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Abstract

Amorphous silica-aluminas (ASA) are prominent s®lfdr their acidic properties. They are
of first interest in catalysis, in particular foracking reactions. Their relative acidity as
compared to zeolites is a long-lasting generaleissiiiven by the limited knowledge of the
surface structure of ASA, due to their amorphousnea In the present contribution, thanks to
a first principles approach based on our origin&lAAsurface model, and on the study of a
model mordenite zeolite (MOR), we propose a rafiaaglanation for this feature. We
compare by density functional theory calculations &bility of ASA and MOR to generate
carbenium species from isobutengrsusn-complexes and alkoxide species. On ASA,
carbenium species can be formed on Pseudo-Bridgjiagols (PBS) only, and are much less
stable than in MOR. Then, we investigate the craglpathway of a model alkene, 2,4,4-
trimethyl-2-pentene (DIB), by quantifying the sti#tlyi of relevant intermediates of
carbocationic and alkoxide natures. The carbocatipathway is favored in MOR, whereas
on ASA this pathway is strongly activated. By castr the PBS on ASA initiate
preferentially a tertiary alkoxide route, or pos$gia combined carbocationic/alkoxy route.
Finally, thei-butene desorption step is also limiting in MOR dadhe confinement effect
induced by the zeolite pores. As a result, the dngbtracking reactivity of zeolites as
compared to ASA is mainly attributed to the favonedure of the carbenium route, stabilized

by higher electrostatic confinement effect.
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1. Introduction

The concept of Brgnsted acidity[1] has been studibeda long time in the context of
agueous solutions, but its application to solidames still remains an issue. One significant
example is the case of amorphous silica-aluminaA)A8aterials, which are widely used in
fine chemistry,[2-4] biomass conversion[5, 6] andridustrial refining processes.[7] Indeed,
the intimate chemical mixing of silica with alumimaASA materials is empirically known to
promote an enhanced surface Brgnsted acidity wipact to the reference alumina or silica
solids themselves. At the same time, this acidgymilder than the one observed in
microporous alumino-silicates such as zeolitesgB,This milder acidity is targeted in
industrial processes such as hydrocracking (HCK)oider to reach optimal cracking
selectivity into middle distillate products.[10,]lHowever, the origin of this milder acidity as
compared to zeolites is still questioned, due ® difficulty to reach a resolution at the
molecular scale of ASA surfaces — amorphous systemsd of the intermediates involved
during reactions even by using cutting edge operaadhniques. Understanding the acidity
of ASA is moreover of prominent interest becauseythre also suspected to be present as
debris in (non-leached) de-aluminated zeolites.]13, Interestingly, ASA and ultrastable-Y
zeolite have been found to exhibit similar hydrokrag patterns in the conversion of the
pristane model molecule.[14]

Bifunctional catalysts such as used in HCK procgssguire an optimal control of the
balance between the hydrogenation function andaitidic function.[7, 15-18] For that
purpose, various types of catalytic supports exipia tuneable acidity scale (mesoporous
alumina, ASA or zeolites) are industrially usedcombination with a hydrogenating active
phase (either a transition metal sulfide or a redumetal).[7, 17] Indeed, it is crucial to

optimize the acidic function of the HCK supporte tmilder acidity of ASA as compared to



zeolites is profitably used to convert petroleuradi® containing also refractory compounds
(such as nitrogen organic ones) in a selective way.

Many experimental studies[19-29] have analyzedrawire of possible Brgnsted acid
sites (BAS) on ASA: zeolite-like Si-(OH)-Al groups9-22] silanols in the vicinity of
aluminum atoms[23-25] and water molecules adsodmealuminum atoms[26, 27]. However,
at a molecular scale, it remains crucial to undectthe precise chemical behavior of the
ASA Brgnsted acid sites, how they catalyze crackeaagtions and the reasons of their milder
acidity of ASA as compared to zeolites. In part@euylt is proposed that ASA surface would
exhibit very few BAS with an acidic character veaiynilar to BAS found in zeolite.[21, 30]
However, this interpretation remains questionaldealose it is also well known that the
strength depends on both the local BAS atomic siracand the confinement effect
depending on the pores' size surrounding the BAS33]

Using density functional theory (DFT) calculatiosgme of us recently established a
relevant ASA surface model which renders the ditseisf surface Brgnsted acid sites and
highlights the existence of pseudo-bridging silan@BS).[33] In particular, PBS-AIl sites
consist of silanols whose oxygen atom is closentalaminum atom, and able to be bonded to
it upon deprotonationF{gure 1). The surface model also shows the presenceicicStBS
site (PBS-Si, seBigure 1), other silanols, for which Si-O-Al bridges coexsalled hereafter

Silanol-Al), and water molecules adsorbed on alumiratoms (Ilf in figure 1).

-- HERE FIGURE 1 --

So far, DFT approaches investigated the surfacendded acidity by calculating the

adsorption of probe molecules,[34] in particulaB-Ritidine[35] and CO.[36] The lutidine

protonation was shown to be favored when the cat@gdybase of the BAS is stabilized. In



particular, the PBS-Si site depictedrigure 1 and the PBS-AI site calledi(V,)—OH:--Al\y

(Il 3) are both able to transfer their proton to lutidititenks to the formation of a new Si-O
and Al-O bond after deprotonation, respectivelyh&tPBS-Al sites were not able to do so
due to angular constraints,[33] while Silanol-Atesi are not deprotonated because the
conjugated silanolate cannot be stabilized. Themmablecule adsorbed on the [Hluminum
atom can generate lutidinium, as an Al-OH groufmimed. Cascade proton transfer can also
occur from this adsorbed water molecule to theht@gng silanol group.[35] The vibrational
stretching of CO was found sensitive to the elest#tic field at the surface of aluminosilicic
materials.[36] In the course of a reaction involyia hydrocarbon, both aspects (proton
transfer and local electrostatic field) are expedi® play a role. In particular the relation
between the structure of the sites, the protonadioiity towards lutidine, the electrostatic
field, and the reactivity in cracking reactiongnans to be understood.

For zeolite catalysts, it is quite widely admittésat olefin cracking proceeds via
carbenium ions (formed on protonic sites of the emal),[37] well known in organic
chemistry.[38-40] After formation, and possiblenserization, these species are considered to

undergaoB-scission Figure 2).[16, 18, 41-44]

-- HERE FIGURE 2 --

However, isolating carbocations within or on thefate of aluminosilicates remains a
challenging task due to their supposed short tifet[45, 46] Highly resonant species mainly
could be observed in zeolites,[45, 47, 48] evendirect evidence was provided B3¢ NMR

for the transient formation of short-live carbeniions in the case of long-chain or branched



olefins.[49-51] Alternative proposals to carbenifirscission can thus be recorded. Sie[52]
proposes a pathway invoking hydride shifts and ligighon classical cyclopropane-like
intermediates, by analogy with what is known ahlieatnerization reactions.[53] Up to date,
no confirmation of this kind of pathway could eviee given.[16] Moreover, alkoxides
(Figure 3) were characterized in zeolites thanks ¥ NMR[51, 54, 55] and FTIR[56, 57]
and were calculated as stable species by earlartgon chemical calculations,[58-64] which
led some authors to refute the existence of cawmberions as cracking intermediates in
zeolites, even for tertiary carbenium. The interratdor transition state nature of carbenium
in zeolites as calculated by quantum chemistry veweappears to be strongly dependant on
the alkene considered,[65] but also on the levahebry (DFT, with or without dispersion
correctionsyersuspost-Hartree-Fock methods for example),[66, 67} enkind of model —
small clusters versus periodic cells — and on d¢lcallgeometry of the active site.[65, 68-75]
Indeed, taking into account the electrostatics aediby the porosity leads to a stabilization of
charged species whereas the stability of the rlespracies remains almost unchanged.
Temperature effects are also shown to affect tkexale existence probability over that of

carbenium, according to DFT calculations.[76-78]

-- HERE FIGURE 3 --

In the case of ASA, the formation of carbenium idimanks to surface proton transfers
was also invoked for a long time[15, 79, 80] evéralkoxides are mainly observed by
FTIR.[56] Generally, the catalytic activity of ASid acid-catalyzed reactions is lower than
zeolites.[18, 81] This could be either due to mgitally weaker sites,[82] or to a lower

amount of the same kind of sites (bridging Si-(G¥i)groups) than in zeolites.[21, 30] There



is however a lack of detailed data both on theilgtalof carbenium species on these solids,
and on their implication in the conversion of hychoons, in particular cracking of alkenes.

In the present work, we propose to determine trexgatics of carbocation / alkoxide
formation followed by C-(3-scission for BAS located on ASA surface and ireference
zeolite (mordenite, MOR), thanks to periodic DFT€Blculations. As indicated above, we
suspect that confinement effects may play a keg, 53 it is mandatory to include dispersion
corrections. We chose a model molecule, 2,4,4-thgi€-pentene (DIB, 8 carbon atoms), as
its branched character is expected to render ttmeafiton of carbocations and tfiescission
favorable, with stable intermediate&idqure 2). Indeed, thep-scission of carbocations
produced from linear alkenes generates a primarlgecdum ion, which is energetically
highly unfavorable.[16] Thus, the n-alkylcarbeniions undergo skeletal isomerization first,
leading to branched isomers. In the present stwdy,do not address any preliminary
isomerization reaction, but focus on the C-C boledvage from a multi-branched species.
This is the archetype of the so-called "typepAscission,[83] which both starts and ends up
with tertiary carbenium ions.

So as to investigate such mechanism, the physiotiche interaction of isobutene
(formed upon DIB cracking) with the acid sites bEtsurface has to be understood first.
Stable intermediates and energy profiles will beestigated, but at this stage activation
energies are not evaluated: however we will shoat the quantitative analysis of the
thermodynamic profiles is very much insightful fdiscriminating the two acid solids. The
relative stabilities of the--complex, the tert-butyl cation and isobutoxy specfigure 3)
were studied on various sites of the ASA surfacelehdn comparison with mordenite. The
existence of a possible link between the lutidines\flts from ref. [35])versus alkene
protonation abilities will be looked at, also imaparison with CO adsorption features (results

from ref. [36]). Then, the implication of the sthilyi of the various intermediates in the shape



of the reaction profile for the cracking of DIB Wile detailed on the most important site of
ASA, PBS-Al Figure 1), in comparison with the acid site of mordenit&SPAl site was
indeed shown to protonate lutidine,[35] and induaesstrong electrostatic field.[36]
Temperature effects are taken into account thamksstatistical thermodynamic approach to
understand the nature of the preferred pathwayswWéinally show how the confinement
effects,[31, 32, 69, 84] existing in zeolites bosant from ASA, are determining the nature of
the preferred pathway on each solid and the lovesditsg of ASA as compared to the

reference MOR zeolite.

2. Methodology

The ASA supercell was the same as in references3&3for 6oy = 5.4 nnt (Figure 1),
with dimensions of 11.13x16.77x43*AThe OH content chosen represents typical reaction
conditions used in catalysis and characterizatimpeements (see ref. [33] for a full
thermodynamic diagram). Model mordenite (with a melannel circumscribed by twelve-
membered rings - 12 MR) was considered to depiet hiehavior of a typical proton
exchanged zeolite. The primitive cell, doubledhad direction was considered (dimensions:
13.78x13.78x15.15 A. One T, site was substituted by an Al atom, with a praitothe Qo
position (see for example reference [85] for stiaitdetails).

Periodic DFT calculations were carried out with tHRBE exchange-correlation
functional[86] as implemented in VASP 5.2.[87, 88]e projected augmented wave (PAW)
method[89] was used to describe the core-electrdesactions and the plane wave basis set
was limited to a kinetic cut-off energy of 500 eVan der Waals corrections as proposed
within the Grimme formalism[90] was applied. Thesegrections are mandatory to evaluate
reasonably accurate energies of hydrocarbons agtsodn aluminosilicates, even if

systematic deviation from experimental valuesiis@bserved.[66, 91, 92] 2x1x1 and 2x2x2



K-points meshes were used for the ASA and MOR sagier respectively. A dipolar
correction was applied to account for the arbitremgraction between asymmetric - thus
polar — slabs in the case of ASA. We achieved gégnogptimizations with a convergence
criterion on forces on relaxed atoms (< Z2HY.A?). We also explored the energy potential
landscape by performing velocity scaled molecularamnics (time step: 3 fs, artificial mass
for hydrogen: 5 u.a., 500 K, energy cutoff: 400 eMd)lowed by quenching performed with
an energy cutoff of 500 eV, to solve the configuanat of the DIB molecule adsorbed on
BAS.

The stability of each adsorbed species was firgntiied by an energetic approach,
calculating the reaction energyU, and decomposing it into Kohn-Sham (DFT-PBR)per
term) and dispersion (Grimma,Ugisp term) contributions, according to equation 1.

AU = Uadsorbed-species Ualkene— Usite = AtUprt + ArUdisp Equation 1
Thermal corrections were then introduced as expthipelow, to obtain the reaction Gibbs
energyA,G. Then, we considered DIB cracking (equation 2).

Surfaces) + DIB(g) = SurfacgyMolecule-%ags)+ n < Molecule-2g Equation 2

Surfaces) depicts the surface (external surface of ASA terimal surface of MOR) on which
the DIBg) adsorbs to generate the Sur{gddolecule-laqs)System, together with the possible
release of n Moleculegg (when DIB is transformed into isobutene, n=1 the®). Thermal
and entropic corrections were then included forlatang the reaction Gibbs free energy
(equation 3 and 4), considering a temperature 6f BOwhich is typical of hydrocracking
reaction conditions,[16] and standard pressure.

NG =G +NnxG Equation 3

Surfacg)~Molecule-1,4 Molecule-2, - GSurfacqs) -G DIB (g,

Wlth . QT) = Ue|ec+ Hrans(T)"' Frot(T) + F\/ib(T) + PVm + ZPE Equatlon 4
where Fansmy Foymy and Ripery are translational, rotational and vibrational cimitions to

free energy, ¥ the molar volume, Lk the electronic (DFT+D) contribution to energy, ZPE



the zero-point vibrational energy.

To evaluate fansmy Froym and Riper), we calculated the partition function of each gase
and adsorbed species, considering each gaseougesspex ideal gas (seBupporting
Information S1.1.) and adsorbed species as partially immobile gasepecies. For each
adsorbed molecules (s&upporting Information S1.2. for details), we assumed that some
translational contributions to enthalpy and entrapg lost upon adsorption: one over three
degree of freedom is lost for carbenium andomplexes (2D gas model), whereas alkoxy
species are supposed to be immobile from a trams&tpoint of view. Indeed, the latter are
linked to the surface by an additional C-O bondthe same spirit, we also considered that
one rotational degree of freedom over three is lgsin adsorption for-complexes and
carbenium species, two degrees of freedom beingdosilkoxides. Indeed, partial rotational
freedom has been experimentally evidenced on celsystems.[93] In a first approach, we
kept unchanged the vibrational contribution to algi® H and entropy S as compared to gas
phase species. Although some of the approximagpentormed here differ from previously
published calculations dealing with isobutene rg#gtin zeolites,[77, 78] it can be noted
that difference in Gibbs free energy correctionsvieen the tertiary alkoxides and carbenium
species are of the same order of magnitude ¢ ArU)carbenium- (ArG - AU)aikoxide €Quals to
70kJ.mol* at 500 K in our case, whereas it was evaluatednar@0 kJ.mot in mordenite by
Nguyen et al.,[78] and about 80 kJ.mdtom extrapolated values after Tuma and Sauer.[77]
This validates the\,G values which will be presented in the followimyen if refinements
could be brought to check the assumptions madtaéar calculation.

As mentioned in Introduction, activation reactioresgies were not evaluated at this stage
but we will show that the chemical behaviors of th acid materials can already be
differentiated according to the trends revealedtliy energy profiles. Note also that the

present study lacks from self-interactions cormidue to the level of theory used (DFT),
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which is expected to affect the overall energd@3.Main trends regarding the AS#ersus
MOR comparison might however not be strongly a#fdct

Electrostatic field was calculated in the surromgdof the C=C bond of the isobutene
molecule when adsorbed astacomplex mode. For that purpose, we calculatedldbal
electrostatic potential on the system, after remg\the isobutene molecule, but keeping all
other geometric features constrained. The gradiérnhe electrostatic potential (ionjgus
Hartreeplus exchange-correlation) was estimated between tirtpA and B distant by 1 A,
aligned perpendicular to tebonding of the molecule, the middle of the [ABps®nt being
also the middle of the [C=C] one. Note that thectetestatic field determined in the present
work differs from previous values reported in &6] due to the inclusion of the exchange-
correlation potential (available in the presentsi@ar of VASP) and to the different geometry

of the acid site after CO versus isobutene adsorpti

3. Results and discussion

3.1. Isobutene interaction with surface acid sites
We firstly investigate the stability of key inteediates obtained upon interaction of
isobutene with the acid sites of ASA and MOR. Ttabiity and structures of the-complex,

carbenium and alkoxides are comparedable 1
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Table 1. Formation energiea,U of ther-complex (physisorption), the carbenium ion and dh@xide from isobutene on various sites of theAAsairface and in MOR ;
decomposition (see eq. 1) 8U into the DFT energyA.Uper) and dispersion correction termsWysp) ; distance between thecomplex (terminal C atom of the C=C bond)
and the acid site (Hx), and Qiie—Cakoxide PONd length ;

Protonation Location and AU (k3/mol) Decomposition ofA,U: H.- = distance, Electrostatic
Acid site* | ability of terminology ArUper (ArUgisp) (kJ/mol) Osite=Caroxice bond length (A)| ™ e q
lutidine® (seefigure 1) n-complex| Carbenium |Alkoxide | 7-complex | Carbenium| Alkoxide | m-complex Alkoxide (V.nm™)®
PBS-Si protonation| Si(U;)—OH:*Si(V,) -13 +61 -16 +19 (-32)| +112 (-51) +40 (-836) 2.179 1.502 21.48
PBS-Al | protonation | Si(V,)—OH-Aly (Illg)|  -18 +30 59 | +37(-55)| +100(-70) +5(6f)  2.042 gu4 27.64
Si(Z)—-OH:--Aly, (Il ) -50 — -75 -12 (-38) — -19 (-56) 2.053 1.482 30.18
PBS—AIl | No protonatiop
Si(Y2)-OH--Aly (1|  -26 — 33 | +8(34) — | +21(54) 2.364 1.447 16.44
Silanol-Al|No protonation Si(W,)-OH -9 — -54 +7 (-16) — -12 (-42) 2.052 1.480 24.59
Al-OH | protonation | Al(lIk)~HOH, 11 — 6 | +16(-27) — | +49(58) 2785 1521 5.32
Mordenite| protonation -95 -88 -95 -44 (-51 -1 (-87 -223y7T  1.821 1.624 34.10

! For the nature of acid sites, the reader is refeto Figure 1 (and introduction) : PBS = pseuddging silanols, PBS-Si = silicic PBS, PBS-Al= alimic PBS, Silanol-Al =
silanol with Si-O-Al bridges.

2 From ref. [35]
3 At the surrounding of the isobutene molecule ansdraccording to a&complex mode, see text.
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3.1.1. Structure and stability of the 7=complex

The physisorption of isobutene takes place thraighinteraction of the C=C double
bond with the acidic proton of the surface. Afteonmetry optimisation, the molecule slightly
orients the terminal C atom of the C=C bond nearsilrface proton (see structuresigure

4).

-- HERE FIGURE 4 --

The distance between this carbon atom and the iprgéble 1) is as high as 2.0-2.8 A

whereas it is only 1.8 A in mordenite. On ASA, tsorption is most favorab{e50 kJ.mol

) on Si(Z,)-OH:--Aly (lll,), which belongs to the PBS-Al family, but does pobtonate

lutidine.[35] The adsorption is however much moagdrable in mordenite (-95 kJ.nT))
This effect is assigned to:

- van der Waals interactions between isobutene andutrounding framework of MOR.
For thetcomplexes in weak interaction as mainly found orAA8an der Waals
forces represent the major part of the attractiag pf the interaction but they are
weaker by about 13 to 38.mol* than in MOR with one exception: the PBS-AI site
(V1) for which van der Waals interactions are as laigin MOR.

- Electrostatic interactions, which are weaker onglamar surface of ASA than in MOR
(see electrostatic field values in Table 1yvek for this neutral complex, it is
interesting to notice that the electrostatic cdmitiions exert a strongly stabilizing
effect in MOR (-44 kJ.mdl) whereas they are destabilizing on ASA (+7 to +37
kJ.mol") with the exception of the PBS-Al siteZ

Note that the twar-complexes with highenU| and A/Upgr| values (MOR and PBS-AI site

(Z2)) exhibit high frequency shifts of CO [36] (s&pporting Information S2) and the
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highest electrostatic field value (see Table l)icWisuggests that the electrostatic part of the
interaction becomes critical in their case. Morepwiee value of the electrostatic field was
found to be directly correlated to the distancemeen the molecule and the framework
(Figure 5). By formally displacing the position tie molecule within the MOR main
channel, perpendicularly to it, we calculate a deph of the electrostatic field (line in Figure
5), in a very similar fashion as the values obtadirm® the various sites of ASA. This
demonstrates that the enhanced electrostatic iirelithe zeolite in the surrounding of the
molecule, at the origin of more stable adsorptiomplexes, is a direct consequence of the
proximity of the molecule with the framework.

-- HERE FIGURE 5 —

As expected, no correlation could be found betwbenadsorption energy of isobutene
into T—complex and the lutidine protonation ability of theid site involved (seSupporting
Information S2). As previously discussed in Ref. [36], in whiclo wlirect correlation
between CO adsorption and lutidine protonation waported, the stability of the
T—complexes cannot be deduced from the analysis & Bifength probed by lutidine or CO
molecule because it results from multi-contributeffects.

Note that regarding mordenite, our energy resdtapare well with previous ab initio

reports in the literature,[78, 94] in particular DFD.[59, 66, 67, 95-97]

3.1.2. Carbenium formation

The GHo' species is well-known to be planar. For the systamestigated here the

Crmolecuts - Osurt distance is higher than 147 In mordenite, we obtained a carbenium as local

energy minimum (-88 kJ.md), depicted inFigure 6-a Note that the carbocation is
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positioned, after geometry optimization, aboveahaninum atom, each of the methyl groups
being oriented towards framework oxygen atoms,lantgito previous results reported for H-
ZSM-5.[74] The energetics are comparable to mosene reports on various zeolite
frameworks using similar levels of theory[78, 94]tlloughA;U being more negative than
most advanced hybrid MP2/DFT results[66, 67]).

On ASA however, it appeared to be very diffica@tdbtain carbenium as local energy
minimum, as the geometry optimizations very oftet 1o the restitution of the proton to the
surface, to regenerate isobutene and the acidait®y the formation of a €O bond to

provide the alkoxide (see next section). Only tewcal energy minima were obtained on the

PBS-Al Si(V1)-OH--Al\y (llls) and on the PBS-SiF{gure 6-b-to d), although they

correspond to endothermic formation reactions. €kistence of this carbenium ion as a
transition state on this site or on other ASA siasnot be excluded at present time, but it is
beyond the scope of the present work.

The protonation of isobutene to form a carbenipecges is quite comparable with the
formation of lutidinium from lutidine: it involvea concomitant stabilization of the silanolate
species in the case of ASEor a given site (bridging OH group of mordeniteRBS-Al of
ASA), the formation of lutidinium is favored ovdrat of the tert-butyl carbenium iofdble
2). This is an illustration of the different basibacacters of the two molecules, linked to

different stabilization of the protonated speciestive surfaceWhen comparing th&i(V,)—

OH---Aly (lll3) site of ASA (PBS-Al which protonates lutidine)tivithe bridging OH group
in mordenite, it appears that both ionic speciesnaore strongly stabilized in the zeolite than
on the ASA surface. As the dispersion interactiorractions are rather comparable for both

solids, this trend must be assigned to electrastdfects, also measured by the electrostatic

field on the different solids. Table 2 reports &lestatic field values calculated for-
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complexes. Note that the protocol we applied taudate this field -see section 2- cannot be
transposed to systems in which atom transfers lweeerrred, and that the value of the
electrostatic field is expected to be significandifferent after proton transfer (negatively
charged framework). The electrostatic field evolfresn 27.6 V.nnT on the PBS-Al site up
to 34.1 V.nm' on the MOR site, which induces a stabilizing dffee charged species such as
tert-butyl carbenium ions. As mentioned in sect®d.l., the electrostatic interaction is
conditioned by the proximity of the molecule witietframework, allowed in MOR by the
three hydrogen bonds illustrated in Figure 6a) lantbr the most stable tert-butyl carbenium
ion. A similar trend was inferred for aromatics riserization reactions on the basis of a
charge analysis, which reveals that charged speaiesstabilized by the surrounding
negatively charged oxygen atoms of the zeolitienfrevork.[69] So the higher acidity of
zeolites with regard to ASA can thus be attributeainly to electrostatic confinement effect
rather than van der Waals confinement. This diffestabilization of ions pairs is expected to

have significant impact on catalysis,[98, 99] asiit be shown further.

Table 2. Formation energy dert-butyl carbenium ioand of lutidinium on the bridging OH group of mertte

and on the Si(\J—OH:--Al (Il ) PBS-AI site of the ASA surface. All energies ampressed in kJ/mol.

AU Decomposition ofA,U :
5 ' ArUper (ArUgisp) Electrostatic field*
e tert-butyl tert-butyl (V.nm™)
v Lutidinium ° Y Lutidinium ° '
carbenium carbenium
PBS-Al +30 -101 +100 (-70) -41 (-60) 27.6
Mordenite -88 -241 -1 (-87) -172 (-69) 34.1

” These calculations were performed with the sametimmal (PBE) as for the formation dért-butyl

carbenium iopand include dispersion corrections (DFT-D2).

* as calculated fort-complexes, see Table 1.

-- HERE FIGURE 6 —

16



3.1.3. Tert-butoxide formation

Contrary to the carbenium ion, the alkoxide spe@enot planar anymore and exhibits
an umbrella like conformation with the formation afovalent C-Q,; bond {Table 1). The
newly formed GO bond length is almost constant from one site tilzar (1.48 + 0.04 A).
We consider here that the alkoxide intermediateenchored either on thes( atom of the
BAS itself or on the neighboring Qs atom as reported in the literature devoted toitzeol
materials.[58, 59, 65, 68, 70, 77, 95, 97, 100-I0%} various possible kinds of intermediates
and their energetics are exemplified kigure 7 without making any assumptions on the

mechanisms leading to them. These mechanisms evidriefly discussed in the next section.

In the case of the ASA sit&(V1)—OH:--Al (lll3) (PBS-Al which protonates lutidine)

the energy difference between the two plausiblelyets (Figure 7-c and g is higher than
for mordenite (32 kJ.mdl versus7 kJ.mot* respectively), in line with the different local
structures. Once the proton of PBS-AI is transten® isobutene, the silanolate has to be
stabilized, by analogy to the proton transfer ttidine,[35] and this stabilization occurs as
follows:
- the tert-butyl cation is the stabilizing group lorrhing the new C-Q s bond capping
the PBS Figure 7-c)
- or the PBS-AI closes its bridge (in the same wagftex proton transfer to lutidine), by
forming a new O-Al bond, while the alkoxide formsnaw C-O bond on the

neighboring siteKigure 7-d).

-- HERE FIGURE 7 --

The intermediate formed on the BAS appears to beeratable, likely in relation with
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the less sterically hindered nature of the term8iaD-R group Figure 7-¢ as compared to
the multicoordinated nature of the O atom of tHexalde formed on the neighboring O site
(Figure 7-d). This is illustrated by the higher position ofrlman atoms along the
perpendicular to the surface for the configuratieported inFigure 7-c as compared to the
one shown irFigure 7-d (central carbon atom : difference in height of704 other carbon
atoms : mean difference in height of 0.44 A). Nttat the stabilization of the silanolate
obtained after proton transfer by the protonateecigs itself (the possible carbenium ion)
instead of the implication of surface atoms (addtidine) is an illustration of the amphoteric
character of the alkene molecule.

The alkoxide intermediates formed on the BAS fitsskre then systematically
investigated for the whole set of ASA sites undedg. The formation energy of thert-
butoxide species lies between -6 and -75 kJ'nfbable 1), whereas it is more negative in
mordenite (-95 kJ.md), which is due to both dispersion and electramintributions. Note
that this energy interval is compatible with prexsaeports,[59, 66, 67, 70, 95-97] including
DFT+D,[78, 94] in various zeolitic frameworks antegositions.

No correlation could be revealed betwetity value and the adsorption energy of
lutidine or the shift of itsg; mode, even if a proton transfer occurs in each.CHsis is due to
the strong differences in the adsorbed structuvih,a strong charge separation in the case of
the lutidinium—deprotonated surface interaction.rétwer, due to the amphoteric nature of
isobutene, the formation energy of the alkoxideoating to a 4-center mechanism is not
dependent on the ability of the silanolate to $tabion other surface atoms, which was
critical in the case of lutidine.

Surprisingly, a good correlation is obtained betwéhe formation energy of thert-
butoxy species and the CO frequency shifg@re 8). In our previous work, we showed that

the CO frequency shift is directly related to thedl electrostatic field.[36] Such a correlation
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is quite unexpected because contrary to the ca€®ofthe surface proton was transferred to
the isobutene molecule. This indicates that noy tmé proton, but also a large piece of the
surface, play a role in the local electrostatitdfi@s already shown in reference [36jble 1
also shows that dispersion forces also play a f&gnit role in the interaction, but the
fluctuation from one site to another (from -42 éd «J.mot") is lower than for the-complex
due to the rather constrained Gg@distance (1.48 + 0.04 A). However, as for theomplex,
variation of the electronic contribution is rathkarge and impacts strongly the overall
adsorption energy.

-- HERE FIGURE 8 --

3.1.4. Protonation energy profilesat 0 K

The adsorption energies of isobutene accordinpadahree modes previously exposed
are gathered irFigure 9-a and b Note that this representation does not imply any
consequence on the mechanisms involved in the famaf the carbocation and alkoxide
species (see further).

Without dispersion correctiongigure 9-a), the n-complex is the most stable species
within mordenite, whereas the alkoxide is the ngiable on some sites of ASA. Including
dispersion correctiong-{gure 9-b), all profiles are lower in energy. In mordeniiee energy
profile becomes also nearly isoenergetic for thetgation reaction and much more
favorable than all profiles calculated on the ASikes On ASA, the formation of the
carbenium ion seems to be preferentially formedttmn single PBS-Al able to protonate
lutidine. In any casekigure 9-b unambiguously shows that carbenium ions and atlasxi
formation is much easier in zeolites than on ASAcduld also be that carbenium ions are
energetically stronger competitors to alkoxide sgem zeolites.

Comparing the various sites of the ASA surfackirfainto account dispersion forces),

it appears that the two sites stabilizing carbeniamare one PBS-AIl (J and the PBS-Si
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(Uy), which are also able to protonate lutidine. Thius proton transfer ability as formerly
revealed by the lutidine probe molecule is qualitdy linked with the carbenium formation.
By contrast, the more stable alkoxide species arélinectly linked to it, as already discussed:
some sites exhibiting high frequency shifts wheni€Qsed as a probe molecule, lead to the
formation of stable alkoxides but neither to carbenions nor lutidinium ions. This is the

case of one PBS-Al which is not able to protonateline, Si(2)-OH- - - Al/(lll ).

-- HERE FIGURE 9 --

If the lifetime of thetert-butyl carbeniumspecies is already questioned in the case of
zeolites,[51, 67] it can be anticipated that tlietiine of such species on ASA will be even
shorter. Whereas carbenium chemistry is often ssgghdo be at the core of hydrocarbon
conversion for aluminosilicates, our present rassiltggest that it would hardly be the case on
ASA.

Regarding the possible mechanisms connectingetttiarty alkoxide to the two other
intermediates f-complex and carbocation), three pathways are lysuiavoked for the
formation of tertiary alkoxides:

- one “indirect” mechanism as investigated in Re¥]{@he carbocation is a precursor of
the tertiary alkoxide either anchored on the O sitethe BAS itself or on the
neighbouring O site (see also previous section)

- two “direct” mechanisms (without formation of cadadion):

o the so-called "4-center mechanism”: the acid si@omates isobutene and
stabilizes subsequently the alkoxide on the congdydase (deprotonated O
atom).

o the so-called "6-center mechanism": the alkoxidecss is formed on a
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neighbouring O atom.
Regarding zeolites, the 6-center mechanism is sngsésented in the literature.[58, 59, 65,
70, 77, 95, 97, 100-103] Bhan et al.[101] compatteel two mechanisms in the case of
propene and hexene adsorbed on 10T-clusters of Zakd concluded that the stability of
both the transition states and the products afavior of a 6-center mechanism, although the
reaction and activation energies differ from lésmt20 kJ.mét. In addition, they report that
the activation energy is about 80 kJ.thahd involves a carbocation like transition states
value is close to the one reported by Tuma endRef. [67], involved in the formation of the
tert-butyl carbeniumspecies in H-ferrierite. In MOR, Rozanska et &l0][ reported also
moderate activation energies (similar to the omelilgg to the carbocation intermediates, ~30
kJ.mol%) leading to butoxy species via a carbocation filemsition state. So even if these
results are much dependant on the location of ¢itesate, the nature of the alumina-silicate
materials and the level of theory itself, the fotima of alkoxy species is possible from a
kinetic point of view and might occur accordingthe two mechanisms listed above. We will

thus consider alkoxy and carbocation pathwayserfanthcoming sections.

3.1.5. Protonation energy profiles: thermal effects
Figure 9-c depicts theA,G values for all species derived from isobuteneogat®n on

ASA and MOR, according to the methods exposed ¢tige 2. For mordenite, the alkoxides
become much less favorable (their formation becomresendergonic reaction) than the
carbenium, due to their lower number of degree@dédom (translational and rotational). On
ASA, despite the application of similar thermal reations, the carbenium remains a highly
improbable species as compared to the alkoxideywdth the formation of both compounds is
endergonic. This trend will have a direct impactloa cracking reaction pathway investigated

in the forthcoming section.
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3.2. DIB cracking pathway

To further investigate this aspect, we calculdte DFT energy and Gibbs energy
profiles of the cracking reaction of a relevantfiolemolecule: DIB (2,4,4-trimethyl-2-
pentene). Our main aim is to compare cracking paylswbetween MOR and ASA. As
carbenium ions are very often invoked in the cnagkpathways of alkenes on zeolites, one
may choose to investigate first on ASA a site whglable to stabilize both carbenium and
alkoxide intermediates. For this reason, we focushe PBS-Al site (Si(yJ-OH- - - Aly (11l 3)),
which allows the investigation of carbeniwmrsusalkoxides routes, and according to the
previous section, with intermediates being morélstan it than on the PBS-Si sites (see
Figure 9). We compare it with the bridging Si-(OH)-Al group mordenite. Note that in the
future, other ASA sites will deserve attention, evethey do not stabilize carbenium ions as
intermediates, in particular those leading to mesible alkoxides (PBS-Al Sig¥

OH- - Al/(lll ).

3.2.1. Reaction pathways under study
The various intermediates and reaction pathwapsidered are depicted Fgure 10,
on the PBS-Al site Si(M—OH--Aly(lll3) of ASA. Strictly analogous pathways are
investigated on MOR. They involve either secondarytertiary carbocations/alkoxides
according to six formal steps (likely not elementsteps):
- physisorption of DIB on the BAS of the ASA surfamemordenite
- proton transfer from PBS-Al (ASA) or Si-(OH)-Al (M®) to DIB, leading either to a
carbenium or to an alkoxide. We consider hereasrtcarbenium (f) only and
either secondary (A B,) or tertiary alkoxides (A&, By). The alkoxide can be

stabilized either on the deprotonated oxygen atAim ¢r on a neighboring one (B)
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according to the previous analysis made for isotrite

- the cracking step occurs \fascission leading to a physisorbed isobutene mtdemud
either atert-butyl cation (5) or isobutoxy species (1, 2, 3,l14)the following, for sake
of clarity, we report pathways involving only eithearbenium intermediate or
alkoxides. Note that according to the discussion3dh4, we cannot exclude that
carbenium intermediate may be precursor of alkoxpecies, however for sake or
clarity the energy profiles presented in Figure vtill not illustrate explicitly the
combination of the two routes. However, we willaliss this point in 3.2.2.

- the first isobutene molecule formed is then desbift@ss of the physisorption energy)
leading either to adsorbeelt-butyl cation (3’) or isobutoxy species (1’, 2)

- the carbenium or alkoxide remaining at the surfoen transfers one proton to
regenerate the surface BAS (A or B) and producsecand physisorbed isobutene
molecule.

- finally, the secondly formed isobutene moleculeodes.

-- HERE FIGURE 10 --

3.2.2. Gibbs free energy profiles

In what follows, we directly report thA,G profiles of the adsorbed intermediates
(including thermal and entropy contributions) aplaied in the Methods section. Note that
in the conditions considered (500 K, all partiabgsures of gaseous compounds equal to 1
bar), the overal\,G value for the cracking reaction of DIB into isténe is almost zero (-3
kJ.mol%). Energy profiles at 0 K, as well &8U andA.G values of all intermediates for ASA
and MOR are reported iBupporting Information S3. Considering firstly the alkoxide

routes only, it appears on ASA that thg pathway is favored over the,Ane, as well as the
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By route over the Bone. Thus on a given site, tertiary alkoxidesracge stabilized. In the
following, for the sake of clarity, we plot Fgure 11 mainly the A, and B routes, as being
representative for the reactivity of tertiary andcendary alkoxide routes. Regarding
mordenite, the A and A, routes will be shown. Considering the whole seenérgy data
reported inSupporting Information S3 does not affect the conclusions drawn in the
following. From a general point of view, it appednat all pathways are favored,y and
A/G) in mordenite as compared to ASA. This is reldtethe electrostatic confinement effect
already mentioned in section 3.1.2. Moreover in M@ carbenium route is favored over all
other routes, at each stage of the reaction. Thislue to higher entropy of adsorbed
carbenium species as compared to alkoxides, asnshgwhe comparison &&,G andAU
profiles (Supporting Information S3). This findinig in agreement with the classical
description of carbenium chemistry considered ke tplace in zeolites.[16, 41-43, 80, 104]
The drawing is not the same for ASA, and to und@etthis, we detail each reaction step in

the following.

a) DIB adsorption and protonation

In a similar way as for isobutene, the adsorptibthe DIB molecule as a&=complex is
much stronger in mordeniteAG = -88 kJ.mof) than on ASA £G = +12 kJ.mot).
Moreover, on ASA, protonated DIB is much more diabd in a tertiary alkoxide formXG
= 36 kJ.mof) rather than in a secondary alkoxide oneG(= 86 kJ.mof) or than in a
carbenium oneX,G = 63 kJ.mal). In MOR, the trend is the opposite, with the esribm ion
being the most favorable species at this stdg® € -87 kJ.mot, almost iso-G with the-
complex) with regard to alkoxides.

Considering kinetic data available on zeolite® (section 3.1.4), the activation energy

for the formation of the alkoxy intermediate would similar with the one leading to the
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carbenium. Assuming that this trend is still vdibd ASA, and that barriers will all be higher
in ASA than in MOR (if a Brgnsted-Evans-Polanyiatenship exists), kinetics may not
change our conclusions for the comparison of MOR ASA, neither for the probability of

alkoxides versus carbenium formation.

b) Cracking step

Considering firstA,U values, the cracking reaction is most of the tendothermic on
ASA and in MOR (>70 kJ.md). Note that this is also the case for the gas eltascking
reaction (DIB = 2 isobutene, computagJ: +87 kJ.mof). This trend is explained from the
energy loss of one C-C bond dueBtescission, which is not compensated by the energy ga
induced by the conversion of a C-C bond into a @n€. Calculated reaction energies ffer
scission steps of various alkenes reported in iteeature for zeolites differ quite strongly
from one study to another: from ~10 kJ.Fhod more than 100 kJ.nmibKin the same interval
as our results)[64, 75, 105-110] with a very stramgact of the size of the model and the
type of zeolite, thus of steric and confinemerfeads. Coming back t&\.G profiles, it
appears that including thermal and entropic effemsnterbalances the internal energy
variations (as observed for gas phase, for whjG~ 0 at 500 K).

Analysing theA,G profiles on ASA shows that the most favorable anmlves the
tertiary alkoxy: Ay — 2 (+12 kJ.mol). The scenario involving B~ 3 (-53 kJ.mot) should be
ruled out since this secondary alkoxy is far lesble than A. However, A, -2 would
occur on the same site for the formation of thst fand second alkoxide species (before and
after cracking) which might be mechanistically aifit to envisage (to be confirmed by more
detailed mechanistic studies). So, we report iarBdgl1 also the fA— 1 reaction (+50 kJ.mol
1) in which two neighboring sites are involved dgricracking (as it is for 8- 3). In MOR,

the most favorable pathway would bg-A2 (+7 kJ.mof) or Ay -1 (+3 kJ.mot). For the

25



same reason, we also plof; B 3 (-13 kJ.mol). The pathway involving the carbocationic
intermediate G — 5, is slightly more endergonic (+28 kJ.Mpl

At this stage, one could also suggest the existefi@an alternative cracking pathway
combining carbocation and alkoxy routes duringdteeking step. For MOR, this would not
bring any gain in Gibbs energy, as carbenium speaie by far more stable than alkoxides: a
purely carbenium pathway remains the most probdhfecontrast, on ASA we can propose
that the optimal cracking step could occur along ribute G; -1 or G, -3, 1 and 3 being
significantly more stable than the carbocation Bh@dugh we previously underlined that the
probability of existence of  is certainly lower than @, C;, may offer a favorable
alternative if too high barriers have to be overedior the cracking of alkoxide ;A In that
case, the energy demanding step would be the faomeat G, whereas it is the cracking step
for the Ay, pathway. In such a scenario; Avould be a dormant species and the relative
concentration of (¢ versus A, species on the ASA surface would be the determinin
parameter for cracking.

-- HERE FIGURE 11 --

In the literature, energy barriers fiscission steps in zeolites were evaluated mainly
from alkoxides, with values as high as 150-200 kJ’nfil08-112] Earlier studies performed
on small clusters (neglecting confinement effecatgre concluded to barriers above 200
kJ.mol'.[62-64, 105-107] Starting from a carbenium spefi®s 112] barriers between 65
and 115 kJ.mdl were reported in H-ZSM5. Kinetic modelling (comgdrto octane
hydrocracking experiments on Pt/H-USY) leads tagydarriers fo3-scission close to 125
kJ.mol*, however with strong dependence on the hypottresisned for the kinetic model
used for fitting the experimental data.[104] On ASle identification of transition states and

activation energies is still required to determimgich of the cracking step and carbocation
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formation is the kinetic limiting step on ASA. Even absence of such kinetic values,
considering the higher energy levels of the carboc intermediates (§ and 5) on ASA
(both AU andA,G profiles), this route seems to be thermodynanyiafficult to envisage.
Thus we suggest in the future to also explore lingdrameters of the mixed route leading
from carbocationic intermediate to cracked alkoxidiermediates particularly on ASA, as

this route seems to be thermodynamically relevant.

c)Deprotonation/Desorption steps

On ASA and MOR, the deprotonation steps are argonic (opposite trends as the
protonation step discussed before). In MOR, thbusene desorption step is endergomgx
= +68 kJ.mof), which can be a limitation to the reaction rate do the confinement effect
induced by the zeolite pores, whereas it is gelyeaalmitted that thg-scission step is rate
controlling.[16-18] It is beyond the scope of theegent study to identify the rate limiting
step, however it is clear from thdsG profile, that product desorption limitation in NROmay
also be at the origin of hydrocarbon overcrackiAg. a complementary analysis, let us
consider the situation in which a protonated DIBeimediate is formed in the zeolitic
micropore, from the cracking of longer chain hydmmons. In that case, after deprotonation,
the desorption of DIB is also strongly limiting,G=+87 kJ.mof) which implies that DIB
would preferentially remain in the pore and be ke@caccording to the pathway described
above. The situation is different on ASA in whid¢te tdesorption steps of DIB and isobutene
molecules are slightly exergonic: it appears thetynamically more favorable to reversely
deprotonate and desorb it, than to further crackiti lighter hydrocarbons. This is first
theoretical explanation of the origin of the mild&idic character of ASA wished for specific
applications in which overcracking must be avoidedparticular, cracking being activated,

the corresponding energy barrier is expected tdarie this trend, which is contrasting with
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the scenario in MOR. To a certain extent this mtetation is also coherent with previous
kinetic modelling of phenantrene hydrocracking whias highlighted that an optimal pore
size is required for controlling the selectivityw@rds targeted products of intermediate
molecular weight in hydrocracking.[10, 32] In pediiar, the relative positions of theG
profiles as plotted irFigure 11 may directly be correlated on the size of micregoand
mesopores of the considered aluminosilicates, ldgefeading to the discovery of an

optimal pocket size.[113, 114] This concept mayropew routes for future investigations.

4. Conclusions

Thanks to DFT+D2 calculations led on original Ammops Silica Alumina surface
models, we propose a rational interpretation ofldiweer acidity of ASA surface with respect
to zeolite, as probed by alkene cracking reactivity

Regarding the interaction of isobutene with alursihcates, three key intermediates
(tcomplex, carbocation and alkoxide) are less stablthe ASA surface than in MOR. This
is mainly due to the combined effect of the elestbc and van der Waals contributions,
being stronger in zeolites by confinement effecbrdbver, theert-butyl carbeniumon is
significantly higher in energy on the ASA surfabarn in MOR. Since the calculated van der
Waals contributions are close in both cases, tiggnoof the carbocation stabilization in MOR
is attributed to an electrostatic confinement a@ffecquantified by the large electrostatic field
in the zeolite[36]. As a consequence, the formatibthe tert-butyl carbenium iois nearly
isoenergetic in MOR, whereas it is endergonic om BBS-AIl site of ASA. By contrast,
alkoxy species are more stabilized on the PBS-i#&l thian carbocationic ones: this is a first
indication discriminating the chemical reactivity BAS located in MOR versus BAS on

ASA surface.
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By investigating the cracking pathway of DIB, wegtiighted that the carbocationic
pathways are less favored on ASA with respecteaatkoxy route. A reverse trend was found
in MOR, in which the formation of carbocationic entnediates is stabilized again by
electrostatic confinement effects. In the case &AAthe reaction profile goes through
slightly positive A/G values. The preferred nature of the tertiary a)kooute was also
revealed, whereas the carbenium route appears wdikely. From the stability of the
intermediates, the protonation apdcission steps are likely the limiting ones foe tipure”
carbocationic or alkoxy routes. For the crackingpston ASA we also highlighted an
alternative pathway combining minority carbocatmnspecies and cracked alkoxy
intermediates. Further kinetic analyses are mamng#&boconfirm this proposal.

Moreover, we furnished a quantified picture basedha Gibbs free enthalpy of each
intermediate, which reveal a thermodynamic reasothie formation of overcracked products
in zeolites with small micropores while these @sslstabilized on ASA. This thermodynamic
analysis provides the first theoretical explanatafrthe origin of the empirically observed
milder acidic character of ASA targeted for specdpplications in which selective cracking

is sought.
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Figure 1. ASA surface model foboy = 5.4 nn, as established in ref. [37, 38]. Some PseudogBrigSilanols
(PBS) are shown, in particular silicic PBS (PBS-Si(U;)-OH:--Si(V,)) and aluminic PBS (PBS-AI,

Si(V,)-OH:--Aly, (Il 3)) are able to protonate lutidine, others are not.
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Figure 2. Expected reaction steps leading to the cracking,éf4-trimethyl-2-pentene (DIB): (a) protonation

step, (b)B-scission step, (c) product formation and regeiaraif the protonic site.
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Figure 3. Species likely formed upon interaction of isobetsvith the protonic site of a zeolite (omitting ther
reactions, like dimerization [63,64]): (a)complex, (b) carbenium iontert-butyl —, (c) alkoxide — isobutoxide

— also calleas-complex. The tertiary species is exemplified here.



Figure 4.n-complex adsorption mode of isobutene on ASA (SH@H site) (a) and MOR (b). Same color code

as figure 1, carbon atoms are in black.
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Figure 5. Electrostatic field evaluated in the surroundingtied isobutene molecule adsorbed in-eomplex
mode, as a function of the distance between the sitg (H) and the nearer C atom of the C=C boedn(inal
atom) (grey squares). The electrostatic field was avaluated in the cavity of MOR, by formally iaesing the

H...C distance, perpendicularly to the channettior, and is depicted by the solid line (incremént A).
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Figure 6. Geometries and energetics of the formation oidieutoxonium from isobutene on mordenite (a),

PBS-Al site of ASA (this site is able to protonaigdine) (b and c), and PBS-Si site of ASA (d).
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Figure 7. Geometries and adsorption energies of isobuteferno an alkoxide on mordenite (a and b) and ASA
(PBS-Al which protonates lutidine, ¢ and d), acéogdo a 4-center (a and ¢) or 6-center (b and éhanism.

Same color code as figure 1, carbon atoms areagkbl
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Figure 8. Formation energy dkrt-butoxy on ASA (blue) and mordenite (orange) fraohutene, as a function

of the frequency shift of CO when adsorbed on thmes surface site. Values of CO frequency shifts are

extracted from [36].
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Table 2. Formation energy dkrt-butyl carbenium ioand of lutidinium on the bridging OH group of merdte

and on the Si(\J—OH:---Al,, (Il ;) PBS-AI site of the ASA surface. All energies axpressed in kJ/mol.

AU Decomposition ofA,U :
Site r ArUper (ArUgisp) Electrostatic field*
it
tert-buty| Lutidinium © | ©ETERUYT 0 dinium © (V.nm™)
carbenium carbenium
PBS-Al +30 -101 +100 (-70) -41 (-60) 27.6
Mordenite -88 -241 -1 (-87) -172 (-69) 34.1

” These calculations were performed with the samectiomal (PBE) as for the formation dért-butyl
carbenium ionand include dispersion corrections (DFT-D2).
* as calculated fort-complexes, see Table 1.
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S1. Gibbs free energy calculations

S1.1. Calculation of the various corrections (H, S, trandlational, rotational and vibrational)
for ideal gases

To take into account temperature (T) and presdeyeffects from the energies U calculated
with VASP, the Gibbs free energy G has to be eséthéhanks to equations S1., S2. and S3,
with H the enthalpy, S the entropy,,Mhe molar volume, Lk the electronic (DFT+D)
contribution to energy, &dns U, Uiib the translational, rotational and vibrational
contributions to enthalpy respectively, ZPE theozmoint vibrational energy,ughs, Sot, Svib(m)

the translational, rotational and vibrational cdmitions to entropy respectively.

Gm=Hmn-TxSn Equation S1
Hm = Um + PVin= Uelec + Ugransm + Uroym) + Wiinm + ZPE + P\, Equation S2
Sm) = Sransm* Sorm + Siibm Equation S3

This can also be written as :

G(T) = Uelec"' I:trans(T)"' I:rot(T) + I:vib(T) + I:)Vm + ZPE Equation S4
where Fansmy Foy) @and Ripm are translational, rotational and vibrational cimitions to
free energy.

Each term was evaluated thanks to statistical todymamics, within the ideal gas model for

gaseous species, according to equations S4-S&rticyar, the Gins term is given by the
Sackur-Tetrode equation (equation §7).

U trangT) = Urot(m) :%W KT Equation S5

-hovi
1 hovi xex;{ T J
ZPE +Uvinm) = N| — E hovi + E Equation S6
2 F( -hovi j
i i 1-ex
kT

StrangT) =N k(%lnT—ln P+%In9\4 - 1165J Equation S7

%
Srot(ry =NV kin \/f ( 8T:2kT J VAexBexCe

Equation S8

hevi Xex;{ -hovi J
. _ kT kT _ _ —NQVi
Svibmy =N kz 1_eX[{ e ) WkZIn(l exp{ T D

KT Equation S9

with V': Avogadro constant; k: Boltzmann constant; haniek constant; ¢ : speed of light;
vi . vibration eigenvalues) : molar massg: symmetry number; & Be, Ce : moments of
inertia according to the three eigenaxis of theetwle.



S1.2. Calculation of Gibbsfree energy of reaction for DIB cracking into isobutene

The reaction profiles, taking into account tempaeand pressure effects, are estimated for
the following reaction :

Surface,) + DIB(g) = SurfacgyMolecule-%a4s)+ N Molecule-% Equation S10

Surface,) depicts the surface (external surface of ASA terimal surface of MOR) on which
the DIBg) adsorbs to generate the Sur{gddolecule-laqs) System, with n Molecule¢g in
case of DIB (n=1) or isobutene (n=1 or 2) possiblease.

DIB ) and Molecule-g) are considered as ideal gases, their Gibbs freges are calculated
according to section S1.1. The pressure of eaclpoand is taken equal to 1 bar. The entropy
and PV terms relative to Surfageare supposed to be compensated along the reaction
depicted by Equation S10.

Regarding the adsorbed molecule Molecylgsl the translational contributions (Equations
S5 and S7) present for the gas phase are suppobeddst for alkoxide species, whereas two
degrees of freedom over 3 are expected to be kdpeiadsorbed phase for carbenium and
complexes. ZPE variations (Equation S6) are neggelsetween gas phase and adsorbed state.

The reaction Gibbs free energyG corresponding to equation S10 is given in equnati®l1l
and S12, Grepresenting the molar Gibbs free energy for emchpound iAUeiec being the
electronic contribution to the reaction enerfyi, the corresponding thermal correction in free
energyAzpe the variation in ZPE.

AFG(T) =G + I’]GMoIecule—Z(g) - GSurfacc%-s) _GDIB(Q) Equation 811
AGm) = AUelec + AF + ((N-1)RT) +Azpe Equation S12

Surfacgg) ~Molecule-1 4



S2. Isobutene adsorption according to th@-complex mode: variation of
adsorption energies with spectroscopic features

(a) Avgy lutidine (cm?) (b) AVco (cm)
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Figure S2.1.Formation energy of the-complex on ASA (blue) and mordenite (orange) frisobutene, as a
function of one vibration frequency of lutidine (ahe frequency shift of CO (b) when adsorbed anshme
surface site, (c) the electrostatic field in thecpiplex adsorption configuration. Values of lutieifrequencies
and CO frequency shifts are extracted from refad B respectively.



S3. Numerical data for DIB cracking profiles, and aergy plot

Table S3.1.A,U andA,G (T=500 K, 1 bar of each gas species) valueshimwarious intermediates calculated on
ASA (PBS-Al) and in MOR, for DIB cracking into isatene (see figure 9 in the manuscript for the
terminology). The reference state is the isolatgthse site and DIB molecule in gas phase.

. AU (kJ.mol™) A;G (kJ.mol™)
Species MOR ASA MOR ASA
DIB (phy) -131 -31 -88 12

A -122 -82 -4 36
Ay -124 -78 -6 40
Cui -130 20 -87 63
Bu -104 -55 14 63
Bu 77 -32 41 86
1 -54 23 -1 76
2 -52 -5 1 48
3 -52 -20 1 33
4 -54 24 -1 77
5 -44 111 -59 96
1 2 60 10 75
2' -9 27 3 43
3 11 117 -45 61
A -8 68 -65 16
B -8 68 -65 16
Final state 87 87 -3 -3
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Figure S3.1 Energy profiles for the selected cracking pathsvay diisobutene on the ASA surface (PBS-AI
site) and in mordenite. Labels refer to intermexfiadepicted in Figure 9. Lines relate to the setepathways,
as explained in the main text.



S4. .cif files for most important structures invohed in DIB reaction on ASA
and in MOR

Table S4.1 indicates the number of the file regbkielow, corresponding to the structures on
MOR and ASA.

Table S4.1 Number of the files for the systems which cooatiinare reported below.

. File number
Species MOR ASA
DIB onys) 1 11

A 2 12
Cui 3 13
1 4 14
2 5 15
5 6 16
1' 7 17
2' 8 18
3 9 19
A 10 20

The common first lines for files n°1 to 10 are thkowing in the .cif files:

data_File
_audit_creation_date 2014-10-29
_audit_creation_method ‘Leydier et al.'

_symmetry_space_group_name_H-M 'P1’
_symmetry_Int_Tables_number 1

_symmetry_cell_setting triclinic
loop_
_symmetry_equiv_pos_as_xyz

XY,z
_cell_length_a 13.7839
_cell_length_b 13.7839
_cell_length_c 15.1482
_cell_angle_alpha 90.0000
_cell_angle_beta 90.0000
_cell_angle_gamma 83.1126
loop_

_atom_site_label
_atom_site_type_symbol
_atom_site_fract_x
_atom_site_fract_y
_atom_site_fract_z
_atom_site_U_iso_or_equiv
_atom_site_adp_type
_atom_site_occupancy

The common first lines for files n°11 to 20 are thkowing in the .cif files:

data_File
_audit_creation_date 2014-10-29
_audit_creation_method ‘Leydier et al.'

_symmetry_space_group_name_H-M 'P1’
_symmetry_Int_Tables_number 1

_symmetry_cell_setting triclinic
loop_
_symmetry_equiv_pos_as_Xyz

XY,z
_cell_length_a 43.0000
_cell_length_b 16.7682
_cell_length_c 11.1308

_cell_angle_alpha 89.9903



_cell_angle_beta 90.0000
_cell_angle_gamma 90.0000
loop_

_atom_site_label
_atom_site_type_symbol
_atom_site_fract_x
_atom_site_fract_y
_atom_site_fract_z
_atom_site_U_iso_or_equiv
_atom_site_adp_type
_atom_site_occupancy

Then come the coordinates :

File n°1

Si2 Si 0.37635 0.76224 0.02399 0.00Q0§o 1.00
Si3  Si 0.60998 0.00605 0.02213 0.0000€ 1.00
Si4 Si 0.61276 0.23289 0.27342 0.0000€o 1.00
Si5 Si 0.37603 0.98743 0.27484 0.00Q0§o 1.00
Si6 Si 0.76183 0.37630 0.23162 0.00Q0§o 1.00
Si7 Si 0.00743 0.60133 0.22567 0.0000€ 1.00
Si8  Si 0.23320 0.61310 0.47975 0.0000€o 1.00
Si9 Si 0.98763 0.38190 0.47806 0.00Q0§o 1.00
Sil0 Si 0.61599 0.23035 0.48027 0.0000¢p 1.00
Sill Si 0.37397 0.99002 0.48146 0.00Q0€b 1.00
Si12 Si 0.37363 0.76351 0.23056 0.00Q0b 1.00
Sil3 Si 0.60226 0.00744 0.22857 0.0000¢p 1.00
Sil4 Si 0.23068 0.61073 0.27227 0.0000¢b 1.00
Sil5 Si  0.98867 0.37519 0.27338 0.00Q€b 1.00
Sil6 Si 0.76363 0.37945 0.02694 0.00Q0€b 1.00
Sil7 Si 0.00587 0.60456 0.01884 0.0000¢p 1.00
Sil8 Si 0.46337 0.28870 0.12564 0.0000¢b 1.00
Si19 Si 0.31154 0.13426 0.12669 0.00Q0€b 1.00
Si20 Si  0.53622 0.70496 0.37567 0.00Q0€b 1.00
Si21 Si 0.68767 0.86587 0.37482 0.0000¢b 1.00
Si22 Si 0.28800 0.46222 0.12705 0.0000¢p 1.00
Si23 Si  0.13541 0.30797 0.12751 0.00Q0€b 1.00
Si24 Si 0.69847 0.53397 0.37986 0.00Qb 1.00
Si25 Si 0.37608 0.76587 0.52261 0.0000¢b 1.00
Si26 Si  0.60173 0.00601 0.52554 0.0000¢p 1.00
Si27 Si 0.62203 0.22622 0.77484 0.00Q0b 1.00
Si28 Si 0.37891 0.99077 0.77306 0.00Q0b 1.00
Si29 Si 0.76380 0.37305 0.72890 0.0000¢p 1.00
Si30 Si 0.00658 0.60475 0.73461 0.0000¢p 1.00
Si31 Si 0.22787 0.62046 0.97997 0.00Q0b 1.00
Si32 Si  0.98997 0.37863 0.97926 0.00Qb 1.00
Si33 Si 0.62282 0.22881 0.98133 0.0000¢p 1.00
Si34 Si 0.38365 0.98899 0.97769 0.0000¢p 1.00
Si35 Si 0.37449 0.76504 0.72878 0.00Q0b 1.00
Si36 Si  0.60737 0.00346 0.73141 0.00Q0€b 1.00
Si37 Si 0.22999 0.61899 0.77447 0.000060 1.00
Si38 Si 0.98887 0.37996 0.77686 0.0000¢b 1.00
Si39 Si 0.76054 0.37520 0.52324 0.00Q0b 1.00
Si40 Si 0.01029 0.60608 0.52675 0.00Q0b 1.00
Si4l Si 0.46504 0.28842 0.62868 0.00006b 1.00
Si42 Si 0.30836 0.13835 0.62655 0.0000¢b 1.00
Si43 Si 0.53108 0.70222 0.87713 0.00Q0€b 1.00
Si44 Si  0.68734 0.85795 0.87837 0.00Qmb 1.00
Si45 Si  0.29148 0.46445 0.62603 0.000060 1.00
Si46 Si  0.13457 0.31433 0.62610 0.0000¢b 1.00
Si47 Si  0.70264 0.53078 0.87549 0.00Q0€b 1.00
Si48 Si  0.85897 0.68625 0.87467 0.00Q0b 1.00
Al49 Al 0.86746 0.68462 0.37948 0.0000B0 1.00

050 O 0.52569 0.29401 0.21653 0.000b 1.00
051 O 0.31053 0.06899 0.21610 0.000@D 1.00
052 O 0.34754 0.88294 0.51000 0.000@D 1.00
053 O 0.47331 0.72886 0.46536 0.000b 1.00
054 O 0.67113 0.92884 0.46462 0.000b 1.00
055 O 0.62541 0.11870 0.24321 0.000@D 1.00
056 O 0.28182 0.53375 0.04164 0.000@D 1.00
057 O 0.06881 0.31067 0.03889 0.000b 1.00
058 O 0.87886 0.35436 0.24673 0.000b 1.00
059 O 0.71188 0.46544 0.29181 0.000@D 1.00
060 O 0.93517 0.67508 0.28361 0.000@D 1.00
061 O 0.11219 0.64077 0.00197 0.000b 1.00
062 O 0.46711 0.71990 0.28922 0.000b 1.00
063 O 0.67864 0.93539 0.28843 0.000@D 1.00
064 O 0.64304 0.11409 0.00844 0.0000b 1.00
065 O 0.53422 0.28450 0.03981 0.0000b 1.00
066 O 0.31495 0.06460 0.03996 0.000@D 1.00
067 O 0.34865 0.88030 0.24749 0.000@D 1.00
068 O 0.70264 0.46299 0.46632 0.000b 1.00
069 O 0.93866 0.68475 0.47312 0.000b 1.00
070 O 0.12034 0.62542 0.23423 0.000@D 1.00
071 O 0.29568 0.52351 0.21807 0.000@D 1.00
072 O 0.06727 0.30445 0.21483 0.000b 1.00
073 O 0.87722 0.36380 0.50522 0.0000b 1.00
074 O 0.49209 -0.00679 0.25929 0.00QG¢b 1.00
075 O 0.49796 0.00466 0.98923 0.000@D 1.00
O76 O 0.00862 0.49244 0.98463 0.000b 1.00
O77 O 0.00273 0.48841 0.25625 0.0000b 1.00



078 O 0.38537
079 O 0.21314
080 O 0.58840
081 O 0.80482
082 O 0.40918
083 O 0.61873
084 O 0.19096
085 O 0.77863
086 O 0.34994
087 O 0.58349
088 O 0.61936
089 O 0.40202
090 O 0.00853
091 O 0.23271
092 O 0.97640
093 O 0.73804
094 O 0.71596
095 O 0.27335
096 O 0.27786
097 O 0.72251
098 O 0.53404
099 O 0.31035
0100 O

0101 O

0102 O

0103 O

0104 O

0105 O

0106 O

0107 O

0108 O

0109 O

0110 O

0111 O

0112 O

0113 O

0114 O

0115 O

0116 O

0117 O

0118 O

0119 O

0120 O

0121 O

0122 O

0123 O

0124 O

0125 O

0126 O

0127 O

0128 O

0129 O

0130 O

0131 O

0132 O

0133 O

0134 O

0135 O

0136 O

0137 O

0138 O

0139 O

0140 O

0141 O

0142 O

0143 O

0144 O

0145 O

H146 H 0.85327
H147 H 0.85747
H148 H 0.96343
H149 H 0.86295
H150 H 0.81455
H151 H 0.91449
H152 H 0.89795
H153 H 0.96267
H154 H 0.06599
H155 H 0.07366
H156 H 0.13233
H157 H 0.11307
H158 H 0.05636
H159 H 0.99938
H160 H 0.07824
H161 H 0.06750
H162 H 0.84170
C163 C 0.02507
C164 C 0.87359
C165 C 0.98897
Cl166 C 0.92222
C167 C 0.07772
C168 C 0.92805
C169 C 0.94323
C170 C 0.02693
File n°2

Si2 Si 0.36932
Si3 Si 0.60222
Si4 Si 0.61474
Si5 Si 0.37466

0.38511 0.11773
0.21035 0.12433
0.59369 0.37740
0.81387 0.37784
0.19003 0.12780
0.78052 0.36889
0.40572 0.13054
0.60817 0.38461
0.00931 0.37778
0.24166 0.37728
0.97614 0.12603
0.74263 0.12761
0.34747 0.37658
0.58145 0.37637
0.61222 0.12194
0.40589 0.12927
0.27544 0.25577
0.72223 -0.00066
0.71253 0.25812
0.27752 -0.00012
0.28296 0.71597
0.07022 0.71429

0.36638 0.87844 0.00373
0.46336 0.70443 0.96504
0.68223 0.92761 0.96555
0.63916 0.11100 0.74987
0.29834 0.52739 0.53576
0.06421 0.31332 0.54024
0.88105 0.36180 0.74260
0.70877 0.45931 0.79016
0.92754 0.68127 0.78695
0.12343 0.63039 0.51940
0.46500 0.71461 0.78817
0.67683 0.92353 0.78872
0.62938 0.11525 0.50756
0.53084 0.29070 0.53969
0.30600 0.07199 0.53786
0.35719 0.88214 0.74458
0.71123 0.46807 0.96648
0.92494 0.67573 0.96374
0.11470 0.63663 0.75071
0.28703 0.53349 0.71324
0.07027 0.31690 0.71603
0.88089 0.36534 0.01323
0.49362 0.00183 0.75785
0.48878 -0.00167 0.50011
0.00388 0.49581 0.48855
0.00205 0.49532 0.77329
0.38865 0.38656 0.63332
0.21080 0.21555 0.62739
0.59768 0.59742 0.87347
0.79227 0.79148 0.87664
0.40733 0.19211 0.62532

0.59808 0.79114 0.88271
0.19288 0.41022 0.62232
0.79113 0.59792 0.87073
0.35114 0.01102 0.87601
0.59148 0.24021 0.87807
0.62336 0.97558 0.62759
0.40079 0.74128 0.62570
0.00380 0.34156 0.87776
0.24586 0.58732 0.87747
0.97996 0.60817 0.63082
0.73784 0.39955 0.62670
0.72440 0.26995 0.75530
0.28278 0.71417 0.48928
0.27423 0.72149 0.75615
0.72025 0.27180 0.49689

0.86547 0.38240
0.96686 0.19324
0.10052 0.23380
0.02357 0.34200
0.05802 0.47907
0.05603 0.55378
0.84203 0.21932
0.90483 0.14038
0.03088 0.18319
0.07048 0.29492
0.89406 0.33203
0.85544 0.22245
0.79987 0.31077
0.85608 0.54620
0.94300 0.51662
0.84097 0.44675
0.95893 0.55519
0.04342 0.24542
0.01030 0.51115
0.94681 0.27587
0.91298 0.20311
0.86954 0.28702
0.97239 0.35799
0.95679 0.44580
0.89488 0.48974

0.0006D
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0.0000b
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0.000Q0¢0
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0.00Q0€0
0.00Q0€0
0.000Q0¢0
0.000Q0$0
0.000Q0€0
0.00Q0€0
0.000Q0¢0
0.000Q0¢0
0.00Q0€0
0.00Q0€0
0.000Q00
0.000Q0¢0
0.00Q0€0
0.00Q0€0
0.000Q0¢0
0.0000b
0.0000b
0.0000¢b
0.0000b
0.0000b
0.0000b
0.000%b
0.0000b

0.76300 0.02632 0.000Q0€o
0.00080 0.02551 0.0000€o
0.23027 0.27519 0.00Q0€0
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0.22783
0.98908
0.61465
0.36684
0.37814
0.59952
0.23161
0.98495
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0.00139
0.46230
0.30744
0.53784
0.68826
0.28876
0.13353
0.69863
0.37368
0.59425
0.61753
0.37945
0.75701
0.00627
0.22597
0.98701
0.61807
0.37463
0.37922
0.60422
0.23029
0.98366
0.76232
0.00599
0.46062
0.30453
0.52936
0.68443
0.28694
0.13158
0.70119
0.85701
0.86386
0.52796
0.30637
0.34366
0.46828
0.65909
0.63142
0.28279
0.07286
0.87369
0.70006
0.93939
0.10967
0.47377
0.67321
0.63539
0.53054
0.30868
0.35875
0.71635
0.92604
0.12190
0.29632
0.05988
0.88027
0.48883
0.49002
-0.00517
0.00393
0.38576
0.20950
0.58766
0.80853
0.40571
0.62354
0.19101
0.77630
0.34175
0.58310
0.61157
0.39979
0.00536
0.23099
0.97648
0.73432
0.71714
0.26735
0.28111
0.71974
0.52811
0.31063
0.35251
0.45618
0.67409
0.63894
0.28977
0.06878
0.87347

0.37866
0.60622
0.61377
0.37392
0.22547
0.99097
0.76019
0.00798
0.61310
0.38163
0.36923
0.60138
0.28680
0.13481
0.70334
0.86440
0.46260
0.31086
0.53489
0.76625
0.00428
0.22628
0.98516
0.37791
0.60346
0.61677
0.37368
0.22313
0.98793
0.75738
0.00461
0.61605
0.38029
0.37208
0.59964
0.28486
0.13348
0.69908
0.85649
0.46094
0.30892
0.52936
0.68608
0.69007
0.29084
0.06446
0.88379
0.73423
0.92186
0.11701
0.53195
0.31134
0.36673
0.46835
0.68366
0.63096
0.71392
0.93494
0.10861
0.28118
0.07025
0.87748
0.46132
0.67024
0.63072
0.52606
0.31150
0.35247
0.00439
-0.00088
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0107 O 0.70006 0.46711 0.78667 0.000@D
0108 O 0.92745 0.68077 0.79143 0.000@D
0109 O 0.11590 0.63241 0.51723 0.000@
0110 O 0.46811 0.69967 0.78637 0.000G
0111 O 0.67668 0.92658 0.79201 0.000@D
0112 O 0.63094 0.11033 0.51051 0.000@D
0113 O 0.52781 0.28369 0.54129 0.000@
0114 O 0.29758 0.07343 0.53862 0.000@
0115 O 0.36869 0.87351 0.75003 0.000@D
0116 O 0.71877 0.45728 0.96235 0.000@%D
0117 O 0.92156 0.67508 0.96823 0.000G>
0118 O 0.11454 0.63586 0.75460 0.000@
0119 O 0.28469 0.52799 0.71626 0.000@%D
0120 O 0.06002 0.31617 0.71488 0.000@D
0121 O 0.88185 0.34927 0.01834 0.000@>
0122 O 0.49277 0.00597 0.77009 0.000@>
0123 O 0.48058 0.00533 0.50103 0.000@D
0124 O 0.00685 0.48633 0.49863 0.000@%D
0125 O 0.00226 0.49441 0.77918 0.000@>
0126 O 0.38495 0.38367 0.63047 0.000@
0127 O 0.20734 0.21048 0.63993 0.000@D
0128 O 0.59591 0.59466 0.88889 0.000@D
0129 O 0.79051 0.79166 0.87926 0.000G>
0130 O 0.40287 0.18843 0.62938 0.000G
0131 O 0.59665 0.78790 0.87584 0.000@D
0132 O 0.18949 0.40505 0.62619 0.000@D
0133 O 0.78816 0.59848 0.87279 0.000@>
0134 O 0.34356 0.00457 0.87908 0.000@>
0135 O 0.58675 0.23419 0.87912 0.000@D
0136 O 0.61111 0.97332 0.63135 0.000@D
0137 O 0.40360 0.73814 0.62502 0.000@>
0138 O 0.00052 0.33939 0.87953 0.000@
0139 O 0.24736 0.58541 0.87943 0.000@D
0140 O 0.97999 0.60544 0.63576 0.000@%D
0141 O 0.73503 0.40018 0.62560 0.000G>
0142 O 0.71732 0.27562 0.75822 0.000@
0143 O 0.27934 0.71375 0.49345 0.000@D
0144 O 0.27674 0.71695 0.75517 0.000@D
0145 O 0.71693 0.27115 0.49769 0.000@
H146 H 0.92204 0.12467 0.29672 0.0000€o
H147 H 0.89374 0.05117 0.43246 0.000Q0€o
H148 H 0.82077 0.98035 0.49642 0.00Q0€o
H149 H 0.77662 0.03387 0.39347 0.0000€o
H150 H 0.91969 0.85129 0.25233 0.0000€o
H151 H 0.90326 0.04642 0.14301 0.00Q0€o
H152 H 0.97117 0.93125 0.11752 0.00Q0€o
H153 H 0.03195 0.03820 0.12522 0.0000€o
H154 H 0.04615 0.12225 0.26413 0.0000€o
H155 H 0.01877 0.07274 0.36737 0.00Q0€o
H156 H 0.14776 0.95851 0.22674 0.00Q0€o
H157 H 0.09334 0.84774 0.23285 0.0000€o
H158 H 0.11747 0.91226 0.33061 0.0000€o
H159 H 0.83869 0.96167 0.25567 0.00Q0€o
H160 H 0.01774 0.80138 0.39904 0.00Q0€o
H161 H 0.95549 0.84180 0.49891 0.0000€o
H162 H 0.02596 0.92072 0.44035 0.0000€o
C163 C 0.84053 0.99812 0.42880 0.000wb
C164 C 0.99230 0.98142 0.25262 0.000@%b
C165 C 0.97326 0.00037 0.15349 0.0000b
C166 C 0.99415 0.08062 0.29831 0.000%¢b
C167 C 0.09308 0.92098 0.26177 0.000Gb
C168 C 0.90671 0.92387 0.28310 0.000@b
C169 C 0.89058 0.90986 0.38105 0.0000¢b
C170 C 0.97710 0.86369 0.43294 0.0000¢b
File n°3

Si2 Si 0.37548 0.76534 0.02423 0.00Q0€0
Si3 Si 0.60800 0.00145 0.02323 0.00Q0€0
Si4 Si 0.61635 0.23147 0.27219 0.0000€0
Si5 Si 0.37983 0.98552 0.27478 0.0000€0
Si6 Si 0.76114 0.37662 0.22990 0.00Q0€o
Si7 Si  0.01357 0.60542 0.22778 0.00Q0€o0
Sig8 Si  0.23427 0.60967 0.48055 0.0000€0
Si9 Si 0.99035 0.37861 0.47958 0.0000€o
Sil0 Si 0.61630 0.22984 0.47939 0.0000¢b
Sill Si 0.37751 0.98724 0.47951 0.0000¢b
Sil2 Si 0.38184 0.75958 0.23047 0.00Q0€b
Si13 Si 0.60552 0.00615 0.22981 0.00Q0€b>
Sil4 Si 0.23821 0.60808 0.27239 0.0000¢b
Sil5 Si 0.98843 0.38117 0.27492 0.0000¢b
Sil6 Si 0.76662 0.37179 0.02410 0.00Q0€b>
Sil7 Si 0.00665 0.60349 0.02052 0.00Q0€b>
Sil8 Si 0.46717 0.28731 0.12494 0.0000¢b
Si19 Si 0.31260 0.13507 0.12757 0.0000¢b
Si20 Si  0.54023 0.70672 0.37655 0.00Q0€b
Si21 Si 0.69456 0.86498 0.37653 0.0000¢b
Si22 Si  0.29297 0.46144 0.12610 0.0000¢b
Si23 Si 0.13729 0.30999 0.12893 0.00Q0€b
Si24 Si  0.70840 0.53248 0.37611 0.00Q0€b
Si25 Si 0.37591 0.76305 0.52174 0.0000¢b
Si26 Si 0.60451 0.00435 0.52411 0.0000¢b
Si27 Si  0.62648 0.22546 0.77344 0.00Q0€b>
Si28 Si 0.38533 0.98943 0.77424 0.00Q0€b
Si29 Si 0.76504 0.37634 0.72813 0.0000¢b
Si30 Si 0.00987 0.60490 0.73555 0.0000¢b
Si31 Si 0.22973 0.62026 0.97992 0.00Q0€b>
Si32 Si  0.99238 0.37619 0.97918 0.00Q0€b>
Si33 Si 0.62468 0.22248 0.97971 0.0000¢b
Si34 Si 0.38039 0.99062 0.97866 0.0000¢D
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0.37960
0.61126
0.23224
0.99202
0.76512
0.00978
0.46887
0.31394
0.53265
0.68863
0.29446
0.13886
0.70368
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0.53082
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0.49288
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0136 O 0.61873 0.97352 0.62754 0.000@» 1.00
0137 O 0.40305 0.73917 0.62442 0.000@» 1.00
0138 O 0.00823 0.34148 0.87718 0.000@» 1.00
0139 O 0.24868 0.58903 0.87709 0.000@d» 1.00
0140 O 0.98137 0.61027 0.63212 0.000@» 1.00
0141 O 0.73997 0.39762 0.62494 0.000@» 1.00
0142 O 0.72746 0.27373 0.75895 0.000@d» 1.00
0143 O 0.27906 0.71323 0.49333 0.000@d» 1.00
0144 O 0.27629 0.72483 0.75616 0.000@» 1.00
0145 O 0.72131 0.27010 0.49535 0.000@» 1.00
H146 H 0.15807 0.81047 0.41595 0.0000€0 1.00
H147 H 0.05455 0.89052 0.52419 0.0000€0 1.00
H148 H 0.92986 0.94505 0.49739 0.0000€0 1.00
H149 H 0.97029 0.81623 0.48320 0.0000€0 1.00
H150 H 0.91380 0.01349 0.35839 0.0000€0 1.00
H151 H 0.90104 0.89793 0.31890 0.0000€0 1.00
H152 H 0.15598 0.87688 0.31265 0.0000€0 1.00
H153 H 0.08834 0.77813 0.32201 0.0000€0 1.00
H154 H 0.86363 0.09990 0.23010 0.0000€0 1.00
H155 H 0.83639 0.98803 0.18207 0.0000€o 1.00
H156 H 0.91024 0.06452 0.12373 0.0000€0 1.00
H157 H 0.09486 0.85947 0.18862 0.0000€0 1.00
H158 H 0.02657 0.92139 0.10259 0.0000€0 1.00
H159 H 0.97079 0.83988 0.17236 0.0000€0 1.00
H160 H 0.03694 0.11822 0.27746 0.0000€0 1.00
H161 H 0.08132 0.07928 0.17170 0.0000€0 1.00
H162 H 0.13266 0.01996 0.26727 0.0000€0 1.00
C163 C 0.95655 0.95185 0.32406 0.000@b» 1.00
Cl164 C 0.02303 0.89898 0.38696 0.000b» 1.00
C165 C 0.99243 0.89274 0.47826 0.000b» 1.00
C166 C 0.11319 0.83955 0.36022 0.000@d» 1.00
C167 C 0.98641 0.98258 0.23071 0.000@» 1.00
C168 C 0.89329 0.03703 0.18942 0.000» 1.00
C169 C 0.02201 0.89524 0.17090 0.000» 1.00
C170 C 0.06383 0.05360 0.23787 0.000@b» 1.00
File n°4

Si2 Si 0.37035 0.76445 0.02680 0.0000€0 1.00

Si3 Si 0.59976 0.99351 0.02419 0.00Q0€o 1.00

Si4 Si 0.61038 0.22169 0.27670 0.00Q0€o 1.00

Si5 Si 0.37576 0.97702 0.27525 0.0000€0 1.00

Si6 Si 0.75209 0.36992 0.23605 0.0000€0 1.00

Si7 Si 0.01298 0.60193 0.23256 0.00Q0€0 1.00

Si8 Si 0.23129 0.60338 0.48670 0.00Q0€o 1.00

Si9 Si 0.98443 0.36701 0.48821 0.0000€0 1.00

Sil0 Si 0.60486 0.22951 0.48329 0.00Q0¢p 1.00

Sill Si 0.37629 0.98231 0.48127 0.0000¢0 1.00

Sil2 Si 0.37940 0.75102 0.23224 0.00006¢0 1.00

Sil3 Si 0.60248 -0.00313 0.23007 0.0000€0 1.00
Sil4 Si 0.24164 0.59481 0.27804 0.00Q0¢p 1.00

Sil5 Si 0.97699 0.38602 0.28358 0.0000¢b 1.00

Sil6 Si 0.75958 0.36067 0.02965 0.00006¢b 1.00

Sil7 Si 0.00352 0.59635 0.02508 0.000Q0¢0 1.00

Sil8 Si 0.45948 0.27537 0.12759 0.00Q0¢0 1.00

Si19 Si 0.29655 0.12870 0.13429 0.0000¢0 1.00

Si20 Si 0.53083 0.70170 0.38174 0.0000¢0 1.00

Si21 Si 0.67772 0.85909 0.38352 0.00Q0¢p 1.00

Si22 Si 0.29295 0.45219 0.12843 0.00Q0¢p 1.00

Si23 Si 0.12856 0.30655 0.13317 0.00006¢0 1.00

Si24 Si  0.70857 0.53055 0.37279 0.00006¢0 1.00

Si25 Si 0.36935 0.75641 0.52472 0.00Q0é0 1.00

Si26 Si 0.60156 0.00495 0.53025 0.000Q0¢p 1.00

Si27 Si 0.62276 0.22115 0.77496 0.00006¢0 1.00

Si28 Si 0.38479 0.97855 0.78066 0.0000¢b 1.00

Si29 Si 0.75956 0.37493 0.72950 0.000Q0¢0 1.00

Si30 Si 0.00212 0.60262 0.74082 0.00Q0¢0 1.00

Si31 Si 0.22727 0.61534 0.98562 0.00006¢0 1.00

Si32 Si 0.98513 0.36920 0.98259 0.0000¢b 1.00

Si33 Si 0.61951 0.21141 0.98037 0.00Q0¢op 1.00

Si34 Si 0.36997 0.99061 0.98590 0.00Q0G¢p 1.00

Si35 Si 0.37485 0.75152 0.73198 0.0000¢0 1.00

Si36 Si 0.61095 -0.00203 0.73624 0.0000€0 1.00

Si37 Si 0.22257 0.61523 0.78026 0.00Q0¢p 1.00

Si38 Si 0.98691 0.37554 0.77801 0.00Q0¢p 1.00

Si39 Si 0.76045 0.37251 0.52405 0.00006¢0 1.00

Si40 Si  0.00437 0.59381 0.53277 0.00006¢0 1.00

Si41 Si 0.45811 0.28163 0.63226 0.000Q0¢p 1.00

Si42 Si 0.30657 0.12345 0.63038 0.000Q0¢0 1.00

Si43 Si 0.52503 0.69004 0.87513 0.0000¢0 1.00

Si44 Si 0.67953 0.84467 0.87625 0.00006b 1.00

Si45 Si 0.28469 0.45361 0.63352 0.00Q0¢p 1.00

Si46 Si  0.13230 0.29666 0.62972 0.00Q0¢0 1.00

Si47 Si 0.69502 0.51980 0.88331 0.0000¢b 1.00

Si48 Si 0.85132 0.67593 0.88533 0.0000¢b 1.00

Al49 Al 0.86031 0.68424 0.37936 0.000080 1.00
050 O 0.52559 0.28137 0.21585 0.000@b 1.00
051 O 0.30176 0.04989 0.21464 0.000@b 1.00
052 O 0.35154 0.87245 0.50291 0.000» 1.00

053 O 0.45468 0.69971 0.46368 0.000» 1.00

054 O 0.67408 0.93621 0.46593 0.000@b 1.00

055 O 0.62661 0.10747 0.24834 0.000@b 1.00

056 O 0.28368 0.53134 0.04858 0.000» 1.00

057 O 0.06605 0.30321 0.04225 0.000» 1.00

058 O 0.86797 0.36192 0.25965 0.000@b 1.00

059 O 0.68923 0.45638 0.29166 0.000@b 1.00

060 O 0.95301 0.70056 0.28550 0.000» 1.00

061 O 0.11072 0.62908 0.00628 0.000» 1.00

062 O 0.47239 0.70020 0.28792 0.000@b 1.00

063 O 0.67226 0.92115 0.29079 0.000@b 1.00



064
065
066
067
068
069
070
071
072
073
074
075
076
o77
078
079
080
081
082
083
084
085
086
087
088
089
090
091
092
093
094
095
096
097
098
099
0100
0101
0102
0103
0104
0105
0106
0107
0108
0109
0110
0111
0112
0113
0114
0115
0116
0117
0118
0119
0120
0121
0122
0123
0124
0125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0136
0137
0138
0139
0140
0141
0142
0143
0144
0145
H146
H147
H148
H149
H150
H151
H152
H153
H154
H155
H156
H157
H158
H159
H160
H161
H162
C163
Cle4

OOIIIIIIIIIIIIIIIIIOOOO0O0O00000000000000000000000000000000000000000OP000000000000000O00O0O0O0O0O0O0O0O0OOO0OO0OOOOO0

0.64090
0.52762
0.29666
0.35283
0.72493
0.93419
0.12887
0.30237
0.05480
0.87668
0.48806
0.48208
-0.00184
0.98303
0.39147
0.19601
0.60937
0.77635
0.39164
0.57971
0.19592
0.80179
0.35441
0.57557
0.62540
0.40535
0.00597
0.24690
0.97981
0.73641
0.71363
0.26887
0.28270
0.71871
0.53386
0.31599
0.34774
0.45702
0.65235
0.64460
0.29505
0.06574
0.87618
0.70237
0.91559
0.11778
0.45809
0.68283
0.62302
0.51519
0.30506
0.37110
0.70422
0.92201
0.10554
0.26746
0.06353
0.87674
0.49865
0.48887
0.99230
0.00736
0.38466
0.20524
0.58916
0.78577
0.39983
0.59619
0.19275
0.78326
0.35019
0.59200
0.62134
0.40057
0.00314
0.24709
0.98019
0.73691
0.72180
0.26812
0.26958
0.70447
0.11314
0.08741
0.02548
0.12868
0.88020
0.84945
0.93422
0.06629
-0.00400
0.88390
0.81433
0.96673
0.05939
0.00175
0.85980
0.95823
0.83920
0.90864
-0.00457

0.09377
0.25585
0.07158
0.86545
0.46693
0.66454
0.60488
0.50531
0.32659
0.33782
0.98850
0.00506
0.48424
0.50382
0.37826
0.20242
0.60565
0.78627
0.18772
0.80296
0.39570
0.58510
0.00630
0.23188
0.97011
0.73947
0.35112
0.57306
0.60851
0.39279
0.26575
0.71876
0.69771
0.25676
0.27241
0.04878
0.88185
0.71813
0.90303
0.10531
0.51929
0.29333
0.36448
0.46167
0.66739
0.61056
0.68307
0.91879
0.11777
0.28912
0.06089
0.86495
0.44379
0.66867
0.64057
0.52335
0.30630
0.34815
-0.00385
-0.00606
0.47883
0.48856
0.38091
0.19568
0.58494
0.78142
0.18567
0.77344
0.39090
0.58767
0.00685
0.23771
0.97054
0.74031
0.33948
0.58539
0.61729
0.40215
0.27066
0.70984
0.71403
0.27938
0.75667
0.88456
0.80215
0.75793
0.89542
0.86598
0.95080
0.88158
0.79592
0.90663
0.02952
0.87118
0.92812
0.83723
0.04305
0.09740
0.12181
0.88293
0.80409

-0.00685
0.04076
0.03973
0.25857
0.46390
0.47071
0.24376
0.22399
0.21656
0.51174
0.25042
0.01005
0.99552
0.27716
0.11301
0.14466
0.38689
0.38762
0.13985
0.38862
0.12794
0.35002
0.37777
0.37920
0.12717
0.12778
0.38319
0.38297
0.13025
0.13127
0.26104
0.00628
0.25503
0.00935
0.71457
0.71403

0.01455
0.96126
0.96731
0.75318
0.54536
0.54125
0.74758
0.78968
0.79525
0.51401
0.78748
0.79291
0.51971
0.53872
0.53924
0.76224
0.96546
0.97216
0.76698
0.71991
0.71733
0.01289
0.76925
0.50495
0.51671
0.76998
0.64686
0.63786
0.89104
0.88677
0.63042
0.85712
0.62283
0.88956
0.88101
0.87813
0.63217
0.62770
0.87982
0.88285
0.63668
0.62675
0.75458
0.50458
0.75295
0.49703
0.17930
0.35119
0.41484
0.34841
0.34388
0.23339
0.25319
0.17823
0.13079
0.08416
0.06620
0.86682
0.91947

-0.02305
0.84251
0.88833
0.93618
0.27696
0.27430

0.00Q¢0
0.0006D
0.0000b
0.0000b
0.0006D
0.0006D
0.0000b
0.0000¢b
0.0006D
0.0006D
0.0000b
0.0000¢b
0.00Q¢0
0.0006D
0.0000b
0.0000b
0.0006D
0.0006D
0.0000¢b
0.0000¢b
0.0006D
0.0006D
0.0000b
0.0000b
0.0006D
0.0006D
0.0000b
0.0000¢b
0.0006D
0.0006D
0.0000b
0.0000b
0.0006D
0.0006D
0.0000b
0.0000b
0.0006D
0.0006»
0.0006>
0.0006>
0.000@D
0.0006D
0.0000>
0.0006>
0.0006D
0.0006»
0.0000>
0.0000>
0.0006D
0.0006»
0.0000>
0.0006>
0.0006D
0.0006»
0.0000>
0.0000>
0.0006D
0.000@»
0.000Eb
0.000Eb
0.0006D
0.0006»
0.0000>
0.0000>
0.0006D
0.0006»
0.0000>
0.0000>
0.0006D
0.0006»
0.0000>
0.0006>
0.0006D
0.0006»
0.0000>
0.0006>
0.0006D
0.0006»
0.0000>
0.0006>
0.0006D
0.0006»
0.000Q0€0
0.00Q0€0
0.000Q0$0
0.000Q00
0.00Q0€0
0.000Q0¢0
0.000Q0¢0
0.00Q0€0
0.0000€0
0.000Q0¢0
0.000Q0¢0
0.0000€0
0.00Q0€0
0.0000€0
0.000Q0¢0
0.00Q0€0
0.00Q0€0
0.0000¢b
0.00Q0¢D

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00



0.81130 0.35214 0.000%D
0.80723 0.18510 0.000%D
0.97810 -0.03518 0.000QWED

0.97124 0.04258
0.89902 0.93097
0.06523 0.90537

C165 C 0.06329

C166 C 0.04600

C167 C 0.91384

C168 C 0.86871

C169 C 0.98929

C170 C 0.89114

File n°5

Si2 Si 0.37058 0.75561
Si3 Si 0.60129 -0.00578
Si4 Si 0.61952 0.22494
Si5 Si 0.37673 0.98556
Si6 Si 0.75839 0.37696
Si7  Si 0.01273 0.60127
Si8 Si 0.22972 0.60578
Si9 Si 0.98993 0.36849
Sil0 Si 0.61371 0.22282
Sill Si 0.36946 0.98462
Sil2 Si 0.38483 0.75727
Sil3 Si 0.60181 0.00453
Sil4 Si 0.23481 0.61045
Sil5 Si 0.98749 0.37785
Sil6 Si 0.76154 0.36266
Sil7 Si 0.00319 0.59498
Sil8 Si 0.46182 0.27766
Sil9 Si 0.30598 0.12752
Si20 Si 0.53985 0.69647
Si21 Si 0.68882 0.85903
Si22 Si 0.28791 0.45364
Si23 Si 0.13186 0.30363
Si24 Si 0.69990 0.52845
Si25 Si 0.37198 0.76058
Si26 Si 0.59710 -0.00081
Si27 Si 0.62314 0.22324
Si28 Si 0.38515 0.98319
Si29 Si 0.75881 0.37703
Si30 Si  0.00848 0.60217
Si31 Si 0.22921 0.60581
Si32 Si 0.98564 0.36781
Si33 Si 0.61479 0.21838
Si34 Si 0.37314 0.97929
Si35 Si 0.38027 0.75614
Si36 Si 0.60973 0.00173
Si37 Si 0.23069 0.61844
Si38 Si 0.98625 0.37894
Si39 Si 0.76536 0.36467
Si40 Si  0.00630 0.59534
Si4l Si 0.46269 0.28398
Si42 Si 0.30724 0.13039
Si43 Si  0.52829 0.69600
Si44 Si  0.68325 0.85105
Si45 Si  0.28856 0.45828
Si46 Si  0.13345 0.30414
Si47 Si 0.70066 0.52346
Si48 Si  0.85693 0.67764
Al49 Al 0.86537 0.68285
O50 O 0.53196 0.27916
051 O 0.30415 0.05924
052 O 0.34120 0.87765
053 O 0.46674 0.72579
054 O 0.66766 0.92048
055 O 0.64115 0.10978
056 O 0.28453 0.51476
057 O 0.06973 0.30480
058 O 0.87471 0.36881
059 O 0.69886 0.46616
060 O 0.93922 0.67428
061 O 0.11265 0.61875
062 O 0.48039 0.71022
063 O 0.66814 0.92498
064 O 0.62844 0.10286
065 O 0.52528 0.27563
066 O 0.30662 0.06121
067 O 0.36500 0.87397
068 O 0.72104 0.45150
069 O 0.92727 0.66803
070 O 0.12362 0.63220
071 O 0.29501 0.52420
072 O 0.05893 0.30339
073 O 0.88308 0.34125
074 O 0.48893 0.00804
075 O 0.48862 0.98513
076 O 0.99165 0.48366
O77 O 0.01350 0.48855
078 O 0.38455 0.37498
079 O 0.20907 0.20558
080 O 0.58909 0.58458
081 O 0.80994 0.81753
082 O 0.40563 0.18037
083 O 0.62611 0.76830
084 O 0.18911 0.40022
085 O 0.77705 0.60570
086 O 0.34644 0.00500
087 O 0.58590 0.23346
088 O 0.61722 0.97046
089 O 0.40841 0.73668
090 O 0.00639 0.34341
091 O 0.23666 0.57595
092 O 0.98094 0.60796

0.02941
0.02805
0.27603
0.27968
0.23121
0.23073
0.48032
0.48302
0.48328
0.48601
0.23416
0.23468
0.27370
0.27728
0.02591
0.02275
0.12905
0.13165
0.38168
0.38311
0.12978
0.13107
0.37755
0.52433
0.53188
0.77526
0.78079
0.72902
0.74113
0.98191
0.98141
0.98193
0.98510
0.73014
0.73855
0.77662
0.77965
0.52388
0.53144
0.63069
0.63341
0.87876
0.88170
0.62898
0.63059
0.87788
0.88032
0.38072
0.21534
0.21916
0.51329
0.46363
0.47348
0.24885
0.03789
0.03982
0.25088
0.28567
0.28822
-0.00100
0.28901
0.29544
0.00649
0.03851
0.04284
0.25265
0.45893
0.47965
0.23785
0.21493
0.21541
0.51327
0.26545
0.00223
0.99298
0.26495
0.12902
0.13235
0.39172
0.38093
0.13332
0.38163
0.13665
0.37328
0.38217
0.37902
0.13272
0.13029
0.37901
0.37646
0.12706

0.0000D
0.0000b
0.000%¢b

0.0000€0
0.00Q080
0.000Q0€0
0.000Q0€0
0.0000€0
0.0000€0
0.000Q0€0
0.000Q0€0
0.0003£0
0.00Q3£0
0.00Q0€0
0.00Q0€0
0.00Q3€0
0.0003£0
0.00Q0€0
0.00Q0€0
0.0003£0
0.00Q3£0
0.00Q0€0
0.00Q0€0
0.00Q3€0
0.00Q3€0
0.00Q0€0
0.00Q0€0
0.00Q0€0
0.00Q3£0
0.00Q0€0
0.00Q0€0
0.00Q3£0
0.0003£0
0.00Q0€0
0.00Q0€0
0.00Q3£0
0.00Q3€0
0.00Q0€0
0.00Q0€0
0.0003£0
0.00Q3€0
0.00Q0€0
0.00Q0€0
0.0003€0
0.00Q3€0
0.00Q0€0
0.00Q0€0
0.0003£0
0.00Q3€0
0.00Q0€0
0.000080
0.0000b
0.0000¢b
0.0006D
0.0006D
0.0000b
0.0000¢b
0.0006D
0.0006D
0.0000b
0.0000b
0.0006D
0.00Q¢0
0.0000b
0.0000b
0.0006D
0.0006D
0.0000b
0.0000b
0.0006D
0.0006D
0.0000b
0.0000¢b
0.0006D
0.0006D
0.0000¢b
0.0000¢b
0.0006D
0.0006D
0.0000b
0.0006D
0.0006D
0.0000b
0.0000¢b
0.0006D
0.0006D
0.0000b
0.0000¢b
0.0006D
0.0006D
0.0000¢b
0.0000¢b
0.0006D
0.0006D

1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00



093 O 0.73705 0.39717 0.12681 0.000@b 1.00
094 O 0.71997 0.27355 0.26033 0.000@b 1.00
095 O 0.27057 0.70636 0.01330 0.000» 1.00
096 O 0.28754 0.70980 0.26440 0.000» 1.00
097 O 0.71666 0.26082 0.00572 0.000@b 1.00
098 O 0.53469 0.27774 0.71578 0.000@b 1.00
099 O 0.31581 0.05788 0.71831 0.000» 1.00
0100 O 0.34576 0.87208 0.01216 0.000@d» 1.00
0101 O 0.45523 0.70734 0.96306 0.000@» 1.00
0102 O 0.67421 0.91508 0.97250 0.000@» 1.00
0103 O 0.64673 0.10856 0.74874 0.000@d» 1.00
0104 O 0.29118 0.51793 0.53637 0.000@d» 1.00
0105 O 0.07332 0.29959 0.53849 0.000@» 1.00
0106 O 0.87442 0.37252 0.74964 0.000@» 1.00
0107 O 0.69746 0.46508 0.78472 0.000@d» 1.00
0108 O 0.92514 0.67515 0.79234 0.000@d» 1.00
0109 O 0.11720 0.62261 0.51340 0.000@» 1.00
0110 O 0.46725 0.69445 0.78691 0.000@» 1.00
0111 O 0.68092 0.92248 0.79557 0.000@d» 1.00
0112 O 0.62569 0.10793 0.51210 0.000@d» 1.00
0113 O 0.52602 0.28374 0.53972 0.000@» 1.00
0114 O 0.30285 0.06739 0.54280 0.000@» 1.00
0115 O 0.37620 0.87200 0.75026 0.000@d» 1.00
0116 O 0.71209 0.44742 0.96004 0.000@d» 1.00
0117 O 0.92369 0.66916 0.96884 0.000@» 1.00
0118 O 0.11404 0.63968 0.75947 0.000@» 1.00
0119 O 0.28232 0.53277 0.71243 0.000@d» 1.00
0120 O 0.05881 0.31213 0.71372 0.000@d» 1.00
0121 O 0.87892 0.34187 0.01243 0.000@» 1.00
0122 O 0.49811 0.00594 0.77439 0.000@» 1.00
0123 O 0.48465 -0.00898 0.50506 0.000@b 1.00
0124 O 0.00087 0.48212 0.50185 0.000@» 1.00
0125 O 0.01020 0.49155 0.77930 0.000@» 1.00
0126 O 0.38864 0.38394 0.63672 0.000@» 1.00
0127 O 0.20762 0.20443 0.64135 0.000@d» 1.00
0128 O 0.59869 0.59402 0.88928 0.000@d» 1.00
0129 O 0.78572 0.78031 0.88219 0.000@» 1.00
0130 O 0.40312 0.18883 0.63031 0.000@» 1.00
0131 O 0.59087 0.78849 0.87594 0.000@d» 1.00
0132 O 0.19339 0.39905 0.63037 0.000@d» 1.00
0133 O 0.79287 0.58609 0.87691 0.000@» 1.00
0134 O 0.34781 0.00010 0.88172 0.000@» 1.00
0135 O 0.58916 0.23392 0.87791 0.000@d» 1.00
0136 O 0.61560 0.97026 0.63488 0.000@d» 1.00
0137 O 0.40253 0.73523 0.62614 0.000@» 1.00
0138 O 0.00383 0.33593 0.87891 0.000@» 1.00
0139 O 0.25297 0.58425 0.87813 0.000@d» 1.00
0140 O 0.98450 0.60448 0.63701 0.000@d» 1.00
0141 O 0.73826 0.39787 0.62495 0.000@» 1.00
0142 O 0.72272 0.27310 0.75831 0.000@» 1.00
0143 O 0.27833 0.70681 0.49540 0.000@d» 1.00
0144 O 0.27583 0.72049 0.75720 0.000@d» 1.00
0145 O 0.71745 0.26431 0.50200 0.000@» 1.00
H146 H 0.92151 0.83244 0.23768 0.0000€0 1.00
H147 H 0.02998 0.91416 0.40483 0.0000€0 1.00
H148 H 0.96888 0.84360 0.48106 0.0000€0 1.00
H149 H 0.01631 0.79103 0.37934 0.0000€0 1.00
H150 H 0.90111 0.04351 0.39654 0.0000€0 1.00
H151 H 0.83404 0.98691 0.47812 0.0000€0 1.00
H152 H 0.77808 0.02763 0.37532 0.0000€0 1.00
H153 H 0.95453 0.95226 0.25324 0.0000€0 1.00
H154 H 0.82990 0.93654 0.23421 0.0000€0 1.00
H155 H 0.10577 0.81701 0.07724 0.0000€0 1.00
H156 H 0.97738 0.86779 0.10407 0.0000€0 1.00
H157 H 0.08143 0.83441 0.85033 0.0000¢0 1.00
H158 H 0.11821 0.94942 0.87697 0.0000€0 1.00
H159 H 0.17245 0.84248 0.93316 0.0000€0 1.00
H160 H 0.90416 0.91765 0.88308 0.0000€o 1.00
H161 H 0.94115 0.02574 0.92792 0.0000€0 1.00
H162 H 0.87282 0.95071 0.99431 0.0000€0 1.00
C163 C 0.84538 -0.00615 0.40689 0.0000b 1.00
C164 C 0.88602 0.89712 0.36511 0.000@» 1.00
Cl165 C 0.98056 0.85752 0.41084 0.0000b» 1.00
Cl166 C 0.89763 0.90445 0.26601 0.000b» 1.00
C167 C 0.02474 0.89342 -0.02592 0.0000$pb 1.00
C168 C 0.03689 0.85785 0.05621 0.000@b» 1.00
C169 C 0.10406 0.87887 0.90557 0.000b» 1.00
C170 C 0.93033 0.94969 0.94400 0.000p» 1.00
File n°6

Si2 Si 0.37940 0.75931 0.02356 0.00Q0€0 1.00

Si3 Si 0.60962 -0.00533 0.02306 0.000060 1.00

Si4 Si 0.61990 0.22601 0.27345 0.00Q0€0 1.00

Si5 Si 0.38319 0.98265 0.27462 0.00Q0€o 1.00
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Si7 Si 0.01465 0.60036 0.22672 0.00Q0€o 1.00

Si8 Si 0.23611 0.60587 0.47819 0.00Q0€o 1.00

Si9 Si 0.99208 0.37273 0.47770 0.0000€0 1.00

Sil0 Si 0.61930 0.22321 0.48109 0.00Q0¢p 1.00

Sill Si 0.37913 0.98318 0.47986 0.0000¢0 1.00
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Si19 Si 0.31241 0.12953 0.12794 0.00006¢0 1.00

Si20 Si  0.54043 0.70205 0.37696 0.00006¢0 1.00
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H151 H 0.84994 0.86659 0.22144 0.000Q0€o
H152 H 0.93472 0.95205 0.24001 0.00Q0€o
H153 H 0.07054 0.87978 0.16946 0.0000€o
H154 H -0.00597 0.79956 0.12125 0.0000€0
C155 C 0.90852 0.88499 0.26509 0.000w%b
C156 C -0.00460 0.80620 0.26486 0.0000Db
C157 C 0.06297 0.81659 0.34235 0.0000¢b
C158 C 0.04565 0.80720 0.17527 0.0000¢b
File n°8
Si2 Si 0.37320 0.76592 0.02462 0.00Q0€0
Si3 Si 0.60534 0.00367 0.02389 0.00Q0€o0
Si4 Si 0.61757 0.23342 0.27309 0.0000€0
Si5 Si 0.37656 0.99083 0.27479 0.0000€o
Si6  Si 0.75941 0.38199 0.23051 0.00Q0€o
Si7 Si  0.01407 0.60637 0.22805 0.00Q0€o0
Sig Si 0.23179 0.61721 0.48117 0.0000€o
Si9 Si 0.99291 0.37735 0.48064 0.0000€o
Sil0 Si 0.61895 0.22962 0.48005 0.0000¢b
Sill Si 0.37419 0.99408 0.48130 0.0000¢b
Sil2 Si 0.38276 0.76458 0.23008 0.00Q0€b
Si13 Si 0.60211 0.01088 0.22969 0.00Q0€b>
Sil4 Si 0.23653 0.61504 0.27427 0.0000¢b
Sil5 Si 0.98839 0.38297 0.27546 0.0000¢b
Sil6 Si 0.76562 0.37322 0.02566 0.00Q0€b
Sil7 Si 0.00536 0.60412 0.01965 0.00Q0€b>
Si18 Si 0.46402 0.28836 0.12704 0.0000¢b
Si19 Si 0.30939 0.13712 0.12844 0.0000¢b
Si20 Si  0.54107 0.70735 0.37652 0.00Q0€b
Si21 Si 0.69233 0.86776 0.37825 0.00Q0€b
Si22 Si  0.28940 0.46366 0.12935 0.0000¢b
Si23 Si 0.13444 0.31251 0.12893 0.0000¢b
Si24 Si  0.69987 0.53739 0.37569 0.00Q0€b
Si25 Si 0.37621 0.77051 0.52230 0.00Q0€b
Si26 Si 0.60196 0.00741 0.52679 0.0000¢b
Si27 Si  0.62335 0.23012 0.77449 0.0000¢b
Si28 Si 0.38429 0.98827 0.77645 0.00Q0€b
Si29 Si 0.76124 0.38101 0.72773 0.00Q0€b
Si30 Si 0.00995 0.60751 0.73798 0.0000¢b
Si31 Si 0.22953 0.61906 0.98015 0.0000¢b
Si32 Si  0.98931 0.37719 0.97910 0.00Q0€d>
Si33 Si  0.62067 0.22664 0.98147 0.00Q0€b
Si34 Si 0.37735 0.99107 0.98023 0.0000¢b
Si35 Si 0.38211 0.76066 0.72775 0.0000¢b
Si36 Si  0.60926 0.00806 0.73391 0.00Q0€b>
Si37 Si 0.23345 0.61988 0.77486 0.00Q0€b
Si38 Si 0.98809 0.38413 0.77717 0.0000¢b
Si39 Si 0.76577 0.37596 0.52205 0.0000¢b
Si40 Si 0.00939 0.60351 0.52903 0.00Q0€b>
Si4l Si 0.46624 0.28949 0.62879 0.00Q0€b
Si42 Si 0.31006 0.13720 0.62944 0.0000¢b
Si43 Si 0.53175 0.70221 0.87604 0.0000¢b
Si44 Si  0.68671 0.85905 0.87714 0.00Q0€b
Si45 Si 0.29163 0.46386 0.62660 0.00Q0€b
Si46 Si  0.13598 0.31084 0.62770 0.0000¢b
Si47 Si 0.70346 0.53163 0.87598 0.0000¢b
Si48 Si  0.85933 0.68763 0.87710 0.00Q0€b
Al49 Al 0.86732 0.68969 0.37704 0.0000B0
050 O 0.53000 0.29324 0.21580 0.000%D
051 O 0.30677 0.06822 0.21538 0.000%bD
052 O 0.34776 0.88811 0.51386 0.0000b
053 O 0.47001 0.73665 0.46002 0.0000D
054 O 0.67187 0.92673 0.46995 0.000%D
055 O 0.63415 0.11951 0.24150 0.000%D
056 O 0.28352 0.53255 0.04208 0.000%b
057 O 0.07367 0.31407 0.03696 0.0000D
058 O 0.87584 0.37128 0.25034 0.000%b
059 O 0.70062 0.46994 0.28683 0.000%D
060 O 0.94143 0.68119 0.28466 0.000MD
061 O 0.11276 0.63489 0.99748 0.0000kD
062 O 0.47998 0.72224 0.28490 0.000%D
063 O 0.67279 0.93648 0.29199 0.000%D
064 O 0.63747 0.11153 0.00741 0.0000D
065 O 0.53196 0.28359 0.03916 0.000%D
066 O 0.31046 0.07201 0.03889 0.000%D
067 O 0.35843 0.88140 0.24613 0.000%b
068 O 0.71816 0.46524 0.46102 0.000%D
069 O 0.92941 0.67388 0.47590 0.0000D
O70 O 0.12611 0.63408 0.23581 0.000%D
O71 O 0.29890 0.52700 0.21891 0.000%D
072 O 0.06088 0.31051 0.21267 0.000%D
073 O 0.88364 0.35729 0.51062 0.0000D
O74 O 0.49036 0.00718 0.26079 0.000%D
O75 O 0.49254 0.00139 0.99426 0.000%D
076 O 0.99886 0.49299 0.98651 0.000MD
O77 O 0.01139 0.49449 0.26276 0.000%D
078 O 0.38582 0.38496 0.12124 0.000%D
079 O 0.21230 0.21498 0.12976 0.000%D
080 O 0.58916 0.59497 0.38550 0.000%D
081 O 0.81315 0.82484 0.37608 0.000%D
082 O 0.40872 0.19041 0.13160 0.000%D
083 O 0.62831 0.77803 0.37462 0.0000kb
084 O 0.19074 0.40973 0.13496 0.0000D
085 O 0.77797 0.61365 0.36934 0.000%D
086 O 0.34777 0.00963 0.37760 0.000%D
087 O 0.58678 0.23932 0.37677 0.0000kb
088 O 0.61816 0.97532 0.12809 0.000MD
089 O 0.40567 0.74228 0.12635 0.000%D
090 O 0.00908 0.34903 0.37714 0.000%D
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091 O 0.23673 0.58454 0.37789 0.000® 1.00
092 O 0.98282 0.61313 0.12418 0.000% 1.00
093 O 0.73824 0.40531 0.12658 0.0000 1.00
094 O 0.71992 0.27838 0.25699 0.0000 1.00
095 O 0.27159 0.72172 0.00294 0.000G% 1.00
096 O 0.28793 0.71476 0.26274 0.000%® 1.00
097 O 0.72211 0.27154 0.00190 0.0006& 1.00
098 O 0.53526 0.28719 0.71595 0.0000& 1.00
099 O 0.31586 0.06132 0.71186 0.000@% 1.00
0100 O 0.35463 0.88316 0.00999 0.000@® 1.00
0101 O 0.45946 0.71597 0.96071 0.000&& 1.00
0102 O 0.67633 0.92424 0.96718 0.0002® 1.00
0103 O 0.64347 0.11579 0.74608 0.0002® 1.00
0104 O 0.29374 0.53064 0.53832 0.000@® 1.00
0105 O 0.07230 0.30555 0.53774 0.0008® 1.00
0106 O 0.87775 0.37376 0.74483 0.0008® 1.00
0107 O 0.70279 0.46942 0.78489 0.0002® 1.00
0108 O 0.92965 0.68260 0.79047 0.0002® 1.00
0109 O 0.11939 0.63558 0.51489 0.000@® 1.00
0110 O 0.47022 0.70115 0.78452 0.0002® 1.00
0111 O 0.68154 0.92931 0.79025 0.000@® 1.00
0112 O 0.63555 0.11446 0.50804 0.000@® 1.00
0113 O 0.53186 0.28713 0.53929 0.000@® 1.00
0114 O 0.30750 0.07821 0.53647 0.000@® 1.00
0115 O 0.37287 0.87632 0.75040 0.000@® 1.00
0116 O 0.71770 0.45935 0.96061 0.0002® 1.00
0117 O 0.92394 0.67805 0.96731 0.000@& 1.00
0118 O 0.11749 0.64095 0.75427 0.0002® 1.00
0119 O 0.28661 0.53122 0.71485 0.0002® 1.00
0120 O 0.06460 0.31918 0.71323 0.0002® 1.00
0121 O 0.88331 0.35455 0.01471 0.0008® 1.00
0122 O 0.49772 0.00845 0.76843 0.0002® 1.00
0123 O 0.48954 0.00359 0.49671 0.0002® 1.00
0124 O 0.01044 0.48993 0.49723 0.0002® 1.00
0125 O 0.00818 0.49769 0.77672 0.000&® 1.00
0126 O 0.39134 0.38897 0.62975 0.000&® 1.00
0127 O 0.21083 0.21158 0.63749 0.0002® 1.00
0128 O 059924 0.59850 0.88618 0.0002® 1.00
0129 O 0.79163 0.79237 0.87808 0.0002® 1.00
0130 O 0.40711 0.19407 0.63061 0.000&® 1.00
0131 O 059742 0.79233 0.87269 0.0002® 1.00
0132 O 0.19579 0.40565 0.62378 0.000@® 1.00
0133 O 0.79224 0.59862 0.87246 0.0008® 1.00
0134 O 0.34825 0.00992 0.87733 0.0002® 1.00
0135 O 059161 0.23994 0.87777 0.0002® 1.00
0136 O 0.61669 0.97808 0.62999 0.0002® 1.00
0137 O 0.40678 0.74268 0.62368 0.0008® 1.00
0138 O 0.00363 0.34233 0.87706 0.0002® 1.00
0139 O 0.25241 0.58907 0.87770 0.0002® 1.00
0140 O 0.98387 0.61020 0.63412 0.0002® 1.00
0141 O 0.73784 0.40297 0.62424 0.0008® 1.00
0142 O 0.72417 0.27770 0.75720 0.000@® 1.00
0143 O 0.28164 0.71811 0.49294 0.0002® 1.00
0144 O 0.27923 0.72084 0.75289 0.000@® 1.00
0145 O 0.72128 0.27488 0.49551 0.0008® 1.00
H146 H 0.92555 0.84092 0.23225 0.000&> 1.00
H147 H 0.03482 0.91847 0.40017 0.00Q&D 1.00
H148 H 0.97321 0.84818 0.47617 0.00Q&d 1.00
H149 H 0.01951 0.79589 0.37398 0.000&> 1.00
H150 H 0.90710 0.04902 0.39472 0.00Q&> 1.00
H151 H 0.83927 0.99154 0.47510 0.00Q&> 1.00
H152 H 0.78368 0.03494 0.37301 0.00Q&> 1.00
H153 H 0.95821 0.96079 0.24992 0.000&> 1.00
H154 H 0.83372 0.94492 0.23053 0.000&> 1.00
C155 C 0.85075 0.99983 0.40403 0.0002& 1.00
C156 C 0.89027 0.90353 0.36083 0.0002& 1.00
C157 C 0.98469 0.86245 0.40599 0.000%& 1.00
C158 C 0.90160 0.91237 0.26174 0.0000& 1.00
File n°9

Si2 Si 0.37386 0.76556 0.02404 0.00Q0€0 1.00
Si3 Si 0.60721 0.00176 0.02280 0.00Q0€0 1.00
Si4 Si 0.61492 0.23206 0.27242 0.0000€0 1.00
Si5 Si 0.37956 0.98518 0.27457 0.0000€0 1.00
Si6 Si 0.75919 0.37838 0.22987 0.00Q0€0 1.00
Si7 Si 0.01304 0.60514 0.22668 0.000Q0§0 1.00
Si8 Si 0.23281 0.61169 0.47956 0.0000€0 1.00
Si9 Si 0.98957 0.37920 0.47938 0.0000€0 1.00
Si10 Si 0.61651 0.22928 0.48026 0.00QR€L 1.00
Sill Si 0.37746 0.98885 0.47964 0.00QR€L 1.00
Sil2 Si 0.38174 0.75893 0.22996 0.0000b 1.00
Si13 Si 0.60503 0.00706 0.22906 0.00Q0€b 1.00
Sil4 Si 0.23722 0.60808 0.27158 0.00Qk€L 1.00
Sil5 Si 0.98700 0.38160 0.27458 0.00Qk€L 1.00
Sil6 Si 0.76548 0.37277 0.02438 0.0000b 1.00
Si17 Si 0.00542 0.60354 0.01962 0.00Qk€L 1.00
Si18 Si 0.46515 0.28670 0.12602 0.00Qk€L 1.00
Si19 Si 0.31049 0.13434 0.12780 0.0000b 1.00
Si20 Si 0.53959 0.70770 0.37567 0.0000b 1.00
Si21 Si 0.69386 0.86589 0.37582 0.00Qk€L 1.00
Si22 Si 0.29128 0.46075 0.12610 0.00QR€b 1.00
Si23 Si 0.13548 0.30924 0.12870 0.0000b 1.00
Si24 Si 0.70759 0.53350 0.37603 0.0000b 1.00
Si25 Si 0.37430 0.76477 0.52035 0.00Q0€b 1.00
Si26 Si 0.60486 0.00420 0.52495 0.00Q0€b 1.00
Si27 Si 0.62535 0.22642 0.77346 0.0000b 1.00
Si28 Si 0.38467 0.98887 0.77412 0.0000€b 1.00
Si29 Si 0.76317 0.37732 0.72792 0.0000b 1.00
Si30 Si 0.00858 0.60607 0.73486 0.00QM€L 1.00
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0.0006»
0.0000>
0.0006>
0.000@D
0.0006»
0.0000>
0.0006>
0.0006D
0.0006»
0.0000>
0.0006>
0.000@D
0.0006»
0.0006>
0.0006D
0.0006»
0.0006>
0.0006>
0.000@»
0.000wD
0.000Eb
0.0000>
0.0006D
0.0006D
0.0006>
0.0006>
0.0006»
0.0006»

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00



0132

(o]
0133 O 0.78976 0.59846
0134 O 0.34978 0.00655
0135 O 0.59231 0.23539
0136 O 0.61946 0.97294
0137 O 0.40087 0.73899
0138 O 0.00605 0.34224
0139 O 0.24744 0.58954
0140 O 0.98022 0.61133
0141 O 0.73831 0.39939
0142 O 0.72654 0.27404
0143 O 0.27710 0.71595
0144 O 0.27588 0.72455
0145 O 0.72083 0.27103
H146 H 0.16728 0.81389
H147 H
H148 H 0.95072 0.93441
H149 H -0.02169 0.80787
H150 H 0.92142 0.02467
H151 H 0.89012 0.91182
H152 H 0.97622 0.97167
H153 H 0.13896 0.88575
H154 H 0.07837 0.78318
C155 C 0.95210 0.95748
C156 C 0.02546 0.89892
C157 C 0.00758 0.88264
C158 C 0.10987 0.84471
File n°10
Si2 Si 0.37713 0.76567
Si3 Si  0.60853 0.00662
Si4 Si 0.61971 0.23182
Si5 Si 0.37651 0.99281
Si6 Si 0.76326 0.37763
Si7 Si 0.01192 0.60690
Si8 Si 0.23047 0.61638
Si9 Si 0.98902 0.38177
Sil0 Si 0.61757 0.23182
Sill Si 0.37761 0.99039
Sil2 Si 0.37784 0.76793
Sil3 Si 0.60338 0.00905
Sil4 Si 0.23388 0.61712
Sil5 Si 0.99092 0.38219
Sil6 Si 0.76482 0.37687
Sil7 Si 0.00782 0.60673
Sil8 Si 0.46776 0.29077
Si19 Si 0.31230 0.13992
Si20 Si 0.53631 0.70569
Si21 Si 0.68785 0.86700
Si22 Si  0.29322 0.46651
Si23 Si  0.13763 0.31546
Si24 Si 0.69978 0.53447
Si25 Si 0.37433 0.76624
Si26 Si  0.60440 0.00738
Si27 Si 0.62290 0.23017
Si28 Si  0.38159 0.99234
Si29 Si 0.76528 0.37859
Si30 Si 0.00727 0.60584
Si31 Si 0.23155 0.62048
Si32 Si 0.99045 0.38169
Si33 Si 0.62317 0.22898
Si34 Si 0.38131 0.99212
Si35 Si 0.37591 0.76583
Si36 Si  0.60880 0.00734
Si37 Si 0.23029 0.62152
Si38 Si 0.99082 0.38043
Si39 Si 0.76241 0.37706
Si40 Si 0.00779 0.60670
Si41 Si 0.46634 0.29209
Si42 Si 0.31221 0.13935
Si43 Si 0.53317 0.70508
Si44 Si 0.68931 0.86126
Si45 Si 0.29123 0.46680
Si46 Si  0.13680 0.31404
Si47 Si 0.70466 0.53374
Si48 Si  0.86100 0.68970
Al49 Al 0.86864 0.68551
O50 O 0.53375 0.29245
051 O 0.30962 0.07479
052 O 0.35138 0.88353
053 O 0.46777 0.72190
054 O 0.67989 0.93390
055 O 0.63440 0.11752
056 O 0.28930 0.53510
057 O 0.07175 0.31840
058 O 0.88049 0.36553
059 O 0.70702 0.46574
060 O 0.94061 0.68306
061 O 0.11636 0.63829
062 O 0.47294 0.72681
063 O 0.67465 0.93258
064 O 0.64098 0.11480
065 O 0.53604 0.28768
066 O 0.31398 0.07039
067 O 0.35324 0.88534
068 O 0.70795 0.46419
069 O 0.93461 0.68361
O70 O 0.12443 0.63330
071 O 0.29959 0.53057

0.19693 0.40765 0.62635 0.000@%D

0.87198 0.000@D
0.87572 0.000@&D
0.87659 0.000@&D
0.62815 0.000@D
0.62286 0.000@D
0.87675 0.000@&D
0.87710 0.000@&D
0.63128 0.000@D
0.62479 0.000@D
0.75805 0.000@&D
0.49042 0.000@&D
0.75574 0.000@D
0.49585 0.000@D

0.38645 0.0000€0
0.07476 0.86798 0.51557 0.00Q0€0
0.50654 0.0000¢€0

0.47533 0.00Q0€0

0.36499 0.0000€0

0.32761
0.26364
0.28685
0.30776
0.33081
0.38415
0.47626
0.34101

0.02183
0.02057
0.27137
0.27158
0.22794
0.22447
0.47839
0.47683
0.47876
0.47771
0.22795
0.22653
0.27062
0.27233
0.02242
0.01721
0.12376
0.12498
0.37562
0.37553
0.12621
0.12546
0.37361
0.52124
0.52318
0.77072
0.77291
0.72580
0.73332
0.97772
0.97567
0.97743
0.97738
0.72752
0.72910
0.77232
0.77379
0.52065
0.52579
0.62583
0.62493
0.87400
0.87470
0.62369
0.62402
0.87500
0.87558
0.37485
0.21285
0.21437
0.50684
0.46255
0.46370
0.24146
0.03870
0.03645
0.24351
0.28564
0.28127
0.00213
0.28602
0.28686
0.00658
0.03605
0.03819
0.24094
0.46076
0.47174
0.23013
0.21597

0.00Q0€0
0.000Q00
0.000Q0¢0
0.00Q0€0
0.0000b
0.0000b
0.0000¢b
0.0000b

0.0000€0
0.000Q0€0
0.000Q0€0
0.0000€0
0.0000€0
0.000Q0€0
0.000Q0€0
0.0000€0
0.00Q3€0
0.00Q0€0
0.00Q0€0
0.00Q3€0
0.00Q3£0
0.00Q0€0
0.00Q0€0
0.00Q3£0
0.00Q3€0
0.00Q0€0
0.00Q0€0
0.00Q3€0
0.00Q30
0.00Q0€0
0.00Q0€0
0.00Q3£0
0.0003£0
0.00Q0€0
0.00Q0€0
0.00Q3€0
0.00Q3£0
0.00Q0€0
0.00Q0€0
0.0003€0
0.0003£0
0.00Q0€0
0.00Q0€0
0.00Q3€0
0.00Q3£0
0.00Q0€0
0.00Q0€0
0.00Q3£0
0.0003€0
0.00Q0€0
0.00Q0€0
0.0003€0
0.0003£0
0.00Q0€0
0.00Q0€0
0.0000B0
0.0000b
0.0006D
0.0006D
0.0000b
0.0000¢b
0.0006D
0.0006D
0.0000b
0.0006D
0.0006D
0.0000b
0.0000b
0.0006D
0.0006D
0.0000¢b
0.0000b
0.0006D
0.0006D
0.0000b
0.0000b
0.0006D
0.0006D

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00



072 O 0.06851
073 O 0.87951
074 O 0.49165
075 O 0.49616
076 O 0.00422
077 O 0.00863
078 O 0.39020
079 O 0.21527
080 O 0.59014
081 O 0.80388
082 O 0.41161
083 O 0.61717
084 O 0.19457
085 O 0.78141
086 O 0.34924
087 O 0.58797
088 O 0.61962
089 O 0.40316
090 O 0.00893
091 O 0.23236
092 O 0.97944
093 O 0.73800
094 O 0.72341
095 O 0.27607
0% O 0.28243
097 O 0.72515
098 O 0.53547
099 O 0.31389
0100 O 0.36194
0101 O 0.46686
0102 O 0.68035
0103 O 0.64066
0104 O 0.29589
0105 O 0.06731
0106 O 0.88275
0107 O 0.71367
0108 O 0.92773
0109 O 0.12033
0110 O 0.46553
0111 O 0.68131
0112 O 0.63039
0113 O 0.53106
0114 O 0.31263
0115 O 0.36265
0116 O 0.71132
0117 O 0.92930
0118 O 0.11488
0119 O 0.28721
0120 O 0.07163
0121 O 0.88228
0122 O 0.49650
0123 O 0.49383
0124 O 0.00320
0125 O 0.00596
0126 O 0.38912
0127 O 0.21386
0128 O 0.59931
0129 O 0.79459
0130 O 0.41017
0131 O 0.60060
0132 O 0.19369
0133 O 0.79251
0134 O 0.35016
0135 O 0.59131
0136 O 0.61953
0137 O 0.40080
0138 O 0.00514
0139 O 0.24678
0140 O 0.97859
0141 O 0.73856
0142 O 0.72431
0143 O 0.27734
0144 O 0.27450
0145 O 0.72118
H146 H 0.85214
H147 H 0.08811
H148 H 0.00512
H149 H 0.07179
H150 H 0.94951
H151 H 0.86761
H152 H 0.84015
H153 H 0.97304
H154 H 0.87411
C155 C 0.89900
C156 C 0.95384
C157 C 0.03423
C158 C 0.93129
File n°11
H2 H 0.46876
H3 H 0.45149
H4 H 0.46784
H5 H 0.43215
H6 H 0.43802
H7 H 0.45680
H8 H 0.44601
H9 H 0.43378
H10 H 0.45428

0.31236
0.36152
0.00344
0.00517
0.49687
0.49546
0.38815
0.21779
0.59516
0.81303
0.19327
0.78316
0.41232
0.60717
0.01052
0.24030
0.97643
0.74297
0.34934
0.58663
0.61137
0.40154
0.27456
0.72310
0.71866
0.27465
0.28928
0.07084
0.88268
0.71319
0.92801
0.11618
0.52981
0.31297
0.36431
0.46765
0.68047
0.63197
0.71208
0.93054
0.11779
0.29351
0.07258
0.88287
0.46527
0.68255
0.63953
0.53663
0.31570
0.36467
0.00584
0.99690
0.49569
0.49530
0.38967
0.21569
0.59985
0.79523
0.19464
0.79374
0.41091
0.60181
0.01250
0.23868
0.97528
0.74284
0.34248
0.58786
0.61041
0.40433
0.27684
0.71856
0.72438
0.27388
0.86197
0.94954
0.86931
0.84353
0.09833
0.02037
0.08498
0.88104
0.98667
0.04598
0.96212
0.90227
0.94099

0.44985
0.29296
0.62771
0.51104
0.21671
0.94704
0.77295
0.04830

0.84237

0.21212
0.50474
0.25707
0.98926
0.97915
0.26051
0.12049
0.12271
0.37449
0.37065
0.12572
0.37977
0.12946
0.37348
0.37491
0.37481
0.12433
0.12510
0.37464
0.37438
0.12077
0.12484
0.25569
0.99512
0.26002
0.99364
0.71287
0.71242
0.00534
0.96288
0.96377
0.74077
0.53321
0.53741
0.73874
0.78604
0.78682
0.51691
0.78597
0.78714
0.50921
0.53594
0.53629
0.74435
0.96246
0.96353
0.74885
0.71034
0.71346
0.00987
0.76111
0.49112
0.48919
0.77033
0.62963
0.62478
0.87430
0.87475
0.62471
0.87296
0.62170
0.87731
0.87510
0.87414
0.62571
0.62416
0.87492
0.87483
0.63002
0.62349
0.75438
0.49134
0.75508
0.49607
0.35368
0.45722
0.49322
0.39325
0.45353
0.49519
0.39396
0.26454
0.26445
0.43376
0.38451
0.43406
0.30031

0.76074
0.88021
0.70636
0.41816
0.43750
0.40636
0.01946
0.30083
0.54805

0.000» 1.00
0.000» 1.00
0.000@» 1.00
0.000@» 1.00
0.000@» 1.00
0.000@» 1.00
0.000@» 1.00
0.000@» 1.00
0.000@» 1.00
0.000» 1.00
0.000@» 1.00
0.000@» 1.00
0.000» 1.00
0.000@» 1.00
0.000@p 1.00
0.000@» 1.00
0.000» 1.00
0.000» 1.00
0.000@» 1.00
0.000@» 1.00
0.000@» 1.00
0.000@» 1.00
0.000@» 1.00
0.000@» 1.00
0.000@» 1.00
0.000@» 1.00
0.000@» 1.00
0.000@» 1.00
0.000&» 1.00
0.000@&» 1.00
0.000@» 1.00
0.000@» 1.00
0.000&» 1.00
0.000@&» 1.00
0.000@» 1.00
0.000@» 1.00
0.000&» 1.00
0.000&» 1.00
0.000@» 1.00
0.000@» 1.00
0.000&» 1.00
0.000&» 1.00
0.000@» 1.00
0.000@» 1.00
0.000&» 1.00
0.000&» 1.00
0.000@» 1.00
0.000@» 1.00
0.000&» 1.00
0.000@&» 1.00
0.000@» 1.00
0.000@» 1.00
0.000&» 1.00
0.000&» 1.00
0.000@» 1.00
0.000@» 1.00
0.000&» 1.00
0.000@&» 1.00
0.000@» 1.00
0.000@» 1.00
0.000&» 1.00
0.000&» 1.00
0.000@» 1.00
0.000@» 1.00
0.000&» 1.00
0.000@&» 1.00
0.000@» 1.00
0.000@» 1.00
0.000&» 1.00
0.000&» 1.00
0.000@» 1.00
0.000@» 1.00
0.000&» 1.00
0.000&» 1.00
0.000Q0€0 1.00
0.00Q0€0 1.00
0.00Q0€0 1.00
0.00Q0€0 1.00
0.000Q0€0 1.00
0.000Q0€0 1.00
0.00Q0€0 1.00
0.00Q0¢0 1.00
0.000Q0€0 1.00
0.000wb> 1.00
0.000%b 1.00
0.000b 1.00
0.000wb 1.00

0.000060 1.00
0.00Q0€0 1.00
0.00Q0€0 1.00
0.000060 1.00
0.000060 1.00
0.00Q0€0 1.00
0.00Q0€0 1.00
0.000060 1.00

0.00Q060 1.00



H11
H12
H13
H14
H15
H16
H17
H18
H19
H20
H21
H22
H23
H24
H25
H26
H27
Al28
AI29
AI30
Al31
Al32
AI33
Al34
AlI35
Al36
AI37
AI38
Al39
Al40
Al4l
Al42
Al43
Al44
Al45
Al46
Al47
Al48
Al49
AI50
Al51
Al52
AI53
Al54
Al55
Al56
AI57
Al58
Al59
Al60
Al61l
Al62
Al63
Al64
Al65
Al66
Al67
Al68
Al69
AI70
Al71
Al72
AI73
Al74
Al75
Al76
AI77
AI78
Al79
Algo
Algl
Alg2
Alg3
Alg4
AIg5
Alg6
Alg7
Alg8
AIg9
AI90
Al91
092
093
094
095
096
097
098
099
0100
0101
0102
0103
0104
0105
0106
0107
0108
0109
0110
0111

IITIIIIIIIIIIIIIIIT

=

Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al

0000000000000 00000002

0.45323
0.46681
0.45510
0.48169
0.52607
0.53692
0.55063
0.52763
0.51713
0.48842
0.49211
0.46504
0.50553
0.49107
0.46231
0.48135
0.50286
0.35127
0.35016
0.34427
0.34388
0.34430
0.34999
0.35322
0.32880
0.30475
0.30074
0.30453
0.30162
0.30633
0.30316
0.29754
0.29902
0.21191
0.21176
0.20935
0.21015
0.32931
0.32690
0.32458
0.33979
0.28081
0.28186
0.28101
0.28101
0.34591
0.35637
0.35266
0.35167
0.21198
0.21143
0.21023
0.20960
0.28284
0.28189
0.27839
0.28082
0.23655
0.23539
0.23490
0.23417
0.26186
0.26127
0.25841
0.25901
0.26183
0.25962
0.25952
0.25925
0.21396
0.21308
0.21299
0.21299
0.21369
0.21368
0.21270
0.21272
0.40261
0.35104
0.39731
0.40237
0.30862
0.30392
0.30654
0.30650
0.30842
0.30942
0.30385
0.30298
0.30737
0.30455
0.30179
0.30064
0.35154
0.35608
0.35953
0.34596
0.34948
0.34562
0.35603
0.41707

0.75218
0.62248
0.63074
0.55575
0.64852
0.58671
0.68718
0.71149
0.60883
0.68057
0.75557
0.87997
0.89754
0.80186
0.93411
0.88299
0.94276
0.05697
0.03672
0.56633
0.53285
0.87459
0.85096
0.40171
0.38674
0.80226
0.80731
0.30669
0.31416
0.13411
0.13612
0.63493
0.64130
0.97110
0.97245
0.47056
0.47068
0.97024
0.96657
0.47527
0.53546
0.22013
0.22140
0.71859
0.72099
0.23237
0.24065
0.73115
0.73154
0.97156
0.97204
0.46983
0.47001
0.96110
0.97621
0.46744
0.47475
0.21902
0.22002
0.72406
0.72320
0.05810
0.05827
0.55813
0.55861
0.88315
0.88322
0.38232
0.38332
0.80723
0.80675
0.30593
0.30600
0.13512
0.13572
0.63517
0.63523
0.15166
0.22617
0.62849
0.76534
0.87737
0.88794
0.38908
0.39350
0.04362
0.05812
0.55061
0.56353
0.22367
0.21997
0.71602
0.72221
0.13442
0.15404
0.62700
0.63203
0.79796
0.80661
0.31052
0.39839

0.61816
0.94418
0.09838
0.05496
0.89677
0.02031
0.01213
0.22641
0.21988
0.25555
0.91771
0.21625
0.21501
0.25774
0.00988
0.88882
0.99200
0.89405
0.38039
0.89986
0.38242
0.89718
0.41039
0.88391
0.51910
0.26181
0.76480
0.26025
0.77249
0.26127
0.75846
0.26782
0.76050
0.25381
0.75450
0.25063
0.75172
0.12991
0.62732
0.12735
0.65873
0.02363
0.51692
0.00729
0.50702
0.91679
0.65621
0.12544
0.66594
0.00634
0.50418
0.00295
0.50306
0.37883
0.87927
0.37677
0.87728
0.25537
0.75396
0.25056
0.74999
0.13329
0.62615
0.12481
0.62456
0.12666
0.62709
0.13199
0.63006
0.00144
0.50080
0.00341
0.50084
0.00596
0.50169
0.99915
0.49872
0.78370
0.39951
0.01946
0.50808
0.38125
0.88223
0.38504
0.88053
0.36946
0.87192
0.37163
0.87893
0.38766
0.88853
0.37048
0.87094
0.31388
0.78218
0.36776
0.73639
0.26277
0.77475
0.02384
0.64539

0.000080
0.000080
0.00Q080
0.00Q080
0.000080
0.000080
0.00Q080
0.00Q080
0.000080
0.000080
0.00Q080
0.00Q080
0.000080
0.000Q080
0.00Q080
0.00Q080
0.000080
0.000080
0.0000B0
0.0000B0
0.000080
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.000080
0.000080
0.0000B0
0.0000B0
0.000080
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.000080
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.000080
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.000080
0.000080
0.0000B0
0.0000B0
0.0000&0
0.0006D
0.0000¢b
0.0000b
0.0006D
0.0006D
0.0000¢b
0.0006D
0.0006D
0.0000>
0.0006>
0.0006D
0.0006»
0.0000>
0.0000>
0.0006»
0.0006D
0.0006>
0.0006>
0.0006»
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1.00
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1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00

1.00

1.00

1.00

1.00
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1.00
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0112
0113
0114
0115
0116
0117
0118
0119
0120
0121
0122
0123
0124
0125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0136
0137
0138
0139
0140
0141
0142
0143
0144
0145
0146
0147
0148
0149
0150
0151
0152
0153
0154
0155
0156
0157
0158
0159
0160
0161
0162
0163
0164
0165
0166
0167
0168
0169
0170
0171
0172
0173
0174
0175
0176
0177
0178
0179
0180
0181
0182
0183
0184
0185
0186
0187
0188
0189
0190
0191
0192
0193
0194
0195
0196
0197
0198
0199
0200
0201
0202
0203
0204
0205
0206
0207
0208
0209
0210
0211
0212
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0.35372
0.35538
0.35415
0.30491
0.30157
0.30234
0.30227
0.30546
0.30485
0.30108
0.30062
0.30655
0.31017
0.30982
0.30662
0.35921
0.35671
0.36447
0.35991
0.34501
0.35332
0.35086
0.34971
0.34838
0.34939
0.20714
0.20694
0.20580
0.20555
0.20727
0.20705
0.20574
0.20531
0.21095
0.21090
0.21040
0.21029
0.26215
0.26141
0.25707
0.25710
0.26170
0.25846
0.26074
0.25984
0.25642
0.25571
0.25338
0.25437
0.21592
0.21497
0.21420
0.21407
0.21590
0.21583
0.21366
0.21380
0.20848
0.20818
0.20815
0.20752
0.25600
0.25648
0.25471
0.25487
0.25632
0.25525
0.25541
0.25553
0.25884
0.25840
0.25710
0.25616
0.35220
0.39615
0.41533
0.39887
0.39758
0.39440
0.39821
0.41036
0.46490
0.40838
0.40542
0.39814
0.39556
0.40602
0.41427
0.45041
0.45313
0.40983
0.44577
0.37041
0.42078
0.40930
0.39804
0.42688
0.39735
0.45077
0.40940
0.42322

0.96574
0.48785
0.48758
0.88681
0.88685
0.38934
0.38174
0.05553
0.05595
0.55970
0.55970
0.22066
0.21890
0.71777
0.72451
0.14313
0.64583
0.81150
0.77779
0.30492
0.30376
0.96791
0.95664
0.47876
0.48202
0.89410
0.89349
0.39218
0.39232
0.05009
0.04986
0.54782
0.54773
0.22046
0.22066
0.72146
0.72184
0.13521
0.13781
0.63595
0.63729
0.80403
0.80743
0.30527
0.30508
0.96842
0.97390
0.47022
0.47040
0.89300
0.89461
0.39217
0.39200
0.04853
0.04998
0.54798
0.54805
0.21991
0.22101
0.72182
0.72170
0.13646
0.13831
0.63737
0.63733
0.80362
0.80440
0.30358
0.30338
0.97248
0.97017
0.47055
0.46930
0.29827
0.71319
0.18288
0.88720
0.38902
0.37950
0.25448
0.55941
0.49488
0.54454
0.53194
0.22974
0.04527
0.07249
0.69615
0.32191
0.67218
0.63102
0.48979
0.16780
0.11417
0.94029
0.87015
0.16799
0.03752
0.94591
0.91022
0.76796

0.75580
0.23987
0.78379
0.14315
0.64343
0.15024
0.63782
0.13920
0.63897
0.14383
0.63915
0.15021
0.64661
0.13652
0.63823
0.00323
0.00027
0.01687
0.52186
0.78759
0.52021
0.99185
0.49366
0.00201
0.52098
0.88748
0.38613
0.88554
0.38447
0.88889
0.38642
0.88445
0.38375
0.88651
0.38494
0.88361
0.38227
0.25359
0.74601
0.24359
0.74183
0.24292
0.74601
0.25416
0.75079
0.25014
0.75027
0.24795
0.74746
0.12150
0.62121
0.12082
0.62043
0.12485
0.62089
0.11865
0.61841
0.12777
0.62578
0.12286
0.62177
0.01719
0.51274
0.01157
0.50809
0.01316
0.51081
0.01769
0.51503
0.01255
0.50951
0.01117
0.51001
0.27093
0.65902
0.92845
0.86768
0.17666
0.87131
0.71337
0.65147
0.70722
0.29831
0.07049
0.14753
0.84347
0.10519
0.39808
0.80448
0.70669
0.86941
0.48168
0.53181
0.65222
0.64891
0.43272
0.41824
0.46012
0.49098
0.10291
0.00520
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0.0000>
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0.0006D
0.0006D
0.0006>
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0213
0214
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Si217
Si218
Si219
Si220
Si221
Si222
Si223
Si224
Si225
Si226
Si227
Si228
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C234
C235
C236

Si
Si
Si
Si
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0.42959
0.39039
0.36448
0.44356
0.39217
0.41382
0.43388
0.39302
0.39615
0.39421
0.37542
0.41604
0.41210
0.40531
0.40071
0.40039
0.50175
0.47474
0.53065
0.50913
0.49342
0.48854
0.48766
0.48328

File n°12:

H2

H3

Ha

H5

H6

H7

H8

H9

H10
H11
H12
H13
H14
H15
H16
H17
H18
H19
H20
H21
H22
H23
H24
H25
H26
H27
A28
Al29
Al30
Azl
Al32
A3
Al34
Al35
Al36
Al37
Al38
Al39
Al40
Al41
Al42
Al43
Alda
Al45
Al46
Al47
Al48
Al49
Al50
Al51
Al52
Al53
Al54
Al55
Al56
Al57
Al58
Al59
Al60
Ale1
Al62
Al63
Alsa
Al65
Al66
Al67
Al68
Al69
AI70
AI71
AI72
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0.46805
0.45182
0.46745
0.43072
0.43815
0.45666
0.43380
0.45459
0.45383
0.44932
0.48870
0.47490
0.51546
0.52027
0.54615
0.53142
0.52471
0.48506
0.51237
0.46036
0.45938
0.46433
0.49585
0.50169
0.46802
0.47023
0.35118
0.34989
0.34382
0.34394
0.34488
0.34999
0.35313
0.32885
0.30483
0.30084
0.30446
0.30159
0.30629
0.30316
0.29764
0.29903
0.21191
0.21176
0.20935
0.21015
0.32927
0.32691
0.32452
0.33998
0.28078
0.28184
0.28100
0.28103
0.34579
0.35622
0.35294
0.35172
0.21198
0.21143
0.21023
0.20960
0.28282
0.28200
0.27841
0.28072
0.23655
0.23539
0.23490
0.23417
0.26186

0.99346
0.67837
0.98267
0.79092
0.96056
0.34052
0.48407
0.48642
0.15801
0.63974
0.30908
0.64200
0.94838
0.12655
0.99024
0.84501
0.67541
0.61785
0.64793
0.66976
0.75711
0.82990
0.85192
0.90063

0.44900
0.29453
0.62242
0.51242
0.21653
0.94868
0.04936
0.84210
0.75055
0.68806
0.54395
0.56568
0.55176
0.65271
0.64739
0.74124
0.67432
0.70338
0.76877
0.65153
0.83907
0.90343
0.84390
0.79384
0.84695
0.74165
0.05703
0.03737
0.56544
0.53311
0.87439
0.85134
0.40125
0.38705
0.80232
0.80741
0.30687
0.31414
0.13426
0.13607
0.63510
0.64138
0.97107
0.97236
0.47053
0.47060
0.97034
0.96659
0.47518
0.53568
0.22011
0.22134
0.71861
0.72100
0.23238
0.24057
0.73191
0.73161
0.97156
0.97199
0.46983
0.46996
0.96130
0.97575
0.46774
0.47447
0.21899
0.21993
0.72403
0.72311
0.05808

0.27573
0.17301
0.23685
0.56005
0.77267
0.76471
0.61984
0.18758
0.04837
0.31212
0.15306
0.72877
0.50192
0.52317
0.17789
0.00175
0.06542
0.03777
0.99407
0.19994
0.01632
0.06543
0.19650
0.98363

0.75979
0.87894
0.69868
0.41925
0.43800
0.40565
0.30189
0.54554
0.61136
0.16097
0.08260
0.23002
0.20498
0.96636
0.09122
0.04436
0.30678
0.32364
0.25392
0.01644
0.20724
0.08076
0.12999
0.91969
0.87290
0.85026
0.89432
0.38127
0.90029
0.38199
0.89694
0.40989
0.88438
0.51942
0.26139
0.76492
0.26077
0.77253
0.26135
0.75859
0.26726
0.76010
0.25381
0.75450
0.25063
0.75172
0.12995
0.62752
0.12773
0.65872
0.02383
0.51698
0.00697
0.50676
0.91688
0.65625
0.12421
0.66542
0.00634
0.50418
0.00295
0.50306
0.37880
0.87935
0.37687
0.87717
0.25537
0.75396
0.25056
0.74999
0.13329
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0.00Q080
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0.00Q080
0.00Q080
0.000080
0.000Q080
0.00Q080
0.000080
0.000080
0.00Q080
0.0000B0
0.000080
0.000080
0.0000B0
0.0000B0
0.000080
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.000080
0.000080
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0.0000B0
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1.00
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Al73
Al74
AI75
Al76
AI77
Al78
AI79
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Algl
Alg2
AIg3
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092
093
094
095
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097
098
099
0100
0101
0102
0103
0104
0105
0106
0107
0108
0109
0110
0111
0112
0113
0114
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0117
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0119
0120
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0122
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0124
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0126
0127
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0130
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0132
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0134
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0138
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0140
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0145
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0148
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0150
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0153
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0158
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0160
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0162
0163
0164
0165
0166
0167
0168
0169
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Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
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0.26127
0.25841
0.25901
0.26183
0.25962
0.25952
0.25925
0.21396
0.21308
0.21299
0.21299
0.21369
0.21368
0.21270
0.21272
0.40253
0.35102
0.39734
0.40233
0.30863
0.30430
0.30655
0.30640
0.30820
0.30935
0.30391
0.30272
0.30734
0.30448
0.30187
0.30076
0.35143
0.35589
0.35951
0.34609
0.34960
0.34577
0.35584
0.41614
0.35385
0.35548
0.35382
0.30494
0.30157
0.30231
0.30227
0.30542
0.30485
0.30111
0.30071
0.30656
0.31013
0.31004
0.30664
0.35910
0.35686
0.36594
0.35986
0.34496
0.35332
0.35075
0.34957
0.34838
0.34954
0.20714
0.20694
0.20580
0.20555
0.20727
0.20705
0.20574
0.20531
0.21095
0.21090
0.21040
0.21029
0.26215
0.26141
0.25707
0.25710
0.26170
0.25846
0.26074
0.25984
0.25642
0.25570
0.25338
0.25437
0.21592
0.21497
0.21420
0.21407
0.21590
0.21583
0.21366
0.21380
0.20848
0.20818
0.20815
0.20752
0.25600

0.05820
0.55811
0.55854
0.88314
0.88314
0.38231
0.38325
0.80723
0.80669
0.30593
0.30594
0.13512
0.13566
0.63505
0.63517
0.15197
0.22655
0.62760
0.76575
0.87757
0.88773
0.38942
0.39331
0.04426
0.05807
0.55084
0.56347
0.22401
0.22001
0.71614
0.72214
0.13491
0.15406
0.62731
0.63209
0.79839
0.80666
0.31084
0.39782
0.96631
0.48806
0.48723
0.88671
0.88684
0.38938
0.38186
0.05556
0.05596
0.55981
0.55968
0.22082
0.21897
0.71788
0.72450
0.14353
0.64480
0.81016
0.77773
0.30499
0.30402
0.96789
0.95680
0.47839
0.48239
0.89400
0.89345
0.39208
0.39227
0.04999
0.04981
0.54772
0.54768
0.22036
0.22062
0.72136
0.72180
0.13518
0.13773
0.63592
0.63721
0.80400
0.80735
0.30524
0.30500
0.96839
0.97382
0.47019
0.47031
0.89298
0.89454
0.39216
0.39193
0.04852
0.04991
0.54797
0.54798
0.21989
0.22094
0.72181
0.72163
0.13645

0.62615
0.12481
0.62456
0.12666
0.62709
0.13199
0.63006
0.00144
0.50080
0.00341
0.50084
0.00596
0.50169
0.99915
0.49872
0.78416
0.39955
0.01827
0.50699
0.38072
0.88239
0.38531
0.88095
0.37013
0.87211
0.37136
0.87878
0.38779
0.88856
0.37014
0.87079
0.31410
0.78238
0.36522
0.73608
0.26189
0.77414
0.02376
0.64461
0.75560
0.23940
0.78431
0.14277
0.64353
0.15052
0.63800
0.13945
0.63908
0.14353
0.63905
0.15038
0.64666
0.13568
0.63800
0.00354
-0.00155
0.01492
0.52099
0.78773
0.52042
0.99187
0.49369
0.00253
0.52070
0.88748
0.38613
0.88554
0.38447
0.88889
0.38642
0.88445
0.38375
0.88651
0.38494
0.88361
0.38227
0.25359
0.74601
0.24359
0.74183
0.24292
0.74601
0.25416
0.75079
0.25014
0.75027
0.24795
0.74746
0.12150
0.62121
0.12082
0.62043
0.12485
0.62089
0.11865
0.61841
0.12777
0.62578
0.12286
0.62177
0.01719
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0.0000>
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0.0006D
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0.0006D
0.0006»
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0.0006D
0.0006>
0.0000>
0.0006»
0.0006D
0.0006>
0.0006>
0.0006»
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0174 O 0.25648 0.13825 0.51274 0.000@D
0175 O 0.25471 0.63737 0.01157 0.000@D
0176 O 0.25487 0.63727 0.50809 0.000@D
0177 O 0.25632 0.80362 0.01316 0.0006D
0178 O 0.25525 0.80434 0.51081 0.000@D
0179 O 0.25541 0.30358 0.01769 0.000@D
0180 O 0.25553 0.30333 0.51503 0.0006D
0181 O 0.25884 0.97248 0.01255 0.0006D
0182 O 0.25840 0.97011 0.50951 0.000@D
0183 O 0.25710 0.47055 0.01117 0.000@D
0184 O 0.25616 0.46925 0.51001 0.000@D
0185 O 0.35212 0.29894 0.27115 0.0006D
0186 O 0.39627 0.71350 0.65805 0.000@D
0187 O 0.41511 0.18402 0.92863 0.000@D
0188 O 0.39904 0.88817 0.86715 0.000@D
0189 O 0.39760 0.38938 0.17623 0.000@D
0190 O 0.39436 0.37955 0.87173 0.000@D
0191 O 0.39801 0.25434 0.71357 0.000@D
0192 O 0.40870 0.55811 0.65763 0.000@D
0193 O 0.46383 0.49450 0.70755 0.0006D
0194 O 0.40848 0.54523 0.29641 0.000@D
0195 O 0.40577 0.53152 0.06883 0.000@D
0196 O 0.39808 0.23091 0.14785 0.0006D
0197 O 0.39557 0.04603 0.84409 0.000@D
0198 O 0.40592 0.07490 0.10790 0.000@D
0199 O 0.41419 0.69679 0.39610 0.000@D
0200 O 0.45028 0.32264 0.80263 0.0006D
0201 O 0.45311 0.66768 0.69521 0.0006D
0202 O 0.41180 0.63743 0.87143 0.000@D
0203 O 0.44437 0.49255 0.48361 0.000@D
0204 O 0.37027 0.16792 0.53208 0.000@D
0205 O 0.42074 0.11456 0.65262 0.0006D
0206 O 0.40946 0.94100 0.64881 0.000@D
0207 O 0.39799 0.87062 0.43279 0.000@D
0208 O 0.42675 0.16824 0.41856 0.0006D
0209 O 0.39717 0.03790 0.46093 0.0006D
0210 O 0.45081 0.94636 0.49040 0.000@D
0211 O 0.40786 0.91443 0.10255 0.000@D
0212 O 0.42715 0.77738 0.01243 0.0006D>
0213 O 0.42929 0.99462 0.27714 0.0006D
0214 O 0.39051 0.67875 0.17060 0.000@D
0215 O 0.36399 0.98405 0.23827 0.000@D
0216 O 0.44368 0.79092 0.55745 0.0006Dd
Si217 Si 0.39233 0.96161 0.77246 0.00Q0b
Si218 Si  0.41351 0.34037 0.76463 0.0000b
Si219 Si  0.43255 0.48421 0.62145 0.0000b
Si220 Si 0.39308 0.48663 0.18630 0.00Qb
Si221 Si 0.39600 0.15932 0.04873 0.00Q0b
Si222 Si  0.39421 0.64021 0.31010 0.0000¢b
Si223 Si 0.37528 0.30978 0.15310 0.0000¢b
Si224 Si 0.41611 0.64252 0.72839 0.00Q0b
Si225 Si 0.41216 0.94890 0.50182 0.00QGb
Si226 Si  0.40522 0.12684 0.52364 0.0000b
Si227 Si  0.40020 0.99281 0.17999 0.0000b
Si228 Si 0.40155 0.84735 0.00242 0.00Q0b
C229 C 0.49802 0.66632 0.14198 0.0006b
C230 C 0.49398 0.57640 0.16611 0.0000D
C231 C 0.52544 0.67787 0.05551 0.0000D
C232 C 0.50533 0.70616 0.26337 0.0006b
C233 C 0.46655 0.69415 0.08829 0.0006b
C234 C 0.46136 0.77776 0.03428 0.0000bD
C235 C 0.47050 0.84520 0.11894 0.000bD
C236 C 0.47631 0.79034 0.91151 0.0006b
File n°13

Al2 Al 0.35118 0.05661 0.89454 0.0000B0
AlI3 Al 0.35054 0.03692 0.37826 0.0000B0
Al4 Al 0.34540 0.56746 0.89959 0.0000&0
A5 Al 0.34400 0.53245 0.38488 0.0000&0
Al6 Al 0.34411 0.87462 0.89694 0.0000B0
Al7 Al 0.34964 0.85220 0.41146 0.0000B0
AI8 Al 0.35361 0.40152 0.88455 0.0000&0
AI9 Al 0.32882 0.38549 0.51913 0.0000&0
Al10 Al 0.30447 0.80309 0.26366 0.0000&0
Al11 Al 0.30077 0.80705 0.76467 0.0000&0
Al12 Al 0.30463 0.30702 0.25967 0.000080
Al13 Al 0.30171 0.31431 0.77300 0.000030
Al14 Al 0.30645 0.13419 0.26050 0.0000&0
All5 Al 0.30313 0.13586 0.75840 0.0000&0
Al16 Al 0.29740 0.63518 0.26728 0.000080
Al17 Al 0.29913 0.64080 0.76102 0.000080
Al18 Al 0.21191 0.97110 0.25381 0.0000&0
Al19 Al 0.21176 0.97245 0.75450 0.000080
AI20 Al 0.20935 0.47056 0.25063 0.000080
Al21 Al 0.21015 0.47068 0.75172 0.0000&0
Al22 Al 0.32934 0.96977 0.12968 0.0000&0
AI23 Al 0.32697 0.96646 0.62759 0.000080
Al24 Al 0.32453 0.47611 0.12630 0.000080
Al25 Al 0.33986 0.53460 0.65882 0.0000&0
Al26 Al 0.28083 0.22011 0.02343 0.000080
AI27 Al 0.28199 0.22129 0.51628 0.000080
A28 Al 0.28096 0.71863 0.00713 0.000080
Al29 Al 0.28102 0.72093 0.50720 0.0000&0
AI30 Al 0.34600 0.23208 0.91654 0.0000&0
AI31 Al 0.35615 0.23923 0.65562 0.000080
Al32 Al 0.35161 0.73334 0.12742 0.000080
AI33 Al 0.35156 0.73100 0.66497 0.0000&0
Al34 Al 0.21198 0.97156 0.00634 0.0000&0
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0.21143
0.21023
0.20960
0.28282
0.28188
0.27849
0.28100
0.23655
0.23539
0.23490
0.23417
0.26186
0.26127
0.25841
0.25901
0.26183
0.25962
0.25952
0.25925
0.21396
0.21308
0.21299
0.21299
0.21369
0.21368
0.21270
0.21272
0.40247
0.35146
0.39867
0.40216
0.30820
0.30372
0.30662
0.30686
0.30868
0.30930
0.30403
0.30374
0.30767
0.30461
0.30187
0.30046
0.35187
0.35605
0.36089
0.34631
0.34870
0.34545
0.35606
0.41561
0.35358
0.35519
0.35462
0.30464
0.30160
0.30248
0.30227
0.30548
0.30484
0.30093
0.30062
0.30669
0.31023
0.30937
0.30656
0.35936
0.35762
0.36177
0.35979
0.34516
0.35352
0.35068
0.35001
0.34979
0.34930
0.20714
0.20694
0.20580
0.20555
0.20727
0.20705
0.20574
0.20531
0.21095
0.21090
0.21040
0.21029
0.26215
0.26141
0.25707
0.25710
0.26170
0.25846
0.26074
0.25984
0.25642
0.25571
0.25338
0.25437
0.21592

0.97204
0.46983
0.47001
0.96215
0.97617
0.46755
0.47512
0.21902
0.22002
0.72406
0.72320
0.05810
0.05827
0.55813
0.55861
0.88315
0.88322
0.38232
0.38332
0.80723
0.80675
0.30593
0.30600
0.13512
0.13572
0.63517
0.63523
0.14893
0.22621
0.64549
0.76638
0.87817
0.88782
0.38890
0.39398
0.04425
0.05825
0.55067
0.56312
0.22401
0.22016
0.71578
0.72188
0.13470
0.15271
0.62507
0.63135
0.79974
0.80562
0.31136
0.39468
0.96393
0.49313
0.48736
0.88703
0.88669
0.38982
0.38118
0.05549
0.05574
0.56005
0.55890
0.22108
0.21842
0.71722
0.72386
0.14351
0.65026
0.81390
0.77919
0.30444
0.30285
0.96862
0.95782
0.47962
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0.89410
0.89349
0.39218
0.39232
0.05009
0.04986
0.54782
0.54773
0.22046
0.22066
0.72146
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0.13521
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0.63595
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0.80403
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0.96842
0.97390
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0.89300

0.50418
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0.14405
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0.14986
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0.14281
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0.00350
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0.01978
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0.78689
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0.99178
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0.52203
0.88748
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0.21420
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0.25648
0.25471
0.25487
0.25632
0.25525
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0.29961
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0.18064
0.88200
0.39498
0.37891
0.25215
0.55651
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0.54618
0.54442
0.23165
0.04281
0.07058
0.69761
0.32222
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0.48279
0.16636
0.11264
0.93985
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0.17172
0.03810
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0.47934
0.49334
0.15689
0.64040
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0.75710
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0.65884
0.50655
0.42048
0.41175
0.37531
0.47165
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0.49791
0.56469
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0.71859
0.57278
0.50414
0.42318
0.51582
0.50699

0.62121
0.12082
0.62043
0.12485
0.62089
0.11865
0.61841
0.12777
0.62578
0.12286
0.62177
0.01719
0.51274
0.01157
0.50809
0.01316
0.51081
0.01769
0.51503
0.01255
0.50951
0.01117
0.51001
0.26949
0.65503
0.92833
0.86854
0.16672
0.87008
0.71380
0.64165
0.69383
0.29450
0.06724
0.14426
0.84465
0.10616
0.39662
0.79882
0.68972
0.86044
0.47014
0.53177
0.65213
0.64988
0.43236
0.42106
0.45713
0.49009
0.09851
0.00970
0.27056
0.18190
0.23557
0.55943
0.77573
0.76236
0.61008
0.17784
0.04905
0.31744
0.15008
0.71852
0.50310
0.52321
0.17301
0.00202
0.74254
0.87317
0.68011
0.40874
0.44440
0.40419
0.29449
0.54635
0.61161
0.04736
0.91533
0.91981
0.24588
0.20155
0.08344
0.12450
0.88523
0.99286
0.05020
0.20397
0.15525
0.11388
0.09926
0.31636
0.36365
0.32159
0.94195
0.06904
0.10532
0.15713
0.16990
0.14309
0.08844
0.30137

0.000@D
0.0006D
0.0006>
0.0006>
0.000@D
0.0006D
0.0006>
0.0000>
0.000@D
0.0006D
0.0000>
0.0006>
0.0006D
0.0006»
0.0000>
0.0006>
0.0006D
0.0006D
0.0000>
0.0006>
0.0006D
0.0006D
0.0006>
0.0006>
0.000@D
0.0006D
0.0006>
0.0006>
0.000@D
0.0006D
0.0006>
0.0000>
0.0006D
0.0006D
0.0000>
0.0006>
0.000@D
0.0006»
0.0000>
0.0006>
0.0006D
0.0006D
0.0006>
0.0006>
0.000@D
0.0006»
0.0006>
0.0000>
0.0006»
0.0006»
0.0006>
0.0006>
0.0006»
0.0006»
0.0006>
0.0000¢b
0.00Q0£D
0.00Q0D
0.00010¢b
0.00010¢b
0.00Q0£D
0.00Q0D
0.00010¢b
0.00010¢b
0.00Q0£D
0.00Q0ED
0.00010¢b
0.00Q0€0
0.000Q0¢0
0.000Q0¢0
0.0000€0
0.00Q0€0
0.000Q0¢0
0.000Q0$0
0.00Q0€0
0.00Q0€0
0.000Q0¢0
0.000Q0¢0
0.00Q0€0
0.00Q0€0
0.000Q00
0.000Q0¢0
0.0000€0
0.00Q0€0
0.000Q0¢0
0.000Q00
0.00Q0€0
0.000Q0¢0
0.000Q00
0.000Q0€0
0.00Q0€0
0.000Q080
0.000Q0¢0
0.0000b
0.0000D
0.0000b
0.0000b
0.0000b
0.0000D
0.0000¢b
0.000%b

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00



File n°14

Al2
Al3
Al4
Al5
Al6
Al7
Alg
A9
Al10
Alll
Al12
Al13
Al14
Al15
All6
A7
Al18
Al19
AI20
A21
Al22
Al23
Ai24
AI25
Al26
Al27
A28
AI29
Al30
Al31
AI32
AI33
Al34
AlI35
AI36
AI37
Al38
Al39
Al40
Al4l
Al42
Al43
Ala4
Al45
Al46
Al47
Al48
Al49
Al50
Al51
AI52
AI53
Als4
Al55
Al56
AI57
Al58
Al59
Al60
Al6l
Al62
Al63
Ale4
Al65
066
067
068
069
070
071
072
073
074
075
076
o77
078
079
080
081
082
083
084
085
086
087
088
089
090
091
092
093
094
095
096
097
098

Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al

O0O0O0000000O000O0O0OOOO0OOOOOOOOOOOOOOO

0.35095
0.35065
0.34899
0.34315
0.34457
0.34933
0.35527
0.32875
0.30426
0.30063
0.30462
0.30182
0.30643
0.30314
0.29776
0.29900
0.21191
0.21176
0.20935
0.21015
0.32927
0.32671
0.32385
0.33940
0.28080
0.28199
0.28097
0.28083
0.34598
0.35608
0.35146
0.35055
0.21198
0.21143
0.21023
0.20960
0.28274
0.28189
0.27816
0.28161
0.23655
0.23539
0.23490
0.23417
0.26186
0.26127
0.25841
0.25901
0.26183
0.25962
0.25952
0.25925
0.21396
0.21308
0.21299
0.21299
0.21369
0.21368
0.21270
0.21272
0.40271
0.35141
0.39903
0.40093
0.30797
0.30398
0.30624
0.30841
0.30873
0.30910
0.30301
0.30603
0.30762
0.30446
0.30129
0.30038
0.35189
0.35564
0.35639
0.34541
0.34853
0.34510
0.35560
0.41396
0.35335
0.35246
0.35517
0.30457
0.30154
0.30229
0.30254
0.30542
0.30471
0.30088
0.30037
0.30662
0.31033

0.05625
0.03573
0.57666
0.53139
0.87518
0.85223
0.39912
0.38514
0.80287
0.80726
0.30637
0.31595
0.13377
0.13597
0.63497
0.64023
0.97110
0.97245
0.47056
0.47068
0.96962
0.96628
0.47562
0.53145
0.22001
0.22108
0.71872
0.72114
0.23073
0.23881
0.73459
0.73165
0.97156
0.97204
0.46983
0.47001
0.96214
0.97627
0.46656
0.47735
0.21902
0.22002
0.72406
0.72320
0.05810
0.05827
0.55813
0.55861
0.88315
0.88322
0.38232
0.38332
0.80723
0.80675
0.30593
0.30600
0.13512
0.13572
0.63517
0.63523
0.14853
0.22520
0.65408
0.76264
0.87818
0.88828
0.38782
0.39700
0.04393
0.05884
0.55005
0.56290
0.22322
0.22153
0.71663
0.72174
0.13379
0.15308
0.62761
0.63081
0.79976
0.80536
0.31133
0.39390
0.96551
0.48260
0.48753
0.88708
0.88634
0.38865
0.38203
0.05537
0.05571
0.55983
0.55714
0.22062
0.21840

0.89194
0.37578
0.89097
0.38215
0.89523
0.40954
0.88560
0.51812
0.26330
0.76557
0.25882
0.77543
0.26004
0.75641
0.26944
0.76314
0.25381
0.75450
0.25063
0.75172
0.12789
0.62493
0.12615
0.66229
0.02295
0.51564
0.00838
0.50740
0.91316
0.65352
0.12630
0.66252
0.00634
0.50418
0.00295
0.50306
0.37849
0.87919
0.37683
0.87798
0.25537
0.75396
0.25056
0.74999
0.13329
0.62615
0.12481
0.62456
0.12666
0.62709
0.13199
0.63006
0.00144
0.50080
0.00341
0.50084
0.00596
0.50169
0.99915
0.49872
0.78208
0.39640
0.00629
0.50291
0.38238
0.88142
0.38459
0.88527
0.36833
0.87085
0.37334
0.88443
0.38595
0.88719
0.37126
0.87142
0.31009
0.78062
0.36037
0.73466
0.26387
0.77353
0.01737
0.63695
0.75324
0.24275
0.79128
0.14340
0.64264
0.14651
0.63937
0.13840
0.63766
0.14270
0.64413
0.14898
0.64464

0.0000&0
0.0000&0
0.0000B0
0.0000B0
0.0000&0
0.0000&0
0.0000B0
0.0000B0
0.000080
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.000080
0.0000&0
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.000080
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.000080
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0006D
0.0006D
0.0000b
0.0000b
0.0006D
0.0006D
0.0000¢b
0.0000b
0.0006D
0.0006D
0.0000b
0.0000b
0.0006D
0.0006D
0.0000¢b
0.0000b
0.0006D
0.0006D
0.0000¢b
0.0006D
0.0006D
0.0000b
0.0000¢b
0.0006D
0.0006D
0.0000¢b
0.0000¢b
0.0006D
0.0006D
0.0000b
0.0000¢b
0.0006D
0.0006D

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00



099 O

0100
0101
0102
0103
0104
0105
0106
0107
0108
0109
0110
0111
0112
0113
0114
0115
0116
0117
0118
0119
0120
0121
0122
0123
0124
0125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0136
0137
0138
0139
0140
0141
0142
0143
0144
0145
0146
0147
0148
0149
0150
0151
0152
0153
0154
0155
0156
0157
0158
0159
0160
0161
0162
0163
0164
0165
0166
0167
0168
0169
0170
0171
0172
0173
0174
0175
0176
0177
0178
0179
0180
0181
0182
0183
0184
0185
0186
0187
0188
0189
0190
Si191
Si192
Si193
Si194
Si195
Si196
Si197
Si198
Si199

[eXeNeXeNoNoNoNoNoNoNoNooRoRoNoNoNoNoXo oRoRoNoNoNoNoNo o RoRoNoNoNoNoNooRoNoNoNoNooNooNoNoNoNoNoNoNo oo oNoNoNoNoNo o oo NoNoNoXoNoNoNoNoNo Yo NoNoNo oo NoNoNoNoRoRoNoNoNoNoNo N o Xo]

Si
Si
Si
Si
Si
Si
Si
Si
Si

0.30915 0.71772 0.13809 0.000b 1.00

0.30624
0.35912
0.35716
0.36185
0.35865
0.34534
0.35343
0.35053
0.34985
0.35737
0.34887
0.20714
0.20694
0.20580
0.20555
0.20727
0.20705
0.20574
0.20531
0.21095
0.21090
0.21040
0.21029
0.26215
0.26141
0.25707
0.25710
0.26170
0.25846
0.26074
0.25984
0.25642
0.25571
0.25338
0.25437
0.21592
0.21497
0.21420
0.21407
0.21590
0.21583
0.21366
0.21380
0.20848
0.20818
0.20815
0.20752
0.25600
0.25648
0.25471
0.25487
0.25632
0.25525
0.25541
0.25553
0.25884
0.25840
0.25710
0.25616
0.35254
0.39427
0.41542
0.39660
0.39560
0.39633
0.39794
0.40671
0.46254
0.40258
0.41240
0.39790
0.39541
0.40566
0.41213
0.45123
0.44977
0.40113
0.43607
0.37031
0.42076
0.40912
0.39766
0.42666
0.39824
0.45078
0.40957
0.42964
0.38862
0.36467
0.44229
0.41755
0.39178
0.41385
0.42905
0.38650
0.39616
0.39130
0.37513
0.41228
0.41221

0.72299
0.14276
0.65145
0.81489
0.77816
0.30522
0.30249
0.96923
0.95704
0.48433
0.48099
0.89410
0.89349
0.39218
0.39232
0.05009
0.04986
0.54782
0.54773
0.22046
0.22066
0.72146
0.72184
0.13521
0.13781
0.63595
0.63729
0.80403
0.80743
0.30527
0.30508
0.96842
0.97390
0.47022
0.47040
0.89300
0.89461
0.39217
0.39200
0.04853
0.04998
0.54798
0.54805
0.21991
0.22101
0.72182
0.72170
0.13646
0.13831
0.63737
0.63733
0.80362
0.80440
0.30358
0.30338
0.97248
0.97017
0.47055
0.46930
0.29799
0.70991
0.18027
0.88333
0.39273
0.37785
0.25142
0.55469
0.49226
0.54454
0.54482
0.23001
0.04318
0.06921
0.68954
0.32184
0.66124
0.61744
0.47676
0.16572
0.11228
0.93876
0.86797
0.16887
0.03570
0.94156
0.90319
0.98601
0.68428
0.97974
0.78579
0.75151
0.95809
0.33772
0.47849
0.48929
0.15552
0.63957
0.30939
0.63449
0.94581

0.63858
0.00139
0.00121
0.01887
0.51940
0.78541
0.51786
0.98991
0.49153
0.02535
0.52227
0.88748
0.38613
0.88554
0.38447
0.88889
0.38642
0.88445
0.38375
0.88651
0.38494
0.88361
0.38227
0.25359
0.74601
0.24359
0.74183
0.24292
0.74601
0.25416
0.75079
0.25014
0.75027
0.24795
0.74746
0.12150
0.62121
0.12082
0.62043
0.12485
0.62089
0.11865
0.61841
0.12777
0.62578
0.12286
0.62177
0.01719
0.51274
0.01157
0.50809
0.01316
0.51081
0.01769
0.51503
0.01255
0.50951
0.01117
0.51001
0.26721
0.65187
0.92659
0.86483
0.15853
0.86947
0.71249
0.63246
0.66659
0.27621
0.06055
0.14236
0.84121
0.10315
0.39785
0.78803
0.70631
0.85289
0.45173
0.52944
0.64981
0.64705
0.43122
0.41720
0.45588
0.48805
0.09422
0.26870
0.17297
0.23300
0.55841
0.98913
0.77095
0.75821
0.59449
0.15566
0.04687
0.30501
0.14745
0.71688
0.50000

0.0006D
0.0006>
0.0006>
0.000@D
0.0006D
0.0006>
0.0000>
0.000@D
0.0006D
0.0000>
0.0006>
0.0006D
0.0006»
0.0006>
0.0006>
0.0006D
0.0006D
0.0000>
0.0006>
0.0006D
0.0006D
0.0000>
0.0006>
0.000@D
0.0006D
0.0006>
0.0000>
0.000@D
0.0006D
0.0000>
0.0006>
0.0006D
0.0006D
0.0000>
0.0006>
0.000@D
0.0006»
0.0006>
0.0006>
0.0006D
0.0006D
0.0000>
0.0006>
0.000@D
0.0006»
0.0000>
0.0000>
0.0006»
0.0006»
0.0000>
0.0000>
0.0006»
0.0006»
0.0000>
0.0000>
0.000@»
0.0006D
0.0000>
0.0006>
0.0006D
0.0006»
0.0000>
0.0000>
0.0006D
0.0006»
0.0000>
0.0000>
0.0006D
0.0006»
0.0000>
0.0006>
0.0006D
0.0006»
0.0000>
0.0006>
0.000@D
0.0006»
0.0000>
0.0006>
0.0006D
0.0006»
0.0000>
0.0006>
0.000@D
0.0006»
0.0006>
0.0006»
0.0006»
0.0006>
0.0006>
0.0006D
0.00Q0D
0.00010¢b
0.00010¢b
0.00Q0£D
0.00Q0D
0.00010¢b
0.00010¢b
0.00Q0D
0.00Q0D

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00



Si200 Si  0.40539
Si201 Si  0.40087
Si202 Si 0.39959
H203 H 0.46922
H204 H 0.45437
H205 H 0.46358
H206 H 0.42245
H207 H 0.43741
H208 H 0.45650
H209 H 0.43375
H210 H 0.45368
H211 H 0.45140
H212 H 0.49980
H213 H 0.45821
H214 H 0.44925
H215 H 0.48590
H216 H 0.45168
H217 H 0.48554
H218 H 0.45452
H219 H 0.44929
H220 H 0.48272
H221 H 0.44818
H222 H 0.47668
H223 H 0.51398
H224 H 0.50732
H225 H 0.45435
H226 H 0.46531
H227 H 0.49120
H228 H 0.48197
C229 C 0.44792
C230 C 0.46086
C231 C 0.46006
C232 C 0.45716
C233 C 0.49006
C234 C 0.48727
C235 C 0.49697
C236 C 0.47373
File n°15.
Al2 Al 0.35125
AI3 Al 0.35008
Al4 Al 0.34413
Al5 Al 0.34386
Al6 Al 0.34447
Al7 Al 0.35000
AI8 Al 0.35336
Al9 Al 0.32883
Al10 Al 0.30476
Al11 Al 0.30076
Al12 Al 0.30453
Al13 Al 0.30163
All4 Al 0.30632
Al15 Al 0.30317
All6 Al 0.29754
All7 Al 0.29901
All8 Al 0.21191
Al19 Al 0.21176
AI20 Al 0.20935
Al21 Al 0.21015
Al22 Al 0.32933
AI23 Al 0.32695
Al24 Al 0.32458
Al25 Al 0.33978
Al26 Al 0.28079
AI27 Al 0.28186
A28 Al 0.28100
Al29 Al 0.28101
AI30 Al 0.34586
AI31 Al 0.35625
AlI32 Al 0.35264
AlI33 Al 0.35163
Al34 Al 0.21198
AI35 Al 0.21143
AI36 Al 0.21023
Al37 Al 0.20960
Al38 Al 0.28284
AI39 Al 0.28193
Al40 Al 0.27839
Al41 Al 0.28078
Al42 Al 0.23655
Al43 Al 0.23539
Al44 Al 0.23490
Al45 Al 0.23417
Al46 Al 0.26186
Al47 Al 0.26127
Al48 Al 0.25841
Al49 Al 0.25901
AI50 Al 0.26183
AI51 Al 0.25962
Al52 Al 0.25952
AlI53 Al 0.25925
Al54 Al 0.21396
AI55 Al 0.21308
Al56 Al 0.21299
AlI57 Al 0.21299
AI58 Al 0.21369
AI59 Al 0.21368
Al60 Al 0.21270
Al61 Al 0.21272

0.12473
0.98337
0.83472
0.44674
0.29192
0.61492
0.50191
0.21770
0.94141
0.04086
0.83626
0.74724
0.75060
0.61319
0.51143
0.53784
0.66417
0.60567
0.59308
0.44586
0.45441
0.40999
0.93550
0.95536
0.86442
0.95762
0.88934
0.96624
0.76073
0.53898
0.55126
0.60440
0.45678
0.78918
0.86788
0.90742 0.10384
0.92252 0.89486

0.05679
0.03694
0.56591
0.53271
0.87433
0.85122
0.40130
0.38648
0.80229
0.80726
0.30668
0.31414
0.13413
0.13599
0.63492
0.64121
0.97110
0.97245
0.47056
0.47068
0.97014
0.96649
0.47531
0.53519
0.22011
0.22138
0.71860
0.72098
0.23225
0.24023
0.73144
0.73136
0.97156
0.97204
0.46983
0.47001
0.96122
0.97594
0.46739
0.47449
0.21902
0.22002
0.72406
0.72320
0.05810
0.05827
0.55813
0.55861
0.88315
0.88322
0.38232
0.38332
0.80723
0.80675
0.30593
0.30600
0.13512
0.13572
0.63517
0.63523

0.52048
0.16979
0.99623

0.00Q0D
0.00Q0£D
0.00010¢b

0.71462 0.0000€0
0.86198 0.0000¢€0
0.69903 0.0000¢0
0.39079 0.0000€0
0.43902 0.0000€0
0.40301 0.00Q0¢0
0.29348 0.0000¢€0
0.54658 0.0000€0
0.61711 0.0000€0
0.04062 0.0000¢€0
0.91840 0.00Q0¢€0

0.88519
0.95074
0.13291
0.14912
0.25290
0.21290
0.12056
0.06102
0.14737
0.08677
0.16679
0.93260
0.81616
0.86431
0.88852
0.07496
0.94894
0.15842
0.12057
0.97102
0.98852

0.89452
0.38063
0.89966
0.38260
0.89712
0.41037
0.88417
0.51923
0.26183
0.76482
0.26029
0.77259
0.26128
0.75866
0.26782
0.76050
0.25381
0.75450
0.25063
0.75172
0.13018
0.62769
0.12735
0.65873
0.02367
0.51694
0.00725
0.50697
0.91703
0.65632
0.12540
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0.00634
0.50418
0.00295
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0.37886
0.87932
0.37680
0.87721
0.25537
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0.25056
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0.49872
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Al62
Al63
Ale4
Al65
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072
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074
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076
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078
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091
092
093
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095
096
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098
099
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0102
0103
0104
0105
0106
0107
0108
0109
0110
0111
0112
0113
0114
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0117
0118
0119
0120
0121
0122
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0124
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0126
0127
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0129
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0138
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0140
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0142
0143
0144
0145
0146
0147
0148
0149
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0.40250
0.35104
0.39693
0.40229
0.30865
0.30403
0.30656
0.30650
0.30835
0.30941
0.30386
0.30289
0.30735
0.30452
0.30182
0.30063
0.35150
0.35598
0.35967
0.34595
0.34950
0.34565
0.35598
0.41676
0.35384
0.35541
0.35414
0.30491
0.30158
0.30235
0.30228
0.30546
0.30487
0.30108
0.30062
0.30654
0.31016
0.30983
0.30661
0.35916
0.35643
0.36505
0.35985
0.34500
0.35334
0.35080
0.34976
0.34845
0.34940
0.20714
0.20694
0.20580
0.20555
0.20727
0.20705
0.20574
0.20531
0.21095
0.21090
0.21040
0.21029
0.26215
0.26141
0.25707
0.25710
0.26170
0.25846
0.26074
0.25984
0.25642
0.25571
0.25338
0.25437
0.21592
0.21497
0.21420
0.21407
0.21590
0.21583
0.21366
0.21380
0.20848
0.20818
0.20815
0.20752
0.25600
0.25648
0.25471
0.25487
0.25632
0.25525
0.25541
0.25553
0.25884
0.25840
0.25710
0.25616
0.35219
0.39609
0.41526
0.39940

0.15132
0.22612
0.62818
0.76557
0.87752
0.88771
0.38909
0.39336
0.04387
0.05794
0.55062
0.56330
0.22375
0.21989
0.71602
0.72210
0.13452
0.15364
0.62672
0.63179
0.79814
0.80629
0.31059
0.39773
0.96507
0.48817
0.48723
0.88672
0.88681
0.38941
0.38165
0.05544
0.05585
0.55974
0.55961
0.22067
0.21881
0.71787
0.72441
0.14325
0.64526
0.81045
0.77793
0.30472
0.30352
0.96761
0.95694
0.47851
0.48178
0.89410
0.89349
0.39218
0.39232
0.05009
0.04986
0.54782
0.54773
0.22046
0.22066
0.72146
0.72184
0.13521
0.13781
0.63595
0.63729
0.80403
0.80743
0.30527
0.30508
0.96842
0.97390
0.47022
0.47040
0.89300
0.89461
0.39217
0.39200
0.04853
0.04998
0.54798
0.54805
0.21991
0.22101
0.72182
0.72170
0.13646
0.13831
0.63737
0.63733
0.80362
0.80440
0.30358
0.30338
0.97248
0.97017
0.47055
0.46930
0.29831
0.71281
0.18274
0.88623

0.78416
0.39951
0.01967
0.50797
0.38122
0.88234
0.38513
0.88070
0.36984
0.87208
0.37161
0.87872
0.38769
0.88858
0.37045
0.87089
0.31376
0.78233
0.36902
0.73638
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0.02383
0.64515
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0.23975
0.78387
0.14312
0.64349
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0.63789
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0.63921
0.14377
0.63907
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0.13647
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0.00338
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0.99206
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0.88748
0.38613
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0.88889
0.38642
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0.88651
0.38494
0.88361
0.38227
0.25359
0.74601
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0.74183
0.24292
0.74601
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0.12485
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0163 O 0.39756
0164 O 0.39455
0165 O 0.39807
0166 O 0.41026
0167 O 0.46470
0168 O 0.40848
0169 O 0.40558
0170 O 0.39824
0171 O 0.39554
0172 O 0.40547
0173 O 0.41428
0174 O 0.45047
0175 O 0.45306
0176 O 0.40978
0177 O 0.44552
0178 O 0.37030
0179 O 0.42077
0180 O 0.40932
0181 O 0.39800
0182 O 0.42692
0183 O 0.39759
0184 O 0.45080
0185 O 0.40874
0186 O 0.42974
0187 O 0.39009
0188 O 0.36434
0189 O 0.44340
0190 O 0.42455
Si191 Si 0.39234
Si192 Si  0.41377
Si193 Si  0.43368
Si194 Si  0.39305
Si195 Si  0.39612
Si196 Si  0.39418
Si197 Si  0.37541
Si198 Si  0.41596
Si199 Si 0.41212
Si200 Si  0.40534
Si201 Si  0.40055
Si202 Si 0.40098
H203 H 0.46879
H204 H 0.45200
H205 H 0.46785
H206 H 0.43195
H207 H 0.43783
H208 H 0.45659
H209 H 0.43466
H210 H 0.45421
H211 H 0.45319
H212 H 0.47000
H213 H 0.45282
H214 H 0.46134
H215 H 0.49066
H216 H 0.44648
H217 H 0.45884
H218 H 0.48647
H219 H 0.47272
H220 H 0.50148
H221 H 0.48120
H222 H 0.48392
H223 H 0.51765
H224 H 0.46720
H225 H 0.46951
H226 H 0.48147
H227 H 0.51983
H228 H 0.49117
C229 C 0.46246
C230 C 0.45788
C231 C 0.46589
C232 C 0.47657
C233 C 0.47397
C234 C 0.48659
C235 C 0.49257
C236 C 0.49517
File n°16.

Al2 Al 0.35085

AI3 Al 0.35015

Al4 Al 0.34663

Al5 Al 0.34413

Al6 Al 0.34424

Al7 Al 0.35033

Al8 Al 0.35363

Al9 Al 0.32908

Al10 Al 0.30479
Alll1 Al 0.30085
All12 Al 0.30436
Al13 Al 0.30155
Al14 Al 0.30624
All5 Al 0.30289
All6 Al 0.29752
Al17 Al 0.29922
Al18 Al 0.21191
Al19 Al 0.21176
Al20 Al 0.20935
Al21 Al 0.21015
Al22 Al 0.32925
Al23 Al 0.32707
Al24 Al 0.32455

0.38913
0.37896
0.25388
0.55878
0.49371
0.54461
0.53200
0.23026
0.04499
0.07358
0.69685
0.32078
0.67186
0.63291
0.48960
0.16732
0.11391
0.94080
0.87031
0.16953
0.03782
0.94566
0.91193
0.99206
0.67795
0.98240
0.79120
0.76916
0.96032
0.33973
0.48335
0.48645
0.15811
0.63955
0.30916
0.64199
0.94859
0.12665
0.99050
0.84462
0.44819
0.28966
0.62759
0.51075
0.21822
0.94672
0.04688
0.84250
0.75225
0.87063
0.64596
0.64791
0.66950
0.77504
0.86684
0.79013
0.77817
0.80479
0.21835
0.15177
0.17737
0.01763
0.97852
0.15973
0.12715
0.05659
0.80212
0.76514
0.67657
0.80743
0.02678
0.09558
0.16392
0.10986

0.05566
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0.56923
0.53279
0.87356
0.85180
0.40239
0.38487
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0.80713
0.30716
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0.13411
0.13541
0.63541
0.64076
0.97110
0.97245
0.47056
0.47068
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0.87136
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0.29817
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Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al

=
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0.33977
0.28072
0.28183
0.28106
0.28104
0.34570
0.35512
0.35216
0.35160
0.21198
0.21143
0.21023
0.20960
0.28282
0.28183
0.27856
0.28120
0.23655
0.23539
0.23490
0.23417
0.26186
0.26127
0.25841
0.25901
0.26183
0.25962
0.25952
0.25925
0.21396
0.21308
0.21299
0.21299
0.21369
0.21368
0.21270
0.21272
0.40183
0.35103
0.40012
0.40224
0.30876
0.30387
0.30658
0.30686
0.30847
0.30902
0.30409
0.30437
0.30756
0.30447
0.30183
0.30046
0.35222
0.35581
0.36067
0.34578
0.34889
0.34532
0.35611
0.41520
0.35353
0.35503
0.35503
0.30456
0.30166
0.30254
0.30242
0.30554
0.30472
0.30089
0.30054
0.30672
0.31003
0.30941
0.30654
0.35953
0.35791
0.36150
0.35989
0.34503
0.35380
0.35056
0.35084
0.34985
0.34924
0.20714
0.20694
0.20580
0.20555
0.20727
0.20705
0.20574
0.20531
0.21095
0.21090
0.21040
0.21029
0.26215
0.26141
0.25707

0.53444
0.22012
0.22123
0.71861
0.72090
0.23210
0.23790
0.73070
0.73091
0.97156
0.97204
0.46983
0.47001
0.96168
0.97554
0.46767
0.47615
0.21902
0.22002
0.72406
0.72320
0.05810
0.05827
0.55813
0.55861
0.88315
0.88322
0.38232
0.38332
0.80723
0.80675
0.30593
0.30600
0.13512
0.13572
0.63517
0.63523
0.14785
0.22481
0.64450
0.76563
0.87883
0.88780
0.38821
0.39436
0.04453
0.05820
0.55058
0.56326
0.22339
0.22013
0.71595
0.72213
0.13459
0.15243
0.62570
0.63129
0.79925
0.80612
0.31061
0.39368
0.96658
0.49108
0.48701
0.88710
0.88735
0.38960
0.38046
0.05562
0.05609
0.55976
0.55849
0.22115
0.21837
0.71702
0.72393
0.14353
0.65001
0.81379
0.78023
0.30411
0.30134
0.96867
0.96027
0.47908
0.47955
0.89410
0.89349
0.39218
0.39232
0.05009
0.04986
0.54782
0.54773
0.22046
0.22066
0.72146
0.72184
0.13521
0.13781
0.63595

0.65858
0.02404
0.51690
0.00738
0.50710
0.91779
0.65700
0.12552
0.66493
0.00634
0.50418
0.00295
0.50306
0.37881
0.87925
0.37676
0.87746
0.25537
0.75396
0.25056
0.74999
0.13329
0.62615
0.12481
0.62456
0.12666
0.62709
0.13199
0.63006
0.00144
0.50080
0.00341
0.50084
0.00596
0.50169
0.99915
0.49872
0.78620
0.39932
0.01226
0.50903
0.38304
0.88167
0.38493
0.88085
0.36865
0.87274
0.37072
0.88003
0.38729
0.88921
0.37080
0.87070
0.31101
0.78554
0.38610
0.73550
0.26436
0.77371
0.02348
0.63975
0.75534
0.23786
0.78282
0.14403
0.64250
0.14986
0.63747
0.13896
0.63920
0.14286
0.63986
0.15034
0.64744
0.13793
0.63797
0.00505
0.99735
0.02012
0.52320
0.78797
0.52011
0.99146
0.49321
0.00287
0.52138
0.88748
0.38613
0.88554
0.38447
0.88889
0.38642
0.88445
0.38375
0.88651
0.38494
0.88361
0.38227
0.25359
0.74601
0.24359

0.000080
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.000080
0.000080
0.0000B0
0.0000B0
0.000080
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.000080
0.000080
0.0000B0
0.0000B0
0.000080
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.0006D
0.0000b
0.0000b
0.0006D
0.0006D
0.0000b
0.0000¢b
0.0006D
0.0006D
0.0000b
0.0000b
0.0006D
0.0006D
0.0000¢b
0.0000b
0.0006D
0.0006D
0.0000b
0.0000b
0.0006D
0.0006D
0.0000b
0.0000¢b
0.0006D
0.0006D
0.0000¢b
0.0000b
0.0006D
0.0006D
0.0000¢b
0.0000b
0.0006D
0.0006D
0.0000¢b
0.0006>
0.000@D
0.0006»
0.0000>
0.0000>
0.0006D
0.0006»
0.0000>
0.0006>
0.000@D
0.0006»
0.0006>
0.0006»
0.0006»
0.0006>
0.0006>
0.000@D
0.0006»
0.0006>
0.0000>
0.0006D
0.0006D
0.0006>
0.0006>
0.0006D
0.0006»

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00



0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0136
0137
0138
0139
0140
0141
0142
0143
0144
0145
0146
0147
0148
0149
0150
0151
0152
0153
0154
0155
0156
0157
0158
0159
0160
0161
0162
0163
0164
0165
0166
0167
0168
0169
0170
0171
0172
0173
0174
0175
0176
0177
0178
0179
0180
0181
0182
0183
0184
0185
0186
0187
0188
0189
0190
Si191
Si192
Si193
Si194
Si195
Si196
Si197
Si198
Si199
Si200
Si201
Si202
H203
H204
H205
H206
H207
H208
H209
H210
H211
H212
H213
H214
H215
H216
H217
H218
H219
H220
H221
H222
H223
H224
H225
H226
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[ZRCRO]

Si
Si
Si
Si
Si
Si
Si
Si
Si
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0.25710
0.26170
0.25846
0.26074
0.25984
0.25642
0.25571
0.25338
0.25437
0.21592
0.21497
0.21420
0.21407
0.21590
0.21583
0.21366
0.21380
0.20848
0.20818
0.20815
0.20752
0.25600
0.25648
0.25471
0.25487
0.25632
0.25525
0.25541
0.25553
0.25884
0.25840
0.25710
0.25616
0.35326
0.39552
0.41620
0.39732
0.39738
0.39502
0.39746
0.41014
0.46435
0.40770
0.40594
0.39960
0.39550
0.40619
0.41515
0.45016
0.45219
0.40802
0.44258
0.36726
0.41993
0.40922
0.39809
0.42222
0.40053
0.45117
0.40912
0.41716
0.43016
0.38713
0.36469
0.44231
0.39185
0.41293
0.43230
0.39202
0.39623
0.39375
0.37557
0.41526
0.41247
0.40339
0.40084
0.39932
0.46841
0.45140
0.46760
0.42975
0.42604
0.45611
0.43319
0.45428
0.45253
0.51251
0.46924
0.47445
0.46820
0.48669
0.47279
0.46311
0.50732
0.45566
0.49643
0.47498
0.47232
0.48937
0.46435
0.43744

0.63729
0.80403
0.80743
0.30527
0.30508
0.96842
0.97390
0.47022
0.47040
0.89300
0.89461
0.39217
0.39200
0.04853
0.04998
0.54798
0.54805
0.21991
0.22101
0.72182
0.72170
0.13646
0.13831
0.63737
0.63733
0.80362
0.80440
0.30358
0.30338
0.97248
0.97017
0.47055
0.46930
0.29855
0.70930
0.17988
0.88175
0.39372
0.37657
0.25055
0.55572
0.48744
0.54510
0.54244
0.23218
0.04268
0.07088
0.69702
0.31688
0.66721
0.61851
0.47562
0.16056
0.11191
0.94303
0.87127
0.19056
0.04059
0.94445
0.90354
0.74931
0.98251
0.67811
0.98041
0.79300
0.95782
0.33724
0.47815
0.49432
0.15595
0.64090
0.31048
0.63605
0.94917
0.12701
0.98269
0.83235
0.44233
0.27368
0.62484
0.50502
0.24046
0.93955
0.03599
0.84164
0.75109
0.75782
0.68422
0.58088
0.61881
0.75119
0.78507
0.54604
0.64646
0.24040
0.24273
0.33323
0.42041
0.24422
0.38187
0.37200

0.74183
0.24292
0.74601
0.25416
0.75079
0.25014
0.75027
0.24795
0.74746
0.12150
0.62121
0.12082
0.62043
0.12485
0.62089
0.11865
0.61841
0.12777
0.62578
0.12286
0.62177
0.01719
0.51274
0.01157
0.50809
0.01316
0.51081
0.01769
0.51503
0.01255
0.50951
0.01117
0.51001
0.27096
0.65500
0.93011
0.86591
0.16999
0.87039
0.71258
0.63526
0.68949
0.29754
0.06803
0.14445
0.84696
0.10939
0.40025
0.79216
0.69849
0.85776
0.46602
0.53700
0.65422
0.64928
0.43355
0.43852
0.45352
0.48927
0.09322
0.00123
0.26745
0.18291
0.23420
0.56949
0.77483
0.76038
0.60698
0.17948
0.05045
0.31789
0.15151
0.72022
0.50249
0.52774
0.17044
0.99857
0.74236
0.85022
0.70569
0.40631
0.48141
0.40374
0.29925
0.55129
0.62087
0.11084
0.91883
0.95002
0.27849
0.23712
0.09459
0.15316
0.94116
0.03003
0.03674
0.00025
0.17241
0.34771
0.32420
0.20051

0.000@D
0.0006D
0.0006>
0.0006>
0.000@D
0.0006D
0.0000>
0.0000>
0.000@D
0.0006D
0.0000>
0.0006>
0.0006D
0.0006»
0.0000>
0.0006>
0.0006D
0.0006D
0.0000>
0.0006>
0.0006D
0.0006D
0.0006>
0.0006>
0.000@D
0.0006D
0.0000>
0.0006>
0.000@D
0.0006D
0.0006>
0.0000>
0.0006D
0.0006D
0.0000>
0.0006>
0.000@D
0.0006»
0.0000>
0.0006>
0.0006D
0.0006D
0.0006>
0.0006>
0.000@D
0.0006»
0.0000>
0.0000>
0.0006»
0.0006»
0.0006>
0.0006>
0.0006»
0.0006»
0.0006>
0.0000>
0.000@»
0.0006D
0.0006>
0.0006>
0.0006D
0.0006»
0.0000>
0.0000>
0.0006D
0.00Q0D
0.00010¢b
0.00010¢b
0.00Q0D
0.00Q0D
0.00010¢b
0.00010¢b
0.00Q0£D
0.00Q0£D
0.00010¢b
0.0000¢b
0.00Q0D
0.000Q0¢0
0.00Q0€0
0.00Q0€0
0.000Q00
0.000Q0¢0
0.00Q0€0
0.00Q0€0
0.000Q0¢0
0.000Q00
0.00Q0€0
0.000Q0¢0
0.000Q00
0.000Q0€0
0.00Q0€0
0.000Q080
0.000Q0§0
0.0000€0
0.00Q0€0
0.000Q080
0.000Q0¢0
0.00Q0€0
0.0000€0
0.000Q00
0.000Q080

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00



H227 H 0.45246
H228 H 0.48553
C229 C 0.4829%4
C230 C 0.48036
C231 C 0.48864
C232 C 0.47052
C233 C 0.47570
C234 C 0.47255
C235 C 0.46333
C236 C 0.47603
File n°17 :
Al2 Al 0.35094
AI3 Al 0.35052
Al4 Al 0.34715
Al5 Al 0.34343
Al6 Al 0.34424
Al7 Al 0.34961
Al8 Al 0.35443
Al9 Al 0.32873
Al10 Al 0.30443
Al11 Al 0.30073
All12 Al 0.30455
Al13 Al 0.30176
Al14 Al 0.30640
Al15 Al 0.30314
All6 Al 0.29739
All7 Al 0.29909
Al18 Al 0.21191
Al19 Al 0.21176
Al20 Al 0.20935
Al21 Al 0.21015
Al22 Al 0.32929
AI23 Al 0.32682
Al24 Al 0.32435
Al25 Al 0.33956
AI26 Al 0.28084
AI27 Al 0.28194
Al28 Al 0.28094
Al29 Al 0.28099
AI30 Al 0.34594
AI31 Al 0.35637
Al32 Al 0.35161
Al33 Al 0.35132
Al34 Al 0.21198
AI35 Al 0.21143
Al36 Al 0.21023
AlI37 Al 0.20960
AI38 Al 0.28280
AI39 Al 0.28186
Al40 Al 0.27834
Al41 Al 0.28118
Al42 Al 0.23655
Al43 Al 0.23539
Al44 Al 0.23490
Al45 Al 0.23417
Al46 Al 0.26186
Al47 Al 0.26127
Al48 Al 0.25841
Al49 Al 0.25901
AI50 Al 0.26183
AI51 Al 0.25962
Al52 Al 0.25952
AlI53 Al 0.25925
Al54 Al 0.21396
AI55 Al 0.21308
Al56 Al 0.21299
AlI57 Al 0.21299
AI58 Al 0.21369
AI59 Al 0.21368
Al60 Al 0.21270
Al61 Al 0.21272
Al62 Al 0.40268
Al63 Al 0.35125
Al64 Al 0.39927
Al65 Al 0.40198
066 O 0.30818
067 O 0.30377
068 O 0.30655
069 O 0.30750
070 O 0.30864
071 O 0.30912
072 O 0.30352
073 O 0.30479
074 O 0.30753
075 O 0.30449
076 O 0.30160
077 O 0.30042
078 O 0.35175
079 O 0.35582
080 O 0.35931
081 O 0.34581
082 O 0.34878
083 O 0.34530
084 O 0.35547
085 O 0.41853
086 O 0.35332
087 O 0.35408
088 O 0.35506

0.21261
0.17289
0.64110
0.65923
0.74285
0.60496
0.27924
0.29383
0.37079
0.22672

0.05667
0.03596
0.57026
0.53329
0.87514
0.85159
0.40138
0.38567
0.80285
0.80721
0.30672
0.31538
0.13384
0.13618
0.63528
0.64055
0.97110
0.97245
0.47056
0.47068
0.96979
0.96649
0.47636
0.53347
0.22002
0.22121
0.71874
0.72101
0.23159
0.23992
0.73319
0.73085
0.97156
0.97204
0.46983
0.47001
0.96166
0.97642
0.46722
0.47618
0.21902
0.22002
0.72406
0.72320
0.05810
0.05827
0.55813
0.55861
0.88315
0.88322
0.38232
0.38332
0.80723
0.80675
0.30593
0.30600
0.13512
0.13572
0.63517
0.63523
0.14918
0.22549
0.65336
0.76505
0.87767
0.88815
0.38889
0.39566
0.04372
0.05885
0.55073
0.56278
0.22372
0.22103
0.71589
0.72186
0.13417
0.15350
0.62712
0.63085
0.79849
0.80558
0.31119
0.39431
0.96529
0.49184
0.48693

0.30393
0.22529
0.97139
0.10323
0.13950
0.18311
0.05554
0.18463
0.22710
0.26749

0.89357
0.37806
0.89732
0.38568
0.89701
0.41216
0.88620
0.51934
0.26387
0.76526
0.25997
0.77462
0.26077
0.75725
0.26788
0.76267
0.25381
0.75450
0.25063
0.75172
0.12958
0.62676
0.12377
0.66102
0.02345
0.51658
0.00797
0.50780
0.91453
0.65562
0.12776
0.66581
0.00634
0.50418
0.00295
0.50306
0.37884
0.87924
0.37667
0.87756
0.25537
0.75396
0.25056
0.74999
0.13329
0.62615
0.12481
0.62456
0.12666
0.62709
0.13199
0.63006
0.00144
0.50080
0.00341
0.50084
0.00596
0.50169
0.99915
0.49872
0.78406
0.39876
0.00941
0.50824
0.38332
0.88185
0.38490
0.88338
0.36887
0.87141
0.37170
0.88216
0.38715
0.88792
0.37125
0.87150
0.31235
0.78183
0.38108
0.73721
0.26578
0.77518
0.02047
0.64787
0.75572
0.23893
0.78609

0.000Q0¢0
0.000Q00
0.0000¢b
0.0000D
0.0000b
0.0000b
0.0000D
0.0000b
0.0000b
0.000%b

0.0000B0
0.0000B0
0.0000&0
0.0000&0
0.0000B0
0.0000B0
0.0000&0
0.0000&0
0.0000B0
0.0000B0
0.000080
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.000080
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.000080
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.000080
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.0000&0
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000b
0.0000b
0.0006D
0.0006D
0.0000¢b
0.0000¢b
0.0006D
0.0006D
0.0000b
0.0006D
0.0006D
0.0000¢b
0.0000¢b
0.0006D
0.0006D
0.0000¢b
0.0000¢b
0.0006D
0.0006D
0.0000¢b
0.0000¢b
0.0006D
0.0006D

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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0.0000b
0.000@D
0.0006»
0.0006>
0.0006>
0.0006D
0.0006D
0.0000>
0.0006>
0.000@D
0.0006»
0.0000>
0.0000>
0.0006»
0.0006»
0.0000>
0.0006>
0.0006»
0.0006»
0.0000>
0.0000>
0.000@»
0.0006D
0.0000>
0.0006>
0.0006D
0.0006»
0.0000>
0.0000>
0.0006D
0.0006»
0.0000>
0.0000>
0.0006D
0.0006»
0.0000>
0.0006>
0.0006D
0.0006»
0.0000>
0.0006>
0.000@D
0.0006»
0.0000>
0.0006>
0.0006D
0.0006»
0.0000>
0.0006>
0.000@D
0.0006»
0.0006>
0.0006»
0.0006»
0.0006>
0.0006>
0.0006D
0.0006»
0.0006>
0.0000>
0.0006»
0.0006D
0.0006>
0.0006>
0.0006»
0.0006»

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00



0.71322

0.000@D

0.55854 0.65496 0.000@D
0.70750 0.000@&D
0.29888 0.000@&D
0.07133 0.000@D

0.14771

0.04534 0.84387
0.10715 0.000@&D
0.69624 0.39798 0.000@D

0.80401

0.0006D
0.0006>

0.0006D

0.67174 0.70498 0.000@>
0.87123 0.000@&D
0.48270 0.000@D
0.53186 0.000@D
0.65243 0.000@&D
0.64873 0.000@&D

0.43301

0.0006D

0.16824 0.41874 0.000@D
0.46023 0.000@&D

0165 O 0.39815 0.25433
0166 O 0.41031

0167 O 0.46507 0.49401
0168 O 0.40824 0.54453
0169 O 0.40592 0.53171
0170 O 0.39826 0.23007
0171 O 0.39555

0172 O 0.40608 0.07380
0173 O 0.41405

0174 O 0.45043 0.32147
0175 O 0.45314

0176 O 0.41030 0.63377
0177 O 0.44572 0.49102
0178 O 0.37034 0.16778
0179 O 0.42072 0.11405
0180 O 0.40931 0.94055
0181 O 0.39789 0.87011
0182 O 0.42687

0183 O 0.39730 0.03761
0184 O 0.45073 0.94562
0185 O 0.40885 0.91302
0186 O 0.42952 0.99319
0187 O 0.39073

0188 O 0.36430 0.98319
0189 O 0.44331 0.79116
0190 O 0.42537 0.77256
Si191 Si 0.39217 0.96089
Si192 Si  0.41387 0.34024
Si193 Si  0.43396 0.48376
Si194 Si 0.39310 0.48613
Si195 Si 0.39620 0.15848
Si196 Si  0.39414 0.63980
Si197 Si  0.37545 0.30901
Si198 Si  0.41611 0.64204
Si199 Si  0.41207 0.94844
Si200 Si  0.40529 0.12660
Si201 Si  0.40051 0.99145
Si202 Si  0.40093 0.84611
H203 H 0.46891 0.44902
H204 H 0.45153 0.29286
H205 H 0.46790 0.62739
H206 H 0.43202 0.51170
H207 H 0.43810 0.21676
H208 H 0.45666 0.94718
H209 H 0.43402 0.04788
H210 H 0.45421 0.84221
H211 H 0.45324 0.75188
H212 H 0.46507 0.89749
H213 H 0.46047 0.64815
H214 H 0.46703 0.67538
H215 H 0.49652 0.69097
H216 H 0.45597 0.85863
H217 H 0.48771 0.79006
H218 H 0.44923 0.75678
H219 H 0.47012 0.82205
H220 H 0.49945 0.83873
C221 C 0.46301 0.79688
C222 C 0.45899 0.77577
C223 C 0.47137 0.69232
C224 C 0.47424 0.83736
File n°19.

Al2 Al 0.35106 0.05704
AlI3 Al 0.35054 0.03695
Al4 Al 0.34547 0.56788
A5 Al 0.34398 0.53289
Al6 Al 0.34407 0.87503
Al7 Al 0.34964 0.85227
AI8 Al 0.35372 0.40171
AI9 Al 0.32881 0.38561
Al10 Al 0.30448 0.80312
Alll1 Al 0.30076 0.80704
Al12 Al 0.30462 0.30714
Al13 Al 0.30169 0.31470
All4 Al 0.30645 0.13425
All5 Al 0.30314 0.13599
Al16 Al 0.29741 0.63529
Al17 Al 0.29911 0.64085
Al18 Al 0.21191 0.97110
Al19 Al 0.21176 0.97245
AI20 Al 0.20935 0.47056
Al21 Al 0.21015 0.47068
Al22 Al 0.32933 0.96982
Al23 Al 0.32691 0.96650
Al24 Al 0.32455 0.47629
Al25 Al 0.33985 0.53460
Al26 Al 0.28082 0.22011
AI27 Al 0.28198 0.22130
A28 Al 0.28096 0.71866
Al29 Al 0.28102 0.72094
AI30 Al 0.34597 0.23236
AI31 Al 0.35605 0.23937
Al32 Al 0.35168 0.73338
AI33 Al 0.35157 0.73102
Al34 Al 0.21198 0.97156
AI35 Al 0.21143 0.97204
AI36 Al 0.21023 0.46983
AlI37 Al 0.20960 0.47001
AI38 Al 0.28281 0.96215

0.49072

0.000@>

0.10104 0.000@D
0.27635 0.000@D
0.67864 0.17219
0.23745 0.000@&D
0.56053 0.000@D

0.00979
0.77235
0.76432
0.62076
0.18798
0.04840
0.31150
0.15308
0.72969
0.50176
0.52335
0.17879
0.00183

0.76112

0.88004

0.70459

0.41912

0.43839

0.40601

0.30142

0.54703

0.61708

0.97557

0.07452

0.92080

0.03204

0.19037

0.19622

0.22952

0.86278

0.97371

0.17236

0.03972

0.01439

0.95747

0.89485
0.37821
0.89902
0.38506
0.89630
0.41145
0.88490
0.51921
0.26359
0.76466
0.25973
0.77347
0.26047
0.75825
0.26723
0.76108
0.25381
0.75450
0.25063
0.75172
0.12964
0.62730
0.12602
0.65890
0.02345
0.51625
0.00720
0.50718
0.91631
0.65561
0.12747
0.66501
0.00634
0.50418
0.00295
0.50306
0.37883

0.000@>

0.000@D
0.00010¢b
0.0000¢b
0.00Q0D
0.00Q0D
0.0000¢b
0.00010¢b
0.00Q0D
0.00Q0£D
0.00010¢b
0.0000¢b
0.00Q0£D
0.00Q0£D

0.0000€0

0.00Q0€0
0.000Q0¢0
0.000Q0§0
0.00Q0€0
0.0000€0
0.000Q080
0.000Q0¢0
0.00Q0€0
0.00Q0€0
0.000Q00
0.000Q080
0.000Q0€0
0.000Q0€0
0.000Q0¢0
0.000Q0¢0
0.00Q0€0
0.00Q0€0

0.000%b

0.0000b

0.0000D
0.0000D

0.0000&0
0.0000&0
0.0000B0
0.0000B0
0.0000&0
0.0000&0
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.000080
0.00008&0
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.0000&0

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00



Al39
Al40
Al4l
Al42
Al43
Al44
Al45
Al46
Al47
Al48
Al49
AI50
Al51
Al52
AI53
Al54
Al55
Al56
AI57
Al58
Al59
Al60
Al61l
Al62
Al63
Al64
Al65
066
067
068
069
070
071
072
073
074
0o75
076
o77
078
079
080
081
082
083
084
085
086
087
088
089
090
091
092
093
094
095
096
097
098
099
0100
0101
0102
0103
0104
0105
0106
0107
0108
0109
0110
0111
0112
0113
0114
0115
0116
0117
0118
0119
0120
0121
0122
0123
0124
0125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0136
0137
0138
0139

Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al

PPy

0000000000000 000000000000000000000000000PO00000000000000O00OO0O0OO0O0OOO0OOOOOO0O0

0.28186
0.27849
0.28099
0.23655
0.23539
0.23490
0.23417
0.26186
0.26127
0.25841
0.25901
0.26183
0.25962
0.25952
0.25925
0.21396
0.21308
0.21299
0.21299
0.21369
0.21368
0.21270
0.21272
0.40248
0.35143
0.39864
0.40211
0.30820
0.30368
0.30659
0.30692
0.30867
0.30924
0.30400
0.30376
0.30765
0.30457
0.30186
0.30045
0.35184
0.35588
0.36075
0.34619
0.34873
0.34543
0.35600
0.41561
0.35341
0.35512
0.35456
0.30465
0.30159
0.30251
0.30227
0.30549
0.30482
0.30093
0.30061
0.30668
0.31021
0.30939
0.30657
0.35931
0.35754
0.36173
0.35976
0.34512
0.35350
0.35064
0.34998
0.35020
0.34927
0.20714
0.20694
0.20580
0.20555
0.20727
0.20705
0.20574
0.20531
0.21095
0.21090
0.21040
0.21029
0.26215
0.26141
0.25707
0.25710
0.26170
0.25846
0.26074
0.25984
0.25642
0.25571
0.25338
0.25437
0.21592
0.21497
0.21420
0.21407
0.21590

0.97623
0.46766
0.47534
0.21902
0.22002
0.72406
0.72320
0.05810
0.05827
0.55813
0.55861
0.88315
0.88322
0.38232
0.38332
0.80723
0.80675
0.30593
0.30600
0.13512
0.13572
0.63517
0.63523
0.14924
0.22625
0.64582
0.76637
0.87818
0.88787
0.38898
0.39436
0.04425
0.05839
0.55081
0.56322
0.22405
0.22042
0.71585
0.72192
0.13474
0.15297
0.62565
0.63137
0.79974
0.80563
0.31170
0.39459
0.96393
0.49328
0.48736
0.88706
0.88666
0.38997
0.38135
0.05555
0.05578
0.56012
0.55891
0.22116
0.21850
0.71730
0.72383
0.14384
0.65028
0.81422
0.77935
0.30476
0.30297
0.96883
0.95783
0.48024
0.48011
0.89410
0.89349
0.39218
0.39232
0.05009
0.04986
0.54782
0.54773
0.22046
0.22066
0.72146
0.72184
0.13521
0.13781
0.63595
0.63729
0.80403
0.80743
0.30527
0.30508
0.96842
0.97390
0.47022
0.47040
0.89300
0.89461
0.39217
0.39200
0.04853

0.87925
0.37672
0.87730
0.25537
0.75396
0.25056
0.74999
0.13329
0.62615
0.12481
0.62456
0.12666
0.62709
0.13199
0.63006
0.00144
0.50080
0.00341
0.50084
0.00596
0.50169
0.99915
0.49872
0.78414
0.39786
0.01025
0.50642
0.38325
0.88183
0.38474
0.88160
0.36903
0.87206
0.37088
0.87996
0.38672
0.88834
0.37074
0.87073
0.31158
0.78258
0.38754
0.73521
0.26495
0.77462
0.02169
0.64045
0.75681
0.23794
0.78446
0.14401
0.64303
0.14981
0.63812
0.13900
0.63905
0.14273
0.64001
0.14985
0.64608
0.13757
0.63814
0.00358
0.99276
0.01961
0.52266
0.78691
0.51961
0.99163
0.49368
0.00456
0.52196
0.88748
0.38613
0.88554
0.38447
0.88889
0.38642
0.88445
0.38375
0.88651
0.38494
0.88361
0.38227
0.25359
0.74601
0.24359
0.74183
0.24292
0.74601
0.25416
0.75079
0.25014
0.75027
0.24795
0.74746
0.12150
0.62121
0.12082
0.62043
0.12485

0.000080
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000B0
0.000080
0.000080
0.0000B0
0.0000B0
0.000080
0.000080
0.0000B0
0.0000B0
0.0000&0
0.000080
0.0000B0
0.0000b
0.0006D
0.0006D
0.0000b
0.0000¢b
0.0006D
0.0006D
0.0000b
0.0000¢b
0.0006D
0.0006D
0.0000b
0.0000b
0.0006D
0.0006D
0.0000b
0.0000b
0.0006D
0.0006D
0.0000b
0.0000b
0.0006D
0.0006D
0.0000b
0.0000¢b
0.0006D
0.0006D
0.0000¢b
0.0000b
0.0006D
0.0006D
0.0000b
0.0000b
0.0006D
0.0006»
0.0000>
0.0006>
0.0006D
0.0006»
0.0000>
0.0000>
0.0006D
0.0006»
0.0000>
0.0006>
0.0006D
0.0006»
0.0000>
0.0000>
0.000@D
0.0006»
0.0000>
0.0006>
0.0006D
0.0006»
0.0000>
0.0006>
0.000@D
0.0006»
0.0006>
0.0006D
0.0006»
0.0006>
0.0006>
0.0006D
0.0006»
0.0006>
0.0000>
0.0006D
0.0006D
0.0006>
0.0006>
0.0006»
0.0006»

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00



0140 O 0.21583
0141 O 0.21366
0142 O 0.21380
0143 O 0.20848
0144 O 0.20818
0145 O 0.20815
0146 O 0.20752
0147 O 0.25600
0148 O 0.25648
0149 O 0.25471
0150 O 0.25487
0151 O 0.25632
0152 O 0.25525
0153 O 0.25541
0154 O 0.25553
0155 O 0.25884
0156 O 0.25840
0157 O 0.25710
0158 O 0.25616
0159 O 0.35312
0160 O 0.39613
0161 O 0.41563
0162 O 0.39825
0163 O 0.39689
0164 O 0.39495
0165 O 0.39798
0166 O 0.40975
0167 O 0.46407
0168 O 0.40808
0169 O 0.40708
0170 O 0.39868
0171 O 0.39533
0172 O 0.40557
0173 O 0.41508
0174 O 0.45050
0175 O 0.45344
0176 O 0.41181
0177 O 0.44366
0178 O 0.36990
0179 O 0.42055
0180 O 0.40877
0181 O 0.39776
0182 O 0.42636
0183 O 0.39783
0184 O 0.45029
0185 O 0.40932
0186 O 0.41756
0187 O 0.42996
0188 O 0.38641
0189 O 0.36463
0190 O 0.44298
Si191 Si 0.39186
Si192 Si 0.41341
Si193 Si  0.43238
Si194 Si  0.39205
Si195 Si  0.39633
Si196 Si  0.39335
Si197 Si  0.37592
Si198 Si  0.41619
Si199 Si 0.41156
Si200 Si  0.40512
Si201 Si  0.40082
Si202 Si 0.39923
H203 H 0.46801
H204 H 0.45218
H205 H 0.46732
H206 H 0.42986
H207 H 0.43667
H208 H 0.45537
H209 H 0.43387
H210 H 0.45392
H211 H 0.45340
H212 H 0.49448
H213 H 0.46225
H214 H 0.49603
H215 H 0.47189
H216 H 0.48000
H217 H 0.45456
H218 H 0.48363
H219 H 0.44695
H220 H 0.49884
C221 C 0.48629
C222 C 0.48135
C223 C 0.47932
C224 C 0.47224
File n°20 :
H1I H 0.44235
H2 H 0.46867
H3 H 0.45171
H4 H 0.46832
H5 H 0.43167
H6 H 0.43831
H7 H 0.45662
H8 H 0.43379
H9 H 0.45424
H10 H 0.45348
Alll Al 0.35125
All12 Al 0.35014

0.04998
0.54798
0.54805
0.21991
0.22101
0.72182
0.72170
0.13646
0.13831
0.63737
0.63733
0.80362
0.80440
0.30358
0.30338
0.97248
0.97017
0.47055
0.46930
0.29972
0.71123
0.18074
0.88274
0.39511
0.37896
0.25221
0.55629
0.48903
0.54624
0.54476
0.23187
0.04323
0.07081
0.69778
0.32167
0.66641
0.62520
0.48282
0.16632
0.11279
0.94027
0.87078
0.17196
0.03822
0.94636
0.90455
0.75207
0.98836
0.67785
0.98073
0.79326
0.95783
0.33861
0.47933
0.49316
0.15717
0.64066
0.31155
0.63838
0.94883
0.12670
0.98521
0.83586
0.44184
0.29179
0.62090
0.50638
0.22119
0.94733
0.04350
0.84424
0.75210
0.75625
0.60740
0.55049
0.59308
0.73164
0.73555
0.51643
0.56102
0.65503
0.61062
0.63458
0.71816
0.57429

0.77376
0.44769
0.29409
0.62850
0.51175
0.21583
0.94840
0.04890
0.84226
0.75202
0.05697
0.03644

0.62089 0.000@D
0.11865 0.000@D
0.61841 0.000@&D
0.12777 0.000@&D
0.62578 0.000@D
0.12286 0.000@&D
0.62177 0.000@&D
0.01719 0.000@&D
0.51274 0.000@D
0.01157 0.000@D
0.50809 0.000@&D
0.01316 0.000@&D
0.51081 0.000@D
0.01769 0.000@D
0.51503 0.000@&D
0.01255 0.000@&D
0.50951 0.000@D
0.01117 0.000@D
0.51001 0.000@&D
0.26951 0.000@&D
0.65493 0.000D
0.92827 0.000@&D
0.86795 0.000@&D
0.16662 0.000@&D
0.87018 0.000@D
0.71381 0.000@D
0.64065 0.000@&D
0.69514 0.000@&D
0.29485 0.000@D
0.06865 0.000&D
0.14421 0.000@&D
0.84411 0.000@&D
0.10610 0.000@D
0.39666 0.000@D
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0.13613
0.63498
0.64138
0.97110
0.97245
0.47056
0.47068
0.97028
0.96669
0.47491
0.53552
0.22009
0.22139
0.71862
0.72101
0.23201
0.24076
0.73172
0.73137
0.97156
0.97204
0.46983
0.47001
0.96087
0.97604
0.46745
0.47437
0.21902
0.22002
0.72406
0.72320
0.05810
0.05827
0.55813
0.55861
0.88315
0.88322
0.38232
0.38332
0.80723
0.80675
0.30593
0.30600
0.13512
0.13572
0.63517
0.63523
0.15173
0.22616
0.62691
0.76507
0.87706
0.88795
0.38926
0.39326
0.04341
0.05815
0.55065
0.56335
0.22377
0.21993
0.71602
0.72217
0.13431
0.15416
0.62717
0.63194
0.79774
0.80667

0.51367
0.63358
0.60706
0.53235
0.58143
0.54964
0.50236
0.46742
0.51519
0.87987
0.93981
0.85344
0.70972
0.71856
0.70317
0.52295
0.65085
0.77356
0.80830
0.94702
0.69026
0.95015
0.69082
0.94839
0.70542
0.94196
0.75958
0.63084
0.88246
0.63017
0.88617
0.63070
0.87925
0.63379
0.88019
0.62691
0.87725
0.62532
0.87586
0.56496
0.81355
0.56382
0.82944
0.51185
0.75848
0.50362
0.75350
0.95830
0.82813
0.56240
0.83319
0.50317
0.75209
0.50148
0.75153
0.68939
0.93965
0.68842
0.93859
0.62768
0.87698
0.62528
0.87500
0.56665
0.81307
0.56240
0.81228
0.56333
0.81355
0.56600
0.81503
0.50072
0.75040
0.50170
0.75042
0.50298
0.75084
0.99958
0.74936
0.89193
0.69981
0.50979
0.75422
0.69065
0.94114
0.69252
0.94030
0.68480
0.93595
0.68583
0.93938
0.69389
0.94428
0.68520
0.93548
0.65713
0.89112
0.68058
0.86837
0.63132
0.88720

0.0000b
0.000Q00
0.00Q0€0
0.00Q0€0
0.000Q0¢0
0.000Q00
0.0000€0
0.00Q0€0
0.000Q0¢0
0.000Q0¢0
0.00Q0€0
0.00Q0€0
0.000Q0¢0
0.000Q00
0.00Q0€0
0.00Q0€0
0.000Q0¢0
0.000Q0¢0
0.000Q0€0
0.000080
0.0000B0
0.0000B0
0.000080
0.000080
0.00001B0
0.00001B0
0.000080
0.000080
0.0000B0
0.00001B0
0.000080
0.000080
0.0000B0
0.00001B0
0.000080
0.000080
0.0000B0
0.00001B0
0.000080
0.000080
0.0000B0
0.0000B0
0.000080
0.000080
0.00001B0
0.0000B0
0.000080
0.000080
0.00000
0.00001B0
0.000080
0.000080
0.00000
0.0000B0
0.000080
0.000080
0.00000
0.000010
0.000080
0.000080
0.0000B0
0.0000B0
0.000080
0.000080
0.00000
0.00000
0.000080
0.000080
0.00000
0.00000
0.000080
0.000080
0.00000
0.00001B0
0.000080
0.000080
0.00000
0.00000
0.000080
0.000080
0.00000
0.0000180
0.000080
0.0006>
0.000@D
0.0006»
0.0006>
0.0006»
0.0006»
0.0006>
0.0006>
0.0006»
0.0006»
0.0006>
0.0000>
0.0006»
0.0006D
0.0006>
0.0006>
0.0006»
0.0006»

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00



0316
0317
0318
0319
0320
0321
0322
0323
0324
0325
0326
0327
0328
0329
0330
0331
0332
0333
0334
0335
0336
0337
0338
0339
0340
0341
0342
0343
0344
0345
0346
0347
0348
0349
0350
0351
0352
0353
0354
0355
0356
0357
0358
0359
0360
0361
0362
0363
0364
0365
0366
0367
0368
0369
0370
0371
0372
0373
0374
0375
0376
0377
0378
0379
0380
0381
0382
0383
0384
0385
0386
0387
0388
0389
0390
0391
0392
0393
0394
0395
0396
0397
0398
0399
0400
0401
0402
0403
0404
0405
0406
0407
0408
0409
0410
0411
0412
0413
0414
0415
0416

[eXeNeNeXoNoNoNoNoXoNoNoRoNoNoNoNoNoNoNoRoRoNoNoNoNoNoNoRoNoNo Yoo oo NoRoNoNoNoXoNoNoNoNo Yoo NoNoNoNo oo NoNoNo oo RooNoNoNoNoNo o RoRoNoNoNoNoNo o RoRoNoNoNoNoNo o Ro o Yo No NoXoNo o No o No No NoNoNoNoNo o Xo)

0.35619
0.41655
0.35367
0.35539
0.35400
0.30494
0.30155
0.30230
0.30229
0.30546
0.30483
0.30112
0.30064
0.30655
0.31015
0.30991
0.30663
0.35924
0.35660
0.36490
0.35994
0.34501
0.35333
0.35086
0.34963
0.34826
0.34948
0.20714
0.20694
0.20580
0.20555
0.20727
0.20705
0.20574
0.20531
0.21095
0.21090
0.21040
0.21029
0.26215
0.26141
0.25707
0.25710
0.26170
0.25846
0.26074
0.25984
0.25642
0.25571
0.25338
0.25437
0.21592
0.21497
0.21420
0.21407
0.21590
0.21583
0.21366
0.21380
0.20848
0.20818
0.20815
0.20752
0.25600
0.25648
0.25471
0.25487
0.25632
0.25525
0.25541
0.25553
0.25884
0.25840
0.25710
0.25616
0.35221
0.39636
0.41534
0.39821
0.39775
0.39437
0.39820
0.41027
0.46470
0.40835
0.40535
0.39823
0.39560
0.40608
0.41387
0.45036
0.45343
0.41090
0.44533
0.37047
0.42082
0.40927
0.39800
0.42690
0.39710
0.45071

0.30976
0.39866
0.96649
0.48658
0.48738
0.88681
0.88690
0.38909
0.38189
0.05549
0.05611
0.55957
0.55976
0.22059
0.21905
0.71783
0.72444
0.14289
0.64474
0.81138
0.77690
0.30495
0.30397
0.96802
0.95617
0.47821
0.48263
0.89410
0.89349
0.39218
0.39232
0.05009
0.04986
0.54782
0.54773
0.22046
0.22066
0.72146
0.72184
0.13521
0.13781
0.63595
0.63729
0.80403
0.80743
0.30527
0.30508
0.96842
0.97390
0.47022
0.47040
0.89300
0.89461
0.39217
0.39200
0.04853
0.04998
0.54798
0.54805
0.21991
0.22101
0.72182
0.72170
0.13646
0.13831
0.63737
0.63733
0.80362
0.80440
0.30358
0.30338
0.97248
0.97017
0.47055
0.46930
0.29808
0.71351
0.18300
0.88752
0.38819
0.37958
0.25452
0.55966
0.49370
0.54445
0.53068
0.22926
0.04554
0.07263
0.69542
0.32257
0.67249
0.63368
0.49103
0.16813
0.11432
0.94017
0.86985
0.16749
0.03746
0.94614

0.51187
0.82266
0.87762
0.62002
0.89202
0.57164
0.82173
0.57511
0.81891
0.56965
0.81940
0.57192
0.81956
0.57516
0.82337
0.56809
0.81913
0.50165
0.50034
0.50819
0.76087
0.89382
0.76015
0.99593
0.74681
0.50110
0.76033
0.94374
0.69307
0.94277
0.69223
0.94444
0.69321
0.94223
0.69188
0.94326
0.69247
0.94180
0.69113
0.62680
0.87300
0.62179
0.87091
0.62146
0.87301
0.62708
0.87539
0.62507
0.87513
0.62398
0.87373
0.56075
0.81060
0.56041
0.81022
0.56243
0.81045
0.55933
0.80921
0.56388
0.81289
0.56143
0.81089
0.50859
0.75637
0.50579
0.75404
0.50658
0.75541
0.50884
0.75751
0.50628
0.75476
0.50558
0.75501
0.63546
0.83001
0.96432
0.93360
0.58848
0.93585
0.85681
0.82768
0.85410
0.64866
0.53513
0.57406
0.92170
0.55296
0.69891
0.90178
0.85267
0.93607
0.74153
0.76594
0.82609
0.82440
0.71658
0.70899
0.73037
0.74552

0.000@D
0.0006D
0.0006>
0.0006>
0.000@D
0.0006D
0.0006>
0.0000>
0.000@D
0.0006D
0.0000>
0.0006>
0.0006D
0.0006»
0.0006>
0.0006>
0.0006D
0.0006D
0.0006>
0.0006>
0.0006D
0.0006D
0.0000>
0.0006>
0.000@D
0.0006D
0.0006>
0.0006>
0.000@D
0.0006D
0.0000>
0.0000>
0.0006D
0.0006D
0.0000>
0.0006>
0.000@D
0.0006»
0.0000>
0.0006>
0.0006D
0.0006D
0.0006>
0.0006>
0.000@D
0.0006»
0.0000>
0.0000>
0.0006»
0.0006»
0.0000>
0.0006>
0.0006»
0.0006»
0.0006>
0.0000>
0.000@»
0.0006D
0.0000>
0.0006>
0.0006D
0.0006»
0.0000>
0.0000>
0.0006D
0.0006»
0.0000>
0.0000>
0.0006D
0.0006»
0.0006>
0.0006>
0.0006D
0.0006»
0.0000>
0.0006>
0.000@D
0.0006»
0.0006>
0.0006>
0.0006D
0.0006»
0.0006>
0.0006>
0.000@D
0.0006»
0.0006>
0.0006»
0.0006»
0.0006>
0.0000>
0.0006D
0.0006»
0.0006>
0.0000>
0.0006»
0.0006D
0.0006>
0.0006>
0.0006»
0.0006»

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00



0417
0418
0419
0420
0421
0422
Si423
Si424
Si425
Si426
Si427
Si428
Si429
Si430
Si431
Si432
Si433
Si434

Loooo00O0

Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si

0.40939
0.42572
0.42960
0.39134
0.36447
0.44383
0.39211
0.41367
0.43358
0.39296
0.39620
0.39419
0.37551
0.41649
0.41207
0.40530
0.40080
0.40079

0.91105
0.77391
0.99392
0.67940
0.98277
0.79024
0.96113
0.34069
0.48430
0.48532
0.15780
0.63960
0.30841
0.64293
0.94837
0.12653
0.99058
0.84635

0.55180
0.50122
0.63861
0.58524
0.61866
0.77878
0.88606
0.88236
0.81065
0.59379
0.52426
0.65482
0.57658
0.86524
0.75092
0.76160
0.58950
0.50082

0.000@D
0.0006D
0.0006>
0.0006>
0.000@D
0.000@D
0.00010¢b
0.0000¢b
0.00Q0D
0.00Q0D
0.00010¢b
0.0000¢b
0.00Q0D
0.00Q0D
0.00010¢b
0.00010¢b
0.00Q0D
0.00Q0£0

1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00

1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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