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Abstract


I discuss deposition and characterization of reactively-sputtered uranium nitride thin films.  I also report optical constants for UN at 13 and 14 nm and reflectance over the range 1.6-35 nm.  Measured reflectance over that range is much lower than calculated, possibly due to an unpredicted film density, and UN is shown to oxidize more readily than expected.
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Chapter 1

Introduction

The extreme ultraviolet (EUV) region, defined as 10-100 nm, is currently gaining importance.  Thin film mirrors, so called because they are less than 1 μm thick, are a form of optics important for utilizing EUV light.  There is still much to be learned about optical constants in this region for many important compounds that could be used for thin film mirrors.  No previous studies have been found of the optical properties of uranium nitride films, which are the specific topic of this paper, despite their having higher theoretical reflectivity than the mirrors currently used in the EUV.

1.1
Application

The EUV region has potential for many applications in industry and research.  For example, much can be learned by studying EUV emissions of terrestrial objects.  In March of 2000 the IMAGE (Imager for Magnetopause-to-Aurora Global Exploration) Satellite was launched carrying three multilayer mirrors made by the XUV optics group at Brigham Young University.  These mirrors have been used for imaging the magnetosphere of the earth [1].  Astronomers are also interested in using this energy band for other purposes, including studying the cosmic background of the universe [2].

EUV light also has applications in lithography.  Current projection photolithography techniques are incapable of making computer chips much smaller than they already do because of diffraction.  Diffraction limits the area light can be focused to no smaller than one half of the wavelength [3].  Because wavelengths in the EUV are incredibly short, they can be focused to a smaller area and thus be used to make smaller chips.  It is estimated that this new technology, called EUV lithography, will be used in production by 2009 [4].

Because these wavelengths in the EUV are so short, they could also be used in the medical and biological fields to image smaller features in cells.  Diffraction requires the wavelength of the light used to be smaller than the object being viewed, so short wavelengths must be used to view tiny objects.  Unfortunately, water is opaque at most shorter wavelengths, so current techniques require that a sample be dried and stained.  However, because water is reasonably transparent and carbon is opaque for the range 23.4-43.8 Angstroms, wet slides could be used for this range.  Unlike current techniques, EUV light would allow cells to be viewed in nearly their natural environment [5].

1.2
Optical Constants

In order to utilize EUV light applications, it is necessary to have an understanding of the optical properties of the materials used for optical instrumentation in the energy band of interest.  Having a good idea of the optical constants of a material allows calculation of the reflectance and transmission expected when using that material.  Reflectance is calculated by dividing the intensity reflected from a film, If, by the intensity incident on the film, I0:
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A main goal of this thesis is the index of refraction, generally written
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 where n is the real part of the index of refraction and k, the imaginary part, is called the coefficient of absorption.  When discussing the EUV, a slight variation of this is used.  In the EUV n is very near that of vacuum, 1, in almost all media, so it is written n =1-( and ( is specified rather than n.  Also ( is used instead of k as the coefficient of absorption.

When N is known, reflectance from multiple layers can be computed using the Parratt formula and the Fresnel coefficients [6] [7].  The Fresnel coefficients are given for the s- and p-polarizations of light as follows:
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where m is the mth surface in the mirror and
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(1.5)
Here θi is the angle from grazing of the light incident on the film.  Now the recursive Parratt formula can be used:
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where
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Finally, reflection from the film is given using the coefficients for the Mth layer:


[image: image9.wmf]2

,

M

s

s

r

R

=

 and 
[image: image10.wmf]2

,

M

p

p

r

R

=

. 


        (1.9)(1.10)


For a single, thick layer in a vacuum, reflection is proportional to (2+(2, assuming ( and ( are much less than one and θ is near normal.  For maximum reflection a large ( and large ( are desired, making the optical constants as different from those of vacuum as possible.  x2+y2 is the equation for a circle, so the materials producing equally large reflections lie in a circle on the ( vs. ( plot (Figure 1.1).  (Notice on the given plot that the ( scale goes up to .03 while the ( scale only goes to .018, so the circle is elongated vertically.)  It is advantageous to sacrifice a large ( in order to get a larger ( because, for thicker, multilayer films, a large ( means large absorption, resulting in a lower reflection.
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As a result of the relatively large ( in the EUV, uranium has a very high theoretical reflectance in this region.  Figure 1.2 shows reflectance, computed from the CXRO website [8], for gold and nickel, the two most common mirrors used in the EUV, and for uranium, emphasizing the reasons for studying uranium.  
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Another convenient way to discuss reflection is in terms of the atomic scattering factor f.  f  is written
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where f1 and f2 are given by ( and ( as follows [9]:
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na is the atomic density, re is classical electron radius, and λ is wavelength of the light in the material.  The atomic scattering factor is also related to the number of free electrons, so the number of effectively free electrons in a material can be used to approximate the expected reflectance.

Unfortunately, uranium readily oxidizes in air, leaving fewer effectively free electrons and reducing the reflectance, so uranium is not a reasonable option for optics on its own.  It is anticipated that uranium nitride is less chemically active but will have a [image: image52.wmf]0
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comparable reflectance (Figure 1.3).
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The CXRO data is computed using the atomic scattering factors of uranium and nitrogen.  The scattering factors of the two materials are combined by weighting them according to their respective densities in the film.  This speculative approach works well for shorter wavelengths, but it begins to break down for the EUV, so these calculations are simply best guesses. 


In determining optical constants, it is also useful to write them in terms of the dielectric constant [9]:  
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where
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The dielectric is also the proportionality constant between electric field, E, and electric displacement, D:
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         (1.17)

This will be convenient in applications that allow the dielectric constant to be more easily calculated than the optical constants.

1.3
Project Focus


The focus of this project was to make and experimentally determine the indices of refraction of thin-film UN from 1.6 to 35 nm. Chapter 2 addresses creating the films and studying their composition and depth.  Chapter 3 discusses obtaining reflectance data and the last chapter addresses resulting optical constants, conclusions, and possible future research.

Chapter 2
Uranium Nitride Thin Films

2.1
Sputtering


To study the optical constants of uranium nitride thin films, the thin films must first be deposited.  Our films are sputtered using RF (radio frequency) magnetron sputtering (Figure 2.1).  In this process, a plasma of argon is created in the center of the sputtering chamber using a radio frequency voltage.  The plasma is localized above the target using a magnetic field.  This allows sputtering to be done at a lower pressure, increasing the deposition rate.  An electric field is present such that the ionized argon is accelerated toward a uranium target located at the bottom of the chamber.  Argon is a heavy atom so, once accelerated, it has sufficient kinetic energy to knock uranium atoms free from the target.  The resulting release of uranium atoms from the target is the specific process referred to as sputtering.  The interest for this work is the subsequent deposition of uranium throughout the system and specifically on substrates suspended from the top of the chamber.
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Figure 2. 1: Sputtering chamber cross-section [2]

Uranium nitride was deposited on several different substrates simultaneously so that the films created may be studied using many different characterization techniques.  To date, only the silicon wafers and carbon coated TEM (Tunneling electron microscopy) grids have now been studied.  The deposited films ranged from 10-40 nm in thickness.


By sputtering at low pressures, the mean free path of the particles is increased. We ran at a base pressure between 1 and 15 mtorr, increasing the mean path length to as much as 3 centimeters, a factor of 750,000 more than at atmosphere.  Increasing the path length also increases the kinetic energy of the uranium atoms just before they are deposited, leading to films that are smoother, denser, and lower stress.  The result is fewer irregularities and fractures in the films.
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shows the evolution of the N-1s/U-4f ratio as function of
N, pressure and especially the noticeable increase of the
N-1s/U-4f ratio at about 1-10™* Torr N,, which is
associated with the formation of U,N,.

Formation of UN and U,N, was confirmed by X-ray
diffraction, which also indicated that the deposited layers
were crystalline. The lattice parameters a=495 pm for UN
and 1075 pm for U,N, are close to the literature vahies
a=488.9 pm and 1069 pm for UN and stoichiometric
«-U,N, [3], respectively. a-U,N, erystallises in the cubic
structure of the Mn, O, type, which is derived from the
CaF, structure by removing 1/4 of the anjons and a small
displacement of a part of the cation atoms. The excess N in
U,N,,, was found to Jead to the reduction of o [3].

More detailed information on the electronic stmcture of
the uranium nitrides was obtained by valence band studies.
Fig. 5 shows the UPS-Hell spectra of U-N films deposited
at room temperature for gradually increasing N, partial
pressure. The film deposited in absence of N, is charac-
teristic for U metal, with an intensity (predominantly of 5f
origin) gradually increasing up to E; [15]. The shoulder at
2.2 eV has traditionally been attnbuted to U-6d states
[15,16], although & more recent study [17] documented a
5f character also at these energies. The peak at 6 &V BE is
attributed to a weak surface oxygen contamination. {The
photoexcitation cross-section of O-2p states is very high
for hy=40.8 eV}) At low N, pressure an additional peak
appears at 4 eV BE. This energy is characteristic for 2p
states of chemisorbed N [18]. At P=3-10"° Torr N,, a
broad peak appears between 6 ¢V and 2 &V BE, which is
attributed to the N-2p band of UN [5-7]. It shows two
major components, at approximately 5 ¢V and 3 &V BE,
respectively. The peak at the Fermi energy remained for
the moderate N, pressure. From P=3-10" to 5-10°°
Torr N, the spectra changed only stightly with increasing
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Fig. 5. Hell valence band spectre of U~N a1 tom temperature for
increasing partial pressure of N,

pressure, and were still typical for UN [5-7], while the
N-2p band emission grew slowly compared to the peak at
E.. At P=75-10"" Tomr N,, a qualitative change
occurred. A peak at about 0.8 eV BE appeared and the
maximum at the Fermi energy was gradually suppressed.
The shape of the N-2p band also changed, with the growth
of the peak at 5 ¢V BE corpared to the peak at 3 &V BE.
At P=4:10"* Torr N,, the peak at 0.8 ¢V became
predominant, but there is stifl an infensity remaining at £,.
To decide whether it was due to residual UN, or charac-
teristic for the sesquinitride U,N,, we deposited films in a
pure N, atmosphere, where XRD showed formation of
U,N,. Under these conditions there was also a residual
intensity at £,, pointing to a metallic character of U,N,.

To identify the emission from the Sf states, we com-
pared the Heli spectra of the different nitrides with
corresponding Hel spectra, in which the 5f emission is
Targely suppressed due 1o the negligible 5f photoexcitation
cross section at hy=21.2 &V [19]. Fig. 6 compares Hel and
Hell spectra of UN and U,N,. For both compounds, the
spectral features between 0 and 2 €V BE increase in
intensity with excitation energy, when compared to the
N-2p emission at higher BE, thus confirming the Sf
character in the low-BE range. In particuler, for U;N, the
maximpm at 0.8 eV BE and the intensity at E, show the
same enhancement with excitation energy, which dem-
onstrates also the Sfcharacter of the states at the Fermi
level.

A similar enhancement of intensity with increasing
excitation energy was observed at the high-BE component
of the emission auributed to the N-2p band, i.e. around 5
&V BE. This may indicate that more 5f character is induced
by the bybridisation with the nitrogen electronic states in
this energy Tange than around the other feature around 3




Figure 2.2: N2 partial pressure when sputtering vs. N/U ratio [11]


Introducing nitrogen to the system during sputtering creates UNx.  The ratio of uranium to nitrogen in the film created is dependent on the nitrogen partial pressure present when the film is sputtered.  Figure 2.2 shows that a nitrogen partial pressure of less than 10-4 torr is needed to create the desired uranium mononitride.  When the first two samples were sputtered (UN002 and UN003), the system was not designed for control of the nitrogen pressure in this range.  Some change in plumbing of the system allowed more accurate control.  The last two samples (UN004 and UN005) were sputtered at a nitrogen partial pressure of about 10-5 torr.  Section 2.2 discusses characterization of the films to ensure that they are indeed the stoichiometry expected.


The thicknesses deposited on the substrates are measured indirectly by a quartz crystal thickness monitor.  Because the monitor is located slightly to the side of the substrates, it does not receive the same amount of deposition as the substrates (Figure 2.3).  There may be less deposition on the monitor because of the geometry.  There may also be an offset if the shutter covers the substrates better than it does the monitor.  The shutter is used to cover the sample to sputter the uranium target without depositing on our samples.  This is done especially for cleaning off oxides and other dust or residues that build up on the target while exposed to atmosphere.
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Figure 2.3: Geometry of sputtering system

When well-calibrated, this geometric offset can be corrected mathematically.  Our system, however, has not yet been calibrated for such a correction and the result is a poorly defined thickness.  More accurate measurements of thickness will be addressed in the next section.

2.2
Characterization

After samples have been made, questions still remain.  It is necessary to learn more about their composition, thickness, and roughness before measuring optical constants.  Different characterization techniques used to study the films will now be discussed.  It is important to understand how all of these techniques work in order to obtain and interpret data.

2.2.1  X-ray Photoelectron Spectroscopy


X-ray photoelectron spectroscopy (XPS) uses the photoelectric effect to study film composition.  An x-ray beam of known energy is shone on the sample (Figure 2.4).  The energy from the beam will cause electrons to be released with a kinetic energy equal to the energy of the incident beam minus the binding energy.  From measurements of the energy of the released electrons, the binding energy of the atoms on the surface of the film is calculated and hence the chemical composition of the film is known. Table 2.1 lists expected electron energy measurements of interest in this study.
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Figure 2.4: XPS concept diagram [12]
     Table 2.1: XPS identifying energy peaks

Figures 2.5-2.8 are XPS graphs of energies of electrons ejected from the surface versus intensity measured in photon counts for samples UN003 and UN004.  The first two plots are overall energy scans of the samples.  The energy peaks expected are those for uranium and nitrogen.  Zooming in on the UN004 plot over the range 370-410 eV (Figure 2.7), lines at 380 and 390 eV for uranium and at 398 eV for nitrogen are expected.  The lines for uranium are evident, but, zooming in once more (Figure 2.8), there is only noise where we had hoped to see a nitrogen peak.  There is, however, a peak at 530 eV for oxygen.  The data is very similar for sample UN003.

         Figure 2.5: XPS scan of sample UN003
        Figure 2.6: XPS scan of sample UN004
         Figure 2.7: Magnification of Figure 2.6

     Figure 2.8: Magnification of Figure 2.7


These results show that the surfaces of these samples are UO2 rather than UNx.  This unexpected composition is most likely due to oxidation of the surface, but it could also be a larger problem with sample composition.  This will be further explored in section 2.2.5.

2.2.2  X-ray Diffraction


X-ray diffraction uses a Cu Kα x-ray beam incident on the film.  In this case the intensity of the reflected beam is measured as the angle of the incident beam is changed in order to find the thickness of the film.  Just as bright patterns are created on a soap bubble because of differences in thickness, different wavelengths of light experience constructive interference for different thicknesses in our films. Here it is impractical to change thickness.  Instead we vary the angle of the incident beam at near grazing, thus changing the effective thickness experienced by the light.  The maxima in intensity are expected at angles given approximately by the equation for Bragg diffraction from a single layer:

m λ = 2d sin θ,



     (2.1)

where m is an integer, λ is the wavelength of the x-ray inside the film, and d is the thickness of the film.  By scanning through θ, we can find maxima at several m to discover the thickness of a film.



The first plot shown here is for sample UN004 (Figure 2.9).  The shape if the graph is as expected.  Figure 2.10 is from sample UN003.  There is a beat pattern evident, suggesting a bilayer.  This is most likely due to oxidation of the surface, leaving a layer of UO2 or UNOx over a layer of UNx.  It could also be a result of sputtering.  If all of the UO2 were not removed from the surface of the uranium target before depositing the sample or if the N2 partial pressure changed during deposition, the stoichiometry of the film could have changed as it was being created. 
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Figure 2.9: XRD run for sample UN004
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Figure 2.10: XRD run for sample UN003

There are two ways to use XRD data to determine thickness of a sample.  One is to compare the data to plots created in IMD, a program by David Windt [13].  IMD generates theoretically, just as XRD does experimentally, a plot of angle versus intensity for a film of given thickness.  To compare the plots, change in theta between four peaks centered at 3 degrees was measured for several IMD plots of different thicknesses.  This change in theta is plotted versus thickness in Figure 2.11.  The change in theta between four peaks centered at 3 degrees can then be counted on the XRD plots and the thickness of the film learned from comparison to IMD plots.


[image: image24.wmf]y = 40.398x

2

 - 116.4x + 109.12

R

2

 = 0.9995

25

30

35

40

45

50

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

Theta (for 4 peaks)

Film thickness (nm)

UN (Dens.=14.3)

Poly. (UN (Dens.=14.3))


Figure 2.11: Change in theta for 4 peaks centered at 3 degrees vs. thickness from IMD


Another interpretation of XRD data is mathematical modeling.  This was done with a program written in Fortran called fitxrd.  The fit can be seen in Figure 2.12.  The difference in slope is probably due to misalignment of the system, but the peaks match exactly.
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Figure 2.12: XRD fit and data

Using both methods and multiple XRD runs to characterize the film, on 2 October 2003, 26 hours after the film was removed from the sputtering system, the resulting thickness was determined to be 38 nm.  This is much larger than the thickness measured by the crystal monitor in the sputtering system, and possibly indicates a density lower than supposed.


Measurements of sample UN004 were taken on several different days, revealing a change in thickness over time (Figure 2.13).  After 10 days, the peaks revealed a thickness change of 12%.  This oxidation rate is much greater than expected [14].  Thickness changes in time as:
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Figure 2.13: Change in thickness vs. time as measured by XRD

2.2.3
Ellipsometry


Ellipsometry uses a visible or UV light reflected at near grazing angles from the surface of a sample to determine indices of refraction or thickness.  In ellipsometry, light of a known ratio of s- and p-polarized light is incident the sample.  The polarization of the reflected light is measured as the angle of the incident beam is changed.  S- and p-polarizations of light are reflected differently.  Their relationship is sufficient to learn optical constants or thickness if the film is well characterized and a decent model for the optical constants is defined.  A general oscillator model was used for these calculations, modeling the motion of the electrons in an electromagnetic field as springs attached to the nucleus.
Ellipsometry reports values of Ψ and Δ.  Ψ is the ratio of intensities of the s- and p-polarizations of the reflected light.  Δ is the phase difference or the difference between imaginary parts of s- and p-polarizations of the light.  Ψ and Δ are related to rp and rs by [2]:
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rs and rp are given by equations 1.2 through 1.8.


The Lorentz oscillator model finds ε1 and ε2 using
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(2.4)

Here N is the number of molecules per unit volume and 
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 is the number of electrons with binding energy 
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 per molecule. The general oscillator model is very similar but allows for different types of oscillators at a time.  From the dielectric constant, ( and (, and hence n and k , can be determined (Equations 1.14-16).

Unfortunately, the range of our ellipsometer is 189-1000 nm, outside of the specific range of this paper.  Ellipsometry can still be used, however, to check the thickness as previously determined from XRD.  If we are able to obtain reasonable optical constants in the range of the ellipsometer assuming the thickness found from XRD, then our previous thickness measurement is reaffirmed.

The results obtained from ellipsometry were nonphysical, with an instantaneous jump in both n and k .  This edge alone does not necessarily disqualify the fit, but the edge moves depending on the range of wavelengths being fit.  To make the ellipsometry data work, the data needs more constraints.  This could be done using the quartz slides for transmission measurements to constrain (.

2.2.4
Atomic Force Microscopy


To learn about the roughness of our film, atomic force microscopy (AFM) was used.  In this instrument, a tiny tip on the end of a cantilever is dragged across the surface of the film with a force such that the cantilever goes up and down as it passes bumps and valleys in the sample, much as the needle in a record player (Figure 2.14).  A laser beam is reflected from the top of the cantilever and deflected at different angles depending on the height of the cantilever.  The deflection of the laser is measured using a photodiode detector.  From this we learn the roughness of the surface of our film.
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Figure 2.14: AFM schematic [15]


We took measurements at three different spots on sample UN004 over three different length scales.  These measurements are presented in Figure 2.15.  The tip of the cantilever is 10 nm in diameter, so we can only measure roughness reliably on a length scale of about 50 nm or larger.   Luckily, roughness is generally fractal, or self-similar with the same pattern apparent over different length scales, so we can extrapolate the roughness from the larger, measurable scales down to the scale of interest.  The data was plotted in Excel and the resulting equation was:
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Here RMS and length scale are given in nanometers.  Because roughness affects reflectance, the resulting RMS value can be used in ellipsometry and other reflectance calculations for a more accurate model of our films.
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Figure 2.15: Plot shows relationship of RMS (nm) to the length scale (nm)

2.2.5
Transmission Electron Microscopy


In the characterization technique of transmission electron microscopy (TEM), a beam of electrons is transmitted through a film deposited on a TEM grid.  The atoms in the sample deflect the electron beam to create a circular pattern (Figure 2.16).  The radii of the circles in the pattern are a result of the arrangement and size of the lattice structure in film.  These have been the most reliable and helpful data in learning about the composition of our films.  See Table 2.2 for the data obtained from TEM.  The measured lattice sizes of films UN002 and UN004 show that the samples are indeed U2N3 and UN respectively, as expected.  The small error could be due to impurities in the films, a difference in bulk material lattice structure reported in literature versus that of thin films, or simply experimental error.

[image: image36.png]



Figure 2.16: Image produced by TEM
	SAMPLES
	UN002
	UN003
	UN004

	N2 Pressure in Sputtering
	>1e-4 torr
	>1e-4 torr
	~1e-5 torr

	Suspected Phase
	U2N3
	U2N3
	UN

	Lattice Size
	
	
	

	Literature (Å)
	5.34
	5.34
	4.89

	TEM (Å)
	5.46
	
	4.98

	Ratio (measured/lit)
	1.022
	
	1.018


Table 2.2: TEM and literature lattice structure sizes

Chapter 3
Reflectance Data

3.1
Advanced Light Source


The Advanced Light Source (ALS) at Livermore Berkeley National Laboratory is a synchrotron light source.  Electrons are accelerated in a circular path by a magnetic field, producing electromagnetic radiation, primarily x-rays.  The radiation is directed down beamlines extending from the circular path (Figure 3.1)


At the end of beamline 6.3.2 is a reflectometer.  The reflectometer holds a stage for samples and a photodiode detector arranged as shown in Figure 3.2.  Scans can be taken varying wavelength with the angle fixed or varying the angle of the stage and the detector with fixed wavelength. 
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Figure 3.1: ALS schematic [16]


  Figure 3.2: Stages in ALS reflectometer

3.2
Data

The wavelength scans of intensity taken at a fixed angle can be converted directly to graphs of wavelength versus reflectance with reflectance given by Equation 1.1.  I0 is measured by moving the film out of the way and measuring the intensity of the undeflected beam.  If  is measured by moving the film to an angle and the detector to twice that angle (see Figure 3.2).  Reflection will be a function of the film’s angle.


These experimental plots can then be compared to plots created using data from the CXRO website from the Berkeley National Laboratory [8].  No optical constants have been previously measured for uranium nitride, but the CXRO website computes them theoretically as described in Section 1.2.


The ALS beam is 90% s-polarized and 10% p-polarized.  These CXRO plots were made accordingly.  Figures 3.3-5 show the ALS results and CXRO plots.  The large dips in the reflectance data are a result of absorption edges.  If an incident photon has energy barely above the binding energy of an electron in the atom, instead of being reflected or transmitted the photon is absorbed and the atom is ionized.  This causes a sudden jump in the absorptive coefficient and is manifest in absorption edges.  The discrepancy between the theoretical and experimental graphs could be due to oxidation of the sample, roughness, a problem with the ALS data, or an improper assumption about density or in combining atomic scattering factors. Oxidation could be solved in the future by making the sample nearer to the time of the ALS run and keeping the sample in an inert environment.  Roughness can be added into the CXRO model and density could also be better studied and added to the model.  Another ALS run might also help resolve any problems with alignment in the earlier runs.  Problems with CXRO assumptions have already been discussed (section 1.2).
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Figure 3.3: ALS and CXRO reflectance at 5 degrees
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Figure 3.4: ALS and CXRO reflectance at 10 degrees
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Figure 3.5: ALS and CXRO reflectance at 15 degrees


The angle scans of intensity can be used to calculate the optical constants ( and (, or n and k.  This fitting can be done with a program called fitals.  Fitals uses reflectance measurements and equations 1.3-1.10 to calculate n and k  and thickness of the film.  Because the intensity dies exponentially with increasing angle but the data at large angles are less affected by alignment, and so more accurate, an updated version of the program, relals, was made.  Relals weights the data so that large angle data is fit as accurately as the small angle data even though at large angles the intensity and change in intensity is much less.


Unfortunately only two useful angle scans were taken at the ALS, one at 13 nm and one at 14 nm.  These two wavelengths were chosen because they lie on opposite sides of an absorption edge (see Figure 1.3).  Frequently, preferred mirrors reflect a given wavelength of light, say 14 nm, but absorb surrounding wavelengths, say 13 nm, thus cutting out noise for a monochromatic study.  The relals data is displayed in Tables 3.1 and 3.2 and discussed in the conclusion.

	
	(
	(

	13 nm
	.01152
	.0595

	14 nm
	.0138
	.0416


Table 3.1: ( and ( calculated for UN

	
	(
	(

	
	Measured
	Shannon’s Measured
	Shannon’s Calculated
	Measured
	Shannon’s Measured
	Shannon’s Calculated

	12.5 nm
	
	-.0038
	.0057
	
	.0129
	.0399

	13 nm
	-.0228
	
	
	.0292
	
	

	14 nm
	.0252
	.0229
	.0509
	.0261
	.0103
	.0170


Table 3.2: Comparison of calculated ( and ( and Lunt’s results for UO [2]

Chapter 4

Conclusions and Results

Using several characterization techniques, much was learned about UN.  We found that it must be sputtered at a nitrogen partial pressure less than 10-4 torr.  Sample UN004 was used to study the reflectivity of UN from 1.6 to 35 nm and to find n and k  at 13 and 14 nm.  We also saw that sample UN004 oxidized much faster than expected.

XRD showed our sample to be 38 nm thick.  Fitting ALS data gave a UN thickness of 30.2 nm with an oxide layer of 4.3 nm, for a total thickness of 35.5 nm.  Two possible reasons for this small discrepancy are: 1) misalignment of either system or 2) error in the fits.  The XRD fit could also be made more accurate by fitting for two layers as was done with the ALS data.  Both of these thicknesses are more than the 300 nm predicted by the crystal monitor in the sputtering chamber, suggesting that the films are less dense than the 14.32 g/cm3 reported in literature [11].  Another measurement of thickness could be taken with the ellipsometer if transmission measurements were taken.

The ALS runs revealed a reflectance much lower than predicted by CXRO, although the shape is near the same, exhibiting predicted absorption peaks.  Much of the difference may be accounted for using lower UN density and including RMS roughness in the CXRO calculations (Figure 4.1).  As films are deposited, molecules stick wherever they touch the film.  As one spot gets hit by molecules and begins to grow, the increased surface area makes it more likely to be hit by more molecules in the future and to continue to grow more quickly than other spots, resulting in non-uniform films of lower density.  The oxide layer on the surface and impurities in the film would also have affected reflectance.


[image: image42.wmf]UN004 at 5 degrees

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1

6

11

16

21

26

31

36

Wavelength (nm)

Reflectance

Series1

Series2

Series3

Series4

Series5

Series6

Series7

Series8

Series9

Series10

Series11

CXRO


Figure 4.1: CXRO data with density of 10 g/cm3 and RMS of 2.5 nm and ALS measurements
The measured values of ( and ( for UN are similar at 13 and 14 nm and do not show the expected absorption peak between the two (Tables 3.1).  This is probably because the two measurements are on opposite sides of a peak in the index of refraction.  The fit for the oxide layer, however, does reveal the peak and ( is near that measured by Shannon Lunt for her thesis [2].

Uranium nitride is not as stable as expected in atmosphere and so is not fit as a top layer for a mirror.  This was seen using XRD to find a change in thickness of 12% in 10 days.  XPS also showed that the surface of the UN film had become UOx.  The oxidation rate could be further studied using XPS depth profiling once the sputterer on the XPS system is fixed, and using more XRD and TEM measurements in time.  It would also be useful to take measurements nearer the time of the ALS runs so that thickness and composition are found directly rather than extrapolated from older measurements.


While only one film was studied in depth, these results show that UN of the density created does not exhibit the desired advantages of high reflectivity and low oxidation.

 Appendix A

Monochromator and Reflectometer

A.1
Function


Our group has a reflectometer for determining optical constants in the range of 30-300 nm  (Figure A.1).  Maintenance of the reflectometer and accompanying monochromator was primarily my responsibility from May 2003-January 2004 after being trained by Elke Jackson in the winter semester of 2003.
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Figure A.1: Monochromator and reflectometer layout

The monochromator is used to select a narrow band of wavelengths for use in the reflectometer, or o-chamber (for its octagonal shape).  The system must be kept under vacuum since EUV light is absorbed in only a few millimeters of air.  Light is created in an appendage to the monochromator using helium, hydrogen, or neon gas ionized by a voltage source of 700kV DC (Figure A.2).  The resulting plasma releases light in spectral lines characteristic of gas used.  Tables showing predominant peaks for different gases can be found on the NIST website [17].  The type of gas is changed depending on the wavelengths studied.  A pinhole in the wall between the source and monochromator allows the light to pass into the monochromator while restricting gas flow.  The light source must be differentially pumped in order to keep enough gas in the source for a stable light, while keeping the rest of the system under a low enough vacuum that the short wavelengths of interest are not absorbed.
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Figure A.2: Hollow cathode light source
The light entering the monochromator is incident on a diffraction grating that splits the light, reflecting different wavelengths at different angles, just as a prism refracts light into a rainbow.  The desired wavelength is directed through the baffles leading to the o-chamber by turning the grating about a vertical axis through its center.

We have two gratings, one of 1200 lines per millimeter and the other of 600 lines per millimeter.  The monochromator is calibrated for the grating of 600 lines/mm, so the wavelength read on the side of the monochromator is correct when that grating is used.  When the other grating is in use, the actual wavelength is one half what is read.

Just beyond the baffles is a pinhole to collimate the beam.  A smaller pinhole will make the beam more point-like so that all of the light passes directly over the center of the o-chamber, making the experiment accurate as far as placement of the beam.  There is a trade off, however, when making the beam too small.  Such a small pinhole would not allow the needed intensity of light through.  A smaller amount of light for use in experimentation would lead to greater statistical inaccuracy.
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   Figure A.3: Reflectometer schematic

The light passes from the pinhole over the center of the o-chamber and then, unless deflected, into the detector at the back of the chamber (Figure A.3).  The film (also called a mirror or sample) of interest is located at the center of the chamber.  The film is mounted on a stage that may be operated from the computer for movement while the system is under vacuum.  The stage can be rotated for measurements or moved out of the beam for normalization of measurements.  The detector is also controlled from the computer.  It is generally placed at twice the angle of the stage so that the reflected beam is directed toward it.

All of the stages inside of the o-chamber can be run remotely using LabView programs.  The most used programs are stagecontrolspring.vi, channeltron.vi, and VAR-Automated.vi or updated versions of them.  Stagecontrol is used for moving individual stages a known distance.  Channeltron allows the detector to be run, plots photon counts as read by the detector, and allows steady movement of stages in time as photon counts are being taken.  These two programs are used in alignment and maintenance of the system.  VAR is the program used for taking data.  It produces plots of reflectance versus angle.  This program is discussed in more detail in the improvements section.

A.2
Improvements


My first assignment with the monochromator was to find and fix a leak that was causing the base pressure on the outside of the entrance slit to be as high as 75 mtorr instead of the desired pressure of about 15 mtorr.  Elke Jackson noticed that the plexiglas piece insulating the monochromator from the light source had a crack, so together we milled a new one.  The screw holes stripped as soon as we installed the new piece, so Wes Lifferth, the department machinist, made another from a bullet proof plastic.


The new piece didn’t fix the leak, so I next used methyl alcohol in an attempt to find the leak.  By sealing off a different piece each time the system was evacuated, the leak had been traced to the arm of the monochromator past the hollow cathode light source.  I squirted this suspected part with methyl alcohol.  If the leak was large enough, a jump in the pressure would be seen when the leak was sprayed and alcohol was sucked into the system.  I first squirted large areas to narrow down the possible area where the leak could be.  Having identified the tube from the He gas tank as the culprit, I sprayed each joint or valve one at a time, waiting for the alcohol to dry before spraying again so that if there were a jump in pressure I would know exactly where the leak was.  The problem was discovered in the welding at the end of the suspected tube (Figure A.4). Wes Lifferth cut off the old end and welded a new one on.  With the part replaced, the base pressure dropped to 12 mtorr.
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Figure A.4: Spot of leak in light source gas line

Shortly after I became involved with the monochromator, construction on the Eyring Science Center was finished and the system had to be moved.  This meant that the entire system had to be disassembled and then put back together and realigned.  Alignment is explained in the Initial Alignment SOP (See Appendix B).  The next laborious task was to manually align the pinhole, which could only be done with the o-chamber at atmosphere, and then to check the alignment using the EUV light, which can only be done under vacuum.  This must be done many times before the alignment is correct.  To save future users from having to repeat this process several tens of times, stages that could be operated outside of the o-chamber via a controller box were ordered for the pinhole with much help from Jennie Guzman.  This way the alignment can all be done under vacuum.  When the stages arrived, they had been anodized (covered with a vacuum-incompatible coating) and so were not fit for use in our vacuum system because they would outgas.  They had to be sent back for reconstruction without the coating.  The stages have since been installed and the pinhole can now be aligned in under ten minutes.
Several improvements were made to the LabView program VAR-Automated.vi.  This program is used to take data and make plots once all alignment is finished.  The original program assumed that the alignment was perfect at the start of the program and that the mirror and detector motors stayed exactly in the desired configuration of θ/2θ for all θ (see Figure A.3).  Guzmann and I updated the program so that it will make fine corrections to alignment.  It is still necessary to align the detector to within 2 degrees and the mirror stages to within 1.5 degrees for theta and then set these positions as zero in stagecontrolspring.vi.  The new VAR program will first move the mirror out of the beam and scan the detector from –2 to 2 degrees.

The result of the detector scan looked like a saddle point (Figure A.5).  For consistency, the minimum in the center, or the saddle point, was determined to be the center.  After the pinhole was moved, the detector scan from –2 to 2 degrees no longer showed a saddle point (Figure A.6), so it may be more accurate in the future to use a full-width-half-max approach.  This would be done by finding the points on either side of the beam where the intensity is half of the maximum.  The center of the beam is then assumed to be half way between to the points of half-maximum intensity and the detector is zeroed at that point.  Rather than simply using the maximum as the center of the beam, this technique is less sensitive to noise.
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  Figure A.5: Saddle point in beam profile
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Figure A.6: Full-width half-max approach to finding beam center

After the center of the beam is found and the intensity is measured, the mirror is moved back into the beam.  The VAR program aligns the mirror by moving it into the beam using the x-motor until the intensity reaching the detector is 60% of the original.  This way the film is as close to the center for the beam as possible.  The theta motor then moves counterclockwise 2 degrees, scans clockwise through 3 degrees, and is returned to the position that lets the greatest intensity reach the detector.  This puts the mirror parallel to the beam.  This process of moving the x- and theta-motors is repeated 3 times.


When we finally had been running the repaired monochromator to take measurements for less than a week, a virus went around BYU.  Whether for this or another reason, the computer began sending sporadic messages to the stage motors without even having the VI’s open.  The National Instruments DAQ board had to be replaced.  The stages rotated many times, twisting and braking wires, and ruining the drivers.  Just before her summer REU was over, Guzman began circuit diagrams of the interlock box and other o-chamber circuitry that have since been finished.  With help and direction from John Ellsworth and help from Niki Farnsworth, Liz Strein, and Jennie Guzmann, the system has been rewired and is now much more robust.  Many previous grounding problems were solved and buffers were installed to protect the drivers in case this ever happens again.


In December 2003 the channel electron multiplier (CEM) in the channeltron detector was replaced.  The x-, y-, and z-direction motors were also replaced with new ones.

Appendix B

Standard Operating Procedures
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Figure � SEQ Figure \* ARABIC �1�.1:  Delta vs. beta plot for several elements at 5.6 nm [1]
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Figure 1.2:  Reflectance of gold, nickel, and uranium at 10 degrees from grazing computed using CXRO





Figure 1.3:  Reflectance of U, UO2, and UN at 10 degrees from grazing as calculated using CXRO.
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Figure 1.3:  Reflectance of U, UO2, and UN at 10 degrees from grazing as computed using CXRO
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UNx003a Counts

Degrees

Counts

11089

9151.6

10090.8

12808.8

14967.4

15099.4

12889

9232.2

5980.4

4229.6

4485.8

5791.2

6967.6

6955.8

5912.4

4442.4

3397.8

3574

5005.8

7179.8

8986.8

9844.2

9331.6

7704

5838.2

4180.8

3433.8

3591.6

4189.4

4828

5014

4777.4

4055.2

3354.2

2983

2977.8

3422.2

3846.8

4206.6

4261.6

4057.6

3652.4

3156.4

2843.4

2719.8

2750

2772.8

2780.4

2656.2

2353

2032.8

1793.6

1784.2

1836.4

1986.8

2169

2212.6

2304.8

2155.6

1970

1746.8

1569

1460.4

1403.8

1309.8

1300.2

1207

1128.2

1041.4

978.2

940.6

936.8

934.6

963

975.2

965.6

917.2

853

784

751.8

696.2

644.4

631.8

601.4

566.4

510.8

473

454.4

417.4

422.4

419.2

419.2

404.4

398

385.4

362.2

346.8

327.4

300.4

293.4

271.4

261.4

239.6

221.8

210

196.8

194.4

176.8

172

186.8

166.6

164

152.2

158

160.6

134.2

144.4

136.2

123.6

123.4

117.6



Sheet1

		UNx003a

		Degrees		Counts		Error

		1.6		11089		47.094		0.47094

		1.62		9151.6		42.782		0.42782

		1.64		10090.8		44.924		0.44924

		1.66		12808.8		50.614		0.50614

		1.68		14967.4		54.713		0.54713

		1.7		15099.4		54.953		0.54953

		1.72		12889		50.772		0.50772

		1.74		9232.2		42.97		0.4297

		1.76		5980.4		34.584		0.34584

		1.78		4229.6		29.085		0.29085

		1.8		4485.8		29.953		0.29953

		1.82		5791.2		34.033		0.34033

		1.84		6967.6		37.33		0.3733

		1.86		6955.8		37.298		0.37298

		1.88		5912.4		34.387		0.34387

		1.9		4442.4		29.807		0.29807

		1.92		3397.8		26.068		0.26068

		1.94		3574		26.736		0.26736

		1.96		5005.8		31.641		0.31641

		1.98		7179.8		37.894		0.37894

		2		8986.8		42.395		0.42395

		2.02		9844.2		44.372		0.44372

		2.04		9331.6		43.201		0.43201

		2.06		7704		39.253		0.39253

		2.08		5838.2		34.171		0.34171

		2.1		4180.8		28.916		0.28916

		2.12		3433.8		26.206		0.26206

		2.14		3591.6		26.801		0.26801

		2.16		4189.4		28.946		0.28946

		2.18		4828		31.074		0.31074

		2.2		5014		31.667		0.31667

		2.22		4777.4		30.911		0.30911

		2.24		4055.2		28.479		0.28479

		2.26		3354.2		25.901		0.25901

		2.28		2983		24.425		0.24425

		2.3		2977.8		24.404		0.24404

		2.32		3422.2		26.162		0.26162

		2.34		3846.8		27.737		0.27737

		2.36		4206.6		29.006		0.29006

		2.38		4261.6		29.195		0.29195

		2.4		4057.6		28.487		0.28487

		2.42		3652.4		27.027		0.27027

		2.44		3156.4		25.125		0.25125

		2.46		2843.4		23.847		0.23847

		2.48		2719.8		23.323		0.23323

		2.5		2750		23.452		0.23452

		2.52		2772.8		23.549		0.23549

		2.54		2780.4		23.581		0.23581

		2.56		2656.2		23.049		0.23049

		2.58		2353		21.693		0.21693

		2.6		2032.8		20.163		0.20163

		2.62		1793.6		18.94		0.1894

		2.64		1784.2		18.89		0.1889

		2.66		1836.4		19.165		0.19165

		2.68		1986.8		19.934		0.19934

		2.7		2169		20.828		0.20828

		2.72		2212.6		21.036		0.21036

		2.74		2304.8		21.47		0.2147

		2.76		2155.6		20.763		0.20763

		2.78		1970		19.849		0.19849

		2.8		1746.8		18.691		0.18691

		2.82		1569		17.714		0.17714

		2.84		1460.4		17.09		0.1709

		2.86		1403.8		16.756		0.16756

		2.88		1309.8		16.185		0.16185

		2.9		1300.2		16.126		0.16126

		2.92		1207		15.537		0.15537

		2.94		1128.2		15.021		0.15021

		2.96		1041.4		14.432		0.14432

		2.98		978.2		13.987		0.13987

		3		940.6		13.716		0.13716

		3.02		936.8		13.688		0.13688

		3.04		934.6		13.672		0.13672

		3.06		963		13.878		0.13878

		3.08		975.2		13.966		0.13966

		3.1		965.6		13.897		0.13897

		3.12		917.2		13.544		0.13544

		3.14		853		13.061		0.13061

		3.16		784		12.522		0.12522

		3.18		751.8		12.262		0.12262

		3.2		696.2		11.8		0.118

		3.22		644.4		11.353		0.11353

		3.24		631.8		11.241		0.11241

		3.26		601.4		10.967		0.10967

		3.28		566.4		10.643		0.10643

		3.3		510.8		10.107		0.10107

		3.32		473		9.726		0.09726

		3.34		454.4		9.533		0.09533

		3.36		417.4		9.137		0.09137

		3.38		422.4		9.191		0.09191

		3.4		419.2		9.156		0.09156

		3.42		419.2		9.156		0.09156

		3.44		404.4		8.993		0.08993

		3.46		398		8.922		0.08922

		3.48		385.4		8.78		0.0878

		3.5		362.2		8.511		0.08511

		3.52		346.8		8.328		0.08328

		3.54		327.4		8.092		0.08092

		3.56		300.4		7.751		0.07751

		3.58		293.4		7.66		0.0766

		3.6		271.4		7.367		0.07367

		3.62		261.4		7.23		0.0723

		3.64		239.6		6.922		0.06922

		3.66		221.8		6.66		0.0666

		3.68		210		6.481		0.06481

		3.7		196.8		6.274		0.06274

		3.72		194.4		6.235		0.06235

		3.74		176.8		5.946		0.05946

		3.76		172		5.865		0.05865

		3.78		186.8		6.112		0.06112

		3.8		166.6		5.772		0.05772

		3.82		164		5.727		0.05727

		3.84		152.2		5.517		0.05517

		3.86		158		5.621		0.05621

		3.88		160.6		5.667		0.05667

		3.9		134.2		5.181		0.05181

		3.92		144.4		5.374		0.05374

		3.94		136.2		5.219		0.05219

		3.96		123.6		4.972		0.04972

		3.98		123.4		4.968		0.04968

		4		117.6		4.85		0.0485
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_1138008893.unknown

_1138120359.unknown

_1138120601.xls
UO18#3

		29

		30

		30.4

		31

		32

		33

		32.2



UO2 thickness

angles for 8 peaks

angles for 8 peaks (peak to peak)

1.1

1.05

1.034

1.01

0.98

0.945

0.9675



UO18#3a

		29

		30

		32

		33

		31.95

		36.5

		40



thickness in nm

angle

8 peaks to about 1.8 deg

1.148

1.11

1.02

0.99

1.023

0.88

0.813



UO18#1-3

		1.148

		1.11

		1.02

		0.99

		1.023

		0.88



IMD calc.

angle (theta)  for 8

thickneses of UO2

8 peaks around 3 degrees 2-theta

29

30

32

33

31.95

36.5



UO18#1-2

		1.046

		0.886

		0.872

		0.864

		0.826



theta

film thickness nm

Delta theta between 8 peaks minima around 1.5 Theta

32

38

38.8

39

41



OXIDATION OF UN film

		1.55

		2.47

		26



time (hr.)

thickness (nm)

Oxidation of UN04

36.399358112

36.827400032

38.175039392



OXIDATION OF UN film (2)

		1.33

		1.93

		2.47

		26.06

		40.2

		265.3166666667

		265.6



time (hr.)

thickness (nm)

Oxidation of UN04

36.821732728

36.099027742

36.521320462

37.836676222

39.3166324877

41.290212958

40.536185848



% OXID. UN film

		1.33		1.33

		1.93		1.93

		2.47		2.47

		26.06		26.06

		40.2		40.2

		265.3166666667		265.3166666667

		265.6		265.6



IMD data

Fit

time (hr.)

percent change in thickness

Oxidation of UN04

100.8225668245

99.9575924881

98.8437090591

100.191276158

100

100.3892605463

103.6016106301

104.7120298361

107.6539182876

105.9657874868

113.0578315233

112.1878038478

110.9932098161

112.1915082741



UO18 

				d		angles for 8 fringes (peak to peak)

				nm		.5 to 1.5 degrees		1 to 2 degree

				29		1.1		1.148		29

				30		1.05		1.11		30

				30.4		1.034

				31		1.01

				32		0.98		1.02		32

				33		0.945		0.99		33

		#3		32.2		0.9675		1.023		31.95		guess

								0.88		36.5		same group of fringes.

		#1						0.813		40		guess

								1.046		32

								0.886		38

								0.872		38.8

								0.864		39

								0.826		41

				d		theta				when

				(calc. Fig)		measured				measured

				33.31223526		0.977		18_3		Sept . 27, 03

				29.07203376		1.148

				29.862984		1.11

				32.081196		1.02

				32.928384		0.99

				36.24721086		0.887		18_2		Sept. 26

				37.74506304		0.846		18_1		Sept. 27

				39.02376486		0.813

				40.581067968		0.834		18_1		Sept. 27

				40.2727968		0.84

				37.989849632		0.887

				34.1616512		0.98		18_3		Sept. 26

								removed		1-Oct		16

				120.51

				120.51

				120.51

				120.51

				120.51

				120.51

				36.399358112		0.923		UN004c1		1-Oct		17.55		1.55

				36.827400032		0.913		UN004d1		1-Oct		18.47		2.47

				38.175039392		0.883		UN004a2		2-Oct		18.06		26

				38.597908928		0.874		UN004a2&3

				39.370848192		0.858		UN004

				48.7894472		0.695		UN003				guess

				43.412382272		0.782		Th01a2				Th film as though UO2

				44.518300832		0.763		Th01b1				Th film as though UO2

				120.51				Th01a2				Th film as though UO2

				40.375130432		0.838		Th02a2		18 hours		Th film as though UO2

						2-theta =		0.7775		120.51

						d=		43.6708568





Getting UN thick

		1.23		1.046

		1.039		0.886

		0.9		0.872

		0.793		0.864

		0.71		0.826



UN (Dens.=14.3)

UO2

theta (for 8 peaks)

film thickness (nm)

UN (Dens.=bulk)

27

32

32

38

37

38.8

42

39

47

41



UN from IMD

				d		angles for 8 fringes (peak to peak)

				nm		.5 to 1.5 degrees		1 to 2 degree

				27				1.23		1.23		1.23

				32				1.032		1.046		1.039

				37						0.9		0.9

				42				0.796		0.79		0.793

				47						0.71		0.71

						exp. Theta

								removed		1-Oct		16		decimal

				109.12

				109.12

				109.12

				109.12

				109.12

				109.12

		100		36												0						99.3775874439		0.38739739

		100.8225668245		36.821732728		0.906		UN004b1		1-Oct		17:20:00		17.33		1.33						99.9575924881		0.7481806026

		98.8437090591		36.099027742		0.923		UN004c1		1-Oct		17.55		17.93		1.93						100.191276158		1.815937086				3.5692707384

		100		36.521320462		0.913		UN004d1		1-Oct		18.47		18.7833333333		2.47						100.3892605463		0.1515237729				0.1114376779

		103.6016106301		37.836676222		0.883		UN004a2		2-Oct		18.06		18.1		26.06						104.7120298361		1.2330308131				0.8399769101

		107.6539182876		39.3166324877		0.851068		UN004a3		3-Oct		8.2		8.33		40.2		5 peaks		0.8089285714		105.9657874868		2.8497856007				100

		113.0578315233		41.290212958		0.811		UN004b4		11-Oct		17.19		17.3166666667		265.3166666667		4 peaks				112.1878038478		0.7569481561

		110.9932098161		40.536185848		0.826		UN004c4		11-Oct		17.37		17.6		265.6		8				112.1915082741		1.4359191945

				38.245462648		0.874		UN004a2&3																		9.3787226159

				38.988353272		0.858		UN004

				47.73524395		0.695		UN003				guess

				109.12

				109.12

				109.12

				109.12

				109.12

				109.12

				109.12






_1138536396.unknown

_1140616415.xls
5

		8.397		6.598		4.398		2.751		2.159		2.059		17.5		19.993		11		1.599		12.998		1.60000002		1.60000002		1.60000002		1.60000002		1.60000002

		8.501		6.65		4.45		2.8		2.18		2.07		17.601		20.1		11.076		1.61		13.102		1.94400001		1.94400001		1.94400001		1.94400001		1.94400001

		8.601		6.701		4.5		2.85		2.2		2.08		17.701		20.201		11.15		1.62		13.201		2.28800011		2.28800011		2.28800011		2.28800011		2.28800011

		8.701		6.75		4.551		2.9		2.22		2.09		17.801		20.301		11.225		1.63		13.301		2.63199997		2.63199997		2.63199997		2.63199997		2.63199997

		8.801		6.801		4.6		2.95		2.24		2.1		17.901		20.402		11.3		1.64		13.401		2.97600007		2.97600007		2.97600007		2.97600007		2.97600007

		8.901		6.851		4.651		3		2.26		2.11		18.001		20.501		11.375		1.65		13.501		3.32000017		3.32000017		3.32000017		3.32000017		3.32000017

		9.001		6.901		4.701		3.05		2.28		2.12		18.101		20.602		11.45		1.66		13.601		3.66400003		3.66400003		3.66400003		3.66400003		3.66400003

		9.101		6.951		4.751		3.1		2.3		2.13		18.201		20.702		11.525		1.67		13.701		4.0079999		4.0079999		4.0079999		4.0079999		4.0079999

		9.201		7.001		4.801		3.15		2.32		2.14		18.301		20.801		11.6		1.68		13.801		4.35200024		4.35200024		4.35200024		4.35200024		4.35200024

		9.301		7.05		4.851		3.2		2.34		2.15		18.401		20.902		11.675		1.69		13.901		4.6960001		4.6960001		4.6960001		4.6960001		4.6960001

		9.401		7.101		4.901		3.25		2.36		2.16		18.501		21.001		11.75		1.7		14.001		5.03999996		5.03999996		5.03999996		5.03999996		5.03999996

		9.501		7.15		4.95		3.3		2.38		2.17		18.601		21.101		11.825		1.71		14.101		5.3840003		5.3840003		5.3840003		5.3840003		5.3840003

		9.601		7.2		5		3.35		2.4		2.18		18.701		21.201		11.9		1.72		14.201		5.72800016		5.72800016		5.72800016		5.72800016		5.72800016

		9.701		7.25		5.051		3.4		2.42		2.19		18.801		21.301		11.975		1.73		14.301		6.07200003		6.07200003		6.07200003		6.07200003		6.07200003

		9.801		7.301		5.101		3.45		2.44		2.2		18.901		21.401		12.05		1.74		14.401		6.41600037		6.41600037		6.41600037		6.41600037		6.41600037

		9.901		7.35		5.151		3.5		2.46		2.21		19.001		21.501		12.126		1.75		14.501		6.76000023		6.76000023		6.76000023		6.76000023		6.76000023

		10.001		7.4		5.201		3.55		2.48				19.101		21.601		12.2		1.76		14.601		7.10400009		7.10400009		7.10400009		7.10400009		7.10400009

		10.101		7.451		5.251		3.6		2.5				19.201		21.701		12.275		1.77		14.701		7.44800043		7.44800043		7.44800043		7.44800043		7.44800043

		10.201		7.5		5.301		3.65		2.52				19.301		21.801		12.35		1.78		14.801		7.79200029		7.79200029		7.79200029		7.79200029		7.79200029

		10.301		7.551		5.351		3.7		2.54				19.401		21.901		12.425		1.79		14.901		8.13600063		8.13600063		8.13600063		8.13600063		8.13600063

		10.401		7.6		5.401		3.75		2.56				19.501		22.002		12.5		1.8		15.001		8.4800005		8.4800005		8.4800005		8.4800005		8.4800005

		10.501		7.65		5.451		3.8		2.58				19.601		22.101		12.575		1.81		15.101		8.82400036		8.82400036		8.82400036		8.82400036		8.82400036

		10.601		7.7		5.5		3.85		2.6				19.701		22.201		12.65		1.82		15.201		9.16800022		9.16800022		9.16800022		9.16800022		9.16800022

		10.701		7.75		5.55		3.9		2.62				19.801		22.301		12.725		1.83		15.301		9.51200008		9.51200008		9.51200008		9.51200008		9.51200008

		10.801		7.8		5.6		3.95		2.64				19.901		22.402		12.8		1.84		15.401		9.85599995		9.85599995		9.85599995		9.85599995		9.85599995

		10.901		7.851		5.65		4		2.66				20.001		22.502		12.875		1.85		15.501		10.2000008		10.2000008		10.2000008		10.2000008		10.2000008

		11.001		7.901		5.7		4.05		2.68				20.101		22.602		12.95		1.86		15.601		10.5440006		10.5440006		10.5440006		10.5440006		10.5440006

		11.101		7.951		5.75		4.1		2.7				20.201		22.701		13.025		1.87		15.701		10.8880005		10.8880005		10.8880005		10.8880005		10.8880005

		11.201		8.001		5.801		4.15		2.72				20.301		22.802		13.1		1.88		15.801		11.2320004		11.2320004		11.2320004		11.2320004		11.2320004

		11.301		8.05		5.851		4.2		2.74				20.401		22.901		13.175		1.89		15.901		11.5760002		11.5760002		11.5760002		11.5760002		11.5760002

		11.401		8.1		5.901		4.25		2.76				20.501		23.001		13.25		1.9		16.001		11.9200001		11.9200001		11.9200001		11.9200001		11.9200001

		11.501		8.15		5.95		4.3		2.78				20.601		23.101		13.325		1.91		16.101		12.2639999		12.2639999		12.2639999		12.2639999		12.2639999

		11.601		8.201		6.001		4.35		2.8				20.701		23.201		13.4		1.92		16.201		12.6080008		12.6080008		12.6080008		12.6080008		12.6080008

				8.25		6.05		4.4						20.801		23.301		13.475		1.93		16.301		12.9520006		12.9520006		12.9520006		12.9520006		12.9520006

				8.3		6.1		4.45						20.901		23.402		13.55		1.94		16.401		13.2960005		13.2960005		13.2960005		13.2960005		13.2960005

				8.35		6.15		4.5						21.001		23.502		13.625		1.95		16.501		13.6400003		13.6400003		13.6400003		13.6400003		13.6400003

				8.401		6.2		4.55						21.101		23.601		13.701		1.96		16.601		13.9840002		13.9840002		13.9840002		13.9840002		13.9840002

				8.451		6.251		4.6						21.201		23.701		13.775		1.97		16.701		14.3280001		14.3280001		14.3280001		14.3280001		14.3280001

				8.501		6.301		4.65						21.301		23.801		13.851		1.98		16.801		14.6720009		14.6720009		14.6720009		14.6720009		14.6720009

				8.55		6.351		4.7						21.401		23.901		13.925		1.99		16.901		15.0160007		15.0160007		15.0160007		15.0160007		15.0160007

				8.6		6.401		4.75						21.501		24.001		14		2		17.001		15.3600006		15.3600006		15.3600006		15.3600006		15.3600006

				8.651		6.451		4.8						21.601		24.101				2.01		17.101		15.7040005		15.7040005		15.7040005		15.7040005		15.7040005

				8.7		6.5								21.701		24.201				2.02		17.201		16.0480003		16.0480003		16.0480003		16.0480003		16.0480003

				8.75		6.55								21.801		24.301				2.03		17.301		16.3920002		16.3920002		16.3920002		16.3920002		16.3920002

				8.801		6.601								21.901		24.401				2.04		17.401		16.7360001		16.7360001		16.7360001		16.7360001		16.7360001

						6.651								22.001		24.501				2.05		17.501		17.0799999		17.0799999		17.0799999		17.0799999		17.0799999

						6.7								22.101		24.601				2.06		17.601		17.4239998		17.4239998		17.4239998		17.4239998		17.4239998

						6.75								22.201		24.701				2.07		17.701		17.7679996		17.7679996		17.7679996		17.7679996		17.7679996

						6.801								22.301		24.801				2.08		17.801		18.1120014		18.1120014		18.1120014		18.1120014		18.1120014

														22.401		24.902						17.901		18.4560013		18.4560013		18.4560013		18.4560013		18.4560013

														22.501		25.001						18.001		18.8000011		18.8000011		18.8000011		18.8000011		18.8000011

														22.601		25.102								19.144001		19.144001		19.144001		19.144001		19.144001

														22.701		25.201								19.4880009		19.4880009		19.4880009		19.4880009		19.4880009

														22.801		25.301								19.8320007		19.8320007		19.8320007		19.8320007		19.8320007

														22.901		25.401								20.1760006		20.1760006		20.1760006		20.1760006		20.1760006

														23.001		25.501								20.5200005		20.5200005		20.5200005		20.5200005		20.5200005

														23.101		25.601								20.8640003		20.8640003		20.8640003		20.8640003		20.8640003

														23.201		25.702								21.2080002		21.2080002		21.2080002		21.2080002		21.2080002

														23.301		25.802								21.552		21.552		21.552		21.552		21.552

														23.401		25.902								21.8959999		21.8959999		21.8959999		21.8959999		21.8959999

														23.501		26.001								22.2400017		22.2400017		22.2400017		22.2400017		22.2400017

														23.601		26.101								22.5840015		22.5840015		22.5840015		22.5840015		22.5840015

														23.701		26.202								22.9280014		22.9280014		22.9280014		22.9280014		22.9280014

														23.801		26.301								23.2720013		23.2720013		23.2720013		23.2720013		23.2720013

														23.901		26.402								23.6160011		23.6160011		23.6160011		23.6160011		23.6160011

														24.001		26.502								23.960001		23.960001		23.960001		23.960001		23.960001

														24.101		26.602								24.3040009		24.3040009		24.3040009		24.3040009		24.3040009

														24.201		26.701								24.6480007		24.6480007		24.6480007		24.6480007		24.6480007

														24.301		26.801								24.9920006		24.9920006		24.9920006		24.9920006		24.9920006

														24.401		26.901								25.3360004		25.3360004		25.3360004		25.3360004		25.3360004

														24.501		27.002								25.6800003		25.6800003		25.6800003		25.6800003		25.6800003

														24.601		27.102								26.0240002		26.0240002		26.0240002		26.0240002		26.0240002

														24.701		27.201								26.368		26.368		26.368		26.368		26.368

														24.801		27.301								26.7120018		26.7120018		26.7120018		26.7120018		26.7120018

														24.901		27.401								27.0560017		27.0560017		27.0560017		27.0560017		27.0560017

														25.001		27.502								27.4000015		27.4000015		27.4000015		27.4000015		27.4000015

																27.601								27.7440014		27.7440014		27.7440014		27.7440014		27.7440014

																27.701								28.0880013		28.0880013		28.0880013		28.0880013		28.0880013

																27.801								28.4320011		28.4320011		28.4320011		28.4320011		28.4320011

																27.901								28.776001		28.776001		28.776001		28.776001		28.776001

																28.001								29.1200008		29.1200008		29.1200008		29.1200008		29.1200008

																28.101								29.4640007		29.4640007		29.4640007		29.4640007		29.4640007

																28.201								29.8080006		29.8080006		29.8080006		29.8080006		29.8080006

																28.301								30.1520004		30.1520004		30.1520004		30.1520004		30.1520004

																28.401								30.4960003		30.4960003		30.4960003		30.4960003		30.4960003

																28.501								30.8400002		30.8400002		30.8400002		30.8400002		30.8400002

																28.601								31.1840019		31.1840019		31.1840019		31.1840019		31.1840019

																28.701								31.5280018		31.5280018		31.5280018		31.5280018		31.5280018

																28.801								31.8720016		31.8720016		31.8720016		31.8720016		31.8720016

																28.901								32.2159996		32.2159996		32.2159996		32.2159996		32.2159996

																29.001								32.5600014		32.5600014		32.5600014		32.5600014		32.5600014

																29.101								32.9039993		32.9039993		32.9039993		32.9039993		32.9039993

																29.201								33.2480011		33.2480011		33.2480011		33.2480011		33.2480011

																29.301								33.5920029		33.5920029		33.5920029		33.5920029		33.5920029

																29.401								33.9360008		33.9360008		33.9360008		33.9360008		33.9360008

																29.501								34.2800026		34.2800026		34.2800026		34.2800026		34.2800026

																29.602								34.6240005		34.6240005		34.6240005		34.6240005		34.6240005

																29.701								34.9680023		34.9680023		34.9680023		34.9680023		34.9680023

																29.801								35.3120003		35.3120003		35.3120003		35.3120003		35.3120003

																29.902								35.656002		35.656002		35.656002		35.656002		35.656002

																30.001								36		36		36		36		36

																30.101

																30.202

																30.301

																30.401

																30.502

																30.601

																30.702

																30.801

																30.901

																31.001

																31.101

																31.201

																31.301

																31.401

																31.501

																31.601

																31.701

																31.801

																31.901

																32.001

																32.102

																32.201

																32.302

																32.401

																32.502

																32.602

																32.701

																32.801

																32.902

																33.001

																33.102

																33.201

																33.302

																33.401

																33.501

																33.601

																33.701

																33.801

																33.902

																34.002

																34.101

																34.202

																34.301

																34.402

																34.501

																34.601

																34.702

																34.802

																34.901

																35.002



CXRO

Wavelength (nm)

Reflectance

UN004 at 5 degrees

0.7415

0.8194

0.7507

0.05214

0.04862

0.0397

0.7595

0.7903

0.4782

0.01479

0.3115

0.0236520059

0.0004519422

0.0162229259

0.0000726507

0.0008247957

0.7382

0.8105

0.7555

0.05271

0.03181

0.02623

0.7604

0.7903

0.4742

0.01658

0.3268

0.0485400967

0.0035928318

0.031079188

0.0011107689

0.0041383817

0.7327

0.8071

0.7574

0.05834

0.03179

0.04696

0.7615

0.791

0.5727

0.01709

0.3522

0.0708587915

0.0103929844

0.0226278082

0.0018053342

0.0098046204

0.7269

0.8064

0.7582

0.06556

0.03243

0.04282

0.7624

0.7907

0.5498

0.01769

0.3878

0.136032045

0.0328470394

0.0820614919

0.0203361027

0.0245745052

0.7214

0.8049

0.7613

0.07688

0.03262

0.02901

0.7633

0.7916

0.5283

0.01837

0.4356

0.280836821

0.102682084

0.325591177

0.186696589

0.0641449839

0.7163

0.8039

0.7645

0.09172

0.0329

0.04941

0.7645

0.7923

0.5101

0.01902

0.4845

0.71028018

0.548561394

0.665429294

0.539911032

0.417398334

0.7115

0.8023

0.7701

0.1077

0.03263

0.05079

0.7657

0.7929

0.497

0.02045

0.5228

0.813972235

0.716252804

0.785318494

0.689143121

0.681717098

0.7085

0.8012

0.7768

0.1233

0.0362

0.03187

0.7666

0.7929

0.4889

0.02331

0.5543

0.858092964

0.784675241

0.83665508

0.756692827

0.771429479

0.7065

0.7996

0.7826

0.1305

0.02917

0.05237

0.7673

0.7945

0.4794

0.03017

0.5794

0.88241291

0.821455896

0.864460886

0.793976009

0.815832078

0.7053

0.7985

0.7868

0.1589

0.01975

0.03909

0.7695

0.794

0.4648

0.02318

0.6007

0.893270195

0.837588072

0.877203822

0.81046921

0.835496724

0.705

0.7971

0.7897

0.1732

0.02025

0.0386

0.7699

0.7953

0.4504

0.01738

0.6179

0.896571219

0.842139363

0.881601274

0.81494987

0.842148125

0.7051

0.7958

0.7924

0.247

0.02211

0.03464

0.771

0.7954

0.4327

0.01771

0.6328

0.895493567

0.83995223

0.880957544

0.811946034

0.841493309

0.7061

0.7942

0.7966

0.3093

0.02318

0.04606

0.7722

0.7965

0.4151

0.01841

0.6441

0.892134726

0.834238768

0.877560794

0.804842889

0.837049305

0.7076

0.7923

0.8014

0.3624

0.02406

0.03871

0.7732

0.7968

0.3915

0.01908

0.6533

0.888660133

0.828155935

0.873945713

0.797285378

0.832111478

0.709

0.7908

0.8039

0.4064

0.02432

0.04221

0.7742

0.7983

0.374

0.01973

0.663

0.88478291

0.820965469

0.869912803

0.788437486

0.826147079

0.7096

0.7895

0.8052

0.4426

0.02478

0.03891

0.775

0.798

0.3852

0.0203

0.6695

0.87247926

0.800962687

0.856967688

0.765593886

0.807716012

0.7093

0.7882

0.8064

0.473

0.02486

0.7758

0.799

0.4747

0.02089

0.6757

0.858389378

0.778429866

0.842437327

0.740610838

0.786775529

0.7082

0.7865

0.8071

0.4989

0.02541

0.7767

0.8001

0.5234

0.02146

0.6813

0.845386446

0.757887244

0.829126239

0.718078852

0.767634928

0.7053

0.7849

0.8075

0.5217

0.02576

0.7777

0.8019

0.5265

0.02195

0.6857

0.834035873

0.739644885

0.817526042

0.69797647

0.750764787

0.7

0.7828

0.8081

0.541

0.02692

0.7782

0.8019

0.5227

0.02243

0.6893

0.822362959

0.720955253

0.805505216

0.677313626

0.733447373

0.6922

0.7815

0.8078

0.5575

0.0266

0.7793

0.8026

0.5121

0.023

0.6935

0.81296742

0.705650389

0.795833528

0.660326362

0.719363153

0.6823

0.7797

0.8072

0.571

0.02681

0.7794

0.8025

0.4849

0.02346

0.6968

0.805706382

0.692798734

0.788391531

0.645808816

0.707828224

0.6703

0.7788

0.8065

0.5828

0.02721

0.7811

0.8037

0.44

0.02394

0.6989

0.803311169

0.685452044

0.78604883

0.636785507

0.702037692

0.6566

0.7766

0.8061

0.5945

0.02655

0.7813

0.8038

0.4002

0.02442

0.7012

0.794311047

0.662034929

0.776807368

0.608541846

0.682686269

0.6417

0.7748

0.8056

0.6044

0.02597

0.7809

0.8054

0.3736

0.02495

0.704

0.767986953

0.612959921

0.749216974

0.552742064

0.638767481

0.6253

0.7725

0.8055

0.6086

0.02589

0.7827

0.8064

0.3496

0.02548

0.7067

0.735638499

0.555227876

0.715181053

0.48825556

0.586609542

0.6032

0.7708

0.8048

0.6009

0.02567

0.7824

0.807

0.3372

0.02598

0.7073

0.693748176

0.475880802

0.670840323

0.400127113

0.516126275

0.5747

0.7705

0.8051

0.5765

0.02557

0.7836

0.8066

0.3361

0.02645

0.7097

0.625146151

0.367060781

0.598032832

0.286446244

0.416117102

0.5446

0.7689

0.8041

0.5497

0.02604

0.784

0.8086

0.3524

0.0269

0.7111

0.310647666

0.220181867

0.284498125

0.19926472

0.212600723

0.5163

0.7671

0.8032

0.5281

0.02719

0.7848

0.8088

0.3718

0.02728

0.7133

0.37534517

0.295621932

0.364083081

0.292683929

0.278543234

0.4965

0.7647

0.8008

0.4849

0.02877

0.7852

0.8109

0.3881

0.02767

0.7143

0.54013139

0.453671545

0.521166801

0.437222749

0.439774185

0.4849

0.7626

0.7999

0.5252

0.03132

0.7865

0.8099

0.4329

0.02803

0.7153

0.562114179

0.456107199

0.541405618

0.428070575

0.451883823

0.4714

0.7607

0.8021

0.625

0.03369

0.7876

0.8115

0.4667

0.02836

0.7182

0.348572671

0.270954609

0.336112201

0.266516924

0.255453765

0.7587

0.8037

0.7323

0.7874

0.8113

0.5058

0.02871

0.7196

0.43744418

0.376659721

0.421132416

0.383035123

0.343007207

0.7555

0.8082

0.7437

0.7867

0.8133

0.5375

0.02906

0.7204

0.790361702

0.750285268

0.736361444

0.699164271

0.735190809

0.7535

0.8105

0.7477

0.7887

0.8128

0.5647

0.02946

0.7206

0.85738498

0.825032532

0.813104212

0.77810204

0.816353917

0.7509

0.8122

0.7514

0.7893

0.8144

0.5877

0.02983

0.7239

0.884616971

0.85551852

0.847290397

0.813488483

0.849553883

0.748

0.8137

0.7547

0.7892

0.8167

0.6071

0.03023

0.7247

0.896385014

0.868294299

0.863697588

0.829998195

0.863691807

0.7451

0.8137

0.7603

0.79

0.8175

0.6239

0.03063

0.7251

0.901350915

0.87303251

0.872080743

0.837633669

0.869273365

0.7423

0.8141

0.766

0.792

0.82

0.6384

0.031

0.7255

0.900524378

0.870795071

0.873574555

0.837428451

0.86750108

0.7391

0.8131

0.7735

0.7917

0.8185

0.6506

0.03147

0.7272

0.898010015

0.866606951

0.872678995

0.834646523

0.863626659

0.7356

0.8118

0.7795

0.7918

0.8179

0.032

0.7274

0.893935025

0.860653341

0.869637787

0.829590261

0.857844949

0.7331

0.8109

0.7925

0.8174

0.03241

0.729

0.89172864

0.857376575

0.868070185

0.826894462

0.854676545

0.7288

0.809

0.7941

0.8181

0.03273

0.7318

0.89166671

0.856841147

0.868641675

0.826920331

0.8542974

0.7267

0.8079

0.7954

0.8188

0.03295

0.7335

0.891337752

0.855992019

0.868868172

0.82656759

0.853578687

0.8062

0.7965

0.8203

0.03299

0.7348

0.890603065

0.85468024

0.868588805

0.825676024

0.852359056

0.805

0.7962

0.8203

0.03303

0.7356

0.890069306

0.853701532

0.868432641

0.825068235

0.851444721

0.8034

0.7972

0.8207

0.03311

0.737

0.889835358

0.85313493

0.868536294

0.82483995

0.85093385

0.8015

0.7976

0.8214

0.03313

0.7398

0.889480472

0.852429509

0.86845988

0.824414551

0.850269079

0.799

0.8217

0.7394

0.888935447

0.851504624

0.86813271

0.823716164

0.849366248

0.7995

0.8237

0.741

0.888118684

0.850263

0.867481112

0.822662711

0.848124266

0.8007

0.8222

0.887286246

0.849074185

0.86675328

0.821629226

0.846906483

0.801

0.8224

0.886951804

0.848564506

0.866511166

0.821279347

0.846362829

0.8032

0.8228

0.88683784

0.848329306

0.866496146

0.821210742

0.846096337

0.8041

0.8228

0.886703134

0.848069429

0.866456389

0.821117818

0.845799327

0.802

0.823

0.886530638

0.847767174

0.866357327

0.820962131

0.845452547

0.8025

0.8222

0.886303902

0.847402394

0.866182446

0.820724845

0.845035434

0.804

0.8204

0.886016309

0.846967816

0.865920186

0.820392847

0.844540119

0.8034

0.8205

0.885653496

0.846445262

0.865554154

0.819946647

0.843948126

0.8048

0.819

0.885187864

0.845801294

0.865064204

0.819363952

0.843225181

0.8079

0.8211

0.884520531

0.844920278

0.864346206

0.818527162

0.842250764

0.8084

0.821

0.883672655

0.843863964

0.86340183

0.817488074

0.841078758

0.8088

0.8203

0.883310258

0.843491912

0.863009691

0.817222059

0.840584695

0.8094

0.8209

0.883505464

0.843828976

0.8628636

0.81725359

0.840812385

0.8126

0.8243

0.883729219

0.844153643

0.862790465

0.817363977

0.841037214

0.813

0.8215

0.883870482

0.844357491

0.862733364

0.817489743

0.841139495

0.8139

0.8216

0.883966744

0.844505131

0.862667561

0.817602932

0.841181397

0.8111

0.825

0.88403666

0.84461838

0.862575293

0.817683578

0.841185212

0.8105

0.8279

0.884078562

0.844695032

0.862435877

0.817708254

0.841149151

0.813

0.8261

0.884084284

0.84472537

0.862222314

0.817647338

0.841063201

0.8096

0.8268

0.884019077

0.844668865

0.861965477

0.817559302

0.840885222

0.8112

0.8233

0.883861482

0.844509602

0.861681223

0.817457855

0.840596855

0.8101

0.8261

0.883808017

0.844500959

0.861529529

0.817546427

0.840456545

0.8128

0.8241

0.883849025

0.844616771

0.861492336

0.817782283

0.840440929

0.8144

0.8267

0.883937061

0.844784439

0.86151582

0.818081081

0.840477884

0.8171

0.8236

0.884052634

0.844982684

0.861558974

0.81839633

0.840545297

0.823

0.884167552

0.845175087

0.861592054

0.81869477

0.840606093

0.8221

0.884271145

0.845349312

0.861609936

0.818970263

0.840647399

0.8221

0.884356856

0.845497429

0.861606002

0.819215477

0.840661108

0.819

0.884415984

0.845609844

0.861570776

0.819419622

0.840637267

0.8144

0.884412229

0.845643759

0.861464024

0.819536746

0.840532064

0.8151

0.884316683

0.845565259

0.861253738

0.819529951

0.840310574

0.8171

0.8841151

0.845367551

0.86092031

0.81938833

0.839964509

0.8166

0.883740604

0.844994903

0.86038065

0.819044352

0.839434266

0.8155

0.883722365

0.845099092

0.860198379

0.819182813

0.839388132

0.8099

0.883849144

0.845380366

0.860166788

0.819501698

0.839523971

0.8129

0.884082675

0.845779896

0.860249877

0.81994307

0.839782655

0.8139

0.884379327

0.84624666

0.860400259

0.820452869

0.840111852

0.8167

0.884694576

0.846729219

0.860570192

0.82097739

0.840458095

0.8209

0.885026336

0.847225189

0.860757828

0.821514308

0.84081924

0.8311

0.885361552

0.84771955

0.860961676

0.822062254

0.841179371

0.8327

0.885646522

0.848149598

0.861163199

0.822600245

0.841474473

0.8255

0.885992587

0.84868145

0.861362636

0.823128462

0.841872096

0.8248

0.886585832

0.849489927

0.861538231

0.823622704

0.842555285

0.8402

0.887123108

0.85019809

0.861675858

0.824069619

0.843138099

0.8322

0.887597144

0.850827634

0.861755729

0.824448586

0.843640924

0.8327

0.888056219

0.851434588

0.861919105

0.824940562

0.844120979

0.832

0.888509691

0.852030218

0.862109959

0.825463116

0.844590187

0.8289

0.888954759

0.852611244

0.862346292

0.82603085

0.845044911

0.8345

0.889394701

0.853181422

0.862594366

0.82660532

0.845489204

0.8347

0.88983047

0.853742361

0.862851799

0.827183843

0.845924675

0.8327

0.8366

0.832

0.8354

0.826

0.8215

0.8273

0.8331

0.8328

0.8421

0.8264

0.8348

0.8266

0.8312

0.8303

0.8291

0.8187

0.821

0.8341

0.8389

0.8355

0.8201

0.8457

0.8512

0.8212

0.8353

0.8397

0.857

0.859

0.8579

0.8746

0.8616

0.8763

0.8543

0.8539

0.8494

0.8338

0.8542

0.8624

0.8545

0.9678

0.8013

0.799

0.7874

0.7925

0.7919

0.8054

0.8046

0.8175

0.801
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		8.4		6.598		4.398		2.698		11		17.494		19.993		1.6		12.998		1.60000002

		8.501		6.65		4.45		2.751		11.076		17.601		20.1		1.61		13.101		1.94400001

		8.601		6.701		4.5		2.8		11.15		17.701		20.201		1.62		13.201		2.28800011

		8.701		6.75		4.551		2.85		11.225		17.801		20.301		1.63		13.301		2.63199997

		8.801		6.801		4.6		2.9		11.3		17.901		20.402		1.64		13.401		2.97600007

		8.901		6.851		4.651		2.95		11.375		18.001		20.501		1.65		13.501		3.32000017

		9.001		6.901		4.701		3		11.45		18.101		20.602		1.66		13.601		3.66400003

		9.101		6.951		4.751		3.05		11.525		18.201		20.702		1.67		13.701		4.0079999

		9.201		7.001		4.801		3.1		11.6		18.301		20.801		1.68		13.801		4.35200024

		9.301		7.051		4.85		3.15		11.675		18.401		20.902		1.69		13.901		4.6960001

		9.401		7.101		4.901		3.2		11.75		18.501		21.002		1.7		14.001		5.03999996

		9.501		7.15		4.95		3.25		11.825		18.601		21.102		1.71		14.101		5.3840003

		9.601		7.2		5.001		3.3		11.9		18.701		21.201		1.72		14.201		5.72800016

		9.701		7.251		5.051		3.35		11.976		18.801		21.302		1.73		14.301		6.07200003

		9.801		7.301		5.101		3.4		12.05		18.901		21.402		1.74		14.401		6.41600037

		9.901		7.351		5.151		3.45		12.125		19.001		21.502		1.75		14.501		6.76000023

		10.001		7.401		5.2		3.5		12.2		19.101		21.602		1.76		14.601		7.10400009

		10.101		7.451		5.251		3.55		12.275		19.201		21.701		1.77		14.701		7.44800043

		10.201		7.5		5.301		3.6		12.35		19.301		21.802		1.78		14.801		7.79200029

		10.301		7.551		5.351		3.65		12.426		19.401		21.902		1.79		14.901		8.13600063

		10.401		7.6		5.401		3.7		12.5		19.501		22.002		1.8		15.001		8.4800005

		10.501		7.65		5.451		3.75		12.575		19.601		22.101		1.81		15.101		8.82400036

		10.601		7.7		5.5		3.8		12.65		19.701		22.201		1.82		15.201		9.16800022

		10.701		7.751		5.551		3.85		12.725		19.801		22.301		1.83		15.301		9.51200008

		10.801		7.8		5.6		3.9		12.8		19.901		22.402		1.84		15.401		9.85599995

		10.901		7.851		5.651		3.95		12.875		20.001		22.502		1.85		15.501		10.2000008

		11.001		7.901		5.7		4		12.95		20.101		22.601		1.86		15.601		10.5440006

		11.101		7.95		5.751		4.05		13.025		20.201		22.702		1.87		15.701		10.8880005

		11.201		8.001		5.801		4.1		13.1		20.301		22.801		1.88		15.801		11.2320004

		11.301		8.05		5.851		4.15		13.175		20.401		22.902		1.89		15.901		11.5760002

		11.401		8.1		5.9		4.2		13.25		20.501		23.001		1.9		16.001		11.9200001

		11.501		8.15		5.95		4.25		13.325		20.601		23.102		1.91		16.101		12.2639999

		11.601		8.2		6		4.3		13.4		20.701		23.201		1.92		16.201		12.6080008

				8.25		6.05		4.35		13.475		20.801		23.302		1.93		16.301		12.9520006

				8.3		6.101		4.4		13.55		20.901		23.402		1.94		16.401		13.2960005

				8.35		6.15		4.45		13.625		21.001		23.501		1.95		16.501		13.6400003

				8.401		6.201		4.5		13.701		21.101		23.602		1.96		16.601		13.9840002

				8.451		6.251		4.55		13.775		21.201		23.701		1.97		16.701		14.3280001

				8.501		6.301		4.6		13.851		21.301		23.801		1.98		16.801		14.6720009

				8.55		6.35		4.65		13.925		21.401		23.902		1.99		16.901		15.0160007

				8.601		6.4		4.7		14		21.501		24.001		2		17.001		15.3600006

				8.651		6.451		4.75				21.601		24.102		2.01		17.101		15.7040005

				8.7		6.5		4.8				21.701		24.202		2.02		17.201		16.0480003

				8.751		6.55						21.801		24.302		2.03		17.301		16.3920002

				8.801		6.601						21.901		24.402		2.04		17.401		16.7360001

						6.65						22.001		24.501		2.05		17.501		17.0799999

						6.7						22.101		24.601		2.06		17.601		17.4239998

						6.75						22.201		24.702		2.07		17.701		17.7679996

						6.801						22.301		24.801		2.08		17.801		18.1120014

												22.401		24.902				17.901		18.4560013

												22.501		25.001				18.001		18.8000011

												22.601		25.101						19.144001

												22.701		25.202						19.4880009

												22.801		25.301						19.8320007

												22.901		25.402						20.1760006

												23.001		25.501						20.5200005

												23.101		25.601						20.8640003

												23.201		25.702						21.2080002

												23.301		25.801						21.552

												23.401		25.901						21.8959999

												23.501		26.001						22.2400017

												23.601		26.101						22.5840015

												23.701		26.202						22.9280014

												23.801		26.301						23.2720013

												23.901		26.401						23.6160011

												24.001		26.501						23.960001

												24.101		26.601						24.3040009

												24.201		26.701						24.6480007

												24.301		26.801						24.9920006
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Measured Reflectance for UN 10 degrees
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15 degr

		8.4		6.598		4.4		4.398		4.398		17.5		19.993		10.996		12.998		1.60000002

		8.501		6.65		4.451		4.451		4.451		17.601		20.1		11.076		13.101		1.94400001

		8.601		6.701		4.501		4.5		4.5		17.701		20.201		11.15		13.201		2.28800011

		8.701		6.75		4.551		4.55		4.55		17.801		20.301		11.225		13.301		2.63199997

		8.801		6.8		4.601		4.6		4.6		17.901		20.402		11.3		13.401		2.97600007

		8.901		6.851		4.651		4.65		4.65		18.001		20.501		11.375		13.501		3.32000017

		9.001		6.901		4.701		4.7		4.7		18.101		20.602		11.45		13.601		3.66400003

		9.101		6.95		4.751		4.75		4.75		18.201		20.702		11.525		13.701		4.0079999

		9.201		7		4.801		4.8		4.8		18.301		20.802		11.6		13.801		4.35200024

		9.301		7.05		4.85		4.85		4.85		18.401		20.902		11.675		13.901		4.6960001

		9.401		7.1		4.901		4.9		4.9		18.501		21.001		11.75		14.001		5.03999996

		9.501		7.15		4.95		4.95		4.95		18.601		21.102		11.825		14.101		5.3840003

		9.601		7.2		5.001		5		5		18.701		21.201		11.9		14.201		5.72800016

		9.701		7.25		5.05		5.05		5.05		18.801		21.302		11.976		14.301		6.07200003

		9.801		7.301		5.101		5.101		5.1		18.901		21.402		12.05		14.401		6.41600037

		9.901		7.351		5.15		5.15		5.15		19.001		21.501		12.125		14.501		6.76000023

		10.001		7.4		5.2		5.2		5.2		19.101		21.601		12.2		14.601		7.10400009

		10.101		7.451		5.25		5.25		5.25		19.201		21.701		12.275		14.701		7.44800043

		10.201		7.5		5.301		5.3		5.3		19.301		21.801		12.35		14.801		7.79200029

		10.301		7.551		5.351		5.35		5.35		19.401		21.901		12.425		14.901		8.13600063

		10.401		7.6		5.401		5.4		5.4		19.501		22.002		12.5		15.001		8.4800005

		10.501		7.65		5.451		5.45		5.45		19.601		22.102		12.575		15.101		8.82400036

		10.601		7.7		5.5		5.5		5.5		19.701		22.201		12.65		15.201		9.16800022

		10.701		7.75		5.55		5.55		5.55		19.801		22.301		12.725		15.301		9.51200008

		10.801		7.801		5.6		5.6		5.6		19.901		22.401		12.8		15.401		9.85599995

		10.901		7.851		5.651		5.65		5.65		20.001		22.502		12.875		15.501		10.2000008

		11.001		7.901		5.7		5.7		5.7		20.101		22.602		12.95		15.601		10.5440006

		11.101		7.951		5.75		5.75		5.75		20.201		22.702		13.026		15.701		10.8880005

		11.201		8.001		5.801		5.8		5.8		20.301		22.802		13.1		15.801		11.2320004

		11.301		8.05		5.851		5.85		5.85		20.401		22.902		13.175		15.901		11.5760002

		11.401		8.1		5.9		5.9		5.9		20.501		23.002		13.25		16.001		11.9200001

		11.501		8.15		5.95		5.95		5.95		20.601		23.102		13.325		16.101		12.2639999

		11.601		8.201		6.001		6.001		6		20.701		23.201		13.4		16.201		12.6080008

				8.25		6.05		6.05		6.05		20.801		23.302		13.475		16.301		12.9520006

				8.3		6.1		6.1		6.1		20.901		23.401		13.551		16.401		13.2960005

				8.351		6.15		6.15		6.15		21.001		23.501		13.625		16.501		13.6400003

				8.401		6.2		6.2		6.2		21.101		23.602		13.701		16.601		13.9840002

				8.451		6.25		6.25		6.25		21.201		23.701		13.775		16.701		14.3280001

				8.501		6.301		6.3		6.3		21.301		23.802		13.851		16.801		14.6720009

				8.55		6.35		6.35		6.35		21.401		23.902		13.925		16.901		15.0160007

				8.601		6.401		6.4		6.4		21.501		24.001		14		17.001		15.3600006

				8.65		6.451		6.45		6.45		21.601		24.102				17.101		15.7040005

				8.7		6.5		6.5		6.5		21.701		24.201				17.201		16.0480003

				8.75		6.55		6.55		6.55		21.801		24.302				17.301		16.3920002

				8.8		6.601		6.6		6.6		21.901		24.401				17.4		16.7360001

						6.651		6.65		6.65		22.001		24.501				17.501		17.0799999

						6.7		6.7		6.7		22.101		24.602				17.601		17.4239998

						6.751		6.75		6.75		22.201		24.701				17.701		17.7679996

						6.801				6.8		22.301		24.801				17.801		18.1120014

												22.401		24.902				17.901		18.4560013

												22.501		25.001				18.001		18.8000011

												22.601		25.101						19.144001

												22.701		25.202						19.4880009

												22.801		25.301						19.8320007

												22.901		25.402						20.1760006

												23.001		25.501						20.5200005

												23.101		25.601						20.8640003

												23.201		25.701						21.2080002

												23.301		25.801						21.552

												23.401		25.901						21.8959999

												23.501		26.001						22.2400017

												23.601		26.101						22.5840015

												23.701		26.202						22.9280014

												23.801		26.301						23.2720013

												23.901		26.402						23.6160011

												24.001		26.502						23.960001

												24.101		26.602						24.3040009

												24.201		26.701						24.6480007

												24.301		26.801						24.9920006

												24.401		26.901						25.3360004

												24.501		27.002						25.6800003

												24.601		27.102						26.0240002

												24.701		27.201						26.368

												24.801		27.301						26.7120018

												24.901		27.401						27.0560017

												25.001		27.501						27.4000015

														27.601						27.7440014

														27.701						28.0880013

														27.802						28.4320011

														27.901						28.776001

														28.001						29.1200008

														28.101						29.4640007

														28.201						29.8080006

														28.302						30.1520004

														28.402						30.4960003

														28.501						30.8400002

														28.602						31.1840019

														28.701						31.5280018

														28.802						31.8720016

														28.902						32.2159996
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														29.201						33.2480011

														29.302						33.5920029

														29.402						33.9360008

														29.501						34.2800026

														29.602						34.6240005

														29.701						34.9680023

														29.802						35.3120003

														29.902						35.656002

														30.001						36
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														30.202

														30.301

														30.401

														30.502

														30.601

														30.702

														30.801

														30.901

														31.001

														31.101

														31.201

														31.302
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														31.502

														31.601

														31.701

														31.802

														31.901

														32.001

														32.102

														32.201

														32.302

														32.401

														32.501

														32.602

														32.701

														32.802

														32.901

														33.001

														33.102

														33.201

														33.302

														33.402

														33.501

														33.601

														33.701

														33.801

														33.901

														34.001

														34.101

														34.201

														34.301

														34.401

														34.502

														34.601

														34.702

														34.802

														34.902

														35.002



CXRO

Wavelength (nm)

Reflectance

UN004 at 15 degrees

0.3053

0.06644

0.005399

0.005427

-0.009666

0.3823

0.4822

0.1508

0.03826

0.0002193363

0.3064

0.07503

0.005039

0.00495

-0.00544

0.3861

0.4845

0.1579

0.04291

0.0003728398

0.3043

0.08561

0.004521

0.004468

-0.004792

0.3899

0.4849

0.1948

0.04605

0.0005128484

0.3009

0.09548

0.003932

0.00393

-0.00492

0.3935

0.4879

0.173

0.04606

0.0007352663

0.2966

0.1042

0.00348

0.003452

-0.005314

0.397

0.4909

0.1533

0.04659

0.001134072

0.2931

0.1115

0.003199

0.003137

-0.005682

0.4008

0.4922

0.1376

0.04796

0.0022920938

0.29

0.1184

0.003173

0.003108

-0.005797

0.4039

0.4935

0.1268

0.05397

0.0042024083

0.289

0.1244

0.00354

0.00347

-0.005471

0.4076

0.4949

0.1201

0.06364

0.0071426746

0.2892

0.1299

0.004307

0.004355

-0.004666

0.4107

0.4983

0.114

0.07585

0.0117407637

0.2909

0.1359

0.005693

0.005783

-0.003358

0.4147

0.4998

0.1049

0.08971

0.0190081857

0.2942

0.1415

0.007542

0.007563

-0.001771

0.4173

0.5017

0.096

0.1045

0.0306883864

0.2984

0.148

0.009439

0.00951

-0.0000762

0.4204

0.5027

0.0863

0.12

0.049895566

0.3039

0.1551

0.0114

0.01133

0.001445

0.4239

0.5058

0.07712

0.1356

0.0823793411

0.3108

0.1629

0.01256

0.01251

0.0022

0.4262

0.5071

0.06648

0.1512

0.140931085

0.3184

0.1716

0.01335

0.01334

0.00257

0.4298

0.5097

0.05531

0.1666

0.25102827

0.3252

0.181

0.01368

0.01364

0.002406

0.432

0.5112

0.05204

0.1814

0.36222735

0.3311

0.1904

0.01336

0.01336

0.001693

0.435

0.514

0.07724

0.1957

0.412966728

0.3346

0.1998

0.01247

0.0125

0.00034

0.4376

0.5158

0.1132

0.2093

0.431663513

0.336

0.2095

0.01112

0.01125

-0.001469

0.4404

0.519

0.1223

0.2222

0.440019459

0.3335

0.2189

0.009854

0.009964

-0.003359

0.4431

0.5207

0.1243

0.2341

0.439436525

0.3268

0.2281

0.0087

0.008854

-0.004965

0.4453

0.5227

0.1224

0.2458

0.438527942

0.3162

0.2369

0.008047

0.008238

-0.005952

0.4473

0.5252

0.1097

0.2566

0.439431816

0.3026

0.2451

0.008357

0.008456

-0.006157

0.4508

0.5275

0.08773

0.2664

0.448570818

0.2869

0.2527

0.00963

0.009764

-0.005286

0.4529

0.5292

0.06898

0.2757

0.44756937

0.2706

0.2601

0.01203

0.01219

-0.003239

0.4556

0.5315

0.05625

0.285

0.41238603

0.2536

0.2669

0.01574

0.01572

-0.0001454

0.4573

0.5339

0.04286

0.2932

0.369398654

0.2306

0.2736

0.02037

0.02015

0.003922

0.4597

0.5366

0.03846

0.3005

0.319553494

0.2018

0.2803

0.02539

0.02506

0.008484

0.462

0.5381

0.04055

0.3082

0.246025205

0.1733

0.2859

0.03023

0.03002

0.01314

0.4632

0.5409

0.0443

0.3153

0.0378734581

0.1489

0.291

0.03447

0.03445

0.0172

0.4658

0.5421

0.04639

0.322

0.0396597013

0.1319

0.2949

0.03785

0.03779

0.02003

0.4677

0.5455

0.04714

0.3281

0.0974786356

0.123

0.2987

0.04029

0.04017

0.02167

0.4696

0.546

0.04705

0.3339

0.143688813

0.114

0.3021

0.04199

0.04198

0.02283

0.4722

0.5486

0.04209

0.3404

0.0413569361

0.3043

0.04295

0.0428

0.02304

0.4737

0.5499

0.04306

0.3461

0.0205661505

0.3066

0.04278

0.04245

0.02215

0.4747

0.5524

0.04697

0.3515

0.163124368

0.3084

0.04088

0.04041

0.01957

0.4775

0.5537

0.05308

0.3561

0.41445592

0.3099

0.03764

0.03699

0.01551

0.4794

0.5564

0.06097

0.3622

0.560323298

0.3107

0.03379

0.0332

0.01113

0.481

0.5589

0.07

0.367

0.626713872

0.3107

0.03072

0.03025

0.007361

0.4827

0.561

0.0799

0.3713

0.659736156

0.3097

0.02956

0.02909

0.00527

0.4856

0.564

0.09032

0.3761

0.669023275

0.3081

0.03086

0.03038

0.005653

0.4866

0.5636

0.101

0.3806

0.670208573

0.3066

0.03523

0.03474

0.008923

0.489

0.5656

0.3845

0.665068209

0.3052

0.04231

0.04167

0.01488

0.4912

0.5654

0.3891

0.663475811

0.3032

0.05114

0.0506

0.02293

0.4935

0.5668

0.3938

0.667101085

0.3013

0.06146

0.06087

0.03216

0.4968

0.5688

0.3983

0.669534087

0.07168

0.07147

0.04165

0.4983

0.5703

0.4027

0.670454919

0.08189

0.0818

0.05066

0.5007

0.5731

0.4063

0.671499431

0.09163

0.02474

0.05866

0.5029

0.574

0.4103

0.673057377

0.0997

0.06529

0.5051

0.5744

0.4151

0.674099088

0.5078

0.5776

0.418

0.674469769

0.5087

0.578

0.4221

0.673985422

0.5119

0.5796

0.673272371

0.5135

0.5795

0.673675418

0.5168

0.5809

0.674557209

0.519

0.5805

0.675310135

0.5205

0.5814

0.675895035

0.5231

0.5831

0.676279128

0.524

0.5824

0.676451981

0.5259

0.583

0.676384568

0.5278

0.5835

0.676014781

0.5298

0.584

0.675101042

0.5319

0.5849

0.673678041

0.534

0.5882

0.673359811

0.5361

0.5886

0.674364865

0.5375

0.5925

0.67544502

0.5407

0.5927

0.676309109

0.5401

0.5901

0.677037954

0.5412

0.5931

0.677679956

0.543

0.5977

0.678233027

0.5444

0.5976

0.678678334

0.5447

0.5979

0.678932488

0.546

0.5974

0.678940237

0.5473

0.5967

0.679171085

0.5494

0.5995

0.679610431

0.5496

0.5925

0.680152118

0.553

0.599

0.680747867

0.6025

0.681331813

0.5984

0.681878209

0.5982

0.682371795

0.5991

0.682792544

0.5946

0.683053136

0.5964

0.683084309

0.596

0.682849586

0.5961

0.682179511

0.5944

0.68233341

0.5923

0.682826161

0.5958

0.6835711

0.5919

0.684463501

0.5943

0.685396433

0.6047

0.686365426

0.6061

0.687338829

0.6104

0.688188255

0.6109

0.689166188

0.6022

0.690737247

0.6107

0.692183375

0.6133

0.693475246

0.613

0.694728196

0.6097

0.69596529

0.6128

0.697180152

0.6132

0.698380291

0.6134

0.69956845

0.6174

0.6111

0.6124

0.6037

0.6106

0.6011

0.607

0.6152

0.6176

0.6145

0.6128

0.6019

0.6101

0.611

0.6159

0.6204

0.6047

0.5994

0.6076

0.6145

0.6081

0.61

0.6215

0.6182

0.6113

0.6149

0.6307

0.6306

0.6289

0.6446

0.6377

0.6342

0.6392

0.6402

0.6377

0.6191

0.627

0.6491

0.6474

0.6149

0.6304

0.4897

0.4962

0.5044

0.5048

0.4935

0.4938

0.5099

0.5027

0.5323



5new

		8.397		6.598		4.398		2.751		2.159		2.059		17.5		19.993		11		1.599		12.998		1.60000002

		8.501		6.65		4.45		2.8		2.18		2.07		17.601		20.1		11.076		1.61		13.102		1.94400001

		8.601		6.701		4.5		2.85		2.2		2.08		17.701		20.201		11.15		1.62		13.201		2.28800011

		8.701		6.75		4.551		2.9		2.22		2.09		17.801		20.301		11.225		1.63		13.301		2.63199997

		8.801		6.801		4.6		2.95		2.24		2.1		17.901		20.402		11.3		1.64		13.401		2.97600007

		8.901		6.851		4.651		3		2.26		2.11		18.001		20.501		11.375		1.65		13.501		3.32000017

		9.001		6.901		4.701		3.05		2.28		2.12		18.101		20.602		11.45		1.66		13.601		3.66400003

		9.101		6.951		4.751		3.1		2.3		2.13		18.201		20.702		11.525		1.67		13.701		4.0079999

		9.201		7.001		4.801		3.15		2.32		2.14		18.301		20.801		11.6		1.68		13.801		4.35200024

		9.301		7.05		4.851		3.2		2.34		2.15		18.401		20.902		11.675		1.69		13.901		4.6960001

		9.401		7.101		4.901		3.25		2.36		2.16		18.501		21.001		11.75		1.7		14.001		5.03999996

		9.501		7.15		4.95		3.3		2.38		2.17		18.601		21.101		11.825		1.71		14.101		5.3840003

		9.601		7.2		5		3.35		2.4		2.18		18.701		21.201		11.9		1.72		14.201		5.72800016

		9.701		7.25		5.051		3.4		2.42		2.19		18.801		21.301		11.975		1.73		14.301		6.07200003

		9.801		7.301		5.101		3.45		2.44		2.2		18.901		21.401		12.05		1.74		14.401		6.41600037

		9.901		7.35		5.151		3.5		2.46		2.21		19.001		21.501		12.126		1.75		14.501		6.76000023

		10.001		7.4		5.201		3.55		2.48				19.101		21.601		12.2		1.76		14.601		7.10400009

		10.101		7.451		5.251		3.6		2.5				19.201		21.701		12.275		1.77		14.701		7.44800043

		10.201		7.5		5.301		3.65		2.52				19.301		21.801		12.35		1.78		14.801		7.79200029

		10.301		7.551		5.351		3.7		2.54				19.401		21.901		12.425		1.79		14.901		8.13600063

		10.401		7.6		5.401		3.75		2.56				19.501		22.002		12.5		1.8		15.001		8.4800005

		10.501		7.65		5.451		3.8		2.58				19.601		22.101		12.575		1.81		15.101		8.82400036

		10.601		7.7		5.5		3.85		2.6				19.701		22.201		12.65		1.82		15.201		9.16800022

		10.701		7.75		5.55		3.9		2.62				19.801		22.301		12.725		1.83		15.301		9.51200008

		10.801		7.8		5.6		3.95		2.64				19.901		22.402		12.8		1.84		15.401		9.85599995

		10.901		7.851		5.65		4		2.66				20.001		22.502		12.875		1.85		15.501		10.2000008

		11.001		7.901		5.7		4.05		2.68				20.101		22.602		12.95		1.86		15.601		10.5440006

		11.101		7.951		5.75		4.1		2.7				20.201		22.701		13.025		1.87		15.701		10.8880005

		11.201		8.001		5.801		4.15		2.72				20.301		22.802		13.1		1.88		15.801		11.2320004

		11.301		8.05		5.851		4.2		2.74				20.401		22.901		13.175		1.89		15.901		11.5760002

		11.401		8.1		5.901		4.25		2.76				20.501		23.001		13.25		1.9		16.001		11.9200001

		11.501		8.15		5.95		4.3		2.78				20.601		23.101		13.325		1.91		16.101		12.2639999

		11.601		8.201		6.001		4.35		2.8				20.701		23.201		13.4		1.92		16.201		12.6080008

				8.25		6.05		4.4						20.801		23.301		13.475		1.93		16.301		12.9520006

				8.3		6.1		4.45						20.901		23.402		13.55		1.94		16.401		13.2960005

				8.35		6.15		4.5						21.001		23.502		13.625		1.95		16.501		13.6400003

				8.401		6.2		4.55						21.101		23.601		13.701		1.96		16.601		13.9840002

				8.451		6.251		4.6						21.201		23.701		13.775		1.97		16.701		14.3280001

				8.501		6.301		4.65						21.301		23.801		13.851		1.98		16.801		14.6720009

				8.55		6.351		4.7						21.401		23.901		13.925		1.99		16.901		15.0160007

				8.6		6.401		4.75						21.501		24.001		14		2		17.001		15.3600006

				8.651		6.451		4.8						21.601		24.101				2.01		17.101		15.7040005

				8.7		6.5								21.701		24.201				2.02		17.201		16.0480003

				8.75		6.55								21.801		24.301				2.03		17.301		16.3920002

				8.801		6.601								21.901		24.401				2.04		17.401		16.7360001

						6.651								22.001		24.501				2.05		17.501		17.0799999

						6.7								22.101		24.601				2.06		17.601		17.4239998

						6.75								22.201		24.701				2.07		17.701		17.7679996

						6.801								22.301		24.801				2.08		17.801		18.1120014

														22.401		24.902						17.901		18.4560013

														22.501		25.001						18.001		18.8000011

														22.601		25.102								19.144001

														22.701		25.201								19.4880009

														22.801		25.301								19.8320007

														22.901		25.401								20.1760006

														23.001		25.501								20.5200005

														23.101		25.601								20.8640003

														23.201		25.702								21.2080002

														23.301		25.802								21.552

														23.401		25.902								21.8959999

														23.501		26.001								22.2400017

														23.601		26.101								22.5840015

														23.701		26.202								22.9280014

														23.801		26.301								23.2720013

														23.901		26.402								23.6160011

														24.001		26.502								23.960001

														24.101		26.602								24.3040009

														24.201		26.701								24.6480007

														24.301		26.801								24.9920006

														24.401		26.901								25.3360004

														24.501		27.002								25.6800003

														24.601		27.102								26.0240002

														24.701		27.201								26.368

														24.801		27.301								26.7120018

														24.901		27.401								27.0560017

														25.001		27.502								27.4000015

																27.601								27.7440014

																27.701								28.0880013

																27.801								28.4320011

																27.901								28.776001

																28.001								29.1200008

																28.101								29.4640007

																28.201								29.8080006

																28.301								30.1520004

																28.401								30.4960003

																28.501								30.8400002

																28.601								31.1840019

																28.701								31.5280018

																28.801								31.8720016

																28.901								32.2159996

																29.001								32.5600014

																29.101								32.9039993
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																30.401

																30.502

																30.601

																30.702
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																31.601
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																31.901

																32.001

																32.102

																32.201

																32.302
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																32.502

																32.602

																32.701

																32.801

																32.902

																33.001

																33.102

																33.201

																33.302
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																33.501

																33.601

																33.701

																33.801

																33.902

																34.002

																34.101

																34.202

																34.301

																34.402

																34.501

																34.601

																34.702

																34.802

																34.901

																35.002



CXRO

Wavelength (nm)

Reflectance

UN004 at 5 degrees

0.7415

0.8194

0.7507

0.05214

0.04862

0.0397

0.7595

0.7903

0.4782

0.01479

0.3115

0.0008247957

0.7382

0.8105

0.7555

0.05271

0.03181

0.02623

0.7604

0.7903

0.4742

0.01658

0.3268

0.0041383817

0.7327

0.8071

0.7574

0.05834

0.03179

0.04696

0.7615

0.791

0.5727

0.01709

0.3522

0.0098046204

0.7269

0.8064

0.7582

0.06556

0.03243

0.04282

0.7624

0.7907

0.5498

0.01769

0.3878

0.0245745052

0.7214

0.8049

0.7613

0.07688

0.03262

0.02901

0.7633

0.7916

0.5283

0.01837

0.4356

0.0641449839

0.7163

0.8039

0.7645

0.09172

0.0329

0.04941

0.7645

0.7923

0.5101

0.01902

0.4845

0.417398334

0.7115

0.8023

0.7701

0.1077

0.03263

0.05079

0.7657

0.7929

0.497

0.02045

0.5228

0.681717098

0.7085

0.8012

0.7768

0.1233

0.0362

0.03187

0.7666

0.7929

0.4889

0.02331

0.5543

0.771429479

0.7065

0.7996

0.7826

0.1305

0.02917

0.05237

0.7673

0.7945

0.4794

0.03017

0.5794

0.815832078

0.7053

0.7985

0.7868

0.1589

0.01975

0.03909

0.7695

0.794

0.4648

0.02318

0.6007

0.835496724

0.705

0.7971

0.7897

0.1732

0.02025

0.0386

0.7699

0.7953

0.4504

0.01738

0.6179

0.842148125

0.7051

0.7958

0.7924

0.247

0.02211

0.03464

0.771

0.7954

0.4327

0.01771

0.6328

0.841493309

0.7061

0.7942

0.7966

0.3093

0.02318

0.04606

0.7722

0.7965

0.4151

0.01841

0.6441

0.837049305

0.7076

0.7923

0.8014

0.3624

0.02406

0.03871

0.7732

0.7968

0.3915

0.01908

0.6533

0.832111478

0.709

0.7908

0.8039

0.4064

0.02432

0.04221

0.7742

0.7983

0.374

0.01973

0.663

0.826147079

0.7096

0.7895

0.8052

0.4426

0.02478

0.03891

0.775

0.798

0.3852

0.0203

0.6695

0.807716012

0.7093

0.7882

0.8064

0.473

0.02486

0.7758

0.799

0.4747

0.02089

0.6757

0.786775529

0.7082

0.7865

0.8071

0.4989

0.02541

0.7767

0.8001

0.5234

0.02146

0.6813

0.767634928

0.7053

0.7849

0.8075

0.5217

0.02576

0.7777

0.8019

0.5265

0.02195

0.6857

0.750764787

0.7

0.7828

0.8081

0.541

0.02692

0.7782

0.8019

0.5227

0.02243

0.6893

0.733447373

0.6922

0.7815

0.8078

0.5575

0.0266

0.7793

0.8026

0.5121

0.023

0.6935

0.719363153

0.6823

0.7797

0.8072

0.571

0.02681

0.7794

0.8025

0.4849

0.02346

0.6968

0.707828224

0.6703

0.7788

0.8065

0.5828

0.02721

0.7811

0.8037

0.44

0.02394

0.6989

0.702037692

0.6566

0.7766

0.8061

0.5945

0.02655

0.7813

0.8038

0.4002

0.02442

0.7012

0.682686269

0.6417

0.7748

0.8056

0.6044

0.02597

0.7809

0.8054

0.3736

0.02495

0.704

0.638767481

0.6253

0.7725

0.8055

0.6086

0.02589

0.7827

0.8064

0.3496

0.02548

0.7067

0.586609542

0.6032

0.7708

0.8048

0.6009

0.02567

0.7824

0.807

0.3372

0.02598

0.7073

0.516126275

0.5747

0.7705

0.8051

0.5765

0.02557

0.7836

0.8066

0.3361

0.02645

0.7097

0.416117102

0.5446

0.7689

0.8041

0.5497

0.02604

0.784

0.8086

0.3524

0.0269

0.7111

0.212600723

0.5163

0.7671

0.8032

0.5281

0.02719

0.7848

0.8088

0.3718

0.02728

0.7133

0.278543234

0.4965

0.7647

0.8008

0.4849

0.02877

0.7852

0.8109

0.3881

0.02767

0.7143

0.439774185

0.4849

0.7626

0.7999

0.5252

0.03132

0.7865

0.8099

0.4329

0.02803

0.7153

0.451883823

0.4714

0.7607

0.8021

0.625

0.03369

0.7876

0.8115

0.4667

0.02836

0.7182

0.255453765

0.7587

0.8037

0.7323

0.7874

0.8113

0.5058

0.02871

0.7196

0.343007207

0.7555

0.8082

0.7437

0.7867

0.8133

0.5375

0.02906

0.7204

0.735190809

0.7535

0.8105

0.7477

0.7887

0.8128

0.5647

0.02946

0.7206

0.816353917

0.7509

0.8122

0.7514

0.7893

0.8144

0.5877

0.02983

0.7239

0.849553883

0.748

0.8137

0.7547

0.7892

0.8167

0.6071

0.03023

0.7247

0.863691807

0.7451

0.8137

0.7603

0.79

0.8175

0.6239

0.03063

0.7251

0.869273365

0.7423

0.8141

0.766

0.792

0.82

0.6384

0.031

0.7255

0.86750108

0.7391

0.8131

0.7735

0.7917

0.8185

0.6506

0.03147

0.7272

0.863626659

0.7356

0.8118

0.7795

0.7918

0.8179

0.032

0.7274

0.857844949

0.7331

0.8109

0.7925

0.8174

0.03241

0.729

0.854676545

0.7288

0.809

0.7941

0.8181

0.03273

0.7318

0.8542974

0.7267

0.8079

0.7954

0.8188

0.03295

0.7335

0.853578687

0.8062

0.7965

0.8203

0.03299

0.7348

0.852359056

0.805

0.7962

0.8203

0.03303

0.7356

0.851444721

0.8034

0.7972

0.8207

0.03311

0.737

0.85093385

0.8015

0.7976

0.8214

0.03313

0.7398

0.850269079

0.799

0.8217

0.7394

0.849366248

0.7995

0.8237

0.741

0.848124266

0.8007

0.8222

0.846906483

0.801

0.8224

0.846362829

0.8032

0.8228

0.846096337

0.8041

0.8228

0.845799327

0.802

0.823

0.845452547

0.8025

0.8222

0.845035434

0.804

0.8204

0.844540119

0.8034

0.8205

0.843948126

0.8048

0.819

0.843225181

0.8079

0.8211

0.842250764

0.8084

0.821

0.841078758

0.8088

0.8203

0.840584695

0.8094

0.8209

0.840812385

0.8126

0.8243

0.841037214

0.813

0.8215

0.841139495

0.8139

0.8216

0.841181397

0.8111

0.825

0.841185212

0.8105

0.8279

0.841149151

0.813

0.8261

0.841063201

0.8096

0.8268

0.840885222

0.8112

0.8233

0.840596855

0.8101

0.8261

0.840456545

0.8128

0.8241

0.840440929

0.8144

0.8267

0.840477884

0.8171

0.8236

0.840545297

0.823

0.840606093

0.8221

0.840647399

0.8221

0.840661108

0.819

0.840637267

0.8144

0.840532064

0.8151

0.840310574

0.8171

0.839964509

0.8166

0.839434266

0.8155

0.839388132

0.8099

0.839523971

0.8129

0.839782655

0.8139

0.840111852

0.8167

0.840458095

0.8209

0.84081924

0.8311

0.841179371

0.8327

0.841474473

0.8255

0.841872096

0.8248

0.842555285

0.8402

0.843138099

0.8322

0.843640924

0.8327

0.844120979

0.832

0.844590187

0.8289

0.845044911

0.8345

0.845489204

0.8347

0.845924675

0.8327

0.8366

0.832

0.8354

0.826

0.8215

0.8273

0.8331

0.8328

0.8421

0.8264

0.8348

0.8266

0.8312

0.8303

0.8291

0.8187

0.821

0.8341

0.8389

0.8355

0.8201

0.8457

0.8512

0.8212

0.8353

0.8397

0.857

0.859

0.8579

0.8746

0.8616

0.8763

0.8543

0.8539

0.8494

0.8338

0.8542

0.8624

0.8545

0.9678

0.8013

0.799

0.7874

0.7925

0.7919

0.8054

0.8046

0.8175

0.801



20-1Nov03

		#2		UN04 5 deg		ree		#3		UN04 10 de		gree		#4		UN04 15 de		gree		#7		UN04 10 de		grees		#8		UN04 5 deg		rees		#9		UN04 15 d		egrees		#11		UN04 5 deg		rees		#12		UN04 10		degrees		#13		UN04 15 d		egrees		#14		UN04 15 d		egrees higher gain (10)		#16		UN04 15		degrees higher gain (9)		#19		UN04 5 d		egrees		#20		UN04 10 d		egrees		#23		UN04 5 de		grees gain 9		#25		UN04 1 de		grees gain 10		#26		UN04 1 deg		rees gain 10		#27		UN04 3 deg		rees gain 10		#28		UN04 5deg		rees gain 10		#44		UN004 day 2				#48		UN004 day 2				#49		UN004 day		2 10 degrees		#50		UN004 day		2 15 degrees		#54		UN004 day		2 5 degrees		#55		UN004 day		2 10 degrees		#56		UN004 day		2 15 degrees		#58		UN004 day		2 5 degrees		#59		UN004 day		2 15 degrees		#67		UN004 day		2 direct & realign.		#68		UN004 day		2 direct & realign.		#69		UN004 day		2 direct & realign.		#71		UN004 da		y 2 direct & realign.				# 77		UN004 Day		2 I0				# 78		UN004 Day 2						# 79		UN004 Day		2 10 degrees

				8.397		0.7415				8.4		0.5554				8.4		0.3053				6.598		0.5933				6.598		0.8194				6.598		0.06644				4.398		0.7507				4.398		0.03426				4.4		0.005399				4.398		0.005427				4.398		-0.009666				2.698		0.3586				2.698		0.0321				2.159		0.04862				2.059		0.0614				2.059		0.3595				2.059		0.1464				2.059		0.0397				11		0.2539				17.5		0.7595				17.494		0.5479				17.5		0.3823				19.993		0.7903				19.993		0.5614				19.993		0.4822				11		0.4782				10.996		0.1508				1.599		0.407				1.599		0.1429				1.599		0.01479				1.6		-0.0002531						12.998		0.3115						12.998		0.1171						12.998		0.03826

				8.501		0.7382				8.501		0.5499				8.501		0.3064				6.65		0.5964				6.65		0.8105				6.65		0.07503				4.45		0.7555				4.45		0.02879				4.451		0.005039				4.451		0.00495				4.451		-0.00544				2.751		0.05214				2.751		0.00299				2.18		0.03181				2.07		0.0545				2.07		0.3523				2.07		0.1411				2.07		0.02623				11.076		0.2491				17.601		0.7604				17.601		0.5517				17.601		0.3861				20.1		0.7903				20.1		0.5619				20.1		0.4845				11.076		0.4742				11.076		0.1579				1.61		0.6154				1.61		0.1544				1.61		0.01658				1.61		0.0002185						13.102		0.3268						13.101		0.1146						13.101		0.04291

				8.601		0.7327				8.601		0.5418				8.601		0.3043				6.701		0.5966				6.701		0.8071				6.701		0.08561				4.5		0.7574				4.5		0.02522				4.501		0.004521				4.5		0.004468				4.5		-0.004792				2.8		0.05271				2.8		0.002741				2.2		0.03179				2.08		0.05729				2.08		0.3583				2.08		0.1407				2.08		0.04696				11.15		0.2956				17.701		0.7615				17.701		0.5531				17.701		0.3899				20.201		0.791				20.201		0.5618				20.201		0.4849				11.15		0.5727				11.15		0.1948				1.62		0.6267				1.62		0.1619				1.62		0.01709				1.62		0.0002159						13.201		0.3522						13.201		0.1166						13.201		0.04605

				8.701		0.7269				8.701		0.5333				8.701		0.3009				6.75		0.5972				6.75		0.8064				6.75		0.09548				4.551		0.7582				4.551		0.02394				4.551		0.003932				4.55		0.00393				4.55		-0.00492				2.85		0.05834				2.85		0.002869				2.22		0.03243				2.09		0.0618				2.09		0.3605				2.09		0.138				2.09		0.04282				11.225		0.2722				17.801		0.7624				17.801		0.5555				17.801		0.3935				20.301		0.7907				20.301		0.563				20.301		0.4879				11.225		0.5498				11.225		0.173				1.63		0.6325				1.63		0.1673				1.63		0.01769				1.63		0.0002371						13.301		0.3878						13.301		0.1187						13.301		0.04606

				8.801		0.7214				8.801		0.525				8.801		0.2966				6.801		0.5974				6.801		0.8049				6.8		0.1042				4.6		0.7613				4.6		0.0255				4.601		0.00348				4.6		0.003452				4.6		-0.005314				2.9		0.06556				2.9		0.002945				2.24		0.03262				2.1		0.05871				2.1		0.3595				2.1		0.1353				2.1		0.02901				11.3		0.2508				17.901		0.7633				17.901		0.5577				17.901		0.397				20.402		0.7916				20.402		0.5638				20.402		0.4909				11.3		0.5283				11.3		0.1533				1.64		0.6377				1.64		0.1733				1.64		0.01837				1.64		0.0002702						13.401		0.4356						13.401		0.1416						13.401		0.04659

				8.901		0.7163				8.901		0.5178				8.901		0.2931				6.851		0.5977				6.851		0.8039				6.851		0.1115				4.651		0.7645				4.651		0.03049				4.651		0.003199				4.65		0.003137				4.65		-0.005682				2.95		0.07688				2.95		0.003131				2.26		0.0329				2.11		0.07677				2.11		0.3653				2.11		0.1438				2.11		0.04941				11.375		0.2335				18.001		0.7645				18.001		0.5596				18.001		0.4008				20.501		0.7923				20.501		0.5639				20.501		0.4922				11.375		0.5101				11.375		0.1376				1.65		0.6421				1.65		0.1789				1.65		0.01902				1.65		0.0003068						13.501		0.4845						13.501		0.1778						13.501		0.04796

				9.001		0.7115				9.001		0.5118				9.001		0.29				6.901		0.5983				6.901		0.8023				6.901		0.1184				4.701		0.7701				4.701		0.03898				4.701		0.003173				4.7		0.003108				4.7		-0.005797				3		0.09172				3		0.003384				2.28		0.03263				2.12		0.07382				2.12		0.3736				2.12		0.1528				2.12		0.05079				11.45		0.2215				18.101		0.7657				18.101		0.5612				18.101		0.4039				20.602		0.7929				20.602		0.5653				20.602		0.4935				11.45		0.497				11.45		0.1268				1.66		0.6515				1.66		0.1905				1.66		0.02045				1.66		0.0003318						13.601		0.5228						13.601		0.2154						13.601		0.05397

				9.101		0.7085				9.101		0.5078				9.101		0.289				6.951		0.5991				6.951		0.8012				6.95		0.1244				4.751		0.7768				4.751		0.05228				4.751		0.00354				4.75		0.00347				4.75		-0.005471				3.05		0.1077				3.05		0.003802				2.3		0.0362				2.13		0.0629				2.13		0.393				2.13		0.1668				2.13		0.03187				11.525		0.2139				18.201		0.7666				18.201		0.5642				18.201		0.4076				20.702		0.7929				20.702		0.5665				20.702		0.4949				11.525		0.4889				11.525		0.1201				1.67		0.6607				1.67		0.2081				1.67		0.02331				1.67		0.000408						13.701		0.5543						13.701		0.2514						13.701		0.06364

				9.201		0.7065				9.201		0.5055				9.201		0.2892				7.001		0.5994				7.001		0.7996				7		0.1299				4.801		0.7826				4.801		0.07051				4.801		0.004307				4.8		0.004355				4.8		-0.004666				3.1		0.1233				3.1		0.003446				2.32		0.02917				2.14		0.07223				2.14		0.413				2.14		0.1656				2.14		0.05237				11.6		0.2059				18.301		0.7673				18.301		0.5667				18.301		0.4107				20.801		0.7945				20.801		0.567				20.802		0.4983				11.6		0.4794				11.6		0.114				1.68		0.6616				1.68		0.2281				1.68		0.03017				1.68		0.0005522						13.801		0.5794						13.801		0.2842						13.801		0.07585

				9.301		0.7053				9.301		0.5047				9.301		0.2909				7.051		0.6				7.05		0.7985				7.05		0.1359				4.851		0.7868				4.85		0.09171				4.85		0.005693				4.85		0.005783				4.85		-0.003358				3.15		0.1305				3.15		0.002934				2.34		0.01975				2.15		0.0697				2.15		0.4096				2.15		0.1547				2.15		0.03909				11.675		0.194				18.401		0.7695				18.401		0.5692				18.401		0.4147				20.902		0.794				20.902		0.5672				20.902		0.4998				11.675		0.4648				11.675		0.1049				1.69		0.5774				1.69		0.1532				1.69		0.02318				1.69		0.0005125						13.901		0.6007						13.901		0.3144						13.901		0.08971

				9.401		0.705				9.401		0.5055				9.401		0.2942				7.101		0.6				7.101		0.7971				7.1		0.1415				4.901		0.7897				4.901		0.1122				4.901		0.007542				4.9		0.007563				4.9		-0.001771				3.2		0.1589				3.2		0.003156				2.36		0.02025				2.16		0.07197				2.16		0.4257				2.16		0.1633				2.16		0.0386				11.75		0.1822				18.501		0.7699				18.501		0.5702				18.501		0.4173				21.001		0.7953				21.002		0.5685				21.001		0.5017				11.75		0.4504				11.75		0.096				1.7		0.584				1.7		0.1379				1.7		0.01738				1.7		0.0003743						14.001		0.6179						14.001		0.3415						14.001		0.1045

				9.501		0.7051				9.501		0.5071				9.501		0.2984				7.15		0.5999				7.15		0.7958				7.15		0.148				4.95		0.7924				4.95		0.1295				4.95		0.009439				4.95		0.00951				4.95		-7.62E-05				3.25		0.1732				3.25		0.003245				2.38		0.02211				2.17		0.05911				2.17		0.4345				2.17		0.1701				2.17		0.03464				11.825		0.1688				18.601		0.771				18.601		0.5721				18.601		0.4204				21.101		0.7954				21.102		0.5684				21.102		0.5027				11.825		0.4327				11.825		0.0863				1.71		0.605				1.71		0.1494				1.71		0.01771				1.71		0.0003566						14.101		0.6328						14.101		0.3659						14.101		0.12

				9.601		0.7061				9.601		0.5097				9.601		0.3039				7.2		0.5997				7.2		0.7942				7.2		0.1551				5		0.7966				5.001		0.1442				5.001		0.0114				5		0.01133				5		0.001445				3.3		0.247				3.3		0.00358				2.4		0.02318				2.18		0.0704				2.18		0.4435				2.18		0.1721				2.18		0.04606				11.9		0.1557				18.701		0.7722				18.701		0.5742				18.701		0.4239				21.201		0.7965				21.201		0.5697				21.201		0.5058				11.9		0.4151				11.9		0.07712				1.72		0.6146				1.72		0.1577				1.72		0.01841				1.72		0.000363						14.201		0.6441						14.201		0.3868						14.201		0.1356

				9.701		0.7076				9.701		0.5138				9.701		0.3108				7.251		0.5989				7.25		0.7923				7.25		0.1629				5.051		0.8014				5.051		0.1543				5.05		0.01256				5.05		0.01251				5.05		0.0022				3.35		0.3093				3.35		0.004114				2.42		0.02406				2.19		0.06718				2.19		0.456				2.19		0.1619				2.19		0.03871				11.976		0.1387				18.801		0.7732				18.801		0.5753				18.801		0.4262				21.301		0.7968				21.302		0.5713				21.302		0.5071				11.975		0.3915				11.976		0.06648				1.73		0.621				1.73		0.1637				1.73		0.01908				1.73		0.0003755						14.301		0.6533						14.301		0.4052						14.301		0.1512

				9.801		0.709				9.801		0.5175				9.801		0.3184				7.301		0.5983				7.301		0.7908				7.301		0.1716				5.101		0.8039				5.101		0.1552				5.101		0.01335				5.101		0.01334				5.1		0.00257				3.4		0.3624				3.4		0.00493				2.44		0.02432				2.2		0.05834				2.2		0.4391				2.2		0.162				2.2		0.04221				12.05		0.1244				18.901		0.7742				18.901		0.5765				18.901		0.4298				21.401		0.7983				21.402		0.5729				21.402		0.5097				12.05		0.374				12.05		0.05531				1.74		0.625				1.74		0.1683				1.74		0.01973				1.74		0.000376						14.401		0.663						14.401		0.4216						14.401		0.1666

				9.901		0.7096				9.901		0.5202				9.901		0.3252				7.351		0.5982				7.35		0.7895				7.351		0.181				5.151		0.8052				5.151		0.1485				5.15		0.01368				5.15		0.01364				5.15		0.002406				3.45		0.4064				3.45		0.005942				2.46		0.02478				2.21		0.05968				2.21		0.4438				2.21		0.1517				2.21		0.03891				12.125		0.1276				19.001		0.775				19.001		0.5787				19.001		0.432				21.501		0.798				21.502		0.5731				21.501		0.5112				12.126		0.3852				12.125		0.05204				1.75		0.6283				1.75		0.1723				1.75		0.0203				1.75		0.0003893						14.501		0.6695						14.501		0.4355						14.501		0.1814

				10.001		0.7093				10.001		0.5214				10.001		0.3311				7.401		0.5976				7.4		0.7882				7.4		0.1904				5.201		0.8064				5.2		0.1394				5.2		0.01336				5.2		0.01336				5.2		0.001693				3.5		0.4426				3.5		0.006993				2.48		0.02486																												12.2		0.1791				19.101		0.7758				19.101		0.5792				19.101		0.435				21.601		0.799				21.602		0.574				21.601		0.514				12.2		0.4747				12.2		0.07724				1.76		0.6305				1.76		0.1755				1.76		0.02089				1.76		0.0003827						14.601		0.6757						14.601		0.448						14.601		0.1957

				10.101		0.7082				10.101		0.5208				10.101		0.3346				7.451		0.5967				7.451		0.7865				7.451		0.1998				5.251		0.8071				5.251		0.1343				5.25		0.01247				5.25		0.0125				5.25		0.00034				3.55		0.473				3.55		0.00784				2.5		0.02541																												12.275		0.228				19.201		0.7767				19.201		0.5809				19.201		0.4376				21.701		0.8001				21.701		0.5747				21.701		0.5158				12.275		0.5234				12.275		0.1132				1.77		0.6321				1.77		0.1782				1.77		0.02146				1.77		0.0003764						14.701		0.6813						14.701		0.459						14.701		0.2093

				10.201		0.7053				10.201		0.518				10.201		0.336				7.5		0.5961				7.5		0.7849				7.5		0.2095				5.301		0.8075				5.301		0.1398				5.301		0.01112				5.3		0.01125				5.3		-0.001469				3.6		0.4989				3.6		0.008315				2.52		0.02576																												12.35		0.2327				19.301		0.7777				19.301		0.5818				19.301		0.4404				21.801		0.8019				21.802		0.5772				21.801		0.519				12.35		0.5265				12.35		0.1223				1.78		0.6332				1.78		0.1806				1.78		0.02195				1.78		0.0004056						14.801		0.6857						14.801		0.469						14.801		0.2222

				10.301		0.7				10.301		0.5119				10.301		0.3335				7.551		0.5947				7.551		0.7828				7.551		0.2189				5.351		0.8081				5.351		0.1588				5.351		0.009854				5.35		0.009964				5.35		-0.003359				3.65		0.5217				3.65		0.008367				2.54		0.02692																												12.426		0.2307				19.401		0.7782				19.401		0.5826				19.401		0.4431				21.901		0.8019				21.902		0.5778				21.901		0.5207				12.425		0.5227				12.425		0.1243				1.79		0.6345				1.79		0.1831				1.79		0.02243				1.79		0.0003965						14.901		0.6893						14.901		0.4774						14.901		0.2341

				10.401		0.6922				10.401		0.5016				10.401		0.3268				7.6		0.5937				7.6		0.7815				7.6		0.2281				5.401		0.8078				5.401		0.1885				5.401		0.0087				5.4		0.008854				5.4		-0.004965				3.7		0.541				3.7		0.008115				2.56		0.0266																												12.5		0.226				19.501		0.7793				19.501		0.5846				19.501		0.4453				22.002		0.8026				22.002		0.5794				22.002		0.5227				12.5		0.5121				12.5		0.1224				1.8		0.6359				1.8		0.1853				1.8		0.023				1.8		0.0004154						15.001		0.6935						15.001		0.4855						15.001		0.2458

				10.501		0.6823				10.501		0.4881				10.501		0.3162				7.65		0.5922				7.65		0.7797				7.65		0.2369				5.451		0.8072				5.451		0.2243				5.451		0.008047				5.45		0.008238				5.45		-0.005952				3.75		0.5575				3.75		0.007681				2.58		0.02681																												12.575		0.2055				19.601		0.7794				19.601		0.5849				19.601		0.4473				22.101		0.8025				22.101		0.5804				22.102		0.5252				12.575		0.4849				12.575		0.1097				1.81		0.6368				1.81		0.1875				1.81		0.02346				1.81		0.000442						15.101		0.6968						15.101		0.4927						15.101		0.2566

				10.601		0.6703				10.601		0.4721				10.601		0.3026				7.7		0.5914				7.7		0.7788				7.7		0.2451				5.5		0.8065				5.5		0.261				5.5		0.008357				5.5		0.008456				5.5		-0.006157				3.8		0.571				3.8		0.007398				2.6		0.02721																												12.65		0.1722				19.701		0.7811				19.701		0.5865				19.701		0.4508				22.201		0.8037				22.201		0.5813				22.201		0.5275				12.65		0.44				12.65		0.08773				1.82		0.6375				1.82		0.1895				1.82		0.02394				1.82		0.0004694						15.201		0.6989						15.201		0.4984						15.201		0.2664

				10.701		0.6566				10.701		0.4539				10.701		0.2869				7.751		0.5897				7.75		0.7766				7.75		0.2527				5.55		0.8061				5.551		0.2965				5.55		0.00963				5.55		0.009764				5.55		-0.005286				3.85		0.5828				3.85		0.007598				2.62		0.02655																												12.725		0.1434				19.801		0.7813				19.801		0.5883				19.801		0.4529				22.301		0.8038				22.301		0.582				22.301		0.5292				12.725		0.4002				12.725		0.06898				1.83		0.6385				1.83		0.1915				1.83		0.02442				1.83		0.0004998						15.301		0.7012						15.301		0.5041						15.301		0.2757

				10.801		0.6417				10.801		0.4345				10.801		0.2706				7.8		0.5884				7.8		0.7748				7.801		0.2601				5.6		0.8056				5.6		0.329				5.6		0.01203				5.6		0.01219				5.6		-0.003239				3.9		0.5945				3.9		0.008441				2.64		0.02597																												12.8		0.1241				19.901		0.7809				19.901		0.5887				19.901		0.4556				22.402		0.8054				22.402		0.5842				22.401		0.5315				12.8		0.3736				12.8		0.05625				1.84		0.6389				1.84		0.1932				1.84		0.02495				1.84		0.0005224						15.401		0.704						15.401		0.51						15.401		0.285

				10.901		0.6253				10.901		0.414				10.901		0.2536				7.851		0.5868				7.851		0.7725				7.851		0.2669				5.65		0.8055				5.651		0.3585				5.651		0.01574				5.65		0.01572				5.65		-0.0001454				3.95		0.6044				3.95		0.01049				2.66		0.02589																												12.875		0.1094				20.001		0.7827				20.001		0.5891				20.001		0.4573				22.502		0.8064				22.502		0.5845				22.502		0.5339				12.875		0.3496				12.875		0.04286				1.85		0.6391				1.85		0.1948				1.85		0.02548				1.85		0.0005536						15.501		0.7067						15.501		0.5149						15.501		0.2932

				11.001		0.6032				11.001		0.3863				11.001		0.2306				7.901		0.5853				7.901		0.7708				7.901		0.2736				5.7		0.8048				5.7		0.3848				5.7		0.02037				5.7		0.02015				5.7		0.003922				4		0.6086				4		0.01364				2.68		0.02567																												12.95		0.1071				20.101		0.7824				20.101		0.591				20.101		0.4597				22.602		0.807				22.601		0.586				22.602		0.5366				12.95		0.3372				12.95		0.03846				1.86		0.639				1.86		0.1959				1.86		0.02598				1.86		0.00059						15.601		0.7073						15.601		0.5186						15.601		0.3005

				11.101		0.5747				11.101		0.3517				11.101		0.2018				7.95		0.5851				7.951		0.7705				7.951		0.2803				5.75		0.8051				5.751		0.4074				5.75		0.02539				5.75		0.02506				5.75		0.008484				4.05		0.6009				4.05		0.01743				2.7		0.02557																												13.025		0.1054				20.201		0.7836				20.201		0.5931				20.201		0.462				22.701		0.8066				22.702		0.5865				22.702		0.5381				13.025		0.3361				13.026		0.04055				1.87		0.6386				1.87		0.1969				1.87		0.02645				1.87		0.0006195						15.701		0.7097						15.701		0.5232						15.701		0.3082

				11.201		0.5446				11.201		0.3167				11.201		0.1733				8.001		0.5834				8.001		0.7689				8.001		0.2859				5.801		0.8041				5.801		0.4268				5.801		0.03023				5.8		0.03002				5.8		0.01314				4.1		0.5765				4.1		0.02097				2.72		0.02604																												13.1		0.1044				20.301		0.784				20.301		0.5935				20.301		0.4632				22.802		0.8086				22.801		0.5891				22.802		0.5409				13.1		0.3524				13.1		0.0443				1.88		0.6385				1.88		0.1976				1.88		0.0269				1.88		0.0006611						15.801		0.7111						15.801		0.527						15.801		0.3153

				11.301		0.5163				11.301		0.2857				11.301		0.1489				8.05		0.5814				8.05		0.7671				8.05		0.291				5.851		0.8032				5.851		0.4427				5.851		0.03447				5.85		0.03445				5.85		0.0172				4.15		0.5497				4.15		0.02447				2.74		0.02719																												13.175		0.1058				20.401		0.7848				20.401		0.5944				20.401		0.4658				22.901		0.8088				22.902		0.5891				22.902		0.5421				13.175		0.3718				13.175		0.04639				1.89		0.6379				1.89		0.1982				1.89		0.02728				1.89		0.0006782						15.901		0.7133						15.901		0.5312						15.901		0.322

				11.401		0.4965				11.401		0.2648				11.401		0.1319				8.1		0.5789				8.1		0.7647				8.1		0.2949				5.901		0.8008				5.9		0.4524				5.9		0.03785				5.9		0.03779				5.9		0.02003				4.2		0.5281				4.2		0.02699				2.76		0.02877																												13.25		0.1056				20.501		0.7852				20.501		0.5961				20.501		0.4677				23.001		0.8109				23.001		0.5907				23.002		0.5455				13.25		0.3881				13.25		0.04714				1.9		0.6374				1.9		0.1985				1.9		0.02767				1.9		0.0006956						16.001		0.7143						16.001		0.534						16.001		0.3281

				11.501		0.4849				11.501		0.2528				11.501		0.123				8.15		0.5769				8.15		0.7626				8.15		0.2987				5.95		0.7999				5.95		0.4604				5.95		0.04029				5.95		0.04017				5.95		0.02167				4.25		0.4849				4.25		0.02784				2.78		0.03132																												13.325		0.118				20.601		0.7865				20.601		0.5964				20.601		0.4696				23.101		0.8099				23.102		0.5906				23.102		0.546				13.325		0.4329				13.325		0.04705				1.91		0.6377				1.91		0.199				1.91		0.02803				1.91		0.0007149						16.101		0.7153						16.101		0.5375						16.101		0.3339

				11.601		0.4714				11.601		0.2393				11.601		0.114				8.2		0.5744				8.201		0.7607				8.201		0.3021				6.001		0.8021				6		0.4757				6.001		0.04199				6.001		0.04198				6		0.02283				4.3		0.5252				4.3		0.0276				2.8		0.03369																												13.4		0.1345				20.701		0.7876				20.701		0.5979				20.701		0.4722				23.201		0.8115				23.201		0.5917				23.201		0.5486				13.4		0.4667				13.4		0.04209				1.92		0.6377				1.92		0.1997				1.92		0.02836				1.92		0.0007131						16.201		0.7182						16.201		0.5415						16.201		0.3404

																						8.25		0.5717				8.25		0.7587				8.25		0.3043				6.05		0.8037				6.05		0.4902				6.05		0.04295				6.05		0.0428				6.05		0.02304				4.35		0.625				4.35		0.03305																																		13.475		0.1602				20.801		0.7874				20.801		0.5983				20.801		0.4737				23.301		0.8113				23.302		0.5912				23.302		0.5499				13.475		0.5058				13.475		0.04306				1.93		0.6374				1.93		0.2004				1.93		0.02871				1.93		0.0007302						16.301		0.7196						16.301		0.5447						16.301		0.3461

																						8.3		0.5693				8.3		0.7555				8.3		0.3066				6.1		0.8082				6.101		0.5073				6.1		0.04278				6.1		0.04245				6.1		0.02215				4.4		0.7323				4.4		0.03086																																		13.55		0.1868				20.901		0.7867				20.901		0.5979				20.901		0.4747				23.402		0.8133				23.402		0.5937				23.401		0.5524				13.55		0.5375				13.551		0.04697				1.94		0.6378				1.94		0.2014				1.94		0.02906				1.94		0.0007307						16.401		0.7204						16.401		0.5476						16.401		0.3515

																						8.35		0.5661				8.35		0.7535				8.351		0.3084				6.15		0.8105				6.15		0.5261				6.15		0.04088				6.15		0.04041				6.15		0.01957				4.45		0.7437				4.45		0.02697																																		13.625		0.2124				21.001		0.7887				21.001		0.6				21.001		0.4775				23.502		0.8128				23.501		0.5945				23.501		0.5537				13.625		0.5647				13.625		0.05308				1.95		0.6384				1.95		0.2024				1.95		0.02946				1.95		0.0007397						16.501		0.7206						16.501		0.5499						16.501		0.3561

																						8.401		0.5628				8.401		0.7509				8.401		0.3099				6.2		0.8122				6.201		0.542				6.2		0.03764				6.2		0.03699				6.2		0.01551				4.5		0.7477				4.5		0.02375																																		13.701		0.2365				21.101		0.7893				21.101		0.6001				21.101		0.4794				23.601		0.8144				23.602		0.5964				23.602		0.5564				13.701		0.5877				13.701		0.06097				1.96		0.6383				1.96		0.2033				1.96		0.02983				1.96		0.0007323						16.601		0.7239						16.601		0.5542						16.601		0.3622

																						8.451		0.559				8.451		0.748				8.451		0.3107				6.251		0.8137				6.251		0.5543				6.25		0.03379				6.25		0.0332				6.25		0.01113				4.55		0.7514				4.55		0.0227																																		13.775		0.2589				21.201		0.7892				21.201		0.6014				21.201		0.481				23.701		0.8167				23.701		0.597				23.701		0.5589				13.775		0.6071				13.775		0.07				1.97		0.6383				1.97		0.2042				1.97		0.03023				1.97		0.0007678						16.701		0.7247						16.701		0.5568						16.701		0.367

																						8.501		0.5551				8.501		0.7451				8.501		0.3107				6.301		0.8137				6.301		0.5632				6.301		0.03072				6.3		0.03025				6.3		0.007361				4.6		0.7547				4.6		0.02434																																		13.851		0.2797				21.301		0.79				21.301		0.6022				21.301		0.4827				23.801		0.8175				23.801		0.5989				23.802		0.561				13.851		0.6239				13.851		0.0799				1.98		0.6384				1.98		0.2051				1.98		0.03063				1.98		0.0007587						16.801		0.7251						16.801		0.5589						16.801		0.3713

																						8.55		0.5505				8.55		0.7423				8.55		0.3097				6.351		0.8141				6.35		0.5713				6.35		0.02956				6.35		0.02909				6.35		0.00527				4.65		0.7603				4.65		0.0292																																		13.925		0.2988				21.401		0.792				21.401		0.6033				21.401		0.4856				23.901		0.82				23.902		0.6008				23.902		0.564				13.925		0.6384				13.925		0.09032				1.99		0.6381				1.99		0.2058				1.99		0.031				1.99		0.0007683						16.901		0.7255						16.901		0.5608						16.901		0.3761

																						8.601		0.5466				8.6		0.7391				8.601		0.3081				6.401		0.8131				6.4		0.5759				6.401		0.03086				6.4		0.03038				6.4		0.005653				4.7		0.766				4.7		0.03782																																		14		0.3159				21.501		0.7917				21.501		0.604				21.501		0.4866				24.001		0.8185				24.001		0.5993				24.001		0.5636				14		0.6506				14		0.101				2		0.6382				2		0.2067				2		0.03147				2		0.0007766						17.001		0.7272						17.001		0.564						17.001		0.3806

																						8.651		0.5414				8.651		0.7356				8.65		0.3066				6.451		0.8118				6.451		0.5788				6.451		0.03523				6.45		0.03474				6.45		0.008923				4.75		0.7735				4.75		0.05093																																								21.601		0.7918				21.601		0.6032				21.601		0.489				24.101		0.8179				24.102		0.5988				24.102		0.5656																2.01		0.638				2.01		0.2075				2.01		0.032				2.01		0.0007944						17.101		0.7274						17.101		0.566						17.101		0.3845

																						8.7		0.537				8.7		0.7331				8.7		0.3052				6.5		0.8109				6.5		0.5811				6.5		0.04231				6.5		0.04167				6.5		0.01488				4.8		0.7795				4.8		0.06894																																								21.701		0.7925				21.701		0.6057				21.701		0.4912				24.201		0.8174				24.202		0.5995				24.201		0.5654																2.02		0.637				2.02		0.2077				2.02		0.03241				2.02		0.0008184						17.201		0.729						17.201		0.5688						17.201		0.3891

																						8.751		0.5329				8.75		0.7288				8.75		0.3032				6.55		0.809				6.55		0.5827				6.55		0.05114				6.55		0.0506				6.55		0.02293																																																				21.801		0.7941				21.801		0.6085				21.801		0.4935				24.301		0.8181				24.302		0.5992				24.302		0.5668																2.03		0.6358				2.03		0.2072				2.03		0.03273				2.03		0.0008339						17.301		0.7318						17.301		0.5716						17.301		0.3938

																						8.801		0.5286				8.801		0.7267				8.8		0.3013				6.601		0.8079				6.601		0.5836				6.601		0.06146				6.6		0.06087				6.6		0.03216																																																				21.901		0.7954				21.901		0.6087				21.901		0.4968				24.401		0.8188				24.402		0.6003				24.401		0.5688																2.04		0.6343				2.04		0.2061				2.04		0.03295				2.04		0.0008523						17.401		0.7335						17.401		0.5754						17.4		0.3983

																																								6.651		0.8062				6.65		0.5845				6.651		0.07168				6.65		0.07147				6.65		0.04165																																																				22.001		0.7965				22.001		0.6101				22.001		0.4983				24.501		0.8203				24.501		0.6021				24.501		0.5703																2.05		0.6329				2.05		0.2049				2.05		0.03299				2.05		0.0008517						17.501		0.7348						17.501		0.5777						17.501		0.4027

																																								6.7		0.805				6.7		0.5845				6.7		0.08189				6.7		0.0818				6.7		0.05066																																																				22.101		0.7962				22.101		0.6106				22.101		0.5007				24.601		0.8203				24.601		0.6019				24.602		0.5731																2.06		0.6319				2.06		0.2043				2.06		0.03303				2.06		0.00087						17.601		0.7356						17.601		0.5795						17.601		0.4063

																																								6.75		0.8034				6.75		0.5849				6.751		0.09163				6.75		0.02474				6.75		0.05866																																																				22.201		0.7972				22.201		0.6114				22.201		0.5029				24.701		0.8207				24.702		0.6029				24.701		0.574																2.07		0.6312				2.07		0.2039				2.07		0.03311				2.07		0.0008971						17.701		0.737						17.701		0.5823						17.701		0.4103

																																								6.801		0.8015				6.801		0.5849				6.801		0.0997				6.8		-0.1039				6.8		0.06529																																																				22.301		0.7976				22.301		0.6128				22.301		0.5051				24.801		0.8214				24.801		0.6039				24.801		0.5744																2.08		0.6311				2.08		0.204				2.08		0.03313				2.08		0.0008921						17.801		0.7398						17.801		0.5855						17.801		0.4151

																																																																																																																						22.401		0.799				22.401		0.6147				22.401		0.5078				24.902		0.8217				24.902		0.6034				24.902		0.5776																																										17.901		0.7394						17.901		0.587						17.901		0.418

																																																																																																																						22.501		0.7995				22.501		0.6145				22.501		0.5087				25.001		0.8237				25.001		0.605				25.001		0.578																																										18.001		0.741						18.001		0.5893						18.001		0.4221

																																																																																																																						22.601		0.8007				22.601		0.6163				22.601		0.5119				25.102		0.8222				25.101		0.6054				25.101		0.5796

																																																																																																																						22.701		0.801				22.701		0.6176				22.701		0.5135				25.201		0.8224				25.202		0.6052				25.202		0.5795

																																																																																																																						22.801		0.8032				22.801		0.6192				22.801		0.5168				25.301		0.8228				25.301		0.6041				25.301		0.5809

																																																																																																																						22.901		0.8041				22.901		0.6205				22.901		0.519				25.401		0.8228				25.402		0.6066				25.402		0.5805

																																																																																																																						23.001		0.802				23.001		0.6201				23.001		0.5205				25.501		0.823				25.501		0.6054				25.501		0.5814

																																																																																																																						23.101		0.8025				23.101		0.6225				23.101		0.5231				25.601		0.8222				25.601		0.6038				25.601		0.5831

																																																																																																																						23.201		0.804				23.201		0.6211				23.201		0.524				25.702		0.8204				25.702		0.6044				25.701		0.5824

																																																																																																																						23.301		0.8034				23.301		0.6217				23.301		0.5259				25.802		0.8205				25.801		0.6043				25.801		0.583

																																																																																																																						23.401		0.8048				23.401		0.6228				23.401		0.5278				25.902		0.819				25.901		0.6049				25.901		0.5835

																																																																																																																						23.501		0.8079				23.501		0.6237				23.501		0.5298				26.001		0.8211				26.001		0.6052				26.001		0.584

																																																																																																																						23.601		0.8084				23.601		0.6243				23.601		0.5319				26.101		0.821				26.101		0.6048				26.101		0.5849

																																																																																																																						23.701		0.8088				23.701		0.6269				23.701		0.534				26.202		0.8203				26.202		0.6071				26.202		0.5882

																																																																																																																						23.801		0.8094				23.801		0.627				23.801		0.5361				26.301		0.8209				26.301		0.6065				26.301		0.5886

																																																																																																																						23.901		0.8126				23.901		0.6283				23.901		0.5375				26.402		0.8243				26.401		0.6095				26.402		0.5925

																																																																																																																						24.001		0.813				24.001		0.63				24.001		0.5407				26.502		0.8215				26.501		0.6063				26.502		0.5927

																																																																																																																						24.101		0.8139				24.101		0.6303				24.101		0.5401				26.602		0.8216				26.601		0.6075				26.602		0.5901

																																																																																																																						24.201		0.8111				24.201		0.6313				24.201		0.5412				26.701		0.825				26.701		0.6078				26.701		0.5931

																																																																																																																						24.301		0.8105				24.301		0.6309				24.301		0.543				26.801		0.8279				26.801		0.6104				26.801		0.5977

																																																																																																																						24.401		0.813				24.401		0.6328				24.401		0.5444				26.901		0.8261				26.901		0.6121				26.901		0.5976

																																																																																																																						24.501		0.8096				24.501		0.631				24.501		0.5447				27.002		0.8268				27.001		0.6119				27.002		0.5979

																																																																																																																						24.601		0.8112				24.601		0.631				24.601		0.546				27.102		0.8233				27.101		0.609				27.102		0.5974

																																																																																																																						24.701		0.8101				24.701		0.6313				24.701		0.5473				27.201		0.8261				27.201		0.6115				27.201		0.5967

																																																																																																																						24.801		0.8128				24.801		0.6333				24.801		0.5494				27.301		0.8241				27.302		0.6102				27.301		0.5995

																																																																																																																						24.901		0.8144				24.901		0.6304				24.901		0.5496				27.401		0.8267				27.402		0.6076				27.401		0.5925

																																																																																																																						25.001		0.8171				25.001		0.6337				25.001		0.553				27.502		0.8236				27.501		0.6103				27.501		0.599

																																																																																																																																								27.601		0.823				27.602		0.6081				27.601		0.6025

																																																																																																																																								27.701		0.8221				27.701		0.6103				27.701		0.5984

																																																																																																																																								27.801		0.8221				27.802		0.6093				27.802		0.5982

																																																																																																																																								27.901		0.819				27.901		0.6071				27.901		0.5991

																																																																																																																																								28.001		0.8144				28.002		0.6017				28.001		0.5946

																																																																																																																																								28.101		0.8151				28.102		0.5995				28.101		0.5964

																																																																																																																																								28.201		0.8171				28.201		0.6074				28.201		0.596

																																																																																																																																								28.301		0.8166				28.302		0.6021				28.302		0.5961

																																																																																																																																								28.401		0.8155				28.402		0.602				28.402		0.5944

																																																																																																																																								28.501		0.8099				28.501		0.6024				28.501		0.5923

																																																																																																																																								28.601		0.8129				28.601		0.6031				28.602		0.5958

																																																																																																																																								28.701		0.8139				28.701		0.6037				28.701		0.5919

																																																																																																																																								28.801		0.8167				28.801		0.6051				28.802		0.5943

																																																																																																																																								28.901		0.8209				28.902		0.6054				28.902		0.6047

																																																																																																																																								29.001		0.8311				29.001		0.6135				29.001		0.6061

																																																																																																																																								29.101		0.8327				29.102		0.6104				29.101		0.6104

																																																																																																																																								29.201		0.8255				29.201		0.6053				29.201		0.6109

																																																																																																																																								29.301		0.8248				29.301		0.5998				29.302		0.6022

																																																																																																																																								29.401		0.8402				29.401		0.6123				29.402		0.6107

																																																																																																																																								29.501		0.8322				29.501		0.6181				29.501		0.6133

																																																																																																																																								29.602		0.8327				29.601		0.6124				29.602		0.613

																																																																																																																																								29.701		0.832				29.701		0.6126				29.701		0.6097

																																																																																																																																								29.801		0.8289				29.801		0.6163				29.802		0.6128

																																																																																																																																								29.902		0.8345				29.902		0.6148				29.902		0.6132

																																																																																																																																								30.001		0.8347				30.001		0.6089				30.001		0.6134

																																																																																																																																								30.101		0.8327				30.102		0.6132				30.102		0.6174

																																																																																																																																								30.202		0.8366				30.202		0.6121				30.202		0.6111

																																																																																																																																								30.301		0.832				30.301		0.6121				30.301		0.6124

																																																																																																																																								30.401		0.8354				30.402		0.6082				30.401		0.6037

																																																																																																																																								30.502		0.826				30.502		0.6023				30.502		0.6106

																																																																																																																																								30.601		0.8215				30.602		0.6077				30.601		0.6011

																																																																																																																																								30.702		0.8273				30.702		0.6162				30.702		0.607

																																																																																																																																								30.801		0.8331				30.802		0.6119				30.801		0.6152

																																																																																																																																								30.901		0.8328				30.902		0.6155				30.901		0.6176

																																																																																																																																								31.001		0.8421				31.002		0.6118				31.001		0.6145

																																																																																																																																								31.101		0.8264				31.101		0.6107				31.101		0.6128

																																																																																																																																								31.201		0.8348				31.201		0.6108				31.201		0.6019

																																																																																																																																								31.301		0.8266				31.301		0.6085				31.302		0.6101

																																																																																																																																								31.401		0.8312				31.402		0.6063				31.401		0.611

																																																																																																																																								31.501		0.8303				31.502		0.6131				31.502		0.6159

																																																																																																																																								31.601		0.8291				31.602		0.6116				31.601		0.6204

																																																																																																																																								31.701		0.8187				31.701		0.6144				31.701		0.6047

																																																																																																																																								31.801		0.821				31.801		0.6035				31.802		0.5994

																																																																																																																																								31.901		0.8341				31.901		0.6136				31.901		0.6076

																																																																																																																																								32.001		0.8389				32.001		0.6172				32.001		0.6145

																																																																																																																																								32.102		0.8355				32.102		0.6117				32.102		0.6081

																																																																																																																																								32.201		0.8201				32.202		0.5986				32.201		0.61

																																																																																																																																								32.302		0.8457				32.302		0.6022				32.302		0.6215

																																																																																																																																								32.401		0.8512				32.401		0.6144				32.401		0.6182

																																																																																																																																								32.502		0.8212				32.501		0.621				32.501		0.6113

																																																																																																																																								32.602		0.8353				32.602		0.6051				32.602		0.6149

																																																																																																																																								32.701		0.8397				32.701		0.6206				32.701		0.6307

																																																																																																																																								32.801		0.857				32.802		0.6268				32.802		0.6306

																																																																																																																																								32.902		0.859				32.902		0.6251				32.901		0.6289

																																																																																																																																								33.001		0.8579				33.002		0.6339				33.001		0.6446

																																																																																																																																								33.102		0.8746				33.102		0.6417				33.102		0.6377

																																																																																																																																								33.201		0.8616				33.201		0.6332				33.201		0.6342

																																																																																																																																								33.302		0.8763				33.302		0.6442				33.302		0.6392

																																																																																																																																								33.401		0.8543				33.402		0.6366				33.402		0.6402

																																																																																																																																								33.501		0.8539				33.502		0.6187				33.501		0.6377

																																																																																																																																								33.601		0.8494				33.602		0.6117				33.601		0.6191

																																																																																																																																								33.701		0.8338				33.701		0.6157				33.701		0.627

																																																																																																																																								33.801		0.8542				33.801		0.6184				33.801		0.6491

																																																																																																																																								33.902		0.8624				33.902		0.6242				33.901		0.6474

																																																																																																																																								34.002		0.8545				34.002		0.6326				34.001		0.6149

																																																																																																																																								34.101		0.9678				34.101		0.6768				34.101		0.6304

																																																																																																																																								34.202		0.8013				34.202		0.5452				34.201		0.4897

																																																																																																																																								34.301		0.799				34.301		0.5367				34.301		0.4962

																																																																																																																																								34.402		0.7874				34.401		0.54				34.401		0.5044

																																																																																																																																								34.501		0.7925				34.502		0.5497				34.502		0.5048

																																																																																																																																								34.601		0.7919				34.601		0.55				34.601		0.4935

																																																																																																																																								34.702		0.8054				34.702		0.5454				34.702		0.4938

																																																																																																																																								34.802		0.8046				34.801		0.5496				34.802		0.5099

																																																																																																																																								34.901		0.8175				34.902		0.5584				34.902		0.5027

																																																																																																																																								35.002		0.801				35.002		0.5571				35.002		0.5323
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UO18#3

		29

		30

		30.4

		31

		32

		33

		32.2



UO2 thickness

angles for 8 peaks

angles for 8 peaks (peak to peak)

1.1

1.05

1.034

1.01

0.98

0.945

0.9675



UO18#3a

		29

		30

		32

		33

		31.95

		36.5

		40



thickness in nm

angle

8 peaks to about 1.8 deg

1.148

1.11

1.02

0.99

1.023

0.88

0.813



UO18#1-3

		1.148

		1.11

		1.02

		0.99

		1.023

		0.88



IMD calc.

angle (theta)  for 8

thickneses of UO2

8 peaks around 3 degrees 2-theta

29

30

32

33

31.95

36.5



UO18#1-2

		1.046

		0.886

		0.872

		0.864

		0.826



theta

film thickness nm

Delta theta between 8 peaks minima around 1.5 Theta

32

38

38.8

39

41



OXIDATION OF UN film

		1.55

		2.47

		26



time (hr.)

thickness (nm)

Oxidation of UN04

36.399358112

36.827400032

38.175039392



OXIDATION OF UN film (2)

		1.33

		1.93

		2.47

		26.06

		40.2

		265.3166666667

		265.6



time (hr.)

thickness (nm)

Oxidation of UN04

36.821732728

36.099027742

36.521320462

37.836676222

39.3166324877

41.290212958

40.536185848



UO18 

				d		angles for 8 fringes (peak to peak)

				nm		.5 to 1.5 degrees		1 to 2 degree

				29		1.1		1.148		29

				30		1.05		1.11		30

				30.4		1.034

				31		1.01

				32		0.98		1.02		32

				33		0.945		0.99		33

		#3		32.2		0.9675		1.023		31.95		guess

								0.88		36.5		same group of fringes.

		#1						0.813		40		guess

								1.046		32

								0.886		38

								0.872		38.8

								0.864		39

								0.826		41

				d		theta				when

				(calc. Fig)		measured				measured

				33.31223526		0.977		18_3		Sept . 27, 03

				29.07203376		1.148

				29.862984		1.11

				32.081196		1.02

				32.928384		0.99

				36.24721086		0.887		18_2		Sept. 26

				37.74506304		0.846		18_1		Sept. 27

				39.02376486		0.813

				40.581067968		0.834		18_1		Sept. 27

				40.2727968		0.84

				37.989849632		0.887

				34.1616512		0.98		18_3		Sept. 26

								removed		1-Oct		16

				120.51

				120.51

				120.51

				120.51

				120.51

				120.51

				36.399358112		0.923		UN004c1		1-Oct		17.55		1.55

				36.827400032		0.913		UN004d1		1-Oct		18.47		2.47

				38.175039392		0.883		UN004a2		2-Oct		18.06		26

				38.597908928		0.874		UN004a2&3

				39.370848192		0.858		UN004

				48.7894472		0.695		UN003				guess

				43.412382272		0.782		Th01a2				Th film as though UO2

				44.518300832		0.763		Th01b1				Th film as though UO2

				120.51				Th01a2				Th film as though UO2

				40.375130432		0.838		Th02a2		18 hours		Th film as though UO2

						2-theta =		0.7775		120.51

						d=		43.6708568





Getting UN thick

		1.23

		1.039

		0.9

		0.793

		0.71



UN (Dens.=14.3)

Theta (for 4 peaks)

Film thickness (nm)

y = 40.398x2 - 116.4x + 109.12
R2 = 0.9995

27

32

37

42

47



UN from IMD

				d		angles for 8 fringes (peak to peak)

				nm		.5 to 1.5 degrees		1 to 2 degree

				27				1.23		1.23		1.23

				32				1.032		1.046		1.039

				37						0.9		0.9

				42				0.796		0.79		0.793

				47						0.71		0.71

						exp. Theta

								removed		1-Oct		16		decimal

				109.12

				109.12

				109.12

				109.12

				109.12

				109.12

				109.12

				36.821732728		0.906		UN004b1		1-Oct		17:20:00		17.33		1.33

				36.099027742		0.923		UN004c1		1-Oct		17.55		17.93		1.93

				36.521320462		0.913		UN004d1		1-Oct		18.47		18.7833333333		2.47

				37.836676222		0.883		UN004a2		2-Oct		18.06		18.1		26.06

				39.3166324877		0.851068		UN004a3		3-Oct		8.2		8.33		40.2		5 peaks		0.8089285714

				41.290212958		0.811		UN004b4		11-Oct		17.19		17.3166666667		265.3166666667		4 peaks

				40.536185848		0.826		UN004c4		11-Oct		17.37		17.6		265.6		8

				38.245462648		0.874		UN004a2&3

				38.988353272		0.858		UN004

				47.73524395		0.695		UN003				guess

				109.12

				109.12

				109.12

				109.12

				109.12

				109.12

				109.12
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R(10deg) various materials (nm)

		41.3333333333		41.3333333333		41.3333333333

		35.4285714286		35.4285714286		35.4285714286

		31		31		31

		27.5555555556		27.5555555556		27.5555555556

		24.8		24.8		24.8

		22.5454545455		22.5454545455		22.5454545455

		20.6666666667		20.6666666667		20.6666666667

		19.0769230769		19.0769230769		19.0769230769

		17.7142857143		17.7142857143		17.7142857143

		16.5333333333		16.5333333333		16.5333333333

		15.5		15.5		15.5

		14.5882352941		14.5882352941		14.5882352941

		13.7777777778		13.7777777778		13.7777777778

		13.0526315789		13.0526315789		13.0526315789

		12.4		12.4		12.4

		11.8095238095		11.8095238095		11.8095238095

		11.2727272727		11.2727272727		11.2727272727

		10.7826086957		10.7826086957		10.7826086957

		10.3333333333		10.3333333333		10.3333333333

		9.92		9.92		9.92

		9.5384615385		9.5384615385		9.5384615385

		9.1851851852		9.1851851852		9.1851851852

		8.8571428571		8.8571428571		8.8571428571

		8.5517241379		8.5517241379		8.5517241379

		8.2666666667		8.2666666667		8.2666666667

		8		8		8

		7.75		7.75		7.75

		7.5151515152		7.5151515152		7.5151515152

		7.2941176471		7.2941176471		7.2941176471

		7.0857142857		7.0857142857		7.0857142857

		6.8888888889		6.8888888889		6.8888888889

		6.7027027027		6.7027027027		6.7027027027

		6.5263157895		6.5263157895		6.5263157895

		6.358974359		6.358974359		6.358974359

		6.2		6.2		6.2

		6.0487804878		6.0487804878		6.0487804878

		5.9047619048		5.9047619048		5.9047619048

		5.7674418605		5.7674418605		5.7674418605

		5.6363636364		5.6363636364		5.6363636364

		5.5111111111		5.5111111111		5.5111111111

		5.3913043478		5.3913043478		5.3913043478

		5.2765957447		5.2765957447		5.2765957447

		5.1666666667		5.1666666667		5.1666666667

		5.0612244898		5.0612244898		5.0612244898

		4.96		4.96		4.96

		4.862745098		4.862745098		4.862745098

		4.7692307692		4.7692307692		4.7692307692

		4.679245283		4.679245283		4.679245283

		4.5925925926		4.5925925926		4.5925925926

		4.5090909091		4.5090909091		4.5090909091

		4.4285714286		4.4285714286		4.4285714286

		4.350877193		4.350877193		4.350877193

		4.275862069		4.275862069		4.275862069

		4.2033898305		4.2033898305		4.2033898305

		4.1333333333		4.1333333333		4.1333333333

		4.0655737705		4.0655737705		4.0655737705

		4		4		4

		3.9365079365		3.9365079365		3.9365079365

		3.875		3.875		3.875

		3.8153846154		3.8153846154		3.8153846154

		3.7575757576		3.7575757576		3.7575757576

		3.7014925373		3.7014925373		3.7014925373

		3.6470588235		3.6470588235		3.6470588235

		3.5942028986		3.5942028986		3.5942028986

		3.5428571429		3.5428571429		3.5428571429

		3.4929577465		3.4929577465		3.4929577465

		3.4444444444		3.4444444444		3.4444444444

		3.397260274		3.397260274		3.397260274

		3.3513513514		3.3513513514		3.3513513514

		3.3066666667		3.3066666667		3.3066666667

		3.2631578947		3.2631578947		3.2631578947

		3.2207792208		3.2207792208		3.2207792208

		3.1794871795		3.1794871795		3.1794871795

		3.1392405063		3.1392405063		3.1392405063

		3.1		3.1		3.1

		3.0617283951		3.0617283951		3.0617283951

		3.0243902439		3.0243902439		3.0243902439

		2.9879518072		2.9879518072		2.9879518072

		2.9523809524		2.9523809524		2.9523809524

		2.9176470588		2.9176470588		2.9176470588

		2.8837209302		2.8837209302		2.8837209302

		2.8505747126		2.8505747126		2.8505747126

		2.8181818182		2.8181818182		2.8181818182

		2.7865168539		2.7865168539		2.7865168539

		2.7555555556		2.7555555556		2.7555555556

		2.7252747253		2.7252747253		2.7252747253

		2.6956521739		2.6956521739		2.6956521739

		2.6666666667		2.6666666667		2.6666666667

		2.6382978723		2.6382978723		2.6382978723

		2.6105263158		2.6105263158		2.6105263158

		2.5833333333		2.5833333333		2.5833333333

		2.5567010309		2.5567010309		2.5567010309

		2.5306122449		2.5306122449		2.5306122449

		2.5050505051		2.5050505051		2.5050505051

		2.48		2.48		2.48

		2.4554455446		2.4554455446		2.4554455446

		2.431372549		2.431372549		2.431372549

		2.4077669903		2.4077669903		2.4077669903

		2.3846153846		2.3846153846		2.3846153846

		2.3619047619		2.3619047619		2.3619047619

		2.3396226415		2.3396226415		2.3396226415



Au

Ni

U

Wavelength (nm)

Reflectance

0.723783

0.781751

0.822369

0.736434

0.755452

0.809865

0.71391

0.714395

0.799163

0.70209

0.65686

0.798463

0.684751

0.588362

0.796835

0.657987

0.518369

0.795949

0.65548

0.440359

0.799952

0.67498

0.326936

0.8004

0.680996

0.399286

0.804107

0.672857

0.435074

0.806233

0.673456

0.44931

0.816393

0.66704

0.457641

0.828614

0.694923

0.457782

0.74514

0.711785

0.451777

0.0357592

0.716506

0.445996

0.248913

0.723073

0.440025

0.183628

0.723347

0.434329

0.149695

0.71972

0.427828

0.47767

0.714157

0.420863

0.565062

0.707337

0.413639

0.609351

0.703857

0.404946

0.647507

0.693656

0.393068

0.657444

0.66953

0.380625

0.656316

0.63916

0.370919

0.663027

0.595603

0.362789

0.67189

0.547305

0.356359

0.683618

0.484288

0.354497

0.695189

0.414165

0.350583

0.7058

0.340773

0.345362

0.716045

0.268198

0.339528

0.72886

0.211939

0.333312

0.741043

0.169881

0.326846

0.751541

0.139467

0.320244

0.760588

0.117782

0.313615

0.767081

0.102795

0.307287

0.765628

0.0921609

0.301983

0.764109

0.0845752

0.297105

0.76257

0.0801094

0.290853

0.760693

0.0759386

0.283727

0.758287

0.0721968

0.275976

0.755107

0.069306

0.267654

0.750524

0.0671227

0.258869

0.744743

0.0650145

0.249662

0.737202

0.0630702

0.240071

0.72514

0.0615764

0.230166

0.710172

0.0602391

0.220004

0.691962

0.058812

0.209651

0.668606

0.0575119

0.199187

0.635113

0.0564451

0.188706

0.589733

0.0556213

0.1783

0.529652

0.054608

0.168288

0.452138

0.0533275

0.15873

0.365399

0.0520154

0.149426

0.288235

0.0507405

0.139893

0.230399

0.0495262

0.130402

0.187905

0.0483953

0.121164

0.155973

0.047396

0.112307

0.13134

0.046357

0.103911

0.111846

0.0452629

0.0960268

0.096035

0.0441689

0.0886763

0.0832789

0.0431156

0.081867

0.0727971

0.0421129

0.0755877

0.0640371

0.0411714

0.0698187

0.0566226

0.0403061

0.064533

0.0502771

0.039577

0.0596985

0.0447784

0.038786

0.0552832

0.0399571

0.0378721

0.051255

0.0357638

0.0369205

0.0475865

0.0321584

0.0359588

0.0442535

0.0290308

0.0350129

0.0411869

0.0262749

0.0340926

0.0383578

0.0238264

0.0332031

0.0357482

0.0216328

0.032349

0.0333448

0.0196512

0.0315371

0.0311336

0.0178649

0.0307889

0.0290971

0.0162929

0.030032

0.0272202

0.0148989

0.0292425

0.0254909

0.013645

0.0284313

0.0238959

0.0124992

0.0276156

0.0224225

0.0114303

0.0268158

0.0210589

0.0104788

0.0260378

0.0197972

0.00964892

0.0252828

0.0186288

0.00892245

0.0245521

0.0175445

0.00828316

0.0238554

0.0165373

0.00771662

0.0231819

0.0156016

0.00721207

0.0225274

0.0147312

0.00676334

0.0218635

0.0139198

0.00636551

0.021214

0.0131639

0.00601145

0.0205804

0.0124588

0.00569725

0.0199638

0.0117998

0.00542637

0.0193671

0.0111846

0.00518323

0.0187898

0.0106094

0.00496494

0.0182315

0.0100724

0.00477487

0.0176926

0.00957048

0.00460993

0.0171725

0.00910131

0.00447493

0.0166722

0.00865701

0.00435462

0.0161899

0.0082377

0.00424442

0.0157223

0.00783539

0.00413935

0.0152698

0.00745577

0.0040432

0.0148317

0.00709673

0.00395566

0.0144086

0.00675666

0.00388207



R @ 10 degr (2)

		30		30		30		30

		35		35		35		35

		40		40		40		40

		45		45		45		45

		50		50		50		50

		55		55		55		55

		60		60		60		60

		65		65		65		65

		70		70		70		70

		75		75		75		75

		80		80		80		80

		85		85		85		85

		90		90		90		90

		95		95		95		95

		100		100		100		100

		105		105		105		105

		110		110		110		110

		115		115		115		115

		120		120		120		120

		125		125		125		125

		130		130		130		130

		135		135		135		135

		140		140		140		140

		145		145		145		145

		150		150		150		150

		155		155		155		155

		160		160		160		160

		165		165		165		165

		170		170		170		170

		175		175		175		175

		180		180		180		180

		185		185		185		185

		190		190		190		190

		195		195		195		195

		200		200		200		200

		205		205		205		205

		210		210		210		210

		215		215		215		215

		220		220		220		220

		225		225		225		225

		230		230		230		230

		235		235		235		235

		240		240		240		240

		245		245		245		245

		250		250		250		250

		255		255		255		255

		260		260		260		260

		265		265		265		265

		270		270		270		270

		275		275		275		275

		280		280		280		280

		285		285		285		285

		290		290		290		290

		295		295		295		295

		300		300		300		300

		305		305		305		305

		310		310		310		310

		315		315		315		315

		320		320		320		320

		325		325		325		325

		330		330		330		330

		335		335		335		335

		340		340		340		340

		345		345		345		345

		350		350		350		350

		355		355		355		355

		360		360		360		360

		365		365		365		365

		370		370		370		370

		375		375		375		375

		380		380		380		380

		385		385		385		385

		390		390		390		390

		395		395		395		395

		400		400		400		400

		405		405		405		405

		410		410		410		410

		415		415		415		415

		420		420		420		420

		425		425		425		425

		430		430		430		430

		435		435		435		435

		440		440		440		440

		445		445		445		445

		450		450		450		450

		455		455		455		455

		460		460		460		460

		465		465		465		465

		470		470		470		470

		475		475		475		475

		480		480		480		480

		485		485		485		485

		490		490		490		490

		495		495		495		495

		500		500		500		500

		505		505		505		505

		510		510		510		510

		515		515		515		515

		520		520		520		520

		525		525		525		525

		530		530		530		530



Au

Ni

ThO2

UO2

Energy in eV

Reflectance

Reflectance, S polarization at 10 degrees of various materials

0.723783

0.781751

0.765758

0.752358

0.736434

0.755452

0.773783

0.744012

0.71391

0.714395

0.778459

0.739808

0.70209

0.65686

0.778603

0.739133

0.684751

0.588362

0.77501

0.738649

0.657987

0.518369

0.769082

0.738168

0.65548

0.440359

0.755896

0.739399

0.67498

0.326936

0.740047

0.73725

0.680996

0.399286

0.718276

0.73583

0.672857

0.435074

0.686531

0.731489

0.673456

0.44931

0.633857

0.729163

0.66704

0.457641

0.516016

0.715714

0.694923

0.457782

0.193703

0.644004

0.711785

0.451777

0.270144

0.365432

0.716506

0.445996

0.142456

0.244804

0.723073

0.440025

0.373515

0.265385

0.723347

0.434329

0.512528

0.0819295

0.71972

0.427828

0.558887

0.363872

0.714157

0.420863

0.575615

0.482209

0.707337

0.413639

0.594479

0.538436

0.703857

0.404946

0.618005

0.583674

0.693656

0.393068

0.630483

0.597327

0.66953

0.380625

0.632357

0.59645

0.63916

0.370919

0.641097

0.602456

0.595603

0.362789

0.650205

0.609989

0.547305

0.356359

0.661555

0.619868

0.484288

0.354497

0.68069

0.629178

0.414165

0.350583

0.693239

0.637093

0.340773

0.345362

0.700116

0.644202

0.268198

0.339528

0.698918

0.653365

0.211939

0.333312

0.688026

0.661375

0.169881

0.326846

0.676738

0.667755

0.139467

0.320244

0.661948

0.671982

0.117782

0.313615

0.639593

0.67241

0.102795

0.307287

0.606663

0.663702

0.0921609

0.301983

0.555826

0.65348

0.0845752

0.297105

0.475046

0.641161

0.0801094

0.290853

0.377294

0.625619

0.0759386

0.283727

0.286318

0.605443

0.0721968

0.275976

0.218175

0.578428

0.069306

0.267654

0.169847

0.540909

0.0671227

0.258869

0.135521

0.488851

0.0650145

0.249662

0.110512

0.418352

0.0630702

0.240071

0.091738

0.336869

0.0615764

0.230166

0.0772109

0.265284

0.0602391

0.220004

0.0656722

0.210444

0.058812

0.209651

0.0563298

0.16959

0.0575119

0.199187

0.0486208

0.138856

0.0564451

0.188706

0.0423089

0.115743

0.0556213

0.1783

0.0370713

0.0978306

0.054608

0.168288

0.0326669

0.0835927

0.0533275

0.15873

0.0289271

0.0719814

0.0520154

0.149426

0.0257344

0.0624537

0.0507405

0.139893

0.0229809

0.0546464

0.0495262

0.130402

0.0205645

0.0481412

0.0483953

0.121164

0.0184313

0.042644

0.047396

0.112307

0.0165411

0.0379486

0.046357

0.103911

0.0148416

0.0338963

0.0452629

0.0960268

0.0133571

0.0303611

0.0441689

0.0886763

0.0120497

0.0273087

0.0431156

0.081867

0.010879

0.0246482

0.0421129

0.0755877

0.00982921

0.0223095

0.0411714

0.0698187

0.00888937

0.0202407

0.0403061

0.064533

0.00803996

0.0184

0.039577

0.0596985

0.00725297

0.0167501

0.038786

0.0552832

0.00654595

0.0152607

0.0378721

0.051255

0.00592372

0.013926

0.0369205

0.0475865

0.00536327

0.0127417

0.0359588

0.0442535

0.00484094

0.0116847

0.0350129

0.0411869

0.00440349

0.010731

0.0340926

0.0383578

0.00403491

0.00986563

0.0332031

0.0357482

0.00371887

0.0090761

0.032349

0.0333448

0.00345018

0.00835149

0.0315371

0.0311336

0.00322546

0.00768754

0.0307889

0.0290971

0.00304339

0.00709003

0.030032

0.0272202

0.00286744

0.00654925

0.0292425

0.0254909

0.00270548

0.00605499

0.0284313

0.0238959

0.00255884

0.00559795

0.0276156

0.0224225

0.00242788

0.00516862

0.0268158

0.0210589

0.0023135

0.00477831

0.0260378

0.0197972

0.00221382

0.00442926

0.0252828

0.0186288

0.0021278

0.00411625

0.0245521

0.0175445

0.00205626

0.00383403

0.0238554

0.0165373

0.00200328

0.00357807

0.0231819

0.0156016

0.00195699

0.00334533

0.0225274

0.0147312

0.00191222

0.00313366

0.0218635

0.0139198

0.00187386

0.00294067

0.021214

0.0131639

0.00184483

0.00276475

0.0205804

0.0124588

0.00182514

0.00260445

0.0199638

0.0117998

0.00179425

0.00245968

0.0193671

0.0111846

0.00176355

0.00232637

0.0187898

0.0106094

0.00173355

0.00220323

0.0182315

0.0100724

0.00170895

0.00208963

0.0176926

0.00957048

0.00168679

0.00198596

0.0171725

0.00910131

0.0016668

0.00189237

0.0166722

0.00865701

0.0016313

0.00180325

0.0161899

0.0082377

0.00158964

0.00171891

0.0157223

0.00783539

0.00153942

0.00163212

0.0152698

0.00745577

0.00148587

0.00154581

0.0148317

0.00709673

0.00142815

0.0014589

0.0144086

0.00675666

0.00135367

0.00135596



R @ 10 degr

		30		30		30		30		30

		35		35		35		35		35

		40		40		40		40		40

		45		45		45		45		45

		50		50		50		50		50

		55		55		55		55		55

		60		60		60		60		60

		65		65		65		65		65

		70		70		70		70		70

		75		75		75		75		75

		80		80		80		80		80

		85		85		85		85		85

		90		90		90		90		90

		95		95		95		95		95

		100		100		100		100		100

		105		105		105		105		105

		110		110		110		110		110

		115		115		115		115		115

		120		120		120		120		120

		125		125		125		125		125

		130		130		130		130		130

		135		135		135		135		135

		140		140		140		140		140

		145		145		145		145		145

		150		150		150		150		150

		155		155		155		155		155

		160		160		160		160		160

		165		165		165		165		165

		170		170		170		170		170

		175		175		175		175		175

		180		180		180		180		180

		185		185		185		185		185

		190		190		190		190		190

		195		195		195		195		195

		200		200		200		200		200

		205		205		205		205		205

		210		210		210		210		210

		215		215		215		215		215

		220		220		220		220		220

		225		225		225		225		225

		230		230		230		230		230

		235		235		235		235		235

		240		240		240		240		240

		245		245		245		245		245

		250		250		250		250		250

		255		255		255		255		255

		260		260		260		260		260

		265		265		265		265		265

		270		270		270		270		270

		275		275		275		275		275

		280		280		280		280		280

		285		285		285		285		285

		290		290		290		290		290

		295		295		295		295		295

		300		300		300		300		300

		305		305		305		305		305

		310		310		310		310		310

		315		315		315		315		315

		320		320		320		320		320

		325		325		325		325		325

		330		330		330		330		330

		335		335		335		335		335

		340		340		340		340		340

		345		345		345		345		345

		350		350		350		350		350

		355		355		355		355		355

		360		360		360		360		360

		365		365		365		365		365

		370		370		370		370		370

		375		375		375		375		375

		380		380		380		380		380

		385		385		385		385		385

		390		390		390		390		390

		395		395		395		395		395

		400		400		400		400		400

		405		405		405		405		405

		410		410		410		410		410

		415		415		415		415		415

		420		420		420		420		420

		425		425		425		425		425

		430		430		430		430		430

		435		435		435		435		435

		440		440		440		440		440

		445		445		445		445		445

		450		450		450		450		450

		455		455		455		455		455

		460		460		460		460		460

		465		465		465		465		465

		470		470		470		470		470

		475		475		475		475		475

		480		480		480		480		480

		485		485		485		485		485

		490		490		490		490		490

		495		495		495		495		495

		500		500		500		500		500

		505		505		505		505		505

		510		510		510		510		510

		515		515		515		515		515

		520		520		520		520		520

		525		525		525		525		525

		530		530		530		530		530



Au

Ni

ThO2

UO2

UO3

Energy in eV

Reflectance

Reflectance, S polarization at 10 degrees of various materials

0.723783

0.781751

0.765758

0.752358

0.715005

0.736434

0.755452

0.773783

0.744012

0.708111

0.71391

0.714395

0.778459

0.739808

0.706037

0.70209

0.65686

0.778603

0.739133

0.705611

0.684751

0.588362

0.77501

0.738649

0.705727

0.657987

0.518369

0.769082

0.738168

0.705442

0.65548

0.440359

0.755896

0.739399

0.705951

0.67498

0.326936

0.740047

0.73725

0.703008

0.680996

0.399286

0.718276

0.73583

0.700183

0.672857

0.435074

0.686531

0.731489

0.694185

0.673456

0.44931

0.633857

0.729163

0.689171

0.66704

0.457641

0.516016

0.715714

0.67215

0.694923

0.457782

0.193703

0.644004

0.60588

0.711785

0.451777

0.270144

0.365432

0.390881

0.716506

0.445996

0.142456

0.244804

0.240346

0.723073

0.440025

0.373515

0.265385

0.276702

0.723347

0.434329

0.512528

0.0819295

0.0775815

0.71972

0.427828

0.558887

0.363872

0.309915

0.714157

0.420863

0.575615

0.482209

0.436972

0.707337

0.413639

0.594479

0.538436

0.496225

0.703857

0.404946

0.618005

0.583674

0.542831

0.693656

0.393068

0.630483

0.597327

0.556387

0.66953

0.380625

0.632357

0.59645

0.554288

0.63916

0.370919

0.641097

0.602456

0.558692

0.595603

0.362789

0.650205

0.609989

0.56428

0.547305

0.356359

0.661555

0.619868

0.571872

0.484288

0.354497

0.68069

0.629178

0.578468

0.414165

0.350583

0.693239

0.637093

0.583185

0.340773

0.345362

0.700116

0.644202

0.586564

0.268198

0.339528

0.698918

0.653365

0.591341

0.211939

0.333312

0.688026

0.661375

0.594004

0.169881

0.326846

0.676738

0.667755

0.594129

0.139467

0.320244

0.661948

0.671982

0.590299

0.117782

0.313615

0.639593

0.67241

0.579755

0.102795

0.307287

0.606663

0.663702

0.556371

0.0921609

0.301983

0.555826

0.65348

0.526735

0.0845752

0.297105

0.475046

0.641161

0.487874

0.0801094

0.290853

0.377294

0.625619

0.436207

0.0759386

0.283727

0.286318

0.605443

0.371017

0.0721968

0.275976

0.218175

0.578428

0.300312

0.069306

0.267654

0.169847

0.540909

0.23745

0.0671227

0.258869

0.135521

0.488851

0.188429

0.0650145

0.249662

0.110512

0.418352

0.151419

0.0630702

0.240071

0.091738

0.336869

0.123641

0.0615764

0.230166

0.0772109

0.265284

0.102711

0.0602391

0.220004

0.0656722

0.210444

0.0864743

0.058812

0.209651

0.0563298

0.16959

0.0735419

0.0575119

0.199187

0.0486208

0.138856

0.0630711

0.0564451

0.188706

0.0423089

0.115743

0.0546235

0.0556213

0.1783

0.0370713

0.0978306

0.0476707

0.054608

0.168288

0.0326669

0.0835927

0.0418581

0.0533275

0.15873

0.0289271

0.0719814

0.0369128

0.0520154

0.149426

0.0257344

0.0624537

0.032703

0.0507405

0.139893

0.0229809

0.0546464

0.0291351

0.0495262

0.130402

0.0205645

0.0481412

0.0260748

0.0483953

0.121164

0.0184313

0.042644

0.0234232

0.047396

0.112307

0.0165411

0.0379486

0.0211083

0.046357

0.103911

0.0148416

0.0338963

0.0190716

0.0452629

0.0960268

0.0133571

0.0303611

0.0172648

0.0441689

0.0886763

0.0120497

0.0273087

0.0156783

0.0431156

0.081867

0.010879

0.0246482

0.0142745

0.0421129

0.0755877

0.00982921

0.0223095

0.0130241

0.0411714

0.0698187

0.00888937

0.0202407

0.0119046

0.0403061

0.064533

0.00803996

0.0184

0.0108978

0.039577

0.0596985

0.00725297

0.0167501

0.00998654

0.038786

0.0552832

0.00654595

0.0152607

0.00915692

0.0378721

0.051255

0.00592372

0.013926

0.0084068

0.0369205

0.0475865

0.00536327

0.0127417

0.00773463

0.0359588

0.0442535

0.00484094

0.0116847

0.00712938

0.0350129

0.0411869

0.00440349

0.010731

0.00657903

0.0340926

0.0383578

0.00403491

0.00986563

0.00607635

0.0332031

0.0357482

0.00371887

0.0090761

0.00561493

0.032349

0.0333448

0.00345018

0.00835149

0.00518924

0.0315371

0.0311336

0.00322546

0.00768754

0.00479705

0.0307889

0.0290971

0.00304339

0.00709003

0.00444145

0.030032

0.0272202

0.00286744

0.00654925

0.00411737

0.0292425

0.0254909

0.00270548

0.00605499

0.00381954

0.0284313

0.0238959

0.00255884

0.00559795

0.00354301

0.0276156

0.0224225

0.00242788

0.00516862

0.0032826

0.0268158

0.0210589

0.0023135

0.00477831

0.00304417

0.0260378

0.0197972

0.00221382

0.00442926

0.00282918

0.0252828

0.0186288

0.0021278

0.00411625

0.00263483

0.0245521

0.0175445

0.00205626

0.00383403

0.00245821

0.0238554

0.0165373

0.00200328

0.00357807

0.00229682

0.0231819

0.0156016

0.00195699

0.00334533

0.00214909

0.0225274

0.0147312

0.00191222

0.00313366

0.00201378

0.0218635

0.0139198

0.00187386

0.00294067

0.00188936

0.021214

0.0131639

0.00184483

0.00276475

0.00177513

0.0205804

0.0124588

0.00182514

0.00260445

0.00167025

0.0199638

0.0117998

0.00179425

0.00245968

0.00157433

0.0193671

0.0111846

0.00176355

0.00232637

0.0014854

0.0187898

0.0106094

0.00173355

0.00220323

0.00140265

0.0182315

0.0100724

0.00170895

0.00208963

0.00132527

0.0176926

0.00957048

0.00168679

0.00198596

0.00125389

0.0171725

0.00910131

0.0016668

0.00189237

0.00118823

0.0166722

0.00865701

0.0016313

0.00180325

0.00112494

0.0161899

0.0082377

0.00158964

0.00171891

0.00106474

0.0157223

0.00783539

0.00153942

0.00163212

0.00100209

0.0152698

0.00745577

0.00148587

0.00154581

0.000939157

0.0148317

0.00709673

0.00142815

0.0014589

0.000875169

0.0144086

0.00675666

0.00135367

0.00135596

0.000797265



R(10deg)  Uranium & comp'ds 

		30		30		30		30		30

		35		35		35		35		35

		40		40		40		40		40

		45		45		45		45		45

		50		50		50		50		50

		55		55		55		55		55

		60		60		60		60		60

		65		65		65		65		65

		70		70		70		70		70

		75		75		75		75		75

		80		80		80		80		80

		85		85		85		85		85

		90		90		90		90		90

		95		95		95		95		95

		100		100		100		100		100

		105		105		105		105		105

		110		110		110		110		110

		115		115		115		115		115

		120		120		120		120		120

		125		125		125		125		125

		130		130		130		130		130

		135		135		135		135		135

		140		140		140		140		140

		145		145		145		145		145

		150		150		150		150		150

		155		155		155		155		155

		160		160		160		160		160

		165		165		165		165		165

		170		170		170		170		170

		175		175		175		175		175

		180		180		180		180		180

		185		185		185		185		185

		190		190		190		190		190

		195		195		195		195		195

		200		200		200		200		200

		205		205		205		205		205

		210		210		210		210		210

		215		215		215		215		215

		220		220		220		220		220

		225		225		225		225		225

		230		230		230		230		230

		235		235		235		235		235

		240		240		240		240		240

		245		245		245		245		245

		250		250		250		250		250

		255		255		255		255		255

		260		260		260		260		260

		265		265		265		265		265

		270		270		270		270		270

		275		275		275		275		275

		280		280		280		280		280

		285		285		285		285		285

		290		290		290		290		290

		295		295		295		295		295

		300		300		300		300		300

		305		305		305		305		305

		310		310		310		310		310

		315		315		315		315		315

		320		320		320		320		320

		325		325		325		325		325

		330		330		330		330		330

		335		335		335		335		335

		340		340		340		340		340

		345		345		345		345		345

		350		350		350		350		350

		355		355		355		355		355

		360		360		360		360		360

		365		365		365		365		365

		370		370		370		370		370

		375		375		375		375		375

		380		380		380		380		380

		385		385		385		385		385

		390		390		390		390		390

		395		395		395		395		395

		400		400		400		400		400

		405		405		405		405		405

		410		410		410		410		410

		415		415		415		415		415

		420		420		420		420		420

		425		425		425		425		425

		430		430		430		430		430

		435		435		435		435		435

		440		440		440		440		440

		445		445		445		445		445

		450		450		450		450		450

		455		455		455		455		455

		460		460		460		460		460

		465		465		465		465		465

		470		470		470		470		470

		475		475		475		475		475

		480		480		480		480		480

		485		485		485		485		485

		490		490		490		490		490

		495		495		495		495		495

		500		500		500		500		500

		505		505		505		505		505

		510		510		510		510		510

		515		515		515		515		515

		520		520		520		520		520

		525		525		525		525		525

		530		530		530		530		530



Ni

UO2

UN

U

Ir

Energy in eV

Reflectance

Reflectance, S polarization, at 10 degrees (GIA) of various materials

0.781751

0.752358

0.808569

0.822369

0.81313

0.755452

0.744012

0.795982

0.809865

0.793621

0.714395

0.739808

0.785428

0.799163

0.736464

0.65686

0.739133

0.784157

0.798463

0.668908

0.588362

0.738649

0.782555

0.796835

0.606047

0.518369

0.738168

0.780561

0.795949

0.63036

0.440359

0.739399

0.783665

0.799952

0.616898

0.326936

0.73725

0.783701

0.8004

0.624439

0.399286

0.73583

0.786154

0.804107

0.674841

0.435074

0.731489

0.786894

0.806233

0.708544

0.44931

0.729163

0.793053

0.816393

0.721931

0.457641

0.715714

0.795846

0.828614

0.717729

0.457782

0.644004

0.72681

0.74514

0.712325

0.451777

0.365432

0.243871

0.0357592

0.70113

0.445996

0.244804

0.230465

0.248913

0.689416

0.440025

0.265385

0.211731

0.183628

0.677161

0.434329

0.0819295

0.0975102

0.149695

0.660632

0.427828

0.363872

0.416407

0.47767

0.634533

0.420863

0.482209

0.520435

0.565062

0.596409

0.413639

0.538436

0.57223

0.609351

0.552572

0.404946

0.583674

0.615594

0.647507

0.500165

0.393068

0.597327

0.628567

0.657444

0.449661

0.380625

0.59645

0.628097

0.656316

0.401114

0.370919

0.602456

0.635111

0.663027

0.354209

0.362789

0.609989

0.644003

0.67189

0.314604

0.356359

0.619868

0.655592

0.683618

0.281621

0.354497

0.629178

0.666887

0.695189

0.254162

0.350583

0.637093

0.677081

0.7058

0.23179

0.345362

0.644202

0.686726

0.716045

0.214961

0.339528

0.653365

0.698831

0.72886

0.199505

0.333312

0.661375

0.710114

0.741043

0.185254

0.326846

0.667755

0.71945

0.751541

0.172066

0.320244

0.671982

0.727031

0.760588

0.161493

0.313615

0.67241

0.731626

0.767081

0.153455

0.307287

0.663702

0.727593

0.765628

0.146377

0.301983

0.65348

0.723048

0.764109

0.140197

0.297105

0.641161

0.717903

0.76257

0.134954

0.290853

0.625619

0.711655

0.760693

0.130652

0.283727

0.605443

0.703862

0.758287

0.127403

0.275976

0.578428

0.693918

0.755107

0.124269

0.267654

0.540909

0.680566

0.750524

0.121252

0.258869

0.488851

0.663132

0.744743

0.11859

0.249662

0.418352

0.639426

0.737202

0.116419

0.240071

0.336869

0.603895

0.72514

0.115172

0.230166

0.265284

0.554637

0.710172

0.11421

0.220004

0.210444

0.486546

0.691962

0.11196

0.209651

0.16959

0.399804

0.668606

0.109263

0.199187

0.138856

0.312583

0.635113

0.106449

0.188706

0.115743

0.244871

0.589733

0.103634

0.1783

0.0978306

0.195709

0.529652

0.100839

0.168288

0.0835927

0.159545

0.452138

0.0980248

0.15873

0.0719814

0.132027

0.365399

0.0952748

0.149426

0.0624537

0.110747

0.288235

0.092636

0.139893

0.0546464

0.0942104

0.230399

0.089909

0.130402

0.0481412

0.0810252

0.187905

0.0870857

0.121164

0.042644

0.0702834

0.155973

0.0842631

0.112307

0.0379486

0.0613906

0.13134

0.0814405

0.103911

0.0338963

0.0539163

0.111846

0.0785437

0.0960268

0.0303611

0.0475346

0.096035

0.0758938

0.0886763

0.0273087

0.0421395

0.0832789

0.0734775

0.081867

0.0246482

0.0375243

0.0727971

0.0712333

0.0755877

0.0223095

0.033532

0.0640371

0.0691186

0.0698187

0.0202407

0.0300495

0.0566226

0.0671228

0.064533

0.0184

0.0269885

0.0502771

0.065243

0.0596985

0.0167501

0.0242728

0.0447784

0.0634828

0.0552832

0.0152607

0.0218416

0.0399571

0.0618806

0.051255

0.013926

0.0196813

0.0357638

0.0603656

0.0475865

0.0127417

0.0177804

0.0321584

0.0588244

0.0442535

0.0116847

0.0160943

0.0290308

0.0572298

0.0411869

0.010731

0.0145735

0.0262749

0.0556162

0.0383578

0.00986563

0.0131885

0.0238264

0.0540397

0.0357482

0.0090761

0.0119141

0.0216328

0.0525069

0.0333448

0.00835149

0.0107252

0.0196512

0.0510219

0.0311336

0.00768754

0.0096047

0.0178649

0.0495868

0.0290971

0.00709003

0.00852832

0.0162929

0.0482069

0.0272202

0.00654925

0.00726549

0.0148989

0.0468894

0.0254909

0.00605499

0.00497982

0.013645

0.0456333

0.0238959

0.00559795

0.00673472

0.0124992

0.0444473

0.0224225

0.00516862

0.00669332

0.0114303

0.0433466

0.0210589

0.00477831

0.00643758

0.0104788

0.0422942

0.0197972

0.00442926

0.00615503

0.00964892

0.0411977

0.0186288

0.00411625

0.00586769

0.00892245

0.0400617

0.0175445

0.00383403

0.00558398

0.00828316

0.0388855

0.0165373

0.00357807

0.00531303

0.00771662

0.0377291

0.0156016

0.00334533

0.00505911

0.00721207

0.0365993

0.0147312

0.00313366

0.00482212

0.00676334

0.0354967

0.0139198

0.00294067

0.00460153

0.00636551

0.0344224

0.0131639

0.00276475

0.00439884

0.00601145

0.0333805

0.0124588

0.00260445

0.00421302

0.00569725

0.0323707

0.0117998

0.00245968

0.00404622

0.00542637

0.0313931

0.0111846

0.00232637

0.00389243

0.00518323

0.0304483

0.0106094

0.00220323

0.00375029

0.00496494

0.0295356

0.0100724

0.00208963

0.00362209

0.00477487

0.0286554

0.00957048

0.00198596

0.00350746

0.00460993

0.0278062

0.00910131

0.00189237

0.00340925

0.00447493

0.0269882

0.00865701

0.00180325

0.00331866

0.00435462

0.0262013

0.0082377

0.00171891

0.00323374

0.00424442

0.0254427

0.00783539

0.00163212

0.00315117

0.00413935

0.0247155

0.00745577

0.00154581

0.00307392

0.0040432

0.0240161

0.00709673

0.0014589

0.00300177

0.00395566

0.0233442

0.00675666

0.00135596

0.00293796

0.00388207

0.0227027



R  of U oxides

		30		30		30		30		30

		35		35		35		35		35

		40		40		40		40		40

		45		45		45		45		45

		50		50		50		50		50

		55		55		55		55		55

		60		60		60		60		60

		65		65		65		65		65

		70		70		70		70		70

		75		75		75		75		75

		80		80		80		80		80

		85		85		85		85		85

		90		90		90		90		90

		95		95		95		95		95

		100		100		100		100		100

		105		105		105		105		105

		110		110		110		110		110

		115		115		115		115		115

		120		120		120		120		120

		125		125		125		125		125

		130		130		130		130		130

		135		135		135		135		135

		140		140		140		140		140

		145		145		145		145		145

		150		150		150		150		150

		155		155		155		155		155

		160		160		160		160		160

		165		165		165		165		165

		170		170		170		170		170

		175		175		175		175		175

		180		180		180		180		180

		185		185		185		185		185

		190		190		190		190		190

		195		195		195		195		195

		200		200		200		200		200

		205		205		205		205		205

		210		210		210		210		210

		215		215		215		215		215

		220		220		220		220		220

		225		225		225		225		225

		230		230		230		230		230

		235		235		235		235		235

		240		240		240		240		240

		245		245		245		245		245

		250		250		250		250		250

		255		255		255		255		255

		260		260		260		260		260

		265		265		265		265		265

		270		270		270		270		270

		275		275		275		275		275

		280		280		280		280		280

		285		285		285		285		285

		290		290		290		290		290

		295		295		295		295		295

		300		300		300		300		300

		305		305		305		305		305

		310		310		310		310		310

		315		315		315		315		315

		320		320		320		320		320

		325		325		325		325		325

		330		330		330		330		330

		335		335		335		335		335

		340		340		340		340		340

		345		345		345		345		345

		350		350		350		350		350

		355		355		355		355		355

		360		360		360		360		360

		365		365		365		365		365

		370		370		370		370		370

		375		375		375		375		375

		380		380		380		380		380

		385		385		385		385		385

		390		390		390		390		390

		395		395		395		395		395

		400		400		400		400		400

		405		405		405		405		405

		410		410		410		410		410

		415		415		415		415		415

		420		420		420		420		420

		425		425		425		425		425

		430		430		430		430		430

		435		435		435		435		435

		440		440		440		440		440

		445		445		445		445		445

		450		450		450		450		450

		455		455		455		455		455

		460		460		460		460		460

		465		465		465		465		465

		470		470		470		470		470

		475		475		475		475		475

		480		480		480		480		480

		485		485		485		485		485

		490		490		490		490		490

		495		495		495		495		495

		500		500		500		500		500

		505		505		505		505		505

		510		510		510		510		510

		515		515		515		515		515

		520		520		520		520		520

		525		525		525		525		525

		530		530		530		530		530



UO2 @10 deg, s pol.

UO3 @10 deg, s pol.

UO2 @ 5 degr

UO2 @ 15 degr

UO2 P polarization, 10 degr

Energy in eV

Reflectance

Reflectance, S polarization (mostly) of various U oxides

0.752358

0.715005

0.868181

0.6496

0.58171

0.744012

0.708111

0.863735

0.637345

0.597872

0.739808

0.706037

0.861707

0.630318

0.613633

0.739133

0.705611

0.861793

0.627525

0.631026

0.738649

0.705727

0.862063

0.624624

0.645716

0.738168

0.705442

0.86243

0.621243

0.658192

0.739399

0.705951

0.863916

0.61935

0.671245

0.73725

0.703008

0.863607

0.612237

0.67842

0.73583

0.700183

0.863931

0.604749

0.685381

0.731489

0.694185

0.862894

0.591473

0.688032

0.729163

0.689171

0.863402

0.577714

0.692225

0.715714

0.67215

0.859075

0.538537

0.685006

0.644004

0.60588

0.825356

0.398267

0.616717

0.365432

0.390881

0.670355

0.0990899

0.343392

0.244804

0.240346

0.515101

0.10337

0.211064

0.265385

0.276702

0.557087

0.0934838

0.239369

0.0819295

0.0775815

0.291499

0.0252618

0.0697872

0.363872

0.309915

0.605657

0.216268

0.275332

0.482209

0.436972

0.703084

0.314014

0.409316

0.538436

0.496225

0.745242

0.361524

0.479052

0.583674

0.542831

0.777698

0.398597

0.535457

0.597327

0.556387

0.789632

0.397977

0.557148

0.59645

0.554288

0.791666

0.383596

0.560279

0.602456

0.558692

0.797754

0.375984

0.569673

0.609989

0.56428

0.804715

0.368019

0.580133

0.619868

0.571872

0.813022

0.35963

0.592666

0.629178

0.578468

0.82108

0.345608

0.60438

0.637093

0.583185

0.828396

0.324232

0.614391

0.644202

0.586564

0.835306

0.295521

0.623334

0.653365

0.591341

0.843401

0.261053

0.634234

0.661375

0.594004

0.851089

0.218917

0.643818

0.667755

0.594129

0.858148

0.176255

0.651582

0.671982

0.590299

0.864464

0.138957

0.657009

0.67241

0.579755

0.8695

0.108893

0.658437

0.663702

0.556371

0.870845

0.0865623

0.650351

0.65348

0.526735

0.872201

0.0704478

0.640641

0.641161

0.487874

0.873643

0.0582569

0.628744

0.625619

0.436207

0.87507

0.0487815

0.613535

0.605443

0.371017

0.876439

0.0412709

0.593594

0.578428

0.300312

0.877706

0.0352159

0.566712

0.540909

0.23745

0.878674

0.0302765

0.529219

0.488851

0.188429

0.879519

0.0262031

0.477119

0.418352

0.151419

0.880092

0.0227873

0.406645

0.336869

0.123641

0.879437

0.0199258

0.325513

0.265284

0.102711

0.87855

0.0175365

0.254684

0.210444

0.0864743

0.877635

0.0155094

0.2008

0.16959

0.0735419

0.876573

0.013764

0.160927

0.138856

0.0630711

0.874523

0.0122525

0.131114

0.115743

0.0546235

0.871844

0.0109611

0.108819

0.0978306

0.0476707

0.869121

0.00984244

0.0916269

0.0835927

0.0418581

0.866301

0.00886386

0.0780234

0.0719814

0.0369128

0.863279

0.00799624

0.0669756

0.0624537

0.032703

0.858874

0.0072308

0.0579444

0.0546464

0.0291351

0.853854

0.00656159

0.0505699

0.0481412

0.0260748

0.848627

0.00597098

0.0444451

0.042644

0.0234232

0.843159

0.0054457

0.0392847

0.0379486

0.0211083

0.837402

0.00497596

0.0348892

0.0338963

0.0190716

0.831275

0.00455336

0.0311053

0.0303611

0.0172648

0.824274

0.00417051

0.0278124

0.0273087

0.0156783

0.816126

0.00382839

0.0249755

0.0246482

0.0142745

0.807492

0.00352059

0.0225081

0.0223095

0.0130241

0.798275

0.00324204

0.0203435

0.0202407

0.0119046

0.788376

0.00298894

0.0184323

0.0184

0.0108978

0.777676

0.00275808

0.0167348

0.0167501

0.00998654

0.765997

0.00254629

0.0152159

0.0152607

0.00915692

0.752328

0.00235094

0.0138469

0.013926

0.0084068

0.736095

0.00217232

0.0126221

0.0127417

0.00773463

0.717609

0.00201081

0.0115368

0.0116847

0.00712938

0.697468

0.00186408

0.0105696

0.010731

0.00657903

0.675244

0.00172947

0.0096979

0.00986563

0.00607635

0.650528

0.00160541

0.00890806

0.0090761

0.00561493

0.622798

0.00149054

0.00818827

0.00835149

0.00518924

0.590716

0.00138364

0.00752842

0.00768754

0.00479705

0.553217

0.00128439

0.00692449

0.00709003

0.00444145

0.510579

0.00119397

0.00638155

0.00654925

0.00411737

0.464506

0.00111115

0.00589065

0.00605499

0.00381954

0.415786

0.00103461

0.00544242

0.00559795

0.00354301

0.365934

0.000963064

0.00502834

0.00516862

0.0032826

0.316874

0.000895156

0.00463972

0.00477831

0.00304417

0.270863

0.000832872

0.00428668

0.00442926

0.00282918

0.232032

0.000776673

0.00397124

0.00411625

0.00263483

0.200045

0.000725849

0.00368857

0.00383403

0.00245821

0.173834

0.000679661

0.00343389

0.00357807

0.00229682

0.152207

0.000637461

0.00320307

0.00334533

0.00214909

0.134234

0.000598824

0.00299332

0.00313366

0.00201378

0.119203

0.000563454

0.00280267

0.00294067

0.00188936

0.106523

0.00053101

0.00262895

0.00276475

0.00177513

0.0957487

0.000501267

0.00247067

0.00260445

0.00167025

0.0865396

0.000474024

0.00232653

0.00245968

0.00157433

0.0787124

0.000449295

0.0021964

0.00232637

0.0014854

0.0718922

0.000426416

0.00207664

0.00220323

0.00140265

0.0659097

0.000405187

0.00196606

0.00208963

0.00132527

0.0606327

0.000385522

0.00186408

0.00198596

0.00125389

0.0560072

0.00036751

0.00177105

0.00189237

0.00118823

0.0519771

0.000351199

0.00168709

0.00180325

0.00112494

0.0483334

0.000335589

0.00160718

0.00171891

0.00106474

0.0450233

0.000320754

0.00153158

0.00163212

0.00100209

0.0417646

0.000305415

0.00145383

0.00154581

0.000939157

0.0386375

0.000290103

0.00137654

0.0014589

0.000875169

0.0356019

0.000274622

0.00129873

0.00135596

0.000797265

0.0321685

0.000256187

0.00120663



R@5degr

		30		30		30		30

		40		35		35		40

		50		40		40		50

		60		45		45		60

		70		50		50		70

		80		55		55		80

		90		60		60		90

		100		65		65		100

		110		70		70		110

		120		75		75		120

		130		80		80		130

		140		85		85		140

		150		90		90		150

		160		95		95		160

		170		100		100		170

		180		105		105		180

		190		110		110		190

		200		115		115		200

		210		120		120		210

		220		125		125		220

		230		130		130		230

		240		135		135		240

		250		140		140		250

		260		145		145		260

		270		150		150		270

		280		155		155		280

		290		160		160		290

		300		165		165		300

		310		170		170		310

		320		175		175		320

		330		180		180		330

		340		185		185		340

		350		190		190		350

		360		195		195		360

		370		200		200		370

		380		205		205		380

		390		210		210		390

		400		215		215		400

		410		220		220		410

		420		225		225		420

		430		230		230		430

		440		235		235		440

		450		240		240		450

		460		245		245		460

		470		250		250		470

		480		255		255		480

		490		260		260		490

		500		265		265		500

				270		270

				275		275

				280		280

				285		285

				290		290

				295		295

				300		300

				305		305

				310		310

				315		315

				320		320

				325		325

				330		330

				335		335

				340		340

				345		345

				350		350

				355		355

				360		360

				365		365

				370		370

				375		375

				380		380

				385		385

				390		390

				395		395

				400		400

				405		405

				410		410

				415		415

				420		420

				425		425

				430		430

				435		435

				440		440

				445		445

				450		450

				455		455

				460		460

				465		465

				470		470

				475		475

				480		480

				485		485

				490		490

				495		495

				500		500



Gold

Ir

Ni

U

Photon Energy

Reflectance

0.781967

0.902242

0.88542

0.862856

0.800024

0.891857

0.8712

0.859555

0.793233

0.859995

0.848479

0.868144

0.779363

0.820652

0.8155

0.878223

0.804485

0.780947

0.774295

0.88758

0.805962

0.796857

0.729489

0.901195

0.824273

0.788838

0.675512

0.878805

0.843407

0.793529

0.581474

0.479243

0.852839

0.824881

0.637996

0.358411

0.852933

0.845701

0.666928

0.717805

0.853072

0.854419

0.678799

0.790707

0.842515

0.853087

0.68626

0.805298

0.813694

0.851123

0.687915

0.820131

0.767848

0.846014

0.685064

0.838555

0.698862

0.840734

0.682332

0.854726

0.607763

0.83538

0.679509

0.872555

0.52213

0.827955

0.676971

0.887002

0.452543

0.81535

0.673949

0.894016

0.404081

0.79601

0.67065

0.897188

0.376763

0.772896

0.667301

0.900446

0.355343

0.743698

0.662961

0.903197

0.341396

0.713929

0.656292

0.905269

0.330323

0.683609

0.648711

0.90467

0.322606

0.651561

0.643148

0.903695

0.316212

0.622016

0.638786

0.89989

0.313013

0.595248

0.635744

0.895371

0.308009

0.571045

0.636581

0.889076

0.302845

0.549679

0.636327

0.880097

0.298629

0.532765

0.63518

0.87055

0.294972

0.516819

0.633673

0.859627

0.290849

0.501186

0.631986

0.845689

0.287129

0.485576

0.63022

0.830458

0.28467

0.471913

0.628464

0.813437

0.282817

0.46113

0.626805

0.791048

0.279776

0.451559

0.625493

0.763112

0.276338

0.442913

0.625176

0.731703

0.272947

0.435379

0.625894

0.694782

0.270061

0.429096

0.625823

0.647409

0.267705

0.424524

0.625298

0.593044

0.264451

0.420433

0.624508

0.530554

0.260718

0.416494

0.623496

0.453071

0.25684

0.413068

0.622336

0.376801

0.253124

0.410435

0.62105

0.308451

0.249413

0.409567

0.619652

0.251666

0.245284

0.410116

0.618175

0.207044

0.240897

0.40885

0.616631

0.174054

0.236381

0.406676

0.615036

0.149173

0.231784

0.404178

0.613409

0.13108

0.401577

0.611773

0.398949

0.610147

0.396196

0.608764

0.393445

0.607824

0.390904

0.607755

0.388214

0.607388

0.385169

0.60668

0.381944

0.605737

0.378522

0.604607

0.374683

0.603314

0.370828

0.601874

0.367334

0.600294

0.364119

0.598584

0.361087

0.596748

0.358228

0.594793

0.355551

0.592722

0.353086

0.590539

0.35098

0.58825

0.349218

0.585862

0.347567

0.583403

0.345714

0.580942

0.343633

0.578711

0.341516

0.576367

0.339389

0.573807

0.337271

0.571033

0.335175

0.568063

0.333131

0.564889

0.331176

0.561507

0.32932

0.557927

0.327616

0.554141

0.326154

0.550133

0.325169

0.545882

0.324101

0.541396

0.322852

0.536664

0.321202

0.531659

0.319447

0.526364

0.317621

0.52078

0.315727

0.514884

0.31377

0.508636

0.311778

0.502042

0.309755

0.495075

0.307704

0.487691

0.305636

0.479898

0.303554

0.471664

0.301468

0.462999

0.299375

0.453958

0.297285

0.444632



R(10deg) various materials

		30		30		30		30

		35		35		35		35

		40		40		40		40

		45		45		45		45

		50		50		50		50

		55		55		55		55

		60		60		60		60

		65		65		65		65

		70		70		70		70

		75		75		75		75

		80		80		80		80

		85		85		85		85

		90		90		90		90

		95		95		95		95

		100		100		100		100

		105		105		105		105

		110		110		110		110

		115		115		115		115

		120		120		120		120

		125		125		125		125

		130		130		130		130

		135		135		135		135

		140		140		140		140

		145		145		145		145

		150		150		150		150

		155		155		155		155

		160		160		160		160

		165		165		165		165

		170		170		170		170

		175		175		175		175

		180		180		180		180

		185		185		185		185

		190		190		190		190

		195		195		195		195

		200		200		200		200

		205		205		205		205

		210		210		210		210

		215		215		215		215

		220		220		220		220

		225		225		225		225

		230		230		230		230

		235		235		235		235

		240		240		240		240

		245		245		245		245

		250		250		250		250

		255		255		255		255

		260		260		260		260

		265		265		265		265

		270		270		270		270

		275		275		275		275

		280		280		280		280

		285		285		285		285

		290		290		290		290

		295		295		295		295

		300		300		300		300

		305		305		305		305

		310		310		310		310

		315		315		315		315

		320		320		320		320

		325		325		325		325

		330		330		330		330

		335		335		335		335

		340		340		340		340

		345		345		345		345

		350		350		350		350

		355		355		355		355

		360		360		360		360

		365		365		365		365

		370		370		370		370

		375		375		375		375

		380		380		380		380

		385		385		385		385

		390		390		390		390

		395		395		395		395

		400		400		400		400

		405		405		405		405

		410		410		410		410

		415		415		415		415

		420		420		420		420

		425		425		425		425

		430		430		430		430

		435		435		435		435

		440		440		440		440

		445		445		445		445

		450		450		450		450

		455		455		455		455

		460		460		460		460

		465		465		465		465

		470		470		470		470

		475		475		475		475

		480		480		480		480

		485		485		485		485

		490		490		490		490

		495		495		495		495

		500		500		500		500

		505		505		505		505

		510		510		510		510

		515		515		515		515

		520		520		520		520

		525		525		525		525

		530		530		530		530



Au

Ir

Ni

U

Energy in eV

Reflectance

Reflectance, S polarization, at 10 degrees of various materials

0.723783

0.81313

0.781751

0.822369

0.736434

0.793621

0.755452

0.809865

0.71391

0.736464

0.714395

0.799163

0.70209

0.668908

0.65686

0.798463

0.684751

0.606047

0.588362

0.796835

0.657987

0.63036

0.518369

0.795949

0.65548

0.616898

0.440359

0.799952

0.67498

0.624439

0.326936

0.8004

0.680996

0.674841

0.399286

0.804107

0.672857

0.708544

0.435074

0.806233

0.673456

0.721931

0.44931

0.816393

0.66704

0.717729

0.457641

0.828614

0.694923

0.712325

0.457782

0.74514

0.711785

0.70113

0.451777

0.0357592

0.716506

0.689416

0.445996

0.248913

0.723073

0.677161

0.440025

0.183628

0.723347

0.660632

0.434329

0.149695

0.71972

0.634533

0.427828

0.47767

0.714157

0.596409

0.420863

0.565062

0.707337

0.552572

0.413639

0.609351

0.703857

0.500165

0.404946

0.647507

0.693656

0.449661

0.393068

0.657444

0.66953

0.401114

0.380625

0.656316

0.63916

0.354209

0.370919

0.663027

0.595603

0.314604

0.362789

0.67189

0.547305

0.281621

0.356359

0.683618

0.484288

0.254162

0.354497

0.695189

0.414165

0.23179

0.350583

0.7058

0.340773

0.214961

0.345362

0.716045

0.268198

0.199505

0.339528

0.72886

0.211939

0.185254

0.333312

0.741043

0.169881

0.172066

0.326846

0.751541

0.139467

0.161493

0.320244

0.760588

0.117782

0.153455

0.313615

0.767081

0.102795

0.146377

0.307287

0.765628

0.0921609

0.140197

0.301983

0.764109

0.0845752

0.134954

0.297105

0.76257

0.0801094

0.130652

0.290853

0.760693

0.0759386

0.127403

0.283727

0.758287

0.0721968

0.124269

0.275976

0.755107

0.069306

0.121252

0.267654

0.750524

0.0671227

0.11859

0.258869

0.744743

0.0650145

0.116419

0.249662

0.737202

0.0630702

0.115172

0.240071

0.72514

0.0615764

0.11421

0.230166

0.710172

0.0602391

0.11196

0.220004

0.691962

0.058812

0.109263

0.209651

0.668606

0.0575119

0.106449

0.199187

0.635113

0.0564451

0.103634

0.188706

0.589733

0.0556213

0.100839

0.1783

0.529652

0.054608

0.0980248

0.168288

0.452138

0.0533275

0.0952748

0.15873

0.365399

0.0520154

0.092636

0.149426

0.288235

0.0507405

0.089909

0.139893

0.230399

0.0495262

0.0870857

0.130402

0.187905

0.0483953

0.0842631

0.121164

0.155973

0.047396

0.0814405

0.112307

0.13134

0.046357

0.0785437

0.103911

0.111846

0.0452629

0.0758938

0.0960268

0.096035

0.0441689

0.0734775

0.0886763

0.0832789

0.0431156

0.0712333

0.081867

0.0727971

0.0421129

0.0691186

0.0755877

0.0640371

0.0411714

0.0671228

0.0698187

0.0566226

0.0403061

0.065243

0.064533

0.0502771

0.039577

0.0634828

0.0596985

0.0447784

0.038786

0.0618806

0.0552832

0.0399571

0.0378721

0.0603656

0.051255

0.0357638

0.0369205

0.0588244

0.0475865

0.0321584

0.0359588

0.0572298

0.0442535

0.0290308

0.0350129

0.0556162

0.0411869

0.0262749

0.0340926

0.0540397

0.0383578

0.0238264

0.0332031

0.0525069

0.0357482

0.0216328

0.032349

0.0510219

0.0333448

0.0196512

0.0315371

0.0495868

0.0311336

0.0178649

0.0307889

0.0482069

0.0290971

0.0162929

0.030032

0.0468894

0.0272202

0.0148989

0.0292425

0.0456333

0.0254909

0.013645

0.0284313

0.0444473

0.0238959

0.0124992

0.0276156

0.0433466

0.0224225

0.0114303

0.0268158

0.0422942

0.0210589

0.0104788

0.0260378

0.0411977

0.0197972

0.00964892

0.0252828

0.0400617

0.0186288

0.00892245

0.0245521

0.0388855

0.0175445

0.00828316

0.0238554

0.0377291

0.0165373

0.00771662

0.0231819

0.0365993

0.0156016

0.00721207

0.0225274

0.0354967

0.0147312

0.00676334

0.0218635

0.0344224

0.0139198

0.00636551

0.021214

0.0333805

0.0131639

0.00601145

0.0205804

0.0323707

0.0124588

0.00569725

0.0199638

0.0313931

0.0117998

0.00542637

0.0193671

0.0304483

0.0111846

0.00518323

0.0187898

0.0295356

0.0106094

0.00496494

0.0182315

0.0286554

0.0100724

0.00477487

0.0176926

0.0278062

0.00957048

0.00460993

0.0171725

0.0269882

0.00910131

0.00447493

0.0166722

0.0262013

0.00865701

0.00435462

0.0161899

0.0254427

0.0082377

0.00424442

0.0157223

0.0247155

0.00783539

0.00413935

0.0152698

0.0240161

0.00745577

0.0040432

0.0148317

0.0233442

0.00709673

0.00395566

0.0144086

0.0227027

0.00675666

0.00388207



R @ 5 degr

		30		30		30		30

		35		35		35		35

		40		40		40		40

		45		45		45		45

		50		50		50		50

		55		55		55		55

		60		60		60		60

		65		65		65		65

		70		70		70		70

		75		75		75		75

		80		80		80		80

		85		85		85		85

		90		90		90		90

		95		95		95		95

		100		100		100		100

		105		105		105		105

		110		110		110		110

		115		115		115		115

		120		120		120		120

		125		125		125		125

		130		130		130		130

		135		135		135		135

		140		140		140		140

		145		145		145		145

		150		150		150		150

		155		155		155		155

		160		160		160		160

		165		165		165		165

		170		170		170		170

		175		175		175		175

		180		180		180		180

		185		185		185		185

		190		190		190		190

		195		195		195		195

		200		200		200		200

		205		205		205		205

		210		210		210		210

		215		215		215		215

		220		220		220		220

		225		225		225		225

		230		230		230		230

		235		235		235		235

		240		240		240		240

		245		245		245		245

		250		250		250		250

		255		255		255		255

		260		260		260		260

		265		265		265		265

		270		270		270		270

		275		275		275		275

		280		280		280		280

		285		285		285		285

		290		290		290		290

		295		295		295		295

		300		300		300		300

		305		305		305		305

		310		310		310		310

		315		315		315		315

		320		320		320		320

		325		325		325		325

		330		330		330		330

		335		335		335		335

		340		340		340		340

		345		345		345		345

		350		350		350		350

		355		355		355		355

		360		360		360		360

		365		365		365		365

		370		370		370		370

		375		375		375		375

		380		380		380		380

		385		385		385		385

		390		390		390		390

		395		395		395		395

		400		400		400		400

		405		405		405		405

		410		410		410		410

		415		415		415		415

		420		420		420		420

		425		425		425		425

		430		430		430		430

		435		435		435		435

		440		440		440		440

		445		445		445		445

		450		450		450		450

		455		455		455		455

		460		460		460		460

		465		465		465		465

		470		470		470		470

		475		475		475		475

		480		480		480		480

		485		485		485		485

		490		490		490		490

		495		495		495		495

		500		500		500		500

		505		505		505		505

		510		510		510		510

		515		515		515		515

		520		520		520		520

		525		525		525		525

		530		530		530		530



Ir

ThO2

UO2

Ni

Energy eV

Reflectance

Reflectance at 5 degrees, s polarization

0.902242

0.875971

0.868181

0.88542

0.891857

0.880895

0.863735

0.8712

0.859995

0.884009

0.861707

0.848479

0.820652

0.884684

0.861793

0.8155

0.780947

0.883377

0.862063

0.774295

0.796857

0.88095

0.86243

0.729489

0.788838

0.874687

0.863916

0.675512

0.793529

0.867197

0.863607

0.581474

0.824881

0.856803

0.863931

0.637996

0.845701

0.841451

0.862894

0.666928

0.854419

0.815409

0.863402

0.678799

0.853087

0.753544

0.859075

0.68626

0.851123

0.476678

0.825356

0.687915

0.846014

0.587299

0.670355

0.685064

0.840734

0.374326

0.515101

0.682332

0.83538

0.617117

0.557087

0.679509

0.827955

0.725888

0.291499

0.676971

0.81535

0.761326

0.605657

0.673949

0.79601

0.775173

0.703084

0.67065

0.772896

0.789526

0.745242

0.667301

0.743698

0.806447

0.777698

0.662961

0.713929

0.816906

0.789632

0.656292

0.683609

0.820913

0.791666

0.648711

0.651561

0.828745

0.797754

0.643148

0.622016

0.836898

0.804715

0.638786

0.595248

0.846119

0.813022

0.635744

0.571045

0.859602

0.82108

0.636581

0.549679

0.869942

0.828396

0.636327

0.532765

0.877781

0.835306

0.63518

0.516819

0.882476

0.843401

0.633673

0.501186

0.883451

0.851089

0.631986

0.485576

0.885249

0.858148

0.63022

0.471913

0.887154

0.864464

0.628464

0.46113

0.888327

0.8695

0.626805

0.451559

0.888852

0.870845

0.625493

0.442913

0.888556

0.872201

0.625176

0.435379

0.885204

0.873643

0.625894

0.429096

0.881779

0.87507

0.625823

0.424524

0.878343

0.876439

0.625298

0.420433

0.874803

0.877706

0.624508

0.416494

0.870725

0.878674

0.623496

0.413068

0.865497

0.879519

0.622336

0.410435

0.859782

0.880092

0.62105

0.409567

0.853626

0.879437

0.619652

0.410116

0.847392

0.87855

0.618175

0.40885

0.840886

0.877635

0.616631

0.406676

0.83395

0.876573

0.615036

0.404178

0.825912

0.874523

0.613409

0.401577

0.816381

0.871844

0.611773

0.398949

0.806317

0.869121

0.610147

0.396196

0.795635

0.866301

0.608764

0.393445

0.784255

0.863279

0.607824

0.390904

0.772133

0.858874

0.607755

0.388214

0.760021

0.853854

0.607388

0.385169

0.747281

0.848627

0.60668

0.381944

0.733273

0.843159

0.605737

0.378522

0.717736

0.837402

0.604607

0.374683

0.699173

0.831275

0.603314

0.370828

0.677167

0.824274

0.601874

0.367334

0.652939

0.816126

0.600294

0.364119

0.62573

0.807492

0.598584

0.361087

0.593999

0.798275

0.596748

0.358228

0.557888

0.788376

0.594793

0.355551

0.516978

0.777676

0.592722

0.353086

0.469221

0.765997

0.590539

0.35098

0.413857

0.752328

0.58825

0.349218

0.355876

0.736095

0.585862

0.347567

0.300318

0.717609

0.583403

0.345714

0.248431

0.697468

0.580942

0.343633

0.205714

0.675244

0.578711

0.341516

0.173037

0.650528

0.576367

0.339389

0.14765

0.622798

0.573807

0.337271

0.127907

0.590716

0.571033

0.335175

0.112629

0.553217

0.568063

0.333131

0.101158

0.510579

0.564889

0.331176

0.0912284

0.464506

0.561507

0.32932

0.0826367

0.415786

0.557927

0.327616

0.0752352

0.365934

0.554141

0.326154

0.0689022

0.316874

0.550133

0.325169

0.0635561

0.270863

0.545882

0.324101

0.0590216

0.232032

0.541396

0.322852

0.0551817

0.200045

0.536664

0.321202

0.0520019

0.173834

0.531659

0.319447

0.0496066

0.152207

0.526364

0.317621

0.047557

0.134234

0.52078

0.315727

0.0456866

0.119203

0.514884

0.31377

0.0440636

0.106523

0.508636

0.311778

0.0427867

0.0957487

0.502042

0.309755

0.0418445

0.0865396

0.495075

0.307704

0.0407398

0.0787124

0.487691

0.305636

0.0396654

0.0718922

0.479898

0.303554

0.0386264

0.0659097

0.471664

0.301468

0.0377612

0.0606327

0.462999

0.299375

0.0370068

0.0560072

0.453958

0.297285

0.0363882

0.0519771

0.444632

0.295207

0.0354297

0.0483334

0.435095

0.293128

0.0343392

0.0450233

0.425038

0.291084

0.033007

0.0417646

0.413846

0.289056

0.0315889

0.0386375

0.401816

0.287053

0.0300656

0.0356019

0.388877

0.285112

0.0280973

0.0321685

0.374993



AuRat10&5

		Au Rho=19.31, S				ig=0.nm, P=1., 10.deg				Au Rho=19.31, S		ig=0.nm, P=0., 5.deg

		Photon Energy		nm		(eV), Reflectivity				Photon Energy		(eV), Reflectivity

		30		41.3333333333		0.723783				30		0.781967

		35		35.4285714286		0.736434				40		0.800024

		40		31		0.71391				50		0.793233

		45		27.5555555556		0.70209				60		0.779363

		50		24.8		0.684751				70		0.804485

		55		22.5454545455		0.657987				80		0.805962

		60		20.6666666667		0.65548				90		0.824273

		65		19.0769230769		0.67498				100		0.843407

		70		17.7142857143		0.680996				110		0.852839

		75		16.5333333333		0.672857				120		0.852933

		80		15.5		0.673456				130		0.853072

		85		14.5882352941		0.66704				140		0.842515

		90		13.7777777778		0.694923				150		0.813694

		95		13.0526315789		0.711785				160		0.767848

		100		12.4		0.716506				170		0.698862

		105		11.8095238095		0.723073				180		0.607763

		110		11.2727272727		0.723347				190		0.52213

		115		10.7826086957		0.71972				200		0.452543

		120		10.3333333333		0.714157				210		0.404081

		125		9.92		0.707337				220		0.376763

		130		9.5384615385		0.703857				230		0.355343

		135		9.1851851852		0.693656				240		0.341396

		140		8.8571428571		0.66953				250		0.330323

		145		8.5517241379		0.63916				260		0.322606

		150		8.2666666667		0.595603				270		0.316212

		155		8		0.547305				280		0.313013

		160		7.75		0.484288				290		0.308009

		165		7.5151515152		0.414165				300		0.302845

		170		7.2941176471		0.340773				310		0.298629

		175		7.0857142857		0.268198				320		0.294972

		180		6.8888888889		0.211939				330		0.290849

		185		6.7027027027		0.169881				340		0.287129

		190		6.5263157895		0.139467				350		0.28467

		195		6.358974359		0.117782				360		0.282817

		200		6.2		1.03E-01				370		0.279776

		205		6.0487804878		9.22E-02				380		0.276338

		210		5.9047619048		8.46E-02				390		0.272947

		215		5.7674418605		8.01E-02				400		0.270061

		220		5.6363636364		7.59E-02				410		0.267705

		225		5.5111111111		7.22E-02				420		0.264451

		230		5.3913043478		6.93E-02				430		0.260718

		235		5.2765957447		6.71E-02				440		0.25684

		240		5.1666666667		6.50E-02				450		0.253124

		245		5.0612244898		6.31E-02				460		0.249413

		250		4.96		6.16E-02				470		0.245284

		255		4.862745098		6.02E-02				480		0.240897

		260		4.7692307692		5.88E-02				490		0.236381

		265		4.679245283		5.75E-02				500		0.231784

		270		4.5925925926		5.64E-02

		275		4.5090909091		5.56E-02

		280		4.4285714286		5.46E-02

		285		4.350877193		5.33E-02

		290		4.275862069		5.20E-02

		295		4.2033898305		5.07E-02

		300		4.1333333333		4.95E-02

		305		4.0655737705		4.84E-02

		310		4		4.74E-02

		315		3.9365079365		4.64E-02

		320		3.875		4.53E-02

		325		3.8153846154		4.42E-02

		330		3.7575757576		4.31E-02

		335		3.7014925373		4.21E-02

		340		3.6470588235		4.12E-02

		345		3.5942028986		4.03E-02

		350		3.5428571429		3.96E-02

		355		3.4929577465		3.88E-02

		360		3.4444444444		3.79E-02

		365		3.397260274		3.69E-02

		370		3.3513513514		3.60E-02

		375		3.3066666667		3.50E-02

		380		3.2631578947		3.41E-02

		385		3.2207792208		3.32E-02

		390		3.1794871795		3.23E-02

		395		3.1392405063		3.15E-02

		400		3.1		3.08E-02

		405		3.0617283951		3.00E-02

		410		3.0243902439		2.92E-02

		415		2.9879518072		2.84E-02

		420		2.9523809524		2.76E-02

		425		2.9176470588		2.68E-02

		430		2.8837209302		2.60E-02

		435		2.8505747126		2.53E-02

		440		2.8181818182		2.46E-02

		445		2.7865168539		2.39E-02

		450		2.7555555556		2.32E-02

		455		2.7252747253		2.25E-02

		460		2.6956521739		2.19E-02

		465		2.6666666667		2.12E-02

		470		2.6382978723		2.06E-02

		475		2.6105263158		2.00E-02

		480		2.5833333333		1.94E-02

		485		2.5567010309		1.88E-02

		490		2.5306122449		1.82E-02

		495		2.5050505051		1.77E-02

		500		2.48		1.72E-02

		505		2.4554455446		1.67E-02

		510		2.431372549		1.62E-02

		515		2.4077669903		1.57E-02

		520		2.3846153846		1.53E-02

		525		2.3619047619		1.48E-02

		530		2.3396226415		1.44E-02





Ni R@ 10%

		Ni Rho=8.9, Sig						=0.nm, P=1., 10.deg

		Photon Energy		nm		nm		(eV), Reflectivity

		30		41.3333333333		41.3333333333		0.781751

		35		35.4285714286		35.4285714286		0.755452

		40		31		31		0.714395

		45		27.5555555556		27.5555555556		0.65686

		50		24.8		24.8		0.588362

		55		22.5454545455		22.5454545455		0.518369

		60		20.6666666667		20.6666666667		0.440359

		65		19.0769230769		19.0769230769		0.326936

		70		17.7142857143		17.7142857143		0.399286

		75		16.5333333333		16.5333333333		0.435074

		80		15.5		15.5		0.44931

		85		14.5882352941		14.5882352941		0.457641

		90		13.7777777778		13.7777777778		0.457782

		95		13.0526315789		13.0526315789		0.451777

		100		12.4		12.4		0.445996

		105		11.8095238095		11.8095238095		0.440025

		110		11.2727272727		11.2727272727		0.434329

		115		10.7826086957		10.7826086957		0.427828

		120		10.3333333333		10.3333333333		0.420863

		125		9.92		9.92		0.413639

		130		9.5384615385		9.5384615385		0.404946

		135		9.1851851852		9.1851851852		0.393068

		140		8.8571428571		8.8571428571		0.380625

		145		8.5517241379		8.5517241379		0.370919

		150		8.2666666667		8.2666666667		0.362789

		155		8		8		0.356359

		160		7.75		7.75		0.354497

		165		7.5151515152		7.5151515152		0.350583

		170		7.2941176471		7.2941176471		0.345362

		175		7.0857142857		7.0857142857		0.339528

		180		6.8888888889		6.8888888889		0.333312

		185		6.7027027027		6.7027027027		0.326846

		190		6.5263157895		6.5263157895		0.320244

		195		6.358974359		6.358974359		0.313615

		200		6.2		6.2		0.307287

		205		6.0487804878		6.0487804878		0.301983

		210		5.9047619048		5.9047619048		0.297105

		215		5.7674418605		5.7674418605		0.290853

		220		5.6363636364		5.6363636364		0.283727

		225		5.5111111111		5.5111111111		0.275976

		230		5.3913043478		5.3913043478		0.267654

		235		5.2765957447		5.2765957447		0.258869

		240		5.1666666667		5.1666666667		0.249662

		245		5.0612244898		5.0612244898		0.240071

		250		4.96		4.96		0.230166

		255		4.862745098		4.862745098		0.220004

		260		4.7692307692		4.7692307692		0.209651

		265		4.679245283		4.679245283		0.199187

		270		4.5925925926		4.5925925926		0.188706

		275		4.5090909091		4.5090909091		0.1783

		280		4.4285714286		4.4285714286		0.168288

		285		4.350877193		4.350877193		0.15873

		290		4.275862069		4.275862069		0.149426

		295		4.2033898305		4.2033898305		0.139893

		300		4.1333333333		4.1333333333		0.130402

		305		4.0655737705		4.0655737705		0.121164

		310		4		4		0.112307

		315		3.9365079365		3.9365079365		1.04E-01

		320		3.875		3.875		9.60E-02

		325		3.8153846154		3.8153846154		8.87E-02

		330		3.7575757576		3.7575757576		8.19E-02

		335		3.7014925373		3.7014925373		7.56E-02

		340		3.6470588235		3.6470588235		6.98E-02

		345		3.5942028986		3.5942028986		6.45E-02

		350		3.5428571429		3.5428571429		5.97E-02

		355		3.4929577465		3.4929577465		5.53E-02

		360		3.4444444444		3.4444444444		5.13E-02

		365		3.397260274		3.397260274		4.76E-02

		370		3.3513513514		3.3513513514		4.43E-02

		375		3.3066666667		3.3066666667		4.12E-02

		380		3.2631578947		3.2631578947		3.84E-02

		385		3.2207792208		3.2207792208		3.57E-02

		390		3.1794871795		3.1794871795		3.33E-02

		395		3.1392405063		3.1392405063		3.11E-02

		400		3.1		3.1		2.91E-02

		405		3.0617283951		3.0617283951		2.72E-02

		410		3.0243902439		3.0243902439		2.55E-02

		415		2.9879518072		2.9879518072		2.39E-02

		420		2.9523809524		2.9523809524		2.24E-02

		425		2.9176470588		2.9176470588		2.11E-02

		430		2.8837209302		2.8837209302		1.98E-02

		435		2.8505747126		2.8505747126		1.86E-02

		440		2.8181818182		2.8181818182		1.75E-02

		445		2.7865168539		2.7865168539		1.65E-02

		450		2.7555555556		2.7555555556		1.56E-02

		455		2.7252747253		2.7252747253		1.47E-02

		460		2.6956521739		2.6956521739		1.39E-02

		465		2.6666666667		2.6666666667		1.32E-02

		470		2.6382978723		2.6382978723		1.25E-02

		475		2.6105263158		2.6105263158		1.18E-02

		480		2.5833333333		2.5833333333		1.12E-02

		485		2.5567010309		2.5567010309		1.06E-02

		490		2.5306122449		2.5306122449		1.01E-02

		495		2.5050505051		2.5050505051		9.57E-03

		500		2.48		2.48		9.10E-03

		505		2.4554455446		2.4554455446		8.66E-03

		510		2.431372549		2.431372549		8.24E-03

		515		2.4077669903		2.4077669903		7.84E-03

		520		2.3846153846		2.3846153846		7.46E-03

		525		2.3619047619		2.3619047619		7.10E-03

		530		2.3396226415		2.3396226415		6.76E-03





NiRat5%

		Ni Rho=8.9, Sig		=0.nm, P=1., 5.deg

		Photon Energy		(eV), Reflectivity

		30		0.88542

		35		0.8712

		40		0.848479

		45		0.8155

		50		0.774295

		55		0.729489

		60		0.675512

		65		0.581474

		70		0.637996

		75		0.666928

		80		0.678799

		85		0.68626

		90		0.687915

		95		0.685064

		100		0.682332

		105		0.679509

		110		0.676971

		115		0.673949

		120		0.67065

		125		0.667301

		130		0.662961

		135		0.656292

		140		0.648711

		145		0.643148

		150		0.638786

		155		0.635744

		160		0.636581

		165		0.636327

		170		0.63518

		175		0.633673

		180		0.631986

		185		0.63022

		190		0.628464

		195		0.626805

		200		0.625493

		205		0.625176

		210		0.625894

		215		0.625823

		220		0.625298

		225		0.624508

		230		0.623496

		235		0.622336

		240		0.62105

		245		0.619652

		250		0.618175

		255		0.616631

		260		0.615036

		265		0.613409

		270		0.611773

		275		0.610147

		280		0.608764

		285		0.607824

		290		0.607755

		295		0.607388

		300		0.60668

		305		0.605737

		310		0.604607

		315		0.603314

		320		0.601874

		325		0.600294

		330		0.598584

		335		0.596748

		340		0.594793

		345		0.592722

		350		0.590539

		355		0.58825

		360		0.585862

		365		0.583403

		370		0.580942

		375		0.578711

		380		0.576367

		385		0.573807

		390		0.571033

		395		0.568063

		400		0.564889

		405		0.561507

		410		0.557927

		415		0.554141

		420		0.550133

		425		0.545882

		430		0.541396

		435		0.536664

		440		0.531659

		445		0.526364

		450		0.52078

		455		0.514884

		460		0.508636

		465		0.502042

		470		0.495075

		475		0.487691

		480		0.479898

		485		0.471664

		490		0.462999

		495		0.453958

		500		0.444632

		505		0.435095

		510		0.425038

		515		0.413846

		520		0.401816

		525		0.388877

		530		0.374993





IrRat10%

		Ir Rho=22.42, S				ig=0.nm, P=1., 10.deg

		Photon Energy		nm,		(eV), Reflectivity

		30		41.3333333333		0.81313

		35		35.4285714286		0.793621

		40		31		0.736464

		45		27.5555555556		0.668908

		50		24.8		0.606047

		55		22.5454545455		0.63036

		60		20.6666666667		0.616898

		65		19.0769230769		0.624439

		70		17.7142857143		0.674841

		75		16.5333333333		0.708544

		80		15.5		0.721931

		85		14.5882352941		0.717729

		90		13.7777777778		0.712325

		95		13.0526315789		0.70113

		100		12.4		0.689416

		105		11.8095238095		0.677161

		110		11.2727272727		0.660632

		115		10.7826086957		0.634533

		120		10.3333333333		0.596409

		125		9.92		0.552572

		130		9.5384615385		0.500165

		135		9.1851851852		0.449661

		140		8.8571428571		0.401114

		145		8.5517241379		0.354209

		150		8.2666666667		0.314604

		155		8		0.281621

		160		7.75		0.254162

		165		7.5151515152		0.23179

		170		7.2941176471		0.214961

		175		7.0857142857		0.199505

		180		6.8888888889		0.185254

		185		6.7027027027		0.172066

		190		6.5263157895		0.161493

		195		6.358974359		0.153455

		200		6.2		0.146377

		205		6.0487804878		0.140197

		210		5.9047619048		0.134954

		215		5.7674418605		0.130652

		220		5.6363636364		0.127403

		225		5.5111111111		0.124269

		230		5.3913043478		0.121252

		235		5.2765957447		0.11859

		240		5.1666666667		0.116419

		245		5.0612244898		0.115172

		250		4.96		0.11421

		255		4.862745098		0.11196

		260		4.7692307692		0.109263

		265		4.679245283		0.106449

		270		4.5925925926		1.04E-01

		275		4.5090909091		1.01E-01

		280		4.4285714286		9.80E-02

		285		4.350877193		9.53E-02

		290		4.275862069		9.26E-02

		295		4.2033898305		8.99E-02

		300		4.1333333333		8.71E-02

		305		4.0655737705		8.43E-02

		310		4		8.14E-02

		315		3.9365079365		7.85E-02

		320		3.875		7.59E-02

		325		3.8153846154		7.35E-02

		330		3.7575757576		7.12E-02

		335		3.7014925373		6.91E-02

		340		3.6470588235		6.71E-02

		345		3.5942028986		6.52E-02

		350		3.5428571429		6.35E-02

		355		3.4929577465		6.19E-02

		360		3.4444444444		6.04E-02

		365		3.397260274		5.88E-02

		370		3.3513513514		5.72E-02

		375		3.3066666667		5.56E-02

		380		3.2631578947		5.40E-02

		385		3.2207792208		5.25E-02

		390		3.1794871795		5.10E-02

		395		3.1392405063		4.96E-02

		400		3.1		4.82E-02

		405		3.0617283951		4.69E-02

		410		3.0243902439		4.56E-02

		415		2.9879518072		4.44E-02

		420		2.9523809524		4.33E-02

		425		2.9176470588		4.23E-02

		430		2.8837209302		4.12E-02

		435		2.8505747126		4.01E-02

		440		2.8181818182		3.89E-02

		445		2.7865168539		3.77E-02

		450		2.7555555556		3.66E-02

		455		2.7252747253		3.55E-02

		460		2.6956521739		3.44E-02

		465		2.6666666667		3.34E-02

		470		2.6382978723		3.24E-02

		475		2.6105263158		3.14E-02

		480		2.5833333333		3.04E-02

		485		2.5567010309		2.95E-02

		490		2.5306122449		2.87E-02

		495		2.5050505051		2.78E-02

		500		2.48		2.70E-02

		505		2.4554455446		2.62E-02

		510		2.431372549		2.54E-02

		515		2.4077669903		2.47E-02

		520		2.3846153846		2.40E-02

		525		2.3619047619		2.33E-02

		530		2.3396226415		2.27E-02





IrRat5%

		s		ig=0.nm, P=1., 5.deg

		Photon Energy		(eV), Reflectivity

		30		0.902242

		35		0.891857

		40		0.859995

		45		0.820652

		50		0.780947

		55		0.796857

		60		0.788838

		65		0.793529

		70		0.824881

		75		0.845701

		80		0.854419

		85		0.853087

		90		0.851123

		95		0.846014

		100		0.840734

		105		0.83538

		110		0.827955

		115		0.81535

		120		0.79601

		125		0.772896

		130		0.743698

		135		0.713929

		140		0.683609

		145		0.651561

		150		0.622016

		155		0.595248

		160		0.571045

		165		0.549679

		170		0.532765

		175		0.516819

		180		0.501186

		185		0.485576

		190		0.471913

		195		0.46113

		200		0.451559

		205		0.442913

		210		0.435379

		215		0.429096

		220		0.424524

		225		0.420433

		230		0.416494

		235		0.413068

		240		0.410435

		245		0.409567

		250		0.410116

		255		0.40885

		260		0.406676

		265		0.404178

		270		0.401577

		275		0.398949

		280		0.396196

		285		0.393445

		290		0.390904

		295		0.388214

		300		0.385169

		305		0.381944

		310		0.378522

		315		0.374683

		320		0.370828

		325		0.367334

		330		0.364119

		335		0.361087

		340		0.358228

		345		0.355551

		350		0.353086

		355		0.35098

		360		0.349218

		365		0.347567

		370		0.345714

		375		0.343633

		380		0.341516

		385		0.339389

		390		0.337271

		395		0.335175

		400		0.333131

		405		0.331176

		410		0.32932

		415		0.327616

		420		0.326154

		425		0.325169

		430		0.324101

		435		0.322852

		440		0.321202

		445		0.319447

		450		0.317621

		455		0.315727

		460		0.31377

		465		0.311778

		470		0.309755

		475		0.307704

		480		0.305636

		485		0.303554

		490		0.301468

		495		0.299375

		500		0.297285

		505		0.295207

		510		0.293128

		515		0.291084

		520		0.289056

		525		0.287053

		530		0.285112





ThO2Rat5%

		ThO2 Rho=9.89,		Sig=0.nm, P=1., 5.deg

		Photon Energy		(eV), Reflectivity

		30		0.875971

		35		0.880895

		40		0.884009

		45		0.884684

		50		0.883377

		55		0.88095

		60		0.874687

		65		0.867197

		70		0.856803

		75		0.841451

		80		0.815409

		85		0.753544

		90		0.476678

		95		0.587299

		100		0.374326

		105		0.617117

		110		0.725888

		115		0.761326

		120		0.775173

		125		0.789526

		130		0.806447

		135		0.816906

		140		0.820913

		145		0.828745

		150		0.836898

		155		0.846119

		160		0.859602

		165		0.869942

		170		0.877781

		175		0.882476

		180		0.883451

		185		0.885249

		190		0.887154

		195		0.888327

		200		0.888852

		205		0.888556

		210		0.885204

		215		0.881779

		220		0.878343

		225		0.874803

		230		0.870725

		235		0.865497

		240		0.859782

		245		0.853626

		250		0.847392

		255		0.840886

		260		0.83395

		265		0.825912

		270		0.816381

		275		0.806317

		280		0.795635

		285		0.784255

		290		0.772133

		295		0.760021

		300		0.747281

		305		0.733273

		310		0.717736

		315		0.699173

		320		0.677167

		325		0.652939

		330		0.62573

		335		0.593999

		340		0.557888

		345		0.516978

		350		0.469221

		355		0.413857

		360		0.355876

		365		0.300318

		370		0.248431

		375		0.205714

		380		0.173037

		385		0.14765

		390		0.127907

		395		0.112629

		400		1.01E-01

		405		9.12E-02

		410		8.26E-02

		415		7.52E-02

		420		6.89E-02

		425		6.36E-02

		430		5.90E-02

		435		5.52E-02

		440		5.20E-02

		445		4.96E-02

		450		4.76E-02

		455		4.57E-02

		460		4.41E-02

		465		4.28E-02

		470		4.18E-02

		475		4.07E-02

		480		3.97E-02

		485		3.86E-02

		490		3.78E-02

		495		3.70E-02

		500		3.64E-02

		505		3.54E-02

		510		3.43E-02

		515		3.30E-02

		520		3.16E-02

		525		3.01E-02

		530		2.81E-02





ThO2Rat10%

		ThO2 Rho=9.89,				Sig=0.nm, P=1., 10.deg

		Photon Energy		nm		(eV), Reflectivity

		30		41.3333333333		0.765758

		35		35.4285714286		0.773783

		40		31		0.778459

		45		27.5555555556		0.778603

		50		24.8		0.77501

		55		22.5454545455		0.769082

		60		20.6666666667		0.755896

		65		19.0769230769		0.740047

		70		17.7142857143		0.718276

		75		16.5333333333		0.686531

		80		15.5		0.633857

		85		14.5882352941		0.516016

		90		13.7777777778		0.193703

		95		13.0526315789		0.270144

		100		12.4		0.142456

		105		11.8095238095		0.373515

		110		11.2727272727		0.512528

		115		10.7826086957		0.558887

		120		10.3333333333		0.575615

		125		9.92		0.594479

		130		9.5384615385		0.618005

		135		9.1851851852		0.630483

		140		8.8571428571		0.632357

		145		8.5517241379		0.641097

		150		8.2666666667		0.650205

		155		8		0.661555

		160		7.75		0.68069

		165		7.5151515152		0.693239

		170		7.2941176471		0.700116

		175		7.0857142857		0.698918

		180		6.8888888889		0.688026

		185		6.7027027027		0.676738

		190		6.5263157895		0.661948

		195		6.358974359		0.639593

		200		6.2		0.606663

		205		6.0487804878		0.555826

		210		5.9047619048		0.475046

		215		5.7674418605		0.377294

		220		5.6363636364		0.286318

		225		5.5111111111		0.218175

		230		5.3913043478		0.169847

		235		5.2765957447		0.135521

		240		5.1666666667		0.110512

		245		5.0612244898		9.17E-02

		250		4.96		7.72E-02

		255		4.862745098		6.57E-02

		260		4.7692307692		5.63E-02

		265		4.679245283		4.86E-02

		270		4.5925925926		4.23E-02

		275		4.5090909091		3.71E-02

		280		4.4285714286		3.27E-02

		285		4.350877193		2.89E-02

		290		4.275862069		2.57E-02

		295		4.2033898305		2.30E-02

		300		4.1333333333		2.06E-02

		305		4.0655737705		1.84E-02

		310		4		1.65E-02

		315		3.9365079365		1.48E-02

		320		3.875		1.34E-02

		325		3.8153846154		1.20E-02

		330		3.7575757576		1.09E-02

		335		3.7014925373		9.83E-03

		340		3.6470588235		8.89E-03

		345		3.5942028986		8.04E-03

		350		3.5428571429		7.25E-03

		355		3.4929577465		6.55E-03

		360		3.4444444444		5.92E-03

		365		3.397260274		5.36E-03

		370		3.3513513514		4.84E-03

		375		3.3066666667		4.40E-03

		380		3.2631578947		4.03E-03

		385		3.2207792208		3.72E-03

		390		3.1794871795		3.45E-03

		395		3.1392405063		3.23E-03

		400		3.1		3.04E-03

		405		3.0617283951		2.87E-03

		410		3.0243902439		2.71E-03

		415		2.9879518072		2.56E-03

		420		2.9523809524		2.43E-03

		425		2.9176470588		2.31E-03

		430		2.8837209302		2.21E-03

		435		2.8505747126		2.13E-03

		440		2.8181818182		2.06E-03

		445		2.7865168539		2.00E-03

		450		2.7555555556		1.96E-03

		455		2.7252747253		1.91E-03

		460		2.6956521739		1.87E-03

		465		2.6666666667		1.84E-03

		470		2.6382978723		1.83E-03

		475		2.6105263158		1.79E-03

		480		2.5833333333		1.76E-03

		485		2.5567010309		1.73E-03

		490		2.5306122449		1.71E-03

		495		2.5050505051		1.69E-03

		500		2.48		1.67E-03

		505		2.4554455446		1.63E-03

		510		2.431372549		1.59E-03

		515		2.4077669903		1.54E-03

		520		2.3846153846		1.49E-03

		525		2.3619047619		1.43E-03

		530		2.3396226415		1.35E-03





ThO2Rat15%

		ThO2 Rho=9.89,		Sig=0.nm, P=1., 15.deg

		Photon Energy		(eV), Reflectivity

		30		0.666648

		35		0.675723

		40		0.679905

		45		0.677479

		50		0.669439

		55		0.657243

		60		0.634039

		65		0.605562

		70		0.566411

		75		0.509459

		80		0.417188

		85		0.242304

		90		6.41E-02

		95		7.18E-02

		100		5.75E-02

		105		0.218847

		110		0.340302

		115		0.373713

		120		0.37858

		125		0.386428

		130		0.396755

		135		0.388719

		140		0.366753

		145		0.348024

		150		0.321139

		155		0.288804

		160		0.24672

		165		0.191259

		170		0.142564

		175		0.106063

		180		8.16E-02

		185		6.47E-02

		190		5.21E-02

		195		4.26E-02

		200		3.52E-02

		205		2.94E-02

		210		2.48E-02

		215		2.12E-02

		220		1.83E-02

		225		1.58E-02

		230		1.38E-02

		235		1.21E-02

		240		1.07E-02

		245		9.46E-03

		250		8.42E-03

		255		7.51E-03

		260		6.72E-03

		265		6.03E-03

		270		5.42E-03

		275		4.90E-03

		280		4.43E-03

		285		4.02E-03

		290		3.65E-03

		295		3.33E-03

		300		3.03E-03

		305		2.77E-03

		310		2.52E-03

		315		2.30E-03

		320		2.10E-03

		325		1.92E-03

		330		1.75E-03

		335		1.60E-03

		340		1.46E-03

		345		1.34E-03

		350		1.22E-03

		355		1.11E-03

		360		1.02E-03

		365		9.27E-04

		370		8.44E-04

		375		7.74E-04

		380		7.14E-04

		385		6.63E-04

		390		6.18E-04

		395		5.81E-04

		400		5.51E-04

		405		5.21E-04

		410		4.94E-04

		415		4.69E-04

		420		4.47E-04

		425		4.27E-04

		430		4.10E-04

		435		3.95E-04

		440		3.83E-04

		445		3.74E-04

		450		3.66E-04

		455		3.59E-04

		460		3.52E-04

		465		3.47E-04

		470		3.44E-04

		475		3.39E-04

		480		3.33E-04

		485		3.28E-04

		490		3.24E-04

		495		3.20E-04

		500		3.16E-04

		505		3.10E-04

		510		3.02E-04

		515		2.93E-04

		520		2.83E-04

		525		2.73E-04

		530		2.59E-04





UO2Rat5%

		UO2 Rho=10.96,		Sig=0.nm, P=1., 5.deg

		Photon Energy		(eV), Reflectivity

		30		0.868181

		35		0.863735

		40		0.861707

		45		0.861793

		50		0.862063

		55		0.86243

		60		0.863916

		65		0.863607

		70		0.863931

		75		0.862894

		80		0.863402

		85		0.859075

		90		0.825356

		95		0.670355

		100		0.515101

		105		0.557087

		110		0.291499

		115		0.605657

		120		0.703084

		125		0.745242

		130		0.777698

		135		0.789632

		140		0.791666

		145		0.797754

		150		0.804715

		155		0.813022

		160		0.82108

		165		0.828396

		170		0.835306

		175		0.843401

		180		0.851089

		185		0.858148

		190		0.864464

		195		0.8695

		200		0.870845

		205		0.872201

		210		0.873643

		215		0.87507

		220		0.876439

		225		0.877706

		230		0.878674

		235		0.879519

		240		0.880092

		245		0.879437

		250		0.87855

		255		0.877635

		260		0.876573

		265		0.874523

		270		0.871844

		275		0.869121

		280		0.866301

		285		0.863279

		290		0.858874

		295		0.853854

		300		0.848627

		305		0.843159

		310		0.837402

		315		0.831275

		320		0.824274

		325		0.816126

		330		0.807492

		335		0.798275

		340		0.788376

		345		0.777676

		350		0.765997

		355		0.752328

		360		0.736095

		365		0.717609

		370		0.697468

		375		0.675244

		380		0.650528

		385		0.622798

		390		0.590716

		395		0.553217

		400		0.510579

		405		0.464506

		410		0.415786

		415		0.365934

		420		0.316874

		425		0.270863

		430		0.232032

		435		0.200045

		440		0.173834

		445		0.152207

		450		0.134234

		455		0.119203

		460		0.106523

		465		9.57E-02

		470		8.65E-02

		475		7.87E-02

		480		7.19E-02

		485		6.59E-02

		490		6.06E-02

		495		5.60E-02

		500		5.20E-02

		505		4.83E-02

		510		4.50E-02

		515		4.18E-02

		520		3.86E-02

		525		3.56E-02

		530		3.22E-02





UO2Rat10%

		UO2 Rho=10.96,				Sig=0.nm, P=1., 10.deg

		Photon Energy		nm		(eV), Reflectivity

		30		41.3333333333		0.752358

		35		35.4285714286		0.744012

		40		31		0.739808

		45		27.5555555556		0.739133

		50		24.8		0.738649

		55		22.5454545455		0.738168

		60		20.6666666667		0.739399

		65		19.0769230769		0.73725

		70		17.7142857143		0.73583

		75		16.5333333333		0.731489

		80		15.5		0.729163

		85		14.5882352941		0.715714

		90		13.7777777778		0.644004

		95		13.0526315789		0.365432

		100		12.4		0.244804

		105		11.8095238095		0.265385

		110		11.2727272727		8.19E-02

		115		10.7826086957		0.363872

		120		10.3333333333		0.482209

		125		9.92		0.538436

		130		9.5384615385		0.583674

		135		9.1851851852		0.597327

		140		8.8571428571		0.59645

		145		8.5517241379		0.602456

		150		8.2666666667		0.609989

		155		8		0.619868

		160		7.75		0.629178

		165		7.5151515152		0.637093

		170		7.2941176471		0.644202

		175		7.0857142857		0.653365

		180		6.8888888889		0.661375

		185		6.7027027027		0.667755

		190		6.5263157895		0.671982

		195		6.358974359		0.67241

		200		6.2		0.663702

		205		6.0487804878		0.65348

		210		5.9047619048		0.641161

		215		5.7674418605		0.625619

		220		5.6363636364		0.605443

		225		5.5111111111		0.578428

		230		5.3913043478		0.540909

		235		5.2765957447		0.488851

		240		5.1666666667		0.418352

		245		5.0612244898		0.336869

		250		4.96		0.265284

		255		4.862745098		0.210444

		260		4.7692307692		0.16959

		265		4.679245283		0.138856

		270		4.5925925926		0.115743

		275		4.5090909091		9.78E-02

		280		4.4285714286		8.36E-02

		285		4.350877193		7.20E-02

		290		4.275862069		6.25E-02

		295		4.2033898305		5.46E-02

		300		4.1333333333		4.81E-02

		305		4.0655737705		4.26E-02

		310		4		3.79E-02

		315		3.9365079365		3.39E-02

		320		3.875		3.04E-02

		325		3.8153846154		2.73E-02

		330		3.7575757576		2.46E-02

		335		3.7014925373		2.23E-02

		340		3.6470588235		2.02E-02

		345		3.5942028986		1.84E-02

		350		3.5428571429		1.68E-02

		355		3.4929577465		1.53E-02

		360		3.4444444444		1.39E-02

		365		3.397260274		1.27E-02

		370		3.3513513514		1.17E-02

		375		3.3066666667		1.07E-02

		380		3.2631578947		9.87E-03

		385		3.2207792208		9.08E-03

		390		3.1794871795		8.35E-03

		395		3.1392405063		7.69E-03

		400		3.1		7.09E-03

		405		3.0617283951		6.55E-03

		410		3.0243902439		6.05E-03

		415		2.9879518072		5.60E-03

		420		2.9523809524		5.17E-03

		425		2.9176470588		4.78E-03

		430		2.8837209302		4.43E-03

		435		2.8505747126		4.12E-03

		440		2.8181818182		3.83E-03

		445		2.7865168539		3.58E-03

		450		2.7555555556		3.35E-03

		455		2.7252747253		3.13E-03

		460		2.6956521739		2.94E-03

		465		2.6666666667		2.76E-03

		470		2.6382978723		2.60E-03

		475		2.6105263158		2.46E-03

		480		2.5833333333		2.33E-03

		485		2.5567010309		2.20E-03

		490		2.5306122449		2.09E-03

		495		2.5050505051		1.99E-03

		500		2.48		1.89E-03

		505		2.4554455446		1.80E-03

		510		2.431372549		1.72E-03

		515		2.4077669903		1.63E-03

		520		2.3846153846		1.55E-03

		525		2.3619047619		1.46E-03

		530		2.3396226415		1.36E-03





UO2Rat15%

		UO2 Rho=10.96,		Sig=0.nm, P=1., 15.deg

		Photon Energy		(eV), Reflectivity

		30		0.6496

		35		0.637345

		40		0.630318

		45		0.627525

		50		0.624624

		55		0.621243

		60		0.61935

		65		0.612237

		70		0.604749

		75		0.591473

		80		0.577714

		85		0.538537

		90		0.398267

		95		9.91E-02

		100		1.03E-01

		105		9.35E-02

		110		2.53E-02

		115		0.216268

		120		0.314014

		125		0.361524

		130		0.398597

		135		0.397977

		140		0.383596

		145		0.375984

		150		0.368019

		155		0.35963

		160		0.345608

		165		0.324232

		170		0.295521

		175		0.261053

		180		0.218917

		185		0.176255

		190		0.138957

		195		0.108893

		200		8.66E-02

		205		7.04E-02

		210		5.83E-02

		215		4.88E-02

		220		4.13E-02

		225		3.52E-02

		230		3.03E-02

		235		2.62E-02

		240		2.28E-02

		245		1.99E-02

		250		1.75E-02

		255		1.55E-02

		260		1.38E-02

		265		1.23E-02

		270		1.10E-02

		275		9.84E-03

		280		8.86E-03

		285		8.00E-03

		290		7.23E-03

		295		6.56E-03

		300		5.97E-03

		305		5.45E-03

		310		4.98E-03

		315		4.55E-03

		320		4.17E-03

		325		3.83E-03

		330		3.52E-03

		335		3.24E-03

		340		2.99E-03

		345		2.76E-03

		350		2.55E-03

		355		2.35E-03

		360		2.17E-03

		365		2.01E-03

		370		1.86E-03

		375		1.73E-03

		380		1.61E-03

		385		1.49E-03

		390		1.38E-03

		395		1.28E-03

		400		1.19E-03

		405		1.11E-03

		410		1.03E-03

		415		9.63E-04

		420		8.95E-04

		425		8.33E-04

		430		7.77E-04

		435		7.26E-04

		440		6.80E-04

		445		6.37E-04

		450		5.99E-04

		455		5.63E-04

		460		5.31E-04

		465		5.01E-04

		470		4.74E-04

		475		4.49E-04

		480		4.26E-04

		485		4.05E-04

		490		3.86E-04

		495		3.68E-04

		500		3.51E-04

		505		3.36E-04

		510		3.21E-04

		515		3.05E-04

		520		2.90E-04

		525		2.75E-04

		530		2.56E-04





UO2Rat10%pPolz

		UO2 Rho=10.96,		Sig=0.nm, P=-1., 10.deg

		Photon Energy		(eV), Reflectivity

		30		0.58171

		35		0.597872

		40		0.613633

		45		0.631026

		50		0.645716

		55		0.658192

		60		0.671245

		65		0.67842

		70		0.685381

		75		0.688032

		80		0.692225

		85		0.685006

		90		0.616717

		95		0.343392

		100		0.211064

		105		0.239369

		110		6.98E-02

		115		0.275332

		120		0.409316

		125		0.479052

		130		0.535457

		135		0.557148

		140		0.560279

		145		0.569673

		150		0.580133

		155		0.592666

		160		0.60438

		165		0.614391

		170		0.623334

		175		0.634234

		180		0.643818

		185		0.651582

		190		0.657009

		195		0.658437

		200		0.650351

		205		0.640641

		210		0.628744

		215		0.613535

		220		0.593594

		225		0.566712

		230		0.529219

		235		0.477119

		240		0.406645

		245		0.325513

		250		0.254684

		255		0.2008

		260		0.160927

		265		0.131114

		270		0.108819

		275		9.16E-02

		280		7.80E-02

		285		6.70E-02

		290		5.79E-02

		295		5.06E-02

		300		4.44E-02

		305		3.93E-02

		310		3.49E-02

		315		3.11E-02

		320		2.78E-02

		325		2.50E-02

		330		2.25E-02

		335		2.03E-02

		340		1.84E-02

		345		1.67E-02

		350		1.52E-02

		355		1.38E-02

		360		1.26E-02

		365		1.15E-02

		370		1.06E-02

		375		9.70E-03

		380		8.91E-03

		385		8.19E-03

		390		7.53E-03

		395		6.92E-03

		400		6.38E-03

		405		5.89E-03

		410		5.44E-03

		415		5.03E-03

		420		4.64E-03

		425		4.29E-03

		430		3.97E-03

		435		3.69E-03

		440		3.43E-03

		445		3.20E-03

		450		2.99E-03

		455		2.80E-03

		460		2.63E-03

		465		2.47E-03

		470		2.33E-03

		475		2.20E-03

		480		2.08E-03

		485		1.97E-03

		490		1.86E-03

		495		1.77E-03

		500		1.69E-03

		505		1.61E-03

		510		1.53E-03

		515		1.45E-03

		520		1.38E-03

		525		1.30E-03

		530		1.21E-03





UO3Rat10%

		UO3 Rho=8.3,		Sig=0.nm, P=1., 10.deg

		Photon Ener		gy (eV), Reflectivity

		30		0.715005

		35		0.708111

		40		0.706037

		45		0.705611

		50		0.705727

		55		0.705442

		60		0.705951

		65		0.703008

		70		0.700183

		75		0.694185

		80		0.689171

		85		0.67215

		90		0.60588

		95		0.390881

		100		0.240346

		105		0.276702

		110		7.76E-02

		115		0.309915

		120		0.436972

		125		0.496225

		130		0.542831

		135		0.556387

		140		0.554288

		145		0.558692

		150		0.56428

		155		0.571872

		160		0.578468

		165		0.583185

		170		0.586564

		175		0.591341

		180		0.594004

		185		0.594129

		190		0.590299

		195		0.579755

		200		0.556371

		205		0.526735

		210		0.487874

		215		0.436207

		220		0.371017

		225		0.300312

		230		0.23745

		235		0.188429

		240		0.151419

		245		0.123641

		250		1.03E-01

		255		8.65E-02

		260		7.35E-02

		265		6.31E-02

		270		5.46E-02

		275		4.77E-02

		280		4.19E-02

		285		3.69E-02

		290		3.27E-02

		295		2.91E-02

		300		2.61E-02

		305		2.34E-02

		310		2.11E-02

		315		1.91E-02

		320		1.73E-02

		325		1.57E-02

		330		1.43E-02

		335		1.30E-02

		340		1.19E-02

		345		1.09E-02

		350		9.99E-03

		355		9.16E-03

		360		8.41E-03

		365		7.73E-03

		370		7.13E-03

		375		6.58E-03

		380		6.08E-03

		385		5.61E-03

		390		5.19E-03

		395		4.80E-03

		400		4.44E-03

		405		4.12E-03

		410		3.82E-03

		415		3.54E-03

		420		3.28E-03

		425		3.04E-03

		430		2.83E-03

		435		2.63E-03

		440		2.46E-03

		445		2.30E-03

		450		2.15E-03

		455		2.01E-03

		460		1.89E-03

		465		1.78E-03

		470		1.67E-03

		475		1.57E-03

		480		1.49E-03

		485		1.40E-03

		490		1.33E-03

		495		1.25E-03

		500		1.19E-03

		505		1.12E-03

		510		1.06E-03

		515		1.00E-03

		520		9.39E-04

		525		8.75E-04

		530		7.97E-04





UNRat10%

		UN Rho=14.31, S				ig=0.nm, P=1., 10.deg

		Photon Energy		nm		(eV), Reflectivity

		30		41.3333333333		0.808569

		35		35.4285714286		0.795982

		40		31		0.785428

		45		27.5555555556		0.784157

		50		24.8		0.782555

		55		22.5454545455		0.780561

		60		20.6666666667		0.783665

		65		19.0769230769		0.783701

		70		17.7142857143		0.786154

		75		16.5333333333		0.786894

		80		15.5		0.793053

		85		14.5882352941		0.795846

		90		13.7777777778		0.72681

		95		13.0526315789		0.243871

		100		12.4		0.230465

		105		11.8095238095		0.211731

		110		11.2727272727		9.75E-02

		115		10.7826086957		0.416407

		120		10.3333333333		0.520435

		125		9.92		0.57223

		130		9.5384615385		0.615594

		135		9.1851851852		0.628567

		140		8.8571428571		0.628097

		145		8.5517241379		0.635111

		150		8.2666666667		0.644003

		155		8		0.655592

		160		7.75		0.666887

		165		7.5151515152		0.677081

		170		7.2941176471		0.686726

		175		7.0857142857		0.698831

		180		6.8888888889		0.710114

		185		6.7027027027		0.71945

		190		6.5263157895		0.727031

		195		6.358974359		0.731626

		200		6.2		0.727593

		205		6.0487804878		0.723048

		210		5.9047619048		0.717903

		215		5.7674418605		0.711655

		220		5.6363636364		0.703862

		225		5.5111111111		0.693918

		230		5.3913043478		0.680566

		235		5.2765957447		0.663132

		240		5.1666666667		0.639426

		245		5.0612244898		0.603895

		250		4.96		0.554637

		255		4.862745098		0.486546

		260		4.7692307692		0.399804

		265		4.679245283		0.312583

		270		4.5925925926		0.244871

		275		4.5090909091		0.195709

		280		4.4285714286		0.159545

		285		4.350877193		0.132027

		290		4.275862069		0.110747

		295		4.2033898305		9.42E-02

		300		4.1333333333		8.10E-02

		305		4.0655737705		7.03E-02

		310		4		6.14E-02

		315		3.9365079365		5.39E-02

		320		3.875		4.75E-02

		325		3.8153846154		4.21E-02

		330		3.7575757576		3.75E-02

		335		3.7014925373		3.35E-02

		340		3.6470588235		3.00E-02

		345		3.5942028986		2.70E-02

		350		3.5428571429		2.43E-02

		355		3.4929577465		2.18E-02

		360		3.4444444444		1.97E-02

		365		3.397260274		1.78E-02

		370		3.3513513514		1.61E-02

		375		3.3066666667		1.46E-02

		380		3.2631578947		1.32E-02

		385		3.2207792208		1.19E-02

		390		3.1794871795		1.07E-02

		395		3.1392405063		9.60E-03

		400		3.1		8.53E-03

		405		3.0617283951		7.27E-03

		410		3.0243902439		4.98E-03

		415		2.9879518072		6.73E-03

		420		2.9523809524		6.69E-03

		425		2.9176470588		6.44E-03

		430		2.8837209302		6.16E-03

		435		2.8505747126		5.87E-03

		440		2.8181818182		5.58E-03

		445		2.7865168539		5.31E-03

		450		2.7555555556		5.06E-03

		455		2.7252747253		4.82E-03

		460		2.6956521739		4.60E-03

		465		2.6666666667		4.40E-03

		470		2.6382978723		4.21E-03

		475		2.6105263158		4.05E-03

		480		2.5833333333		3.89E-03

		485		2.5567010309		3.75E-03

		490		2.5306122449		3.62E-03

		495		2.5050505051		3.51E-03

		500		2.48		3.41E-03

		505		2.4554455446		3.32E-03

		510		2.431372549		3.23E-03

		515		2.4077669903		3.15E-03

		520		2.3846153846		3.07E-03

		525		2.3619047619		3.00E-03

		530		2.3396226415		2.94E-03





URat10%

		U Rho=19., Sig=				0.nm, P=1., 10.deg				U Rho=19.05,				Sig=0.nm, P=0., 5.deg

		Photon Energy		nm		(eV), Reflectivity				Photon Ener				gy (eV), Reflectivity

		30		41.3333333333		0.822369				30		41.3333333333		0.862856

		35		35.4285714286		0.809865				40		31		0.859555

		40		31		0.799163				50		24.8		0.868144

		45		27.5555555556		0.798463				60		20.6666666667		0.878223

		50		24.8		0.796835				70		17.7142857143		0.88758

		55		22.5454545455		0.795949				80		15.5		0.901195

		60		20.6666666667		0.799952				90		13.7777777778		0.878805

		65		19.0769230769		0.8004				100		12.4		0.479243

		70		17.7142857143		0.804107				110		11.2727272727		0.358411

		75		16.5333333333		0.806233				120		10.3333333333		0.717805

		80		15.5		0.816393				130		9.5384615385		0.790707

		85		14.5882352941		0.828614				140		8.8571428571		0.805298

		90		13.7777777778		0.74514				150		8.2666666667		0.820131

		95		13.0526315789		3.58E-02				160		7.75		0.838555

		100		12.4		0.248913				170		7.2941176471		0.854726

		105		11.8095238095		0.183628				180		6.8888888889		0.872555

		110		11.2727272727		0.149695				190		6.5263157895		0.887002

		115		10.7826086957		0.47767				200		6.2		0.894016

		120		10.3333333333		0.565062				210		5.9047619048		0.897188

		125		9.92		0.609351				220		5.6363636364		0.900446

		130		9.5384615385		0.647507				230		5.3913043478		0.903197

		135		9.1851851852		0.657444				240		5.1666666667		0.905269

		140		8.8571428571		0.656316				250		4.96		0.90467

		145		8.5517241379		0.663027				260		4.7692307692		0.903695

		150		8.2666666667		0.67189				270		4.5925925926		0.89989

		155		8		0.683618				280		4.4285714286		0.895371

		160		7.75		0.695189				290		4.275862069		0.889076

		165		7.5151515152		0.7058				300		4.1333333333		0.880097

		170		7.2941176471		0.716045				310		4		0.87055

		175		7.0857142857		0.72886				320		3.875		0.859627

		180		6.8888888889		0.741043				330		3.7575757576		0.845689

		185		6.7027027027		0.751541				340		3.6470588235		0.830458

		190		6.5263157895		0.760588				350		3.5428571429		0.813437

		195		6.358974359		0.767081				360		3.4444444444		0.791048

		200		6.2		0.765628				370		3.3513513514		0.763112

		205		6.0487804878		0.764109				380		3.2631578947		0.731703

		210		5.9047619048		0.76257				390		3.1794871795		0.694782

		215		5.7674418605		0.760693				400		3.1		0.647409

		220		5.6363636364		0.758287				410		3.0243902439		0.593044

		225		5.5111111111		0.755107				420		2.9523809524		0.530554

		230		5.3913043478		0.750524				430		2.8837209302		0.453071

		235		5.2765957447		0.744743				440		2.8181818182		0.376801

		240		5.1666666667		0.737202				450		2.7555555556		0.308451

		245		5.0612244898		0.72514				460		2.6956521739		0.251666

		250		4.96		0.710172				470		2.6382978723		0.207044

		255		4.862745098		0.691962				480		2.5833333333		0.174054

		260		4.7692307692		0.668606				490		2.5306122449		0.149173

		265		4.679245283		0.635113				500		2.48		0.13108

		270		4.5925925926		0.589733

		275		4.5090909091		0.529652

		280		4.4285714286		0.452138

		285		4.350877193		0.365399

		290		4.275862069		0.288235

		295		4.2033898305		0.230399

		300		4.1333333333		0.187905

		305		4.0655737705		0.155973

		310		4		0.13134

		315		3.9365079365		0.111846

		320		3.875		9.60E-02

		325		3.8153846154		8.33E-02

		330		3.7575757576		7.28E-02

		335		3.7014925373		6.40E-02

		340		3.6470588235		5.66E-02

		345		3.5942028986		5.03E-02

		350		3.5428571429		4.48E-02

		355		3.4929577465		4.00E-02

		360		3.4444444444		3.58E-02

		365		3.397260274		3.22E-02

		370		3.3513513514		2.90E-02

		375		3.3066666667		2.63E-02

		380		3.2631578947		2.38E-02

		385		3.2207792208		2.16E-02

		390		3.1794871795		1.97E-02

		395		3.1392405063		1.79E-02

		400		3.1		1.63E-02

		405		3.0617283951		1.49E-02

		410		3.0243902439		1.36E-02

		415		2.9879518072		1.25E-02

		420		2.9523809524		1.14E-02

		425		2.9176470588		1.05E-02

		430		2.8837209302		9.65E-03

		435		2.8505747126		8.92E-03

		440		2.8181818182		8.28E-03

		445		2.7865168539		7.72E-03

		450		2.7555555556		7.21E-03

		455		2.7252747253		6.76E-03

		460		2.6956521739		6.37E-03

		465		2.6666666667		6.01E-03

		470		2.6382978723		5.70E-03

		475		2.6105263158		5.43E-03

		480		2.5833333333		5.18E-03

		485		2.5567010309		4.96E-03

		490		2.5306122449		4.77E-03

		495		2.5050505051		4.61E-03

		500		2.48		4.47E-03

		505		2.4554455446		4.35E-03

		510		2.431372549		4.24E-03

		515		2.4077669903		4.14E-03

		520		2.3846153846		4.04E-03

		525		2.3619047619		3.96E-03

		530		2.3396226415		3.88E-03





Sheet2

		






_1136838179.xls
R(10deg) various materials (nm)

		41.3333333333		41.3333333333		41.3333333333

		35.4285714286		35.4285714286		35.4285714286

		31		31		31

		27.5555555556		27.5555555556		27.5555555556

		24.8		24.8		24.8

		22.5454545455		22.5454545455		22.5454545455

		20.6666666667		20.6666666667		20.6666666667

		19.0769230769		19.0769230769		19.0769230769

		17.7142857143		17.7142857143		17.7142857143

		16.5333333333		16.5333333333		16.5333333333

		15.5		15.5		15.5

		14.5882352941		14.5882352941		14.5882352941

		13.7777777778		13.7777777778		13.7777777778

		13.0526315789		13.0526315789		13.0526315789

		12.4		12.4		12.4

		11.8095238095		11.8095238095		11.8095238095

		11.2727272727		11.2727272727		11.2727272727

		10.7826086957		10.7826086957		10.7826086957

		10.3333333333		10.3333333333		10.3333333333

		9.92		9.92		9.92

		9.5384615385		9.5384615385		9.5384615385

		9.1851851852		9.1851851852		9.1851851852

		8.8571428571		8.8571428571		8.8571428571

		8.5517241379		8.5517241379		8.5517241379

		8.2666666667		8.2666666667		8.2666666667

		8		8		8

		7.75		7.75		7.75

		7.5151515152		7.5151515152		7.5151515152

		7.2941176471		7.2941176471		7.2941176471

		7.0857142857		7.0857142857		7.0857142857

		6.8888888889		6.8888888889		6.8888888889

		6.7027027027		6.7027027027		6.7027027027

		6.5263157895		6.5263157895		6.5263157895

		6.358974359		6.358974359		6.358974359

		6.2		6.2		6.2

		6.0487804878		6.0487804878		6.0487804878

		5.9047619048		5.9047619048		5.9047619048

		5.7674418605		5.7674418605		5.7674418605

		5.6363636364		5.6363636364		5.6363636364

		5.5111111111		5.5111111111		5.5111111111

		5.3913043478		5.3913043478		5.3913043478

		5.2765957447		5.2765957447		5.2765957447

		5.1666666667		5.1666666667		5.1666666667

		5.0612244898		5.0612244898		5.0612244898

		4.96		4.96		4.96

		4.862745098		4.862745098		4.862745098

		4.7692307692		4.7692307692		4.7692307692

		4.679245283		4.679245283		4.679245283

		4.5925925926		4.5925925926		4.5925925926

		4.5090909091		4.5090909091		4.5090909091

		4.4285714286		4.4285714286		4.4285714286

		4.350877193		4.350877193		4.350877193

		4.275862069		4.275862069		4.275862069

		4.2033898305		4.2033898305		4.2033898305

		4.1333333333		4.1333333333		4.1333333333

		4.0655737705		4.0655737705		4.0655737705

		4		4		4

		3.9365079365		3.9365079365		3.9365079365

		3.875		3.875		3.875

		3.8153846154		3.8153846154		3.8153846154

		3.7575757576		3.7575757576		3.7575757576

		3.7014925373		3.7014925373		3.7014925373

		3.6470588235		3.6470588235		3.6470588235

		3.5942028986		3.5942028986		3.5942028986

		3.5428571429		3.5428571429		3.5428571429

		3.4929577465		3.4929577465		3.4929577465

		3.4444444444		3.4444444444		3.4444444444

		3.397260274		3.397260274		3.397260274

		3.3513513514		3.3513513514		3.3513513514

		3.3066666667		3.3066666667		3.3066666667

		3.2631578947		3.2631578947		3.2631578947

		3.2207792208		3.2207792208		3.2207792208

		3.1794871795		3.1794871795		3.1794871795

		3.1392405063		3.1392405063		3.1392405063

		3.1		3.1		3.1

		3.0617283951		3.0617283951		3.0617283951

		3.0243902439		3.0243902439		3.0243902439

		2.9879518072		2.9879518072		2.9879518072

		2.9523809524		2.9523809524		2.9523809524

		2.9176470588		2.9176470588		2.9176470588

		2.8837209302		2.8837209302		2.8837209302

		2.8505747126		2.8505747126		2.8505747126

		2.8181818182		2.8181818182		2.8181818182

		2.7865168539		2.7865168539		2.7865168539

		2.7555555556		2.7555555556		2.7555555556

		2.7252747253		2.7252747253		2.7252747253

		2.6956521739		2.6956521739		2.6956521739

		2.6666666667		2.6666666667		2.6666666667

		2.6382978723		2.6382978723		2.6382978723

		2.6105263158		2.6105263158		2.6105263158

		2.5833333333		2.5833333333		2.5833333333

		2.5567010309		2.5567010309		2.5567010309

		2.5306122449		2.5306122449		2.5306122449

		2.5050505051		2.5050505051		2.5050505051

		2.48		2.48		2.48

		2.4554455446		2.4554455446		2.4554455446

		2.431372549		2.431372549		2.431372549

		2.4077669903		2.4077669903		2.4077669903

		2.3846153846		2.3846153846		2.3846153846

		2.3619047619		2.3619047619		2.3619047619

		2.3396226415		2.3396226415		2.3396226415
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UN

U

Wavelength (nm)

Reflectance

0.752358

0.808569

0.822369

0.744012

0.795982

0.809865

0.739808

0.785428

0.799163

0.739133

0.784157

0.798463

0.738649

0.782555

0.796835

0.738168

0.780561

0.795949

0.739399

0.783665

0.799952

0.73725

0.783701

0.8004

0.73583

0.786154
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0.731489

0.786894

0.806233

0.729163

0.793053

0.816393

0.715714

0.795846

0.828614

0.644004
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0.74514

0.365432

0.243871

0.0357592
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0.230465
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0.183628

0.0819295
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0.363872

0.416407

0.47767

0.482209

0.520435

0.565062

0.538436

0.57223
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0.583674

0.615594

0.647507
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0.628567

0.657444

0.59645

0.628097

0.656316

0.602456

0.635111

0.663027

0.609989

0.644003

0.67189

0.619868

0.655592

0.683618

0.629178

0.666887

0.695189

0.637093

0.677081

0.7058

0.644202

0.686726

0.716045

0.653365

0.698831

0.72886

0.661375

0.710114

0.741043

0.667755

0.71945

0.751541

0.671982

0.727031

0.760588

0.67241

0.731626

0.767081

0.663702

0.727593

0.765628

0.65348
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0.641161
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0.711655
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0.703862
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0.578428
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0.755107

0.540909
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0.750524
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0.744743

0.418352
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0.737202

0.336869
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0.72514
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0.554637
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0.0338963
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0.0104788
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0.00383403
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0.00477487
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0.00447493
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0.00171891
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0.00424442
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0.00315117
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R @ 10 degr (2)

		30		30		30		30

		35		35		35		35

		40		40		40		40

		45		45		45		45

		50		50		50		50

		55		55		55		55

		60		60		60		60

		65		65		65		65

		70		70		70		70

		75		75		75		75

		80		80		80		80

		85		85		85		85

		90		90		90		90

		95		95		95		95

		100		100		100		100

		105		105		105		105

		110		110		110		110

		115		115		115		115

		120		120		120		120

		125		125		125		125

		130		130		130		130

		135		135		135		135

		140		140		140		140

		145		145		145		145

		150		150		150		150

		155		155		155		155

		160		160		160		160

		165		165		165		165

		170		170		170		170

		175		175		175		175

		180		180		180		180

		185		185		185		185

		190		190		190		190

		195		195		195		195

		200		200		200		200

		205		205		205		205

		210		210		210		210

		215		215		215		215

		220		220		220		220

		225		225		225		225

		230		230		230		230

		235		235		235		235

		240		240		240		240

		245		245		245		245

		250		250		250		250

		255		255		255		255

		260		260		260		260

		265		265		265		265

		270		270		270		270

		275		275		275		275

		280		280		280		280

		285		285		285		285

		290		290		290		290

		295		295		295		295

		300		300		300		300

		305		305		305		305

		310		310		310		310

		315		315		315		315

		320		320		320		320

		325		325		325		325

		330		330		330		330

		335		335		335		335

		340		340		340		340

		345		345		345		345

		350		350		350		350

		355		355		355		355

		360		360		360		360

		365		365		365		365

		370		370		370		370

		375		375		375		375

		380		380		380		380

		385		385		385		385

		390		390		390		390

		395		395		395		395

		400		400		400		400

		405		405		405		405

		410		410		410		410

		415		415		415		415

		420		420		420		420

		425		425		425		425

		430		430		430		430

		435		435		435		435

		440		440		440		440

		445		445		445		445

		450		450		450		450

		455		455		455		455

		460		460		460		460

		465		465		465		465

		470		470		470		470

		475		475		475		475

		480		480		480		480

		485		485		485		485

		490		490		490		490

		495		495		495		495

		500		500		500		500

		505		505		505		505

		510		510		510		510

		515		515		515		515

		520		520		520		520

		525		525		525		525

		530		530		530		530



Au

Ni

ThO2

UO2

Energy in eV

Reflectance

Reflectance, S polarization at 10 degrees of various materials

0.723783

0.781751

0.765758

0.752358

0.736434

0.755452

0.773783

0.744012

0.71391

0.714395

0.778459

0.739808

0.70209

0.65686

0.778603

0.739133

0.684751

0.588362

0.77501

0.738649

0.657987

0.518369

0.769082

0.738168

0.65548

0.440359

0.755896

0.739399

0.67498

0.326936

0.740047

0.73725

0.680996

0.399286

0.718276

0.73583

0.672857

0.435074

0.686531

0.731489

0.673456

0.44931

0.633857

0.729163

0.66704

0.457641

0.516016

0.715714

0.694923

0.457782

0.193703

0.644004

0.711785

0.451777

0.270144

0.365432

0.716506

0.445996

0.142456

0.244804

0.723073

0.440025

0.373515

0.265385

0.723347

0.434329

0.512528

0.0819295

0.71972

0.427828

0.558887

0.363872

0.714157

0.420863

0.575615

0.482209

0.707337

0.413639

0.594479

0.538436

0.703857

0.404946

0.618005

0.583674

0.693656

0.393068

0.630483

0.597327

0.66953

0.380625

0.632357

0.59645

0.63916

0.370919

0.641097

0.602456

0.595603

0.362789

0.650205

0.609989

0.547305

0.356359

0.661555

0.619868

0.484288

0.354497

0.68069

0.629178

0.414165

0.350583

0.693239

0.637093

0.340773

0.345362

0.700116

0.644202

0.268198

0.339528

0.698918

0.653365

0.211939

0.333312

0.688026

0.661375

0.169881

0.326846

0.676738

0.667755

0.139467

0.320244

0.661948

0.671982

0.117782

0.313615

0.639593

0.67241

0.102795

0.307287

0.606663

0.663702

0.0921609

0.301983

0.555826

0.65348

0.0845752

0.297105

0.475046

0.641161

0.0801094

0.290853

0.377294

0.625619

0.0759386

0.283727

0.286318

0.605443

0.0721968

0.275976

0.218175

0.578428

0.069306

0.267654

0.169847

0.540909

0.0671227

0.258869

0.135521

0.488851

0.0650145

0.249662

0.110512

0.418352

0.0630702

0.240071

0.091738

0.336869

0.0615764

0.230166

0.0772109

0.265284

0.0602391

0.220004

0.0656722

0.210444

0.058812

0.209651

0.0563298

0.16959

0.0575119

0.199187

0.0486208

0.138856

0.0564451

0.188706

0.0423089

0.115743

0.0556213

0.1783

0.0370713

0.0978306

0.054608

0.168288

0.0326669

0.0835927

0.0533275

0.15873

0.0289271

0.0719814

0.0520154

0.149426

0.0257344

0.0624537

0.0507405

0.139893

0.0229809

0.0546464

0.0495262

0.130402

0.0205645

0.0481412

0.0483953

0.121164

0.0184313

0.042644

0.047396

0.112307

0.0165411

0.0379486

0.046357

0.103911

0.0148416

0.0338963

0.0452629

0.0960268

0.0133571

0.0303611

0.0441689

0.0886763

0.0120497

0.0273087

0.0431156

0.081867

0.010879

0.0246482

0.0421129

0.0755877

0.00982921

0.0223095

0.0411714

0.0698187

0.00888937

0.0202407

0.0403061

0.064533

0.00803996

0.0184

0.039577

0.0596985

0.00725297

0.0167501

0.038786

0.0552832

0.00654595

0.0152607

0.0378721

0.051255

0.00592372

0.013926

0.0369205

0.0475865

0.00536327

0.0127417

0.0359588

0.0442535

0.00484094

0.0116847

0.0350129

0.0411869

0.00440349

0.010731

0.0340926

0.0383578

0.00403491

0.00986563

0.0332031

0.0357482

0.00371887

0.0090761

0.032349

0.0333448

0.00345018

0.00835149

0.0315371

0.0311336

0.00322546

0.00768754

0.0307889

0.0290971

0.00304339

0.00709003

0.030032

0.0272202

0.00286744

0.00654925

0.0292425

0.0254909

0.00270548

0.00605499

0.0284313

0.0238959

0.00255884

0.00559795

0.0276156

0.0224225

0.00242788

0.00516862

0.0268158

0.0210589

0.0023135

0.00477831

0.0260378

0.0197972

0.00221382

0.00442926

0.0252828

0.0186288

0.0021278

0.00411625

0.0245521

0.0175445

0.00205626

0.00383403

0.0238554

0.0165373

0.00200328

0.00357807

0.0231819

0.0156016

0.00195699

0.00334533

0.0225274

0.0147312

0.00191222

0.00313366

0.0218635

0.0139198

0.00187386

0.00294067

0.021214

0.0131639

0.00184483

0.00276475

0.0205804

0.0124588

0.00182514

0.00260445

0.0199638

0.0117998

0.00179425

0.00245968

0.0193671

0.0111846

0.00176355

0.00232637

0.0187898

0.0106094

0.00173355

0.00220323

0.0182315

0.0100724

0.00170895

0.00208963

0.0176926

0.00957048

0.00168679

0.00198596

0.0171725

0.00910131

0.0016668

0.00189237

0.0166722

0.00865701

0.0016313

0.00180325

0.0161899

0.0082377

0.00158964

0.00171891

0.0157223

0.00783539

0.00153942

0.00163212

0.0152698

0.00745577

0.00148587

0.00154581

0.0148317

0.00709673

0.00142815

0.0014589

0.0144086

0.00675666

0.00135367

0.00135596



R @ 10 degr

		30		30		30		30		30

		35		35		35		35		35

		40		40		40		40		40

		45		45		45		45		45

		50		50		50		50		50

		55		55		55		55		55

		60		60		60		60		60

		65		65		65		65		65

		70		70		70		70		70

		75		75		75		75		75

		80		80		80		80		80

		85		85		85		85		85

		90		90		90		90		90

		95		95		95		95		95

		100		100		100		100		100

		105		105		105		105		105

		110		110		110		110		110

		115		115		115		115		115

		120		120		120		120		120

		125		125		125		125		125

		130		130		130		130		130

		135		135		135		135		135

		140		140		140		140		140

		145		145		145		145		145

		150		150		150		150		150

		155		155		155		155		155

		160		160		160		160		160

		165		165		165		165		165

		170		170		170		170		170

		175		175		175		175		175

		180		180		180		180		180

		185		185		185		185		185

		190		190		190		190		190

		195		195		195		195		195

		200		200		200		200		200

		205		205		205		205		205

		210		210		210		210		210

		215		215		215		215		215

		220		220		220		220		220

		225		225		225		225		225

		230		230		230		230		230

		235		235		235		235		235

		240		240		240		240		240

		245		245		245		245		245

		250		250		250		250		250

		255		255		255		255		255

		260		260		260		260		260

		265		265		265		265		265

		270		270		270		270		270

		275		275		275		275		275

		280		280		280		280		280

		285		285		285		285		285

		290		290		290		290		290

		295		295		295		295		295

		300		300		300		300		300

		305		305		305		305		305

		310		310		310		310		310

		315		315		315		315		315

		320		320		320		320		320

		325		325		325		325		325

		330		330		330		330		330

		335		335		335		335		335

		340		340		340		340		340

		345		345		345		345		345

		350		350		350		350		350

		355		355		355		355		355

		360		360		360		360		360

		365		365		365		365		365

		370		370		370		370		370

		375		375		375		375		375

		380		380		380		380		380

		385		385		385		385		385

		390		390		390		390		390

		395		395		395		395		395

		400		400		400		400		400

		405		405		405		405		405

		410		410		410		410		410

		415		415		415		415		415

		420		420		420		420		420

		425		425		425		425		425

		430		430		430		430		430

		435		435		435		435		435

		440		440		440		440		440

		445		445		445		445		445

		450		450		450		450		450

		455		455		455		455		455

		460		460		460		460		460

		465		465		465		465		465

		470		470		470		470		470

		475		475		475		475		475

		480		480		480		480		480

		485		485		485		485		485

		490		490		490		490		490

		495		495		495		495		495

		500		500		500		500		500

		505		505		505		505		505

		510		510		510		510		510

		515		515		515		515		515

		520		520		520		520		520

		525		525		525		525		525

		530		530		530		530		530



Au

Ni

ThO2

UO2

UO3

Energy in eV

Reflectance

Reflectance, S polarization at 10 degrees of various materials

0.723783

0.781751

0.765758

0.752358

0.715005

0.736434

0.755452

0.773783

0.744012

0.708111

0.71391

0.714395

0.778459

0.739808

0.706037

0.70209

0.65686

0.778603

0.739133

0.705611

0.684751

0.588362

0.77501

0.738649

0.705727

0.657987

0.518369

0.769082

0.738168

0.705442

0.65548

0.440359

0.755896

0.739399

0.705951

0.67498

0.326936

0.740047

0.73725

0.703008

0.680996

0.399286

0.718276

0.73583

0.700183

0.672857

0.435074

0.686531

0.731489

0.694185

0.673456

0.44931

0.633857

0.729163

0.689171

0.66704

0.457641

0.516016

0.715714

0.67215

0.694923

0.457782

0.193703

0.644004

0.60588

0.711785

0.451777

0.270144

0.365432

0.390881

0.716506

0.445996

0.142456

0.244804

0.240346

0.723073

0.440025

0.373515

0.265385

0.276702

0.723347

0.434329

0.512528

0.0819295

0.0775815

0.71972

0.427828

0.558887

0.363872

0.309915

0.714157

0.420863

0.575615

0.482209

0.436972

0.707337

0.413639

0.594479

0.538436

0.496225

0.703857

0.404946

0.618005

0.583674

0.542831

0.693656

0.393068

0.630483

0.597327

0.556387

0.66953

0.380625

0.632357

0.59645

0.554288

0.63916

0.370919

0.641097

0.602456

0.558692

0.595603

0.362789

0.650205

0.609989

0.56428

0.547305

0.356359

0.661555

0.619868

0.571872

0.484288

0.354497

0.68069

0.629178

0.578468

0.414165

0.350583

0.693239

0.637093

0.583185

0.340773

0.345362

0.700116

0.644202

0.586564

0.268198

0.339528

0.698918

0.653365

0.591341

0.211939

0.333312

0.688026

0.661375

0.594004

0.169881

0.326846

0.676738

0.667755

0.594129

0.139467

0.320244

0.661948

0.671982

0.590299

0.117782

0.313615

0.639593

0.67241

0.579755

0.102795

0.307287

0.606663

0.663702

0.556371

0.0921609

0.301983

0.555826

0.65348

0.526735

0.0845752

0.297105

0.475046

0.641161

0.487874

0.0801094

0.290853

0.377294

0.625619

0.436207

0.0759386

0.283727

0.286318

0.605443

0.371017

0.0721968

0.275976

0.218175

0.578428

0.300312

0.069306

0.267654

0.169847

0.540909

0.23745

0.0671227

0.258869

0.135521

0.488851

0.188429

0.0650145

0.249662

0.110512

0.418352

0.151419

0.0630702

0.240071

0.091738

0.336869

0.123641

0.0615764

0.230166

0.0772109

0.265284

0.102711

0.0602391

0.220004

0.0656722

0.210444

0.0864743

0.058812

0.209651

0.0563298

0.16959

0.0735419

0.0575119

0.199187

0.0486208

0.138856

0.0630711

0.0564451

0.188706

0.0423089

0.115743

0.0546235

0.0556213

0.1783

0.0370713

0.0978306

0.0476707

0.054608

0.168288

0.0326669

0.0835927

0.0418581

0.0533275

0.15873

0.0289271

0.0719814

0.0369128

0.0520154

0.149426

0.0257344

0.0624537

0.032703

0.0507405

0.139893

0.0229809

0.0546464

0.0291351

0.0495262

0.130402

0.0205645

0.0481412

0.0260748

0.0483953

0.121164

0.0184313

0.042644

0.0234232

0.047396

0.112307

0.0165411

0.0379486

0.0211083

0.046357

0.103911

0.0148416

0.0338963

0.0190716

0.0452629

0.0960268

0.0133571

0.0303611

0.0172648

0.0441689

0.0886763

0.0120497

0.0273087

0.0156783

0.0431156

0.081867

0.010879

0.0246482

0.0142745

0.0421129

0.0755877

0.00982921

0.0223095

0.0130241

0.0411714

0.0698187

0.00888937

0.0202407

0.0119046

0.0403061

0.064533

0.00803996

0.0184

0.0108978

0.039577

0.0596985

0.00725297

0.0167501

0.00998654

0.038786

0.0552832

0.00654595

0.0152607

0.00915692

0.0378721

0.051255

0.00592372

0.013926

0.0084068

0.0369205

0.0475865

0.00536327

0.0127417

0.00773463

0.0359588

0.0442535

0.00484094

0.0116847

0.00712938

0.0350129

0.0411869

0.00440349

0.010731

0.00657903

0.0340926

0.0383578

0.00403491

0.00986563

0.00607635

0.0332031

0.0357482

0.00371887

0.0090761

0.00561493

0.032349

0.0333448

0.00345018

0.00835149

0.00518924

0.0315371

0.0311336

0.00322546

0.00768754

0.00479705

0.0307889

0.0290971

0.00304339

0.00709003

0.00444145

0.030032

0.0272202

0.00286744

0.00654925

0.00411737

0.0292425

0.0254909

0.00270548

0.00605499

0.00381954

0.0284313

0.0238959

0.00255884

0.00559795

0.00354301

0.0276156

0.0224225

0.00242788

0.00516862

0.0032826

0.0268158

0.0210589

0.0023135

0.00477831

0.00304417

0.0260378

0.0197972

0.00221382

0.00442926

0.00282918

0.0252828

0.0186288

0.0021278

0.00411625

0.00263483

0.0245521

0.0175445

0.00205626

0.00383403

0.00245821

0.0238554

0.0165373

0.00200328

0.00357807

0.00229682

0.0231819

0.0156016

0.00195699

0.00334533

0.00214909

0.0225274

0.0147312

0.00191222

0.00313366

0.00201378

0.0218635

0.0139198

0.00187386

0.00294067

0.00188936

0.021214

0.0131639

0.00184483

0.00276475

0.00177513

0.0205804

0.0124588

0.00182514

0.00260445

0.00167025

0.0199638

0.0117998

0.00179425

0.00245968

0.00157433

0.0193671

0.0111846

0.00176355

0.00232637

0.0014854

0.0187898

0.0106094

0.00173355

0.00220323

0.00140265

0.0182315

0.0100724

0.00170895

0.00208963

0.00132527

0.0176926

0.00957048

0.00168679

0.00198596

0.00125389

0.0171725

0.00910131

0.0016668

0.00189237

0.00118823

0.0166722

0.00865701

0.0016313

0.00180325

0.00112494

0.0161899

0.0082377

0.00158964

0.00171891

0.00106474

0.0157223

0.00783539

0.00153942

0.00163212

0.00100209

0.0152698

0.00745577

0.00148587

0.00154581

0.000939157

0.0148317

0.00709673

0.00142815

0.0014589

0.000875169

0.0144086

0.00675666

0.00135367

0.00135596

0.000797265



R(10deg)  Uranium & comp'ds 

		30		30		30		30		30

		35		35		35		35		35

		40		40		40		40		40

		45		45		45		45		45

		50		50		50		50		50

		55		55		55		55		55

		60		60		60		60		60

		65		65		65		65		65

		70		70		70		70		70

		75		75		75		75		75

		80		80		80		80		80

		85		85		85		85		85

		90		90		90		90		90

		95		95		95		95		95

		100		100		100		100		100

		105		105		105		105		105

		110		110		110		110		110

		115		115		115		115		115

		120		120		120		120		120

		125		125		125		125		125

		130		130		130		130		130

		135		135		135		135		135

		140		140		140		140		140

		145		145		145		145		145

		150		150		150		150		150

		155		155		155		155		155

		160		160		160		160		160

		165		165		165		165		165

		170		170		170		170		170

		175		175		175		175		175

		180		180		180		180		180

		185		185		185		185		185

		190		190		190		190		190

		195		195		195		195		195

		200		200		200		200		200

		205		205		205		205		205

		210		210		210		210		210

		215		215		215		215		215

		220		220		220		220		220

		225		225		225		225		225

		230		230		230		230		230

		235		235		235		235		235

		240		240		240		240		240

		245		245		245		245		245

		250		250		250		250		250

		255		255		255		255		255

		260		260		260		260		260

		265		265		265		265		265

		270		270		270		270		270

		275		275		275		275		275

		280		280		280		280		280

		285		285		285		285		285

		290		290		290		290		290

		295		295		295		295		295

		300		300		300		300		300

		305		305		305		305		305

		310		310		310		310		310

		315		315		315		315		315

		320		320		320		320		320

		325		325		325		325		325

		330		330		330		330		330

		335		335		335		335		335

		340		340		340		340		340

		345		345		345		345		345

		350		350		350		350		350

		355		355		355		355		355

		360		360		360		360		360

		365		365		365		365		365

		370		370		370		370		370

		375		375		375		375		375

		380		380		380		380		380

		385		385		385		385		385

		390		390		390		390		390

		395		395		395		395		395

		400		400		400		400		400

		405		405		405		405		405

		410		410		410		410		410

		415		415		415		415		415

		420		420		420		420		420

		425		425		425		425		425

		430		430		430		430		430

		435		435		435		435		435

		440		440		440		440		440

		445		445		445		445		445

		450		450		450		450		450

		455		455		455		455		455

		460		460		460		460		460

		465		465		465		465		465

		470		470		470		470		470

		475		475		475		475		475

		480		480		480		480		480

		485		485		485		485		485

		490		490		490		490		490

		495		495		495		495		495

		500		500		500		500		500

		505		505		505		505		505

		510		510		510		510		510

		515		515		515		515		515

		520		520		520		520		520

		525		525		525		525		525

		530		530		530		530		530



Ni

UO2

UN

U

Ir

Energy in eV

Reflectance

Reflectance, S polarization, at 10 degrees (GIA) of various materials

0.781751

0.752358

0.808569

0.822369

0.81313

0.755452

0.744012

0.795982

0.809865

0.793621

0.714395

0.739808

0.785428

0.799163

0.736464

0.65686

0.739133

0.784157

0.798463

0.668908

0.588362

0.738649

0.782555

0.796835

0.606047

0.518369

0.738168

0.780561

0.795949

0.63036

0.440359

0.739399

0.783665

0.799952

0.616898

0.326936

0.73725

0.783701

0.8004

0.624439

0.399286

0.73583

0.786154

0.804107

0.674841

0.435074

0.731489

0.786894

0.806233

0.708544

0.44931

0.729163

0.793053

0.816393

0.721931

0.457641

0.715714

0.795846

0.828614

0.717729

0.457782

0.644004

0.72681

0.74514

0.712325

0.451777

0.365432

0.243871

0.0357592

0.70113

0.445996

0.244804

0.230465

0.248913

0.689416

0.440025

0.265385

0.211731

0.183628

0.677161

0.434329

0.0819295

0.0975102

0.149695

0.660632

0.427828

0.363872

0.416407

0.47767

0.634533

0.420863

0.482209

0.520435

0.565062

0.596409

0.413639

0.538436

0.57223

0.609351

0.552572

0.404946

0.583674

0.615594

0.647507

0.500165

0.393068

0.597327

0.628567

0.657444

0.449661

0.380625

0.59645

0.628097

0.656316

0.401114

0.370919

0.602456

0.635111

0.663027

0.354209

0.362789

0.609989

0.644003

0.67189

0.314604

0.356359

0.619868

0.655592

0.683618

0.281621

0.354497

0.629178

0.666887

0.695189

0.254162

0.350583

0.637093

0.677081

0.7058

0.23179

0.345362

0.644202

0.686726

0.716045

0.214961

0.339528

0.653365

0.698831

0.72886

0.199505

0.333312

0.661375

0.710114

0.741043

0.185254

0.326846

0.667755

0.71945

0.751541

0.172066

0.320244

0.671982

0.727031

0.760588

0.161493

0.313615

0.67241

0.731626

0.767081

0.153455

0.307287

0.663702

0.727593

0.765628

0.146377

0.301983

0.65348

0.723048

0.764109

0.140197

0.297105

0.641161

0.717903

0.76257

0.134954

0.290853

0.625619

0.711655

0.760693

0.130652

0.283727

0.605443

0.703862

0.758287

0.127403

0.275976

0.578428

0.693918

0.755107

0.124269

0.267654

0.540909

0.680566

0.750524

0.121252

0.258869

0.488851

0.663132

0.744743

0.11859

0.249662

0.418352

0.639426

0.737202

0.116419

0.240071

0.336869

0.603895

0.72514

0.115172

0.230166

0.265284

0.554637

0.710172

0.11421

0.220004

0.210444

0.486546

0.691962

0.11196

0.209651

0.16959

0.399804

0.668606

0.109263

0.199187

0.138856

0.312583

0.635113

0.106449

0.188706

0.115743

0.244871

0.589733

0.103634

0.1783

0.0978306

0.195709

0.529652

0.100839

0.168288

0.0835927

0.159545

0.452138

0.0980248

0.15873

0.0719814

0.132027

0.365399

0.0952748

0.149426

0.0624537

0.110747

0.288235

0.092636

0.139893

0.0546464

0.0942104

0.230399

0.089909

0.130402

0.0481412

0.0810252

0.187905

0.0870857

0.121164

0.042644

0.0702834

0.155973

0.0842631

0.112307

0.0379486

0.0613906

0.13134

0.0814405

0.103911

0.0338963

0.0539163

0.111846

0.0785437

0.0960268

0.0303611

0.0475346

0.096035

0.0758938

0.0886763

0.0273087

0.0421395

0.0832789

0.0734775

0.081867

0.0246482

0.0375243

0.0727971

0.0712333

0.0755877

0.0223095

0.033532

0.0640371

0.0691186

0.0698187

0.0202407

0.0300495

0.0566226

0.0671228

0.064533

0.0184

0.0269885

0.0502771

0.065243

0.0596985

0.0167501

0.0242728

0.0447784

0.0634828

0.0552832

0.0152607

0.0218416

0.0399571

0.0618806

0.051255

0.013926

0.0196813

0.0357638

0.0603656

0.0475865

0.0127417

0.0177804

0.0321584

0.0588244

0.0442535

0.0116847

0.0160943

0.0290308

0.0572298

0.0411869

0.010731

0.0145735

0.0262749

0.0556162

0.0383578

0.00986563

0.0131885

0.0238264

0.0540397

0.0357482

0.0090761

0.0119141

0.0216328

0.0525069

0.0333448

0.00835149

0.0107252

0.0196512

0.0510219

0.0311336

0.00768754

0.0096047

0.0178649

0.0495868

0.0290971

0.00709003

0.00852832

0.0162929

0.0482069

0.0272202

0.00654925

0.00726549

0.0148989

0.0468894

0.0254909

0.00605499

0.00497982

0.013645

0.0456333

0.0238959

0.00559795

0.00673472

0.0124992

0.0444473

0.0224225

0.00516862

0.00669332

0.0114303

0.0433466

0.0210589

0.00477831

0.00643758

0.0104788

0.0422942

0.0197972

0.00442926

0.00615503

0.00964892

0.0411977

0.0186288

0.00411625

0.00586769

0.00892245

0.0400617

0.0175445

0.00383403

0.00558398

0.00828316

0.0388855

0.0165373

0.00357807

0.00531303

0.00771662

0.0377291

0.0156016

0.00334533

0.00505911

0.00721207

0.0365993

0.0147312

0.00313366

0.00482212

0.00676334

0.0354967

0.0139198

0.00294067

0.00460153

0.00636551

0.0344224

0.0131639

0.00276475

0.00439884

0.00601145

0.0333805

0.0124588

0.00260445

0.00421302

0.00569725

0.0323707

0.0117998

0.00245968

0.00404622

0.00542637

0.0313931

0.0111846

0.00232637

0.00389243

0.00518323

0.0304483

0.0106094

0.00220323

0.00375029

0.00496494

0.0295356

0.0100724

0.00208963

0.00362209

0.00477487

0.0286554

0.00957048

0.00198596

0.00350746

0.00460993

0.0278062

0.00910131

0.00189237

0.00340925

0.00447493

0.0269882

0.00865701

0.00180325

0.00331866

0.00435462

0.0262013

0.0082377

0.00171891

0.00323374

0.00424442

0.0254427

0.00783539

0.00163212

0.00315117

0.00413935

0.0247155

0.00745577

0.00154581

0.00307392

0.0040432

0.0240161

0.00709673

0.0014589

0.00300177

0.00395566

0.0233442

0.00675666

0.00135596

0.00293796

0.00388207

0.0227027



R  of U oxides

		30		30		30		30		30

		35		35		35		35		35

		40		40		40		40		40

		45		45		45		45		45

		50		50		50		50		50

		55		55		55		55		55

		60		60		60		60		60

		65		65		65		65		65

		70		70		70		70		70

		75		75		75		75		75

		80		80		80		80		80

		85		85		85		85		85

		90		90		90		90		90

		95		95		95		95		95

		100		100		100		100		100

		105		105		105		105		105

		110		110		110		110		110

		115		115		115		115		115

		120		120		120		120		120

		125		125		125		125		125

		130		130		130		130		130

		135		135		135		135		135

		140		140		140		140		140

		145		145		145		145		145

		150		150		150		150		150

		155		155		155		155		155

		160		160		160		160		160

		165		165		165		165		165

		170		170		170		170		170

		175		175		175		175		175

		180		180		180		180		180

		185		185		185		185		185

		190		190		190		190		190

		195		195		195		195		195

		200		200		200		200		200

		205		205		205		205		205

		210		210		210		210		210

		215		215		215		215		215

		220		220		220		220		220

		225		225		225		225		225

		230		230		230		230		230

		235		235		235		235		235

		240		240		240		240		240

		245		245		245		245		245

		250		250		250		250		250

		255		255		255		255		255

		260		260		260		260		260

		265		265		265		265		265

		270		270		270		270		270

		275		275		275		275		275

		280		280		280		280		280

		285		285		285		285		285

		290		290		290		290		290

		295		295		295		295		295

		300		300		300		300		300

		305		305		305		305		305

		310		310		310		310		310

		315		315		315		315		315

		320		320		320		320		320

		325		325		325		325		325

		330		330		330		330		330

		335		335		335		335		335

		340		340		340		340		340

		345		345		345		345		345

		350		350		350		350		350

		355		355		355		355		355

		360		360		360		360		360

		365		365		365		365		365

		370		370		370		370		370

		375		375		375		375		375

		380		380		380		380		380

		385		385		385		385		385

		390		390		390		390		390

		395		395		395		395		395

		400		400		400		400		400

		405		405		405		405		405

		410		410		410		410		410

		415		415		415		415		415

		420		420		420		420		420

		425		425		425		425		425

		430		430		430		430		430

		435		435		435		435		435

		440		440		440		440		440

		445		445		445		445		445

		450		450		450		450		450

		455		455		455		455		455

		460		460		460		460		460

		465		465		465		465		465

		470		470		470		470		470

		475		475		475		475		475

		480		480		480		480		480

		485		485		485		485		485

		490		490		490		490		490

		495		495		495		495		495

		500		500		500		500		500

		505		505		505		505		505

		510		510		510		510		510

		515		515		515		515		515

		520		520		520		520		520

		525		525		525		525		525

		530		530		530		530		530



UO2 @10 deg, s pol.

UO3 @10 deg, s pol.

UO2 @ 5 degr

UO2 @ 15 degr

UO2 P polarization, 10 degr

Energy in eV

Reflectance

Reflectance, S polarization (mostly) of various U oxides

0.752358

0.715005

0.868181

0.6496

0.58171

0.744012

0.708111

0.863735

0.637345

0.597872

0.739808

0.706037

0.861707

0.630318

0.613633

0.739133

0.705611

0.861793

0.627525

0.631026

0.738649

0.705727

0.862063

0.624624

0.645716

0.738168

0.705442

0.86243

0.621243

0.658192

0.739399

0.705951

0.863916

0.61935

0.671245

0.73725

0.703008

0.863607

0.612237

0.67842

0.73583

0.700183

0.863931

0.604749

0.685381

0.731489

0.694185

0.862894

0.591473

0.688032

0.729163

0.689171

0.863402

0.577714

0.692225

0.715714

0.67215

0.859075

0.538537

0.685006

0.644004

0.60588

0.825356

0.398267

0.616717

0.365432

0.390881

0.670355

0.0990899

0.343392

0.244804

0.240346

0.515101

0.10337

0.211064

0.265385

0.276702

0.557087

0.0934838

0.239369

0.0819295

0.0775815

0.291499

0.0252618

0.0697872

0.363872

0.309915

0.605657

0.216268

0.275332

0.482209

0.436972

0.703084

0.314014

0.409316

0.538436

0.496225

0.745242

0.361524

0.479052

0.583674

0.542831

0.777698

0.398597

0.535457

0.597327

0.556387

0.789632

0.397977

0.557148

0.59645

0.554288

0.791666

0.383596

0.560279

0.602456

0.558692

0.797754

0.375984

0.569673

0.609989

0.56428

0.804715

0.368019

0.580133

0.619868

0.571872

0.813022

0.35963

0.592666

0.629178

0.578468

0.82108

0.345608

0.60438

0.637093

0.583185

0.828396

0.324232

0.614391

0.644202

0.586564

0.835306

0.295521

0.623334

0.653365

0.591341

0.843401

0.261053

0.634234

0.661375

0.594004

0.851089

0.218917

0.643818

0.667755

0.594129

0.858148

0.176255

0.651582

0.671982

0.590299

0.864464

0.138957

0.657009

0.67241

0.579755

0.8695

0.108893

0.658437

0.663702

0.556371

0.870845

0.0865623

0.650351

0.65348

0.526735

0.872201

0.0704478

0.640641

0.641161

0.487874

0.873643

0.0582569

0.628744

0.625619

0.436207

0.87507

0.0487815

0.613535

0.605443

0.371017

0.876439

0.0412709

0.593594

0.578428

0.300312

0.877706

0.0352159

0.566712

0.540909

0.23745

0.878674

0.0302765

0.529219

0.488851

0.188429

0.879519

0.0262031

0.477119

0.418352

0.151419

0.880092

0.0227873

0.406645

0.336869

0.123641

0.879437

0.0199258

0.325513

0.265284

0.102711

0.87855

0.0175365

0.254684

0.210444

0.0864743

0.877635

0.0155094

0.2008

0.16959

0.0735419

0.876573

0.013764

0.160927

0.138856

0.0630711

0.874523

0.0122525

0.131114

0.115743

0.0546235

0.871844

0.0109611

0.108819

0.0978306

0.0476707

0.869121

0.00984244

0.0916269

0.0835927

0.0418581

0.866301

0.00886386

0.0780234

0.0719814

0.0369128

0.863279

0.00799624

0.0669756

0.0624537

0.032703

0.858874

0.0072308

0.0579444

0.0546464

0.0291351

0.853854

0.00656159

0.0505699

0.0481412

0.0260748

0.848627

0.00597098

0.0444451

0.042644

0.0234232

0.843159

0.0054457

0.0392847

0.0379486

0.0211083

0.837402

0.00497596

0.0348892

0.0338963

0.0190716

0.831275

0.00455336

0.0311053

0.0303611

0.0172648

0.824274

0.00417051

0.0278124

0.0273087

0.0156783

0.816126

0.00382839

0.0249755

0.0246482

0.0142745

0.807492

0.00352059

0.0225081

0.0223095

0.0130241

0.798275

0.00324204

0.0203435

0.0202407

0.0119046

0.788376

0.00298894

0.0184323

0.0184

0.0108978

0.777676

0.00275808

0.0167348

0.0167501

0.00998654

0.765997

0.00254629

0.0152159

0.0152607

0.00915692

0.752328

0.00235094

0.0138469

0.013926

0.0084068

0.736095

0.00217232

0.0126221

0.0127417

0.00773463

0.717609

0.00201081

0.0115368

0.0116847

0.00712938

0.697468

0.00186408

0.0105696

0.010731

0.00657903

0.675244

0.00172947

0.0096979

0.00986563

0.00607635

0.650528

0.00160541

0.00890806

0.0090761

0.00561493

0.622798

0.00149054

0.00818827

0.00835149

0.00518924

0.590716

0.00138364

0.00752842

0.00768754

0.00479705

0.553217

0.00128439

0.00692449

0.00709003

0.00444145

0.510579

0.00119397

0.00638155

0.00654925

0.00411737

0.464506

0.00111115

0.00589065

0.00605499

0.00381954

0.415786

0.00103461

0.00544242

0.00559795

0.00354301

0.365934

0.000963064

0.00502834

0.00516862

0.0032826

0.316874

0.000895156

0.00463972

0.00477831

0.00304417

0.270863

0.000832872

0.00428668

0.00442926

0.00282918

0.232032

0.000776673

0.00397124

0.00411625

0.00263483

0.200045

0.000725849

0.00368857

0.00383403

0.00245821

0.173834

0.000679661

0.00343389

0.00357807

0.00229682

0.152207

0.000637461

0.00320307

0.00334533

0.00214909

0.134234

0.000598824

0.00299332

0.00313366

0.00201378

0.119203

0.000563454

0.00280267

0.00294067

0.00188936

0.106523

0.00053101

0.00262895

0.00276475

0.00177513

0.0957487

0.000501267

0.00247067

0.00260445

0.00167025

0.0865396

0.000474024

0.00232653

0.00245968

0.00157433

0.0787124

0.000449295

0.0021964

0.00232637

0.0014854

0.0718922

0.000426416

0.00207664

0.00220323

0.00140265

0.0659097

0.000405187

0.00196606

0.00208963

0.00132527

0.0606327

0.000385522

0.00186408

0.00198596

0.00125389

0.0560072

0.00036751

0.00177105

0.00189237

0.00118823

0.0519771

0.000351199

0.00168709

0.00180325

0.00112494

0.0483334

0.000335589

0.00160718

0.00171891

0.00106474

0.0450233

0.000320754

0.00153158

0.00163212

0.00100209

0.0417646

0.000305415

0.00145383

0.00154581

0.000939157

0.0386375

0.000290103

0.00137654

0.0014589

0.000875169

0.0356019

0.000274622

0.00129873

0.00135596

0.000797265

0.0321685

0.000256187

0.00120663



R@5degr

		30		30		30		30

		40		35		35		40

		50		40		40		50

		60		45		45		60

		70		50		50		70

		80		55		55		80

		90		60		60		90

		100		65		65		100

		110		70		70		110

		120		75		75		120

		130		80		80		130

		140		85		85		140

		150		90		90		150

		160		95		95		160

		170		100		100		170

		180		105		105		180

		190		110		110		190

		200		115		115		200

		210		120		120		210

		220		125		125		220

		230		130		130		230

		240		135		135		240

		250		140		140		250

		260		145		145		260

		270		150		150		270

		280		155		155		280

		290		160		160		290

		300		165		165		300

		310		170		170		310

		320		175		175		320

		330		180		180		330

		340		185		185		340

		350		190		190		350

		360		195		195		360

		370		200		200		370

		380		205		205		380

		390		210		210		390

		400		215		215		400

		410		220		220		410

		420		225		225		420

		430		230		230		430

		440		235		235		440

		450		240		240		450

		460		245		245		460

		470		250		250		470

		480		255		255		480

		490		260		260		490

		500		265		265		500

				270		270

				275		275

				280		280

				285		285

				290		290

				295		295

				300		300

				305		305

				310		310

				315		315

				320		320

				325		325

				330		330

				335		335

				340		340

				345		345

				350		350

				355		355

				360		360

				365		365

				370		370

				375		375

				380		380

				385		385

				390		390

				395		395

				400		400

				405		405

				410		410

				415		415

				420		420

				425		425

				430		430

				435		435

				440		440

				445		445

				450		450

				455		455

				460		460

				465		465

				470		470

				475		475

				480		480

				485		485

				490		490

				495		495

				500		500



Gold

Ir

Ni

U

Photon Energy

Reflectance

0.781967

0.902242

0.88542

0.862856

0.800024

0.891857

0.8712

0.859555

0.793233

0.859995

0.848479

0.868144

0.779363

0.820652

0.8155

0.878223

0.804485

0.780947

0.774295

0.88758

0.805962

0.796857

0.729489

0.901195

0.824273

0.788838

0.675512

0.878805

0.843407

0.793529

0.581474

0.479243

0.852839

0.824881

0.637996

0.358411

0.852933

0.845701

0.666928

0.717805

0.853072

0.854419

0.678799

0.790707

0.842515

0.853087

0.68626

0.805298

0.813694

0.851123

0.687915

0.820131

0.767848

0.846014

0.685064

0.838555

0.698862

0.840734

0.682332

0.854726

0.607763

0.83538

0.679509

0.872555

0.52213

0.827955

0.676971

0.887002

0.452543

0.81535

0.673949

0.894016

0.404081

0.79601

0.67065

0.897188

0.376763

0.772896

0.667301

0.900446

0.355343

0.743698

0.662961

0.903197

0.341396

0.713929

0.656292

0.905269

0.330323

0.683609

0.648711

0.90467

0.322606

0.651561

0.643148

0.903695

0.316212

0.622016

0.638786

0.89989

0.313013

0.595248

0.635744

0.895371

0.308009

0.571045

0.636581

0.889076

0.302845

0.549679

0.636327

0.880097

0.298629

0.532765

0.63518

0.87055

0.294972

0.516819

0.633673

0.859627

0.290849

0.501186

0.631986

0.845689

0.287129

0.485576

0.63022

0.830458

0.28467

0.471913

0.628464

0.813437

0.282817

0.46113

0.626805

0.791048

0.279776

0.451559

0.625493

0.763112

0.276338

0.442913

0.625176

0.731703

0.272947

0.435379

0.625894

0.694782

0.270061

0.429096

0.625823

0.647409

0.267705

0.424524

0.625298

0.593044

0.264451

0.420433

0.624508

0.530554

0.260718

0.416494

0.623496

0.453071

0.25684

0.413068

0.622336

0.376801

0.253124

0.410435

0.62105

0.308451

0.249413

0.409567

0.619652

0.251666

0.245284

0.410116

0.618175

0.207044

0.240897

0.40885

0.616631

0.174054

0.236381

0.406676

0.615036

0.149173

0.231784

0.404178

0.613409

0.13108

0.401577

0.611773

0.398949

0.610147

0.396196

0.608764

0.393445

0.607824

0.390904

0.607755

0.388214

0.607388

0.385169

0.60668

0.381944

0.605737

0.378522

0.604607

0.374683

0.603314

0.370828

0.601874

0.367334

0.600294

0.364119

0.598584

0.361087

0.596748

0.358228

0.594793

0.355551

0.592722

0.353086

0.590539

0.35098

0.58825

0.349218

0.585862

0.347567

0.583403

0.345714

0.580942

0.343633

0.578711

0.341516

0.576367

0.339389

0.573807

0.337271

0.571033

0.335175

0.568063

0.333131

0.564889

0.331176

0.561507

0.32932

0.557927

0.327616

0.554141

0.326154

0.550133

0.325169

0.545882

0.324101

0.541396

0.322852

0.536664

0.321202

0.531659

0.319447

0.526364

0.317621

0.52078

0.315727

0.514884

0.31377

0.508636

0.311778

0.502042

0.309755

0.495075

0.307704

0.487691

0.305636

0.479898

0.303554

0.471664

0.301468

0.462999

0.299375

0.453958

0.297285

0.444632



R(10deg) various materials

		30		30		30		30

		35		35		35		35

		40		40		40		40

		45		45		45		45

		50		50		50		50

		55		55		55		55

		60		60		60		60

		65		65		65		65

		70		70		70		70

		75		75		75		75

		80		80		80		80

		85		85		85		85

		90		90		90		90

		95		95		95		95

		100		100		100		100

		105		105		105		105

		110		110		110		110

		115		115		115		115

		120		120		120		120

		125		125		125		125

		130		130		130		130

		135		135		135		135

		140		140		140		140

		145		145		145		145

		150		150		150		150

		155		155		155		155

		160		160		160		160

		165		165		165		165

		170		170		170		170

		175		175		175		175

		180		180		180		180

		185		185		185		185

		190		190		190		190

		195		195		195		195

		200		200		200		200

		205		205		205		205

		210		210		210		210

		215		215		215		215

		220		220		220		220

		225		225		225		225

		230		230		230		230

		235		235		235		235

		240		240		240		240

		245		245		245		245

		250		250		250		250

		255		255		255		255

		260		260		260		260

		265		265		265		265

		270		270		270		270

		275		275		275		275

		280		280		280		280

		285		285		285		285

		290		290		290		290

		295		295		295		295

		300		300		300		300

		305		305		305		305

		310		310		310		310

		315		315		315		315

		320		320		320		320

		325		325		325		325

		330		330		330		330

		335		335		335		335

		340		340		340		340

		345		345		345		345

		350		350		350		350

		355		355		355		355

		360		360		360		360

		365		365		365		365

		370		370		370		370

		375		375		375		375

		380		380		380		380

		385		385		385		385

		390		390		390		390

		395		395		395		395

		400		400		400		400

		405		405		405		405

		410		410		410		410

		415		415		415		415

		420		420		420		420

		425		425		425		425

		430		430		430		430

		435		435		435		435

		440		440		440		440

		445		445		445		445

		450		450		450		450

		455		455		455		455

		460		460		460		460

		465		465		465		465

		470		470		470		470

		475		475		475		475

		480		480		480		480

		485		485		485		485

		490		490		490		490

		495		495		495		495

		500		500		500		500

		505		505		505		505

		510		510		510		510

		515		515		515		515

		520		520		520		520

		525		525		525		525

		530		530		530		530



Au

Ir

Ni

U

Energy in eV

Reflectance

Reflectance, S polarization, at 10 degrees of various materials

0.723783

0.81313

0.781751

0.822369

0.736434

0.793621

0.755452

0.809865

0.71391

0.736464

0.714395

0.799163

0.70209

0.668908

0.65686

0.798463

0.684751

0.606047

0.588362

0.796835

0.657987

0.63036

0.518369

0.795949

0.65548

0.616898

0.440359

0.799952

0.67498

0.624439

0.326936

0.8004

0.680996

0.674841

0.399286

0.804107

0.672857

0.708544

0.435074

0.806233

0.673456

0.721931

0.44931

0.816393

0.66704

0.717729

0.457641

0.828614

0.694923

0.712325

0.457782

0.74514

0.711785

0.70113

0.451777

0.0357592

0.716506

0.689416

0.445996

0.248913

0.723073

0.677161

0.440025

0.183628

0.723347

0.660632

0.434329

0.149695

0.71972

0.634533

0.427828

0.47767

0.714157

0.596409

0.420863

0.565062

0.707337

0.552572

0.413639

0.609351

0.703857

0.500165

0.404946

0.647507

0.693656

0.449661

0.393068

0.657444

0.66953

0.401114

0.380625

0.656316

0.63916

0.354209

0.370919

0.663027

0.595603

0.314604

0.362789

0.67189

0.547305

0.281621

0.356359

0.683618

0.484288

0.254162

0.354497

0.695189

0.414165

0.23179

0.350583

0.7058

0.340773

0.214961

0.345362

0.716045

0.268198

0.199505

0.339528

0.72886

0.211939

0.185254

0.333312

0.741043

0.169881

0.172066

0.326846

0.751541

0.139467

0.161493

0.320244

0.760588

0.117782

0.153455

0.313615

0.767081

0.102795

0.146377

0.307287

0.765628

0.0921609

0.140197

0.301983

0.764109

0.0845752

0.134954

0.297105

0.76257

0.0801094

0.130652

0.290853

0.760693

0.0759386

0.127403

0.283727

0.758287

0.0721968

0.124269

0.275976

0.755107

0.069306

0.121252

0.267654

0.750524

0.0671227

0.11859

0.258869

0.744743

0.0650145

0.116419

0.249662

0.737202

0.0630702

0.115172

0.240071

0.72514

0.0615764

0.11421

0.230166

0.710172

0.0602391

0.11196

0.220004

0.691962

0.058812

0.109263

0.209651

0.668606

0.0575119

0.106449

0.199187

0.635113

0.0564451

0.103634

0.188706

0.589733

0.0556213

0.100839

0.1783

0.529652

0.054608

0.0980248

0.168288

0.452138

0.0533275

0.0952748

0.15873

0.365399

0.0520154

0.092636

0.149426

0.288235

0.0507405

0.089909

0.139893

0.230399

0.0495262

0.0870857

0.130402

0.187905

0.0483953

0.0842631

0.121164

0.155973

0.047396

0.0814405

0.112307

0.13134

0.046357

0.0785437

0.103911

0.111846

0.0452629

0.0758938

0.0960268

0.096035

0.0441689

0.0734775

0.0886763

0.0832789

0.0431156

0.0712333

0.081867

0.0727971

0.0421129

0.0691186

0.0755877

0.0640371

0.0411714

0.0671228

0.0698187

0.0566226

0.0403061

0.065243

0.064533

0.0502771

0.039577

0.0634828

0.0596985

0.0447784

0.038786

0.0618806

0.0552832

0.0399571

0.0378721

0.0603656

0.051255

0.0357638

0.0369205

0.0588244

0.0475865

0.0321584

0.0359588

0.0572298

0.0442535

0.0290308

0.0350129

0.0556162

0.0411869

0.0262749

0.0340926

0.0540397

0.0383578

0.0238264

0.0332031

0.0525069

0.0357482

0.0216328

0.032349

0.0510219

0.0333448

0.0196512

0.0315371

0.0495868

0.0311336

0.0178649

0.0307889

0.0482069

0.0290971

0.0162929

0.030032

0.0468894

0.0272202

0.0148989

0.0292425

0.0456333

0.0254909

0.013645

0.0284313

0.0444473

0.0238959

0.0124992

0.0276156

0.0433466

0.0224225

0.0114303

0.0268158

0.0422942

0.0210589

0.0104788

0.0260378

0.0411977

0.0197972

0.00964892

0.0252828

0.0400617

0.0186288

0.00892245

0.0245521

0.0388855

0.0175445

0.00828316

0.0238554

0.0377291

0.0165373

0.00771662

0.0231819

0.0365993

0.0156016

0.00721207

0.0225274

0.0354967

0.0147312

0.00676334

0.0218635

0.0344224

0.0139198

0.00636551

0.021214

0.0333805

0.0131639

0.00601145

0.0205804

0.0323707

0.0124588

0.00569725

0.0199638

0.0313931

0.0117998

0.00542637

0.0193671

0.0304483

0.0111846

0.00518323

0.0187898

0.0295356

0.0106094

0.00496494

0.0182315

0.0286554

0.0100724

0.00477487

0.0176926

0.0278062

0.00957048

0.00460993

0.0171725

0.0269882

0.00910131

0.00447493

0.0166722

0.0262013

0.00865701

0.00435462

0.0161899

0.0254427

0.0082377

0.00424442

0.0157223

0.0247155

0.00783539

0.00413935

0.0152698

0.0240161

0.00745577

0.0040432

0.0148317

0.0233442

0.00709673

0.00395566

0.0144086

0.0227027

0.00675666

0.00388207



R @ 5 degr

		30		30		30		30

		35		35		35		35

		40		40		40		40

		45		45		45		45

		50		50		50		50

		55		55		55		55

		60		60		60		60

		65		65		65		65

		70		70		70		70

		75		75		75		75

		80		80		80		80

		85		85		85		85

		90		90		90		90

		95		95		95		95

		100		100		100		100

		105		105		105		105

		110		110		110		110

		115		115		115		115

		120		120		120		120

		125		125		125		125

		130		130		130		130

		135		135		135		135

		140		140		140		140

		145		145		145		145

		150		150		150		150

		155		155		155		155

		160		160		160		160

		165		165		165		165

		170		170		170		170

		175		175		175		175

		180		180		180		180

		185		185		185		185

		190		190		190		190

		195		195		195		195

		200		200		200		200

		205		205		205		205

		210		210		210		210

		215		215		215		215

		220		220		220		220

		225		225		225		225

		230		230		230		230

		235		235		235		235

		240		240		240		240

		245		245		245		245

		250		250		250		250

		255		255		255		255

		260		260		260		260

		265		265		265		265

		270		270		270		270

		275		275		275		275

		280		280		280		280

		285		285		285		285

		290		290		290		290

		295		295		295		295

		300		300		300		300

		305		305		305		305

		310		310		310		310

		315		315		315		315

		320		320		320		320

		325		325		325		325

		330		330		330		330

		335		335		335		335

		340		340		340		340

		345		345		345		345

		350		350		350		350

		355		355		355		355

		360		360		360		360

		365		365		365		365

		370		370		370		370

		375		375		375		375

		380		380		380		380

		385		385		385		385

		390		390		390		390

		395		395		395		395

		400		400		400		400

		405		405		405		405

		410		410		410		410

		415		415		415		415

		420		420		420		420

		425		425		425		425

		430		430		430		430

		435		435		435		435

		440		440		440		440

		445		445		445		445

		450		450		450		450

		455		455		455		455

		460		460		460		460

		465		465		465		465

		470		470		470		470

		475		475		475		475

		480		480		480		480

		485		485		485		485

		490		490		490		490

		495		495		495		495

		500		500		500		500

		505		505		505		505

		510		510		510		510

		515		515		515		515

		520		520		520		520

		525		525		525		525

		530		530		530		530



Ir

ThO2

UO2

Ni

Energy eV

Reflectance

Reflectance at 5 degrees, s polarization

0.902242

0.875971

0.868181

0.88542

0.891857

0.880895

0.863735

0.8712

0.859995

0.884009

0.861707

0.848479

0.820652

0.884684

0.861793

0.8155

0.780947

0.883377

0.862063

0.774295

0.796857

0.88095

0.86243

0.729489

0.788838

0.874687

0.863916

0.675512

0.793529

0.867197

0.863607

0.581474

0.824881

0.856803

0.863931

0.637996

0.845701

0.841451

0.862894

0.666928

0.854419

0.815409

0.863402

0.678799

0.853087

0.753544

0.859075

0.68626

0.851123

0.476678

0.825356

0.687915

0.846014

0.587299

0.670355

0.685064

0.840734

0.374326

0.515101

0.682332

0.83538

0.617117

0.557087

0.679509

0.827955

0.725888

0.291499

0.676971

0.81535

0.761326

0.605657

0.673949

0.79601

0.775173

0.703084

0.67065

0.772896

0.789526

0.745242

0.667301

0.743698

0.806447

0.777698

0.662961

0.713929

0.816906

0.789632

0.656292

0.683609

0.820913

0.791666

0.648711

0.651561

0.828745

0.797754

0.643148

0.622016

0.836898

0.804715

0.638786

0.595248

0.846119

0.813022

0.635744

0.571045

0.859602

0.82108

0.636581

0.549679

0.869942

0.828396

0.636327

0.532765

0.877781

0.835306

0.63518

0.516819

0.882476

0.843401

0.633673

0.501186

0.883451

0.851089

0.631986

0.485576

0.885249

0.858148

0.63022

0.471913

0.887154

0.864464

0.628464

0.46113

0.888327

0.8695

0.626805

0.451559

0.888852

0.870845

0.625493

0.442913

0.888556

0.872201

0.625176

0.435379

0.885204

0.873643

0.625894

0.429096

0.881779

0.87507

0.625823

0.424524

0.878343

0.876439

0.625298

0.420433

0.874803

0.877706

0.624508

0.416494

0.870725

0.878674

0.623496

0.413068

0.865497

0.879519

0.622336

0.410435

0.859782

0.880092

0.62105

0.409567

0.853626

0.879437

0.619652

0.410116

0.847392

0.87855

0.618175

0.40885

0.840886

0.877635

0.616631

0.406676

0.83395

0.876573

0.615036

0.404178

0.825912

0.874523

0.613409

0.401577

0.816381

0.871844

0.611773

0.398949

0.806317

0.869121

0.610147

0.396196

0.795635

0.866301

0.608764

0.393445

0.784255

0.863279

0.607824

0.390904

0.772133

0.858874

0.607755

0.388214

0.760021

0.853854

0.607388

0.385169

0.747281

0.848627

0.60668

0.381944

0.733273

0.843159

0.605737

0.378522

0.717736

0.837402

0.604607

0.374683

0.699173

0.831275

0.603314

0.370828

0.677167

0.824274

0.601874

0.367334

0.652939

0.816126

0.600294

0.364119

0.62573

0.807492

0.598584

0.361087

0.593999

0.798275

0.596748

0.358228

0.557888

0.788376

0.594793

0.355551

0.516978

0.777676

0.592722

0.353086

0.469221

0.765997

0.590539

0.35098

0.413857

0.752328

0.58825

0.349218

0.355876

0.736095

0.585862

0.347567

0.300318

0.717609

0.583403

0.345714

0.248431

0.697468

0.580942

0.343633

0.205714

0.675244

0.578711

0.341516

0.173037

0.650528

0.576367

0.339389

0.14765

0.622798

0.573807

0.337271

0.127907

0.590716

0.571033

0.335175

0.112629

0.553217

0.568063

0.333131

0.101158

0.510579

0.564889

0.331176

0.0912284

0.464506

0.561507

0.32932

0.0826367

0.415786

0.557927

0.327616

0.0752352

0.365934

0.554141

0.326154

0.0689022

0.316874

0.550133

0.325169

0.0635561

0.270863

0.545882

0.324101

0.0590216

0.232032

0.541396

0.322852

0.0551817

0.200045

0.536664

0.321202

0.0520019

0.173834

0.531659

0.319447

0.0496066

0.152207

0.526364

0.317621

0.047557

0.134234

0.52078

0.315727

0.0456866

0.119203

0.514884

0.31377

0.0440636

0.106523

0.508636

0.311778

0.0427867

0.0957487

0.502042

0.309755

0.0418445

0.0865396

0.495075

0.307704

0.0407398

0.0787124

0.487691

0.305636

0.0396654

0.0718922

0.479898

0.303554

0.0386264

0.0659097

0.471664

0.301468

0.0377612

0.0606327

0.462999

0.299375

0.0370068

0.0560072

0.453958

0.297285

0.0363882

0.0519771

0.444632

0.295207

0.0354297

0.0483334

0.435095

0.293128

0.0343392

0.0450233

0.425038

0.291084

0.033007

0.0417646

0.413846

0.289056

0.0315889

0.0386375

0.401816

0.287053

0.0300656

0.0356019

0.388877

0.285112

0.0280973

0.0321685

0.374993



AuRat10&5

		Au Rho=19.31, S				ig=0.nm, P=1., 10.deg				Au Rho=19.31, S		ig=0.nm, P=0., 5.deg

		Photon Energy		nm		(eV), Reflectivity				Photon Energy		(eV), Reflectivity

		30		41.3333333333		0.723783				30		0.781967

		35		35.4285714286		0.736434				40		0.800024

		40		31		0.71391				50		0.793233

		45		27.5555555556		0.70209				60		0.779363

		50		24.8		0.684751				70		0.804485

		55		22.5454545455		0.657987				80		0.805962

		60		20.6666666667		0.65548				90		0.824273

		65		19.0769230769		0.67498				100		0.843407

		70		17.7142857143		0.680996				110		0.852839

		75		16.5333333333		0.672857				120		0.852933

		80		15.5		0.673456				130		0.853072

		85		14.5882352941		0.66704				140		0.842515

		90		13.7777777778		0.694923				150		0.813694

		95		13.0526315789		0.711785				160		0.767848

		100		12.4		0.716506				170		0.698862

		105		11.8095238095		0.723073				180		0.607763

		110		11.2727272727		0.723347				190		0.52213

		115		10.7826086957		0.71972				200		0.452543

		120		10.3333333333		0.714157				210		0.404081

		125		9.92		0.707337				220		0.376763

		130		9.5384615385		0.703857				230		0.355343

		135		9.1851851852		0.693656				240		0.341396

		140		8.8571428571		0.66953				250		0.330323

		145		8.5517241379		0.63916				260		0.322606

		150		8.2666666667		0.595603				270		0.316212

		155		8		0.547305				280		0.313013

		160		7.75		0.484288				290		0.308009

		165		7.5151515152		0.414165				300		0.302845

		170		7.2941176471		0.340773				310		0.298629

		175		7.0857142857		0.268198				320		0.294972

		180		6.8888888889		0.211939				330		0.290849

		185		6.7027027027		0.169881				340		0.287129

		190		6.5263157895		0.139467				350		0.28467

		195		6.358974359		0.117782				360		0.282817

		200		6.2		1.03E-01				370		0.279776

		205		6.0487804878		9.22E-02				380		0.276338

		210		5.9047619048		8.46E-02				390		0.272947

		215		5.7674418605		8.01E-02				400		0.270061

		220		5.6363636364		7.59E-02				410		0.267705

		225		5.5111111111		7.22E-02				420		0.264451

		230		5.3913043478		6.93E-02				430		0.260718

		235		5.2765957447		6.71E-02				440		0.25684

		240		5.1666666667		6.50E-02				450		0.253124

		245		5.0612244898		6.31E-02				460		0.249413

		250		4.96		6.16E-02				470		0.245284

		255		4.862745098		6.02E-02				480		0.240897

		260		4.7692307692		5.88E-02				490		0.236381

		265		4.679245283		5.75E-02				500		0.231784

		270		4.5925925926		5.64E-02

		275		4.5090909091		5.56E-02

		280		4.4285714286		5.46E-02

		285		4.350877193		5.33E-02

		290		4.275862069		5.20E-02

		295		4.2033898305		5.07E-02

		300		4.1333333333		4.95E-02

		305		4.0655737705		4.84E-02

		310		4		4.74E-02

		315		3.9365079365		4.64E-02

		320		3.875		4.53E-02

		325		3.8153846154		4.42E-02

		330		3.7575757576		4.31E-02

		335		3.7014925373		4.21E-02

		340		3.6470588235		4.12E-02

		345		3.5942028986		4.03E-02

		350		3.5428571429		3.96E-02

		355		3.4929577465		3.88E-02

		360		3.4444444444		3.79E-02

		365		3.397260274		3.69E-02

		370		3.3513513514		3.60E-02

		375		3.3066666667		3.50E-02

		380		3.2631578947		3.41E-02

		385		3.2207792208		3.32E-02

		390		3.1794871795		3.23E-02

		395		3.1392405063		3.15E-02

		400		3.1		3.08E-02

		405		3.0617283951		3.00E-02

		410		3.0243902439		2.92E-02

		415		2.9879518072		2.84E-02

		420		2.9523809524		2.76E-02

		425		2.9176470588		2.68E-02

		430		2.8837209302		2.60E-02

		435		2.8505747126		2.53E-02

		440		2.8181818182		2.46E-02

		445		2.7865168539		2.39E-02

		450		2.7555555556		2.32E-02

		455		2.7252747253		2.25E-02

		460		2.6956521739		2.19E-02

		465		2.6666666667		2.12E-02

		470		2.6382978723		2.06E-02

		475		2.6105263158		2.00E-02

		480		2.5833333333		1.94E-02

		485		2.5567010309		1.88E-02

		490		2.5306122449		1.82E-02

		495		2.5050505051		1.77E-02

		500		2.48		1.72E-02

		505		2.4554455446		1.67E-02

		510		2.431372549		1.62E-02

		515		2.4077669903		1.57E-02

		520		2.3846153846		1.53E-02

		525		2.3619047619		1.48E-02

		530		2.3396226415		1.44E-02





Ni R@ 10%

		Ni Rho=8.9, Sig						=0.nm, P=1., 10.deg

		Photon Energy		nm		nm		(eV), Reflectivity

		30		41.3333333333		41.3333333333		0.781751

		35		35.4285714286		35.4285714286		0.755452

		40		31		31		0.714395

		45		27.5555555556		27.5555555556		0.65686

		50		24.8		24.8		0.588362

		55		22.5454545455		22.5454545455		0.518369

		60		20.6666666667		20.6666666667		0.440359

		65		19.0769230769		19.0769230769		0.326936

		70		17.7142857143		17.7142857143		0.399286

		75		16.5333333333		16.5333333333		0.435074

		80		15.5		15.5		0.44931

		85		14.5882352941		14.5882352941		0.457641

		90		13.7777777778		13.7777777778		0.457782

		95		13.0526315789		13.0526315789		0.451777

		100		12.4		12.4		0.445996

		105		11.8095238095		11.8095238095		0.440025

		110		11.2727272727		11.2727272727		0.434329

		115		10.7826086957		10.7826086957		0.427828

		120		10.3333333333		10.3333333333		0.420863

		125		9.92		9.92		0.413639

		130		9.5384615385		9.5384615385		0.404946

		135		9.1851851852		9.1851851852		0.393068

		140		8.8571428571		8.8571428571		0.380625

		145		8.5517241379		8.5517241379		0.370919

		150		8.2666666667		8.2666666667		0.362789

		155		8		8		0.356359

		160		7.75		7.75		0.354497

		165		7.5151515152		7.5151515152		0.350583

		170		7.2941176471		7.2941176471		0.345362

		175		7.0857142857		7.0857142857		0.339528

		180		6.8888888889		6.8888888889		0.333312

		185		6.7027027027		6.7027027027		0.326846

		190		6.5263157895		6.5263157895		0.320244

		195		6.358974359		6.358974359		0.313615

		200		6.2		6.2		0.307287

		205		6.0487804878		6.0487804878		0.301983

		210		5.9047619048		5.9047619048		0.297105

		215		5.7674418605		5.7674418605		0.290853

		220		5.6363636364		5.6363636364		0.283727

		225		5.5111111111		5.5111111111		0.275976

		230		5.3913043478		5.3913043478		0.267654

		235		5.2765957447		5.2765957447		0.258869

		240		5.1666666667		5.1666666667		0.249662

		245		5.0612244898		5.0612244898		0.240071

		250		4.96		4.96		0.230166

		255		4.862745098		4.862745098		0.220004

		260		4.7692307692		4.7692307692		0.209651

		265		4.679245283		4.679245283		0.199187

		270		4.5925925926		4.5925925926		0.188706

		275		4.5090909091		4.5090909091		0.1783

		280		4.4285714286		4.4285714286		0.168288

		285		4.350877193		4.350877193		0.15873

		290		4.275862069		4.275862069		0.149426

		295		4.2033898305		4.2033898305		0.139893

		300		4.1333333333		4.1333333333		0.130402

		305		4.0655737705		4.0655737705		0.121164

		310		4		4		0.112307

		315		3.9365079365		3.9365079365		1.04E-01

		320		3.875		3.875		9.60E-02

		325		3.8153846154		3.8153846154		8.87E-02

		330		3.7575757576		3.7575757576		8.19E-02

		335		3.7014925373		3.7014925373		7.56E-02

		340		3.6470588235		3.6470588235		6.98E-02

		345		3.5942028986		3.5942028986		6.45E-02

		350		3.5428571429		3.5428571429		5.97E-02

		355		3.4929577465		3.4929577465		5.53E-02

		360		3.4444444444		3.4444444444		5.13E-02

		365		3.397260274		3.397260274		4.76E-02

		370		3.3513513514		3.3513513514		4.43E-02

		375		3.3066666667		3.3066666667		4.12E-02

		380		3.2631578947		3.2631578947		3.84E-02

		385		3.2207792208		3.2207792208		3.57E-02

		390		3.1794871795		3.1794871795		3.33E-02

		395		3.1392405063		3.1392405063		3.11E-02

		400		3.1		3.1		2.91E-02

		405		3.0617283951		3.0617283951		2.72E-02

		410		3.0243902439		3.0243902439		2.55E-02

		415		2.9879518072		2.9879518072		2.39E-02

		420		2.9523809524		2.9523809524		2.24E-02

		425		2.9176470588		2.9176470588		2.11E-02

		430		2.8837209302		2.8837209302		1.98E-02

		435		2.8505747126		2.8505747126		1.86E-02

		440		2.8181818182		2.8181818182		1.75E-02

		445		2.7865168539		2.7865168539		1.65E-02

		450		2.7555555556		2.7555555556		1.56E-02

		455		2.7252747253		2.7252747253		1.47E-02

		460		2.6956521739		2.6956521739		1.39E-02

		465		2.6666666667		2.6666666667		1.32E-02

		470		2.6382978723		2.6382978723		1.25E-02

		475		2.6105263158		2.6105263158		1.18E-02

		480		2.5833333333		2.5833333333		1.12E-02

		485		2.5567010309		2.5567010309		1.06E-02

		490		2.5306122449		2.5306122449		1.01E-02

		495		2.5050505051		2.5050505051		9.57E-03

		500		2.48		2.48		9.10E-03

		505		2.4554455446		2.4554455446		8.66E-03

		510		2.431372549		2.431372549		8.24E-03

		515		2.4077669903		2.4077669903		7.84E-03

		520		2.3846153846		2.3846153846		7.46E-03

		525		2.3619047619		2.3619047619		7.10E-03

		530		2.3396226415		2.3396226415		6.76E-03





NiRat5%

		Ni Rho=8.9, Sig		=0.nm, P=1., 5.deg

		Photon Energy		(eV), Reflectivity

		30		0.88542

		35		0.8712

		40		0.848479

		45		0.8155

		50		0.774295

		55		0.729489

		60		0.675512

		65		0.581474

		70		0.637996

		75		0.666928

		80		0.678799

		85		0.68626

		90		0.687915

		95		0.685064

		100		0.682332

		105		0.679509

		110		0.676971

		115		0.673949

		120		0.67065

		125		0.667301

		130		0.662961

		135		0.656292

		140		0.648711

		145		0.643148

		150		0.638786

		155		0.635744

		160		0.636581

		165		0.636327

		170		0.63518

		175		0.633673

		180		0.631986

		185		0.63022

		190		0.628464

		195		0.626805

		200		0.625493

		205		0.625176

		210		0.625894

		215		0.625823

		220		0.625298

		225		0.624508

		230		0.623496

		235		0.622336

		240		0.62105

		245		0.619652

		250		0.618175

		255		0.616631

		260		0.615036

		265		0.613409

		270		0.611773

		275		0.610147

		280		0.608764

		285		0.607824

		290		0.607755

		295		0.607388

		300		0.60668

		305		0.605737

		310		0.604607

		315		0.603314

		320		0.601874

		325		0.600294

		330		0.598584

		335		0.596748

		340		0.594793

		345		0.592722

		350		0.590539

		355		0.58825

		360		0.585862

		365		0.583403

		370		0.580942

		375		0.578711

		380		0.576367

		385		0.573807

		390		0.571033

		395		0.568063

		400		0.564889

		405		0.561507

		410		0.557927

		415		0.554141

		420		0.550133

		425		0.545882

		430		0.541396

		435		0.536664

		440		0.531659

		445		0.526364

		450		0.52078

		455		0.514884

		460		0.508636

		465		0.502042

		470		0.495075

		475		0.487691

		480		0.479898

		485		0.471664

		490		0.462999

		495		0.453958

		500		0.444632

		505		0.435095

		510		0.425038

		515		0.413846

		520		0.401816

		525		0.388877

		530		0.374993





IrRat10%

		Ir Rho=22.42, S				ig=0.nm, P=1., 10.deg

		Photon Energy		nm,		(eV), Reflectivity

		30		41.3333333333		0.81313

		35		35.4285714286		0.793621

		40		31		0.736464

		45		27.5555555556		0.668908

		50		24.8		0.606047

		55		22.5454545455		0.63036

		60		20.6666666667		0.616898

		65		19.0769230769		0.624439

		70		17.7142857143		0.674841

		75		16.5333333333		0.708544

		80		15.5		0.721931

		85		14.5882352941		0.717729

		90		13.7777777778		0.712325

		95		13.0526315789		0.70113

		100		12.4		0.689416

		105		11.8095238095		0.677161

		110		11.2727272727		0.660632

		115		10.7826086957		0.634533

		120		10.3333333333		0.596409

		125		9.92		0.552572

		130		9.5384615385		0.500165

		135		9.1851851852		0.449661

		140		8.8571428571		0.401114

		145		8.5517241379		0.354209

		150		8.2666666667		0.314604

		155		8		0.281621

		160		7.75		0.254162

		165		7.5151515152		0.23179

		170		7.2941176471		0.214961

		175		7.0857142857		0.199505

		180		6.8888888889		0.185254

		185		6.7027027027		0.172066

		190		6.5263157895		0.161493

		195		6.358974359		0.153455

		200		6.2		0.146377

		205		6.0487804878		0.140197

		210		5.9047619048		0.134954

		215		5.7674418605		0.130652

		220		5.6363636364		0.127403

		225		5.5111111111		0.124269

		230		5.3913043478		0.121252

		235		5.2765957447		0.11859

		240		5.1666666667		0.116419

		245		5.0612244898		0.115172

		250		4.96		0.11421

		255		4.862745098		0.11196

		260		4.7692307692		0.109263

		265		4.679245283		0.106449

		270		4.5925925926		1.04E-01

		275		4.5090909091		1.01E-01

		280		4.4285714286		9.80E-02

		285		4.350877193		9.53E-02

		290		4.275862069		9.26E-02

		295		4.2033898305		8.99E-02

		300		4.1333333333		8.71E-02

		305		4.0655737705		8.43E-02

		310		4		8.14E-02

		315		3.9365079365		7.85E-02

		320		3.875		7.59E-02

		325		3.8153846154		7.35E-02

		330		3.7575757576		7.12E-02

		335		3.7014925373		6.91E-02

		340		3.6470588235		6.71E-02

		345		3.5942028986		6.52E-02

		350		3.5428571429		6.35E-02

		355		3.4929577465		6.19E-02

		360		3.4444444444		6.04E-02

		365		3.397260274		5.88E-02

		370		3.3513513514		5.72E-02

		375		3.3066666667		5.56E-02

		380		3.2631578947		5.40E-02

		385		3.2207792208		5.25E-02

		390		3.1794871795		5.10E-02

		395		3.1392405063		4.96E-02

		400		3.1		4.82E-02

		405		3.0617283951		4.69E-02

		410		3.0243902439		4.56E-02

		415		2.9879518072		4.44E-02

		420		2.9523809524		4.33E-02

		425		2.9176470588		4.23E-02

		430		2.8837209302		4.12E-02

		435		2.8505747126		4.01E-02

		440		2.8181818182		3.89E-02

		445		2.7865168539		3.77E-02

		450		2.7555555556		3.66E-02

		455		2.7252747253		3.55E-02

		460		2.6956521739		3.44E-02

		465		2.6666666667		3.34E-02

		470		2.6382978723		3.24E-02

		475		2.6105263158		3.14E-02

		480		2.5833333333		3.04E-02

		485		2.5567010309		2.95E-02

		490		2.5306122449		2.87E-02

		495		2.5050505051		2.78E-02

		500		2.48		2.70E-02

		505		2.4554455446		2.62E-02

		510		2.431372549		2.54E-02

		515		2.4077669903		2.47E-02

		520		2.3846153846		2.40E-02

		525		2.3619047619		2.33E-02

		530		2.3396226415		2.27E-02





IrRat5%

		s		ig=0.nm, P=1., 5.deg

		Photon Energy		(eV), Reflectivity

		30		0.902242

		35		0.891857

		40		0.859995

		45		0.820652

		50		0.780947

		55		0.796857

		60		0.788838

		65		0.793529

		70		0.824881

		75		0.845701

		80		0.854419

		85		0.853087

		90		0.851123

		95		0.846014

		100		0.840734

		105		0.83538

		110		0.827955

		115		0.81535

		120		0.79601

		125		0.772896

		130		0.743698

		135		0.713929

		140		0.683609

		145		0.651561

		150		0.622016

		155		0.595248

		160		0.571045

		165		0.549679

		170		0.532765

		175		0.516819

		180		0.501186

		185		0.485576

		190		0.471913

		195		0.46113

		200		0.451559

		205		0.442913

		210		0.435379

		215		0.429096

		220		0.424524

		225		0.420433

		230		0.416494

		235		0.413068

		240		0.410435

		245		0.409567

		250		0.410116

		255		0.40885

		260		0.406676

		265		0.404178

		270		0.401577

		275		0.398949

		280		0.396196

		285		0.393445

		290		0.390904

		295		0.388214

		300		0.385169

		305		0.381944

		310		0.378522

		315		0.374683

		320		0.370828

		325		0.367334

		330		0.364119

		335		0.361087

		340		0.358228

		345		0.355551

		350		0.353086

		355		0.35098

		360		0.349218

		365		0.347567

		370		0.345714

		375		0.343633

		380		0.341516

		385		0.339389

		390		0.337271

		395		0.335175

		400		0.333131

		405		0.331176

		410		0.32932

		415		0.327616

		420		0.326154

		425		0.325169

		430		0.324101

		435		0.322852

		440		0.321202

		445		0.319447

		450		0.317621

		455		0.315727

		460		0.31377

		465		0.311778

		470		0.309755

		475		0.307704

		480		0.305636

		485		0.303554

		490		0.301468

		495		0.299375

		500		0.297285

		505		0.295207

		510		0.293128

		515		0.291084

		520		0.289056

		525		0.287053

		530		0.285112





ThO2Rat5%

		ThO2 Rho=9.89,		Sig=0.nm, P=1., 5.deg

		Photon Energy		(eV), Reflectivity

		30		0.875971

		35		0.880895

		40		0.884009

		45		0.884684

		50		0.883377

		55		0.88095

		60		0.874687

		65		0.867197

		70		0.856803

		75		0.841451

		80		0.815409

		85		0.753544

		90		0.476678

		95		0.587299

		100		0.374326

		105		0.617117

		110		0.725888

		115		0.761326

		120		0.775173

		125		0.789526

		130		0.806447

		135		0.816906

		140		0.820913

		145		0.828745

		150		0.836898

		155		0.846119

		160		0.859602

		165		0.869942

		170		0.877781

		175		0.882476

		180		0.883451

		185		0.885249

		190		0.887154

		195		0.888327

		200		0.888852

		205		0.888556

		210		0.885204

		215		0.881779

		220		0.878343

		225		0.874803

		230		0.870725

		235		0.865497

		240		0.859782

		245		0.853626

		250		0.847392

		255		0.840886

		260		0.83395

		265		0.825912

		270		0.816381

		275		0.806317

		280		0.795635

		285		0.784255

		290		0.772133

		295		0.760021

		300		0.747281

		305		0.733273

		310		0.717736

		315		0.699173

		320		0.677167

		325		0.652939

		330		0.62573

		335		0.593999

		340		0.557888

		345		0.516978

		350		0.469221

		355		0.413857

		360		0.355876

		365		0.300318

		370		0.248431

		375		0.205714

		380		0.173037

		385		0.14765

		390		0.127907

		395		0.112629

		400		1.01E-01

		405		9.12E-02

		410		8.26E-02

		415		7.52E-02

		420		6.89E-02

		425		6.36E-02

		430		5.90E-02

		435		5.52E-02

		440		5.20E-02

		445		4.96E-02

		450		4.76E-02

		455		4.57E-02

		460		4.41E-02

		465		4.28E-02

		470		4.18E-02

		475		4.07E-02

		480		3.97E-02

		485		3.86E-02

		490		3.78E-02

		495		3.70E-02

		500		3.64E-02

		505		3.54E-02

		510		3.43E-02

		515		3.30E-02

		520		3.16E-02

		525		3.01E-02

		530		2.81E-02





ThO2Rat10%

		ThO2 Rho=9.89,				Sig=0.nm, P=1., 10.deg

		Photon Energy		nm		(eV), Reflectivity

		30		41.3333333333		0.765758

		35		35.4285714286		0.773783

		40		31		0.778459

		45		27.5555555556		0.778603

		50		24.8		0.77501

		55		22.5454545455		0.769082

		60		20.6666666667		0.755896

		65		19.0769230769		0.740047

		70		17.7142857143		0.718276

		75		16.5333333333		0.686531

		80		15.5		0.633857

		85		14.5882352941		0.516016

		90		13.7777777778		0.193703

		95		13.0526315789		0.270144

		100		12.4		0.142456

		105		11.8095238095		0.373515

		110		11.2727272727		0.512528

		115		10.7826086957		0.558887

		120		10.3333333333		0.575615

		125		9.92		0.594479

		130		9.5384615385		0.618005

		135		9.1851851852		0.630483

		140		8.8571428571		0.632357

		145		8.5517241379		0.641097

		150		8.2666666667		0.650205

		155		8		0.661555

		160		7.75		0.68069

		165		7.5151515152		0.693239

		170		7.2941176471		0.700116

		175		7.0857142857		0.698918

		180		6.8888888889		0.688026

		185		6.7027027027		0.676738

		190		6.5263157895		0.661948

		195		6.358974359		0.639593

		200		6.2		0.606663

		205		6.0487804878		0.555826

		210		5.9047619048		0.475046

		215		5.7674418605		0.377294

		220		5.6363636364		0.286318

		225		5.5111111111		0.218175

		230		5.3913043478		0.169847

		235		5.2765957447		0.135521

		240		5.1666666667		0.110512

		245		5.0612244898		9.17E-02

		250		4.96		7.72E-02

		255		4.862745098		6.57E-02

		260		4.7692307692		5.63E-02

		265		4.679245283		4.86E-02

		270		4.5925925926		4.23E-02

		275		4.5090909091		3.71E-02

		280		4.4285714286		3.27E-02

		285		4.350877193		2.89E-02

		290		4.275862069		2.57E-02

		295		4.2033898305		2.30E-02

		300		4.1333333333		2.06E-02

		305		4.0655737705		1.84E-02

		310		4		1.65E-02

		315		3.9365079365		1.48E-02

		320		3.875		1.34E-02

		325		3.8153846154		1.20E-02

		330		3.7575757576		1.09E-02

		335		3.7014925373		9.83E-03

		340		3.6470588235		8.89E-03

		345		3.5942028986		8.04E-03

		350		3.5428571429		7.25E-03

		355		3.4929577465		6.55E-03

		360		3.4444444444		5.92E-03

		365		3.397260274		5.36E-03

		370		3.3513513514		4.84E-03

		375		3.3066666667		4.40E-03

		380		3.2631578947		4.03E-03

		385		3.2207792208		3.72E-03

		390		3.1794871795		3.45E-03

		395		3.1392405063		3.23E-03

		400		3.1		3.04E-03

		405		3.0617283951		2.87E-03

		410		3.0243902439		2.71E-03

		415		2.9879518072		2.56E-03

		420		2.9523809524		2.43E-03

		425		2.9176470588		2.31E-03

		430		2.8837209302		2.21E-03

		435		2.8505747126		2.13E-03

		440		2.8181818182		2.06E-03

		445		2.7865168539		2.00E-03

		450		2.7555555556		1.96E-03

		455		2.7252747253		1.91E-03

		460		2.6956521739		1.87E-03

		465		2.6666666667		1.84E-03

		470		2.6382978723		1.83E-03

		475		2.6105263158		1.79E-03

		480		2.5833333333		1.76E-03

		485		2.5567010309		1.73E-03

		490		2.5306122449		1.71E-03

		495		2.5050505051		1.69E-03

		500		2.48		1.67E-03

		505		2.4554455446		1.63E-03

		510		2.431372549		1.59E-03

		515		2.4077669903		1.54E-03

		520		2.3846153846		1.49E-03

		525		2.3619047619		1.43E-03

		530		2.3396226415		1.35E-03





ThO2Rat15%

		ThO2 Rho=9.89,		Sig=0.nm, P=1., 15.deg

		Photon Energy		(eV), Reflectivity

		30		0.666648

		35		0.675723

		40		0.679905

		45		0.677479

		50		0.669439

		55		0.657243

		60		0.634039

		65		0.605562

		70		0.566411

		75		0.509459

		80		0.417188

		85		0.242304

		90		6.41E-02

		95		7.18E-02

		100		5.75E-02

		105		0.218847

		110		0.340302

		115		0.373713

		120		0.37858

		125		0.386428

		130		0.396755

		135		0.388719

		140		0.366753

		145		0.348024

		150		0.321139

		155		0.288804

		160		0.24672

		165		0.191259

		170		0.142564

		175		0.106063

		180		8.16E-02

		185		6.47E-02

		190		5.21E-02

		195		4.26E-02

		200		3.52E-02

		205		2.94E-02

		210		2.48E-02

		215		2.12E-02

		220		1.83E-02

		225		1.58E-02

		230		1.38E-02

		235		1.21E-02

		240		1.07E-02

		245		9.46E-03

		250		8.42E-03

		255		7.51E-03

		260		6.72E-03

		265		6.03E-03

		270		5.42E-03

		275		4.90E-03

		280		4.43E-03

		285		4.02E-03

		290		3.65E-03

		295		3.33E-03

		300		3.03E-03

		305		2.77E-03

		310		2.52E-03

		315		2.30E-03

		320		2.10E-03

		325		1.92E-03

		330		1.75E-03

		335		1.60E-03

		340		1.46E-03

		345		1.34E-03

		350		1.22E-03

		355		1.11E-03

		360		1.02E-03

		365		9.27E-04

		370		8.44E-04

		375		7.74E-04

		380		7.14E-04

		385		6.63E-04

		390		6.18E-04

		395		5.81E-04

		400		5.51E-04

		405		5.21E-04

		410		4.94E-04

		415		4.69E-04

		420		4.47E-04

		425		4.27E-04

		430		4.10E-04

		435		3.95E-04

		440		3.83E-04

		445		3.74E-04

		450		3.66E-04

		455		3.59E-04

		460		3.52E-04

		465		3.47E-04

		470		3.44E-04

		475		3.39E-04

		480		3.33E-04

		485		3.28E-04

		490		3.24E-04

		495		3.20E-04

		500		3.16E-04

		505		3.10E-04

		510		3.02E-04

		515		2.93E-04

		520		2.83E-04

		525		2.73E-04

		530		2.59E-04





UO2Rat5%

		UO2 Rho=10.96,		Sig=0.nm, P=1., 5.deg

		Photon Energy		(eV), Reflectivity

		30		0.868181

		35		0.863735

		40		0.861707

		45		0.861793

		50		0.862063

		55		0.86243

		60		0.863916

		65		0.863607

		70		0.863931

		75		0.862894

		80		0.863402

		85		0.859075

		90		0.825356

		95		0.670355

		100		0.515101

		105		0.557087

		110		0.291499

		115		0.605657

		120		0.703084

		125		0.745242

		130		0.777698

		135		0.789632

		140		0.791666

		145		0.797754

		150		0.804715

		155		0.813022

		160		0.82108

		165		0.828396

		170		0.835306

		175		0.843401

		180		0.851089

		185		0.858148

		190		0.864464

		195		0.8695

		200		0.870845

		205		0.872201

		210		0.873643

		215		0.87507

		220		0.876439

		225		0.877706

		230		0.878674

		235		0.879519

		240		0.880092

		245		0.879437

		250		0.87855

		255		0.877635

		260		0.876573

		265		0.874523

		270		0.871844

		275		0.869121

		280		0.866301

		285		0.863279

		290		0.858874

		295		0.853854

		300		0.848627

		305		0.843159

		310		0.837402

		315		0.831275

		320		0.824274

		325		0.816126

		330		0.807492

		335		0.798275

		340		0.788376

		345		0.777676

		350		0.765997

		355		0.752328

		360		0.736095

		365		0.717609

		370		0.697468

		375		0.675244

		380		0.650528

		385		0.622798

		390		0.590716

		395		0.553217

		400		0.510579

		405		0.464506

		410		0.415786

		415		0.365934

		420		0.316874

		425		0.270863

		430		0.232032

		435		0.200045

		440		0.173834

		445		0.152207

		450		0.134234

		455		0.119203

		460		0.106523

		465		9.57E-02

		470		8.65E-02

		475		7.87E-02

		480		7.19E-02

		485		6.59E-02

		490		6.06E-02

		495		5.60E-02

		500		5.20E-02

		505		4.83E-02

		510		4.50E-02

		515		4.18E-02

		520		3.86E-02

		525		3.56E-02

		530		3.22E-02





UO2Rat10%

		UO2 Rho=10.96,				Sig=0.nm, P=1., 10.deg

		Photon Energy		nm		(eV), Reflectivity

		30		41.3333333333		0.752358

		35		35.4285714286		0.744012

		40		31		0.739808

		45		27.5555555556		0.739133

		50		24.8		0.738649

		55		22.5454545455		0.738168

		60		20.6666666667		0.739399

		65		19.0769230769		0.73725

		70		17.7142857143		0.73583

		75		16.5333333333		0.731489

		80		15.5		0.729163

		85		14.5882352941		0.715714

		90		13.7777777778		0.644004

		95		13.0526315789		0.365432

		100		12.4		0.244804

		105		11.8095238095		0.265385

		110		11.2727272727		8.19E-02

		115		10.7826086957		0.363872

		120		10.3333333333		0.482209

		125		9.92		0.538436

		130		9.5384615385		0.583674

		135		9.1851851852		0.597327

		140		8.8571428571		0.59645

		145		8.5517241379		0.602456

		150		8.2666666667		0.609989

		155		8		0.619868

		160		7.75		0.629178

		165		7.5151515152		0.637093

		170		7.2941176471		0.644202

		175		7.0857142857		0.653365

		180		6.8888888889		0.661375

		185		6.7027027027		0.667755

		190		6.5263157895		0.671982

		195		6.358974359		0.67241

		200		6.2		0.663702

		205		6.0487804878		0.65348

		210		5.9047619048		0.641161

		215		5.7674418605		0.625619

		220		5.6363636364		0.605443

		225		5.5111111111		0.578428

		230		5.3913043478		0.540909

		235		5.2765957447		0.488851

		240		5.1666666667		0.418352

		245		5.0612244898		0.336869

		250		4.96		0.265284

		255		4.862745098		0.210444

		260		4.7692307692		0.16959

		265		4.679245283		0.138856

		270		4.5925925926		0.115743

		275		4.5090909091		9.78E-02

		280		4.4285714286		8.36E-02

		285		4.350877193		7.20E-02

		290		4.275862069		6.25E-02

		295		4.2033898305		5.46E-02

		300		4.1333333333		4.81E-02

		305		4.0655737705		4.26E-02

		310		4		3.79E-02

		315		3.9365079365		3.39E-02

		320		3.875		3.04E-02

		325		3.8153846154		2.73E-02

		330		3.7575757576		2.46E-02

		335		3.7014925373		2.23E-02

		340		3.6470588235		2.02E-02

		345		3.5942028986		1.84E-02

		350		3.5428571429		1.68E-02

		355		3.4929577465		1.53E-02

		360		3.4444444444		1.39E-02

		365		3.397260274		1.27E-02

		370		3.3513513514		1.17E-02

		375		3.3066666667		1.07E-02

		380		3.2631578947		9.87E-03

		385		3.2207792208		9.08E-03

		390		3.1794871795		8.35E-03

		395		3.1392405063		7.69E-03

		400		3.1		7.09E-03

		405		3.0617283951		6.55E-03

		410		3.0243902439		6.05E-03

		415		2.9879518072		5.60E-03

		420		2.9523809524		5.17E-03

		425		2.9176470588		4.78E-03

		430		2.8837209302		4.43E-03

		435		2.8505747126		4.12E-03

		440		2.8181818182		3.83E-03

		445		2.7865168539		3.58E-03

		450		2.7555555556		3.35E-03

		455		2.7252747253		3.13E-03

		460		2.6956521739		2.94E-03

		465		2.6666666667		2.76E-03

		470		2.6382978723		2.60E-03

		475		2.6105263158		2.46E-03

		480		2.5833333333		2.33E-03

		485		2.5567010309		2.20E-03

		490		2.5306122449		2.09E-03

		495		2.5050505051		1.99E-03

		500		2.48		1.89E-03

		505		2.4554455446		1.80E-03

		510		2.431372549		1.72E-03

		515		2.4077669903		1.63E-03

		520		2.3846153846		1.55E-03

		525		2.3619047619		1.46E-03

		530		2.3396226415		1.36E-03





UO2Rat15%

		UO2 Rho=10.96,		Sig=0.nm, P=1., 15.deg

		Photon Energy		(eV), Reflectivity

		30		0.6496

		35		0.637345

		40		0.630318

		45		0.627525

		50		0.624624

		55		0.621243

		60		0.61935

		65		0.612237

		70		0.604749

		75		0.591473

		80		0.577714

		85		0.538537

		90		0.398267

		95		9.91E-02

		100		1.03E-01

		105		9.35E-02

		110		2.53E-02

		115		0.216268

		120		0.314014

		125		0.361524

		130		0.398597

		135		0.397977

		140		0.383596

		145		0.375984

		150		0.368019

		155		0.35963

		160		0.345608

		165		0.324232

		170		0.295521

		175		0.261053

		180		0.218917

		185		0.176255

		190		0.138957

		195		0.108893

		200		8.66E-02

		205		7.04E-02

		210		5.83E-02

		215		4.88E-02

		220		4.13E-02

		225		3.52E-02

		230		3.03E-02

		235		2.62E-02

		240		2.28E-02

		245		1.99E-02

		250		1.75E-02

		255		1.55E-02

		260		1.38E-02

		265		1.23E-02

		270		1.10E-02

		275		9.84E-03

		280		8.86E-03

		285		8.00E-03

		290		7.23E-03

		295		6.56E-03

		300		5.97E-03

		305		5.45E-03

		310		4.98E-03

		315		4.55E-03

		320		4.17E-03

		325		3.83E-03

		330		3.52E-03

		335		3.24E-03

		340		2.99E-03

		345		2.76E-03

		350		2.55E-03

		355		2.35E-03

		360		2.17E-03

		365		2.01E-03

		370		1.86E-03

		375		1.73E-03

		380		1.61E-03

		385		1.49E-03

		390		1.38E-03

		395		1.28E-03

		400		1.19E-03

		405		1.11E-03

		410		1.03E-03

		415		9.63E-04

		420		8.95E-04

		425		8.33E-04

		430		7.77E-04

		435		7.26E-04

		440		6.80E-04

		445		6.37E-04

		450		5.99E-04

		455		5.63E-04

		460		5.31E-04

		465		5.01E-04

		470		4.74E-04

		475		4.49E-04

		480		4.26E-04

		485		4.05E-04

		490		3.86E-04

		495		3.68E-04

		500		3.51E-04

		505		3.36E-04

		510		3.21E-04

		515		3.05E-04

		520		2.90E-04

		525		2.75E-04

		530		2.56E-04





UO2Rat10%pPolz

		UO2 Rho=10.96,		Sig=0.nm, P=-1., 10.deg

		Photon Energy		(eV), Reflectivity

		30		0.58171

		35		0.597872

		40		0.613633

		45		0.631026

		50		0.645716

		55		0.658192

		60		0.671245

		65		0.67842

		70		0.685381

		75		0.688032

		80		0.692225

		85		0.685006

		90		0.616717

		95		0.343392

		100		0.211064

		105		0.239369

		110		6.98E-02

		115		0.275332

		120		0.409316

		125		0.479052

		130		0.535457

		135		0.557148

		140		0.560279

		145		0.569673

		150		0.580133

		155		0.592666

		160		0.60438

		165		0.614391

		170		0.623334

		175		0.634234

		180		0.643818

		185		0.651582

		190		0.657009

		195		0.658437

		200		0.650351

		205		0.640641

		210		0.628744

		215		0.613535

		220		0.593594

		225		0.566712

		230		0.529219

		235		0.477119

		240		0.406645

		245		0.325513

		250		0.254684

		255		0.2008

		260		0.160927

		265		0.131114

		270		0.108819

		275		9.16E-02

		280		7.80E-02

		285		6.70E-02

		290		5.79E-02

		295		5.06E-02

		300		4.44E-02

		305		3.93E-02

		310		3.49E-02

		315		3.11E-02

		320		2.78E-02

		325		2.50E-02

		330		2.25E-02

		335		2.03E-02

		340		1.84E-02

		345		1.67E-02

		350		1.52E-02

		355		1.38E-02

		360		1.26E-02

		365		1.15E-02

		370		1.06E-02

		375		9.70E-03

		380		8.91E-03

		385		8.19E-03

		390		7.53E-03

		395		6.92E-03

		400		6.38E-03

		405		5.89E-03

		410		5.44E-03

		415		5.03E-03

		420		4.64E-03

		425		4.29E-03

		430		3.97E-03

		435		3.69E-03

		440		3.43E-03

		445		3.20E-03

		450		2.99E-03

		455		2.80E-03

		460		2.63E-03

		465		2.47E-03

		470		2.33E-03

		475		2.20E-03

		480		2.08E-03

		485		1.97E-03

		490		1.86E-03

		495		1.77E-03

		500		1.69E-03

		505		1.61E-03

		510		1.53E-03

		515		1.45E-03

		520		1.38E-03

		525		1.30E-03

		530		1.21E-03





UO3Rat10%

		UO3 Rho=8.3,		Sig=0.nm, P=1., 10.deg

		Photon Ener		gy (eV), Reflectivity

		30		0.715005

		35		0.708111

		40		0.706037

		45		0.705611

		50		0.705727

		55		0.705442

		60		0.705951

		65		0.703008

		70		0.700183

		75		0.694185

		80		0.689171

		85		0.67215

		90		0.60588

		95		0.390881

		100		0.240346

		105		0.276702

		110		7.76E-02

		115		0.309915

		120		0.436972

		125		0.496225

		130		0.542831

		135		0.556387

		140		0.554288

		145		0.558692

		150		0.56428

		155		0.571872

		160		0.578468

		165		0.583185

		170		0.586564

		175		0.591341

		180		0.594004

		185		0.594129

		190		0.590299

		195		0.579755

		200		0.556371

		205		0.526735

		210		0.487874

		215		0.436207

		220		0.371017

		225		0.300312

		230		0.23745

		235		0.188429

		240		0.151419

		245		0.123641

		250		1.03E-01

		255		8.65E-02

		260		7.35E-02

		265		6.31E-02

		270		5.46E-02

		275		4.77E-02

		280		4.19E-02

		285		3.69E-02

		290		3.27E-02

		295		2.91E-02

		300		2.61E-02

		305		2.34E-02

		310		2.11E-02

		315		1.91E-02

		320		1.73E-02

		325		1.57E-02

		330		1.43E-02

		335		1.30E-02

		340		1.19E-02

		345		1.09E-02

		350		9.99E-03

		355		9.16E-03

		360		8.41E-03

		365		7.73E-03

		370		7.13E-03

		375		6.58E-03

		380		6.08E-03

		385		5.61E-03

		390		5.19E-03

		395		4.80E-03

		400		4.44E-03

		405		4.12E-03

		410		3.82E-03

		415		3.54E-03

		420		3.28E-03

		425		3.04E-03

		430		2.83E-03

		435		2.63E-03

		440		2.46E-03

		445		2.30E-03

		450		2.15E-03

		455		2.01E-03

		460		1.89E-03

		465		1.78E-03

		470		1.67E-03

		475		1.57E-03

		480		1.49E-03

		485		1.40E-03

		490		1.33E-03

		495		1.25E-03

		500		1.19E-03

		505		1.12E-03

		510		1.06E-03

		515		1.00E-03

		520		9.39E-04

		525		8.75E-04

		530		7.97E-04





UNRat10%

		UN Rho=14.31, S				ig=0.nm, P=1., 10.deg

		Photon Energy		nm		(eV), Reflectivity

		30		41.3333333333		0.808569

		35		35.4285714286		0.795982

		40		31		0.785428

		45		27.5555555556		0.784157

		50		24.8		0.782555

		55		22.5454545455		0.780561

		60		20.6666666667		0.783665

		65		19.0769230769		0.783701

		70		17.7142857143		0.786154

		75		16.5333333333		0.786894

		80		15.5		0.793053

		85		14.5882352941		0.795846

		90		13.7777777778		0.72681

		95		13.0526315789		0.243871

		100		12.4		0.230465

		105		11.8095238095		0.211731

		110		11.2727272727		9.75E-02

		115		10.7826086957		0.416407

		120		10.3333333333		0.520435

		125		9.92		0.57223

		130		9.5384615385		0.615594

		135		9.1851851852		0.628567

		140		8.8571428571		0.628097

		145		8.5517241379		0.635111

		150		8.2666666667		0.644003

		155		8		0.655592

		160		7.75		0.666887

		165		7.5151515152		0.677081

		170		7.2941176471		0.686726

		175		7.0857142857		0.698831

		180		6.8888888889		0.710114

		185		6.7027027027		0.71945

		190		6.5263157895		0.727031

		195		6.358974359		0.731626

		200		6.2		0.727593

		205		6.0487804878		0.723048

		210		5.9047619048		0.717903

		215		5.7674418605		0.711655

		220		5.6363636364		0.703862

		225		5.5111111111		0.693918

		230		5.3913043478		0.680566

		235		5.2765957447		0.663132

		240		5.1666666667		0.639426

		245		5.0612244898		0.603895

		250		4.96		0.554637

		255		4.862745098		0.486546

		260		4.7692307692		0.399804

		265		4.679245283		0.312583

		270		4.5925925926		0.244871

		275		4.5090909091		0.195709

		280		4.4285714286		0.159545

		285		4.350877193		0.132027

		290		4.275862069		0.110747

		295		4.2033898305		9.42E-02

		300		4.1333333333		8.10E-02

		305		4.0655737705		7.03E-02

		310		4		6.14E-02

		315		3.9365079365		5.39E-02

		320		3.875		4.75E-02

		325		3.8153846154		4.21E-02

		330		3.7575757576		3.75E-02

		335		3.7014925373		3.35E-02

		340		3.6470588235		3.00E-02

		345		3.5942028986		2.70E-02

		350		3.5428571429		2.43E-02

		355		3.4929577465		2.18E-02

		360		3.4444444444		1.97E-02

		365		3.397260274		1.78E-02

		370		3.3513513514		1.61E-02

		375		3.3066666667		1.46E-02

		380		3.2631578947		1.32E-02

		385		3.2207792208		1.19E-02

		390		3.1794871795		1.07E-02

		395		3.1392405063		9.60E-03

		400		3.1		8.53E-03

		405		3.0617283951		7.27E-03

		410		3.0243902439		4.98E-03

		415		2.9879518072		6.73E-03

		420		2.9523809524		6.69E-03

		425		2.9176470588		6.44E-03

		430		2.8837209302		6.16E-03

		435		2.8505747126		5.87E-03

		440		2.8181818182		5.58E-03

		445		2.7865168539		5.31E-03

		450		2.7555555556		5.06E-03

		455		2.7252747253		4.82E-03

		460		2.6956521739		4.60E-03

		465		2.6666666667		4.40E-03

		470		2.6382978723		4.21E-03

		475		2.6105263158		4.05E-03

		480		2.5833333333		3.89E-03

		485		2.5567010309		3.75E-03

		490		2.5306122449		3.62E-03

		495		2.5050505051		3.51E-03

		500		2.48		3.41E-03

		505		2.4554455446		3.32E-03

		510		2.431372549		3.23E-03

		515		2.4077669903		3.15E-03

		520		2.3846153846		3.07E-03

		525		2.3619047619		3.00E-03

		530		2.3396226415		2.94E-03





URat10%

		U Rho=19., Sig=				0.nm, P=1., 10.deg				U Rho=19.05,				Sig=0.nm, P=0., 5.deg

		Photon Energy		nm		(eV), Reflectivity				Photon Ener				gy (eV), Reflectivity

		30		41.3333333333		0.822369				30		41.3333333333		0.862856

		35		35.4285714286		0.809865				40		31		0.859555

		40		31		0.799163				50		24.8		0.868144

		45		27.5555555556		0.798463				60		20.6666666667		0.878223

		50		24.8		0.796835				70		17.7142857143		0.88758

		55		22.5454545455		0.795949				80		15.5		0.901195

		60		20.6666666667		0.799952				90		13.7777777778		0.878805

		65		19.0769230769		0.8004				100		12.4		0.479243

		70		17.7142857143		0.804107				110		11.2727272727		0.358411

		75		16.5333333333		0.806233				120		10.3333333333		0.717805

		80		15.5		0.816393				130		9.5384615385		0.790707

		85		14.5882352941		0.828614				140		8.8571428571		0.805298

		90		13.7777777778		0.74514				150		8.2666666667		0.820131

		95		13.0526315789		3.58E-02				160		7.75		0.838555

		100		12.4		0.248913				170		7.2941176471		0.854726

		105		11.8095238095		0.183628				180		6.8888888889		0.872555

		110		11.2727272727		0.149695				190		6.5263157895		0.887002

		115		10.7826086957		0.47767				200		6.2		0.894016

		120		10.3333333333		0.565062				210		5.9047619048		0.897188

		125		9.92		0.609351				220		5.6363636364		0.900446

		130		9.5384615385		0.647507				230		5.3913043478		0.903197

		135		9.1851851852		0.657444				240		5.1666666667		0.905269

		140		8.8571428571		0.656316				250		4.96		0.90467

		145		8.5517241379		0.663027				260		4.7692307692		0.903695

		150		8.2666666667		0.67189				270		4.5925925926		0.89989

		155		8		0.683618				280		4.4285714286		0.895371

		160		7.75		0.695189				290		4.275862069		0.889076

		165		7.5151515152		0.7058				300		4.1333333333		0.880097

		170		7.2941176471		0.716045				310		4		0.87055

		175		7.0857142857		0.72886				320		3.875		0.859627

		180		6.8888888889		0.741043				330		3.7575757576		0.845689

		185		6.7027027027		0.751541				340		3.6470588235		0.830458

		190		6.5263157895		0.760588				350		3.5428571429		0.813437

		195		6.358974359		0.767081				360		3.4444444444		0.791048

		200		6.2		0.765628				370		3.3513513514		0.763112

		205		6.0487804878		0.764109				380		3.2631578947		0.731703

		210		5.9047619048		0.76257				390		3.1794871795		0.694782

		215		5.7674418605		0.760693				400		3.1		0.647409

		220		5.6363636364		0.758287				410		3.0243902439		0.593044

		225		5.5111111111		0.755107				420		2.9523809524		0.530554

		230		5.3913043478		0.750524				430		2.8837209302		0.453071

		235		5.2765957447		0.744743				440		2.8181818182		0.376801

		240		5.1666666667		0.737202				450		2.7555555556		0.308451

		245		5.0612244898		0.72514				460		2.6956521739		0.251666

		250		4.96		0.710172				470		2.6382978723		0.207044

		255		4.862745098		0.691962				480		2.5833333333		0.174054

		260		4.7692307692		0.668606				490		2.5306122449		0.149173

		265		4.679245283		0.635113				500		2.48		0.13108

		270		4.5925925926		0.589733

		275		4.5090909091		0.529652

		280		4.4285714286		0.452138

		285		4.350877193		0.365399

		290		4.275862069		0.288235

		295		4.2033898305		0.230399

		300		4.1333333333		0.187905

		305		4.0655737705		0.155973

		310		4		0.13134

		315		3.9365079365		0.111846

		320		3.875		9.60E-02

		325		3.8153846154		8.33E-02

		330		3.7575757576		7.28E-02

		335		3.7014925373		6.40E-02

		340		3.6470588235		5.66E-02

		345		3.5942028986		5.03E-02

		350		3.5428571429		4.48E-02

		355		3.4929577465		4.00E-02

		360		3.4444444444		3.58E-02

		365		3.397260274		3.22E-02

		370		3.3513513514		2.90E-02

		375		3.3066666667		2.63E-02

		380		3.2631578947		2.38E-02

		385		3.2207792208		2.16E-02

		390		3.1794871795		1.97E-02

		395		3.1392405063		1.79E-02

		400		3.1		1.63E-02

		405		3.0617283951		1.49E-02

		410		3.0243902439		1.36E-02

		415		2.9879518072		1.25E-02

		420		2.9523809524		1.14E-02

		425		2.9176470588		1.05E-02

		430		2.8837209302		9.65E-03

		435		2.8505747126		8.92E-03

		440		2.8181818182		8.28E-03

		445		2.7865168539		7.72E-03

		450		2.7555555556		7.21E-03

		455		2.7252747253		6.76E-03

		460		2.6956521739		6.37E-03

		465		2.6666666667		6.01E-03

		470		2.6382978723		5.70E-03

		475		2.6105263158		5.43E-03

		480		2.5833333333		5.18E-03

		485		2.5567010309		4.96E-03

		490		2.5306122449		4.77E-03

		495		2.5050505051		4.61E-03

		500		2.48		4.47E-03

		505		2.4554455446		4.35E-03

		510		2.431372549		4.24E-03

		515		2.4077669903		4.14E-03

		520		2.3846153846		4.04E-03

		525		2.3619047619		3.96E-03

		530		2.3396226415		3.88E-03
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