplitting functions
could explain the spectrumof mode 3.5, equallywell. We alsodiscardedhe measurements
madeby Giardini, Li & Woodhousg8) becauseaheir degreetwo splitting coeficientswere
systematicallysmallerthancoeficientsdeterminedn otherstudies(1-5). In the end,dataset
onewascomposedf degreetwo measurement®r modes, S, 353, 855, 953, 1154, 1155, 1353,
1553, 1696, 1854, 2055, 2156, 2355, 25592 andqyrS,; degreefour dataweremodes, Ss, 359, 855,
953, 1154, 11595 and353. Datasettwo wascomposedf degreetwo measurement®r modes
2331 3521 5831 7541 7S5, SSla 8551 9531 lls4a 11851 1351, 1353, 16551 IGS% 17811 1853! 1884! 2156!
2157, 2158, 2355 and,;S1, anddegreefour measurement®r modes,Ss, 352, 553, 754, 755,
855, 9593, 1154, 1155, 1353, 16955, 1657, 1893, 2197, 21593 andy3Sy. Original errorbarsfor degree
four dataof mode, S5 wereincreasedn datasettwo to accountfor discrepanciebetweerthe
measurementdModes;Ssg, 53 and3S; werediscardedasin datasetonetogetherwith 35

whichis alsodifficult to measure.

Inversions: mantle correctionsand data fit

In two recentstudieq9,10), amodelspacesearchtechniquevasemployedto find families



of mantlemodelsthat fit normal mode splitting measurementsTheseensemble®f mantle
modelswererandomlysampledaccordingto their associategrobability densityfunctions,to

correctthe data. They gave riseto a family of inner core models,representedby the shaded
grey areadn Fig. (1) of themainpaper(thelimits correspondo two standardieviations). Six

mantlemodels(11-16) resultingfrom theinversionof seismologicatlatawerealsoemployed,

yieldingthemodelsrepresenteth color.

The modelsof inner core anisotroly resultingfrom thoseinversionsfit the recentnormal
modedatasetwith a y-misfit between3.5 and5.5 (dependingon the mantlemodelandthe
damping). For comparisonthe inner coremodelobtainedby Tromp (6) givesy ~ 5.6 when
dataarecorrectedwith SKS12WM13(16). Withoutinner coreanisotropy, the y-misfit varies
betweerf.1and10.9,dependingn the mantlemodel. Without mantlecorrectionandwithout

innercoreanisotropy, x ~ 12.2.

The neighbourhoodalgorithm

The neighbourhoodlgorithm(NA) (17,18) consistsof two stages.During the first stage,
the modelspaceis surweyedto identify the gooddata-fittingregions. In the secondstage the
NA emplo/saBayesiarapproactio computethe posteriorcovariancematrixandthe maiginals
associatedvith eachmodelparameter The two stagesequirethe tuning of two parameters
thatwill insure firstly, thatall thegooddata-fittingareasaresampledwithout beingtrappedn
alocal minimum, and,secondlythatthe integralsof the secondstagecorverge. In our study
fiteenmodelparametersverebeingsearchedfive splinecoeficientsfor threeanisotropica-
rameters.The NA dividesthe modelspaceanto Voronoicells,which areuniquelydefinedand
space-filling. Eachcell containsonemodel,and canthereforebe associatedo a misfit value.
The measuref misfit we choses the usualy-misfit. During thefirst stagen, modelsareiter-

atively generatedh then, bestdata-fittingcells,andthe searchs directedtowardstheregions



wherethefit is thebest. To keepthe searchasbroadaspossible the two tuning parameters,
andn, werekeptequalandwe took careof the stability of our resultsby testingvaluesof n,
rangingfrom 10 to 300. Thetotal numberof modelsgeneratedvasincreasedvith the tuning
parameters.When samplingthe spacewith 300 bestdata-fittingcells at eachiterations,we
generatec total of 150,000models.During the secondstageof the NA, the modelsgenerated
in the first stageare resampledo produceprobability densityfunctionsassociatedvith each
model parameteror coupleof modelparametersaswell asthe trade-ofs amongthem. The
numberandthelengthof therandomwalksthatareperformedor this resamplingalsorequire
the tuning of two parametersWe achiesed the corvergenceof the integralswith 15 walks of
6,000stepseach.Convergencewasequialentlyobtainedusinglongerwalks (walks of 15,000

steps).

Model spacesearch: mantle correctionsand data fit

We useddatasettwo describedn the datasection(seethe above). No covariancewasas-
sumedbetweerdegreetwo anddegreefour data. Dataerrorsweregivenby the authorsof the
measurement8-5), andwereassumedo be Gaussiardistributed. Thefit to the stronglysplit
modes S, is verygood,bothatdegreetwo anddegreefour. It is interestingo notethatremoving
355 from thedatadoesnot changedheresultsfor o, but doesincreaséhe uncertaintie®n 5 and
~ ataradiusof 300km. As explained wediscarded S; and,35; alsohighly sensitveto thein-
nercorestructure.TestancludingsS; and; 3.5, in theNA producednodelsthathighly degraded
thefit to modes S, andto travel-time dataat high epicentraldistancesincludingcomplemen-
tary measurementsf Widmer (2) didn’t changeour resultseither We finally testedthatthe
introductionof zonaldegreetwo andfour densityperturbationsn the parametrizatiordid not
altertheresults. The correlationbetweerthe anisotropigparameterandthefit to the datadid

notchangeeither We useddifferentmantlecorrections SB10L18(15), SKS12WM13(16) and



themostlikely V,,, V; anddensitymantlemodeldervedwith the NA (10). Our resultsdid not
stronglydependn the mantlecorrection.Only for mantlemodelSKS12WM13(16) our anal-
ysis produceda significantproportionof inner coremodelswith a negative P-wave anisotroy
at the inner core boundarynot supportedoy 150° travel time data. We only shov the models
obtainedusingthe mantlemodelof Resosvlg and Trampert(10). It wasnot derivedfrom an
inversion(the solutionis, therefore,not contaminatedy ary regularization)and,in contrast

with mostmantlemodels no scalingwasassumedetweerdensityandvelocity anomalies.

Travel time predictions

Randomdeviateswere dravn from the maiginal posteriorprobability densityfunctionsof
eachmodelparametepbtainedrom the NA to make predictionsof travel time anomaliesOne
hundredthousandsnodelswererandomlygeneratedandpredictionsof travel time anomalies
were computedfor all of them,with differentray angles. We thus hada distribution of pre-
dictionsfor eachray angle,andthe width of thesedistributions,correspondingo 95% of the

predictionswasusedto plot therangeof travel time predictionsn Fig. 4 of themainpaper
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