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Telecommunications and polarimetry both require the active control of
the polarization of light. Currently, this is done by combining intrinsically

anisotropic materials with tunable isotropic materials into heterostructures
using complicated fabrication techniques owing to the lack of scalable
materials that possess both properties. Tunable birefringent and dichromic
materials are scarce and rarely available in high-quality thin films over wafer
scales. Here we report semiconducting, highly aligned, single-walled carbon
nanotubes (SWCNTSs) over 4” wafers with normalized birefringence and
dichroismvalues of 0.09 and 0.58, respectively. The real and imaginary parts
of therefractive index of these SWCNT films are tuned by up to0 5.9% and 14.3%

intheinfrared at2,200 nmand 1,660 nm, respectively, using electrostatic
doping. Our results suggest that aligned SWCNTs are among the most
anisotropic and tunable optical materials known and open new avenues for
their applicationinintegrated photonics and telecommunications.

Active control of the polarization of light is critical for technologies
such as optical communications, integrated photonics and micro-
scopy'’. Although this iscommonly done in the radio wave to terahertz
regimes, actively controlling the polarization of light inthe visible and
nearinfrared remains difficult since few materials possess both optical
anisotropy and highly tunable optical properties. Liquid crystals are
the most commonly used of these materials, but they require physical
movement to tune their interaction with light. Not only does physical
movement decrease their durability, but it also limits their switching
speed, whichinhibits theirincorporationinto optical communication
systems. Instead, materials whose optical properties can be tuned using
external stimulisuch as electric or magnetic fields are preferred in opti-
cal communication systems because of their fast-switching speed. How-
ever, thelibrary of materials with tunable, in-plane optical anisotropy
remains sparse. Even more scarce is the availability of such materials
in high-quality thin films over wafer scales for practical applications.

Optical anisotropy is caused by structural asymmetries that result
in the material having a complex refractive index (7 = n + ik ) that
depends onthe polarization ofincident light. The asymmetry canoccur
as aresult of either the intrinsic crystalline structure® or by etching/
deposition anisotropic patterns in/on an isotropic material®. For uni-
axial anisotropy, there are two directions that are symmetrical to
one another, called the ordinary axes, that have the same refractive
index (Morq = Norq + ikorg)- The third direction is the asymmetrical
one and it is called the extraordinary axis, with a unique refractive
index (Mey; = Nexc + iKexd- Theanisotropyis characterized by thenorma-
|kord_kexl‘ ).
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Materials such as transition metal dichalcogenides®, perovskites®
and polymers’ exhibit optical anisotropy, but the extraordinary axis is
typically out of plane, whichisless applicable to electro-optical systems
since its effects can only be observed for light incident at extremely
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Fig.1| Characterization of aligned SWCNT films. a, Photograph of a4 inch
wafer with globally aligned, high-purity (99.9999%) semiconducting SWCNTs
prepared using a multiple dispersion and sorting process. Inset: the direction
of global alignment. b, Diagram of MOSCap geometry that enables the
injection of holes and electrons into the SWCNT films by applying negative and
positive voltages, respectively. The extraordinary axis (azimuthal direction)
and ordinary axis (radial direction) of the SWCNTs are labelled. ¢, Polarized

(o) uonezielod

Aligned SWCNTs

0.6 nm

Raman spectroscopy where the polarization angle is defined relative to the
extraordinary axis of the SWCNTs. The RBM, D and G modes are all labelled.
The polarization dependence of the intensity of the G* mode gives an angular
variation of 7.2°. d, Atomic force microscopy map of the surface of the SWCNT
film showing the high degree of alignment, a thickness of 3.7 nm and a surface
roughness of 1.33 nm.

oblique angles far from normalincidence. Quantum-confined materials
suchasblack phosphorus®, ReS, (ref. 9) and one-dimensional crystals™
all possessin-plane anisotropy. However, only a fraction of these mate-
rials have exhibited electrostatic tunability and optical anisotropy”,
and most cannot currently be grown over large areas, which limits their
potential to beintegrated into electro-optic systems at scale. Because
of this, commercial electro-optic systems typically use bulky, aniso-
tropic materials suchas LiNbO,, BaTiO, and CaCO,. Quantum-confined
materials, such as one-dimensional single-walled carbon nanotubes
(SWCNTSs), offer aunique opportunity to replace bulk crystals, enabling
integrated, miniaturized and energy-efficient electro-optic systems.
Whileanisotropy enables polarization-dependentinteractions with
light, active polarization control requires that the materialmust also have
optical properties that canbe tuned using external stimulisuch as strain',
heat”, electromagnetic fields' and electrostatic doping®. Electrostatic
doping uses an applied voltage to shift the Fermi level, which alters the
carrier concentration and optical properties. Electrostatic gating is
commonly used intelecommunications systems because of its efficient,
fast-switching behaviour and relative ease of fabrication'®. Although
electrostatic doping effects can be observedinSi (ref.17) and other bulk
materials'", the effect ismost pronounced inlow-dimensional materials.
This is because the injected carriers accumulate near the surface of
the material, and the optical properties are only tuned in this region.
SWCNTs are one-dimensional, seamless tubes of rolled single-layer
graphene. The mannerinwhichthe SWCNTs are rolled is described by
their chiralindices (n, m), which also determines their band structure.
When (n-m) mod 3 # 0, the SWCNTs are semiconducting®; otherwise,
they are metallic. The size of the bandgap of semiconducting SWCNTs

isinversely proportional to their diameter. Therefore, through the
selection of the chiralindices, the bandgap of SWCNTs can range from
0.1eVto 1.8 eV (ref. 21). The quantum confinement of carriers into
one-dimensional tubes results in SWCNTs having excellent optical
and electronic properties®. Unaligned systems of SWCNTs have shown
tunable optical properties using electrostatic doping®, and aligned sys-
tems of SWCNTSs have shown optical anisotropy®'. Previously, aligned
films of unsorted (mixed) metallicand semiconducting SWCNTs have
shown tunable optical anisotropy using methods such as chemical
doping®and ionicliquid gating®, which are too slow for electro-optical
applications where modulation speed is essential such as lidar
and free-space optical communication. In addition, these studies
focused oneither tuning of hyperbolicity in the mid-infrared” or tuning
theintersub-band plasmon and S,, resonances® instead of the funda-
mental S;, resonance. Lastly, vacuum filtrationis used to fabricate the
aligned SWCNT films in previous works, but this process still struggles
to produce globally aligned, high-density films at the wafer scale with
monolayer thickness”. Recent advances in solution-phase separation
and assembly approaches have enabled the production of wafer-scale,
highly aligned, high-purity semiconducting (99.9999%) SWCNTs?.
In this paper, we demonstrate giant gate tunability in the optical ani-
sotropy of these SWCNT films. We use spectroscopic ellipsometry to
extract the gate-tunable, anisotropic refractive index of the SWCNTs,
whichis necessary for the future implementation of aligned SWCNTs
into electro-optical devices. We also observed that aligned SWCNTs
possess the largest normalized birefringence and dichroism in thin
films (<4 nm), making them promising candidates to enable active
control of lightin the visible and near-infrared regimes.
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Fig.2| Anisotropic, gate-tunable, complex refractive index of SWCNTs.

a,b, Thereal part of the refractive index along the ordinary (a) and extraordinary
(b) directions. c,d, Theimaginary part of the refractive index along the ordinary
(c) and extraordinary (d) directions with the zero change in angular momentum
transitions (S, and S,,) and non-zero change in angular momentum transitions
(S, andS,,) labelled. e, Schematic of the density of states of semiconducting
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SWCNTs with the relevant transitions in the extraordinary (black) and ordinary
(green) directions and Fermi level labelled. Without an applied voltage, the
SWCNTs are naturally p-doped. A positive (negative) applied voltage shifts the
Fermilevel to lower (higher) energies. f, The gate-tunable oscillator strength and
linewidth of the S;; resonance with the fitted uncertainty in the parameters.

We used SWCNTs that were deposited using amultiple dispersion
and sorting process that has been previously reported on to produce
films thatare high density and 99.9999% semiconducting?®. The fabri-
cation process produced 4 inch wafers of globally aligned SWCNT
films, demonstrating that these films can be produced at scale
(Fig. 1a). However, the samples were cut into 1 cm x 1 cm squares for
this study. The top electrical contact is 5 nm of Ti and 45 nm of Au
that was deposited using electron-beam evaporation (Methods) to
make a metal-oxide-semiconductor capacitor (MOSCap) geometry
(Fig.1b).Inthe MOSCap geometry, injected charge accumulates near
the SWCNT-dielectric interface, and the charge density drops off
exponentially with a Debye length of -1 nm (ref. 29). Despite the film
thickness (3.7 nm) being larger than the Debye length, we approxi-
mated therefractive index as being constant throughout the film. The
SWCNT filmwas grounded while the voltage was applied to the degene-
rately doped Sisubstrate. Because of this, a positive (negative) voltage
will decrease (increase) the Fermi level, resulting in anincrease in the
hole (electron) concentration.

The structural properties of the SWCNTSs were studied using
polarization-dependent Raman spectroscopy (Fig. 1c). The radial
breathing modes (RBMs) with Raman shifts between 141 cm™ and
171 cm™are the result of vibrations along the radial direction of the
nanotubes. The Raman shift of the RBMis determined by the diameter
of the SWCNTs*° and the width of the RBM indicates the presence of
multiple different diameters within the film. The two most abundant
diameters are 1.46 + 0.02 nm and 1.57 + 0.05 nm (see Supplementary
Fig.1foradditional details). The D-band mode (1,323 cm™) is caused by

the symmetry-breaking nature of defects within the SWCNTs, showing
that there are some defects present, butits low intensity relative to the
G-band mode indicates a low concentration of defects*. The G-band
mode comes from the first-order resonance in bulk graphite samples,
anditredshiftsin SWCNTs owing to their curvature and quantum con-
finement effects*. The G-band s splitinto two different modes called
the G"and G" modes and the Raman shift difference of these two modes
is consistent with past studies on semiconducting SWCNTSs, further
confirming the high quality of the films®. The RBM, D and G modes
all disappear in the Raman spectra as the polarization of the incident
lightis rotated, which s consistent with all the SWCNTSs being aligned
in the same direction. By comparing the intensity of the G* mode for
light polarized parallel and perpendicular to the extraordinary axis, the
alignment variation of the SWCNTs was calculated to be 7.2° (ref. 28).
Atomic force microscopy further corroborates the highly aligned
nature of the films (Fig. 1c). Using atomic force microscopy, the surface
roughness was calculated to be1.33 nm, which is much less than both
the spotsize (2 mm) and wavelength of light (600-2,200 nm) that was
used for spectroscopic ellipsometry.

The Mueller matrix is a4 x 4 matrix thatrelates the Stokes vector
of incident to reflected light, and it comprehensively describes the
polarized light-matter interactions®. The normalized Mueller matrix
was measured at 55°, 65° and 75° angles relative to the normal direc-
tion for each voltage with the extraordinary axis of the SWCNTs
at a 40° angle with the in-plane wavevector of the incident light
(SupplementaryFig.3). The M,, element was found to change by up to
0.03, whichismuchlarger than the instrumental uncertainty of ~0.001
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Fig.3|Gate-tunable, in-plane birefringence and dichroism of SWCNTs.
a,b, The voltage dependence of the birefringence (1., - n,,4) (@) and dichroism
(Kexe — Korg) (B) in highly aligned SWCNTs measured using Mueller matrix
ellipsometry. The largest tunability in birefringence and dichroism s
observed around the fundamental S,; transition. ¢,d, The magnitude of the
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is compared with other popular materials with in-plane anisotropy that were
measured in either a bulk crystal or thin-film form'>¢-*¢,

(Supplementary Figs. 4 and 5). In addition, a modulation in normal
incidence reflectance was observed in the films using Fourier transform
infrared spectroscopy (Supplementary Fig. 7). Therefore, the modu-
lation in the Mueller matrix is due to a change in the refractive index
ofthe SWCNTsinstead of random variations between measurements.
The anisotropic, complex refractive index was extracted from the
Mueller matrix using amulti-Lorentz oscillator model** that minimized
the root mean squared error (Supplementary Information).
Theextracted gate-tunable, complexrefractive indices are shown
inFig.2a-d. The peaksaround1,750 nmand 981 nminthe extraordinary
directionare attributed to the S,;andS,, sub-band excitonic transitions,
respectively. The S;; peak location differs from the theoretical energies
for1.46 nmand1.57 nm SWCNTs by 14 meV and 32 meV, respectively™.
These peaks are broadened since they are the convolution of multiple
chiralities of SWCNTSs. The two fundamental transitions of S, and S, in
the ordinary directionarel.15eVand2.05 eV, respectively. The S, tran-
sitionis observed near the S,, transition (1.19 eV), which is closer than
predicted by theory, but itis consistent with previous measurements
of the two resonances®*”. A peak near the S, transitionis also observed
inthe ordinary direction, but thisis attributed to the fact the SWCNTs
are not perfectly aligned, allowing ordinarily polarized light to excite
the S, transition in some of the nanotubes. The peak in the ordinary
directionisredshifted from the extraordinary one to 1,864 nm, which
corresponds to an SWCNT diameter of 1.6 nm, which is within therange
of diameters observed using polarized Raman spectroscopy. In addi-
tion, the same effectis observed by deconvoluting the RBM for various

polarization angles as theintensity of the large-diameter peak s found
to beless dependent onthe polarization angle than the small-diameter
one (Supplementary Fig. 8). This suggests that the larger-diameter
SWCNTs donotalign as efficiently as smaller ones. The refractive index
intheextraordinary directionis found tobelarger thanin the ordinary
direction because optical selection rules require the presence of a
phonon for light-matter interactions in the ordinary direction®. Not
only does the optical selection rule result in the oscillator strength,
andrefractiveindex, being largest in the extraordinary direction, but
italso resultsin the extraordinary transitions (S;; and S,,) being more
tunable by injected carriers than the ordinary ones (S, and S,;)*®. This
observationis consistent with previous measurements onthe chemical
dopingeffects of thin films of amixture of metallic and semiconducting
SWCNTs”. Wavelengths away from the resonances, such asA= 850 nm,
were also found to be tunable owing to the broadening and narrowing
ofthe resonant peaks that result in modulation away from the resonant
wavelength (Supplementary Fig. 9).

The refractive index can be tuned by injecting charges owing to
the plasmadispersion effect (PDE)*. The SWCNTs are naturally p-doped
owing to ambient adsorbates such as oxygen and water, resulting in
the Fermilevel beingin the lower half of the bandgap*’ (Fig. 2e). When
anegative voltageisapplied, electrons willbeinjected into the SWCNTs,
making the SWCNT become nearly intrinsic with minimal excess free
carriers. The intrinsic nature of the SWCNTs reduces Pauli blocking"
and increases the oscillator strength*. Conversely, when a positive
voltage is applied, the SWCNTs become more heavily p-doped,
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Fig. 4| Gate tunability of the extraordinary axis of SWCNTSs. a,b, The percent
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The tunability values were taken from the literature'”%23526770,

resultinginincreased Pauli blocking and decreased oscillator strength.
Therefore, a positive (negative) voltage decreases (increases) the
complexrefractive index. Although the applied voltage shifts the Fermi
level, the voltage is not strong enough to degenerately dope the
SWCNTs as seen by the persistence of the S;; resonance in k. As dis-
cussed above, the optical response of excitonic resonancesin SWCNTs
follows the Lorentz oscillator model with three key parameters for each
resonance: the oscillator strength ( f = v |W, (k)|", where Nisthe carrier
density and W, (k) is the exciton wave%unction in k-space evaluated
atthe momentum associated with the resonance***), whichis related
to the absorptivity of the resonance, the linewidth (I = a(m,n)N,
where a (m, n) is the exciton-carrier scattering coefficient that depends
on the chirality of the SWCNT*) and the resonance energy (£)*. The
gate-dependent oscillator strengths and linewidths of the S,; transi-
tion are shown in Fig. 2f. The oscillator strength is found to follow the
expected linear dependence on carrier concentration, given that the
sample is naturally p-doped ( f « —N)**. The decrease in oscillator
strength suggests that theinjected carriers are only ~-5% of the amount
necessary to fully bleach the S, exciton*. The linewidth changes with
carrier concentration since an increased number of carriers causes a
higher frequency of carrier-carrier scattering events. Therefore, we
observeapositive, linear relation between gate voltage and linewidth
as predicted previously by theory*.

The optical anisotropy in SWCNTs is caused by the optical selection
ruleswhere an electron can be excited by extraordinarily polarized light
without needing a change inits angular momentum, whereas an elec-
tronthatis excited by ordinarily polarized light must change its angular

momentum. Aligned SWCNTs therefore possess both birefringence
(Neye — Norg) and dichroism (k. — k,,.q) because of these optical selection
rules (Fig. 3a,b). The depolarization effects of the optical selection
ruleinthe ordinary directions resultin dampening of the peaks, which
is why the birefringence and dichroism are both positive over the
majority of the wavelengths studied. The optical selection rule leads
to polarization-dependent optical bandgaps since the fundamental
transitionsinthe extraordinary and ordinary directions are the S;; and
S, transitions, respectively. Because of this, the normalized dichroism
should approach unity for energies between these two transitions.
However, the maximum value was only 58% since the SWCNTSs are not
perfectly aligned. Therefore, dichroism can be further improved by
increasing the alignment of SWCNTSs. Since the extraordinary refrac-
tive index has larger tunability than the ordinary refractive index,
the tunability of the birefringence and dichroism is approximately
equalto the tunability of the extraordinary refractiveindex. Therefore,
the S,;resonance showed the largest tunability for both birefringence
and dichroism.

Aligned SWCNTs have normalized birefringence valuesin the near
infrared that are comparable to well-known birefringent materials such
asliquid crystalsand CaCO; (Fig. 3c). Aligned SWCNTs also show larger
normalized birefringence values than other quantum-confined materi-
als that are gate tunable such as black phosphorus and ReS,. SWCNTs
show larger birefringence than these low-dimensional materials in
that the optical selection rules for SWCNTs discussed above resultina
relatively large optical bandgap difference between the extraordinary
and ordinary axes. The optical bandgap difference for SWCNTSs was
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axes, and their phase difference, for the optimal geometry (the bottom HfO,
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SWCNT layer.

calculated to be 436 meV, while other low-dimensional materials do
not possess similar rules. For example, ReS, has an optical bandgap
difference of 72 meV between its two in-plane, perpendicular axes.
Since the optical bandgap difference in SWCNTs is much larger than
the linewidth of the S,, resonance (210 meV), only the extraordinary
directionis excitonic while the ordinary direction acts as a dielectric.
Tothebest of our knowledge, thisresultsin aligned SWCNTs having the
largest normalized birefringence of any material <4 nmthick, making
itanexcellent candidate for compact, energy-efficient, active control
of light. Aligned SWCNTs also show alarge normalized dichroismvalue
for the same reasons as its large birefringence (Fig. 3d). However, its
normalized dichroism is still lower than materials such as BaTiS, and
black phosphorus whose dichroism is the result of crystalline bonds.
As discussed above, the aligned SWCNTs normalized dichroism can
befurtherincreased by improved fabrication techniques since we still
observed some S,;; absorption in the ordinary direction because the
SWCNTswere not perfectly aligned. Further, it should also be noted that
black phosphorus and BaTiS; are only available in bulk single-crystal
formwhere they exhibit this high normalized dichroism, limiting their
potential applications. In addition, of all the materials compared,
aligned SWCNTSs possess the best combination of large, tunable aniso-
tropy with ultrathin, wafer-scale fabrication and ambient environment
stability, makingitideal for numerous electro-optical applications.
The normalized change in the real and imaginary parts of the
refractive index for various wavelengths and carrier densities (N,) is
shown in Fig. 4a,b, respectively. The carrier density was calculated
using a parallel plate capacitor model, N, = eo:;fé_zvg' where ¢ is
the vacuum permittivity, €s;o, is the relative permittivity of SiO,
(3.9 (ref. 47)), eis the charge of an electron, V, is the gate voltage and

ds0, is the thickness of the SiO, (309 nm). The sign of N, also indicates
the dominant carrier type where a positive (negative) carrier concen-
trationmeans that the dominant carrieris holes (electrons). This model
assumes that the intrinsic carrier density of the SWCNTSs is much less
thanN_, whichis consistent with SWCNTs of this diameter*®. Figure 4a,b
alsouses atwo-dimensionalinterpolation to determine the tunability
ofthe extraordinary refractive index between the carrier densities that
were studied. The real and imaginary parts of the refractive index are
found to be the most tunableat 2,200 nmand 1,660 nm, respectively.
This discrepancy in wavelengthsis consistent with the Kramers-Kronig
relationwhere theimaginary partis largest at the resonant wavelength
while the real part is largest slightly redshifted from the resonance
(Supplementary Fig. 6). Thereal and imaginary parts of the refractive
index show the largest tunability around the S;; resonance since it
has the largest oscillator strength of all the transitions when V,=0V,
making it the most susceptible to PDE. The normalized change in
the refractive index in the extraordinary direction is compared with
other materials in Fig. 4c,d. Bulk semiconductors (Si, Ge and GaAs)
all rely on bulk electro-optic effects, such as the Franz-Keldysh and
Kerr effects, to tune their refractive index, which enable broadband
modulation of their complex refractive indices. However, the magni-
tude of the change in refractive index is relatively small. Because of
the small change in refractive index, electro-optical systems based
on these devices require interaction lengths that are typically much
longer thanthe wavelength of light. Unlike these bulk semiconducting
materials, the refractive index of SWCNTs, both aligned and unaligned,
is dominated by its excitonic transitions. The primary exciton reso-
nance (S;;) of SWCNTSs enables it to achieve larger modulation than
traditional bulk semiconductors and IlI-V multi-quantum wells
(Fig.4c,d). Unaligned SWCNT films are found to have larger modulation
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inboth nand kthan aligned SWCNT films because of the smaller sheet
resistances of unaligned films***°. The lower sheet resistance in
unaligned filmsis primarily because unaligned films have more points
of contact between nanotubes for charge to transfer. While this lower
sheet resistance aids electro-optical tuning, the unaligned tubes do
not possess electronic anisotropy and hence do not produce as much
birefringence as the aligned nanotubes. In addition, according to the
effective medium approximation of a subwavelength grating®’, pat-
terning unaligned SWCNTSs does not produce as large of optical aniso-
tropy, and less tunable anisotropy, as the electronic-caused anisotropy
ofthe highly aligned SWCNTs (Supplementary Fig. 10). In addition to
the electrostatic-driven PDE that we studied, the S;; transition canalso
be modulated by the Stark effect™. However, the Stark effect typically
requires anelectric field of similar strength to the ones we have studied
here toshift the bandgap on the order of several meV without consider-
ablyaltering the intensity of the peak. Because of this small modulation,
itseffectis normally only seen at low temperatures, making it unfeasible
for large-scale electro-optic applications. In addition, we also found
electrostatic gating to yield a larger modulation in SWCNTSs than the
Stark effect as theimaginary part of the refractive index was modulated
by 4.3% from electrostatic gating while it was only modulated by 1.2%
by the Stark effect with an equivalent electric field intensity. However,
itisworthnotingthat the Stark effect was measured in semiconducting
(6,5) chirality SWCNTs instead of the 1.46 nm diameter SWCNTs studied
here. Therefore, electrostatically doped, highly aligned SWCNTSs can
achieve larger modulation in its complex refractive index than tradi-
tional semiconductors since itis modulating a strong resonance, while
electrostatic gating of SWCNTs outperforms the Stark effect in them.

The nanometre-scale thickness of the semiconducting SWCNTs
makes it an excellent candidate for low-loss application, which is
supported by the observation that it absorbs less light than mono-
layer graphene (Supplementary Fig. 11). As such, we have designed
and simulated a simple, birefringent phase modulator using highly
aligned SWCNTSs to demonstrate their potential application (Fig. 5a).
The SWCNTSs are placed between stacks of HfO, and Ag to form a
high-Q, closed-cavity system. HfO, is chosen as the dielectric because
it is approximately impedance matched to the ordinary direction of
the SWCNTs in the near infrared, which maximizes the anisotropy at
the SWCNT-dielectric interface in addition to the ease of conformal
thin-film deposition viaatomic layer deposition techniques. Likewise,
Agischosenforthereflective layers owingtoits ability to minimize the
loss in the system compared with other metals. The reflective nature
of the Ag layers forms a high-Q Fabry-Perot cavity that strongly con-
fineslightin the HfO,and SWCNT layers. The amplitude and phase of
reflected light at a normal incidence is simulated using the transfer
matrix method®. By varying the thicknesses of the two HfO, layers,
the cavitiesresonant energy is tuned fromA=1,400 nmto 2,200 nmas
shown by the reflectance minimum in Fig. 5b. The Fabry-Perot mode
is not perfectly linear in Fig. 5b because the real part of the refractive
index of the SWCNTSs is wavelength dependent. Further information
on the absorptance of these modes can be found in Supplementary
Fig.12. The cavity mode also corresponds to the predicted relative
phase modulation, which confirms that the phase modulationis caused
by a change in the Fabry-Perot cavity by injecting carriers into the
SWCNT layer (Fig. 5¢). At the near-infrared wavelength of 1,800 nm,
the relative phase difference is found to be tuned by -117° (Fig. 5d).
The performance of phase modulators is typically quantified using
a simple figure of merit (FOM = phase modulation (°)/insertion loss
(dB))**. Our structure achieves an FoM 0f 15.2°/dB, which is comparable
to phase modulators that use an active layer coupled to a cavity mode
with asimilar Q-factor®*’ (Supplementary Table 1). However, the FoM
canbeincreased to the order of 100’s by coupling the active material
to a cavity mode with an extremely high Q-factor showing an obvious
path forward to improving on our design®. However, these high FoM
phase modulatorsalso rely onbulk active materials. Quantum-confined

systems, such as SWCNTSs, have the potential to greatly reduce the
energy needed for phase modulation since less material needs to
be tuned to observe phase modulation. Nonetheless, as a proof of
principle, aligned SWCNTSs can be used as a free-space birefringent
phase modulator.

Discussion

In conclusion, the tunability in the optical anisotropy of wafer-scale,
highly aligned, semiconducting SWCNTSs was studied using Mueller
matrix ellipsometry. Aligned SWCNTs were found to possess birefrin-
gence and dichroism comparable to the most widely used anisotropic
materials such as CaCO; and liquid crystals in the near infrared and
the normalized birefringence and dichroism in highly aligned SWC-
NTs had record values for films <4 nm thick. However, unlike these
traditional anisotropic materials, aligned SWCNTSs were found to be
tunable through electrostatic gating, which will enable them to be
implemented into active electro-optic systems without the need of
it being incorporated into a heterostructure with an actively tunable
material. Thereal and imaginary parts of the refractive index of these
SWCNT films are tuned by 5.9% and 14.3% in the infrared at 2,200 nm
and 1,660 nm, respectively, whichislarger than the tunability of Si, llI-V
semiconductors and IlI-V multi-quantum wells. Our results have the
potential to form the basis of ultrathin, compact and energy-efficient
electro-optical systems for the active control of the polarization of
light, which we have demonstrated by simulating a birefringent phase
modulatoratA=1,800 nm.

Online content

Any methods, additional references, Nature Portfolio reporting sum-
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Methods

SWCNT film fabrication

The highly aligned SWCNT films were prepared using a previous
multiple dispersion and sorting process®. The 0.3 cm x 0.3 cm metal
contacts were deposited under vacuum (<5 x 107 Torr) using an E-beam
evaporator (Kurt]. Lesker PVD 75). The 5 nm Ti and 45 nm Au were
deposited sequentially with a deposition rate of 2 A s™, and wires
were connected using an Ag paste. The sample was grounded using
the Ag paste to connect a wire to the p**-silicon substrate.

Optical characterization. Raman spectroscopy and normal incidence
reflectance from 600 nm to 1,050 were performed using a Horiba
Scientific confocal microscope (LabRAM HR Evolution). Thisinstrument is
equippedwithan Olympus objective lens (up to x100) and three different
grating (100,600 and1,800)-based spectrometers, which are coupled to
aSifocal planearray detector. A continuous-wave excitation source with
excitation wavelength at 633 nm was used with the x100 objective lens
at 3.2% laser power, which corresponds to a power of 7 uW. The incident
light passed throughalinear polarizer beforeinteracting withthe sample.
Reflectance measurementsfrom1,600 nmto 2,200 nmwere performed
onaFourier transforminfrared spectrometer (Bruker Vertex 80v) using
aliquid nitrogen-cooled MCT-D316-025 detector with a resolution of
16 cm™. The microscope objective was removed with aninternal aperture
of 1.5 mmto minimize the angular spread of theincidentlight. Datawere
takenatboth polarization states using aZnSe wiregrid polarizer (Thorlabs
WP25H-Z) from—-80 Vto 80 V (Keithley 230). The data were normalized
by the reflection from asilver mirror of similar size to the sample.

Mueller matrix ellipsometry

Spectroscopic ellipsometry was completed using aJ.A. Woollam-RC2
ellipsometer in Mueller matrix mode, which covers the visible and infra-
red wavelength regimes (300-2,500 nm). Analysis of the data used the
corresponding CompleteEase software to extract the anisotropic, com-
plex optical constants (using a uniaxial, multi-Lorentz oscillator model)
aswellasfilm thickness and roughness. Ellipsometry was also performed
onthe bare SiO,/Si substrate toimprove the accuracy of our results.

Data availability

Select anisotropic refractive index values (V=0V,-80V and 80 V)
are available in Supplementary Table 2. All other data are available
uponrequest of the corresponding author.
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Figure S1. Identification of diameters and possible chiralities present in thin film. (a) The Raman
spectrum of aligned SWCNTSs for light polarized parallel to the extraordinary axis was deconvoluted using
a least square fit method to a series of Gaussian curves to identify the most common diameters (d:). (b)
The diameter of SWCNTSs as a function of the chiral indices (n, m) with the confidence regions of the two
strongest RBM modes outlined using dashed lines. In total, 13 different semiconducting chiralities (with n
> m) fall within these two ranges.
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Figure S2. Raman spectra along the principle axes. Polarized Raman spectra for light polarized along
the (a) extraordinary and (b) ordinary directions. The G and D modes are still observed for light polarized
along ordinary axis showing the imperfect alignment of the SWCNTSs and allowing for the angular variation
between nanotubes to be calculated as 7.2°.

Mueller Matrix Ellipsometry

Standard ellipsometry measures the relative amplitude (y = arctan (M) where

IrTEl
rm and rre are the reflection coefficients of the sample for TM and TE polarized light,

respectively) and phase (A = ¢y — ¢z Where drm and ¢re are the phases of TM and
TE reflected light, respectively). Since there are two measurements at each wavelength
for standard ellipsometry, it can accurately measure both the real and imaginary parts of

2



the isotropic refractive index. However, for uniaxial, anisotropic materials, a minimum of
four measurements at each wavelength is required to determine the complex refractive
indices along the ordinary and extraordinary directions. Therefore, standard ellipsometry
is insufficient for anisotropic. This lack of information for anisotropic materials can be
overcome using multiple measurements of standard ellipsometry where the incident angle
of light is varied when the extraordinary axis is out-of-plane, and the sample is rotated
around its normal when the extraordinary axis is in-plane. However, a simpler approach
for anisotropic materials is to use Mueller matrix ellipsometry.

The normalized Mueller matrix (M) relates the Stokes vector of the incident (Sinc) and
reflected (Srer) light (Sret = MSinc)b?. The Stokes vector completely describes the
polarization state of any wave of light, and it is defined as:

ITotal
ITM - ITE
S = 1
Iys — 145 @)
Ig =1,

where | is the intensity, and the subscripts describe the polarization (45 and -45 denote
the cross polarizations and R and L denote right and left hand circularly polarizations,
respectively). The Stokes vector is typically normalized such Itotal = 1. Since the Stokes
vector spans polarization space, the Mueller matrix provides a comprehensive description
of the light-matter interactions. Although Mi1 = 1 is fixed by the normalization process,
Mueller matrix ellipsometry measures the 15 other Mueller matrix elements at every
wavelength providing enough information to calculate the complex refractive index of
anisotropic measurements.

The complex refractive index (i) of a semiconductor is modelled using a series of
Lorentz oscillators?:

RAE) = o + 3y L 2)
where ¢, is the static permittivity. The sum is over all of the resonant transitions of the
semiconductor. Ej, fi, and I; are the energy, oscillator strength, and linewidth of the j™
resonance, and E is the energy of light. The models refractive index enables the Mueller
matrix to be calculated using a transfer matrix method which is fitted to the experimental
data by minimizing the root mean-squared error (RMSE =

\/15;—(; Yi(pMod — lpfxp)z + (AMod — A‘f’”")2 ) where p is the number of wavelengths, q is

the number of fit parameters, “Mod” and “Exp” denote the model and experimental values,
and the sum is over all of the wavelengths).

In order to ensure the accuracy of our model, we performed Mueller matrix
ellipsometry at incident angles of 55°, 65°, and 75° to reduce the effects of noise. We



also aligned the extraordinary axis of the SWCNTSs to a =35° with the in-plane wavevector
of the incident light to observe the effects of the extraordinary and ordinary axes’ refractive
indices. Standard ellipsometry was also performed on the SiO2/Si substrate without
SWCNTs to determine the thickness of the SiO2 layer. While fitting the Lorentz oscillator
model to the experimental data, we used the CompleteEase software from J.A. Woollam,
and the fit parameters were the Lorentz oscillators, the static permittivities, SWCNT layer
thickness, and in-plane alignment of the extraordinary axis. The SWCNTSs layer thickness
and in-plane alignment of the extraordinary axis were determined using the zero voltage
measurements, and they were held constant for all other voltages. Our models resulted
in RMSE values < 3 which indicates their accuracy.



(a)

18 1.6

My —My,

Energy (eV)

1.2 0.9

(d)

600 800 1000 1200 1400 1600 1800 2000 2200

1.8 1.5

Wavelength (nm)
Energy (eV)
1.2 0.9

{e)

0.6

-1 Shin
600 800 1000 1200 1400 1600 1800 2000 2200

My — My, == Model

Energy (eV)
1815 1.2

0.9
RMSE = 2.44

0.6

Wavelength {nm)

Energy (eV)

1815 1.2 0.9 0.6

-8 550 - g5°

(c)

®

- 75°

Energy (eV)
0.9

1815 1.2

0.6
RMSE = 2.37

600 800 1000 1200 1400 1600 1800 2000 2200
Wavelength (nm)
Energy (eV)
0.9

1.8 1.5 1.2 0.6

RMSE = 2.22

=

RMSE = 2.09

600 800 1000 1200 1400 1600 1800 2000 2200
Wavelength (nm)

(@)

18 15

Energy (eV)
0.9

{(h

06

1.2

600 800 1000 1200 1400 1600 1800 2000 2200
Wavelength (nm)

Energy (eV)

1815 12 0.9 0.6

(i}

600 800 1000 1200 1400 1600 1800 2000 2200
Wavelength (nm)

Energy (eV)

1815 12 09 0.6

RMSE = 2.13

2V RMSE = 2.23

RMSE = 2.40

Figure S3. Voltage dependence of select Mueller matrix elements. Experimental and model values of
select Mueller matrix elements when the extraordinary axis of the CNTs makes a 40° degree angle with the
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Figure S4. Gate dependence of select Mueller matrix elements. The gate dependence of M12 at angles
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most sensitive at energies below the resonance which is consistent with our findings.
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Figure S7. Normal incidence reflectance. (a) Experimental and (b) simulated normal incidence
reflectance for light polarized along the extraordinary (solid lines) and ordinary (dashed lines) axes as well
as the SiO2/Si substrate from A = 1,600 nm to 2,200 nm. The modulation in reflectance in the
extraordinary direction agrees well with those predicted by theory. (c) Experimental and (d) simulated
normal incidence reflectance for light polarized along the extraordinary (solid lines) and ordinary (dashed
lines) axes as well as the SiO2/Si substrate from A = 600 nm to 1,050 nm.
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Figure S8. Deconvoluted, polarization-dependent radial breathing mode (RBM). (a) Raman spectra
for various incident polarization angles (0° is parallel to the extraordinary axis) of the RBM. The
experimental data is fitted to a double Gaussian model with each Gaussian being attributed to relatively
large- (smaller Raman shift) and small- (larger Raman shift) diameter SWCNTSs. (b) The polarization-
dependent area-under-the-curve of the two Gaussians normalized to the 0° value. The large-diameter
SWCNTs are found to be less dependent on the polarization angle which supports our conclusion that
they are less well aligned than the small-diameter SWCNTs. By comparing the intensities at 0° and 90°,
the angular variation in alignment is calculated as + 10.4° and £ 4.7° for large- and small-diameter
SWCNTSs, respectively.
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Figure S9. Tunability of optical properties between resonances. (a) Gate-dependent contribution of
the S22 and Ss3 resonances to the imaginary part of the permittivity (€2) of the aligned SWCNTSs at and
between their resonant energies. (b) The gate induced modulation of €2 for the S22 and Ss3 resonances
and the aligned SWCNT film. The total modulation is found to closely follow combined modulation of the
S22 and Ss3 resonances from 600 to 1050 nm showing that the resonances cause the modulation of the
SWCNTSs optical properties.



(@) Energy (eV)
1.2

0.8

24 20 16
2.0

— Unaligned SWCNTs
1.91 — Patterned SWCNTs (n))

— Patterned SWCNTs (n.)

1.8
1.7
1.6
1.5
14

1.3

600 800 1000 1200 1400 1600
Wavelength (nm)

Energy (eV)

2218 14 1.0

0.6

— Aligned SWCNTs
— Patterned, Unaligned
SWCNTs

600 800 1000 1200 1400 1600 1800 2000 2200

Wavelength (nm)

Figure S10. Comparison of aligned SWCNTs and patterned, unaligned SWCNTs using an effective
medium approximation. (a) The real part of the refractive index of unaligned SWCNTSs and the effective
refractive index unaligned SWCNTs patterned into a subwavelength grating®. Light polarized parallel
(perpendicular) to the repeated unit cell of the grating is denoted by || (1). (b) The gate-tunable
birefringence of the patterned SWCNTs is compared to that of our highly-aligned SWCNTs with the
maximum modulations labelled. The shaded region shows the modulation of the two systems for the
same maximum applied electric field (+ 154 MV/m). The aligned SWCNTs are found to produce larger
anisotropy, and that anisotropy is found to be more tunable than patterned SWCNTSs.

@) Energy (eV) {b)
068 066 0.64 062 060 0.58
— Extraordinary

n
=3

=}

--- Ordinary

@

| —
o 1= o o o
& 3 & 8 8
soueydiosqy
CNT Thickness (nm)
B

Monolayer e .
Graphene = S -

bt

1)

B
N

Absorptance

CNT Thickness (hm)

1800 1900 2000 2100 2200 1800 1900 2000
Wavelength (nm)

Energy (eV)

0.68 0.66 0.64 0.62 0.60 0.58

2100
Wavelength (nm)

2200

—_—
3]
—

Energy (eV)

0.68 0.66 0.64 0.62 0.60 0.58

1800 1900 2000

et

S
o
8

v

=
1=
@

S
£
aouepdiosq

o
o
~

2100 2200

Wavelength (nm)

Figure S11. Absorptance of aligned SWCNT films. (a) Gate-dependent absorptance of aligned
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Both directions were found to be less absorptive than monolayer graphene (grey line) for wavelengths
longer than 2050 nm. The SWCNT film thickness dependence on an SiO2/Si substrate along the (b)
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Figure S12. Absorptance of relative phase modulator. Absorptance along the (a, c¢) extraordinary and
(b, d) ordinary direction of the phase modulator in Figure 5 of the manuscript with £6.03x1012 cm-
carriers injected. All of the configurations show an absorptive cavity mode. The absorptance along the (e)
extraordinary and (f) ordinary axes of a device optimized for A = 1.55 ym in both the on (red) and off
(blue) states show that upon the injection of holes, the cavity mode narrows and shifts from 1,800 nm to
1,803 nm in the extraordinary direction causing the phase modulation in that direction. The inset in (e)
shows the absorption near the resonant wavelength.

Table S1. Performance comparison of several electro-optical phase modulators in the near-infrared.

Active Material Cavity Mode Operating Loss Max Phase Figure of Reference
(Thickness) Wavelength (dB) Modulation (°) Merit
(nm) (°/dB)
AIN (100 nm) Plasmonic 1,550 12 180 15 i
ITO (5 nm) Plasmonic 1,550 8 303 38 6
Metasurface
ITO (3 nm) Si Nanodisks 1,696 14.2 240 16.9 U
AlGaAs/GaAs n/a 860 5.7 120 21 8
Multi-Quantum-
Well (1,500 nm)
Liquid Crystals n/a 633 5.2 179 34.4 i
LiNbOs (100 Notched Silicon 1,564 .409 360 880 1o
nm) (Q > 30,000)
Si (510 nm) Bound State in 1,535 2.3 240 104 11
the Continuum
by patterning Si
(Q >10,000)
Aligned Closed Cavity 1,800 7.7 117 15.2 Our Work
SWCNTs of Ag Mirrors
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Table S2. Anisotropic, complex refractive index of aligned SWCNTSs for gate voltages of -80 V, 0 V, and

80 V on an SiO2/Si substrate.

V=-80V V=0V V=80V
Wa\(/EIG;]gth Nord Kord Next Kext Nord Kord Next Kext Nord Kord Next Kext
nm
500 1.79 1 0.10 | 2.00 | 0.34 | 1.80 | 0.09 | 2.01 | 0.34 | 1.80 | 0.09 | 2.01 | 0.34
501 1.7910.10| 2.00 | 0.35|1.80|0.09|201|/0.34|180|0.10|2.01|0.34
502 1.80(0.10]201|035|180|0.10{201/0.34|1.80|0.10|2.01]0.35
503 180 (0.11(2.01|035|180|0.10|2.01 035|180 |0.10 | 2.01 | 0.35
504 1.80(0.11(2.01|035|180|0.10(2.02 035|180 |0.11|2.02|0.35
505 1.80|0.11 201|036 |180|0.11|2.02|0.35|1.80|0.11|2.02 | 0.36
506 1.80|0.11|2.02 036|180 |0.11|2.02|0.36|1.81|0.11|2.02 | 0.36
507 1.80|0.12 |12.02 036|181 |0.11|2.02|0.36|1.81|0.12|2.02|0.36
508 181|012 12.02|036|181|0.12 |2.03|0.36|1.81|0.12|2.03|0.36
509 181|012 12.03|035|181|0.12|2.03|0.36|1.81|0.12|2.03|0.36
510 1.81|0.12203|035|181|0.12 203 |0.36|1.81|0.12|2.03|0.36
511 1.81(0.12203|035|182|0.12 203 |0.36|1.82|0.12 | 2.03|0.36
512 1.82|0.12 203 |035|182|0.12 204 |0.35|1.82|0.12 | 2.04 | 0.36
513 1.82|0.12 204 035|182 |0.12 204 |0.35|1.82|0.13|2.04|0.35
514 1.82|0.12 204034 |182|0.12 204 |0.35|1.82|0.13|2.04|0.35
515 1.82|0.12 204034 |183|0.12 204 |0.35|1.83|0.13|2.04]|0.35
516 1.83 10121204034 |183|0.12|2.04 035|183 |0.13|2.04|0.35
517 1831012204034 |183|0.12|2.05|0.34|1.83|0.13|2.05|0.35
518 1.83/0.12 |12.04 1033 |183|0.12|2.05|0.34|1.83|0.13|2.05|0.34
519 1.8310.12 |12.04 1033|184 |0.12 205|034 |1.84|0.12|2.05|0.34
520 1.84 |1 0.12 |2.04 1033|184 |0.12 205|034 |1.84|0.12 | 2.05|0.34
521 1.84 | 0.11|2.04 1033|184 |0.12 205|033 |1.84|0.12|2.05|0.34
522 184 | 0.11|2.05|0.32|1.84|0.12|2.05|0.33|1.84|0.12 | 2.05 | 0.33
523 184 | 0.11|2.05|0.32|1.84|0.12 | 2.05|0.33|1.84|0.12 | 2.05 | 0.33
524 184 10.11 1205|032 |1.84|0.11|2.05|0.32|1.84|0.12 | 2.05 | 0.33
525 1.84 | 0.11|2.05|0.32|185|0.11 |2.05|0.32|1.85|0.11 | 2.05| 0.32
526 1.84 |1 0.10|2.05|0.31|185|0.11 |2.05|0.32|1.85|0.11| 2.05| 0.32
527 1.85|0.102.05|0.31|185|0.11 |2.05|0.32|1.85|0.11| 2.05| 0.32
528 185|010 205|031 |185|0.10|2.05|0.31|1.85|0.11|2.06|0.31
529 185|010 205|031 |185|0.10|2.05|0.31|1.85|0.10| 2.06 | 0.31
530 1.85|0.09 205|030 |185|0.10|2.06 |0.31|1.85|0.10| 2.06 | 0.31
531 1.85|0.09 205|030 |185|0.10 | 2.06 | 0.30 | 1.85| 0.10 | 2.06 | 0.30
532 1.85|0.09 |2.05|030|185|0.09|2.06|030|1.85|0.09|2.06|0.30
533 1.84 | 0.09 | 2.06 | 0.29 | 1.85 | 0.09 | 2.06 | 0.30 | 1.85 | 0.09 | 2.06 | 0.30
534 1.84 | 0.08 | 2.06 | 0.29 | 1.85 | 0.09 | 2.06 | 0.29 | 1.85 | 0.09 | 2.06 | 0.29
535 1.84 | 0.08 | 2.06 | 0.28 | 1.84 | 0.09 | 2.06 | 0.29 | 1.84 | 0.09 | 2.06 | 0.29
536 1.84 | 0.08 | 2.06 | 0.28 | 1.84 | 0.08 | 2.06 | 0.28 | 1.84 | 0.08 | 2.06 | 0.28
537 1.84 | 0.08 | 2.06 | 0.27 | 1.84 | 0.08 | 2.06 | 0.28 | 1.84 | 0.08 | 2.06 | 0.28
538 1.84 | 0.07 | 2.06 | 0.27 | 1.84 | 0.08 | 2.06 | 0.27 | 1.84 | 0.08 | 2.06 | 0.27
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539 1.84 | 0.07 | 2.06 | 0.27 | 1.84 | 0.08 | 2.06 | 0.27 | 1.84 | 0.08 | 2.06 | 0.27
540 1.84 1 0.07 | 2.06|0.26 | 1.84 | 0.07 | 2.06 | 0.26 | 1.84 | 0.07 | 2.06 | 0.26
541 1.83 1 0.07|206|0.26 | 1.84 | 0.07 | 2.06 | 0.26 | 1.83 | 0.07 | 2.06 | 0.26
542 1.83|0.07|2.05|0.25|1.83|0.07|205|0.26 | 1.83 | 0.07 | 2.05 | 0.26
543 1.83 | 0.06 | 2.05 | 0.25|1.83 | 0.07 | 2.05| 0.25 | 1.83 | 0.07 | 2.05 | 0.25
544 1.83 | 0.06 | 2.05 | 0.24 | 1.83 | 0.07 | 2.05 | 0.25 | 1.83 | 0.07 | 2.05 | 0.25
545 1.83 | 0.06 |2.05|0.24|1.83|0.06 |2.05|0.24 |1.82|0.07 | 2.05|0.24
546 1.82 | 0.06 | 2.05 | 0.23 | 1.82 | 0.06 | 2.05| 0.24 | 1.82 | 0.06 | 2.05 | 0.24
547 1.82 | 0.06 | 2.05 | 0.23 | 1.82 | 0.06 | 2.04 | 0.23 | 1.82 | 0.06 | 2.04 | 0.23
548 1.82 1006|204 |022|182|0.06|204|0.23|1.82|0.06|2.04]|0.23
549 1.82 006|204 |022|182|0.06|204|0.22|1.81|0.06|2.04]|0.22
550 1.81|0.06|204|0.21|181|0.06|204|0.22|1.81|0.06|2.04]|0.22
551 1.81005|204|0.21|181|0.06|203|0.22|1.81|0.06|2.03]|0.21
552 1.81005|203|0.21|181|0.06|203|0.21|1.81|0.06|2.03]|0.21
553 1.81005|203|0.20|181|0.06|203|0.21|1.80|0.06|2.03]|0.21
554 1.80 | 0.05|2.03|0.20|1.80 | 0.06 | 2.02 | 0.20 | 1.80 | 0.06 | 2.02 | 0.20
555 1.80|0.05|2.02|0.19|1.80|0.06 | 2.02 | 0.20 | 1.80 | 0.06 | 2.02 | 0.20
556 1.80|0.05|2.02|0.19|1.80|0.06 | 2.02 | 0.20 | 1.79 | 0.06 | 2.02 | 0.20
557 1.80|0.05|2.02|019|1.79|0.06 | 201 |0.19 |1.79 | 0.06 | 2.01 | 0.19
558 1.79|10.05|201|0.18|1.79|0.06 | 201 |0.19 | 1.79 | 0.06 | 2.01 | 0.19
559 1.79|10.05|201|0.18|1.79|0.06 | 201 |0.19 |1.79 | 0.06 | 2.01 | 0.19
560 1.7910.05|201|0.18|1.79|0.06 | 2.00 | 0.18 | 1.78 | 0.06 | 2.00 | 0.18
561 1.7910.05|2.00|0.18 | 1.78 | 0.06 | 2.00 | 0.18 | 1.78 | 0.06 | 2.00 | 0.18
562 1.78 1 0.05|2.00|0.17 | 1.78 | 0.06 | 2.00 | 0.18 | 1.78 | 0.06 | 1.99 | 0.18
563 1.7810.05|199|0.17|1.78 | 0.06 | 199 |0.18 | 1.77 | 0.06 | 1.99 | 0.18
564 1.7810.05|199|0.17|1.78 |0.06 | 199 |0.17 | 1.77 | 0.06 | 1.99 | 0.17
565 1.78 1005|199 |0.17|1.77|0.06 | 1.99 | 0.17 | 1.77 | 0.06 | 1.98 | 0.17
566 1.77 1005|198 |0.16 |1.77 | 0.06 | 1.98 | 0.17 | 1.77 | 0.06 | 1.98 | 0.17
567 1.77 1005|198 |0.16 |1.77 | 0.06 | 1.98 | 0.17 | 1.76 | 0.06 | 1.98 | 0.17
568 1.77 1005|198 |0.16 |1.77 | 0.06 | 1.97 | 0.16 | 1.76 | 0.06 | 1.97 | 0.16
569 1.77 1005|197 |0.16 |1.76 | 0.06 | 1.97 | 0.16 | 1.76 | 0.06 | 1.97 | 0.16
570 1.77 1005|197 |0.16 |1.76 | 0.06 | 1.97 | 0.16 | 1.76 | 0.06 | 1.96 | 0.16
571 1.76 | 0.05| 197 | 0.15|1.76 | 0.06 | 1.96 | 0.16 | 1.75 | 0.06 | 1.96 | 0.16
572 1.76 | 0.06 | 1.96 | 0.15 | 1.76 | 0.06 | 1.96 | 0.16 | 1.75 | 0.07 | 1.96 | 0.16
573 1.76 | 0.06 | 1.96 | 0.15 | 1.75 | 0.06 | 1.96 | 0.16 | 1.75 | 0.07 | 1.95 | 0.16
574 1.76 | 0.06 | 1.95 | 0.15|1.75|0.06 | 1.95 | 0.15 | 1.75 | 0.07 | 1.95 | 0.15
575 1751006 |195|0.15|175|0.07|195|0.15|1.74 | 0.07 | 1.94 | 0.15
576 1751006 | 195|0.15|1.75|0.07 | 1.94 | 0.15 | 1.74 | 0.07 | 1.94 | 0.15
577 1751006 | 1.94 | 0.14 | 1.74 | 0.07 | 1.94 | 0.15 | 1.74 | 0.07 | 1.94 | 0.15
578 175|006 |194|0.14|1.74|0.07 {194 | 0.15 | 1.74 | 0.07 | 1.93 | 0.15
579 175|006 |194|0.14|1.74|0.07 {193 |0.15| 1.73 | 0.07 | 1.93 | 0.15
580 174|006 |193|0.14|1.74|0.07 {193 |0.15| 1.73 | 0.08 | 1.93 | 0.15
581 174|007 {193 |0.14|1.73|0.07 (193 |0.15|1.73 | 0.08 | 1.92 | 0.15
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582 1741007 (193|014 (173|008 |192|0.14|1.73 |0.08 | 1.92 | 0.15
583 1741007192014 173008 |192|0.14|1.73 |0.08 | 1.92 | 0.14
584 1731007192014 |1.73|0.08|192|0.14|1.72|0.08 |1.91|0.14
585 1.731007|191(0.14|1.73|0.08|191|0.14|1.72|0.09 | 1.91 | 0.14
586 1.731007|191|0.14|1.72|0.08 |191|0.14 | 1.72 | 0.09 | 1.90 | 0.14
587 1.731007|191|0.14|1.72|0.09 |190|0.14 | 1.72 | 0.09 | 1.90 | 0.14
588 1731008 |190|0.13|1.72|0.09 190 |0.14 |1.72 | 0.09 | 1.90 | 0.14
589 1.72 1008|190 |0.13|1.72|0.09 190 |0.14|1.71|0.10 | 1.89 | 0.14
590 1.72 1008|190 |0.13|1.72|0.09|1.89|0.14|1.71|0.10 | 1.89 | 0.14
591 1721008189013 |1.71|0.10|189|0.14|1.71|0.10|1.89 | 0.14
592 1721009189013 (171010189 |0.14|1.71 |0.10 | 1.88 | 0.14
593 1721009189013 |1.71|0.10|1.88|0.14|1.71|0.11 | 1.88 | 0.14
594 1721009188013 |1.71|0.10|1.88|0.14|1.71|0.11 | 1.88 | 0.14
595 171009188013 171011188 |0.14|1.71|0.11 | 1.87 | 0.14
596 171010188013 |1.71|0.11 187 |0.14|1.71|0.12 | 1.87 | 0.14
597 1.71010|187|0.13|1.71|0.11 187 |0.14|1.71|0.12 | 1.87 | 0.14
598 1.71|010|187|0.13|1.71|0.12 |1.87|0.14|1.71|0.13 | 1.86 | 0.14
599 171011187013 |1.71|0.12 |186|0.14|1.71|0.13 | 1.86 | 0.14
600 1.71)011|186(0.13|1.71|0.13 186 |0.14|1.71|0.13 | 1.86 | 0.14
601 1.71)011|186(0.13|1.71|0.13 |1.86|0.14|1.71|0.13 | 1.85 | 0.14
602 171|012 |186(0.13|1.71|0.13 |1.85|0.14|1.71|0.14 | 1.85 | 0.14
603 171012 185(0.13 171|013 |185|0.14|1.71|0.14 | 1.85 | 0.14
604 171012 185|013 |1.72|0.14 185 |0.14|1.71 | 0.14 | 1.84 | 0.14
605 1721013 1185|013 |1.72|0.14 184 |0.14 |1.72 | 0.14 | 1.84 | 0.14
606 1721013 185|013 |1.72|0.14 184 |0.14 |1.72 | 0.15 | 1.84 | 0.14
607 1721013 184013172014 184 |0.14|1.72 | 0.15|1.83 | 0.14
608 1721013184013 |1.72|0.14 183 |0.14|1.72 | 0.15|1.83 | 0.14
609 1.72 1013|184 |0.13|1.72|0.14 183 |0.14|1.72|0.15| 1.83 | 0.14
610 1731014 |183(0.13|1.73|0.14 183 |0.14|1.72|0.15| 1.82 | 0.14
611 1731014 |183(0.13|1.73|0.14 182 |0.14|1.73|0.15| 1.82 | 0.14
612 1731014 |183(0.13|1.73|0.14|182|0.14|1.73|0.15| 1.82 | 0.14
613 1731014 |182|013|1.73|0.14|182|0.14|1.73|0.15| 1.81 | 0.14
614 1731014 |182|013|1.73|0.14|182|0.14|1.73|0.15| 1.81 | 0.14
615 1731014 182013173014 181 (0.14|1.73 |0.15|1.81 | 0.14
616 1731014 181013173014 181 |0.14|1.73 |0.15|1.80 | 0.14
617 1731014 181|013 |1.73|0.14|181|0.14|1.73 |0.15|1.80 | 0.14
618 1731013 181|013 |1.73|0.14|180|0.14|1.73 | 0.15|1.80 | 0.14
619 1731013 181|013 |1.73|0.14|180|0.14|1.73 | 0.15|1.80 | 0.14
620 1731013 180|013 1.73|0.14 180 |0.14|1.73 |0.15|1.79 | 0.14
621 1731014 |180(0.13|1.73|0.14|1.79|0.14|1.73|0.15| 1.79 | 0.14
622 1731014 |180(0.13|1.73|0.15|1.79|0.14|1.73|0.15| 1.79 | 0.14
623 1731014179013 |1.73|0.15|1.79|0.14 | 1.73|0.15| 1.78 | 0.14
624 1731014179013 |1.73|0.15|1.78|0.14 | 1.73|0.16 | 1.78 | 0.14
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625 1731014179014 173 |0.15|1.78 0.14 |1.73 | 0.16 | 1.78 | 0.14
626 1731014178014 |173]0.15|1.78 |0.14 |1.73 | 0.16 | 1.77 | 0.15
627 1731014178014 |173]0.15|1.78 |0.14 |1.73 | 0.16 | 1.77 | 0.15
628 1731014 |1.78|0.14|1.73|0.15(1.77 | 0.14 | 1.73 | 0.16 | 1.77 | 0.15
629 1731014 |1.78|0.14|1.73|0.16 {1.77 | 0.15 | 1.73 | 0.16 | 1.77 | 0.15
630 1731014 |1.77 014|173 |0.16 {1.77 | 0.15 | 1.73 | 0.16 | 1.76 | 0.15
631 1.73 1015|177 014|173 |0.16 {1.76 | 0.15 | 1.73 | 0.17 | 1.76 | 0.15
632 1.73|1015|1.77 (014|173 |0.16 {1.76 | 0.15 | 1.73 | 0.17 | 1.76 | 0.15
633 1.73 1015|176 | 0.14|1.73|0.16 | 1.76 | 0.15 | 1.73 | 0.17 | 1.75 | 0.15
634 174 1015|176 014 173 ]0.16 | 1.75 | 0.15 | 1.74 | 0.17 | 1.75 | 0.15
635 1.74 1015|176 | 014|174 0.16 | 1.75 | 0.15 | 1.74 | 0.17 | 1.75 | 0.15
636 1.741015|175|0.14 174 0.17 | 1.75 | 0.15 | 1.74 | 0.17 | 1.74 | 0.15
637 1.741015|175|0.14 174 0.17 | 1.75 ] 0.15 | 1.74 | 0.17 | 1.74 | 0.16
638 1.741015|175]015|174|0.17 | 1.74 1 0.15 | 1.74 | 0.17 | 1.74 | 0.16
639 1.741015|175]015|174|0.17 | 1.74 1 0.15 | 1.75 | 0.17 | 1.74 | 0.16
640 1.74)1015|1.74|0.15|1.74|0.17 |1.74 | 0.16 | 1.75 | 0.17 | 1.73 | 0.16
641 1741016 |1.74|0.15|1.75|0.17 |1.73|0.16 | 1.75| 0.17 | 1.73 | 0.16
642 175|016 |174|0.15|1.75|0.17 |1.73 | 0.16 | 1.75| 0.17 | 1.73 | 0.16
643 175|016 |173|015|1.75|0.17 173 |0.16 | 1.75| 0.17 | 1.72 | 0.16
644 175|016 |173|0.15|1.75|0.16 | 1.73 | 0.16 | 1.75| 0.17 | 1.72 | 0.16
645 1.751015|173|015|1.75|0.16 | 1.72 | 0.16 | 1.75 | 0.17 | 1.72 | 0.16
646 1751015173015 |175]0.16 | 1.72 | 0.16 | 1.76 | 0.16 | 1.71 | 0.17
647 175015172 |0.16 |1.75]0.16 | 1.72 | 0.16 | 1.76 | 0.16 | 1.71 | 0.17
648 1.76 | 015172016 | 1.76 | 0.16 | 1.71 | 0.17 | 1.76 | 0.16 | 1.71 | 0.17
649 1.76 | 015172016 | 1.76 | 0.16 | 1.71 | 0.17 | 1.76 | 0.16 | 1.71 | 0.17
650 1.76 | 015171016 | 1.76 | 0.16 | 1.71 | 0.17 | 1.76 | 0.16 | 1.70 | 0.17
651 1.76 | 015171016 | 1.76 | 0.16 | 1.71 | 0.17 | 1.76 | 0.16 | 1.70 | 0.17
652 1.76 | 0.15|1.71|0.16 | 1.76 | 0.15 | 1.70 | 0.17 | 1.76 | 0.16 | 1.70 | 0.17
653 1.76 | 0.15|1.70 | 0.16 | 1.76 | 0.15 | 1.70 | 0.17 | 1.76 | 0.15 | 1.69 | 0.18
654 1.76 | 0.15|1.70 | 0.17 | 1.76 | 0.15 | 1.70 | 0.17 | 1.76 | 0.15 | 1.69 | 0.18
655 1.76 | 0.15|1.70 | 0.17 | 1.76 | 0.15 | 1.69 | 0.18 | 1.76 | 0.15 | 1.69 | 0.18
656 1.76 | 0.14 | 1.70 | 0.17 | 1.76 | 0.15 | 1.69 | 0.18 | 1.76 | 0.15 | 1.69 | 0.18
657 1.76 | 0.14 | 1.69 | 0.17 | 1.76 | 0.15 | 1.69 | 0.18 | 1.76 | 0.15 | 1.68 | 0.18
658 1.76 | 0.14 | 1.69 | 0.17 | 1.76 | 0.15 | 1.69 | 0.18 | 1.75 | 0.15 | 1.68 | 0.19
659 1.76 | 0.14 | 1.69 | 0.17 | 1.76 | 0.15 | 1.68 | 0.18 | 1.75 | 0.15 | 1.68 | 0.19
660 1.76 | 0.14 | 1.68 | 0.17 | 1.75 | 0.15 | 1.68 | 0.18 | 1.75 | 0.15 | 1.67 | 0.19
661 1.76 | 0.14 | 1.68 | 0.18 | 1.75 | 0.15 | 1.68 | 0.19 | 1.75 | 0.15 | 1.67 | 0.19
662 1.76 | 0.14 | 1.68 | 0.18 | 1.75 | 0.14 | 1.67 | 0.19 | 1.75 | 0.15 | 1.67 | 0.19
663 1.76 | 0.14 | 1.68 | 0.18 | 1.75 | 0.14 | 1.67 | 0.19 | 1.75 | 0.15 | 1.67 | 0.20
664 1.76 | 0.14 | 1.67 | 0.18 | 1.75 | 0.14 | 1.67 | 0.19 | 1.75 | 0.15 | 1.66 | 0.20
665 1.76 | 0.13 | 1.67 | 0.18 | 1.75|0.14 | 1.67 | 0.19 | 1.75 | 0.15 | 1.66 | 0.20
666 1.76 | 0.13 | 167 0.19|1.75|0.14 | 1.66 | 0.20 | 1.75 | 0.14 | 1.66 | 0.20
667 1.76 | 0.13 | 166 | 0.19 | 1.75 | 0.14 | 1.66 | 0.20 | 1.75 | 0.14 | 1.66 | 0.20
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668 1751013 166|019 |1.75]0.14 | 166 | 0.20 | 1.75 | 0.14 | 1.65 | 0.21
669 1751013166 019 |1.75|0.14 |1.65|0.20 | 1.74 | 0.14 | 1.65 | 0.21
670 1751013 166|020 |1.75]0.14 |165|0.21|1.74|0.14 | 1.65 | 0.21
671 175|013 |165|020|1.74|0.14 | 1.65|0.21 | 1.74 | 0.14 | 1.64 | 0.21
672 175|013 |165|0.20|1.74|0.14 | 1.65| 0.21 | 1.74 | 0.14 | 1.64 | 0.22
673 175|013 |165|020|1.74|0.14 | 1.64 | 0.21 | 1.74 | 0.14 | 1.64 | 0.22
674 175|013 |164|021|1.74|0.14 |1.64 | 0.22 | 1.74 | 0.14 | 1.64 | 0.22
675 175|013 |164|021|1.74|0.14 |1.64 | 0.22 | 1.74 | 0.14 | 1.63 | 0.22
676 175|013 |164 (021|174 |0.14 {164 |0.22 | 1.74 | 0.14 | 1.63 | 0.23
677 1741013 164021174014 163 |0.22 |1.74|0.15|1.63 | 0.23
678 1741013 163|022 174|014 163 |0.23 |1.74|0.15 | 1.63 | 0.23
679 1741013 163|022 1.74|0.14 163 |0.23 | 1.74 | 0.15 | 1.63 | 0.24
680 1741013 163|022 1.74|0.14 163 |0.23 | 1.73 | 0.15 | 1.62 | 0.24
681 1741013 1163|022 1.74|0.14 162 | 0.24 |1.73 | 0.15 | 1.62 | 0.24
682 1741013 162|023 173|014 |1.62|0.24|1.73|0.15|1.62 | 0.25
683 1741013 |162|0.23|1.73|0.141.62|0.24|1.73 | 0.15| 1.62 | 0.25
684 1741013 |162|0.23|1.73|0.141.62|0.25|1.73 | 0.15| 1.61 | 0.25
685 1741013 | 162024173 |0.15|1.62|0.25|1.73|0.15| 1.61 | 0.26
686 1741013 |161|024|1.73|0.15|1.61|0.25|1.73|0.15| 1.61 | 0.26
687 1731013 |161|024|1.73|0.15|1.61|0.26 |1.73|0.15| 1.61 | 0.26
688 1731013 |161|025|1.73|0.15|1.61|0.26 |1.73|0.15| 1.61 | 0.27
689 1731013 161|025|1.73]0.15|1.61|0.26 |1.73|0.15| 1.60 | 0.27
690 1731013 161|0.26 |1.73]0.15|1.61|0.27|1.73|0.15| 1.60 | 0.27
691 1731013160 |0.26 | 1.73 ] 0.15|1.60 | 0.27 | 1.73 | 0.15 | 1.60 | 0.28
692 1731013160 |0.26 | 1.73 | 0.15|1.60 | 0.27 | 1.73 | 0.15 | 1.60 | 0.28
693 1731013160 0.27 {173 ]0.15|1.60 | 0.28 | 1.72 | 0.15 | 1.60 | 0.28
694 1731013 |160|0.27 |1.73]0.15|1.60 | 0.28 | 1.72 | 0.15 | 1.60 | 0.29
695 1731014 | 160 | 0.27 |1.73 | 0.15 | 1.60 | 0.28 | 1.72 | 0.16 | 1.60 | 0.29
696 1731014 |159|0.28|1.72|0.15|1.60|0.29 | 1.72 | 0.16 | 1.59 | 0.30
697 1.72 1014 | 159|028 |1.72|0.15|1.60 | 0.29 | 1.72 | 0.16 | 1.59 | 0.30
698 1721014 |159|0.29|1.72|0.15|1.59|0.30|1.72|0.16 | 1.59 | 0.30
699 1721014 |159|0.29|1.72|0.15|159|0.30|1.72|0.16 | 1.59 | 0.31
700 1721014 |159|030|1.72|0.16 | 1.59 | 0.30 | 1.72 | 0.16 | 1.59 | 0.31
701 1721014 159|030 |172|0.16 159031172 |0.16 | 1.59 | 0.32
702 1721014 1159|030 |172|0.16 | 159|031 |1.72|0.16 | 1.59 | 0.32
703 1721014 1159|031 |172|0.16 159032172 |0.16 | 1.59 | 0.32
704 1721014159031 |172]0.16 159032172 |0.16 | 1.59 | 0.33
705 172 1014|158 |032|172|0.16 159032172 |0.16 | 1.59 | 0.33
706 1721014 1158032172016 | 159|033 |1.72|0.16 | 1.59 | 0.34
707 172 1015|158 |033|1.72|0.16 (159|033 |1.72|0.16 | 1.59 | 0.34
708 1.72 1015|158 |033|1.72|0.16 (159|034 |1.72|0.17 | 1.59| 0.35
709 1.72 1015|158 034 |1.72|0.16 (159|034 |1.72|0.17 | 1.59 | 0.35
710 1.72 1015|158 034 |172|0.16 (159|035 1.72|0.17 | 1.59 | 0.35
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711 1721015158 |035(1.72]0.16 |1.59|0.35|1.72|0.17 | 1.59 | 0.36
712 1.721015]159|035(1.72]0.16 |1.59 | 0.35|1.72|0.17 | 1.59 | 0.36
713 1711015159036 (172|017 159|036 |1.72|0.17 | 1.59 | 0.37
714 1.71)015|159|036|1.72|0.17 |1.59|0.36 | 1.72 | 0.17 | 1.60 | 0.37
715 1.71)015|159|036|1.72|0.17 |1.59|0.37 | 1.72 | 0.17 | 1.60 | 0.37
716 1.71)0.15|159|037|1.72|0.17 |1.60 | 0.37 | 1.72 | 0.17 | 1.60 | 0.38
717 171|016 |159|037|1.72|0.17 |1.60 | 0.37 | 1.72 | 0.17 | 1.60 | 0.38
718 171|016 | 159|038 |1.72|0.17 | 1.60 | 0.38 | 1.72 | 0.17 | 1.60 | 0.38
719 171|016 | 159|038 |1.72|0.17 | 1.60 | 0.38 | 1.72 | 0.17 | 1.60 | 0.39
720 171016 160|039 (172|017 | 160|038 |1.72|0.17 | 1.61 | 0.39
721 171016 160|039 (172|017 | 160|039 |1.72|0.18 | 1.61 | 0.39
722 171016 160|039 |1.72|0.17 | 161|039 |1.72|0.18 | 1.61 | 0.40
723 171016 | 160 | 040 | 1.72 | 0.17 |1.61 | 039 |1.72 | 0.18 | 1.61 | 0.40
724 171016 | 160 | 040 | 1.72 | 0.17 | 1.61 | 0.40 | 1.72 | 0.18 | 1.61 | 0.40
725 171016 161|040 |1.72|0.17 | 161|040 |1.72 | 0.18 | 1.62 | 0.40
726 171|017 |161|041|1.72|0.18 |1.61|0.40|1.72|0.18 | 1.62 | 0.41
727 171|017 |161|041|1.72|0.18 |1.62 | 0.40|1.72|0.18 | 1.62 | 0.41
728 171|017 |162 | 041|172 |0.18 | 162 |0.41|1.72|0.18 | 1.62 | 041
729 171|017 |162 | 041|172 |0.18 |1.62 | 0.41|1.72|0.18 | 1.62 | 0.41
730 171|017 |162 | 042|172 |0.18 |1.62 | 0.41 | 1.72 | 0.18 | 1.63 | 0.41
731 171|017 |162 | 042|172 |0.18 | 1.62 | 0.41 | 1.72 | 0.18 | 1.63 | 0.42
732 1711017 163|042 (172|018 163|041 |1.72|0.18 |1.63 | 0.42
733 1711017 163|042 (172|018 163|042 |1.72|0.18 | 1.63 | 0.42
734 1711017 163|042 (172|018 163|042 |1.72|0.18 | 1.64 | 0.42
735 1711017164 043172018 163|042 |1.72|0.18 | 1.64 | 0.42
736 171018 | 1.64 | 043|172 0.18 | 1.64 | 042 | 1.72 | 0.19 | 1.64 | 0.42
737 1711018 | 1.64 | 043|172 0.18 | 1.64 | 0.42 | 1.72 | 0.19 | 1.64 | 0.42
738 171|018 | 164 | 043|172 |0.18 | 1.64 | 0.42 | 1.72 | 0.19 | 1.64 | 0.42
739 171|018 | 165|043 |1.72|0.18 | 1.64 | 0.42 | 1.72 | 0.19 | 1.65 | 0.42
740 171|018 | 165|043 |1.72|0.18 | 1.64 | 0.42 | 1.72 | 0.19 | 1.65 | 0.42
741 171|018 | 165|043 |1.72|0.18 | 1.65 | 0.42 | 1.72 | 0.19 | 1.65 | 0.42
742 171|018 | 165|043 |1.72|0.19 | 1.65|0.42 | 1.72 | 0.19 | 1.65 | 0.42
743 1.72 |1 0.18 | 166 | 043 |1.72 | 0.19 | 1.65 | 0.42 | 1.72 | 0.19 | 1.65 | 0.42
744 1721018 | 1.66 | 0.43 | 1.72 | 0.19 | 1.65 | 0.42 | 1.72 | 0.19 | 1.65 | 0.42
745 1.72 1018 | 1.66 | 0.43 | 1.72 | 0.19 | 1.65 | 0.43 | 1.72 | 0.19 | 1.66 | 0.42
746 1.72 1018 | 1.66 | 0.43 | 1.72 | 0.19 | 1.65 | 0.43 | 1.72 | 0.19 | 1.66 | 0.42
747 1.72 1019|166 | 043 |1.72|0.19|1.66 | 043 |1.72|0.19 | 1.66 | 0.42
748 1.72 1019|167 (043172019 |1.66 | 043 |1.72|0.19 | 1.66 | 0.42
749 1.72 1019|167 |043 172|019 |1.66 | 043 |1.72|0.19 | 1.66 | 0.42
750 172 1019|167 (043|172 |0.19 | 1.66 | 0.43 | 1.72 | 0.19 | 1.66 | 0.42
751 172 1019|167 (043|172 |0.19 | 1.66 | 0.43 | 1.72 | 0.19 | 1.66 | 0.42
752 1.72 1019|167 (043|172 |0.19 | 1.66 | 0.42 | 1.72 | 0.19 | 1.66 | 0.42
753 172 1019|167 (043|172 |0.19 | 1.66 | 0.42 | 1.72 | 0.19 | 1.66 | 0.42
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754 1721019167 (043 (172|019 166|042 |1.72|0.19|1.66 | 0.42
755 1721019167 (043172019 |1.66 | 042|172 |0.20 | 1.66 | 0.42
756 1721019167 (043 (172|019 |1.66|0.42|1.72|0.20 | 1.66 | 0.42
757 172 1019|167 (043|172 |0.19 | 1.66 | 0.42 | 1.72 | 0.20 | 1.66 | 0.42
758 1.72 1019|167 (043|172 |0.19 | 1.66 | 0.42 | 1.72 | 0.20 | 1.66 | 0.42
759 172 1019|167 (043|172 |0.19 | 1.66 | 0.42 | 1.72 | 0.20 | 1.66 | 0.42
760 172 1019|167 (042|172 |0.19 | 1.66 | 0.42 | 1.72 | 0.20 | 1.66 | 0.42
761 1.72 1019|167 | 042|172 |0.19 | 1.66 | 0.42 | 1.72 | 0.20 | 1.66 | 0.42
762 1.72 1019|167 | 042|172 |0.20 | 1.66 | 0.42 | 1.72 | 0.20 | 1.66 | 0.42
763 1721019 167|042 (172|020 | 1.66 | 0.42 | 1.72 | 0.20 | 1.66 | 0.42
764 1721019167 (042 (172|020 | 1.66 | 0.42 | 1.72 | 0.20 | 1.66 | 0.42
765 1.72 1019|167 |042|1.72|0.20 | 1.66 | 0.42 | 1.72 | 0.20 | 1.66 | 0.42
766 1.72 1019|167 |042|172|0.20 | 1.66 | 0.42 | 1.72 | 0.20 | 1.66 | 0.42
767 1731019 167|042 |1.72|0.20 | 1.66 | 0.42 | 1.72 | 0.20 | 1.66 | 0.42
768 1731019 167|042 |1.72|0.20 | 1.66 | 0.42 | 1.72 | 0.20 | 1.66 | 0.42
769 1.73 1019|167 (042|172 |0.20 | 1.66 | 0.42 | 1.72 | 0.20 | 1.66 | 0.42
770 1731020 | 1.67 | 042|172 |0.20 | 1.66 | 0.42 | 1.72 | 0.20 | 1.66 | 0.42
771 1731020 | 1.67 | 042 |1.72 | 0.20 | 1.66 | 0.42 | 1.72 | 0.20 | 1.66 | 0.42
772 1731020 | 1.67 | 042 |1.72 | 0.20 | 1.66 | 0.43 | 1.72 | 0.20 | 1.66 | 0.42
773 1731020 | 1.67 | 042 |1.72 | 0.20 | 1.66 | 0.43 | 1.72 | 0.20 | 1.66 | 0.42
774 1731020 | 167 | 042|172 |0.20 | 1.66 | 0.43 | 1.72 | 0.20 | 1.65 | 0.43
775 1731020 | 167|043 172|020 | 1.66 | 0.43 | 1.72 | 0.20 | 1.65 | 0.43
776 1731020 | 166 | 043172020 | 1.65 | 0.43 | 1.72 | 0.20 | 1.65 | 0.43
777 1731020 | 166 | 043|172 0.20 | 1.65 | 0.43 | 1.72 | 0.20 | 1.65 | 0.43
778 1731020 | 166 | 043 |1.730.20 | 1.65| 0.43 | 1.72 | 0.20 | 1.65 | 0.43
779 1731020 | 166 | 043|173 0.20 | 1.65 | 0.43 | 1.72 | 0.20 | 1.65 | 0.43
780 1731020 | 166 | 043 |1.730.20 | 1.65 | 0.43 | 1.72 | 0.20 | 1.65 | 0.43
781 1731020 | 166 | 043 |1.73|0.20 | 1.65|0.43 | 1.72 | 0.21 | 1.65 | 0.43
782 1731020 | 166 | 043|173 |0.20 | 1.65|0.43 | 1.72 | 0.21 | 1.65 | 0.43
783 1731020 | 166 | 043 |1.73|0.20 | 1.65|0.43 | 1.72 | 0.21 | 1.65 | 0.43
784 1731020 | 166 | 043|173 |0.20 | 1.65|0.43 | 1.72 | 0.21 | 1.64 | 0.43
785 1731020 | 165|043 |1.73|0.20 |1.65|0.44 |1.72|0.21 | 1.64 | 0.44
786 1731020 | 165|044 |1.73|0.20 | 1.65|0.44 | 1.73 | 0.21 | 1.64 | 0.44
787 1731020 165|044 173020 |1.64 | 0.44 |1.73 |0.21 | 1.64 | 0.44
788 1731020 165|044 173|020 |1.64 | 044|173 |0.21 | 1.64 | 0.44
789 1731020 165|044 173021 164|044 |1.73|0.21 |1.64|0.44
790 1731020 165|044 173021 164|044 |1.73|0.21 |1.64 | 0.44
791 1731020 165|044 173021 164|044 |1.73|0.21 |1.64|0.44
792 1731020 |165|044 173|021 | 164|045 |1.73|0.21 |1.64|0.45
793 1731020 |165| 045|173 |0.21 {164 | 045|173 | 0.21 | 1.64 | 0.45
794 1731020 |165| 045|173 |0.21 {164 | 045|173 | 0.21 | 1.63 | 0.45
795 1731020 |165|045|1.73|0.21 (164|045 |1.73 | 0.21 | 1.63 | 0.45
796 1731020 | 164 045|173 |0.21 (164|045 |1.73 | 0.21 | 1.63 | 0.45
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797 1731020 (164 045|173 ]0.21 |1.64|045|1.73|0.21 |1.63 | 0.45
798 1731020 164 046 |1.73]0.21 163|046 |1.73|0.21|1.63 | 0.46
799 1731020 164|046 |1.73]0.21 163|046 |1.73|0.21|1.63 | 0.46
800 1731020 | 164 | 046|173 |0.21 | 1.63 | 0.46 | 1.73 | 0.21 | 1.63 | 0.46
801 1731020 | 164 | 046|173 |0.21 | 1.63 | 0.46 | 1.73 | 0.21 | 1.63 | 0.46
802 1731020 | 164 | 046|173 |0.21 | 1.63 | 0.46 | 1.73 | 0.21 | 1.63 | 0.46
803 1731020 | 164 | 047|173 |0.21 |1.63 | 0.46 | 1.73 | 0.21 | 1.63 | 0.46
804 1731020 | 164 | 047|173 |0.21 | 1.63 | 0.47 | 1.73 | 0.21 | 1.63 | 0.47
805 1731020 | 164 | 047|173 |0.21 | 1.63 | 0.47 | 1.73 | 0.21 | 1.63 | 0.47
806 1731020 164|047 (173|021 163|047 |1.73|0.21|1.63|0.47
807 1731021 164|047 (173|021 163|047 |1.73|0.21|1.62 | 0.47
808 1731021 164|048 |1.73]0.21 163|048 |1.73|0.21|1.62 | 0.47
809 1731021 164|048 |1.73]0.21 163|048 |1.73|0.22|1.62|0.48
810 1731021 164|048 |1.73]0.21 163|048 |1.73|0.22|1.62|0.48
811 1731021 164|048 |1.73]0.21 163|048 |1.73|0.22|1.62|0.48
812 1731021 |164 (049|173 |0.21 |1.63 |0.48|1.73|0.22 | 1.62 | 0.48
813 1731021164 (049|173 |0.21 |1.63|0.49|1.73|0.22 | 1.62 | 0.49
814 1731021164 (049|173 |0.21 |1.63 |0.49|1.73|0.22 | 1.62 | 0.49
815 1731021 |164|049|1.73|0.21 |1.63 |0.49|1.73|0.22 | 1.62 | 0.49
816 1731021164 |049|1.73|0.22 |1.63 |0.49|1.73|0.22 | 1.62 | 0.49
817 173 1021|164 |050|1.73|0.22 |1.62|0.49|1.73|0.22 | 1.62 | 0.49
818 1731021 164|050 |173|0.22|1.62|0.50|1.73|0.22|1.62 | 0.50
819 1731021 164|050 |1.73|0.22|1.62|0.50|1.73|0.22 |1.62 | 0.50
820 1731021 164|050 |1.73|0.22|1.62|0.50|1.73|0.22|1.62 | 0.50
821 1731021164 |051|1.73|0.22|1.62|0.50|1.73|0.22|1.62 | 0.50
822 1731021164 |051|173]0.22 162051173 |0.22|1.62|0.51
823 1731021164 |051|173]0.22 162051173 |0.22|1.62|0.51
824 1.73 1021|164 |051|1.73]0.22 1162|051 |173]0.22|1.62|0.51
825 1.73 1021|164 (052|173 |0.22 1162|051 |173]0.22|1.62|0.51
826 1.73 1021|164 (052|173 |0.22 1162|051 |173]0.22|1.62|0.51
827 1.73 1021|164 052|173 |0.22 |1.62|0.52|1.73]0.22 | 1.62 | 0.52
828 1.73 1021|164 |052|1.73|0.22 |1.62|0.52|1.73]0.22 | 1.62 | 0.52
829 1.73 1021|164 052|173 |0.22 |1.62|0.52|1.73]|0.22 | 1.62 | 0.52
830 1731021164 |053|173]0.22 162052173 |0.22|1.62 | 0.52
831 173 1021|164 |053|173]0.22 162|053 (173 |0.22|1.62|0.53
832 173 1021|164 |053|173]0.22 163|053 (173 |0.22|1.62|0.53
833 1731022164 |053|173]0.22 163|053 (173 |0.22|1.62|0.53
834 1731022 164|054 (173|022 163|053 (173 |0.22|1.62|0.53
835 1731022 164|054 173022163 054|173 |0.23|1.62|0.53
836 1731022 |164|054|1.73|0.22 163|054 |173|0.23|1.62|0.54
837 173 1022|164 |054|1.73|0.22 163|054 |173|0.23|1.62|0.54
838 173 1022|164 |054|1.73|0.22 163|054 |173|0.23|1.62|0.54
839 173 1022|164 |055|1.73|0.22 163|054 |173|0.23|1.62|0.54
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840 1.73 1022|164 |055(173]0.22|1.63|055|1.73|0.23 |1.62|0.55
841 1.73 1022|164 |055(173]0.23|1.63|055|1.73|0.23|1.62|0.55
842 1.73 1022|164 |055(173]0.23|1.63|055|1.73|0.23|1.62|0.55
843 1.7310.22 | 164 | 055|173 |0.23 {163 |0.55|1.73 | 0.23 | 1.62 | 0.55
844 1.7310.22 | 165|056 |1.73|0.23 |1.63 |0.56|1.73|0.23 | 1.62 | 0.56
845 1.7310.22 | 165|056 |1.73|0.23 |1.63 |0.56|1.73|0.23 | 1.62 | 0.56
846 1.7310.22 | 165|056 |1.73|0.23 |1.63 |0.56 | 1.73|0.23 | 1.62 | 0.56
847 1731022 | 165|056 |1.73|0.23 |1.63|0.56|1.73]0.23 | 1.62 | 0.56
848 1731022 |165|057|1.73|0.23 |1.63|0.56|173]|0.23 | 1.62 | 0.56
849 1731022 165|057 |173]0.23 163057173 |0.23|1.62 | 0.57
850 1731022 165|057 |173]0.23 163057173 |0.23|1.63|0.57
851 1731022 165|057 |173]0.23 163|057 |1.73|0.23 |1.63|0.57
852 1731022 165|057 |173]0.23 163|057 173 |0.23 |1.63|0.57
853 1731022 165|058 (173|023 163|058 |1.73|0.23|1.63 | 0.58
854 1731023 165|058 |1.73]0.23 163|058 |1.73|0.23 |1.63 | 0.58
855 1731023 |165|058|1.73|0.23 |1.63|0.58|1.73]|0.23 | 1.63 | 0.58
856 1731023 |165|058|1.73|0.23 |1.64|0.58|1.73]|0.23 | 1.63 | 0.58
857 1731023 |165|058|1.73|0.23 |1.64|0.58|1.73]|0.23 | 1.63 | 0.58
858 173 1023|166 | 059|173 |0.23 |1.64|0.59|1.73]|0.23 | 1.63 | 0.59
859 173 1023|166 | 059|173 |0.23 |1.64|0.59|1.73]|0.24 | 1.63 | 0.59
860 173 1023|166 | 059|173 |0.23 |1.64|0.59|1.73]|0.24 | 1.63 | 0.59
861 1731023 166 |059|173]0.23 164059173 |0.24|1.63 | 0.59
862 1731023 166|059 |1.73|0.23 |1.64|0.60|1.73|0.24 | 1.63 | 0.60
863 1731023 166|059 |1.73|0.23 |1.64|0.60|1.73|0.24 | 1.63 | 0.60
864 1.7310.23 166 | 060 |1.73|0.24 |1.64 | 0.60 | 1.73 | 0.24 | 1.63 | 0.60
865 1.7310.23 166 | 060 |1.73|0.24 |1.64 | 0.60 | 1.73 | 0.24 | 1.63 | 0.60
866 1.7310.23 166 | 060 |1.73|0.24 |1.64 | 0.60 | 1.73 | 0.24 | 1.63 | 0.60
867 1.73 1023|166 | 060|173 |0.24 |1.64 | 0.61 |1.73]|0.24 | 1.63 | 0.61
868 1.73 1023|166 | 060|173 |0.24 |1.64 | 0.61 | 1.73 | 0.24 | 1.64 | 0.61
869 173 1023|166 | 061|173 |0.24 |1.64 |0.61|1.73|0.24 | 1.64 | 0.61
870 1731023166 | 061|173 |0.24 |1.65|0.61|1.73|0.24 | 1.64 | 0.61
871 1.73 1023|167 (061|173 |0.24 |1.65|0.61|1.73|0.24 | 1.64 | 0.62
872 1.73 1023|167 (061|173 |0.24 |1.65|0.62 | 1.73|0.24 | 1.64 | 0.62
873 1731024 1167|061 |1.73]0.24 | 1.65|0.62 | 1.73 | 0.24 | 1.64 | 0.62
874 1.7310.24 1167 | 0.62 | 1.73 | 0.24 | 1.65 | 0.62 | 1.73 | 0.24 | 1.64 | 0.62
875 1.7310.24 1167 | 0.62 | 1.73 | 0.24 | 1.65 | 0.62 | 1.73 | 0.24 | 1.64 | 0.62
876 1731024 | 167062173024 165|063 |1.73|0.24|1.64|0.63
877 1731024 | 167|062 | 173|024 | 165|063 |1.73|0.24|1.64 | 0.63
878 1731024 | 167|062 |173|0.24 165|063 |1.73|0.24|1.64|0.63
879 1731024 167|063 |1.73|0.24 165|063 |1.73|0.24 | 1.64 | 0.63
880 1731024 167|063 |1.73|0.24 |1.65|0.63|1.73|0.24 | 1.64 | 0.64
881 1731024 | 167|063 |1.73|0.24 |1.65|0.64 |1.73|0.25]| 1.65 | 0.64
882 1731024 | 167|063 |1.73|0.24 |1.66 |0.64 |1.73|0.25]| 1.65 | 0.64
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883 1731024 1168 | 063 |1.73|0.24 |1.66 |0.64 |1.73 | 0.25 | 1.65 | 0.64
884 1731024 | 168 | 064 | 1.730.25|1.66 | 0.64 | 1.73 | 0.25 | 1.65 | 0.65
885 1731024 | 168 | 064 | 1.73 | 0.25 | 1.66 | 0.65 | 1.73 | 0.25 | 1.65 | 0.65
886 1.7310.24 | 1.68 | 0.64 | 1.73 | 0.25 | 1.66 | 0.65 | 1.73 | 0.25 | 1.65 | 0.65
887 1.7310.24 | 168 | 0.64 | 1.73 | 0.25 | 1.66 | 0.65 | 1.73 | 0.25 | 1.65 | 0.65
888 1.7310.24 | 168 | 0.65|1.73 | 0.25 | 1.66 | 0.65 | 1.73 | 0.25 | 1.65 | 0.65
889 1.7310.24 | 168 | 0.65|1.73 | 0.25 | 1.66 | 0.65 | 1.73 | 0.25 | 1.65 | 0.66
890 1.7310.24 | 1.68 | 0.65|1.73 | 0.25 | 1.66 | 0.66 | 1.73 | 0.25 | 1.65 | 0.66
891 1.7310.25|1.68 | 0.65|1.73|0.25|1.66 | 0.66 | 1.73 | 0.25 | 1.65 | 0.66
892 1731025168 |0.65|1.73]0.25|1.67|0.66|1.73|0.25 | 1.66 | 0.66
893 1731025169 | 066 |1.73]0.25|1.67|0.66 | 1.73 | 0.25 | 1.66 | 0.67
894 1.73 1025|169 | 066 |1.73]0.25|1.67 | 0.67 | 1.73 | 0.25 | 1.66 | 0.67
895 1.73 1025|169 | 066 |1.73]0.25|1.67 | 0.67 | 1.73 | 0.25 | 1.66 | 0.67
896 1731025169 | 066 |1.73]0.25|1.67 | 0.67 | 1.73 | 0.25 | 1.66 | 0.67
897 1.73 1025|169 | 066 |1.73]0.25|1.67 | 0.67 | 1.73 | 0.25 | 1.66 | 0.68
898 1.73 1025|169 | 067|173 |0.25|1.67 | 0.68 | 1.73 | 0.25 | 1.66 | 0.68
899 1.73 1025|169 | 067|173 |0.25|1.67 | 0.68 | 1.73 | 0.25 | 1.66 | 0.68
900 1.73 1025|169 | 067|173 |0.25|1.67 | 0.68 | 1.73 | 0.26 | 1.66 | 0.68
901 1.73 1025|169 | 067|173 |0.25|1.68|0.68 | 1.73 | 0.26 | 1.67 | 0.69
902 173 1025|170 | 068|173 |0.26 | 1.68 | 0.68 | 1.73 | 0.26 | 1.67 | 0.69
903 173 1025|170 | 068|173 |0.26 | 1.68 | 0.69 | 1.73 | 0.26 | 1.67 | 0.69
904 1731025170068 | 1.73 | 0.26 | 1.68 | 0.69 | 1.73 | 0.26 | 1.67 | 0.69
905 1741025170 | 0.68 | 1.73 | 0.26 | 1.68 | 0.69 | 1.73 | 0.26 | 1.67 | 0.70
906 1741025170 | 0.69 | 1.73 | 0.26 | 1.68 | 0.69 | 1.73 | 0.26 | 1.67 | 0.70
907 1.7410.26 | 1.70 | 0.69 | 1.73 | 0.26 | 1.68 | 0.70 | 1.73 | 0.26 | 1.67 | 0.70
908 1.7410.26 | 1.70 | 0.69 | 1.73 | 0.26 | 1.69 | 0.70 | 1.73 | 0.26 | 1.68 | 0.70
909 1741026 | 1.71 | 0.69 | 1.73 | 0.26 | 1.69 | 0.70 | 1.73 | 0.26 | 1.68 | 0.70
910 1741026 | 1.71 069|173 |0.26 | 1.69 | 0.70 | 1.73 | 0.26 | 1.68 | 0.71
911 1741026 | 171070 | 1.73 | 0.26 | 1.69 | 0.71 | 1.73 | 0.26 | 1.68 | 0.71
912 1741026 171070 |1.73 | 0.26 | 1.69 | 0.71 | 1.73 | 0.26 | 1.68 | 0.71
913 1741026 | 171070 |1.73 | 0.26 | 1.69 | 0.71 | 1.73 | 0.26 | 1.68 | 0.71
914 1741026 | 171070 | 1.73 | 0.26 | 1.69 | 0.71 | 1.73 | 0.26 | 1.68 | 0.72
915 1741026 171071173 |0.26 | 1.70 | 0.72 | 1.73 | 0.26 | 1.69 | 0.72
916 1.7410.26 | 1.72 1 0.71 | 1.73 |1 0.26 | 1.70 | 0.72 | 1.73 | 0.27 | 1.69 | 0.72
917 1.7410.26 | 1.72 1 0.71 | 1.73 | 0.26 | 1.70 | 0.72 | 1.73 | 0.27 | 1.69 | 0.72
918 1.7410.26 | 1.72 1 0.71 | 1.73 1 0.27 | 1.70 | 0.72 | 1.73 | 0.27 | 1.69 | 0.73
919 1.7410.26 | 1.72 1 0.71 | 1.74 | 0.27 | 1.70 | 0.72 | 1.73 | 0.27 | 1.69 | 0.73
920 1.7410.26 | 1.72 | 0.72 | 1.74 | 0.27 | 1.70 | 0.73 | 1.73 | 0.27 | 1.69 | 0.73
921 1.7410.27 {173 0.72 1741027 | 1.71 | 0.73 | 1.73 | 0.27 | 1.70 | 0.73
922 174|027 |173 072|174 |0.27 |1.71|0.73 | 1.73 | 0.27 | 1.70 | 0.74
923 1741027 |173 072|174 |0.27 |1.71|0.73 | 1.73 | 0.27 | 1.70 | 0.74
924 1741027 (173|073 |1.74|0.27 |1.71|0.74 | 1.73 | 0.27 | 1.70 | 0.74
925 1741027 |173 073 |1.74|0.27 |1.71|0.74 | 1.73 | 0.27 | 1.70 | 0.74
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926 1741027 {173 10731741 0.27 | 1.72 | 0.74 | 1.73 | 0.27 | 1.71 | 0.75
927 1741027 {1741 0.73 | 1.74 1 0.27 | 1.72 | 0.74 | 1.73 | 0.27 | 1.71 | 0.75
928 1.74 1027|1741 0.73 | 1.74 1 0.27 | 1.72 | 0.75 | 1.73 | 0.27 | 1.71 | 0.75
929 1.74|10.27|1.74 | 0.74|1.74 | 0.27 | 1.72 | 0.75 | 1.73 | 0.27 | 1.71 | 0.75
930 1.74|10.27 174 0.74|1.74 | 0.27 | 1.72 | 0.75 | 1.74 | 0.27 | 1.71 | 0.75
931 1.7410.27 | 175|074 174 1 0.27 | 1.73 | 0.75 | 1.74 | 0.28 | 1.72 | 0.76
932 1.7410.27 175|074 1741 0.28 | 1.73 | 0.75 | 1.74 | 0.28 | 1.72 | 0.76
933 1.7410.27 1750751741 0.28 | 1.73 | 0.76 | 1.74 | 0.28 | 1.72 | 0.76
934 1.7410.27 1750751741 0.28 | 1.73 | 0.76 | 1.74 | 0.28 | 1.72 | 0.76
935 1741028 1 1.75]0.75|1.74 1028 | 1.74 | 0.76 | 1.74 | 0.28 | 1.72 | 0.77
936 1741028 1176 | 0.75|1.74 1 0.28 | 1.74 | 0.76 | 1.74 | 0.28 | 1.73 | 0.77
937 1.7410.28 | 1.76 | 0.75 | 1.74 | 0.28 | 1.74 | 0.76 | 1.74 | 0.28 | 1.73 | 0.77
938 1.7410.28 | 1.76 | 0.76 | 1.74 | 0.28 | 1.74 | 0.77 | 1.74 | 0.28 | 1.73 | 0.77
939 1.7410.28 | 1.76 | 0.76 | 1.74 | 0.28 | 1.75 | 0.77 | 1.74 | 0.28 | 1.73 | 0.77
940 1.7410.28 | 1.77 | 0.76 | 1.74 | 0.28 | 1.75 | 0.77 | 1.74 | 0.28 | 1.74 | 0.78
941 1741028 |1.77 | 0.76 | 1.74 | 0.28 | 1.75 | 0.77 | 1.74 | 0.28 | 1.74 | 0.78
942 1741028 |1.77 | 0.76 | 1.74 | 0.28 | 1.75 | 0.78 | 1.74 | 0.28 | 1.74 | 0.78
943 1741028 |1.77 | 0.77 |1.74 1 0.28 | 1.75 | 0.78 | 1.74 | 0.29 | 1.74 | 0.78
944 1741028 |1.78 | 0.77 11741 0.29 | 1.76 | 0.78 | 1.74 | 0.29 | 1.75 | 0.78
945 1741028 |1.78 | 0.77 11741 0.29 | 1.76 | 0.78 | 1.74 | 0.29 | 1.75 | 0.79
946 1741029178077 |11.7410.29 | 1.76 | 0.78 | 1.74 | 0.29 | 1.75 | 0.79
947 1741029 |1 1.780.77 | 1.74 1 0.29 | 1.77 | 0.78 | 1.74 | 0.29 | 1.75 | 0.79
948 1741029 1179|077 | 1741 0.29 | 1.77 | 0.79 | 1.74 | 0.29 | 1.76 | 0.79
949 1741029 179|078 174 0.29 | 1.77 | 0.79 | 1.74 | 0.29 | 1.76 | 0.79
950 1751029179078 1.74|10.29 |1.77 | 0.79 |1.74 | 0.29 | 1.76 | 0.80
951 1751029179078 1741029 |1.78 | 0.79 | 1.74 | 0.29 | 1.76 | 0.80
952 1751029180 |0.781.74|0.29 |1.78 | 0.79 | 1.74 | 0.29 | 1.77 | 0.80
953 1.75|10.29|180|0.78|1.74|0.29 | 1.78 | 0.80 | 1.74 | 0.29 | 1.77 | 0.80
954 1.75|10.29|180|0.78|1.74|0.29 | 1.78 | 0.80 | 1.74 | 0.30 | 1.77 | 0.80
955 1.75|1029|181(079|174|030|1.79|0.80|1.74|0.30 | 1.77 | 0.81
956 1.75|1029|181|079|174|030|1.79|0.80|1.74)0.30 | 1.78 | 0.81
957 1.75|1029|181(079|174|030|1.79|0.80|1.74|0.30| 1.78 | 0.81
958 1.75|1030|181(079|1.74|030|1.80|0.80|1.74|0.30| 1.78 | 0.81
959 1.751030|182|0.79|1.74 030|180 (080174030 1.79|0.81
960 1.751030|182|0.79|174|030|180|0.81|1.74|0.301.79|0.81
961 1.75/030|182|0.79|175]030|180|0.81|1.74|0.30|1.79|0.82
962 1.75/030|183|080|175|030|181|0.81|1.74|0.30|1.79|0.82
963 1.75/030|183|080|1.75|030|181|0.81|1.74|0.30|1.80|0.82
964 1.75/030|183|080|175|030|181|0.81|1.74|0.30|1.80|0.82
965 1.75|1030|184|080|175|030|1.82|0.81|1.74|0.31| 1.80 | 0.82
966 1.75|1030|184|080|175|031|182|0.81 175|031 1.81|0.82
967 1.75|1030|184|080|1.75|031182|0.82 175|031 1.81|0.82
968 1.75/031|184|080|1.75|031(183|082|175|031|1.81|0.83
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969 1.75/031|18|080(1.75]031|183|082|1.75|0.31|1.82|0.83
970 176 1 031|185|080(1.75]031|183|082|1.75|0.31|1.82|0.83
971 176 1 031]185|080(1.75]031|183|082|1.75|0.31|1.82|0.83
972 176 | 031|186 (081175031184 |0.82|1.75|0.31|1.82|0.83
973 176 | 031|186 (081175031184 |0.82|1.75|0.31|1.83|0.83
974 176 | 031|186 (081175031184 |0.82|1.75|0.31|1.83|0.83
975 1.76 | 031|187 |081|1.75|032(185|0.82|1.75|0.32|1.83 | 0.83
976 176 | 031|187 |081|1.75|032(185|0.82|1.75|0.32|1.84 | 0.83
977 176 | 031|187 |081|1.75|032 185|083 |1.75|0.32|1.84 | 0.84
978 1.76 | 032 1187|081 |1.75|032|186|083|1.75|0.32|1.84|0.84
979 1.76 | 032 1188081176 032|186 |0.83|1.75|0.32|1.85|0.84
980 1.76 | 032 1188081176 032|186 |0.83|1.75|0.32|1.85|0.84
981 176 | 0.32 1188|081 |1.76 032|186 |0.83|1.75|0.32|1.85|0.84
982 1.76 | 0321189081176 032|187 (083 |1.75|0.32|1.86|0.84
983 1771032189081 |1.76 032|187 (083|176 |0.32|1.86|0.84
984 1.77 1032|189 (081|176 032|187 |0.83|1.76|0.33 | 1.86 | 0.84
985 1.77 1032|190 (081|176 033 |1.88|0.83|1.76|0.33 | 1.86 | 0.84
986 1.77 1032|190 (081|176 |0.33|1.88|0.83|1.76|0.33|1.87|0.84
987 1.77 1032|190 (082|176 033 |1.88|0.83|1.76|0.33|1.87|0.84
988 1771033191082 |1.76 033 |1.89|0.83|1.76|0.33|1.87|0.84
989 1771033191082 |1.76 033 |1.89|0.83|1.76|0.33 | 1.88 | 0.84
990 1771033191082 |1.76|0.33|1.89|0.83|1.76|0.33 |1.88|0.85
991 1771033191082 |1.77]033 190 |0.83|1.76|0.33 |1.88|0.85
992 177 1033192082177 ]033 |19 |0.83|1.76|0.33|1.89|0.85
993 1771033192082 |177]033 190|084 |1.76|0.34|1.89|0.85
994 1781033192082 |177]034|191|0.84|1.77|0.34|1.89|0.85
995 1781033193082 |1.77]034|191|0.84|1.77|0.34|1.90|0.85
996 1781033193 |082|1.77|034 (191|084 |1.77|0.34|1.90 | 0.85
997 1781033193 |082|1.77|034 (191|084 |1.77|0.34|1.90 | 0.85
998 178 1033|194 |082|1.77|034 (192|084 |1.77 034|191 0.85
999 178 1034|194 |082|1.77|034 (192|084 |1.77 034|191 0.85
1000 178 1034|194 |082|1.78|0.34 (192|084 |1.77 034|191 0.85
1006 1791034 |19 (082|178 |035(194|0.84|1.78|0.35|1.93|0.85
1012 1.80035|198|082|179|035|19 |0.84|1.79|0.35|1.95|0.85
1018 1.81/035|199|081|180|0.36|198|0.83|1.80|0.36|1.97|0.85
1024 1.82035(201|081|181|0.36|200|083|1.81|0.36|1.99|0.85
1030 1.83035(203|081|182|0.36|201|0.83|1.82|0.37|2.00|0.84
1036 1.84 1036 |204|080|183|0.36|203|0.82|1.83|0.37|2.02|0.84
1042 185|036 |206|079|184|037|205|0.82|1.84|0.37|2.04)0.84
1048 1.86 | 035|2.07|079|185|0.36 206 |081|185|0.37]|2.05]|0.83
1054 1.871035|2.09|0.78|1.86|0.36|208|0.81|186|0.37]2.07|0.82
1060 1.88|1035|210|0.77|187|0.36|2.09|0.80|187|0.36]|209|0.81
1066 1.88|035|212|076|188|0.36|211|0.79|1.88|0.36 |2.10 | 0.81
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1072 1891034 1213|0.75|189|035|212|0.78|1.89|0.36 | 2.12 | 0.80
1078 190|034 214|074 190 |0.35|213|0.77 190 |0.35|213|0.79
1084 191/033]215|0.73 191|034 |2140.76 191 |0.34|2.14 | 0.77
1090 191|033 |216(0.72|191|0.33|216|0.75|191|0.34|2.15|0.76
1096 192032217071 |192|0.33217|0.74 | 192|033 | 2.16 | 0.75
1102 192|031|218|0.70|192|0.32|217|0.72 192|032 2.17 |0.74
1108 193|031|219|069|193|0.31|218|0.71|193|0.32]2.18|0.72
1114 193|030|219|067|193|031|219|0.70|193|0.31]2.18|0.71
1120 1.93|030|2.20|066|193|0.30|219|0.69|1.93|0.30]2.19|0.70
1126 193029220 |065|194|0.30|220|0.67|194|0.30 219 | 0.68
1132 1941029 |221|064|194|0.29|220|0.66|1.94|0.29 |2.20 | 0.67
1138 1941028 221|062 |194|0.28|2.20|0.65|1.94|0.29 | 2.20 | 0.66
1144 1941028 |221|061|194|0.28|2.20|0.64|1.94|0.28|2.20 | 0.65
1150 1941027 221|060 |194|0.27 | 220 |0.62|1.94|0.28 | 2.20 | 0.64
1156 1941027 |221|059|194|0.27|220|0.61|1.94|0.27 | 2.20 | 0.62
1162 194 |0.26 | 2.21 | 0.58 | 1.94 | 0.27 | 2.20 | 0.60 | 1.94 | 0.27 | 2.20 | 0.61
1168 194 |0.26 | 2.21 | 057|194 |0.26 | 2.20 | 0.59 | 1.94 | 0.26 | 2.19 | 0.60
1174 194 |0.26 | 2.21 | 0.56 | 1.94 | 0.26 | 2.20 | 0.58 | 1.94 | 0.26 | 2.19 | 0.60
1180 1.94|0.25|2.20 055|194 |0.25|2.20 | 0.57 | 1.94 | 0.26 | 2.19 | 0.59
1186 1.94|0.25|2.20 055|194 |0.25|2.19|0.57|194|0.25| 2.18 | 0.58
1192 194|024 |2.20 054|194 |0.25|2.19|0.56 | 194 0.25 | 2.18 | 0.57
1198 1941024 219|053 (194 |0.24|219|0.55|194|0.25|2.18 | 0.57
1204 1941024 219|052 (194 |0.24 |2.18 | 055|194 |0.24 | 2.17 | 0.56
1210 1941024219052 (194 |0.24|2.18 | 054|194 |0.24|2.17|0.55
1216 194 1023|218 051|194 |0.24 217|054 |194|0.24|2.16 | 0.55
1222 194 1023|218 051|194 |0.23 217|053 (194 |0.23|2.16 | 0.55
1228 1941023 217|050 (194 |0.23|216|0.53|1.94|0.23 |2.15|0.54
1234 194|023 |2.17 (050|194 |0.23 |2.16|0.52|194|0.23 | 2.15| 0.54
1240 194 |0.22| 216 | 050|194 |0.23 |2.15|0.52|193|0.23|2.14 | 0.54
1246 194|022 | 216 (049|194 |0.22 | 2.15|0.52 | 1.93 | 0.23 | 2.14 | 0.54
1252 194|022 | 216|049 |193|0.22 | 214|052 | 193 | 0.22 | 2.13 | 0.53
1258 194 |0.22|215|049|193|0.22 (214|051 |1930.22|2.13 | 0.53
1264 193|0.22|215(049|193|0.22 (214|051 |1930.22|2.12 | 0.53
1270 19310.22|214|049|193|0.22 213051193 |0.22|2.12|0.53
1276 1931021214048 |193|0.22 213051193 |0.22|2.11|0.53
1282 1931021214048 (193 |0.21 212051193 |0.22|2.11|0.53
1288 1931021213048 |193|0.21 212051193 |0.22|2.10|0.53
1294 193021213048 (193 |0.21 211051193 |0.21|2.10|0.54
1300 193021212048 (193 |0.21 211051193 |0.21|2.10|0.54
1306 193|0.21|212|048|193|0.21|211|0.52|193|0.21 ] 2.09 | 0.54
1312 193|0.21|212|048|193|0.21|210|0.52|192|0.21 | 2.09 | 0.54
1318 193|021|211(049|193|0.21|210|0.52|192|0.21 | 2.09 | 0.54
1324 193|020|211({049|192|0.21 210|052 |1920.21| 2.08 | 0.55
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1330 1931020211049 |192|0.21|2.09|0.52|1.92|0.21|2.08 | 0.55
1336 1931020211049 |192|0.21|2.09|0.53|1.92|0.21|2.08 | 0.55
1342 192|0.20|210|049|192|0.20|2.09|0.53|192|0.21|2.07 | 0.56
1348 1.92|0.20|2.10| 049|192 |0.20 | 2.09 | 0.53 | 1.92 | 0.21 | 2.07 | 0.56
1354 1.92|0.20|2.10| 049|192 |0.20 | 2.08 | 0.53 | 1.92 | 0.21 | 2.07 | 0.57
1360 1.92|0.20| 2.10 | 0.50 | 1.92 | 0.20 | 2.08 | 0.54 | 1.92 | 0.21 | 2.07 | 0.57
1366 1.92|0.20| 2.10 | 050|192 | 0.20 | 2.08 | 0.54 | 1.92 | 0.21 | 2.07 | 0.57
1372 1.92|0.20| 2.09 | 0.50|1.92 | 0.20 | 2.08 | 0.55 | 1.92 | 0.21 | 2.07 | 0.58
1378 1.92|0.20|2.09 | 0.50|1.92 | 0.20 | 2.08 | 0.55 | 1.92 | 0.21 | 2.06 | 0.58
1384 192020209 |051{192|0.20|2.08|0.55|1.92|0.21 | 2.06 | 0.59
1390 192020209 |051{192|0.20|2.08|0.56|191|0.21 | 2.06 | 0.59
1396 1921020209 |051|191|0.20|2.08 |0.56|1.91|0.21 | 2.06 | 0.60
1402 192020209 |051|191|0.20|2.08 |0.56|1.91|0.21 | 2.06 | 0.60
1408 192020209 |052|191|0.20|2.08|0.57|191|0.21|2.06|0.61
1414 192020209 |052|191|0.20|2.08|0.57|191|0.21|2.06|0.61
1420 1.92|0.20|2.09|052|191|0.20 | 2.08 | 0.58 | 1.91 | 0.21 | 2.07 | 0.62
1426 191|0.20|2.09|053|191|0.20|2.08|0.58|191]|0.21 | 2.07 | 0.62
1432 191|0.20|2.09|053|191|0.20(2.08|0.59]|1910.21 | 2.07 | 0.63
1438 1.91|0.20|2.09|053|191|0.20|2.08|0.59|191|0.21 | 2.07 | 0.64
1444 191|0.20|2.09|053|191|0.20|2.08|0.59|191|0.21 | 2.07 | 0.64
1450 1.91|0.20|2.09|054|191|0.20 | 2.08|0.60 | 1.91 | 0.21 | 2.07 | 0.65
1456 191 020|209 |054|191|0.20|2.09|0.60|1.91|0.21 | 2.08 | 0.65
1462 191020209 |054|191|0.20|2.09|0.61|191|0.21 | 2.08 | 0.66
1468 191|0.20|210|055|{191|0.20|2.09|0.61|1.91|0.21 | 2.08 | 0.66
1474 191|0.20|210|055|191|0.21|2.09|0.62|191|0.21 | 2.09 | 0.67
1480 191|0.20|210|055|191|0.21|210|0.62|191|0.21 | 2.09 | 0.67
1486 191|0.20|210|056|191|0.21|210|0.62|191|0.21|2.09 | 0.68
1492 1.91|0.20|2.10|056|191|0.21|210|0.63 |191|0.21 | 2.10 | 0.68
1498 191|020|211|056|191|0.21|211|0.63|191|0.21| 2.10 | 0.69
1504 191|020|211|056|191|0.21|211|0.64|191|0.21 | 2.11 | 0.69
1510 191|020|211|057|191|0.21|211|0.64|191|0.21]2.11|0.70
1516 191|020|211|057|191|0.21|212|0.64|191|0.21]|2.12|0.70
1522 191021211057 |191|0.21|212|0.65|191|0.21]2.12|0.71
1528 191|0.21212|057|191|0.21|212|0.65|191|0.21213|0.71
1534 191|0.21|212|057|191|0.21|213|065|191|0.21213|0.71
1540 191|0.21|212|058|191|0.21|2.13|0.66|191|0.22|2.14|0.72
1546 191|0.21|213|058|191|0.21|2.14|0.66|191|0.22|2.14|0.72
1552 191|0.21|213|058|191|0.22|2.14|0.66|191|0.22|2.15|0.72
1558 191021213058 |191|0.22 215|066 191 |0.22|2.15|0.73
1564 191|0.21|214|058|191|0.22 215|067 |1910.22|2.16 | 0.73
1570 191|0.21|214|059|191|0.22 216|067 |1910.22|2.17 | 0.73
1576 191|0.21|214|059|191|0.22 |2.16|0.67|191|0.22|2.17 |0.74
1582 191|021|215(059|191|0.22 |217|0.67|191|0.22|2.18 | 0.74
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1588 191)022)215]059(191|0.22 217|068 |1.91|0.22|219|0.74
1594 191)022]215]059(191|0.22 218|068 |1.91|0.22|2.19|0.74
1600 191022216 |059|191|0.22 219|068 |1.91|0.22|2.20|0.75
1606 191|022 |216|059|191|0.22 219|068 | 1.91 | 0.23 | 2.21 | 0.75
1612 191|022 |216|059|191|0.23 (2.20|0.68 | 1.91|0.23 | 2.21 | 0.75
1618 191|022 |217|059|191|0.23 (2.20|0.68 | 1.91|0.23 | 2.22 | 0.75
1624 191|022 |217|059|191|0.23 (221|068 | 191 |0.23|2.23 | 0.75
1630 191022218 |059|191|0.23 221|068 | 191 |0.23|2.24|0.75
1636 191022218 |059|191|0.23 222|068 | 191 |0.23|2.24 | 0.75
1642 191023218 |059(191|0.23 223|068 |1.92|0.23|2.25|0.75
1648 191/023|219|059|191|0.23 223|068 |1.92|0.23 |2.26|0.75
1654 191/023|219|059|191|0.23 224|068 |1.92|0.23 |2.26|0.75
1660 1910.23|220|059|192|0.23 224|068 |1.92|0.23 |2.27|0.75
1666 1910.23|220|059|192|0.23 225|068 |1.92|0.23 |2.28 |0.75
1672 191023|220|059|192|0.24 225|068 |1.92|0.23 |2.29|0.75
1678 191|0.23|221|059|192|0.24|2.26|0.68 | 192 0.24|2.29 | 0.75
1684 191|0.23|221|059|192|0.24 227|068 | 192 0.24|2.30|0.75
1690 191|0.23|221|059|192|0.24 227|068 |1920.24|2.31|0.75
1696 192|024 |2.22 059|192 |0.24 228|068 | 192 0.24|2.31|0.75
1702 192|024 |2.22|059|192|0.24 228|068 | 193 |0.24|2.32|0.75
1708 192|024 |2.22 059|192 |0.24 229|068 |193|0.24| 233 |0.74
1714 1921024 1223]059(193|0.24|2.29|0.67|1.93|0.24|233|0.74
1720 1921024 223|058(193|0.24|230|0.67|1.93|0.24|234)|0.74
1726 1921024224058 |193|0.24|230|0.67|1.93|0.24|235|0.74
1732 1921024224058 |193|0.25|231|0.67|1.93|0.24|235|0.74
1738 1921024 |224|058|193|0.25|231|0.67|193|0.24|236|0.73
1744 1921024 |225|058(193|0.25|232|0.66|193|0.24|236|0.73
1750 1.93|0.25|2.25|058|193|0.25(232|0.66| 194 0.24 | 2.37|0.73
1756 1.93|0.25|2.25|057|194|0.25|233|0.66|194|0.24 | 2.38 | 0.72
1762 1.93|0.25|2.25|057|194|0.25|233|0.66|194|0.25| 2.38 | 0.72
1768 1.93|0.25|2.26 057|194 |0.25|234|0.65|194|0.25]| 2.39|0.72
1774 1.93|0.25|2.26 057|194 |0.25|234|0.65|194|0.25| 2.39 | 0.72
1780 1.93|0.25|2.26 057|194 |0.25|235|0.65|194|0.25| 2.40 | 0.71
1786 193025227 |056|194|0.25|235|0.64|194|0.25|240|0.71
1792 194 0.25|227|056|194|0.25|235|064|195|0.25|241|0.71
1798 194 1025|227 |056|195|0.25|236|0.64|1.95|0.25|2.41|0.70
1804 194 1025|227 |056|195|0.25|236|0.63|1.95|0.25|2.42 | 0.70
1810 194 1025|228 |056|195|0.25|237|0.63|195|0.25|2.42 | 0.69
1816 194026 | 2.28 | 0.55|195|0.25|2.37|0.63|195|0.25|2.43 | 0.69
1822 194|026 |2.28 |055|195|0.25|237|0.62|195]|0.25| 2.43 | 0.69
1828 195|026 |2.28 | 055|196 |0.25|2.38|0.62 | 196 | 0.25 | 2.44 | 0.68
1834 195|026 |2.29 055|196 |0.25|2.38|0.62 | 1.96|0.25 | 2.44 | 0.68
1840 195|026 |2.29 054|196 |0.25|238|0.61|1.96|0.25| 2.45 | 0.67
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1846 195|026 229|054 |196|0.25|239|0.61|1.96|0.25|2.45 | 0.67
1852 195|026 229|054 |196|0.25|239|0.61|1.96|0.25|2.45 | 0.67
1858 195|026 |230|053|196|0.25|239|0.60|1.96|0.25 | 2.46 | 0.66
1864 196 | 0.26 | 230 | 0.53|1.97 | 0.25 | 240 | 0.60 | 1.97 | 0.25 | 2.46 | 0.66
1870 196 | 0.26 | 230 | 0.53 | 1.97 | 0.25 | 2.40 | 0.60 | 1.97 | 0.25 | 2.47 | 0.65
1876 196 | 0.26 | 230 | 0.53 | 197 | 0.25 | 2.40 | 0.59 | 1.97 | 0.25 | 2.47 | 0.65
1882 196 | 0.26 | 230 | 0.52 | 1.97 | 0.25 | 240 | 0.59 | 1.97 | 0.25 | 2.47 | 0.64
1888 196 | 0.26 | 230 | 052|197 | 0.25 | 2.41 | 0.59 | 1.97 | 0.25 | 2.48 | 0.64
1894 197 |0.26 | 231 |052|198|0.25|241|0.58|1.97|0.25]| 2.48 | 0.64
1900 1971026231052 |198|0.25|241 058|198 |0.25|2.48 |0.63
1906 197 10.26|231|051|198|0.25|241|0.57|198|0.25|2.49|0.63
1912 197|026 |231|051|198|0.25|242|0.57|198|0.25|2.49 | 0.62
1918 197026 |231|051|198|0.25|242|0.57|198|0.25|2.49 | 0.62
1924 198026 |231|050|198|0.25|242 056|198 |0.25|249 | 0.61
1930 198026 |231|050|199|0.25|242|0.56|198|0.25|2.50 | 0.61
1936 198 |0.26 | 2.31|050|1.99|0.25|242|0.55|1.99|0.25| 2.50 | 0.60
1942 198 |0.26 | 2.32|050|1.99|0.25|243|0.55|1.99|0.25]| 2.50 | 0.60
1948 198 |0.26 232|049 |1.99|0.25|243|0.55|1.99|0.24 | 2.50 | 0.60
1954 198 |0.26 |232|049|199|0.25|243|0.54|199|0.24 | 2.50 | 0.59
1960 199|026 232|049 |199|0.25|243|0.54|199|0.24 | 2.51 | 0.59
1966 1.99|0.26 | 232|048 |2.00|0.25|243|0.54|199|0.24 | 2.51 | 0.58
1972 199|026 | 232|048 |200|0.25|243 053|199 |0.24|2.51|0.58
1978 199|0.26 | 232|048 |200|0.25|243 053|200 |0.24|251|0.57
1984 199|0.26 | 232|048 | 2.00|0.25|2.44 052|200 |0.24 | 251 | 0.57
1990 2.00 | 0.26 | 2.32 | 0.47 | 2.00 | 0.25 | 2.44 | 0.52 | 2.00 | 0.24 | 2.52 | 0.56
1996 2.00 | 0.26 | 2.32 | 0.47 | 2.00 | 0.25 | 2.44 | 0.52 | 2.00 | 0.24 | 2.52 | 0.56
2002 2.00 | 0.26 | 2.32 | 0.47 | 2.01 | 0.24 | 2.44 | 0.51 | 2.00 | 0.24 | 2.52 | 0.56
2008 2.00(0.26|232|0.46 | 2.01|0.24 | 244 | 0.51 | 2.00 | 0.24 | 2.52 | 0.55
2014 2.00(0.26|232|0.46 | 2.01|0.24 244 |0.51|2.01|0.24|2.52|0.55
2020 201|026 |232|0.46|201|0.24 | 244|050 |2.01|0.24|2.52)0.54
2026 201|026 |232|0.46|201|0.24|244|050|2.01|0.24|2.52)0.54
2032 2.01(0.25|232|0.45|201|0.24|244|050|2.01|0.24|2.52)0.54
2038 2.01(0.25|232|0.45|202|0.24 244|049 |2.01|0.23|2.52|0.53
2044 2.01|0.25|232|0.45|2.02|0.24 | 2.44 | 049 | 2.01 | 0.23 | 2.53 | 0.53
2050 2.01|0.25|232|0.45|2.02|0.24 244049 |2.01|0.23 |2.53|0.52
2056 2.02{0.25| 232|044 |2.02|0.24 | 245|048 |2.01|0.23 | 2.53|0.52
2062 2.020.25| 232|044 |2.02|0.24 | 245|048 |2.02|0.23 | 253 | 0.52
2068 2.020.25| 232|044 |2.02|0.24 | 245|047 |202|0.23|253|0.51
2074 2.020.25|232|0.43|202|0.23|245|047|202|0.23|253|0.51
2080 2.02 (0.25|232|0.43 203|023 |245|047|2.02|0.23|2.53]0.50
2086 2.02 (025|232 |0.43|203|0.23 245|046 |2.02|0.23|2.530.50
2092 2.03(0.25|232|0.43|203|0.23 245|046 |2.02|0.23|2.530.50
2098 203 (0.25|232|0.42 203|023 |245|0.46|2.02|0.23|2.53|0.49
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2104 2.03|0.24|232|042|2.03|0.23|245|0.45|2.02|0.22 253049
2110 2.03|0.24|232|042|2.03|0.23|245|0.45|2.02|0.22 253049
2116 2.03|0.24|232|042|2.03|0.23|245|0.45|2.03|0.22|253|0.48
2122 2.0310.24|232|0.41|203|0.23|2.45|0.45|2.03|0.22|2.53|0.48
2128 2.0310.24 1232|041 |203|0.22|2.45|0.44|2.03|0.22 | 2.53|0.47
2134 2.0410.24 1232|041 |204|0.22|2.45|0.44|2.03|0.22 | 2.53 | 0.47
2140 2.0410.24 1232|041 |2.04|0.22|2.45|0.44 | 2.03|0.22 | 2.53 | 0.47
2146 2.0410.24 | 2.320.40 | 2.04 |1 0.22|2.45|0.43 | 2.03|0.22 | 2.53 | 0.46
2152 2.0410.24 |1 2.32 040 | 2.04 |1 0.22 | 245|043 | 2.03|0.22 | 2.53 | 0.46
2158 2.04 | 0.24 | 2.32 | 0.40 | 2.04 | 0.22 | 2.45]0.43 | 2.03 |0.22 | 2.53 | 0.46
2164 2.04 | 0.23|2.32|0.40|2.04|0.22 244|042 |2.03|0.21 253|045
2170 2.04 | 0.232.32|0.39|2.04|0.22 (244|042 |2.03|0.21 253|045
2176 2.04 | 0.232.32|0.39|2.04|0.22 (244|042 |2.04|0.21|253|045
2182 2.04 1 0.23|2.32|0.39|2.04|0.21 244|042 |2.04|0.21 253|044
2188 2.05(0.23|2.32|0.39|2.04|0.21 244|041 |2.04|0.21 253|044
2194 2050231231039 (2040212441041 |2.04|0.21|2.53|0.44
2200 205|023 1231|038 (205|0.21|2.44 041|204 |0.21|2.53 (043
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