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APPENDIX M

Collector Materials
1. Materials
Because of the rarity of most elements in the solar wind the primary requirement for the collector materials is that they have extremely low impurity levels.  Since it is unlikely that any one material will have optimum characteristics for all elements and all analysis techniques, the collectors will combine several different materials.  Generally speaking, analytical techniques (Appendix J), such as secondary ion mass spectrometry (SIMS) or resonance ion mass spectrometry (RIMS), that only analyze the surface layers containing the implanted solar wind have fewer materials purity difficulties than those that require bulk analysis of the entire collector thickness.  For nominally bulk analytical methods such as radiochemical neutron activation analysis (RNAA), "surface stripping" techniques are required which preferentially extract the surface layer holding the implanted solar wind.

1.1  Semiconductor Silicon.  Silicon is an excellent substrate for RIMS and RNAA, but not as good for SIMS because of molecular ion interferences (see Appendix J).

From the aspect of purity, by far the most promising materials are semiconductors, with the most known about silicon.  For many electronics products, the presence of 5-20 ppm oxygen is desirable because it getters lithophile impurities, causing them to lose their conductivity; consequently lithophilic impurities can be tolerated to some degree.  This is the case for the Czochralski (CZ) method of crystal growth, in which a crystal is pulled from a SiO2 crucible.  For float-zone (FZ) growth the crystal is grown from a poly-crystalline rod by passing through an RF coil in a non-oxidizing atmosphere.  The FZ method is necessary to obtain wafers of higher purity, particularly in the CNO content, but also presumably for any other elements which might be present in trace quantities in the SiO2 crucible.  Recent efforts to achieve the highest purity crystals have focused on using higher purity raw materials.  This was motivated by a desire to reduce concentrations of B, which is not excluded during crystallization and is one of the principal acceptor impurities.  The results are quite favorable for other conductive impurities as well, with reductions of up to a factor of ten.  The resistivity of the semiconductor is a general measure of its conductive impurities, and by extension, should be an indicator of overall purity.  FZ Si wafers grown from normal stock typically have impurity levels of ~2000 ohm cm; those produced from ultra-high purity poly-silicon average ~18,000 ohm cm, and we have obtained material with over 50,000 ohm cm.

1.1.1  General Techniques.  Table M1 gives impurity measurements made on Si wafers by techniques other than neutron activation analysis (NAA).  For comparison, estimated solar wind concentrations are based on an H flux of 3 x 108 cm-2s-1 and a solar wind Si/H ratio of 1 x 10-4.  Estimates of all the solar wind abundances are calculated by assuming that the relative abundance pattern is similar to CI chondrites for most nonvolatile elements (Appendix B), e.g., Anders and Grevesse (1989), and that the solar wind atoms are spread over the top 100 nm for light element targets (C, Si, Ge) and over 50 nm for heavy element targets (Pt, Au).  This results in conservative solar wind abundance estimates.

Table M1  Impurities measured or attempted in float-zone silicon wafers by methods other than INAA.

	Element
	Source
	Approx. Resistivity (Ohm-cm)
	Analysis Technique
	Detection Limit (cm-3)
	Measured (cm-3)
	Solar Wind4

	B
	1
	18,000
	PL5
	-----
	5 x 1011
	6 x 1011

	B
	2
	2,000
	PL
	5 x 1011
	1 x 1012
	"

	C
	2
	2,000
	IR
	5 x 1015
	-----6
	6 x 1017

	N
	2
	2,000
	IR
	1 x 1014
	5 x 1014
	2 x 1017

	O
	2
	2,000
	IR
	1 x 1014
	1 x 1015
	1 x 1018

	Al
	1
	18,000
	PL
	5 x 1010
	-----
	5 x 1015

	P
	2
	2,000
	PL
	5 x 1011
	1 x 1012
	6 x 1014

	P
	1
	18,000
	PL
	-----
	5 x 1011
	"

	As
	1
	18,000
	PL
	5 x 1010
	-----
	5 x 1011

	Ca
	3
	 
	SIMS
	1 x 1015
	-----
	1 x 1016


1Maurits et al. (1990).

2Dreier (1990).

3Our own unpublished SIMS analyses.

4Solar wind measurement is averaged over the topmost 100 nm for a 2 year normal flux.  Multiply by 10-5 to convert from cm-3/(top 100 nm) to cm-2.

5PL = Photoluminescence; IR = Infrared Spectroscopy; SIMS = Secondary Ionization Mass Spectrometry

6Where measured values are not given, the impurity is below the detection limit.

1.1.2 Si by INAA:  Literature values.  Instrumental neutron activation analysis (INAA) is the primary technique used by industry to determine individual elemental impurities in bulk Si.  INAA is well-suited for bulk analysis, and gives results for a large number of elements at once.  Its sensitivity for the electrically active metals of interest to industry is quite good.  Fig. M1 shows literature INAA results from several analyses for a large number of elements.  They are normalized to elemental solar wind concentrations from a 2-year fluence averaged over the top 100 nm, as above.  The dashed line shows our materials purity goal of (impurity/s.w.)  0.01.  It is important to note that only the filled symbols are actual measurements; open symbols (and X's) are detection limits.  An upper limit below the dashed line is a significant result.  An upper limit above the dashed line tells us nothing.  Detection limits vary according to the neutron fluence, the size of the sample, and the counting times.  For the most comprehensive study, by Takeuchi et al. (1993), a symbol is given at both upper and lower ends of the range of measurements, although nearly all of Takeuchi's lower end values are simply detection limits.  In general, relatively few measurements were made above the detection limits, and most measurements of bulk impurities are below the solar wind concentration.  Among these 48 elements, except for Au and As, there are no cases where the INAA results are consistently above the design goal.
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Overall, Figure M1 demonstrates why we have emphasized Si as a collector material.  It should be noted that the study of Takeuchi et al., which is most useful for our purposes, did not use FZ silicon which may be higher purity.  Given the requirement to measure the solar wind element fluence to an accuracy of 5% (1, a very conservative purity criterion is that the background level of a given element be less than 1% of the solar wind concentration (Fig. M1 dotted horizontal line).  Using this criterion, Table M2 summarizes the situation, using data from Table M1 and Fig. M1, in terms of the specific science objectives given in the Table 1 of the proposal.  Elements for which there are only upper limits which are too high are omitted from Table M2.

Table M2

ELEMENTS WITH DOCUMENTED CONCENTRATIONS IN Si 1% OF SOLAR WIND IN AT LEAST ONE SAMPLE
General:  C, N, O, Na, Al, P, K, Ca, Cr, Fe, Co, Ni, Cu, Zn, Ga, Zr, Ag, Hf, Hg, Th

A=80-90 Group:


Se, Br

A=120-140 Group:
Sb, Cs

REE:  La, Ce, Sm, Eu, Tb, Yb

Pt-Group:


Ir

ELEMENTS WITH DOCUMENTED CONCENTRATIONS IN Si 1% OF SOLAR WIND AND NO ANALYSIS 
General:  
B, As, Cd, In, Nd, Ta, U

A=80-100 Group:

(none)

A=120-140 Group:
Sn

REE:



Lu

Pt-Group:


Mo, W, Au

22

1.1.3 INAA Analyses.  We are attempting to confirm the literature conclusions with our own analyses of FZ Si from known vendors.  Co-investigator M. Ebihara has done several neutron activation analyses on Si crystals from two candidate vendors.  In choosing materials, we have singled out FZ crystals as likely to be more desirable than CZ crystals due to the absence of contaminants leached from the CZ crucible.  Of the four known foreign FZ Si producers, Topsil was used because they had the highest resistivity material and were the most helpful.  Within the US, only one producer, Unisil, has recently (1994) come on line, though another producer may be in the works.

A 19 g Topsil sample (resistivity > 50 kOhm) was irradiated in 1994 at the JRR-3 reactor in site HR-2 for approximately 2 days.  Estimates of the flux from co-irradiated standards give 7.1 and 7.0 x 1013 n/cm2/sec, respectively for 1173 keV and 1332 keV.  The sample was cooled for 1 month before measurement at the Japan Atomic Energy Research Institute (JAERI).  Before measurement, 1.2% of the material was etched away to remove surface contaminants.  The counting time was 2 x 105 sec. each at distances of 0 and 5 cm from the Ge detector.  

Irradiation of two additional Si crystals, one each from Topsil and Unisil, took place in 1995.  This time the neutron fluence was three times the 1994 irradiation with other conditions essentially the same.  Because of relatively high brehmstrahlung background (mentioned below) detection limits were only comparable to the 1994 data.

The Ebihara data are also plotted as detection limits on Fig. M1.  The only element measured in the bulk sample was Au.  Comparison with the literature data shows that with some exceptions Ebihara's detection limits are generally in the same range as those in the literature.  Fewer elements are shown in part because only one count was done, with no attempt to measure elements with short half lives.

Dr. Ebihara’s analyses revealed a fundamental limit to bulk analysis of Si.  With a moderately high flux, a significant amount of double neutron capture occurs on 30Si to produce the relatively long-lived 32Si, as illustrated in Fig. M2.  Consequently, radiochemistry (RNAA) will be required to produce lower detection limits than those shown in Fig. M1.

	Fig. M2
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In many cases background corrections larger than the nominal 1% would be acceptable, although this would have to be evaluated on an element by element basis, allowing for the flight materials and the analytical technique to be used.

1.1.5  SOS.  Epitaxial silicon on sapphire (SOS), which is commercially available for applications where radiation hardening is desirable or where an insulator is desired for the structural backbone, was initially considered.  The intrinsic electrical properties of the Si in SOS are nearly as good as FZ Si, but very little is known about individual element impurities.  At present SOS remains a possible back-up material for Si wafers in the unlikely event that etching of Si wafers to catch only the top 100 nm proves too difficult.  Al is an acceptable material for high flux reactor irradiation, and the sapphire is not easily etched away.  The Si can be easily stripped from the sapphire substrate after irradiation, prior to gamma counting.

1.2  Germanium.  While we have baselined Si for collection of solar wind, a small amount of Ge will be used for collection as well, due to its advantages for analysis by SIMS (Appendix J).  However, testing the purity of Ge is much more difficult than for Si because the high neutron capture cross sections of the Ge isotopes renders NAA useless.

1.2.1  General Characteristics  Hyper-pure zone-refined Ge is produced up to 7 cm diameter for nuclear detectors.  This material is about as low as Si in electrical impurities, with net impurity concentrations (the difference between p-type and n-type carriers) of ~109 cm-3.  Like Si, some data are available by techniques other than NAA.  The best crystals have 1013-1014 cm-3 each of O and Si if grown in a silica crucible, and ~1014 cm-3 C if grown in a graphite crucible (because of its viscosity and density, it is not possible to produce Ge by the crucible-less FZ method on Earth).  Of the electrically active species, typically the most abundant impurities are Al, P, B, and In, all generally below 1010 cm-3 (e.g., Haller, 1991).  By comparison with Table M1, Ge is as good as or better than Si in these elements, well below the solar wind concentrations for these elements.

1.2.2  Ge SIMS Analysis  To check the purity of Ge, and also demonstrate sufficiently low detection limits, a SIMS analysis was carried out on two Ge samples using the PANURGE ion probe at Caltech.  Elements targeted were Mg, Al, Si, Ca, Ti, Sc, Cr, Mn, and Fe, as these are common elements that have favorable sensitivity factors (RSFs) using positive secondary ions.  The RSFs were taken from Wilson et al. (1989), using O2+ primaries, but should be applicable for O- within a factor of 2.  The dark current backgrounds were 0.04-0.05 cps.  The Ge matrix signal was monitored at mass 73, and ranged from 2-5 x 104 cps.  Charging apparently limited us from using a more intense primary beam.  Mass resolution was set at M/(M ~ 1930, so that molecular interferences can generally be ignored.  

Results are given in Table 3.  Doubly charged GeO and GeO2 did not seem to contribute any counts.  Initially all of masses 24, 25, 26, 27, 28, 29, 30, 40, 44, 45, 48, 50, 52, 53, 55, and 56 were monitored, but after no unusual ratios turned up, only the major isotopes were monitored.  Si was clearly measured in both samples.  The mass 40 signal seemed to be Ca, as the 40/44 ratio was approximately correct for Ca.  Likewise, the 25/24 and 26/24 ratios were approximately correct for Mg in the Tennelec sample.  Signals at 27 and 45 were slightly above the dark current backgrounds, but it is less certain that these were actually Al and Sc.

Table M3.  Purity test for two Ge samples; measurements in ppb atomic

Expected solar wind fluence, averaged over the top 100 nm, are given in the same units.

	
	
	Tennelec
	Ortec
	Expected

	Element
	RSF cm-3
	Measured
	Det. Limit
	Measured
	Det. Limit
	Solar Wind

	Mg
	6.0e20
	3.1 
	
1. 
	
	
1.0
	
4000. 

	Al
	2.0e20
	
1.5
	
0.4
	
1.2
	
0.3
	
320.

	Si
	1.5e21
	
28.
	
3.
	
240
	
3.
	
3800.

	Ca
	3.5e19
	
0.2
	
0.03
	
0.3
	
0.05
	
220.

	Sc
	8.0e19
	
0.2
	
0.07
	
5.6
	
0.11
	
0.13

	Ti
	3.0e20
	
	
0.3
	
	
0.5
	
9.1

	Cr
	2.3e20
	
	
0.3
	
	
0.5
	
50.

	Mn
	5.0e20
	
	
0.4
	
	
0.6
	
36.

	Fe
	1.8e21
	
	
1.7
	
	
2.6
	
3300.

	Ni
	1.9e22
	
	
	
	
	
190

	Rb
	2.6e19
	
	
	
	
	
0.08

	Ba
	3.5e19
	
	
	
	
	
0.02


From talking to the suppliers afterwards, it appears that most of the actual measurements except for Si are probably due to low levels of instrumental contamination.

This analysis, while rather cursory, shows that Ge purity is clearly sufficient for Mg, Al, Si (1 sample < 1% of solar wind), Ca, Cr, Mn, and Fe.  By comparison with Table Ge, a SIMS analysis of Si had detection limits for ~50 ppba for Ca and Ti due to interfering isobars (Appendix J).  The best SIMS instruments have a factor of ~5 lower dark currents.  Even with the present instrument, other elements to be tested in Ge could include F, S, Cl, Se, Br, Te, and I for negative secondaries.  For positive secondaries, Ni, Rb, and Ba will be tried.

1.3  Noble Metal Foils and Films  The highest purity metal foil commercially available is 99.9999%  (6-9s) pure gold foil.  This turns out to be not as pure as Si for most elements, but it may have some advantages.  For example, because gold has only one isotope at relatively high mass, SIMS analyses will have almost no interferences (Appendix J).  Like Ge, gold is also not analyzable by NAA, so less information is available on the impurities in gold.  Fig. M3 shows the impurities as assayed by the manufacturer (ESPI) ratioed to the expected solar wind concentrations.  Several elements are above the background.  Notable is Si, which will not be measurable in Si wafers.  However, Fig. M3 does not tell the whole story.  SIMS analyses of foil samples revealed that many of the impurities are concentrated near the surfaces, a product of the rolling process.  Therefore, it is important to use a batch of foil coming off freshly electropolished rollers; however, even this may not adequately remove particulate contamination.



       Fig. M3
Electron beam deposited Au on sputter-cleaned 6-9s Au foil could be an adequate collector material for selected elements, such as Si, light alkalis and Fe (which diffuse rapidly in Si), or S (which has high surface concentrations on polished Si wafers).  The Au single crystals baselined for the concentrator target (see section 1.4.1) are too small for the large areas needed for the collector arrays.  Epitaxial Au or Pt films might be ideal; however, there are problems finding an acceptable substrate.  Chang (1991) has produced multilayer epitaxial films beginning with Si crystals: Cu, then Pd, then Au or Pt.  This is necessary to have a suitable lattice spacing match for Au/Pt crystal growth.  However, the chemical complexity of the layers is a major disadvantage.  We have explored possible substrates which have a sufficiently similar lattice spacing to grow Au/Pt crystals directly  Only LiF looks practical, but Li and F are both high priority elements, ruling out LiF because of the cross- contamination risk.

Because at least one other material besides Si should be used for general-purpose solar wind collection, an effort will be made in Phase B to characterize both Ge and Au foils/films to see which of these materials, if not both, should be used.

1.4  Concentrator Target Materials.  As a primary requirement the concentrator target must not have a native surface oxide layer, and must have bulk oxygen concentrations lower than 1% of the expected solar wind averaged over the top 100 nm.  Additionally it is desirable to have low concentrations of other light elements, particularly N, C, and F.  We are considering two materials:  noble metals and diamond, with diamond presently favored.

1.4.1  Single Crystal Noble Metals  Grain boundaries contain the majority of all impurities in any polycrystalline material.  Single crystals therefore have significantly lower oxygen impurity than foils, and also do not have the impurities (usually oxide grains) associated with rolling foils.  They still can have surface impurities from the polishing process, though these are usually less than from rolling.  Single crystal metals are in a cost and size range that make them suitable for the concentrator target but not for bulk collectors.  We have used SIMS to analyze gold crystals in several different orientations and two different companies, and a Pt crystal.  All samples were from Monocrystals except for one <100> Au crystal from ESPI; the Pt crystal had a <111> orientation.  The Monocrystal Au samples were first mechanically polished and then electropolished (gold is so soft as to be difficult to polish well mechanically).  The Pt crystal was mechanically polished.  It had a much better looking surface, but turned out to have contamination grains buried just below the surface.  The gold had some similar contamination, but not as many, and they tended to be more on the surface.  Our analyses focused on finding the matrix purity and we were able to look between any such contaminants.  Hence we looked for the lowest elemental concentrations within each SIMS profile.

TABLE M4  SINGLE CRYSTAL Au and Pt
Everything is an upper limit, in parts per million atomic (ppma)

	
	Sample
	
	
	
	

	
	Mono Au
	
	
	

	Element
	<111>
	<100>
	ESPI
	Mono Pt
	Conc SW

	C
	0.69
	0.34
	34
	0.54
	250

	O
	0.48
	0.12
	1.8
	0.003
	580

	F
	0.02
	0.01
	
	0.19
	0.021

	Al
	
	0.3
	
	
	6.2

	Si
	0.042
	0.42
	0.63
	0.42
	73

	S
	0.068
	0.068
	0.102
	0.25
	25

	Cl
	0.26
	2.3
	0.2
	4.1
	0.13


Conditions were varied considerably over course of analysis.  These are lowest measured for a given sample.  UCLA Cameca 1270 analysis 8-17-95

Considerable range in detection limits, so can't conclude that ESPI less pure than Mono

Calibration factors (RSF) for Au matrix from Wilson et al., (1994)

RSF for F and Cl assumed same as Br

Elements in Pt assumed to have same RSFs as measured forAu

Al assumed to have same RSF as Au.

9-29 implant calibration for O would give lower concentrations by a factor of 2.5

Concentration factor of 20 assumed; this will be somewhat less for Al and heavier elements.

The SIMS results are shown in Table 4 for O, C, F, and several other elements.  Comparison is given with the solar wind, concentrated by a factor of 20x and averaged over the top 100 nm.  It is clear that the oxygen background is below the desired 1% of the solar wind, and in some cases it is much lower.  Carbon is also below this goal, but F will require further study.  The results are upper limits because of instrumental background (see Appendix J).

Nitrogen in single crystal Au was also analyzed by static mass spectrometry.  The bulk sample had 0.63 ppma, just under the 1% design goal for blanks.

1.4.2  Diamonds are the only other known material with essentially no native oxide layer and potentially low enough O (and N) concentrations.  The purity levels and diffusion properties of natural diamonds have been studied for some time because of their potential for revealing information about the earth's mantle where they formed.  For example, the aggregation state of nitrogen in natural diamonds has been used to study the thermal history of mantle diamonds.  According to IR analyses, nitrogen diffuses very slowly in single crystal diamonds and requires high temperatures.  For example, D was estimated ~ 10-14 cm2/s at 1900(C (Chrenko et al., 1977; see also Allen & Evans, 1981).  Some other elements (e.g., helium, Wiens et al., 1994; lithium, Cytermann et al., 1994) have been demonstrated to have extremely low diffusivities in natural diamond.

CVD diamonds differ from natural diamonds in their formation process and in the fact that they are polycrystalline.  CVD diamond producers have mentioned detection of a number of elements as impurities, in contrast to the relatively high purities of inclusionless type IIa natural diamonds.  For species such as N and O, IR analyses can yield relative abundances of particular molecular bonds, but may not give quantitative results on the actual impurity concentration if some of the impurity has a different bond structure or is trapped in inclusions.  This has motivated investigation of other methods for impurity analyses (e.g., McNamara et al. 1994).

1.4.2.1  Diamond SIMS Study.  We undertook a SIMS study of CVD diamonds, both for purity levels and diffusion properties, to determine the usefulness of CVD diamonds as substrates for collecting light elements (Li-Ne) in the solar wind.  The study included H implantation to simulate conditions of our solar wind target.  Our results include purity constraints for F and Cl as well as N and O, and diffusivity constraints for H, N, and O.

We obtained sample diamond films from a variety of sources, including GE, Norton, DeBeers, and several university and government laboratories.  All diamonds were isotopically normal (12C/13C = 89) except one sample designated “B 12C”, which was essentially pure 12C.  Initial IR analyses on some of the polished samples could not detect any nitrogen.

Initial attempts to analyze diamonds by SIMS indicated that surface charging is too severe in the absence of a conductive coating for at least some of  the samples.  Most vapor-deposit coaters introduce moderate levels of O and other impurities, which might compromise detection-level work.  To avoid this, diamond samples to be analyzed for impurities were coated in a UHV Riber MBE coater designed and used exclusively for semiconductors.  Previous analysis had shown that Pt coats from this instrument had < 60 parts per million (ppm), atomic ratio, of O compared with at least several hundred ppm from typical Pt or gold coaters.  The diamonds were first cleaned by ultrasonicating and heating in TCE, acetone, and isopropanol, and dried.  After introduction to the MBE system, the samples were heated to 490(C for 30 minutes.  The initial pressure in the chamber was 5 x 10-11 Torr, and did not rise above 2 x 10-8 T. during heating.  A 100 nm Pt coat was transferred at 0.05 nm/sec. by electron beam evaporation.

For the diffusion experiment, a polished diamond designated TD939 was implanted with the fluences and energies given in Table 5.  These are the expected solar wind energies for ions passing through an electrostatic concentrator.  Fluxes were below 0.3 (A/cm2 in every case.  Prior to implanting, the Pt coat had been removed from this sample by soaking in warm aqua regia, which caused a slight amount of surface roughness in addition to removing the Pt.  Profilometry indicated surface roughness was on a scale approaching 100 nm.  The sample was subsequently broken into fragments a, b, and c.  Pieces a and b were vacuum sealed (( 10-6 Torr) in quartz glass and heated to 400 and 850 (10(C, respectively, for 2.60 x 105 s.  Piece c served as an unheated control.  These pieces were then gold coated in a standard vapor deposition coater, as higher impurities in the conducting coat could be tolerated in the implanted samples.

TABLE M5.  Implanted ions, listed in order of implantation

	Isotope
	Energy

(keV)
	Fluence

(cm-2)

	1H
	11a
	2.0 x 1016  a

	  13C b
	72
	1.2 x 1014

	18O
	86
	3.0 x 1014

	15N
	79
	4.0 x 1013


a Implanted as 1 x 1016 cm-2 of 22 keV H2
b Not expected to alter the matrix noticeably

SIMS analyses were done using the Cameca IMS 1270 instrument at UCLA and an IMS 4F at Charles Evans & Associates, both run in negative secondary ion mode.  In all cases, samples were kept under vacuum at least 12 hours prior to analysis.  For detection limit work, the primary Cs+ beam current was as high as practical, ~100 nA; lower currents were used for diffusion experiments.  A normal incidence electron flood gun was used to help control charging except during H analyses.  The analytical area was 30 (m diameter.  The C matrix counts were monitored on a Faraday cup, with everything else measured on an electron multiplier.  Faraday-multiplier calibrations were performed within a day of the analyses.  Hydrogen and oxygen were typically analyzed at low mass resolution (m/(m ~ 500) since there are no expected interferences.  Nitrogen was analyzed as the CN- molecule at mass 27.  Mass 27 had two peaks, one from 13C14N and one from 12C15N.  Detection limit analyses were typically done at low mass resolution, combining the contributions from both ions.  However, some samples, including an isotopically pure 12C diamond, were analyzed at high mass resolution (m/(m ~ 4,000).  Diffusion analyses for N were done at high mass resolution as well, monitoring both the implanted 15N and contaminant 14N.

1.4.2.2  Diamond SIMS Results:  Impurities.  Upon initial analysis using lower sputtering rates, the diamonds appeared to have consistently high concentrations of  N and O, and relatively small but measurable amounts of F and Cl.  However, these turned out to be instrumental artifacts.  For most samples the counting rates for N and O were essentially constant, independent of the carbon matrix counting rates.  Fig. M4 illustrates this point by showing a sample that did have measurable N but no measurable O or F.  The analysis started with a raster size of 100 (m and a field aperture of 30 (m.  After conditions equilibrated, the raster was reduced to a spot, significantly increasing the matrix counts.  The N counts increased along with the C, indicating that N was from the sample.  The O and F counts did not increase, indicating that these were not associated with carbon from the matrix. The source of the background is discussed below.  Because this instrumental background was constant, the best detection limits were obtained with the highest possible sputtering rate, with the primary beam striking completely within the field aperture, as in the right side of Fig. M4.  The background, and hence the detection limits, varied somewhat from sample to sample. What was initially thought to be Cl was actually C2B in at least some samples, confirmed by measurement of the correct proportions for the two isotopes of boron.  In other samples, the mass 35 signal did not increase with the matrix, and was therefore all instrumental background.




Fig. M4. SIMS analysis for impurity detection limits.  The analysis was started with a primary beam raster square of 100 (m and a field aperture of  30 (m.  At Cycle 17 the primary beam was switched to spot mode, so that all the primary ions struck the sample within the field aperture area, raising the carbon count rate.  In this example (KMR 1146), the nitrogen signal rises with the carbon, indicating that nitrogen from the sample is above detection limits.  The O and F count rates do not rise with the C, indicating that their counts are due to instrumental background.

The results for N, O, and F are shown in Table M6.  Chlorine is not reported, but following the above discussion, it should be significantly below 0.05 ppm, measured at mass 35 in several samples.  Note that only one sample (“G1”) had oxygen detected above the instrumental background.  The lowest O limit was 1.3 ppm in samples KMR1216 and “B 12C”.  Nitrogen was detected above background in KMR1216 and 1146, and in both of the ANL samples.  The lowest N limit was 0.12 ppm.  The F measurements were verified by a high mass resolution scan over mass 19, which confirmed the existence of a single peak at the proper mass.  However, like O and most N analyses, the fact that the F signal did not rise with C when the primary beam was changed to spot mode indicates that the F measured was instrumental contamination.  The lowest F detection limit was 0.0025 ppm in both the “B Normal” and KMR 1216 samples.

TABLE M6.  Upper limits on impurity concentrations of O, N, and

F in CVD diamonds, in parts per million (ppm), atomic ratio.

	Sample
	O a
	N a
	F b

	B Normal
	1.7
	0.12
	0.0025

	B 12C
	1.3
	0.13
	0.0033

	G1
	~7c
	0.95
	0.07

	KMR 1216
	1.3
	25.c
	0.008

	KMR 1251
	3.7
	
	0.06

	KMR 1146
	1.6
	20.c
	0.0025

	N TF068
	4.1
	0.48
	0.062

	N TD939
	3.6
	0.33
	0.057

	ANL 941012
	1.5
	7.5c
	0.07

	ANL 940928d
	2.5
	125.c
	2.5c

	Solar Winde
	170
	22
	0.006


a Based on implant standard, analyzed at time of sample analysis

b Relative Sensitivity Factor, Wilson (1991) and CEA archived data
c Actual measurement rather than upper limit

d This sample was only 2 (m thick, the likely reason for high N, F.

e 2-year fluence, averaged over outer 100 nm, concentrator

concentration factor = 20.

The source of instrumental background is most likely steady state surface adsorption of volatile species on the analysis spot during analysis.  This is consistent with similar N and O observations during gold analyses, in which an improvement in the vacuum pressure over more than an order of magnitude improved the detection limit by approximately the same factor.  The reason for background--and there​fore detection limit--variations between dif​ferent diamond samples is not completely under​stood, though it might be explained by the smoothness of the surface and the exact conditions such as temperature and pressure within the instrument at the time of analysis.  The rate of adsorption of a gas on the surface is independent of the rate at which the sample is sputtered, but dependent on the partial pressure of the gas species involved.  Experiments to heat the sample during analysis are currently planned, as this should lower the fraction of gas molecules sticking to the surface.

One can calculate an upper limit to the amount of signal attributable to surface adsorption from the gas phase.  A pressure of 5 x 10-10 Torr is equivalent to 2.0 x 1011 molecules/cm2/s incident on the surface.  For a 30 (m field aperture, the flux is ~1.4 x 106 molecules/s.  Assuming a sputter yield of Y = 3 C/Cs+, a 100 nA primary beam would give a ratio of impurity molecule/C of 7.4 x 10-7, or 0.74 ppm.  This is an upper limit because it would require all adsorbed molecules to stick until bombarded by a Cs+ ion, and assumes all of the gas in the chamber is the impurity being measured.  Rough surfaces would result in greater surface area, and higher adsorption.  Molecular oxygen (O2) or nitrogen (N2) would give a factor of 2 higher upper limit because there are two atoms per molecule.  Qualitatively this result is in the same range as the instrumental backgrounds observed for the diamonds.  Similar unpublished measurements on single crystal gold, which should have a sputter yield approximately a factor of five higher, have an ultimate detection limit a factor of ten lower than the best diamonds.

Constant gas-phase adsorption would appear to be a good explanation for the background, provided that the sample area struck by the primary ions is always larger than the field aperture, so that the measurement always covers the same area.  If the spot mode causes the primary beam to strike an area smaller than the field aperture, the effective measurement area would be reduced, and the adsorbed gas contribution should be reduced along with it.  Typical primary ion beam diameters are ( 10 (m FWHM, smaller than the 30 (m field aperture.  However, it is conceivable that in spot mode, the beam is intense enough that the fringes extend to the edge of the field aperture, so that the effective area, in terms of sputtering adsorbed species, is not reduced significantly.

1.4.2.3  Diamond SIMS Results:  Diffusion.  Implant profiles for N, O, and H in the unheated and heated pieces of TD939 are compared in Figs. M5, 6, and 7.  The shoulders near the surface are predominantly due to the Au conductive coat.  Concentrations are ratioed to C, which is low in the coat relative to the diamond matrix, while N and O are higher in the Au than the diamond.  In Fig. 5 the geometric means of two to three profiles are plotted for each temperature.  Reproducibility is discussed below.  For N and O, the backgrounds were subtracted from the 15N and 18O profiles using the 14N and 16O profiles.  This subtraction did not eliminate the near-surface shoulders completely because the signal was dropping so rapidly in this region that small differences in the analysis times of the individual isotopes became significant.  The rising portion of the main peak matches the TRIM (IBM Theoretical Ranges of Ions in Matter) simulation well, while all of the distributions have longer tails than predicted by TRIM, due to channeling within individual crystals.



 Fig. M5.  Unheated and heated 15N implant profiles measured by SIMS, displayed on a logarithmic scale.  Within uncertainty, there is no evidence of diffusion over the 2.60 x 105 s heating.  Each curve is the geometric mean of several profiles.


Fig. M6.  Unheated and heated 18O implant profiles.




Fig. M7.  Unheated and heated H implant profiles.  The profiles are identical within uncertainty.
The important point to note is that the heated and unheated profiles are identical within the limits of expectation with a slightly rough surface.  Diffusion would cause an increase in the dispersion around the mean, given by 







(1)

For a gaussian distribution, the diffusivity D is given by 









(2)

that is, D equals one half the change in the dispersion divided by the time it was held at the temperature of interest.  Values so obtained are given in Table M7 using all measurements within 50% of the peak.  If data down to 10% of the peak are used, D values are in the same range to slightly larger, but as can be seen from Figs. 5-7, still show no evidence of diffusion.  Negative D values in Table 7 are of course physically meaningless, but give a measure of the spread in values.  Conservative upper limits on the actual diffusivities are given by the largest D values, which are DN ( 8.4x10-19, DO ( 1.6x10-19, and DH ( 4.6x10-18 cm2/s.  Note that for some of these, notably O and H the largest D values are at 400(C, while at 850( the values were lower, showing that the actual diffusivity is very likely much lower than could be measured in this experiment.

Table M7.  Calculated values for D ob-

tained from profile dispersions, relative 

to an unheated sample.

	Element, 

Profile #
	Temp. ((C)
	D (cm2/s)

	N
#1
	400
	-2.2e-19a

	 
#2
	
	9.9e-21

	 
#3
	
	5.7e-19

	N 
#1
	850
	4.6e-20

	 
#2
	
	8.4e-19

	 
#3
	
	-2.7e-19

	O 
#1
	400
	2.1e-20

	
#2
	
	1.6e-19

	O
	850
	-2.2e-19

	H
	400
	2.3e-19

	H 
#1
	850
	-5.2e-19

	 
#2
	
	2.2e-20


aNegative values are physically meaning-

less, but are included to show the spread 

in calculated values.

Diffusion:  Solar Wind Applications.  For the pur​pose of solar wind collection, it is important to know whether the elements of interest (N, O, Ne, Li, etc.) diffuse in CVD diamond at temperatures up to 200(C.  Since we determined only upper limits on diffusivity at 400(C and 850(C, it is not possible to estimate D(200() from an Arrhenius plot.  Instead, a most conservative approach would be to say that an upper limit is given by the upper limits determined at 400 and 850(C.  This is ~5 x 10-18 cm2/s.  Over an exposure period of approximately two years, this would lead to a characteristic diffusion length of sqrt(4Dt) = 23 nm.  This is smaller than the concentrator target’s 100 nm depth for the implantation peak, but it is possible that the atoms will only need to diffuse to a grain boundary before they can escape.

More realistically, Chrenko et al. estimated D ~ 10-14 cm2/s for N in diamond at 1900(C.  Using this value and our upper limit at 850(C, one can extrapolate a diffusivity upper limit of 2 x 10-27 cm2/s, which translates to less than a fraction of an Angstrom in two years.  One can also use estimates of the activation energy for nitrogen in diamond, based on the changes of IR spectra as a function of heating.  One is from Chrenko et al., who estimates the activation energy to be 60 kcal/mol.  Using this value, and his diffusivity estimate of 10-14 cm2/s at 1900(C, one gets D ~ 6 x 10-36 cm2/s at 200(, meaning that atoms are firmly held in place.  It is thus expected that the actual D values for N, O in diamond are many orders of magnitude lower than we could measure.

1.4.2.4  Diamond SIMS Study Conclusions:  The oxygen and nitrogen upper limits were in at least several cases below 1% of the expected concentrated solar wind values, meeting our purity goals.  In addition, F concentrations are below that expected for the concentrated solar wind.  Though not shown here, S concentrations were also below 1% of the expected solar wind, which would be applicable if CVD diamond is also used as a collector for unconcentrated solar wind.

Diffusion studies indicate that solar wind-implanted N and O will be retentively held at temperatures of up to 200(C for the duration of the mission, though more studies should confirm this.

A final result of our study is that for diamond there is no detectable radiation damage from the fluence levels expected for the solar wind.  This study substituted H for He, so the conclusions should be tested again, but from studies of similar He fluences and energies in metals, no damage is expected.

Table M8.  Ranges, trapping efficiencies, and concentrations for diamond vs. noble metal as the concentrator target material.

	Ion
	Range (Angstroms)
	Straggle (Angstroms)
	Trapping Efficiency (%)
	Concentration at peak (ppma)

	
	Dmnd
	Pt*
	Dmnd
	Pt
	Dmnd
	Pt
	Dmnd
	Pt

	16O+6 
	850
	430
	175
	470
	100
	80.9
	900
	960

	16O+8 
	1060
	545
	203
	560
	
	
	
	


*Pt was used in this study.  Au would be essentially the same.  The ion simulation program TRIM was used to determine trapping efficiencies, and the ranges and stragglings were taken from TRIM tables.  Trapping efficiencies were calculated using at least 2,500 pts., giving statistical uncertainty of 2%.  From the straggling parameter, along with the material densities and solar wind fluences, a concentration peak was determined.  Distribution peak concentrations assume no energy spread in the solar wind, and assumes all ions are of the stated charge state.  A gaussian approximation is used; Monte Carlo calculations indicate that most peaks are higher, some by as much as 28%, than the gaussian approximation.  Assumed O fluences are 7.5 x 1014 cm-2.
1.4.3  Comparisons between noble metals and CVD diamond.  There are a number of differences between diamond and noble metal foils besides those mentioned above.  Obviously solar wind carbon cannot be measured in a diamond matrix.  This means that either diamond must be used in tandem with another material for the concentrator target, or solar wind carbon must be analyzable without concentration.  Secondly, the chemistry during sample extraction differs between the two matrices.  Solar wind oxygen extracted from diamond would come out predominantly as CO, greatly simplifying the procedure for GSMS of O as CO molecules (see Appendix J).  On the other hand, GSMS of O as O2 may be simpler by extraction from a noble metal matrix.  A disadvantage of diamond is that it is not a good electrical conductor.  A diamond target would need to be very thin in order to avoid charging.  Further tests will need to be done in this regard.

	Table M9  Concentrator Target Materials Characteristics Summary

	
	Diamond

	Noble Metals

	O Purity
	proven
	(
	proven
	(

	N Purity
	proven
	(
	proven
	(

	C Analysis
	no
	X
	proven
	(

	O Analysis by GSMS
	as CO or O2
	?
	as O2
	?

	Surface Cleanliness
	relatively good
	(
	relatively poor
	X

	Low Diffusion
	proven
	(
	in testing
	?

	Electrically Conductive
	no
	X
	yes
	(

	Implant Depth and Straggle
	~1000 A, rel. tight
	(
	~500 A, rel. broad
	X

	Mass Frac-tionation by  Backscattering
	no
	(
	yes
	X


An important difference is that the ions are implanted quite differently in the two matrices due to the large difference in atomic number between C and noble metals.  Actual ranges and straggles (standard deviations) for two charge states are compared in Table M8.  Implantation in noble metal gives a relatively broad shallow peak.  Approximately 20% of the ions are backscattered out of the target.  This fraction is slightly dependent on atomic mass, with TRIM calculations showing approximately 5 permil/amu fractionation for oxygen of the same charge state and normal incidence.  More calculations to cover the range of angles and charge states need to be done to determine the overall mass fractionation.  By comparison, implantation in diamond gives a deeper peak, which makes solar wind easier to separate from surface contamination and has negligible mass fractionation.

Both diamond and noble metals are matrices characterized by very low diffusion of trace elements, as was shown above for diamond.  

The overall differences between diamond and noble metals are summarized in Table M9.  Our present plan is to use diamond for the concentrator target.  However, we have to deal with the potential charging problems.  At present Au is a back-up material.

1.5  Materials for Noble Gas Collection.  Metal foils are preferred for noble gases because of their history dating back to the Apollo solar wind foils experiment, along with the fact that noble gas backgrounds are typically very low in most materials.  For example, the Xe blank in an off-the-grocery-shelf Reynolds Wrap foil is 0.0018 parts per trillion atomic, or 3.9 x 10-4 times the 2-year solar wind fluence averaged over the top 100 nm.  The lighter noble gas blanks are even better relative to the solar wind.  It turns out that the Bern foils used for the Apollo solar wind experiment have nearly the same blanks as Reynolds Wrap except for Ne, where the Bern foils are a factor of five better.

1.5.1  Solar Wind.  Noble gas mass spectrometry has traditionally been a bulk analysis technique.  However, even with these low blank concentrations, consuming the whole foil results in blanks that are up to a few percent of the bulk solar wind fluence.  Sampling noble gases from individual types of solar wind, such as coronal mass ejections (CMEs), is a high science priority.  The CME fluence could be as low as 10% of the total solar wind fluence, in which case, a blank from the whole foil would be too high.  Because of this, we are planning to use laser extraction to remove only the near-surface layer rather than melting the whole foil.  This may be most easily accomplished if the noble gases are implanted into a thin metal layer on a refractory substrate.  The thin layer would be volatilized by a pulsed laser, leaving the substrate untouched.  There are two such materials we are currently investigating:  silicon on sapphire (SOS) and aluminum on sapphire (AOS).  The SOS (mentioned in 1.1 above) is made from ultra-high purity starting materials.  AOS has been used for low-blank Kr work for a number of years (N. Thonnard, personal communication).  Samples of both materials are at C. Hohenberg's lab awaiting analysis using the laser extraction system.  Aluminum is preferred due to its heritage and because Si surfaces has been reported to adsorb and hold atmospheric Xe very tightly (e.g., Garrison et al., 1988).

Table M10.  Implantation ranges of 

noble gases in Au foil.

	E 

(keV/amu)
	Ne Range

((m)
	Xe Range

((m)

	10
	0.11(0.09
	0.12(0.06

	100
	0.83(0.29
	1.15(0.30

	1000
	3.88(0.41
	5.26(0.49


Range ( (1 std. dev.)

Source:  TRIM
1.5.2  Energetic Particles.  Efforts are underway to collect high energy solar particles (SEP) for separate analysis.  The existence of a SEP noble gas component for Ne, Kr, and Xe with a composition distinct from solar wind has been postulated for the last fifteen years, though it has never been confirmed by direct analysis in space.  We have just recently added this to our list of objectives (Table 1 in proposal).  It may be possible to separate SEP noble gases by stepped heating, as has been done for lunar grains.  However, an unambiguous way to measure SEP would be to collect it separately in a multilayer target.  Preliminary plans are for a three-layer target consisting of a 0.2 (m thin Si film deposited on a 1.0 (m thick Au foil, physically supported by a high transparency (>90%) mesh.  The bottom layer would be a ~4 (m Au foil to capture ions in the > 100 keV/amu range (Table 10).  To separate solar wind (< 10 keV/amu) from the intermediate (10-100 keV/amu) range, the Si thin film is removed from the 1 (m foil by an acid etch.

2. Blank Measurement of Candidate Collector Materials
Blank measurements of bulk purity levels of various collector materials is easier than actual solar wind measurements because bulk analysis techniques can be used.  This is perhaps best exemplified by the NAA results for Si, described above.  Actual solar wind analyses will be atom-limited (there will only be a certain limited number of solar wind atoms per 100 cm2 of substrate available), while the bulk purity measurements are limited only by how much material (grams, kilograms, tons) can be reasonably analyzed by a bulk analysis technique.

Besides NAA, there are several techniques which will play a significant role in material blank analyses.  As well as being useful for Si characterization, these techniques will be invaluable to characterization of materials, such as Ge and Au foil, which are not amenable to NAA (cf. Appendix J).  SIMS and RIMS (Appendix J) are being used to determine blanks, even though the updated analytical facilities planned for solar wind analysis are not yet available.  Irradiation of materials by charged particles or by high energy photons results in the emission of characteristic X‑rays that are unique signatures of the atoms present.  Excitation with high energy monochromatic synchrotron radiation (SXRF) can provide data on a wide range of elements simultaneously, and is effectively a bulk analysis technique for elements heavier than Fe.  Another mass spectrometry technique, which uses thermal ionization (TIMS) of material chemically dissolved and concentrated on a hot filament, can be used.  Blank measurements to date in the thermal ionization lab at Cal Tech indicate that, with less than 10 g of material, the following elements can be assayed to blank levels comparable to INAA measurements:  Mg, Ca, Ti, Sr, Sm, Nd, Ba.  Another effective technique is inductively coupled plasma mass spectrometry (ICPMS).  It can be combined with chemistry techniques to do bulk analyses of any of our collector materials.  Estimated detection limits from R. Brown at Elemental Research Inc. shows that their ICPMS techniques for Si should have detection limits below the expected solar wind concentration for the following elements:  Na, Mg, Al, Ca, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ge, Ru, Y, Ba, and Pt.

3.  Summary of Future Collector Materials Work
The work needed falls into three categories.  1) Further work on Si, 2) Testing of a multilayer noble gas collector to separate high energy particles from solar wind (1.5.2 above), and 3) Further testing of CVD diamond.

3.1  Further work on Si.  This is by far the broadest area of work to be done.  So far we have demonstrated that materials exist in sufficient purity to accomplish six of our sixteen science objectives (Table 1 in the proposal).  We plan to go down the line demonstrating the feasibility of each objective.  This requires the combined efforts of RNAA, TIMS, RIMS, SIMS, and ICPMS.  We have the organization in place to carry this out, and simply need the time and resources to finish.  A brief summary of the strategy is given in the following paragraphs.

The A=80-90 group of elements consists of Se,Br,Rb,Sr, and Y.  Literature data (Fig. M1 above) show adequate purity for Se.  We plan to obtain RNAA measurements of Se.  Br is more difficult, but should be possible with analysis of 80,82Kr produced by reactor irradiation.  Literature INAA data for Rb give an upper limit of about 0.1 times the SW value, but the geochemically similar element, Cs,  is present at about 0.001 SW levels.  Rb and Sr will be analyzed by thermal ionization mass spectrometry (TIMS).  Y analysis by ICPMS should have detection limits below the solar wind value (R. Brown, personal communication) and we can also attempt to get a measurement by synchrotron radiation X-ray fluorescence using the high energy photons from the Argonne facility.  Y is geochemically similar to the mid-heavy REE elements.  Literature Si analyses for Tb and Yb are distinctly below the 0.01 limit.  

The A=120-140 elements are Sn, Sb, Te, I, Cs and Ba.  The literature data indicate that impurity levels of Cs and Sb are sufficiently low.  Takeuchi et al report some samples with Sn concentrations at about 0.05x SW levels.  As this is the least important of the A=120-140 element group, somewhat larger errors on the Sn abundance might be acceptable.  RNAA measurements of Se and Te will be carried out in the future.  We will attempt measurement of I by measurement of neutron capture Xe.  Ba will be analyzed by thermal ionization mass spectrometry.  

Literature data are available for 8 REE.  Some samples analyzed by Takeuchi show light REE (La,Ce,Nd) concentrations around 0.03x SW values, but other samples with upper limits around 0.01x SW.  In general our REE upper limits are about a factor of 10-50 higher than those of Takeuchi et al; the reasons for this are being investigated.  If the INAA limits cannot be improved, we can use simple RNAA techniques for La, Ce, Tb, Yb, and Lu along with TIMS measurements of Nd and Sm to characterize the light REE.  

The Pt-metal group of elements (Mo, Ru, Rh, Pd, W, Re, Ir, Os, Pt, Au) could be more difficult as these elements may tend to alloy with Si given the reducing conditions required to produce Si metal, and exposure to at least some of these elements occurs in the bulk Si reduction and crystal-producing processes.  Although Mo, W, and Au may be too high, Ir is quite low and the Os upper limit is5%.  We can afford to lose a few of these elements and still test for systematic Pt-nugget fractionation in the solar nebula; in principle the Ir abundance alone can accomplish this objective.

3.2  SEP Noble Gas Collector Development & Test.  We are excited about this new concept (1.5.2 above), but have not yet started actual development or testing.  We need to identify the optimum combination of materials to enable us to etch off the thin film containing the solar wind, so that the much rarer SEP particles can be measured with confidence.  This requires testing the uniformity and durability of the thin film to make sure it has no pinholes, and that it can remain adhered to the SEP foil after two years in space.  We need to also check the structural integrity of the 1 (m intermediate range foil with a high transmission grid backing.  Finally, proof of concept tests need to be made.  Initial work needs to be done using ion implantation simulation software (e.g., TRIM) to check what level (n-() at the tail of the solar wind might get through the thin film, establishing a minimum detection for SEP particles for each noble gas.  These will be compared with noble gas instrumental detection limits to see whether they are significant.  Second phase proof-of-concept will involve a test in which both low energy (solar wind-like) and high energy particles are implanted, followed by analysis.  For Ne both low and high energy implants can be done at Hughes, Malibu.  For heavier noble gases, the higher energies will require implantation at another facility.  Analysis will be done at Wash. U.

3.3  CVD Diamond Testing.  We have demonstrated that some CVD diamonds have low enough blanks for solar wind N, O, and possibly F in the concentrator.  At this point we need to replicate these results and verify that there is not significant variability within a given batch of diamonds.  We have purchased a batch of (10) low-O CVD diamonds from GE for the purpose of doing this.  As described in section 1.4.2.1 above, this involves a rather involved process of cleaning, Pt coating in a UHV MBE coater, followed by UHV SIMS analysis.  It would also be very desirable to use diamond to collect Li, Be, B in the concentrator target.  Most CVD diamonds contain a significant B concentration.  Li is a scientifically more important (and feasible) element, but we have not yet investigated the Li impurity level in CVD diamonds, nor its diffusive properties.  These will be priorities in the next couple years.

The main drawback of diamond as the concentrator target is its relatively low conductivity.  CVD diamond can be made more conductive by doping, e.g., with B.  However, such doping is highly undesirable because of the likelihood of contamination of other light elements as well.  As discussed above, it may turn out that a thin film of diamond is sufficiently conductive so that there is no problem at all.  We plan to investigate this issue in contact with diamond manufacturers.
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2.0220296296296294E17

1.7625296296296294E17

1.7103666666666666E17

1.8253666666666666E17

2.051352962962963E17

2.074352962962963E17

2.1555655555555555E17

2.0220655555555555E17

1.946811111111111E17

1.998811111111111E17

2.1618962962962963E17

1.5305462962962963E17

8.517955555555555E16

1.8471455555555555E17

2.841111111111111E17

3.052111111111111E17

3.2522992592592595E17

3.2752992592592595E17

3.311847037037037E17

3.721847037037037E17

4.142658888888889E17

4.245158888888889E17

4.3558007407407405E17

4.5418007407407405E17

4.7101985185185184E17

4.9966985185185184E17

5.3157E17

5.4372E17

5.541097777777778E17

5.955097777777778E17

6.398896296296296E17

6.400896296296296E17

6.392051481481481E17

6.647051481481481E17

6.89390962962963E17

6.90840962962963E17

6.910746296296296E17

7.142746296296296E17

7.404544814814815E17

7.536544814814815E17

7.683444074074074E17

7.716944074074074E17

7.747708148148148E17

7.969208148148148E17

8.190708148148148E17

8.360208148148148E17

8.525653703703704E17

9.079653703703704E17

9.637708148148148E17

9.964208148148148E17

1.0304265814814815E18

1.2234265814814815E18

1.4150708148148147E18

1.4345708148148147E18

1.4544795555555556E18

1.5789795555555556E18

1.7040201481481482E18

1.7090201481481482E18

1.711716037037037E18

1.825716037037037E18

1.940395074074074E18

2.009895074074074E18

2.079395074074074E18

2.159895074074074E18

2.240395074074074E18

2.348395074074074E18

2.456259925925926E18

2.411759925925926E18

2.3668544814814817E18

2.5198544814814817E18

2.6729896296296294E18

2.6369896296296294E18

2.6027491925925924E18

2.5562491925925924E18

2.5094795555555553E18

2.5829795555555553E18

2.6567491925925924E18

2.8162491925925924E18

2.9746653703703706E18

3.0636653703703706E18

3.1526653703703706E18

3.2456653703703706E18

3.3393444074074076E18

3.5698444074074076E18

3.798580888888889E18

3.876080888888889E18

3.956020148148148E18

4.132520148148148E18

4.309155625925926E18

4.928155625925926E18

5.546614703703704E18

5.741614703703704E18

5.936344407407407E18

5.878344407407407E18

5.821020148148148E18

6.265520148148148E18

6.708665370370371E18

6.805665370370371E18

6.902395074074074E18

7.142395074074074E18

7.383749192592593E18

7.169749192592593E18

6.955749192592593E18

7.497249192592593E18

8.038344407407407E18

7.984844407407407E18

7.931749192592593E18

7.537749192592593E18

7.144968492592593E18

7.040968492592593E18

6.936426581481481E18

7.137426581481481E18

7.338291103703704E18

7.597791103703704E18

7.854580888888889E18

8.464580888888889E18

9.076884670370371E18

9.23538467037037E18

9.392530222222221E18

9.056030222222222E18

8.720614703703704E18

8.840114703703704E18

8.961103640740741E18

9.116103640740741E18

9.269614703703704E18

9.107614703703704E18

8.947239118518519E18

8.105739118518519E18

7.262884670370371E18

7.241884670370371E18

7.221562059259259E18

7.247062059259259E18

7.270935666666667E18

6.762435666666667E18

6.255833014814815E18

6.184833014814815E18

6.113968492592593E18

5.781968492592593E18

5.449291103703704E18

5.154791103703704E18

4.861781029629629E18

4.690281029629629E18

4.516205962962963E18

4.342205962962963E18

4.1695620592592594E18

4.1620620592592594E18

4.154020148148148E18

3.650020148148148E18

3.1480519851851853E18

3.0200519851851853E18

2.8908330148148147E18

2.8618330148148147E18

2.8325620592592594E18

2.6255620592592594E18

2.4169356666666665E18

2.2484356666666668E18

2.0821036407407409E18

1.8436036407407409E18

1.604697537037037E18

1.401197537037037E18

1.197155625925926E18

1.0638556259259259E18

9.306911037037037E17

8.664911037037037E17

8.040519851851852E17

7.267019851851852E17

6.486745962962963E17

5.907745962962963E17

5.324684925925926E17

4.824684925925926E17

4.327391185185185E17

3.823391185185185E17

3.301795555555556E17

2.990295555555556E17

2.7018102962962963E17

2.3863102962962963E17

2.0599753703703702E17

1.9804753703703702E17

1.8833566666666666E17

1.8288566666666666E17

1.787911037037037E17

1.739911037037037E17

1.6905562592592592E17

1.4270562592592592E17

1.175745962962963E17

1.100245962962963E17

1.0084919259259259E17

8.894419259259259E16

7.86645962962963E16

7.0094596296296296E16

6.098301481481482E16

6.035301481481482E16

5.958753703703704E16

5.603253703703704E16

5.2342059259259256E16

3.7082059259259256E16

2.222849259259259E16

2.619849259259259E16

2.962658148148148E16

2.523658148148148E16

2.138849259259259E16

2.096849259259259E16

2.1767462962962964E16

2.6157462962962964E16

2.946364074074074E16

2.674864074074074E16

2.349205925925926E16

2.098205925925926E16

2.023294074074074E16

1.876794074074074E16

1.6896507407407408E16

1.961650740740741E16

2.138849259259259E16

2.013349259259259E16

1.806562592592593E16

1.5765625925925926E16

1.509102962962963E16

1.551102962962963E16

1.4441103703703704E16

1.2766103703703704E16

1.0414703703703704E16

9.994703703703704E15

1.1605551851851852E16

1.0980551851851852E16

9.678492592592592E15

9.258492592592592E15

7.890148148148148E15

7.055148148148148E15

7.303640740740741E15

6.676640740740741E15

5.914492592592592E15

6.123492592592592E15

7.686940740740741E15

7.477940740740741E15

6.456074074074074E15

6.874074074074074E15

7.292074074074074E15

7.710574074074074E15

8.264551851851852E15

8.890051851851852E15

9.244596296296296E15

5.482596296296296E15

1.856074074074074E15

3.319574074074074E15

3.8350592592592595E15

4.0440592592592595E15

3.3057037037037035E15

4.769703703703704E15

7.045581481481482E15

4.745081481481482E15

2.038148148148148E15

1.202148148148148E15

1.3144925925925925E15

2.7779925925925925E15

4.376640740740741E15

2.913140740740741E15

1.5851185185185185E15

2.6306185185185185E15

3.811596296296296E15

4.020596296296296E15

3.958640740740741E15

3.749640740740741E15

2.7281037037037035E15

2.3096037037037035E15

3.787462962962963E15

5.460462962962963E15

6.320596296296296E15

3.184096296296296E15

0.0

8.221407407407408E14

2.1385962962962962E15

2.1385962962962962E15

6.486703703703705E14

1.6941703703703705E15

2.4697037037037035E15

1.8422037037037035E15

1.8911037037037035E15

1.2641037037037035E15

2.668940740740741E15

2.668940740740741E15

1.4496407407407408E15

-2.2335925925925925E14

0.001486

0.001486

0.001486

8.905E-4

8.905E-4

8.905E-4

0.002114

-1.2873272117838643E-19

4.875125269728953E-19

2.1530477335719125E-18

1.1363006504333668E-18

2.471513745352132E-18

9.68044466279279E-20

0.001486

0.001486

0.001486

8.905E-4

8.905E-4

8.905E-4

0.002114

-2.1857332917698885E-19

9.860864921012435E-21

5.658968632517638E-19

4.6130748173961524E-20

8.3990269960875065E-19

-2.7169721021784456E-19

939A2

400 deg. sample

939A3

400 deg

939B1

850 deg

939B2

850 deg

939B3

850 deg

939C1

unheated

939C2

unheated

GEOMETRIC MEAN VALUES                            

850.0

GAUSSIAN CURVES FOR UNHEATED

DIFFUSION UPPER LIMITS

TRIM 50,000 IONS

34988.0

15N12C

15N12C

Cycle#

Time (s)

Depth(um)

12C15N

15N Ave

13C14N

15N Implant

15N*Dpth

15N Ave Impl

Time (s)

Depth(um)

12C15N

13C14N

15N Implant

15N*Dpth

Time (s)

Depth(um)

12C15N

13C14N

15N Implant

15N Implant

Log(15N)

15N*Dpth

Time (s)

Depth(um)

12C15N

13C14N

15N Implant

Log(15N)

15N*Dpth

Time (s)

Depth(um)

13C14N

12C15N

15N Implant

Log(15N)

Time (s)

15N*Dpth

Depth(um)

12C15N

13C14N

15N Implant

Time (s)

Depth(um)

12C15N

13C14N

15N Implant

Depth(nm)

20 Deg

15N*Dpth

400 Deg

"+Std Dev

850 Deg

Std Dev

"+Std Dev"

"-Std Dev"

850 Deg

Std Dev

"+Std Dev

"-Std Dev

Depth(um)

Gauss(.5)

Gauss(.1)

UNHEATED SAMPLE

Depth(um)

TRIM

Depth(um)

Unheated

15N*Dpth

400 Deg(a)

15N*Dpth

0.0011

3.586E18

8.228E18

7.616E18

1.0755407407407406E18

1.1830948148148148E15

5.717540740740741E18

2.75

0.0011

1.729E18

5.723E15

1.7271135296296297E18

1.8998248825925928E15

2.75

0.0015

9.643E17

2.474E18

1.4879629629629632E17

1.4879629629629632E17

17.172592121276395

2.231944444444445E14

2.8

0.0011

1.823E18

5.702E18

-5.654814814814822E16

-6.220296296296305E13

2.75

0.0011

3.322E18

1.303E18

2.0797037037037043E17

17.31800146524517

2.8

2.287674074074075E14

0.0011

1.357E18

1.016E15

1.3566650962962962E18

2.8

0.0011

1.128E18

2.785E18

2.0998148148148147E17

0.0011

5.337364019762124E17

5.871100421738338E14

1.3629310198983685E18

1.823662557358332E18

-1.2050470148331725E17

1.3882720587475731E17

1.8322504391440064E16

-2.5933190735807456E17

1.759125375022489E17

4.184238904821297E16

2.1775492655046186E17

1.3407014845403594E17

0.001176

5.927983949647385E11

4.003654866993038E13

Fit Pt

Lower pt

Upper pt.

Sigma

 D (cm2/s)

0.003

5.554611E15

1.333E-6

9.0E-4

1.079E19

9.711E15

1.444E18

1.2996E15

1.287E19

2.124E19

7.543E19

1.0

0.0025

-3.6239629629629645E18

6.862E18

3.761E16

6.849602629629629E18

1.7124006574074074E16

6.21

0.0033

1.085E18

4.592E18

-4.2865925925925914E17

-1.720123456790123E17

-1.4145755555555552E15

2.224E18

8.301E18

-5.122555555555553E17

-1.2806388888888882E15

4.692E18

1.276E18

-2.7062222222222234E17

6.21

-6.765555555555559E14

0.0025

1.43E18

3.251E15

1.428928374074074E18

1.122E18

4.143E18

1.0

0.0025

1.1953779210250096E9

2988444.802562524

2.6171745508524323E9

4.843400470461494E18

-2.8783034866513642E17

1.750599979991326E17

-1.127703506660038E17

-4.6289034666426906E17

2.1575533188617005E17

6.972771239567217E16

2.854830442818422E17

1.460276194904979E17

0.002352

8.896260821562242E11

5.421586395114644E13

0.5

0.1176

0.0785

0.016610025488530158

0.006

2.7781389E15

6.667E-7

0.0018

5.177E18

9.3186E15

1.732E18

3.1176E15

0.0039

2.961E19

2.483E19

8.534E19

1.479407407407407E18

5.769688888888887E15

-3.300592592592593E18

9.61

0.0039

1.544E19

7.876E16

1.541403837037037E19

6.011474964444444E16

9.67

0.0052

3.201E18

1.508E19

-1.7698148148148152E18

-8.521820662768031E17

-9.203037037037038E15

9.67

0.0039

3.713E18

1.508E19

-1.2578148148148152E18

-4.905477777777779E15

9.61

0.0039

1.136E19

2.088E18

-1.6565925925925924E18

9.67

-6.46071111111111E15

0.0039

2.697E18

3.048E16

2.686952888888889E18

9.67

0.0039

2.154E18

1.342E19

1.0

0.0039

1.6391927552575655E9

6392851.745504505

4.775315962655029E18

1.462858800989817E19

-1.210937152043303E18

4.0221013114696006E17

-8.087270208963428E17

-1.613147283190263E18

1.188157606773782E18

5.688041380157341E17

1.756961744789516E18

6.19353468758048E17

0.003528

1.3284064903689375E12

7.314257395537662E13

0.1

0.133

0.0505

0.019221808014911464

0.009

1.9447389000000004E16

4.667E-6

0.0027

2.507E18

6.7689E15

4.444E18

1.19988E16

0.0053

2.005E19

1.4572E19

4.681E19

4.620037037037038E18

2.44861962962963E16

-8.579629629629624E17

13.07

0.0053

1.157E19

8.285E16

1.1542690185185186E19

6.117625798148149E16

13.13

0.007

6.598E18

1.913E19

2.921851851851858E17

-1.6552592592592594E18

2.0452962962963005E15

13.13

0.0053

6.362E18

2.13E19

-6.591111111111107E17

-3.4932888888888865E15

13.07

0.0053

2.125E19

5.299E18

-1.7056296296296294E18

13.13

-9.039837037037036E15

0.0053

7.558E18

8.941E16

7.528527814814815E18

13.13

0.0053

6.656E18

2.528E19

1.0

0.0053

2.7438162866370654E9

1.4542226319176447E7

7.302578733748747E18

1.2197633718606705E19

-1.2299943888652713E18

5.902046702730093E17

-6.39789718592262E17

-1.8201990591382804E18

1.6802557059303163E18

3.5617230459773136E16

1.7158729363900895E18

1.644638475470543E18

0.004704

1.9736832899223042E12

9.830785094545098E13

0.04

0.1393

0.0332

0.0209105242412298

0.012

5.279589000000001E16

1.267E-5

0.0036

1.439E18

5.1804E15

8.233E18

2.96388E16

0.0067

9.094E18

6.265E18

1.783E19

3.2167037037037036E18

2.1551914814814816E16

3.8770370370370355E17

16.48

0.0067

5.67E18

6.214E16

5.649516814814815E18

3.785176265925926E16

16.59

0.0089

5.265E18

1.154E19

1.461074074074074E18

-5.148148148148096E16

1.300355925925926E16

16.53

0.0067

7.315E18

1.964E19

8.410740740740741E17

17.92483424614864

5.635196296296297E15

16.53

0.0067

2.251E19

7.574E18

1.5403703703703654E17

17.187625156205947

16.53

1.0320481481481449E15

0.0067

9.328E18

1.067E17

9.292828518518518E18

16.53

0.0067

8.392E18

2.263E19

9.324814814814812E17

0.0067

2.943703535361791E18

1.9722813686924E16

4.26295926116485E18

5.983217909391059E18

-1.8823634411740682E17

4.674243559956633E17

2.7918801187825648E17

-6.556607001130701E17

1.4532353810385677E17

0.00588

2.917742311060083E12

1.3163769566638539E14

0.015

7.221411E16

1.733E-5

0.0046

1.149E18

5.2854E15

1.354E19

6.2284E16

0.0081

3.436E18

2.6555E18

7.943E18

8.177518518518518E17

6.623789999999999E15

3.725185185185178E16

19.94

0.0081

2.793E18

5.396E16

2.7752131851851853E18

2.24792268E16

20.05

0.0107

2.77E18

4.505E18

1.2850185185185185E18

9.689103313840156E17

17.98628358676485

1.3749698148148148E16

19.99

0.0081

6.122E18

1.291E19

1.8664814814814812E18

18.271023685379227

1.5118499999999998E16

19.99

0.0081

1.528E19

6.474E18

1.437259259259259E18

18.157535115183553

19.99

1.1641799999999996E16

0.0081

6.213E18

9.104E16

6.182990518518519E18

19.99

0.0081

5.977E18

1.354E19

1.5138148148148152E18

0.0081

3.059395797668695E18

2.4781105961116428E16

1.5064646432853514E18

2.8905988259958124E18

1.3749306575867863E18

4.489276860435613E17

1.8238583436303475E18

9.260029715432251E17

1.180074296463419E18

3.311727028620324E17

1.5112469993254513E18

8.489015936013865E17

0.007056

4.2917992151342114E12

1.756088692383635E14

850 DEGREE SAMPLE + STD. DEV. (N=3)

0.018

5.554611E16

1.333E-5

0.0055

7.434E17

4.0887E15

1.442E19

7.931E16

0.0095

1.875E18

1.524E18

4.461E18

4.0452222222222234E17

3.842961111111112E15

5.352222222222234E16

23.4

0.0095

1.571E18

5.86E16

1.5516837037037038E18

1.4740995185185186E16

23.51

0.0126

1.439E18

2.285E18

6.857962962962963E17

1.4023888888888888E18

18.14686846218916

8.641033333333334E15

23.45

0.0095

3.715E18

6.529E18

1.5628481481481482E18

18.193916782481686

1.4847057407407408E16

23.4

0.0095

7.738E18

3.695E18

1.1443259259259264E18

18.058549737456534

23.45

1.08710962962963E16

0.0095

3.476E18

7.336E16

3.4518183703703706E18

23.45

0.0095

3.481E18

5.627E18

1.6261740740740739E18

0.0095

2.3692314243882793E18

2.2507698531688652E16

7.922692345460795E17

1.603434897217641E18

1.3586627251262333E18

2.111494404559164E17

1.5698121655821496E18

1.1475132846703169E18

1.266803048538331E18

1.8247807108420246E17

1.4492811196225334E18

1.0843249774541284E18

0.008232

6.281376890896862E12

2.3339240956616012E14

0.5

0.1204

0.0763

0.0187340696686491

1.4437003773110902E-18

0.021

1.33344E17

3.2E-5

0.0064

5.947E17

3.80608E15

1.217E19

7.7888E16

0.0109

1.173E18

9.1815E17

2.546E18

3.3376296296296294E17

3.638016296296296E15

7.891296296296294E16

26.8

0.0109

9.966E17

5.015E16

9.800690740740741E17

1.0682752907407408E16

26.97

0.0144

9.106E17

1.447E18

4.3362592592592595E17

1.2219424951267054E18

18.08705076839689

6.244213333333334E15

26.86

0.0109

1.925E18

3.452E18

7.871185185185185E17

17.89604013015229

8.579591851851852E15

26.86

0.0109

3.829E18

2.223E18

9.608481481481482E17

17.98265475745806

26.86

1.0473244814814816E16

0.0109

1.334E18

4.653E16

1.3186623333333332E18

26.86

0.0109

1.217E18

2.406E18

4.239111111111112E17

0.0109

7.476600931597885E17

8.149495015441695E15

5.719359737517221E17

1.0289434076406952E18

9.740514234182115E17

2.188698749138267E17

1.1929212983320381E18

7.551815485043848E17

1.0835594970217476E18

1.8462158327801085E17

1.2681810802997583E18

8.989379137437367E17

0.009408

9.14730800043658E12

3.090303367653015E14

0.1

0.1422

0.0479

0.021971109040074557

2.1779178670909866E-18

0.024

1.6947189000000003E17

4.067E-5

0.0073

5.474E17

3.99602E15

9.458E18

6.90434E16

0.0123

6.633E17

6.016E17

1.333E18

2.2390370370370368E17

2.7540155555555555E15

1.6220370370370368E17

30.26

0.0123

6.124E17

4.006E16

5.99195037037037E17

7.370098955555556E15

30.43

0.0163

5.815E17

8.873E17

2.8901962962962963E17

7.804103313840156E17

17.892323010124542

4.711019962962963E15

30.32

0.0123

9.723E17

1.847E18

3.634740740740741E17

17.560473438886618

4.4707311111111115E15

30.32

0.0123

2.361E18

1.241E18

4.627444444444444E17

17.665341213461453

30.32

5.691756666666666E15

0.0123

8.4E17

3.881E16

8.272070740740741E17

30.32

0.0123

7.665E17

1.396E18

3.0633703703703706E17

0.0123

5.0339265398685414E17

6.191729644038306E15

3.662812963194688E17

6.316523430400099E17

5.082131374489223E17

2.177927397084197E17

7.26005877157342E17

2.904203977405026E17

6.009413825282804E17

2.246237028066098E17

8.255650853348902E17

3.7631767972167066E17

0.010584

1.3254237437425986E13

4.0765202944646475E14

0.023

0.025029562475364604

3.639018724329245E-18

0.027

1.50012E17

3.6E-5

0.0083

5.068E17

4.20644E15

5.831E18

4.83973E16

0.0137

5.399E17

4.406E17

9.311E17

2.3298185185185184E17

3.1918513703703705E15

1.3368185185185184E17

33.72

0.0137

3.481E17

3.407E16

3.368695185185185E17

4.615112403703704E15

33.89

0.0181

4.335E17

5.285E17

2.5929074074074074E17

5.316921810699588E17

17.7256602737369

4.693162407407408E15

33.78

0.0137

7.188E17

1.248E18

3.074222222222222E17

17.48773525756732

4.2116844444444445E15

33.72

0.0137

1.37E18

8.111E17

3.595074074074074E17

17.555707843155673

33.78

4.925251481481482E15

0.0137

4.84E17

3.373E16

4.728815925925926E17

33.78

0.0137

5.105E17

8.614E17

2.2655703703703702E17

0.0137

3.2731430229541306E17

4.484205941447159E15

2.8015082412316074E17

3.5361049770480845E17

3.8877750185796717E17

1.1737225484085846E17

5.061497566988256E17

2.714052470171087E17

4.372039313126664E17

1.2175302107386072E17

5.589569523865271E17

3.154509102388056E17

0.01176

1.9109053827252414E13

5.357376995328834E14

0.03

2.0835000000000003E17

5.0E-5

0.0092

4.798E17

4.41416E15

3.993E18

3.67356E16

0.0151

3.413E17

3.0135E17

5.14E17

1.7187037037037037E17

2.5952425925925925E15

1.3192037037037037E17

2.306E17

2.453E16

2.2251418518518518E17

3.3377127777777775E15

3.027E17

3.121E17

1.9982259259259258E17

3.803499220272904E17

17.580183331559564

3.9964518518518515E15

37.24

0.0151

4.976E17

7.925E17

2.3636851851851853E17

17.37358963319002

3.56916462962963E15

37.18

0.0151

8.375E17

5.788E17

3.0273518518518515E17

17.481062899462486

37.18

4.571301296296296E15

0.0151

3.258E17

3.333E16

3.148134444444444E17

37.24

0.0151

3.391E17

4.53E17

1.897777777777778E17

0.0151

2.4442707685777075E17

3.6908488605523385E15

1.9555969784298336E17

2.3137028272369446E17

3.0080054681129696E17

7.206389106881643E16

3.728644378801134E17

2.287366557424805E17

3.3933067070352256E17

5.488190674106198E16

3.942125774445846E17

2.8444876396246058E17

0.012936

2.7412371881672785E13

7.014373935782094E14

850 DEGREE SAMPLE + STD. DEV. (N=2)

0.033

2.4447789E17

5.867E-5

0.0101

3.041E17

3.07141E15

2.359E18

2.38259E16

0.0165

2.614E17

2.616E17

2.938E17

1.6455481481481482E17

2.7151544444444445E15

1.6475481481481482E17

40.59

0.0164

1.813E17

1.799E16

1.7536996296296298E17

2.876067392592593E15

40.81

0.0218

3.639E17

2.902E17

2.6824148148148147E17

2.857164197530864E17

17.455935199442074

5.847664296296296E15

40.64

0.0165

3.154E17

4.442E17

1.6897851851851853E17

17.22783149821225

2.788145555555556E15

40.64

0.0165

4.871E17

4.019E17

2.413374074074074E17

17.382624642967627

40.64

3.982067222222222E15

0.0165

2.376E17

1.727E16

2.319072962962963E17

40.64

0.0165

2.229E17

2.238E17

1.491288888888889E17

0.0165

1.8596794729708934E17

3.0684711304019745E15

1.6987634261265254E17

1.775238072077456E17

2.267063998039676E17

5.892515467758544E16

2.8563155448155306E17

1.6778124512638218E17

2.6259105086985818E17

3.138070057199067E16

2.939717514418488E17

2.3121035029786752E17

0.014112

3.912704409044312E13

9.149549823292745E14

0.5

0.1205

0.0756

0.019073916737468135

1.6907952495816446E-18

0.036000000000000004

2.8889811E17

6.933E-5

0.011

3.244E17

3.5684E15

1.549E18

1.7039E16

0.0178

2.618E17

2.3585E17

1.808E17

2.0220296296296294E17

3.5992127407407405E15

1.7625296296296294E17

44.05

0.0178

1.617E17

1.608E16

1.5639955555555555E17

2.783912088888889E15

44.32

0.0237

3.91E17

2.51E17

3.0826296296296294E17

2.6259395061728397E17

17.419284717017003

7.305832222222221E15

44.11

0.0179

2.615E17

2.411E17

1.8202629629629632E17

17.260134132553322

3.258270703703704E15

44.11

0.0179

2.883E17

3.135E17

2.184677777777778E17

17.339387391122226

44.11

3.9105732222222225E15

0.0179

2.03E17

1.788E16

1.971062222222222E17

44.11

0.0179

2.002E17

1.332E17

1.5629333333333334E17

0.0179

1.755174877094925E17

3.141763029999916E15

1.778326559983398E17

2.102205559775675E17

2.1857580182428624E17

4.034486259077941E16

2.5892066441506566E17

1.782309392335068E17

2.3951684042932253E17

3.1201916042624508E16

2.7071875647194704E17

2.0831492438669802E17

0.015288

5.556872833018792E13

1.1890076383536638E15

0.1

0.131

0.0472

0.019524697110904012

2.256902675082477E-19

0.03900000000000001

3.3615189E17

8.067E-5

0.012

2.163E17

2.5956E15

1.056E18

1.2672E16

0.0193

2.099E17

2.214E17

1.179E17

1.7103666666666666E17

3.3010076666666665E15

1.8253666666666666E17

47.51

0.0193

1.538E17

1.335E16

1.4939944444444445E17

2.883409277777778E15

47.79

0.0256

4.163E17

1.957E17

3.517914814814815E17

2.21731910331384E17

17.345828198678642

9.005861925925926E15

47.57

0.0193

2.331E17

1.743E17

1.7564555555555555E17

17.24463716510375

3.3899592222222225E15

47.51

0.0193

1.99E17

3.234E17

2.578037037037037E17

17.41128915229794

47.51

4.975611481481482E15

0.0193

2.187E17

1.26E16

2.1454666666666666E17

47.57

0.0193

1.773E17

6.618E16

1.554851111111111E17

0.0193

1.8264394954442147E17

3.5250282262073345E15

1.5985237871120227E17

1.75152205270576E17

2.1573378941578397E17

4.118067443342813E16

2.569144638492121E17

1.7455311498235584E17

2.3908849347621965E17

2.5506609703126772E16

2.6459510317934643E17

2.1358188377309286E17

0.016464

7.852480569033866E13

1.5393723052750238E15

0.04

0.1379

0.0297

0.02132439889633425

3.3615315859466086E-19

0.042

4.3045110000000006E17

1.033E-4

0.0129

1.622E17

2.09238E15

9.507E17

1.226403E16

0.0207

2.329E17

2.352E17

8.423E16

2.051352962962963E17

4.246300633333333E15

2.074352962962963E17

50.92

0.0206

1.514E17

7.904E15

1.487946074074074E17

3.0651689125925925E15

51.25

0.0274

4.119E17

1.699E17

3.5589592592592595E17

2.264299382716049E17

17.354933848163594

9.751548370370372E15

50.97

0.0207

2.014E17

1.072E17

1.660637037037037E17

17.22027471972564

3.437518666666667E15

50.97

0.0207

1.536E17

2.96E17

2.453688888888889E17

17.38981949628658

50.97

5.079136E15

0.0207

2.385E17

1.301E16

2.3421151851851853E17

50.97

0.0207

1.817E17

4.169E16

1.6795774074074074E17

0.0207

1.9833718134991363E17

4.105579653943212E15

1.7470840242475344E17

2.1454728559480826E17

2.0973746828831766E17

4.1416740825515016E16

2.5115420911383267E17

1.6832072746280266E17

2.3570927509303363E17

1.3391860410037736E16

2.4910113550307136E17

2.223174146829959E17

0.01764

1.1040945757689461E14

1.9855315822462345E15

0.045

5.33376E17

1.28E-4

0.0138

1.419E17

1.95822E15

8.24E17

1.13712E16

0.0221

2.375E17

2.2415E17

6.657E16

2.1555655555555555E17

4.763799877777778E15

2.0220655555555555E17

54.38

0.022

1.739E17

7.086E15

1.7156424444444445E17

3.7744133777777775E15

54.71

0.0293

3.81E17

1.16E17

3.4276296296296294E17

2.7456066276803123E17

17.43863831452289

1.0042954814814814E16

54.43

0.0221

1.863E17

7.97E16

1.6002851851851853E17

17.204197384728182

3.5366302592592595E15

54.43

0.0221

1.113E17

3.01E17

2.643122222222222E17

17.422117246071323

54.43

5.841300111111111E15

0.0221

2.605E17

1.158E16

2.566828888888889E17

54.43

0.0221

2.01E17

2.368E16

1.9319437037037037E17

0.0221

2.226874246645657E17

4.921392085086902E15

1.923065198815053E17

2.234137813882402E17

2.2645625196296925E17

6.3374197507311096E16

2.898304494702803E17

1.6308205445565814E17

2.6938771113587286E17

7.246741806529331E15

2.766344529424022E17

2.6214096932934352E17

0.018816

1.5446449746085622E14

2.55143222283859E15

400 DEGREE SAMPLE + STD. DEV. (N=2)

0.048

6.333840000000001E17

1.52E-4

0.0147

1.689E17

2.48283E15

6.268E17

9.21396E15

0.0234

2.108E17

2.16E17

4.89E16

1.946811111111111E17

4.555538E15

1.998811111111111E17

57.84

0.0234

1.677E17

8.721E15

1.648253E17

3.85691202E15

58.17

0.0311

5.416E17

1.399E17

4.9548481481481485E17

3.040501754385965E17

17.48294525833903

1.5409577740740742E16

57.89

0.0235

2.124E17

8.52E16

1.8431555555555555E17

17.265561989624146

4.3314155555555555E15

57.84

0.0234

7.358E16

2.843E17

2.6004585185185184E17

17.415049930473014

57.84

6.085072933333333E15

0.0234

2.568E17

1.118E16

2.5311474074074074E17

57.89

0.0235

2.217E17

1.842E16

2.156282222222222E17

0.0234

2.336208072158056E17

5.466726888849851E15

1.7913227666510083E17

2.0024352315959232E17

2.4426002252474854E17

6.0563792084583464E16

3.0482381460933203E17

1.836962304401651E17

2.8118852550848304E17

3.111575560971447E16

3.123042811181975E17

2.5007276989876858E17

0.019992

2.1501762921991034E14

3.2663700053118435E15

0.5

0.1209

0.0806

0.017119796091758704

3.306629133418282E-19

0.051000000000000004

7.583940000000001E17

1.82E-4

0.0156

4.731E16

7.38036E14

6.479E17

1.010724E16

0.0248

2.212E17

1.58065E17

1.52E16

2.1618962962962963E17

5.361502814814815E15

1.5305462962962963E17

61.3

0.0248

1.734E17

8.449E15

1.7061495925925926E17

4.2312509896296295E15

61.63

0.033

5.878E17

1.305E17

5.447833333333333E17

3.3575465886939565E17

17.526022047572273

1.797785E16

61.35

0.0249

2.255E17

6.38E16

2.0446962962962963E17

17.31062881032006

5.091293777777778E15

61.3

0.0248

6.361E16

3.07E17

2.8603225925925926E17

17.456415016444492

61.3

7.093600029629629E15

0.0248

2.926E17

9.144E15

2.895858666666667E17

61.3

0.0248

2.085E17

1.194E16

2.045642222222222E17

0.0248

2.433904426661302E17

6.036082978120029E15

1.92055160960422E17

2.2428131942965248E17

2.6978758347373146E17

6.628290186462914E16

3.360704853383606E17

2.0350468160910234E17

3.098978277323594E17

3.5159045941195104E16

3.4505687367355456E17

2.7473878179116432E17

0.021168

2.978121801769719E14

4.1660149854355425E15

0.1

0.136

0.00499

0.030524231127679408

1.0812515049497651E-17

0.054000000000000006

8.529849E17

2.047E-4

0.0166

1.149E17

1.90734E15

3.451E17

5.72866E15

0.0262

9.493E16

1.94465E17

2.958E16

8.517955555555555E16

2.2317043555555555E15

1.8471455555555555E17

64.7

0.0262

1.916E17

7.904E15

1.889946074074074E17

4.951658714074074E15

65.09

0.0348

6.008E17

1.203E17

5.611455555555556E17

3.5315962962962963E17

17.547971052688258

1.9527865333333332E16

64.76

0.0262

2.363E17

4.851E16

2.2030966666666666E17

17.343033553382668

5.772113266666667E15

64.76

0.0262

6.56E16

3.22E17

3.003762962962963E17

17.47766565804621

64.76

7.869858962962964E15

0.0262

3.081E17

7.316E15

3.0568842962962963E17

64.76

0.0262

2.624E17

1.113E16

2.587312222222222E17

0.0262

2.8123147230931648E17

7.368264574504092E15

1.2687977246732306E17

2.002880996210005E17

2.8590609996646253E17

6.689028095481757E16

3.527963809212801E17

2.1901581901164496E17

3.257004475734105E17

3.73234529336304E16

3.630239005070409E17

2.883769946397801E17

0.022344

4.104250280166309E14

5.293590995514727E15

0.04

0.1433

0.031

0.02213243988963343

1.0114398350995757E-18

0.057

1.0613349000000001E18

2.547E-4

0.0175

7.434E16

1.30095E15

4.296E17

7.518000000000001E15

0.0276

2.94E17

3.151E17

3.0E16

2.841111111111111E17

7.841466666666666E15

3.052111111111111E17

68.16

0.0276

2.494E17

8.449E15

2.4661495925925926E17

6.806572875555556E15

68.55

0.0367

6.516E17

9.893E16

6.189897407407407E17

3.5451350877192986E17

17.549632788668106

2.2716923485185188E16

68.22

0.0276

2.443E17

5.463E16

2.2629233333333334E17

17.35466984053259

6.2456684E15

68.22

0.0276

4.477E16

3.461E17

3.313424814814815E17

17.520277120428396

68.22

9.145052488888888E15

0.0276

3.45E17

6.706E15

3.427895037037037E17

68.22

0.0276

2.631E17

1.113E16

2.594312222222222E17

0.0276

2.982118373083148E17

8.230646709709489E15

2.64699924616101E17

2.912137078589459E17

2.9844198268590714E17

6.832898355565994E16

3.667709662415671E17

2.301129991302472E17

3.4273223617745414E17

1.6384390524133568E16

3.591166267015877E17

3.263478456533206E17

0.02352

5.627923827814481E14

6.701222594553641E15

0.06

1.1805111E18

2.833E-4

0.0184

1.622E17

2.98448E15

2.747E17

5.05448E15

0.029

3.362E17

3.385E17

3.328E16

3.2522992592592595E17

9.431667851851854E15

3.2752992592592595E17

71.62

0.029

2.613E17

6.541E15

2.591438925925926E17

7.515172885185186E15

72.01

0.0385

6.529E17

8.021E16

6.264604074074074E17

3.448365886939571E17

17.537613340171358

2.4118725685185184E16

71.68

0.029

3.297E17

5.422E16

3.118274814814815E17

17.49391438708703

9.042996962962964E15

71.62

0.029

4.61E16

3.663E17

3.5110407407407405E17

17.54543586887755

71.62

1.0182018148148148E16

0.029

3.733E17

4.674E15

3.717593111111111E17

71.68

0.029

2.771E17

9.512E15

2.7396456296296298E17

0.029

3.191377088279725E17

9.254993556011202E15

2.9031250230061574E17

3.370423846123364E17

3.354706514513995E17

2.110107918898585E16

3.5657173064038534E17

3.1436957226241363E17

3.4795622020629856E17

4.431781413262549E15

3.523880016195611E17

3.43524438793036E17

0.024696

7.678662486267574E14

8.451461385602378E15

0.063

1.5305391E18

3.673E-4

0.0193

1.284E17

2.47812E15

1.761E17

3.39873E15

0.0304

3.408E17

3.818E17

2.917E16

3.311847037037037E17

1.0068014992592592E16

3.721847037037037E17

75.03

0.0304

2.993E17

6.541E15

2.971438925925926E17

9.033174334814814E15

75.47

0.0404

8.165E17

8.057E16

7.899417407407407E17

4.360929835390947E17

17.639579099205488

3.1913646325925924E16

75.08

0.0304

3.716E17

6.054E16

3.516442222222222E17

17.546103486024638

1.0689984355555556E16

75.08

0.0304

4.366E16

3.58E17

3.4360837037037037E17

17.536063734790712

75.08

1.044569445925926E16

0.0304

3.918E17

5.487E15

3.899913222222222E17

75.08

0.0304

3.657E17

7.286E15

3.632983185185185E17

0.0304

3.764082778050279E17

1.1442811645272848E16

3.1370290407588346E17

3.3777339244964154E17

3.74899999642096E17

5.1234057481177704E16

4.261340571232737E17

3.236659421609183E17

3.870984363231413E17

6.539649712701956E16

4.524949334501609E17

3.217019391961217E17

0.025872

1.0424276931183071E15

1.0619001571657244E16

Multi-point Statistical Analysis

0.066

1.8388971E18

4.413E-4

0.0203

9.461E16

1.9205829999999998E15

2.606E17

5.29018E15

0.0318

4.228E17

4.3305E17

2.589E16

4.142658888888889E17

1.3173655266666668E16

4.245158888888889E17

78.49

0.0318

3.386E17

7.631E15

3.360845962962963E17

1.0687490162222224E16

78.93

0.0423

9.379E17

8.538E16

9.097562222222222E17

5.136474269005848E17

17.71066511687209

3.84826882E16

2.259495022314464E15

78.54

0.0318

4.183E17

5.565E16

3.999561111111111E17

17.60201233695789

1.2718604333333334E16

78.54

0.0318

3.103E16

3.588E17

3.485715925925926E17

17.542291990682788

78.54

1.1084576644444444E16

0.0318

4.142E17

6.503E15

4.120564185185185E17

78.54

0.0318

3.708E17

7.286E15

3.683983185185185E17

0.0318

3.896163391298999E17

1.2389799584330818E16

3.731331987729698E17

4.284157209271212E17

4.152629149434875E17

8.447496187411733E16

4.997378768176048E17

3.307879530693702E17

4.231346140719571E17

1.1672624184920824E17

5.398608559211654E17

3.0640837222274886E17

0.027048

1.4080863732150702E15

1.3292591692753158E16

UNHEATED SAMPLE

0.069

2.1972591E18

5.273E-4

0.0212

1.96E17

4.1552E15

2.606E17

5.52472E15

0.0332

4.433E17

4.619E17

2.342E16

4.3558007407407405E17

1.4461258459259258E16

4.5418007407407405E17

81.95

0.0332

3.902E17

5.723E15

3.8831352962962963E17

1.2892009183703704E16

82.39

0.0441

9.909E17

7.433E16

9.663986296296296E17

5.466013580246913E17

17.73767070635755

4.2618179566666664E16

2.22992356878329E15

82.0

0.0332

4.038E17

4.464E16

3.890853333333333E17

17.59004486027572

1.2917633066666666E16

81.95

0.0332

3.324E16

4.023E17

3.913431111111111E17

17.592557693252967

81.95

1.2992591288888888E16

0.0332

4.203E17

6.503E15

4.181564185185185E17

82.0

0.0332

3.852E17

8.703E15

3.823312333333333E17

0.0332

3.998427931305436E17

1.3274780731934048E16

4.112683260354962E17

4.4469082013541914E17

4.3660739436473184E17

9.029721187070693E16

5.269046062354388E17

3.463101824940249E17

4.625026226811487E17

1.0978415922772827E17

5.722867819088769E17

3.527184634534204E17

0.028224

1.892498938570095E15

1.6577145548359928E16

 

Mean

Var

Diffusion

0.07200000000000001

2.550204E18

6.12E-4

0.0221

1.96E17

4.3316000000000005E15

1.761E17

3.8918100000000005E15

0.0346

4.805E17

5.0915E17

2.876E16

4.7101985185185184E17

1.6297286874074074E16

4.9966985185185184E17

85.41

0.0346

3.956E17

5.178E15

3.938931777777778E17

1.3628703951111112E16

85.85

0.046

9.741E17

5.258E16

9.567680740740741E17

5.5932753086419757E17

17.747666196421292

4.401133140740741E16

2.0365100232658535E15

85.41

0.0346

4.302E17

3.73E16

4.179048148148148E17

17.621077374817855

1.4459506592592592E16

85.41

0.0346

3.635E16

4.779E17

4.6591796296296294E17

17.668309454524863

85.41

1.6120761518518518E16

0.0346

4.356E17

6.096E15

4.335905777777778E17

85.41

0.0346

3.979E17

8.5E15

3.9509814814814816E17

0.0346

4.1389713013559974E17

1.432084070269175E16

4.307336836635185E17

4.8527047791166035E17

4.7754870891103936E17

7.191545312074889E16

5.494641620317882E17

4.056332557902905E17

5.104906892484433E17

6.6050538890667544E16

5.765412281391109E17

4.444401503577758E17

0.0294

2.530841732927017E15

2.0596050244159024E16

0.5

0.0986668192718396

1.06789312224261E-4

0.075

3.0752460000000005E18

7.38E-4

0.0231

6.082E16

1.404942E15

1.408E17

3.25248E15

0.036

5.378E17

5.4995E17

1.89E16

5.3157E17

1.913652E16

5.4372E17

88.81

0.036

4.241E17

8.449E15

4.2131495925925926E17

1.5167338533333332E16

89.31

0.0478

1.03E18

5.365E16

1.0123153703703704E18

5.976787251461987E17

17.77646779704825

4.838867470370371E16

1.989888984264201E15

88.87

0.036

4.298E17

3.628E16

4.1784103703703706E17

17.621011090703014

1.5042277333333332E16

88.87

0.036

3.324E16

5.744E17

5.634431111111111E17

17.750850073394105

88.87

2.0283952E16

0.036

4.509E17

5.893E15

4.489574925925926E17

88.87

0.036

4.359E17

6.679E15

4.336984037037037E17

0.036

4.412619945885038E17

1.5885431805186136E16

4.732424250777232E17

5.512045120454998E17

5.2012730534399104E17

9.54931370199624E16

6.156204423639534E17

4.246341683240287E17

5.803085044537059E17

2.420823484229815E16

6.04516739296004E17

5.561002696114077E17

0.030576

3.367575363022031E15

2.5493663010789812E16

0.1

0.09552438455981653

3.0689094996502E-4

0.078

3.5390331E18

8.493E-4

0.024

1.352E17

3.2448E15

1.62E17

3.888E15

0.0374

5.621E17

6.035E17

2.424E16

5.541097777777778E17

2.0723705688888892E16

5.955097777777778E17

92.27

0.0374

4.502E17

5.451E15

4.484031888888889E17

1.6770279264444446E16

92.82

0.0497

1.357E18

5.847E16

1.3377265555555556E18

6.21895E17

17.793717065124927

6.648500981111111E16

2.408996837837971E15

92.33

0.0374

4.33E17

1.855E16

4.2688537037037037E17

17.630311271514444

1.5965512851851852E16

92.33

0.0374

2.992E16

5.549E17

5.450374814814815E17

17.736426369140606

92.27

2.038440180740741E16

0.0374

4.938E17

4.877E15

4.921923962962963E17

92.33

0.0374

5.068E17

6.477E15

5.046649888888889E17

0.0374

4.98389677068121E17

1.863977392234773E16

4.9846222660304877E17

5.732080724224801E17

5.249906497995237E17

9.823081251243794E16

6.232214623119616E17

4.2675983728708576E17

5.821993512070637E17

5.434647252961589E16

6.365458237366796E17

5.278528786774478E17

0.031752

4.458539859504591E15

3.1437980849943064E16

A2 400 deg

0.081

4.287843E18

0.001029

0.0249

8.11E16

2.01939E15

7.042E16

1.753458E15

0.0388

6.449E17

6.451E17

1.52E16

6.398896296296296E17

2.4827717629629628E16

6.400896296296296E17

95.74

0.0388

4.919E17

4.633E15

4.9037282592592595E17

1.902646564592593E16

96.28

0.0515

1.501E18

5.151E16

1.4840207777777777E18

6.522732495126707E17

17.81442956796407

7.642707005555555E16

2.4505405020863055E15

95.79

0.0388

4.32E17

3.832E16

4.193685925925926E17

17.62259590210815

1.6271501392592592E16

95.74

0.0388

2.948E16

6.375E17

6.277825185185185E17

17.797809217995677

95.74

2.435796171851852E16

0.0388

6.675E17

7.316E15

6.650884296296296E17

95.74

0.0388

5.107E17

8.096E15

5.080313185185185E17

0.0388

5.812794094376229E17

2.255364108617977E16

5.6016469539071776E17

6.658890411909441E17

5.55833727725088E17

1.2798485564025702E17

6.83818583365345E17

4.27848872084831E17

6.39910730759629E17

1.7317561962179684E16

6.572282927218088E17

6.225931687974493E17

0.032928

5.873418912110198E15

3.862345813156438E16

0.5

0.09822026691707803

9.542349910705757E-5

-2.1857332917698885E-19

0.084

5.183748000000001E18

0.001244

0.0258

1.757E17

4.53306E15

1.408E17

3.63264E15

0.0402

6.453E17

6.708E17

1.849E16

6.392051481481481E17

2.569604695555555E16

6.647051481481481E17

99.14

0.0402

4.846E17

2.18E15

4.838814074074074E17

1.945203257777778E16

99.74

0.0534

1.623E18

5.151E16

1.6060207777777777E18

7.727331793372321E17

17.888029560224467

8.576150953333333E16

2.409798356368127E15

99.2

0.0402

5.491E17

2.67E16

5.402988888888889E17

17.732634074424407

2.1720015333333332E16

99.2

0.0402

3.768E16

8.841E17

8.716795555555556E17

17.94035686012639

99.2

3.5041518133333336E16

0.0402

7.262E17

4.674E15

7.246593111111112E17

99.2

0.0402

5.448E17

5.667E15

5.429319888888889E17

0.0402

6.272485321213655E17

2.5215390991278892E16

5.561470009880358E17

6.659774713450747E17

7.139593710020197E17

1.7011233101659984E17

8.840717020186195E17

5.438470399854199E17

8.207165858734121E17

6.996565359781199E16

8.90682239471224E17

7.507509322756001E17

0.034103999999999995

7.698609560279679E15

4.72739370024388E16

0.1

0.09507229468266008

3.001968484637439E-4

-1.2873272117838643E-19

0.08700000000000001

5.612949000000001E18

0.001347

0.0268

1.622E17

4.34696E15

1.549E17

4.15132E15

0.0416

6.963E17

6.9775E17

2.096E16

6.89390962962963E17

2.8678664059259256E16

6.90840962962963E17

102.6

0.0416

5.307E17

5.178E15

5.289931777777778E17

2.2006116195555556E16

103.2

0.0552

1.627E18

4.866E16

1.6109602222222223E18

8.65614044834308E17

17.93732429437127

8.892500426666667E16

2.1977816351028478E15

102.66

0.0416

6.502E17

2.996E16

6.403242962962963E17

17.80639998089214

2.6637490725925924E16

102.66

0.0416

3.701E16

8.514E17

8.392004074074074E17

17.9238656860229

102.6

3.4910736948148144E16

0.0416

8.025E17

6.503E15

8.003564185185185E17

102.66

0.0416

5.788E17

5.465E15

5.769985740740741E17

0.0416

6.795620002885815E17

2.8269779212004988E16

6.038899868594113E17

7.173083484511593E17

7.748125628237601E17

1.2315630895270074E17

8.979688717764608E17

6.516562538710595E17

8.523049096904963E17

1.8677262140375304E16

8.709821718308716E17

8.33627647550121E17

0.03528

1.0040529251482972E16

5.764564393569527E16

A3 400 deg

0.09

6.688035000000001E18

0.001605

0.0277

1.689E17

4.67853E15

1.479E17

4.09683E15

0.043

6.992E17

7.224E17

2.465E16

6.910746296296296E17

2.9716209074074068E16

7.142746296296296E17

106.06

0.043

5.362E17

3.816E15

5.349421333333333E17

2.3002511733333332E16

106.67

0.0571

1.896E18

4.848E16

1.8800195555555556E18

9.317838251028805E17

17.969315167230967

1.0734911662222222E17

2.307764041340899E15

106.12

0.043

6.916E17

2.793E16

6.823934444444444E17

17.834034846038602

2.9342918111111108E16

106.06

0.043

3.103E16

8.663E17

8.560715925925926E17

17.932510085901175

106.06

3.681107848148148E16

0.043

8.514E17

6.706E15

8.491895037037037E17

106.12

0.043

5.947E17

7.084E15

5.923649037037037E17

0.043

7.092461198960769E17

3.0497583155531304E16

6.080172174096859E17

7.184195643043809E17

8.164946932028387E17

1.2786190679845658E17

9.443566000012952E17

6.886327864043821E17

8.931257823553414E17

5.353663302679636E16

9.466624153821379E17

8.39589149328545E17

0.036456

1.3029384802121824E16

7.003019308529063E16

0.5

0.10145411682517368

1.0730207720015364E-4

9.860864921012435E-21

0.093

7.425594E18

0.001782

0.0286

2.365E17

6.7639E15

2.254E17

6.44644E15

0.0444

7.456E17

7.588E17

1.561E16

7.404544814814815E17

3.287617897777778E16

7.536544814814815E17

109.47

0.0444

5.88E17

5.178E15

5.862931777777778E17

2.6031417093333336E16

110.13

0.059

2.121E18

4.688E16

2.105546962962963E18

9.648780155945418E17

17.984472411268314

1.242272708148148E17

2.311878976402849E15

109.52

0.0444

7.962E17

3.282E16

7.853815555555556E17

17.895080697781733

3.4870941066666668E16

109.52

0.0444

2.659E16

8.659E17

8.571351481481481E17

17.933049304382315

109.52

3.805680057777778E16

0.0444

8.604E17

6.096E15

8.583905777777778E17

109.52

0.0444

5.853E17

7.691E15

5.827648185185185E17

0.0444

7.072763457635727E17

3.140306975190263E16

6.588804223435194E17

7.678889255889659E17

8.66032395346581E17

9.034755364889653E16

9.563799489954775E17

7.756848416976845E17

9.094123711724614E17

7.618571219583024E16

9.855980833682917E17

8.332266589766312E17

0.037632

1.6823416961955602E16

8.475752351950878E16

0.1

0.09767957479405814

3.3224160136761054E-4

4.875125269728953E-19

0.096

8.325666000000001E18

0.001998

0.0295

1.487E17

4.38665E15

1.69E17

4.9855E15

0.0458

7.72E17

7.7535E17

1.109E16

7.683444074074074E17

3.5190173859259256E16

7.716944074074074E17

112.93

0.0458

5.478E17

2.998E15

5.4681177037037037E17

2.5043979082962964E16

113.59

0.0608

2.485E18

4.563E16

2.469959E18

9.577818167641326E17

17.981266587818347

1.501735072E17

2.425363633379263E15

112.98

0.0458

8.491E17

3.587E16

8.372761851851852E17

17.92286873865873

3.834724928148148E16

2.4550800689141665E15

112.98

0.0458

2.637E16

8.524E17

8.437076666666666E17

17.926191995505096

112.93

3.864181113333333E16

0.0458

9.084E17

4.064E15

9.070603851851852E17

112.98

0.0458

6.247E17

4.857E15

6.230989888888888E17

0.0458

7.517901361883214E17

3.443198823742512E16

6.48181892425743E17

8.0482912232877E17

8.77894727365315E17

6.77936611057756E16

9.456883884710906E17

8.101010662595393E17

8.98937073324839E17

8.066260509200813E16

9.795996784168471E17

8.18274468232831E17

0.038807999999999995

2.1613619468961084E16

1.0219868318919781E17

B1 850 deg

0.099

9.221571000000001E18

0.002213

0.0305

1.825E17

5.56625E15

1.056E17

3.2208E15

0.0472

7.787E17

8.0085E17

1.192E16

7.747708148148148E17

3.6569182459259256E16

7.969208148148148E17

116.39

0.0472

6.168E17

4.088E15

6.154524740740741E17

2.9049356776296296E16

117.05

0.0627

2.517E18

3.922E16

2.504071925925926E18

9.937996049382716E17

17.997298819765962

1.5700530975555555E17

2.169723474623348E15

116.44

0.0472

9.12E17

2.711E16

9.030637407407407E17

17.955718405103106

4.262460856296296E16

2.5128313000949075E15

116.39

0.0472

1.995E16

9.084E17

9.018238888888888E17

17.955121735378636

116.39

4.256608755555555E16

0.0472

9.459E17

5.893E15

9.439574925925926E17

116.44

0.0472

6.653E17

5.869E15

6.633654037037037E17

0.0472

7.913208850730664E17

3.735034577544873E16

6.90532124392605E17

8.031872034977725E17

9.319221912295707E17

5.274793301966826E16

9.846701242492389E17

8.791742582099025E17

9.466954233023805E17

6.503665252300396E16

1.0117320758253844E18

8.816587707793766E17

0.039984

2.7628912228904604E16

1.2276835802813746E17

0.5

0.09670135549581983

1.09188111129307E-4

4.6130748173961524E-20

0.10200000000000001

9.521595000000002E18

0.002285

0.0314

1.149E17

3.6078599999999995E15

9.859E16

3.0957259999999995E15

0.0486

8.23E17

8.3995E17

1.192E16

8.190708148148148E17

3.98068416E16

8.360208148148148E17

119.79

0.0485

7.877E17

7.358E15

7.852745851851852E17

3.808581738148148E16

120.51

0.0645

3.042E18

3.743E16

3.029661962962963E18

1.149330606237816E18

18.060444971953945

1.954131966111111E17

2.3138997676013695E15

119.9

0.0486

9.733E17

2.691E16

9.644296666666666E17

17.98427056117396

4.687128179999999E16

2.5430298447341665E15

119.85

0.0486

1.662E16

1.03E18

1.0245215555555556E18

18.010521100229017

119.85

4.97917476E16

0.0486

9.549E17

6.909E15

9.526225888888888E17

119.85

0.0486

7.498E17

5.465E15

7.479985740740741E17

0.0486

8.441328912675076E17

4.102485851560086E16

8.019946972025409E17

8.258922403521868E17

1.0433072158631512E18

9.431922011334458E16

1.1376264359764959E18

9.489879957498066E17

1.085133162588987E18

8.825332609088286E16

1.17338648867987E18

9.968798364981042E17

0.04116

3.514172421784238E16

1.469270303676211E17

0.1

0.09213588801269687

3.6597858378755507E-4

1.1363006504333668E-18

0.105

1.0013301000000002E19

0.002403

0.0323

6.082E16

1.9644860000000002E15

1.268E17

4.0956400000000005E15

8.569E17

9.123E17

1.315E16

8.525653703703704E17

4.262826851851852E16

9.079653703703704E17

123.25

0.0499

9.869E17

8.176E15

9.842049481481481E17

4.911182691259259E16

123.97

0.0664

3.138E18

3.209E16

3.1274221851851853E18

1.3621089259259261E18

18.13421183888148

2.0766083309629632E17

2.0714221142435808E15

1.028E18

2.65E16

1.0192648148148148E18

18.008287032555458

5.0963240740740744E16

2.5430682611249995E15

2.682E16

1.284E18

1.2751593333333332E18

18.105564453996713

123.25

6.3757966666666664E16

2.5356997924884065E15

0.0499

1.04E18

6.503E15

1.0378564185185185E18

8.109E17

5.262E15

8.091654888888888E17

0.0499

9.164047120606747E17

4.572859513182766E16

9.160235019573882E17

1.0091067400765883E18

1.2097281179125345E18

1.782247274199111E17

1.3879528453324457E18

1.0315033904926234E18

1.317917262164468E18

6.148264654363024E16

1.3793999087080983E18

1.2564346156208376E18

0.042336

4.447391271066075E16

1.7518263745151168E17

B2 850 deg

0.108

9.896625E18

0.002375

0.0332

1.757E17

5.83324E15

1.69E17

5.6108E15

0.0514

9.677E17

1.00035E18

1.192E16

9.637708148148148E17

4.953781988148149E16

1.838145703002008E15

9.964208148148148E17

126.71

0.0513

9.432E17

4.906E15

9.41582837037037E17

4.830319954E16

2.025442983714854E15

127.43

0.0682

3.143E18

2.513E16

3.1347164074074076E18

1.4758933209876547E18

18.169054967391663

2.1378765898518518E17

1.7959796416615158E15

126.77

0.0514

1.065E18

2.65E16

1.0562648148148148E18

18.02377281326871

5.429201148148149E16

2.4897244356620365E15

126.71

0.0513

2.549E16

1.635E18

1.6265977407407409E18

18.211280164752207

126.71

8.34444641E16

3.0487058742902595E15

0.0513

1.382E18

8.332E15

1.379253525925926E18

126.77

0.0514

9.575E17

6.477E15

9.553649888888888E17

0.0513

1.1479070212657395E18

5.888763019093243E16

2.245033133756361E15

9.526122285940015E17

9.683014981414988E17

1.3636491574036278E18

2.955445684723904E17

1.6591937258760182E18

1.0681045889312374E18

1.5494143220884685E18

1.0656411716219573E17

1.6559784392506642E18

1.4428502049262728E18

0.043511999999999995

5.600291153873148E16

2.0809158892542925E17

0.5

0.10201350250682023

1.5046425260391603E-4

8.3990269960875065E-19

0.111

9.575766000000002E18

0.002298

0.0341

1.284E17

4.37844E15

9.859E16

3.361919E15

0.0527

1.033E18

1.226E18

7.807E15

1.0304265814814815E18

5.430348084407407E16

1.850013854103519E15

1.2234265814814815E18

130.17

0.0527

1.124E18

5.723E15

1.1221135296296296E18

5.913538301148147E16

2.270260541992079E15

130.89

0.0701

3.353E18

3.173E16

3.342540851851852E18

1.567494461988304E18

18.195206015128164

2.343121137148148E17

1.6230886889385735E15

130.23

0.0528

1.025E18

2.364E16

1.0172075555555556E18

18.007409577343132

5.3708558933333336E16

2.2613770039255555E15

130.17

0.0527

2.172E16

1.593E18

1.5858404444444444E18

18.20025948967569

130.17

8.35737914222222E16

2.783187166372582E15

0.0527

1.588E18

1.016E16

1.584650962962963E18

130.23

0.0528

1.248E18

7.691E15

1.2454648185185185E18

0.0527

1.4048583643918922E18

7.403603580345272E16

2.5763626964498685E15

1.0752932662164207E18

1.1401257289982733E18

1.362359404441494E18

3.23134548031655E17

1.685493952473149E18

1.0392248564098391E18

1.5766407689336645E18

1.2972568602231858E16

1.5896133375358963E18

1.5636682003314327E18

0.044688

7.016796262106541E16

2.4625899248353702E17

0.1

0.0999502235644299

4.3540966472333084E-4

2.471513745352132E-18

0.114

8.763201E18

0.002103

0.0351

1.149E17

4.03299E15

1.831E17

6.42681E15

0.0541

1.419E18

1.4385E18

1.192E16

1.4150708148148147E18

7.655533108148147E16

2.375486146528408E15

1.4345708148148147E18

133.58

0.0541

1.222E18

7.631E15

1.2194845962962962E18

6.5974116659629624E16

2.316065144833305E15

134.35

0.0719

3.927E18

2.709E16

3.9180703333333335E18

1.6079416728395062E18

18.206270290915306

2.817092569666667E17

1.604432938125284E15

133.63

0.0541

9.876E17

1.651E16

9.821578148148148E17

17.99218127658179

5.313473778148149E16

2.0647142568545368E15

133.63

0.0541

2.948E16

1.83E18

1.8202825185185185E18

18.260138798266144

133.58

9.847728425185186E16

2.9846863900058425E15

0.0541

1.721E18

8.738E15

1.7181196962962962E18

133.63

0.0541

1.259E18

6.477E15

1.2568649888888888E18

0.0541

1.469504846196577E18

7.950021217923482E16

2.521593572652238E15

1.3136426688164157E18

1.4519430102374963E18

1.4218816688584899E18

4.3572680482659565E17

1.8576084736850854E18

9.861548640318943E17

1.7108208900604342E18

1.5014765190251517E17

1.8609685419629494E18

1.560673238157919E18

0.045864

8.747624269481851E16

2.90337930185351E17

B3 850 deg

0.117

7.300584000000001E18

0.001752

0.036

1.014E17

3.6503999999999995E15

1.62E17

5.832E15

0.0556

1.458E18

1.5825E18

1.068E16

1.4544795555555556E18

8.086906328888888E16

2.266135558090639E15

1.5789795555555556E18

137.04

0.0555

1.301E18

8.176E15

1.2983049481481482E18

7.205592462222222E16

2.3098823644296535E15

137.81

0.0738

3.693E18

2.424E16

3.6850097777777777E18

1.6676042923976607E18

18.222093004325583

2.719537216E17

1.2389330691358708E15

137.09

0.0556

1.004E18

1.305E16

9.996983333333334E17

17.999868968066316

5.5583227333333336E16

1.9663291450458335E15

137.04

0.0555

2.327E16

1.847E18

1.8393295185185185E18

18.264659540686964

137.04

1.0208278827777778E17

2.810978602355005E15

0.0555

1.802E18

1.382E16

1.7974445185185185E18

137.09

0.0556

1.393E18

5.667E15

1.3911319888888888E18

0.0555

1.581291424110084E18

8.776167403810966E16

2.533103268934286E15

1.3741753905372114E18

1.484607514484141E18

1.4528044820648456E18

4.435779620644263E17

1.8963824441292718E18

1.0092265200004193E18

1.7513634118066998E18

1.2142807189085829E17

1.872791483697558E18

1.6299353399158415E18

0.04704

1.085086520973087E17

3.4102762513319494E17

0.5

0.09826348407745963

9.266105729293308E-5

-2.7169721021784456E-19

0.12

5.783796E18

0.001388

0.0369

1.487E17

5.48703E15

1.761E17

6.49809E15

0.057

1.707E18

1.712E18

9.04E15

1.7040201481481482E18

9.712914844444445E16

2.469938325817041E15

1.7090201481481482E18

140.5

0.0569

1.448E18

6.813E15

1.4457542333333332E18

8.226341587666666E16

2.4043014343688935E15

141.32

0.0757

4.002E18

2.674E16

3.9931857037037036E18

1.8658585380116964E18

18.2708787141748

3.0228415777037037E17

1.0787275557157524E15

140.55

0.057

1.145E18

1.692E16

1.1394226666666666E18

18.056684854676867

6.4947092E16

2.1018958417566662E15

140.5

0.0569

1.839E16

2.237E18

2.2309381111111112E18

18.34848752260309

140.5

1.2694037852222222E17

3.1696326481220335E15

0.0569

1.924E18

7.519E15

1.9215215148148147E18

140.55

0.057

1.655E18

7.691E15

1.6524648185185185E18

0.0569

1.7819221928181635E18

1.013913727713535E17

2.658295362237387E15

1.569584130548751E18

1.7522057102636557E18

1.6801589271394583E18

5.556374920353525E17

2.235796419174811E18

1.1245214351041057E18

2.0402487403236774E18

2.5815024181128288E17

2.2983989821349604E18

1.7820984985123945E18

0.048215999999999995

1.3392498617378187E17

3.990703400609509E17

0.1

0.09459277683257739

3.1192478118967224E-4

9.68044466279279E-20

0.123

4.246173E18

0.001019

0.0378

1.892E17

7.15176E15

1.408E17

5.32224E15

0.0583

1.717E18

1.831E18

1.603E16

1.711716037037037E18

9.979304495925926E16

2.314548163573285E15

1.825716037037037E18

143.96

0.0583

1.653E18

9.811E15

1.6497660037037038E18

9.618135801592594E16

2.558431382194047E15

4.49E18

2.709E16

4.4810703333333335E18

2.022457918128655E18

18.30587949388646

3.472829508333334E17

9.599012608548849E14

1.6520738452618698E15

143.96

0.0583

1.148E18

6.523E15

1.1458498259259259E18

18.05912770310665

6.680304485148148E16

1.9877314746547868E15

143.96

0.0583

2.039E16

2.156E18

2.1492788518518518E18

18.33229276540492

143.96

1.2530295706296296E17

2.830991092098819E15

0.0583

2.072E18

9.144E15

2.0689858666666668E18

144.01

0.0584

1.781E18

6.477E15

1.7788649888888888E18

0.0583

1.9184489883025997E18

1.1184557601804155E17

2.6582531355128E15

1.6804555709384684E18

1.724260859603188E18

1.7077854958806477E18

5.464117962697462E17

2.2541972921503939E18

1.1613736996109015E18

2.0849043220719368E18

8.967594223207811E16

2.1745802643040148E18

1.9952283798398587E18

0.049392

1.6446816442141514E17

4.652468567251884E17

10/16 UNHEATED SAMPLE

0.126

2.6197929000000005E18

6.287E-4

0.0388

1.487E17

5.76956E15

1.62E17

6.2856E15

0.0597

1.945E18

2.0145E18

1.397E16

1.940395074074074E18

1.1584158592222222E17

2.4277803731015605E15

2.009895074074074E18

147.37

0.0597

1.618E18

1.226E16

1.6139587407407409E18

9.635333682222224E16

2.3281038499272E15

148.24

0.0794

5.504E18

2.852E16

5.494598962962963E18

2.2472627551440338E18

18.35165385410035

4.3627115765925926E17

8.912552490282854E14

1.6446686422439022E15

147.42

0.0597

1.048E18

1.284E16

1.0437675555555556E18

18.018603793130495

6.231292306666667E16

1.6909686754722218E15

147.42

0.0597

1.706E16

2.419E18

2.4133765185185183E18

18.382625082853103

147.37

1.4407857815555555E17

2.9383376758092405E15

0.0597

2.163E18

7.112E15

2.160655674074074E18

147.42

0.0597

1.821E18

5.465E15

1.819198574074074E18

0.0597

1.9825896502656855E18

1.1836060212086142E17

2.5443742233931675E15

1.7696659544366356E18

2.0004912993623037E18

1.7822183463431165E18

7.474203624515707E17

2.5296387087946875E18

1.0347979838915459E18

2.328839016378299E18

1.1746016853051792E17

2.446299184908817E18

2.2113788478477809E18

0.050568

2.009671503116422E17

5.4037039853319936E17

0.5

0.12594643110846493

1.8750699985365553E-4

0.129

1.4555331E18

3.493E-4

0.0397

1.352E17

5.36744E15

1.831E17

7.26907E15

0.0611

2.084E18

2.1645E18

1.397E16

2.079395074074074E18

1.2705103902592594E17

2.399823167654331E15

2.159895074074074E18

150.83

0.0611

1.665E18

6.813E15

1.6627542333333332E18

1.0159428365666666E17

2.2249254537080935E15

151.7

0.0812

5.557E18

2.638E16

5.548304370370371E18

2.4753452514619884E18

18.393635781187868

4.5052231487407405E17

6.635555421160346E14

1.3331521279652675E15

150.88

0.0611

1.816E18

2.038E16

1.8092821481481482E18

18.257506298108538

1.1054713925185186E17

2.730790255048333E15

150.88

0.0611

1.574E16

2.187E18

2.1818116296296297E18

18.338817252327562

150.83

1.3330869057037038E17

2.447514938606325E15

0.0611

2.169E18

7.722E15

2.1664546E18

150.88

0.0611

2.084E18

6.679E15

2.0817984037037038E18

0.0611

2.1237047176988956E18

1.2975835825140253E17

2.516615099219946E15

1.859441572674212E18

2.154051136481256E18

2.13789535591258E18

3.3381138869001856E17

2.4717067446025984E18

1.8040839672225615E18

2.3239485917266427E18

2.0755961450391088E17

2.5315082062305536E18

2.1163889772227318E18

0.051744

2.4433815876707568E17

6.252788791896554E17

0.1

0.1225533225759723

4.781122918865834E-4

0.132

6.971391E17

1.673E-4

0.0406

1.284E17

5.21304E15

2.465E17

1.00079E16

2.245E18

2.353E18

1.397E16

2.240395074074074E18

1.4002469212962963E17

2.376913960145472E15

2.348395074074074E18

2.009E18

3.543E15

2.0078321222222223E18

1.254895076388889E17

2.4849580882229825E15

155.16

0.0831

5.559E18

2.496E16

5.550772444444445E18

2.500481091617934E18

18.398023574805684

4.612691901333333E17

4.5321666234508825E14

1.0268218578857061E15

2.132E18

1.814E16

2.1260205185185185E18

18.327567451643706

1.3287628240740741E17

2.9817490922735185E15

1.972E16

3.131E18

3.1244997037037036E18

18.494780487819284

154.29

1.9528123148148147E17

3.2181117426269735E15

0.0625

2.507E18

8.332E15

2.504253525925926E18

2.336E18

6.072E15

2.333998488888889E18

0.0625

2.4176277515998577E18

1.511017344749911E17

2.6366275364043635E15

2.120928380731976E18

2.285375221039178E18

2.5514702259581384E18

5.0441065153362784E17

3.0558808774917663E18

2.0470595744245105E18

2.795130127539136E18

4.4124779219246995E17

3.236377919731606E18

2.353882335346666E18

0.052919999999999995

2.955837217653335E17

7.208253877253238E17

10/16 400 deg

0.135

2.66688E17

6.4E-5

0.0415

2.636E17

1.09394E16

2.747E17

1.140005E16

0.0639

2.461E18

2.4165E18

1.438E16

2.456259925925926E18

1.5695500926666666E17

2.386732010658538E15

2.411759925925926E18

157.69

0.0639

1.99E18

1.254E16

1.9858664444444444E18

1.268968658E17

2.2660491637048005E15

158.62

0.0849

5.679E18

2.264E16

5.671537185185185E18

2.854465283950616E18

18.45552476547885

4.815135070222222E17

2.969599628689914E14

7.898386916142916E14

157.75

0.0639

2.266E18

1.733E16

2.2602875185185185E18

18.354163686830518

1.4443237243333334E17

2.937475309785463E15

157.75

0.0639

2.017E16

2.895E18

2.8883513703703706E18

18.460650024399932

157.75

1.845656525666667E17

2.721001011170602E15

0.0639

2.323E18

1.057E16

2.3195158148148147E18

157.75

0.0639

2.319E18

9.512E15

2.315864562962963E18

0.0639

2.317689469873346E18

1.481003571249068E17

2.317868803413767E15

2.2085751437815951E18

2.5411935643630976E18

2.65122239076623E18

3.532373342361842E17

3.004459725002414E18

2.297985056530046E18

2.8713583396318566E18

2.39610814953129E16

2.8953194211271695E18

2.8473972581365437E18

0.054096

3.557891689960295E17

8.278668553001704E17

0.5

0.13925453055435696

2.1693363674274725E-4

5.658968632517638E-19

0.138

6.946389000000001E16

1.667E-5

0.0424

1.689E17

7.16136E15

8.451E16

3.583224E15

0.0653

2.372E18

2.525E18

1.561E16

2.3668544814814817E18

1.5455559764074074E17

2.097913502590033E15

2.5198544814814817E18

161.15

0.0653

1.925E18

8.176E15

1.9223049481481482E18

1.2552651311407408E17

2.01546830407718E15

162.09

0.0868

6.902E18

2.228E16

6.894655851851852E18

3.070824161793372E18

18.48725494905486

5.984561279407407E17

1.9631081902556872E14

6.758817411205216E14

161.21

0.0653

2.378E18

1.814E16

2.3720205185185183E18

18.3751184414548

1.5489293985925923E17

2.847901204995E15

161.21

0.0653

1.64E16

2.863E18

2.857594074074074E18

18.45600053659269

161.15

1.8660089303703702E17

2.452043891584776E15

0.0653

2.341E18

1.179E16

2.3371136666666665E18

161.21

0.0653

2.135E18

4.453E15

2.1335321592592591E18

0.0653

2.2330040679939786E18

1.458151656400068E17

2.0398272790805355E15

2.1330297891258977E18

2.4473737787192125E18

2.750793412893856E18

3.581376085663764E17

3.108931021460232E18

2.3926558043274793E18

2.9622911617976084E18

1.5077644097931798E17

3.113067602776926E18

2.8115147208182907E18

0.055272

4.261160834843059E17

9.472508915976033E17

0.1

0.1343819981881426

5.900707740323229E-4

2.1530477335719125E-18

0.14100000000000001

2.2222611E16

5.333E-6

0.0434

9.461E16

4.106074E15

2.535E17

1.10019E16

0.0667

2.678E18

2.642E18

1.52E16

2.6729896296296294E18

1.7828840829629626E17

2.1516774885909818E15

2.6369896296296294E18

164.61

0.0667

1.923E18

6.541E15

1.9208438925925926E18

1.2812028763592592E17

1.8435499026922248E15

165.55

0.0886

7.29E18

2.549E16

7.281597740740741E18

3.128637888888889E18

18.495355300455905

6.451495598296297E17

9.104397190541261E13

4.7786359693499744E14

164.67

0.0667

2.132E18

1.406E16

2.1273654074074074E18

18.327842093001372

1.4189527267407406E17

2.351935418226852E15

164.61

0.0667

1.574E16

2.946E18

2.9408116296296294E18

18.46846720715501

164.61

1.9615213569629626E17

2.2880086436972365E15

0.0667

2.646E18

8.738E15

2.6431196962962964E18

164.67

0.0667

2.179E18

6.881E15

2.1767318185185185E18

0.0667

2.39861683957258E18

1.5998774319949107E17

1.9928259809374058E15

2.2659205204590495E18

2.797767871558491E18

2.6949757823313106E18

5.322155018234321E17

3.227191284154743E18

2.1627602805078784E18

3.033271285022877E18

1.328132216071367E17

3.166084506630014E18

2.9004580634157404E18

0.056448

5.0779231507031546E17

1.0798008280900416E18

0.14400000000000002

0.0

0.0443

2.906E17

1.287358E16

1.338E17

5.92734E15

0.0681

2.606E18

2.5595E18

9.862E15

2.6027491925925924E18

1.7724722001555552E17

1.8934708451761682E15

2.5562491925925924E18

168.02

0.0681

2.105E18

1.09E16

2.101407037037037E18

1.431058192222222E17

1.8386815642013345E15

169.01

0.0905

6.962E18

2.228E16

6.954655851851852E18

3.1343111728395064E18

18.49614211081111

6.293963545925925E17

1.8614108568858043E13

2.6742321563240388E14

168.07

0.0681

1.987E18

1.753E16

1.9812215925925926E18

18.296933052549218

1.3492119045555555E17

2.0097957610117598E15

168.07

0.0681

1.706E16

3.06E18

3.0543765185185183E18

18.484922572286813

168.07

2.0800304091111107E17

2.1438028861057088E15

0.0681

2.809E18

1.321E16

2.8046455925925924E18

168.07

0.0681

2.347E18

5.262E15

2.345265488888889E18

0.0681

2.5646907253841997E18

1.7465543839866397E17

1.9288417674933255E15

2.338682421569149E18

2.6931848594571617E18

2.666854029645032E18

6.439030237639969E17

3.310757053409029E18

2.022951005881035E18

3.094085720863471E18

5.652233612216421E16

3.1506080569856353E18

3.037563384741307E18

0.057623999999999995

6.020981807006113E17

1.226299061264298E18

0.0452

3.311E17

1.496572E16

1.69E17

7.6388E15

0.0695

2.513E18

2.5865E18

1.068E16

2.5094795555555553E18

1.744088291111111E17

1.6410168990700158E15

2.5829795555555553E18

171.48

0.0695

2.806E18

1.226E16

2.8019587407407406E18

1.947361324814815E17

2.2250701803106068E15

172.47

0.0923

6.71E18

2.62E16

6.701363703703704E18

3.2769120799220285E18

18.515464789347913

6.185358698518518E17

1.8023987817480927E11

1.2979738000566012E14

171.53

0.0695

2.08E18

1.59E16

2.0747588888888888E18

18.3169676339111

1.441957427777778E17

1.9237216286749988E15

171.53

0.0695

1.817E16

3.257E18

3.2510106296296294E18

18.51201838948442

171.48

2.2594523875925926E17

2.0470269609372302E15

0.0695

3.584E18

1.077E16

3.580449888888889E18

171.53

0.0695

2.456E18

4.857E15

2.454398988888889E18

0.0695

2.9644312417487816E18

2.0602797130154035E17

2.0076568371242728E15

2.651689683088705E18

2.8585036982890573E18

2.8064045184007875E18

6.86708494369338E17

3.4931130127701253E18

2.1196960240314496E18

3.263935661772188E18

1.8315091144268136E16

3.2822507529164564E18

3.24562057062792E18

0.0588

7.103485521302601E17

1.387468849994945E18

Rearranging:

0.1

0.5

0.0461

1.622E17

7.47742E15

2.606E17

1.201366E16

0.0709

2.66E18

2.8195E18

9.862E15

2.6567491925925924E18

1.8836351775481482E17

1.5523002535354912E15

2.8162491925925924E18

174.94

0.0709

3.18E18

1.472E16

3.175147851851852E18

2.2511798269629632E17

2.2771157046760295E15

175.93

0.0942

7.483E18

2.282E16

7.475477851851852E18

3.5983317325102894E18

18.556101198742038

7.041900136444445E17

3.1846253294762984E13

4.675912143881078E13

174.99

0.0709

2.223E18

1.366E16

2.2184972592592591E18

18.346058896523697

1.5729145568148147E17

1.8721953833320358E15

174.94

0.0709

1.906E16

3.546E18

3.5397172592592594E18

18.548968573424794

174.94

2.509659536814815E17

1.9870494826128555E15

0.0709

3.424E18

1.28E16

3.4197807407407406E18

174.99

0.0709

2.717E18

5.262E15

2.715265488888889E18

0.0709

3.0472303202909056E18

2.160486297086252E17

1.8476618253941072E15

2.9044055315622697E18

3.270968738882503E18

3.045857325781608E18

7.80277847783131E17

3.826135173564739E18

2.2655794779984768E18

3.5689041648812795E18

4.144669151147069E16

3.61035085639275E18

3.527457473369809E18

0.059976

8.33870630447639E17

1.5639547862245466E18

Sample

1/T

D (cm2/s)

D (cm2/s)

0.0471

2.568E17

1.209528E16

2.535E17

1.193985E16

0.0723

2.979E18

3.068E18

1.315E16

2.9746653703703706E18

2.150683062777778E17

1.542554325526095E15

3.0636653703703706E18

178.34

0.0723

3.368E18

8.721E15

3.3651253E18

2.4329855919E17

2.1676266172933198E15

179.39

0.096

8.114E18

1.836E16

8.107948E18

3.869004953216375E18

18.587599285718444

7.78363008E17

1.2105568518220839E14

3.9842537551479233E12

178.45

0.0723

2.348E18

1.345E16

2.3435664814814817E18

18.369877277946276

1.6943985661111114E17

1.7917093053384252E15

178.4

0.0723

1.662E16

3.929E18

3.9235215555555553E18

18.593676042935595

178.4

2.8367060846666666E17

1.9499033031851325E15

0.0723

3.6E18

1.057E16

3.5965158148148147E18

178.4

0.0723

2.927E18

3.643E15

2.9257991592592594E18

0.0723

3.2438685157151196E18

2.3453169368620317E17

1.7495940303458705E15

3.163877636203272E18

3.4399745002260024E18

3.2889015148866903E18

8.968642248664602E17

4.1857657397531505E18

2.39203729002023E18

3.8961679035297823E18

3.854905920128804E16

3.9347169627310705E18

3.857618844328494E18

0.061152

9.739773332459557E17

1.756302225172818E18

A2 400 deg

0.001486

-1.2873272117838643E-19

-2.1857332917698885E-19

0.048

3.379E17

1.62192E16

2.747E17

1.31856E16

0.0737

3.157E18

3.25E18

1.315E16

3.1526653703703706E18

2.3235143779629632E17

1.4400189505246138E15

3.2456653703703706E18

181.8

0.0737

3.601E18

1.39E16

3.596418148148148E18

2.6505601751851853E17

2.0680857304783708E15

182.85

0.0979

7.67E18

2.05E16

7.663242592592593E18

3.697276122807018E18

18.567881886097418

7.502314498148148E17

2.5460124227054862E14

1.1016685214353807E13

181.86

0.0737

2.546E18

9.988E15

2.5427076592592594E18

18.40529643124578

1.8739755448740742E17

1.752084496458333E15

181.86

0.0737

1.64E16

4.189E18

4.183594074074074E18

18.621549539161794

181.8

3.0833088325925926E17

1.826211812866331E15

0.0737

4.49E18

1.301E16

4.4857115185185183E18

181.86

0.0737

3.431E18

7.084E15

3.4286649037037036E18

0.0737

3.921734520806309E18

2.8903183418342496E17

1.8678710755896452E15

3.367239663736189E18

3.681020262073224E18

3.400759752431497E18

8.428168754309795E17

4.243576627862477E18

2.5579428770005176E18

3.932925435040818E18

3.438787211536738E17

4.276804156194492E18

3.5890467138871444E18

0.062327999999999995

1.1319363732885738E18

1.9649360283424548E18

A3 400 deg

0.001486

4.875125269728953E-19

-18.312014220323793

9.860864921012435E-21

-20.00608499033782

0.0489

2.163E17

1.057707E16

2.183E17

1.067487E16

0.0751

3.343E18

3.5735E18

1.109E16

3.3393444074074076E18

2.5078476499629632E17

1.3320003152726825E15

3.5698444074074076E18

185.26

0.0751

3.482E18

1.499E16

3.477058851851852E18

2.6112711977407408E17

1.772800708793319E15

186.31

0.0997

7.957E18

1.248E16

7.952886222222222E18

3.895866990253411E18

18.590604121105688

7.929027563555556E17

4.5501719579529975E14

7.152826663555297E13

185.32

0.0751

2.77E18

1.182E16

2.7661037777777777E18

18.441868469797427

2.077343937111111E17

1.7081313201127772E15

185.32

0.0751

1.684E16

4.476E18

4.470449037037037E18

18.650351148302597

185.26

3.357307226814815E17

1.6986680327982242E15

0.0751

4.961E18

1.565E16

4.955841296296296E18

185.32

0.0751

4.183E18

8.096E15

4.1803313185185183E18

0.0751

4.551599562847639E18

3.4182512716985766E17

1.8986532220879615E15

3.407505984023785E18

3.504884801557807E18

3.6386580715368305E18

8.671122771887543E17

4.505770348725585E18

2.771545794348076E18

4.173281063504199E18

4.06290861628744E17

4.5795719251329434E18

3.766990201875455E18

0.063504

1.3089352845374095E18

2.1901390372233428E18

35354.0

0.001486

2.1530477335719125E-18

-17.66694634165952

5.658968632517638E-19

-18.24726271333844

0.0498

3.649E17

1.817202E16

2.958E17

1.473084E16

0.0765

3.804E18

3.8815E18

1.644E16

3.798580888888889E18

2.90591438E17

1.310203420553551E15

3.876080888888889E18

188.72

0.0765

4.152E18

1.662E16

4.1465215555555553E18

3.17208899E17

1.8600980562584008E15

189.77

0.1016

8.14E18

2.995E16

8.130127592592593E18

4.210023316872427E18

18.624284501147066

8.260209634074074E17

7.281935446035081E14

1.951246963778684E14

188.78

0.0765

3.104E18

1.305E16

3.0996983333333335E18

18.49131942978794

2.371269225E17

1.7045318627458332E15

188.72

0.0765

1.596E16

5.695E18

5.689739111111111E18

18.75509235335423

188.72

4.3526504199999994E17

1.8625739290975712E15

0.0765

5.549E18

1.87E16

5.542835925925926E18

188.72

0.0765

4.144E18

5.667E15

4.142131988888889E18

0.0765

4.791571558261479E18

3.665552242070032E17

1.734130005738746E15

3.9687400439307136E18

4.214771248781268E18

4.2030584356325965E18

1.2994031727003366E18

5.502461608332933E18

2.90365526293226E18

4.89427566905449E18

1.0463170723350075E18

5.940592741389497E18

3.847958596719482E18

0.06468

1.5060428480595354E18

2.4320307552063473E18

B1 850 deg

8.905E-4

1.1363006504333668E-18

-17.944506744726237

4.6130748173961524E-20

-19.336009501706755

0.0508

3.109E17

1.579372E16

4.155E17

2.11074E16

0.0779

3.959E18

4.1355E18

9.04E15

3.956020148148148E18

3.0817396954074074E17

1.166541663541249E15

4.132520148148148E18

192.13

0.0779

3.828E18

1.145E16

3.8242257407407406E18

2.979071852037037E17

1.4962222023036305E15

193.28

0.1035

8.328E18

2.032E16

8.321301925925926E18

4.694444781676412E18

18.671584235044534

8.612547493333332E17

1.0746170580798291E15

3.8466383966992406E14

192.18

0.0779

3.672E18

9.376E15

3.6689093925925924E18

18.564536986549367

2.8580804168296294E17

1.7838329189519998E15

192.18

0.0779

1.751E16

5.672E18

5.666228185185185E18

18.753294060048756

192.18

4.413991756259259E17

1.578929892061781E15

0.0779

5.567E18

1.585E16

5.561775370370371E18

192.18

0.0779

4.411E18

5.869E15

4.4090654037037036E18

0.0779

4.951992666459771E18

3.857602287172161E17

1.5381155441149798E15

3.889564767610529E18

3.982757486810752E18

4.6040329934657096E18

9.987799371267871E17

5.602812930592497E18

3.6052530563389225E18

5.157498941902983E18

6.871546344655908E17

5.844653576368574E18

4.4703443074373924E18

0.065856

1.7241675804064323E18

2.6905467670576906E18

B2 850 deg

8.905E-4

2.471513745352132E-18

-17.60703696986273

8.3990269960875065E-19

-18.07577102283168

0.0517

2.568E17

1.327656E16

3.38E17

1.74746E16

0.0793

4.312E18

4.931E18

8.629E15

4.309155625925926E18

3.417160411359259E17

1.0719282479363408E15

4.928155625925926E18

195.59

0.0793

3.444E18

1.281E16

3.4397774444444447E18

2.7277435134444445E17

1.1620407513029788E15

196.74

0.1053

8.233E18

2.228E16

8.225655851851852E18

5.441255350877192E18

18.735699107246603

8.661615612E17

1.4254312727550525E15

6.082280337479684E14

195.64

0.0793

4.46E18

1.447E16

4.4552302592592594E18

18.64887015455505

3.5329975955925926E17

1.899810425228982E15

2.2985682178716195E15

195.64

0.0793

1.374E16

5.572E18

5.567470888888889E18

18.74565795487932

195.59

4.415004414888889E17

1.3020969809216738E15

0.0793

6.289E18

1.768E16

6.283172148148148E18

195.64

0.0793

4.104E18

6.679E15

4.1017984037037036E18

0.0793

5.076643131782029E18

4.025778003503149E17

1.3362647453505938E15

1.9041508036759232E15

3.850004717745276E18

4.464747925286458E18

5.129508323788143E18

6.089957664788105E17

5.738504090266953E18

4.520512557309332E18

5.504001341298862E18

8.9247862819169E16

5.593249204118031E18

5.414753478479693E18

0.067032

1.9640141626254382E18

2.9654194665993405E18

B3 850 deg

8.905E-4

9.68044466279279E-20

-19.01410469329472

-2.7169721021784456E-19

0.0526

3.041E17

1.599566E16

3.873E17

2.037198E16

0.0807

5.55E18

5.745E18

1.027E16

5.546614703703704E18

4.476118065888888E17

1.1456775834088625E15

1.7025356019477348E15

5.741614703703704E18

199.05

0.0807

3.917E18

1.472E16

3.912147851851852E18

3.157103316444444E17

1.1279520335050678E15

200.2

0.1072

7.553E18

2.282E16

7.545477851851852E18

5.533386201646091E18

18.74299098277343

8.088752257185185E17

1.7122507404195052E15

8.31730485677257E14

199.1

0.0807

4.541E18

1.182E16

4.5371037777777777E18

18.656778713055036

3.661442748666666E17

1.6812805186527782E15

2.061145430905407E15

199.1

0.0807

1.839E16

6.398E18

6.391938111111111E18

18.80563256134144

199.05

5.1582940556666656E17

1.2337428044963232E15

1.9716506396651425E15

0.0807

6.487E18

1.788E16

6.481106222222222E18

199.05

0.0807

4.441E18

3.845E15

4.439732574074074E18

0.0807

5.364175464210149E18

4.3288895996175904E17

1.178782793695434E15

1.7316260515396892E15

4.65823752058054E18

5.813980115149613E18

5.434180825521428E18

9.282690390782125E17

6.362449864599641E18

4.505911786443216E18

5.947189432479682E18

6.070878771833615E17

6.554277309663044E18

5.34010155529632E18

0.06820799999999999

2.2260388995892882E18

3.256160691300992E18

200 deg

0.002114

-17.7289

-18.4248

0.0535

3.987E17

2.133045E16

3.592E17

1.92172E16

0.0821

5.94E18

5.882E18

1.109E16

5.936344407407407E18

4.8737387584814816E17

9.989252002172741E14

1.5425852141802065E15

5.878344407407407E18

202.51

0.0821

4.502E18

1.69E16

4.4964292592592594E18

3.691568421851852E17

1.0914470512472589E15

1.6842604035172008E15

203.66

0.109

7.047E18

2.353E16

7.039243814814815E18

5.549473458089669E18

18.744251778601186

7.672775758148148E17

2.0019221969353775E15

1.0647940383847336E15

202.51

0.0821

4.218E18

8.765E15

4.2151107962962964E18

18.624808994758553

3.4606059637592595E17

1.3430291396929155E15

1.6715755123387068E15

202.51

0.0821

1.706E16

6.459E18

6.453376518518519E18

18.809787004506568

202.51

5.298222121703704E17

1.0072110563432258E15

1.6858966604220532E15

0.0821

7.007E18

1.971E16

7.000503E18

202.51

0.0821

4.756E18

8.703E15

4.753131233333333E18

0.0821

5.768388809567512E18

4.7358472126549274E17

1.0394854449202092E15

1.5832236553600745E15

5.166464234513458E18

6.184638000102252E18

5.324546113561279E18

1.1260105016617912E18

6.450556615223071E18

4.198535611899488E18

5.984383151551848E18

6.391559835645185E17

6.623539135116367E18

5.34522716798733E18

0.069384

2.5104054960255647E18

3.5620468748383857E18

0.0544

3.582E17

1.948608E16

3.31E17

1.8006399999999998E16

0.0835

5.824E18

6.2685E18

9.04E15

5.821020148148148E18

4.860551823703704E17

7.794997001263739E14

1.2612893320685032E15

6.265520148148148E18

205.92

0.0834

4.58E18

1.499E16

4.575058851851852E18

3.815599082444444E17

9.329386809754669E14

1.491226323279612E15

207.12

0.1109

6.671E18

1.747E16

6.665241370370371E18

5.577609053497943E18

18.746448070371272

7.391752679740741E17

2.346749477377587E15

1.343789983731805E15

205.97

0.0835

5.164E18

1.264E16

5.159833481481481E18

18.7126356862705

4.308460957037037E17

1.3962638396725912E15

1.7686268141078045E15

205.97

0.0835

1.241E16

7.193E18

7.188909296296296E18

18.85666300407801

205.97

6.002739262407407E17

8.846287101485764E14

1.5667952404162632E15

0.0835

6.465E18

2.195E16

6.457764629629629E18

205.97

0.0835

5.724E18

6.072E15

5.721998488888889E18

0.0835

6.078759696874097E18

5.075764346889871E17

8.788462633008538E14

1.398345048407197E15

5.160572618963245E18

6.041600300670335E18

5.914466645018213E18

1.0714455627237206E18

6.985912207741934E18

4.843021082294493E18

6.332213323617402E18

1.1393613282102513E18

7.471574651827653E18

5.192851995407151E18

0.07056

2.816942605875048E18

3.882107323177846E18

0.0554

2.974E17

1.647596E16

2.887E17

1.599398E16

0.0849

6.713E18

6.81E18

1.315E16

6.708665370370371E18

5.695656899444445E17

6.941428150674282E14

1.1902675108079998E15

6.805665370370371E18

209.38

0.0848

5.09E18

1.799E16

5.084069962962963E18

4.311291328592593E17

8.434187360637634E14

1.4100958647716868E15

210.58

0.1127

5.3E18

1.711E16

5.294360037037037E18

5.671537185185185E18

18.753700783860303

5.96674376174074E17

2.2388688920007112E15

1.355186755254656E15

209.43

0.0849

4.648E18

1.223E16

4.643968629629629E18

18.66688927738334

3.942729366555556E17

1.0518705045326844E15

1.3601673093877162E15

209.43

0.0849

1.108E16

7.034E18

7.030347703703704E18

18.846976804687763

209.38

5.968765200444444E17

6.605310387103551E14

1.2554075654400508E15

0.0848

7.567E18

2.682E16

7.558159333333333E18

209.38

0.0848

6.725E18

6.881E15

6.722731818518519E18

0.0848

7.128217044930149E18

6.044728054100767E17

8.197747276013464E14

1.370711151562298E15

5.840147609527503E18

6.988910038789799E18

5.699747568434535E18

1.197014915444644E18

6.896762483879179E18

4.5027326529898916E18

6.314497480111686E18

9.608241319920435E17

7.275321612103729E18

5.353673348119642E18

0.071736

3.145104743519643E18

4.2151161947472077E18

0.0563

5.068E17

2.853284E16

2.394E17

1.347822E16

0.0863

6.907E18

7.147E18

1.397E16

6.902395074074074E18

5.956766948925926E17

5.311253857215309E14

9.807364674529186E14

7.142395074074074E18

212.84

0.0862

5.301E18

1.717E16

5.295340259259259E18

4.564583303481481E17

6.978750109038819E14

1.2321436852810558E15

214.04

0.1146

4.952E18

2.014E16

4.945361259259259E18

6.572782518518518E18

18.817749262499458

5.6673840031111104E17

2.495584061448191E15

1.5843661620915388E15

212.89

0.0863

4.497E18

1.488E16

4.492095111111111E18

18.652448943002028

3.876678080888889E17

8.369783913399994E14

1.1092321293992629E15

212.84

0.0862

1.706E16

7.432E18

7.426376518518519E18

18.870776964250442

212.84

6.401536558962963E17

5.23132149160538E14

1.0806563752510694E15

0.0862

7.507E18

2.418E16

7.499029555555555E18

212.84

0.0862

6.662E18

5.262E15

6.660265488888889E18

0.0862

7.067214992415645E18

6.091939323462286E17

6.14402300182479E14

1.0984295863933294E15

6.04570347611072E18

7.182062833404772E18

6.030107529371418E18

1.5092984121790175E18

7.539405941550435E18

4.5208091171924E18

6.98655550016279E18

6.035821057801574E17

7.590137605942948E18

6.382973394382633E18

0.072912

3.49393822749762E18

4.5595887196801756E18

0.0572

2.636E17

1.507792E16

3.099E17

1.772628E16

0.0876

7.387E18

7.173E18

9.862E15

7.383749192592593E18

6.468164292711112E17

4.122405062818122E14

8.327717224370408E14

7.169749192592593E18

216.24

0.0876

6.003E18

1.553E16

5.997880851851852E18

5.254143626222222E17

6.094230809856006E14

1.1511931608688315E15

217.5

0.1164

3.793E18

1.64E16

3.787594074074074E18

7.066630024691358E18

18.849212354305937

4.408759502222222E17

2.2299145589299215E15

216.3

0.0876

4.775E18

9.58E15

4.771842148148148E18

18.678686068836928

4.180133721777778E17

7.278132940409259E14

9.914141298751939E14

216.3

0.0876

1.596E16

7.797E18

7.791739111111111E18

18.891634402738415

216.3

6.825563461333332E17

3.810320078067719E14

8.859173786937774E14

0.0876

7.645E18

2.499E16

7.636762555555555E18

216.3

0.0876

7.027E18

9.31E15

7.023931148148148E18

0.0876

7.323939813036295E18

6.415771276219794E17

4.5986854029803094E14

8.970250818276291E14

6.654836429028717E18

7.634793330598248E18

6.404879183278358E18

1.5764735039771067E18

7.981352687255464E18

4.828405679301251E18

7.420332711350599E18

5.127295521073817E17

7.93306226345798E18

6.907603159243217E18

0.074088

3.8620538491776364E18

4.913782126604479E18

0.0581

3.717E17

2.159577E16

3.099E17

1.800519E16

0.089

6.959E18

7.5005E18

9.862E15

6.955749192592593E18

6.190616781407407E17

2.564527968395484E14

5.912971096635889E14

7.497249192592593E18

219.7

0.089

6.029E18

2.017E16

6.022351370370371E18

5.3598927196296294E17

4.537384058869933E14

9.340794408399451E14

220.97

0.1183

3.61E18

1.872E16

3.6038293333333335E18

7.212767869395712E18

18.85810195538946

4.263330101333334E17

2.4670190144817505E15

219.76

0.089

5.107E18

1.162E16

5.103169703703704E18

18.707840010847733

4.541821036296296E17

6.118828053983335E14

8.642942339193358E14

219.76

0.089

1.396E16

8.445E18

8.440398370370371E18

18.92636294496341

219.7

7.51195454962963E17

2.64029579242098E14

7.242129278002146E14

0.089

8.164E18

2.276E16

8.156497629629629E18

219.7

0.089

6.531E18

7.286E15

6.528598318518519E18

0.089

7.297293793578568E18

6.494591476284925E17

3.105916216835163E14

6.819385923041009E14

6.472245798945108E18

7.132257728583188E18

6.772800820350435E18

1.6879265505957396E18

8.460727370946175E18

5.084874269754696E18

7.802476156369036E18

8.68065852030632E17

8.670542008399668E18

6.934410304338404E18

0.075264

4.2476079119621043E18

5.275701658393135E18

0.0591

2.838E17

1.677258E16

3.873E17

2.288943E16

0.0904

8.042E18

7.9885E18

1.109E16

8.038344407407407E18

7.266663344296296E17

1.7545763777361612E14

4.915640525395417E14

7.984844407407407E18

223.16

0.0904

6.427E18

2.589E16

6.418465888888889E18

5.802293163555556E17

3.4016842256568975E14

7.842782262780888E14

224.43

0.1201

3.138E18

1.497E16

3.1330654444444447E18

6.97186331968811E18

18.84334886436924

3.762811598777778E17

2.450011108961261E15

223.22

0.0904

5.818E18

1.203E16

5.814034555555555E18

18.76447760865947

5.2558872382222214E17

5.302544865530559E14

7.842260277699729E14

223.16

0.0904

1.463E16

9.265E18

9.260177518518518E18

18.966619312229888

223.16

8.37120047674074E17

1.6280548673727634E14

5.725268563364389E14

0.0904

8.674E18

2.784E16

8.664823111111111E18

223.16

0.0904

6.776E18

6.477E15

6.773864988888889E18

0.0904

7.661223264418735E18

6.925745831034536E17

2.011482974272616E14

5.235931956536944E14

7.182885171161044E18

8.328312256303911E18

7.213542503622269E18

1.7537032550577436E18

8.967245758680013E18

5.459839248564525E18

8.034966830993126E18

1.6180824874784412E18

9.653049318471567E18

6.416884343514685E18

0.07644

4.64829316498664E18

5.643111951956415E18

0.06

3.447E17

2.0682E16

4.014E17

2.4084E16

0.0918

7.935E18

7.541E18

9.862E15

7.931749192592593E18

7.281345758800001E17

8.491717994790908E13

3.269181474215729E14

7.537749192592593E18

226.62

0.0918

6.705E18

2.507E16

6.696736185185185E18

6.147603818E17

2.3153563556106638E14

6.241339105861821E14

227.89

0.122

2.554E18

1.569E16

2.548828111111111E18

6.771722633744854E18

18.83069916132393

3.109570295555556E17

2.273194005738077E15

226.62

0.0918

6.804E18

1.406E16

6.799365407407407E18

18.8324683813942

6.241817444E17

4.5163084877351744E14

7.093492084226402E14

226.62

0.0918

1.308E16

1.0E19

9.995688444444445E18

18.999812711143164

226.62

9.176041992000001E17

7.797485620615544E13

4.1752359473348E14

0.0918

8.97E18

2.54E16

8.961627407407407E18

226.62

0.0918

7.032E18

7.489E15

7.029531403703704E18

0.0918

7.937004553902069E18

7.286170180482099E17

1.1007177606631484E14

3.742749183353895E14

7.288129515166987E18

8.161415587558351E18

7.720760569064361E18

1.8534292823749292E18

9.57418985143929E18

5.867331286689432E18

8.227273526454942E18

2.279688087059269E18

1.0506961613514211E19

5.947585439395672E18

0.07761599999999999

5.061340956261438E18

6.013553933617906E18

0.0609

4.933E17

3.004197E16

4.507E17

2.744763E16

0.0932

7.147E18

7.043E18

6.163E15

7.144968492592593E18

6.659110635096297E17

2.5038713265945566E13

1.8005606400073012E14

7.040968492592593E18

230.03

0.0932

6.951E18

2.289E16

6.943454777777778E18

6.47129985288889E17

1.3935791477191097E14

4.7304726992310944E14

231.35

0.1238

2.021E18

2.21E16

2.0137151851851853E18

7.068049352826513E18

18.849299573317097

2.4929793992592592E17

2.0189687586769538E15

230.08

0.0932

7.192E18

1.162E16

7.188169703703704E18

18.856618321707952

6.699374163851852E17

3.2751098212499925E14

5.584244357510679E14

230.08

0.0932

1.33E16

9.979E18

9.974615925925927E18

18.998896182106925

230.03

9.296342042962964E17

1.93552334988468E13

2.556889954320913E14

0.0932

9.221E18

3.19E16

9.210484814814815E18

230.08

0.0932

7.316E18

6.274E15

7.313931903703704E18

0.0932

8.207609806493763E18

7.649492339652187E17

4.432910358223718E13

2.453097723737583E14

7.043491010639803E18

7.185982724887556E18

7.972686594874188E18

1.6445283362254272E18

9.617214931099615E18

6.32815825864876E18

8.396491984152297E18

2.0552529338087383E18

1.0451744917961036E19

6.341239050343559E18

0.078792

5.483535654803133E18

6.38436724382463E18

0.0618

4.798E17

2.965164E16

3.662E17

2.263116E16

0.0946

6.939E18

7.14E18

7.807E15

6.936426581481481E18

6.561859546081481E17

1.5453248595287715E12

9.089770849436584E13

7.137426581481481E18

233.49

0.0946

7.712E18

2.48E16

7.703825185185185E18

7.287818625185185E17

7.30815672367407E13

3.619050301332028E14

234.81

0.1257

1.391E18

1.622E16

1.3856534074074074E18

7.616026773662551E18

18.881728462114005

1.741766333111111E17

1.5609968939102835E15

233.54

0.0946

6.215E18

1.019E16

6.211641074074074E18

18.793206353036474

5.876212456074075E17

1.7779269664268475E14

3.4143773472849406E14

233.49

0.0946

1.418E16

1.027E19

1.0265325851851852E19

19.011372739718798

233.49

9.710998255851852E17

5.030009667417468E8

1.3773571792470597E14

0.0946

9.707E18

3.068E16

9.696886962962962E18

233.49

0.0946

7.55E18

6.679E15

7.547798403703704E18

0.0946

8.555124075076124E18

8.093147375022013E17

7.304159612322102E12

1.4150593565743188E14

7.310062776310817E18

7.852695532862798E18

7.860240812384593E18

2.0584559373670758E18

9.918696749751669E18

5.801784875017517E18

8.842001839406846E18

1.8733373435789304E18

1.0715339182985777E19

6.968664495827916E18

0.079968

5.911242044673701E18

6.752718056600647E18

0.0627

5.474E17

3.4321980000000004E16

5.282E17

3.3118140000000004E16

0.096

7.341E18

7.6005E18

8.218E15

7.338291103703704E18

7.044759459555556E17

6.319618885851947E12

3.616603387549333E13

7.597791103703704E18

236.95

0.096

7.908E18

2.426E16

7.900003185185185E18

7.584003057777778E17

2.229696898986669E13

2.3499441114688803E14

238.27

0.1276

1.377E18

1.854E16

1.3708886666666668E18

8.107948E18

18.908910954699625

1.7492539386666666E17

1.7241602274063785E15

236.95

0.096

7.578E18

1.121E16

7.574304851851852E18

18.87934278069142

7.271332657777778E17

1.1817809145101822E14

2.7394894244552797E14

236.95

0.096

1.684E16

1.102E19

1.1014449037037038E19

19.04196277782278

236.95

1.0573871075555556E18

2.18047430217215E13

5.640685496055399E13

0.096

1.013E19

3.231E16

1.0119349666666666E19

236.95

0.096

7.876E18

4.048E15

7.874665659259259E18

0.096

8.926729261836981E18

8.569660091363502E17

2.0225826092300115E12

6.3494834372498516E13

7.613968944845741E18

8.011159366735687E18

8.778200665833367E18

1.8514460700907174E18

1.0629646735924085E19

6.926754595742649E18

9.450110054435682E18

2.055206592814632E18

1.1505316647250313E19

7.39490346162105E18

0.081144

6.340445985341628E18

7.115632004656216E18

0.0637

5.204E17

3.3149480000000004E16

5.352E17

3.4092240000000004E16

0.0974

7.86E18

8.47E18

1.644E16

7.854580888888889E18

7.650361785777778E17

4.256856091212788E13

5.281420189688906E12

8.464580888888889E18

240.35

0.0974

8.564E18

3.189E16

8.553488111111111E18

8.331097420222222E17

6.705934679111228E11

1.4057585861310992E14

241.78

0.1294

1.068E18

2.086E16

1.0611239259259259E18

7.780270331384016E18

18.890994687142477

1.373094360148148E17

1.473482727702622E15

240.41

0.0974

7.98E18

1.468E16

7.975161037037037E18

18.901739461232726

7.767806850074074E17

5.1858484643333195E13

1.697831714168368E14

240.41

0.0974

1.241E16

1.062E19

1.0615909296296296E19

19.02595719920394

240.41

1.0339895654592593E18

8.364539270693353E13

7.906400150693345E12

0.0974

1.025E19

4.003E16

1.0236804925925927E19

240.41

0.0974

8.165E18

5.262E15

8.163265488888889E18

0.0974

9.14143076155472E18

8.903753561754298E17

3.2172132027877496E13

1.4674638245785514E13

8.196588573966102E18

8.690790610219686E18

8.700892090679727E18

1.5838972028543754E18

1.0284789293534102E19

7.116994887825352E18

9.088159557283193E18

2.0050995410862738E18

1.1093259098369466E19

7.083060016196919E18

0.08232

6.766808175870697E18

7.470031765342805E18

0.0646

5.271E17

3.4050660000000004E16

4.718E17

3.0478280000000004E16

0.0988

9.08E18

9.2385E18

9.451E15

9.076884670370371E18

8.967962054325926E17

1.2615039791865236E14

3.053464003112563E12

9.23538467037037E18

243.81

0.0988

8.184E18

3.107E16

8.173758407407407E18

8.075673306518518E17

1.025316254625178E13

5.757363287439023E13

245.24

0.1313

9.083E17

2.103E16

9.013678888888888E17

7.808064407407407E18

18.8925433870954

1.183496038111111E17

1.3825351002254065E15

243.87

0.0988

7.626E18

1.019E16

7.622641074074074E18

18.8821054707055

7.531169381185185E17

1.0080942820462934E13

7.874032727640581E13

243.87

0.0988

1.019E16

1.119E19

1.1186641074074073E19

19.048699703867175

243.81

1.1052401381185184E18

1.9799067118723506E14

3.225880499889616E12

0.0988

1.083E19

3.8E16

1.0817474074074073E19

243.87

0.0988

8.085E18

7.489E15

8.082531403703704E18

0.0988

9.35053869637757E18

9.238332232021038E17

1.0035162698433472E14

1.6540167900020847E11

8.613493042169781E18

9.252099746978562E18

8.732049465057272E18

2.0062925220868147E18

1.0738341987144086E19

6.725756942970457E18

9.345908945036837E18

2.3890144717586473E18

1.1734923416795484E19

6.95689447327819E18

0.083496

7.18573037228694E18

7.812778711000074E18

0.0656

7.231E17

4.743536E16

2.345479127527899E15

4.789E17

3.1415840000000004E16

0.1002

9.397E18

9.0605E18

1.356E16

9.392530222222221E18

9.411315282666665E17

2.4698958145516028E14

3.6822475483199836E13

9.056030222222222E18

247.27

0.1002

8.871E18

3.243E16

8.860310111111111E18

8.878030731333332E17

5.626651332959975E13

1.3932979414684113E13

248.7

0.1331

6.65E17

2.014E16

6.583612592592593E17

7.999528688109162E18

18.903064400219048

8.762788360740741E16

247.33

0.1002

7.853E18

1.203E16

7.849034555555555E18

18.894816241078978

7.864732624666666E17

4.9056465972222314E11

2.582800171237278E13

247.27

0.1002

1.574E16

1.056E19

1.055481162962963E19

19.023450486914882

247.27

1.057592125288889E18

3.318269071227181E14

3.9601326035209625E13

0.1002

1.143E19

4.125E16

1.1416402777777779E19

247.27

0.1002

8.3E18

6.477E15

8.297864988888889E18

0.1002

9.733024653661168E18

9.75249070296849E17

2.128123504597097E14

2.2873474175297703E13

9.122539695549273E18

9.498876145199804E18

8.718538895921767E18

1.5206001539821565E18

1.0239139049903923E19

7.197938741939611E18

9.188771323131861E18

1.8068578957994217E18

1.0995629218931282E19

7.381913427332439E18

0.084672

7.592432908278155E18

8.140717885146136E18

0.0665

5.744E17

3.81976E16

1.8047296518895992E15

6.056E17

4.02724E16

0.1016

8.724E18

8.8435E18

1.027E16

8.720614703703704E18

8.860144538962962E17

3.7162711194555644E14

9.962779062099223E13

8.840114703703704E18

250.73

0.1016

8.959E18

3.08E16

8.948847407407407E18

9.092028965925925E17

1.3751156880118469E14

1.9075363133627893E11

4.823E17

1.854E16

4.761886666666667E17

8.130127592592593E18

18.91009736137809

6.428547000000001E16

250.73

0.1016

8.087E18

1.264E16

8.082833481481481E18

18.907563631771623

8.212158817185184E17

2.2005514153333297E13

1.3853653273919846E12

250.73

0.1016

1.086E16

1.082E19

1.0816420222222221E19

19.034083551438457

250.73

1.0989482945777777E18

5.3106513007525744E14

1.2044699371755036E14

0.1016

1.055E19

4.166E16

1.053626762962963E19

250.73

0.1016

8.467E18

9.512E15

8.463864562962963E18

0.1016

9.443386162617518E18

9.594480341219398E17

3.486288150330129E14

8.123662558666892E13

8.833994016425289E18

8.99537890890273E18

8.924451112715087E18

1.5647630967711882E18

1.0489214209486275E19

7.359688015943899E18

9.377573060326717E18

1.8994957346625492E18

1.1277068794989267E19

7.478077325664168E18

0.085848

7.982041881486326E18

8.450725438837399E18

0.0674

4.933E17

3.324842E16

1.5005462866596998E15

6.479E17

4.366846E16

0.103

8.963E18

9.118E18

5.753E15

8.961103640740741E18

9.229936749962963E17

5.632338959745464E14

2.047468804251001E14

9.116103640740741E18

254.14

0.103

7.937E18

3.298E16

7.926128814814815E18

8.163912679259259E17

2.243284681684141E14

1.8944367298349727E13

255.62

0.1368

4.64E17

1.515E16

4.590061111111111E17

8.270992890838206E18

18.917557647536707

6.2792036E16

254.2

0.103

7.296E18

1.162E16

7.292169703703704E18

18.862856767021402

7.510934794814815E17

6.783540866870358E13

7.0894182172619375E12

254.2

0.103

1.175E16

9.96E18

9.956126851851852E18

18.998090421354426

254.14

1.0254810657407407E18

7.036756390346599E14

2.2340721301414084E14

0.103

1.065E19

3.881E16

1.0637207074074073E19

254.2

0.103

8.619E18

8.096E15

8.616331318518519E18

0.103

9.57359391523952E18
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0.1686

1.8132456945487904E16

3.0571322410092605E15

1.5256001980061418E16

1.5490583345263168E16

2.8723509819601932E16

3.5242117909943624E16

6.396562772954555E16

-6.518608090341692E15

1.737729540630954E16

5.637028779488668E15

2.301432418579821E16

1.1740266626820872E16

0.142296

2.4273950125228646E17

6.222209255517948E17

0.1117

4.149E18

4.634433E17

4.887007897410001E14

7.896775767840002E14

3.655E18

4.082635E17
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2.775161181374999E15

1.715E16
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1.927E16
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421.88
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7.135E15

7.487E15

4.667062962962963E15
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7.313E16

7.338E15
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4.654E15

1.39E16

1.2365903703703704E16
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2.1022036296296298E15

0.17

2.729E16

1.93E16
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1.237E16

5.465E15

1.0568574074074074E16

0.17

1.4872144564147426E16
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1.5063313146244496E16
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2.223526425767781E16

1.0004940513002062E16

0.143472
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4.751E18

5.354377E17
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7.779174136160002E14

3.937E18

4.436999E17

1.850819621188001E15
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0.1714

1.38E16

1.338E16

1.027E16

1.0414703703703704E16

1.7850802148148148E15

9.994703703703704E15

422.93

0.1714

1.384E16

1.526E16

8.809851851851852E15

1.5100086074074075E15

425.34
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6.957E15
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4.254037037037037E15
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16.29709550037196

9.686442333333334E14

422.98
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6.046E16

5.911E15

5.8511559259259256E16
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1.0028881257037036E16

422.98
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1.019E16
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1.1351074074074074E16

16.055036957773517

422.93
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2.444E16
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1.8546222222222224E16

422.98

0.1714

1.095E16

5.06E15

9.282074074074074E15

0.1714
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2.2488529698199788E15
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1.0713527884454146E16

2.361156154207513E16

2.5142571165348736E16

4.8754132707423864E16
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1.499913551992778E16

5.988171957487715E15

2.0987307477415496E16

9.010963562440064E15

0.144648

1.633363732261802E17

4.628536532616655E17

0.1136

4.136E18

4.698496E17

3.315260804239992E14

5.85305278975999E14

3.549E18

4.031664E17
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2.335877359724997E15

0.1728

1.296E16

1.2335E16

4.109E15

1.1605551851851852E16

2.0054393600000002E15

1.0980551851851852E16

426.39

0.1728

2.225E16

2.126E16

1.5242074074074074E16

2.6338304E15

428.8

0.2296

3.924E15

7.843E15

1.338714814814815E15

1.8816296707818924E16

16.27453415269284

3.073689214814815E14

426.39

0.1728

5.393E16

6.319E15

5.184707037037037E16
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8.95917376E15

426.44
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1.31E16

1.0104985185185184E16
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426.39

1.74614144E15

0.1728

2.342E16

9.957E15
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426.39
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4.655E15

8.200574074074074E15
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1.58715103122266E16

2.1441970052897544E16

2.202014468919437E16

4.346211474209191E16

-5.78174636296824E14

1.3789068114726208E16

6.159827450682828E15

1.9948895565409036E16

7.62924066404338E15

0.145824

1.3298070317942472E17

3.9696699235366214E17

0.1145

3.987E18

4.565115E17

2.585601754829994E14

4.820762077919993E14

3.732E18

4.27314E17

1.4752369243679995E15

2.287007013299997E15

0.1742

1.171E16

1.129E16

6.163E15

9.678492592592592E15

1.6859934096296295E15

9.258492592592592E15

429.79

0.1742

1.709E16

1.363E16

1.2597148148148148E16

2.1944232074074072E15

432.26

0.2314

6.243E15

9.982E15

2.952637037037037E15

1.8137246783625732E16

16.258571362248453

6.832402103703704E14

429.85

0.1742

4.841E16

6.93E15

4.6125666666666664E16

16.663942656187437

8.035091133333333E15

429.9

0.1742

8.2E15

1.672E16

1.4017037037037036E16

16.146656220873226

429.85

2.4417678518518515E15

0.1742

2.199E16

1.422E16

1.7302666666666668E16

429.85

0.1742

1.095E16

7.691E15

8.414818518518518E15

0.1742

1.2066432773873966E16

2.1019725892088448E15

1.1041802617310424E16

1.310560375259155E16

2.2719045419028012E16

1.7470412476517804E16

4.0189457895545816E16

5.248632942510208E15

1.594460598183482E16

2.9134282517237675E15

1.8858034233558588E16

1.3031177730111052E16

0.147

1.0772520661493942E17

3.391870040650145E17

0.1154

4.71E18

5.43534E17

2.409890763899995E14

4.8008660735999944E14

3.627E18

4.185558E17

1.3068673071479998E15

2.0639843376749978E15

0.1756

1.087E16

1.0035E16

9.04E15

7.890148148148148E15

1.3855100148148148E15

7.055148148148148E15

433.25

0.1756

1.927E16

1.744E16

1.352125925925926E16

2.374333125925926E15

435.72

0.2333

5.351E15

6.595E15

3.1770925925925925E15

1.7705850292397662E16

16.248116787825516

7.412157018518519E14

433.31

0.1756

4.657E16

7.338E15

4.415117777777778E16

16.64494229331715

7.752946817777778E15

433.31

0.1756

9.086E15

1.37E16

1.0704985185185184E16

16.0295860706032

433.25

1.8797953985185185E15

0.1756

1.792E16

1.382E16

1.336451851851852E16

433.31

0.1756

1.197E16

4.048E15

1.063565925925926E16

0.1756

1.192226761681784E16

2.0935501935132128E15

1.0328830461629016E16

1.43106273139106E16

2.0302446929280976E16

1.7639988931398558E16

3.794243586067954E16

2.662457997882418E15

1.3767384104150786E16

4.950359191482225E15

1.8717743295633012E16

8.817024912668561E15

0.148176

8.682984785473925E16

2.887341261370626E17

0.1164

4.852E18

5.647728E17

1.8369385246799953E14

4.014409720319994E14

3.662E18

4.262568E17

1.1841162104879998E15

1.9128494535499978E15

0.177

9.2E15

8.573E15

5.753E15

7.303640740740741E15

1.292744411111111E15

6.676640740740741E15

436.71

0.177

1.384E16

1.662E16

8.361555555555556E15

1.4799953333333332E15

439.18

0.2351

7.492E15

6.595E15

5.318092592592592E15

1.5234395061728432E16

16.182825213624703

1.2502835685185185E15

436.77

0.177

3.534E16

5.3E15

3.3592962962962964E16

16.52624831112699

5.945954444444444E15

436.77

0.177

5.762E15

1.229E16

1.0390674074074074E16

16.016643722451775

436.71

1.839149311111111E15

0.177

1.609E16

7.925E15

1.3477685185185184E16

436.71

0.177

1.156E16

5.869E15

9.625403703703704E15

0.177

1.13898270794088E16

2.0159993930553575E15

7.814716745443986E15

8.562775484917256E15

1.7454433143245952E16

1.2239586445042028E16

2.969401958828798E16

5.214846698203924E15

1.2581559275467558E16

3.425027956546005E15

1.6006587232013564E16

9.156531318921552E15

0.14935199999999998

6.963759084703147E16

2.44867493940767E17

0.1173

4.845E18

5.683185E17

1.3369297360499969E14

3.2546004551999956E14

3.88E18

4.55124E17

1.13216352912E15

1.870245456999998E15

0.1784

7.946E15

8.155E15

6.163E15

5.914492592592592E15

1.0551454785185184E15

6.123492592592592E15

440.12

0.1783

1.655E16

1.172E16

1.268674074074074E16

2.262045874074074E15

442.7

0.237

5.53E15

6.417E15

3.414766666666667E15

1.2524389863547754E16

16.09775657802442

8.092997E14

440.17

0.1784

3.35E16

5.504E15

3.168571851851852E16

16.50086355981504

5.652732183703704E15

440.23

0.1784

8.2E15

7.253E15

4.550037037037037E15

15.658014931803342

440.17

8.117266074074074E14

0.1784

2.301E16

6.096E15

2.1000577777777776E16

440.17

0.1784

5.476E15

3.845E15

4.208574074074074E15

0.1784

9.401196050297626E15

1.6771733753730965E15

8.662311131289026E15

1.345101372072262E16

1.217713226366568E16

1.3946875565814616E16

2.6124007829480296E16

-1.769743302148936E15

7.548936199586901E15

5.638718959199838E15

1.318765515878674E16

1.910217240387063E15

0.150528

5.5570132167292056E16

2.0688941045854205E17

0.1182

4.629E18

5.471478E17

8.771311106099983E13

2.464091504639998E14

4.225E18

4.99395E17

1.1063463489000001E15

1.8729975306249982E15

0.1798

8.364E15

8.155E15

2.054E15

7.686940740740741E15

1.3821119451851852E15

7.477940740740741E15

443.58

0.1797

8.683E15

4.361E15

7.245485185185185E15

1.3020136877777778E15

446.16

0.2388

6.065E15

7.487E15

3.597062962962963E15

1.0770450617283946E16

16.032233873818495

8.589786355555556E14

443.63

0.1798

3.697E16

1.162E16

3.3139703703703704E16

16.52034862114965

5.958518725925926E15

443.63

0.1798

5.319E15

8.865E15

7.1117E15

15.85197342806725

443.58

1.27868366E15

0.1797

1.975E16

1.179E16

1.5863666666666666E16

443.63

0.1798

8.721E15

4.655E15

7.186574074074074E15

0.1797

1.0677331857089568E16

1.9187165347189952E15

7.462949501131136E15

7.775105718056942E15

1.364118109053748E16

1.4090344900698192E16

2.773152599123567E16
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2.5871273721519415E15
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6.164798910383706E15

0.151704

4.412270352530447E16

1.7414840202271258E17

0.1191

4.987E18

5.939517E17

5.946104328299992E13

2.0401226539199994E14

3.965E18

4.722315E17

9.259842126600005E14

1.6106782591249988E15

0.1812

7.946E15

8.364E15

4.52E15

6.456074074074074E15

1.1698406222222222E15

6.874074074074074E15

447.04

0.1811

1.275E16

9.266E15

9.695651851851852E15

1.7558825503703705E15

449.62

0.2407

3.032E15

5.526E15

1.2104666666666668E15

1.2243072016460918E16

16.087890404116767

2.913593266666667E14

447.09

0.1812

2.839E16

7.542E15

2.5903933333333332E16

16.413365713705364

4.69379272E15

447.09

0.1812

7.535E15

1.108E16

8.59624074074074E15
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447.04

1.557638822222222E15

0.1811

1.548E16

7.722E15

1.29346E16

447.09
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6.896E15

3.238E15

5.828659259259259E15

0.1811

8.682820742985243E15

1.5724588365546275E15

7.911753696367767E15

1.020248111121568E16

1.3969736972402842E16

9.123913023406092E15

2.3093649995808936E16

4.84582394899675E15

1.0258869063387262E16

2.5786991249049385E15

1.28375681882922E16

7.680169938482324E15

0.15288

3.48582671601207E16

1.460410112672484E17

0.12

4.778E18

5.7336E17

3.1142091401999992E13

1.4432434444800003E14

4.704E18

5.6448E17

9.729844104960008E14

1.744031637599999E15

8.782E15

9.2005E15

4.52E15

7.292074074074074E15

1.3308035185185185E15

7.710574074074074E15

1.411E16

7.904E15

1.1504607407407408E16

2.099590851851852E15

4.46E15

6.774E15

2.227088888888889E15

1.1550263937621834E16

16.062591908500288

5.4006905555555556E14

2.778E16

6.319E15

2.5697070370370372E16

16.40988361381745

4.689715342592593E15

450.55

0.1826

6.427E15

8.26E15

6.14147037037037E15

15.788272360927731

450.5

1.1214324896296296E15

0.1825

1.364E16

6.096E15

1.1630577777777778E16

6.287E15

5.262E15

4.552488888888889E15

0.1825

7.276542867646102E15

1.3279690733454135E15

9.15928214479476E15

1.213799303076914E16

1.2215632565445712E16

1.0097926119248418E16

2.231355868469413E16

2.117706446197294E15

8.422327691491343E15

3.8245946094416885E15

1.2246922300933032E16

4.597733082049654E15

0.154056

2.740138197526447E16

1.2201248589107866E17

0.121

4.656E18

5.63376E17

1.1229382703999982E13

9.4116458496E13

4.092E18

4.95132E17

7.327868650080005E14

1.363638642299999E15

0.1839

9.619E15

1.02445E16

4.109E15

8.264551851851852E15

1.5198510855555558E15

8.890051851851852E15

453.9

0.1839

1.33E16

6.541E15

1.1143892592592592E16

2.0493618477777778E15

456.54

0.2444

3.924E15

5.169E15

2.2201444444444445E15

1.1449507602339188E16

16.058786809803834

5.4260330222222225E14

453.96

0.1839

2.431E16

6.319E15

2.2227070370370372E16

16.346882224470136

4.0875582411111115E15

454.01

0.184

9.086E15

7.253E15

4.257985185185185E15

15.629204146063431

453.96

7.83469274074074E14

0.1839

1.507E16

7.112E15

1.2725674074074074E16

453.96
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5.476E15

4.453E15

4.008159259259259E15

0.1839

7.141885491263179E15

1.3133927418432988E15

9.59683688321049E15

1.1632838246334972E16

1.0271275860926032E16

9.043983969908046E15

1.931525983083408E16

1.227291891017986E15

6.982251338101874E15

5.085174268224666E15

1.206742560632654E16

1.897077069877208E15

0.15523199999999998

2.1431971999049108E16

1.015565235186506E17

0.1219

5.244E18

6.392436E17

2.2360887960000054E12

6.781129670400008E13

4.444E18

5.417236E17

6.923766398560008E14

1.3385151350999992E15

0.1853

1.087E16

7.108E15

4.931E15

9.244596296296296E15

1.7130236937037035E15

5.482596296296296E15

457.36
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4.884E15

3.816E15
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460.0

0.2463

4.816E15

9.447E15
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457.42

0.1853
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7.95E15
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1.6478832267502818E15
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9.762683896062396E15
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9.24166675234402E15

3.3250759396064715E15

1.2566742691950492E16

5.916590812737548E15
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1.667918375201995E16

8.421422997686325E16

0.1228

4.96E18

6.09088E17

3.0260464000002716E11

3.6051343359999734E13

4.852E18

5.958256E17

6.508604968479995E14

1.3137616052999972E15

0.1867

3.346E15

4.8095E15

4.52E15

1.856074074074074E15

3.465290296296296E14

3.319574074074074E15

460.77

0.1867

1.031E16

5.451E15

8.513188888888889E15

1.5894123655555555E15

463.46

0.2481

2.854E15

7.487E15

3.86062962962963E14

1.0574517695473252E16

16.02426056829566

9.578222111111111E13

460.82

0.1867

1.695E16

3.669E15

1.5740588888888888E16

16.1970209762067

2.9387679455555555E15

460.88

0.1867

6.649E15

5.641E15

3.4492925925925925E15

15.53773003575873

460.82

6.43982927037037E14

0.1867

1.629E16

6.706E15

1.4079503703703704E16

460.82

0.1867

5.273E15

3.643E15

4.072159259259259E15

0.1867

7.571920586800423E15

1.413677573555639E15

3.9750609032267845E15

8.682351931919766E15

8.311330009751188E15

6.171616333202439E15

1.4482946342953628E16

2.139713676548749E15

6.039420962081976E15

5.038294987727531E15

1.1077715949809508E16

1.001125974354445E15

0.157584

1.2915476900583238E16

6.957244152030191E16

0.1237

5.251E18

6.495487E17

6.90826285900011E12

1.693770961599985E13

4.88E18

6.03656E17

5.568330051199997E14

1.1807551619999978E15

0.1881

6.273E15

6.482E15

7.396E15

3.8350592592592595E15

7.213746466666666E14

4.0440592592592595E15

464.23

0.1881

7.869E15

7.358E15

5.443585185185185E15

1.0239383733333332E15

4.46E15

8.021E15

1.8160407407407405E15

1.2293757115009728E16

16.089684628611337

4.540101851851851E14

464.29

0.1881

1.532E16

7.542E15

1.2833933333333334E16

16.108359778991275

2.41406286E15

464.34

0.1882

8.422E15

5.843E15

3.0668592592592595E15

15.486693846302162

464.29

5.771829125925926E14

0.1881

1.446E16

3.048E15

1.3455288888888888E16

464.29

0.1881

5.476E15

4.048E15

4.141659259259259E15

0.1881

7.465066765453266E15

1.4041790585817592E15

4.569077780910605E15

5.7064773708472E15

7.850778985379927E15

5.489735427075773E15

1.33405144124557E16

2.361043558304154E15

6.140295012395739E15

6.52440204311677E15

1.2664697055512508E16

-3.84107030721031E14

0.15875999999999998

9.951054262911372E15

5.7261551758048904E16

0.1247

5.46E18

6.80862E17

2.5168465140000234E13

3.459543359999923E12

4.697E18

5.857159E17

4.403020594279996E14

9.950501734249979E14

0.1895

6.691E15

8.155E15

1.027E16

3.3057037037037035E15

6.264308518518519E14

4.769703703703704E15

467.69

0.1895

1.519E16

7.086E15

1.2854244444444444E16

2.435879322222222E15

470.38

0.2518

4.816E15

7.665E15

2.289388888888889E15

1.18372514403292E16

16.073250872752467

5.764681222222222E14

467.75

0.1895

1.062E16

8.357E15

7.865285185185185E15

15.895714474207471

1.4904715425925925E15

467.8

0.1896

5.319E15

6.044E15

4.2907E15

15.632528150305392

467.69

8.1351672E14

0.1895

1.201E16

7.519E15

9.531514814814816E15

467.75

0.1895

5.273E15

4.25E15

3.872074074074074E15

0.1895

6.075091061136236E15

1.1512297560853168E15

6.518613615510031E15

1.3270451523723828E16

7.364860057934193E15

3.775019068819014E15

1.1139879126753208E16

3.589840989115179E15

7.126716968914965E15

5.336217698029885E15

1.246293466694485E16

1.79049927088508E15

0.159936

7.628703496158997E15

4.695297206055886E16

0.1256

5.15E18

6.4684E17

4.781367634999981E13

5.570239999999249E10

5.042E18

6.332752E17

3.8885680800800106E14

9.401264040500001E14

0.1909

9.619E15

7.3185E15

7.807E15

7.045581481481482E15

1.3450015048148148E15

4.745081481481482E15

471.1

0.1909

5.155E15

5.996E15

3.178540740740741E15

6.067834274074074E14

473.84

0.2537

4.638E15

5.882E15

2.6991185185185185E15

9.268018128654974E15

15.966986874618058

6.847663681481481E14

471.15

0.1909

1.675E16

6.115E15

1.4734314814814814E16

16.168329944796472

2.812780698148148E15

471.26

0.191

8.643E15

5.843E15

2.994011111111111E15

15.476253407725567

5.718561222222222E14

471.21

0.1909

5.679E15

3.845E15

4.411574074074074E15

4.732300474515264E15

7.46671120541769E15

7.422042024484027E15

5.874780769987796E15

1.3296822794471824E16

1.547261254496231E15

5.267689176021323E15

4.4363929073172515E15

9.704082083338574E15

8.312962687040715E14

0.161112

5.819093968177282E15

3.835634079094969E16

0.1265

5.393E18

6.822145E17

8.401651693700027E13

5.436230288000054E12

5.063E18

6.404695E17

3.14543553212E14

8.236995965749985E14

0.1923

5.018E15

4.182E15

9.04E15

2.038148148148148E15

3.919358888888889E14

1.202148148148148E15

474.56

0.1923

1.194E16

4.088E15

1.0592474074074074E16

2.0369327644444445E15

477.3

0.2555

4.281E15

6.774E15

2.048088888888889E15

8.782717543859651E15

15.943628915871148

5.232867111111111E14

474.61

0.1923

1.512E16

6.115E15

1.3104314814814814E16

16.117414317924784

2.5199597388888885E15

474.67

0.1923

8.865E15

7.253E15

4.3308333333333335E15

15.636571470775234

8.3281925E14

474.61

0.1923

3.042E15

4.25E15

1.641074074074074E15

4.646399834106116E15

1.0695221704808232E16

7.928753233580632E15

4.38690196878084E15

1.2315655202361472E16

3.541851264799792E15

6.167372689906038E15

3.14795751432048E15

9.315330204226518E15

3.019415175585558E15

0.162288

4.416548447559427E15

3.1216582472523444E16

0.1274

5.075E18

6.465550000000001E17

1.1922905067500089E14

1.8397971200000324E13

5.74E18

7.312760000000001E17

2.7981537975999906E14

8.067054834999968E14

0.1937

3.346E15

4.8095E15

6.163E15

1.3144925925925925E15

2.546172151851852E14

2.7779925925925925E15

478.02

0.1937

7.597E15

3.543E15

6.429122222222222E15

1.2453209744444445E15

480.76

0.2574

2.854E15

4.991E15

1.2088185185185185E15

8.439327160493825E15

15.926307823150191

3.111498866666667E14

478.07

0.1937

1.144E16

4.281E15

1.0028855555555556E16

16.00125137626418

1.9425893211111112E15

478.13

0.1937

8.422E15

7.656E15

4.87985925925926E15

15.688407296632116

9.452287385185188E14

478.07

0.1937

3.651E15

5.06E15

1.983074074074074E15

2.9070661392516575E15

6.52365543362041E15

7.447128231947674E15

2.636556311994233E15

1.0083684543941908E16

4.810571919953441E15

6.417377095516045E15

2.516923890378812E15

8.934300985894857E15

3.900453205137233E15

0.163464

3.335290150649159E15

2.5310903546777156E16

0.1283

4.954E18

6.355982E17

1.636207565860001E14

3.895040886400002E13

4.69E18

6.01727E17

1.7348649556000025E14

5.6285639724999925E14

0.1951

6.273E15

4.8095E15

5.753E15

4.376640740740741E15

8.538826085185185E14

2.913140740740741E15

481.42

0.1951

9.768E15

1.363E15

9.318714814814814E15

1.8180812603703702E15

484.22

0.2592

4.46E15

9.091E15

1.463337037037037E15

6.327543859649148E15

15.801235164172068

3.7929696E14

481.53

0.1951

1.532E16

6.319E15

1.323707037037037E16

16.12179187764394

2.582552429259259E15

481.53

0.1951

5.476E15

3.441E15

4.3417444444444445E15

6.386287412093416E15

9.88086150299742E15

0.16464

2.506151013514533E15

2.0445797173373496E16

0.1293

5.474E18

7.077882E17

2.4918747726600022E14

7.921105718400008E13

5.43E18

7.02099E17

1.4023911132000017E14

5.381239957499991E14

0.1965

3.346E15

4.3915E15

5.342E15

1.5851185185185185E15

3.114757888888889E14

2.6306185185185185E15

484.88

0.1965

1.221E16

2.998E15

1.122177037037037E16

2.2050778777777778E15

487.68

0.2611

4.638E15

9.091E15

1.641337037037037E15

4.285531003703704E14

484.94

0.1965

1.369E16

6.115E15

1.1674314814814814E16

16.06723140051204

2.294002861111111E15

484.99

0.1965

6.287E15

3.441E15

5.152744444444444E15

4.2175628062468125E15

1.1031704678625158E16

0.165816

1.873716349371749E15

1.6454115960600306E16

0.1302

5.71E18

7.43442E17

3.339014373900013E14

1.2634868736000075E14

5.782E18

7.528164E17

1.0112211496799958E14

4.740836705499979E14

0.1979

5.437E15

5.646E15

4.931E15

3.811596296296296E15

7.54314907037037E14

4.020596296296296E15

488.34

0.1979

1.031E16

4.088E15

8.962474074074074E15

1.7736736192592592E15

491.2

0.263

3.746E15

9.447E15

6.31988888888889E14

1.662130777777778E14

488.4

0.1979

1.634E16

7.338E15

1.3921177777777778E16

16.143675979581424

2.755001082222222E15

488.4

0.1979

3.448E15

3.845E15

2.180574074074074E15

5.844769712006823E15

9.486990317736584E15

0.166992

1.3938737825289158E15

1.3192258884980948E16

0.1311

5.251E18

6.884061E17

3.835918984589999E14

1.6490668881599988E14

6.085E18

7.977435E17

6.554472354000028E13

4.0467699212499956E14

0.1993

5.855E15

5.646E15

5.753E15

3.958640740740741E15

7.889570996296298E14

3.749640740740741E15

494.66

0.2648

4.46E15

4.813E15

2.8734925925925925E15

7.609008385185184E14

491.86

0.1993

9.192E15

7.134E15

6.840422222222222E15

15.835082909194085

1.363296148888889E15

0.16816799999999998

1.0317299702838828E15

1.0537507169306194E16

0.132

5.305E18

7.0026E17

4.734490167450011E14

2.244121948800007E14

5.493E18

7.25076E17

3.1166864531999875E13

2.891241923249987E14

0.2007

5.437E15

5.0185E15

8.218E15

2.7281037037037035E15

5.4753041333333325E14

2.3096037037037035E15

498.12

0.2667

2.497E15

7.665E15

-2.9611111111111E13

495.32

0.2007

6.945E15

6.319E15

4.86207037037037E15

15.686821240242072

9.758175233333332E14

0.169344

7.59856594525078E14

8.385533669455955E15

0.133

5.535E18

7.36155E17

6.040888428150014E14

3.116759385600009E14

5.944E18

7.90552E17

1.1352588255999906E13

2.3255914859999875E14

0.2021

4.6E15

6.273E15

2.465E15

3.787462962962963E15

7.654462648148149E14

5.460462962962963E15

501.58

0.2685

4.816E15

7.487E15

2.348062962962963E15

498.72

0.2021

1.389E16

6.727E15

1.1672581481481482E16

16.067166914244247

2.3590287174074075E15

0.17052

5.568269173095973E14

6.648101434495509E15

0.1339

5.602E18

7.501078E17

7.212821992179995E14

3.956536640319995E14

5.549E18

7.430111E17

1.2891658760000544E12

1.5912326272499994E14

0.2035

7.946E15

4.8095E15

4.931E15

6.320596296296296E15

1.2862413462962962E15

3.184096296296296E15

505.04

0.2704

2.854E15

6.952E15

5.62414814814815E14

502.18

0.2035

1.123E16

4.688E15

9.684696296296296E15

15.986086006169149

1.970835696296296E15

0.171696

4.0600538987998906E14

5.250959557424387E15

0.1348

4.954E18

6.677992E17

7.430455505860009E14

4.2884011686400056E14

6.254E18

8.430392E17

1.0927238960000089E12

1.2412329434999927E14

0.2049

1.673E15

2.7185E15

5.753E15

0.0

0.0

8.221407407407408E14

508.5

0.2722

3.211E15

5.169E15

1.5071444444444445E15

505.64

0.2049

9.601E15

6.523E15

7.450825925925926E15

15.872204417069185

1.5266742322222222E15

0.172872

2.945549806384714E14

4.131938185577725E15

0.1357

4.94E18

6.70358E17

8.53847428459999E14

5.143607830399991E14

5.486E18

7.444501999999999E17

9.529862263999795E12

6.93322051500001E13

0.2063

3.764E15

3.764E15

4.931E15

2.1385962962962962E15

4.4119241592592594E14

2.1385962962962962E15

511.96

0.2741

4.103E15

4.456E15

2.63417037037037E15

509.05

0.2063

6.537E15

7.542E15

4.0509333333333335E15

15.607555096009138

8.357075466666668E14

0.17404799999999998

2.1262970463133428E14

3.239239534722483E15

0.1367

4.974E18

6.799458E17

9.95484467165999E14

6.243843099839991E14

5.824E18

7.961407999999999E17

3.129307417599964E13

3.801921760000005E13

0.2077

3.764E15

4.8095E15

9.451E15

6.486703703703705E14

1.3472883592592595E14

1.6941703703703705E15

515.42

0.2759

3.389E15

8.734E15

5.10014814814815E14

512.51

0.2077

7.558E15

4.281E15

6.146855555555556E15

15.788653007791067

1.276701898888889E15

0.175224

1.5272301700390934E14

2.5299178486983655E15

0.1376

5.089E18

7.002464E17

1.1522117316010008E15

7.455731866240005E14

6.085E18

8.37296E17

6.3013363539999945E13

1.6666967124999793E13

0.209

5.855E15

5.2275E15

1.027E16

2.4697037037037035E15

5.16168074074074E14

1.8422037037037035E15

518.88

0.2778

3.568E15

7.308E15

1.1590666666666665E15

515.97

0.2091

7.354E15

3.058E15

6.345992592592593E15

15.802499560831201

1.3269470511111112E15

0.1764

1.0914605610159855E14

1.9685383498887E15

0.1385

4.933E18

6.832205E17

1.2544954887970028E15

8.34190110928002E14

6.0E18

8.310000000000001E17

1.0174754400000052E14

3.4201499999998E12

0.2105

4.6E15

3.973E15

8.218E15

1.8911037037037035E15

3.9807732962962956E14

1.2641037037037035E15

522.34

0.2796

3.032E15

4.635E15

1.5041666666666668E15

519.38

0.2105

3.677E15

2.65E15

2.8034814814814815E15

15.447697691692952

5.901328518518519E14

0.17757599999999998

7.761302199855331E13

1.5260032089438705E15

0.1394

4.629E18

6.452826E17

1.313809302261E15

8.94883908864E14

5.669E18

7.902586E17

1.4274725675599972E14

1.1919072500001025E11

0.2119

3.346E15

3.346E15

2.054E15

2.668940740740741E15

5.65548542962963E14

2.668940740740741E15

525.8

0.2815

4.103E15

5.704E15

2.2227925925925925E15

522.84

0.2119

4.902E15

2.65E15

4.0284814814814815E15

15.605141371577215

8.53635225925926E14

0.178752

5.491413332113311E13

1.1785312967616392E15

0.1403

4.927E18

6.912581E17

1.5517882563430022E15

1.0797935156320018E15

5.732E18

8.041996E17

2.0075025396800047E14

6.259487300000217E12

0.2133

3.346E15

1.673E15

5.753E15

1.4496407407407408E15

3.0920837E14

-2.2335925925925925E14

529.26

0.2833

3.032E15

6.595E15

8.580925925925925E14

526.3

0.2133

7.149E15

3.465E15

6.006833333333333E15

15.77864558210254

1.2812575499999998E15

0.179928

3.865953868859323E13
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7.347457108578285E18

1.016928E19

2.217368125E19

8.79016E18

7.504532893421316E18

1.11595E19

2.3923812500000006E19

9.2893E18

8.857711457708458E18

1.184068E19

2.67680625E19

1.019186E19

9.658130773845232E18

1.271022E19

2.9864625E19

1.142572E19

9.863851229754049E18

1.41605E19

3.20895625E19

1.19284E19

1.0672991401719656E19

1.526038E19

3.5576062500000006E19

1.328108E19

1.1768170365926814E19

1.595048E19

3.844325E19

1.405244E19

1.2895928814237153E19

1.782198E19

4.05305625E19

1.551378E19

1.345638672265547E19

1.870098E19

4.32371875E19

1.59952E19

1.4882585482903419E19

2.072242E19

4.56915E19

1.760614E19

1.5681443711257747E19

2.187112E19

4.73659375E19

1.91976E19

1.673254149170166E19

2.35725E19

4.807700000000001E19

2.070802E19

1.7638360327934413E19

2.521292E19

4.98890625E19

2.261892E19

1.937497900419916E19

2.664186E19

4.98890625E19

2.412778E19

2.014501899620076E19

2.922352E19

4.982025E19

2.588746E19

2.215405718856229E19

3.05728E19

5.01643125E19

2.733694E19

2.3443335332933415E19

3.228142E19

4.853575E19

2.895818E19

2.481145570885823E19

3.500302E19

4.46134375E19

3.115856E19

2.674375524895021E19

3.70422E19

4.248025E19

3.299804E19

2.6909494101179765E19

3.893164E19

3.71816875E19

3.438838E19

2.940483303339332E19

4.155282E19

3.3351125E19

3.725832E19

3.1316672665466905E19

4.275212E19

2.99793125E19

3.828754E19

3.262977204559088E19

4.59631E19

2.34191875E19

4.07771E19

3.3362891421715657E19

4.719216E19

1.976295E19

4.183846E19

3.608663067386523E19

4.895358E19

1.455384375E19

4.377768E19

3.707825034993001E19

5.137326E19

1.0817325000000002E19

4.537766E19

3.95199300139972E19

5.270258E19

7.5969E18

4.70072E19

4.0433449310137975E19

5.538284E19

4.85586875E18

4.820778E19

4.121670865826835E19

5.58744E19

2.8671875E18

4.93371E19

4.092700859828035E19

5.641506E19

1.8620662500000003E18

4.95481E19

4.426934813037393E19

5.722472E19

1.0395275E18

5.06384E19

4.582158768246351E19

5.803438E19

4.9132125000000006E17

5.1999E19

4.465386722655469E19

5.858512E19

3.08509375E17

5.092864E19

4.5784427114577084E19

5.857526E19

1.1422875E17

5.205848E19

4.646682663467306E19

5.838716E19

5.7114375E16

5.201926E19

4.694772645470906E19

5.752782E19

1.25

5.098958E19

4.595864627074585E19

5.6628E19

1.1422875E16

5.086088E19

4.526976604679064E19

5.541858E19

1.25

4.937088E19

4.539054589082183E19

5.316858E19

1.25

4.924122E19

4.3742165566886625E19

5.188068E19

4.70217E19

4.344272545490902E19

4.902064E19

4.542224E19

4.1734105178964206E19

4.709112E19

4.335264E19

4.096434513097381E19

4.45518E19

4.079202E19

3.917626474705059E19

4.159278E19

3.927308E19

3.716628474305139E19

3.920278E19

3.71136E19

3.5107044591081783E19

3.57839E19

3.53824E19

3.239654469106179E19

3.234396E19

3.235372E19

3.1076964607078584E19

2.941448E19

3.062372E19

2.8268064387122577E19

2.6385E19

2.79241E19

2.664730453909218E19

2.3915E19

2.547408E19

2.5448084383123374E19

2.153548E19

2.317416E19

2.2428104379124175E19

1.933594E19

2.104476E19

2.1058324335132975E19

1.67263E19

1.929488E19

1.9168684263147373E19

1.448716E19

1.72458E19

1.736862427514497E19

1.283642E19

1.598506E19

1.5439884023195361E19

1.117732E19

1.414542E19

1.4229884023195361E19

9.26852E18

1.260514E19

1.3169564087182563E19

8.04912E18

1.133622E19

1.1629744051189762E19

7.13462E18

1.044532E19

1.0800241951609678E19

6.14462E18

9.41408E18

9.411451909618076E18

5.11516E18

8.41016E18

8.269864027194562E18

4.43856E18

7.43076E18

7.834944011197761E18

4.04044E18

6.94112E18

7.173365926814637E18

3.19968E18

6.35252E18

6.341639872025595E18

2.8447E18

5.6659E18

5.623279944011197E18

2.51924E18

4.93908E18

5.506449710057988E18

2.14826E18

4.52126E18

4.768163767246551E18

1.8615E18

4.2554E18

3.980497700459908E18

1.5984E18

3.72548E18

3.522971805638872E18

1.44112E18

3.35816E18

3.278739652069586E18

1.22768E18

3.02048E18

3.0139236152769444E18

1.0745E18

2.74814E18

2.666017596480704E18

9.8606E17

2.53078E18

2.3787776444711055E18

7.5872E17

2.19166E18

2.2657356528694262E18

6.9704E17

1.9291E18

2.0990915816836634E18

6.453E17

1.7835E18

1.774111577684463E18

5.5276E17

1.59096E18

1.6369576084783043E18

4.89E17

1.4315E18

1.4553897220555889E18

4.1732E17

1.22316E18

1.3809516096780644E18

3.7576E17

1.10858E18

1.195653469306139E18

3.3942E17

1.07058E18

1.0411935612877425E18

2.8712E17

9.1922E17

9.319415716856628E17

2.5446E17

7.4488E17

8.328956808638272E17

2.4764E17

7.7336E17

8.064515696860628E17

2.314E17

6.2082E17

7.998096180763848E17

2.298E17

5.6218E17

6.798674665066986E17

1.8636E17

4.8174E17

6.220616076784643E17

1.9688E17

4.6736E17

5.418437512497501E17

1.4152E17

3.7658E17

5.157735652869426E17

1.4382E17

4.1342E17

4.470736452709458E17

1.5838E17

3.5054E17

4.4423359328134374E17

1.2788E17

2.7474E17

3.712335732853429E17

1.1836E17

2.5684E17

3.8980567886422714E17

1.1402E17

2.4268E17

3.253255548890222E17

1.2112E17

1.9198E17

3.3790357928414317E17

9.032E16

1.664E17

3.0451957608478304E17

8.492E16

1.881E17

3.246756848630274E17

8.898E16

1.7482E17

2.301515296940612E17

7.141E16

1.3556E17

2.5349162167566486E17

8.542E16

1.2252E17

2.279356528694261E17

8.234E16

1.27E17

1.9010359928014397E17

6.9E16

7.84E16

1.665235352929414E17

6.171E16

7.872E16

2.0295756848630275E17

8.382E16

1.0056E17

2.025236552689462E17

4.522E16

6.341E16

1.8816166766646672E17

4.459E16

9.576E16

1.2968360327934413E17

3.27E16

6.887E16

1.8149772045590883E17

4.16E16

5.788E16

1.5818162367526496E17

5.511E16

5.979E16

1.694635872825435E17

3.039E16

4.829E16

1.3427764447110578E17

3.896E16

4.879E16

1.2539750049990002E17

5.233E16

7.049E16

1.3962951409718056E17

2.236E16

3.375E16

9.468162367526494E16

2.844E16

3.855E16

1.502476304739052E17

4.69E16

3.626E16

7.750955608878224E16

3.538E16

3.735E16

1.3330351929614077E17

1.56E16

4.164E16

1.4587354529094182E17

3.157E16

3.879E16

1.1269550089982003E17

3.248E16

2.735E16

7.417958808238352E16

1.737E16

3.98E16

7.779749850029994E16

1.6E16

2.903E16

1.2170761847630474E17

7.96E15

5.443E16

6.638955808838232E16

2.846E16

1.773E16

8.06195700859828E16

1.902E16

1.181E16

7.120354729054189E16

2.21E16

2.325E16

6.800155168966206E16

1.906E16

3.467E16

5.413946610677865E16

2.6E15

2.873E16

7.167945210957809E16

8.24E15

3.397E16

7.200570485902819E16

2.68E15

3.056E16

9.880973805238952E16

5.01E15

3.662E16

8.3599600079984E16

-1.4092E13

2.148E16

6.796355928814237E16

-1.973E13

2.307E16

4.877358728254349E16

-8.456E12

1.028E16

5.187360127974405E16

-1.6912E13

2.192E16

5.026960407918416E16

-1.6912E13

3.726E16

7.618550289942011E16

-1.1274E13

4.901553889222155E16

-5.638E12

5.187560087982403E16

-2.254E13

3.626954609078184E16

-8.456E12

4.426953409318136E16

-1.1274E13

1.9983627274545092E16

-1.973E13

3.626954609078184E16

-2.6894E17

4.287349530093981E16

1.14E16

4.436151569686062E16

4.64E15

6.7027430513897224E16

6.77E15

4.557359128174365E16

4.7E14

4.950144171165767E16

1.252E16

3.604159168166366E16

1.308E16

4.814939412117577E16

1.923E16

3.408134773045391E16

1.78E15

2.595138572285543E16

-5.0E14

4.002543091381724E16

2.06E15

5.854753649270146E16

-3.5E15

3.391538092381524E16

1.267E16

3.731533693261348E16

7.93E15

2.2717398520295944E16

5.81E15

4.470144771045791E16

1.56E15

3.393537692461508E16

7.93E15

3.247535092981404E16

8.19E15

4.2E15

8.23E15

4.12E15

-5.65E15

4.4E15

5.67E15

5.77E15

4.36E15

1.79E15

1.39E15

7.62E15

1.0E16

1.0E14

-3.62E15

-9.48E15

1.65E15

-1.1324E16

-1.29E15

6.37E15

-6.46E15

939A4 (400 Deg sample)

939B4 (850 Deg. Sample)

939C3 (Unheated Sample)

M E A N S

V A R I A N C E S

D I F F U S I V I T I E S

TRIM DATA

34988.0

     939C (unheated)

   939A (400 deg)

10/16 data

Cycle #

Time (s)

Depth(um)

18O

16O

18O Impl

D*Conc

18O/16O

Depth(um)

18O

16O

18O Impl

D*Conc

18O/16O

Depth(um)

18O

16O

18O Impl

D*Conc

18O/16O

939A4

939B4

939C3

939A4

939B4

939C3

939A4

939B4

Depth(um)

TRIM Profile

     DATA:

Depth(um)

18O

D*Conc

Depth(um)

18O

D*Conc

MEANS

VARIANCES

DIFFUSIVITIES

0.0012

1.725E18

8.869E20

-4.844531093781248E16

-5.813437312537497E13

0.0019449768857819371

0.0011

3.9E17

1.9E20

1.0E16

1.1E13

0.0020526315789473684

0.0012

6.021E17

3.475E20

-9.29E16

-1.1147999999999998E14

0.001732661870503597

>50%

0.10678424032948036

0.10497270396675006

0.10725073054651897

1.7686720926961527E-4

1.642061782154263E-4

1.7578265617064533E-4

2.0856790364806467E-20

-2.226245760619045E-19

0.002

1.25

0.0012

6.63E18

7.955999999999999E15

0.0014

7.756E17

1.08584E15

939C

939A

939C

939A

939A

0.0026

2.249E18

9.643E20

3.207856428714258E17

8.34042671465707E14

0.002332261744270455

0.0026

3.098E17

1.719E20

-3.4E16

-8.84E13

0.0018022105875509016

0.0026

7.02E17

2.527E20

1.966E17

5.1116E14

0.002777997625643055

>10%

0.10621755756091304

0.10194334374873547

0.1056175754250807

4.948240801393894E-4

4.1563601330458545E-4

4.672712300047601E-4

5.298625025890256E-19

-9.9298493654182E-19

0.004

2.2848043750000004E16

0.0024

1.649E18

3.9575999999999995E15

0.0028

8.353E17

2.33884E15

>50%

0.12012919772560744

0.12935739921086292

2.1793234946139404E-4

2.2641212345033662E-4

1.6307257671043428E-19

0.0041

3.381E18

1.176E21

1.0294703059388124E18

4.2208282543491315E15

0.002875

0.0041

3.661E17

1.621E20

4.19E16

1.7179E14

0.002258482418260333

0.0041

2.565E18

4.436E20

1.6778E18

6.878980000000001E15

0.005782236248872859

400 Deg

850 Deg

0.006

5.7114375E16

0.0037

1.151E18

4.2587E15

0.0042

9.397E17

3.94674E15

>10%

0.117639191845469

0.12501143795825753

5.968708959364879E-4

6.334328330000774E-4

7.031141742997989E-19

0.0056

4.031E18

1.447E21

1.1375786842631475E18

6.370440631873626E15

0.0027857636489288184

0.0056

8.645E17

2.429E20

3.787E17

2.12072E15

0.003559077809798271

0.0056

5.501E18

9.013E20

3.6984E18

2.071104E16

0.006103406191057361

0.008

5.7114375E16

0.0049

9.59E17

4.6991E15

0.0055

1.864E18

1.0252E16

0.0071

4.053E18

1.458E21

1.1375830833833236E18

8.076839892021598E15

0.002779835390946502

0.0071

1.791E18

4.508E20

8.894E17

6.31474E15

0.003972937000887311

0.0071

6.052E18

9.885E20

4.075E18

2.89325E16

0.006122407688416793

35354.0

0.01

2.284804375E17

0.0063

7.416E17

4.67208E15

0.0069

2.804E18

1.93476E16

0.0085

3.249E18

1.345E21

5.595378924215158E17

4.756072085582884E15

0.0024156133828996283

0.0085

2.606E18

6.365E20

1.333E18

1.13305E16

0.0040942655145326

0.0086

5.549E18

9.56E20

3.637E18

3.12782E16

0.005804393305439331

>50%

1.6307257671043428E-19

0.012

2.284804375E17

0.0075

6.585E17

4.93875E15

0.0083

2.416E18

2.00528E16

2.9E18

1.17E21

5.6046790641871616E17

5.604679064187162E15

0.002478632478632479

0.01

2.603E18

7.073E20

1.1884E18

1.1884E16

0.0036801922805033225

0.01

3.763E18

8.798E20

2.0034E18

2.0034E16

0.004277108433734939

>10%

7.031141742997989E-19

0.014

1.942118125E17

0.0088

7.224E17

6.35712E15

0.0097

2.073E18

2.01081E16

0.0115

2.538E18

1.036E21

4.664143171365727E17

5.363764647070586E15

0.00244980694980695

0.0115

2.301E18

6.478E20

1.0054E18

1.15621E16

0.0035520222290830504

0.0115

2.159E18

7.325E20

6.94E17

7.981E15

0.0029474402730375426

0.016

3.4268625E17

0.01

5.562E17

5.562E15

0.0111

2.058E18

2.28438E16

0.013

2.211E18

9.429E20

3.255770845830835E17

4.2325020995800855E15

0.00234489341393573

0.013

1.949E18

5.448E20

8.594E17

1.11722E16

0.0035774596182085168

0.013

1.606E18

5.368E20

5.324E17

6.9212E15

0.0029918032786885244

0.018

3.99800625E17

0.0113

5.434E17

6.14042E15

0.0125

1.969E18

2.46125E16

0.0145

1.887E18

8.252E20

2.3693001399720064E17

3.4354852029594095E15

0.0022867183713039265

0.0145

1.642E18

4.344E20

7.732E17

1.12114E16

0.003779926335174954

0.0145

1.25E18

4.154E20

4.192E17

6.0784E15

0.003009147809340395

Limit on diffusion at 200 deg. C would be same as at 400 deg.

0.02

5.14029375E17

0.0125

5.754E17

7.1925E15

0.0138

2.118E18

2.92284E16

0.0159

1.723E18

7.356E20

2.520941811637673E17

4.0082974805039E15

0.002342305600870038

0.0159

1.498E18

3.508E20

7.964E17

1.266276E16

0.0042702394526795895

0.0159

1.057E18

3.342E20

3.886E17

6.17874E15

0.003162776780371035

Taking the geometric mean, this would give sqrt(Dt) = 34 nm

0.022

6.7390375E17

0.0138

6.393E17

8.82234E15

0.0152

1.79E18

2.7208E16

0.0174

1.776E18

6.61E20

4.542643471305738E17

7.904199640071984E15

0.002686838124054463

0.0174

1.243E18

2.799E20
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2.7474E17

5.35743E16

0.026464826357969724

0.1654

7.288E18

1.2054352E18

1.4936489558007994E16

0.1829

3.505E18

6.410645E17

0.1964

4.082E17

9.199E18

3.8980567886422714E17

7.65578353289342E16

0.04437438852049136

0.1964

1.394E17

1.269E19

1.1402E17

2.2393528E16

0.010985027580772262

0.1964

2.795E17

1.133E19

2.5684E17

5.0443376E16

0.02466902030008826

0.1667

6.604E18

1.1008867999999999E18

1.4323138502763994E16

0.1843

3.431E18

6.323333E17

0.1979

3.431E17

8.889E18

3.253255548890222E17

6.4381927312537496E16

0.03859826752165598

0.1979

1.464E17

1.264E19

1.2112E17

2.3969648E16

0.011582278481012658

0.1979

2.656E17

1.146E19

2.4268E17

4.8026372E16

0.02317626527050611

0.1679

5.991E18

1.0058889E18

1.3671872030030996E16

0.1857

2.804E18

5.207028E17

0.1994

3.558E17

8.95E18

3.3790357928414317E17

6.737797370925814E16

0.03975418994413408

0.1994

1.155E17

1.259E19

9.032E16

1.8009808E16

0.009173947577442415

0.1994

2.15E17

1.151E19

1.9198E17

3.8280812E16

0.018679409209383144

0.1692

6.016E18

1.0179071999999999E18

1.4486305654655994E16

0.1871

2.476E18

4.632596E17

0.2008

3.224E17

8.942E18

3.0451957608478304E17

6.114753087782444E16

0.036054573920823084

0.2008

1.098E17

1.244E19

8.492E16

1.7051936E16

0.008826366559485531

0.2008

1.885E17

1.105E19

1.664E17

3.341312E16

0.017058823529411765

0.1704

5.875E18

1.0011E18

1.4847143965874998E16

0.1884

1.999E18

3.766116E17

0.2023

3.431E17

9.214E18

3.246756848630274E17

6.568189104779044E16

0.037236813544606034

0.2023

1.14E17

1.251E19

8.898E16

1.8000654E16

0.009112709832134292

0.2023

2.112E17

1.155E19

1.881E17

3.805263E16

0.018285714285714287

0.1717

5.14E18

8.82538E17

1.3670179730739996E16

0.1898

2.073E18

3.934554E17

0.2038

2.478E17

8.826E18

2.301515296940612E17

4.690488175164967E16

0.028076138681169274

0.2038

9.715E16

1.287E19

7.141E16

1.4553358E16

0.007548562548562549

0.2038

1.973E17

1.124E19

1.7482E17

3.5628316E16

0.01755338078291815

0.173

4.827E18

8.35071E17

1.3493118928106994E16

0.1912

1.939E18

3.707368E17

0.2053

2.716E17

9.056E18

2.5349162167566486E17

5.2041829930014E16

0.029991166077738517

0.2053

1.098E17

1.219E19

8.542E16

1.7536726E16

0.00900738310090238

0.2053

1.581E17

1.127E19

1.3556E17

2.7830468E16

0.014028393966282166

0.1742

4.431E18

7.718802E17

0.1926

1.954E18

3.763404E17

0.2068

2.462E17

9.134E18

2.279356528694261E17

4.713709301339732E16

0.026954236917013357

0.2068

1.07E17

1.233E19

8.234E16

1.7027912E16

0.00867802108678021

0.2068

1.455E17

1.149E19

1.2252E17

2.5337136E16

0.012663185378590078

0.1755

4.45E18

7.80975E17

0.194

1.805E18

3.5017E17

0.2082

2.081E17

9.0E18

1.9010359928014397E17

3.9579569370125976E16

0.02312222222222222

0.2083

9.434E16

1.267E19

6.9E16

1.43727E16

0.007445935280189424

0.2083

1.492E17

1.11E19

1.27E17

2.64541E16

0.01344144144144144

0.1767

3.881E18

6.857727E17

0.1954

1.193E18

2.331122E17

0.2097

1.842E17

8.84E18

1.665235352929414E17

3.4919985350929812E16

0.02083710407239819

0.2097

8.589E16

1.209E19

6.171E16

1.2940587E16

0.007104218362282878

0.2097

1.012E17

1.14E19

7.84E16

1.644048E16

0.00887719298245614

0.178

4.13E18

7.3514E17

0.1967

1.283E18

2.5236610000000003E17

0.2112

2.208E17

8.923E18

2.0295756848630275E17

4.2864638464307144E16

0.024745040905525047

0.2112

1.084E17

1.229E19

8.382E16

1.7702784E16

0.008820179007323027

0.2112

1.012E17

1.124E19

7.872E16

1.6625664E16

0.00900355871886121

0.1792

3.337E18

5.979904E17

0.1981

1.208E18

2.393048E17

0.2127

2.208E17

9.14E18

2.025236552689462E17

4.3076781475704856E16

0.024157549234135666

0.2127

7.04E16

1.259E19

4.522E16

9.618294E15

0.005591739475774424

0.2127

1.227E17

1.107E19

1.0056E17

2.1389112E16

0.011084010840108401

0.1805

3.625E18

6.543125E17

0.1995

8.054E17

1.606773E17

0.2142

2.065E17

9.171E18

1.8816166766646672E17

4.030422921415717E16

0.022516628502889543

0.2142

6.899E16

1.22E19

4.459E16

9.551178E15

0.005654918032786885

0.2142

8.601E16

1.13E19

6.341E16

1.3582422E16

0.0076115044247787615

0.1817

2.851E18

5.180267E17

0.2009

8.502E17

1.7080518E17

0.2156

1.477E17

9.01E18

1.2968360327934413E17

2.7959784867026596E16

0.01639289678135405

0.2156

5.632E16

1.181E19

3.27E16

7.05012E15

0.004768839966130398

0.2156

1.176E17

1.092E19

9.576E16

2.0645856E16

0.010769230769230769

0.183

2.941E18

5.38203E17

0.2023

4.922E17

9.957206E16

0.2171

2.001E17

9.303E18

1.8149772045590883E17

3.940315511097781E16

0.021509190583682683

0.2171

6.618E16

1.229E19

4.16E16

9.03136E15

0.00538486574450773

0.2171

9.107E16

1.11E19

6.887E16

1.4951677E16

0.008204504504504504

0.1842

2.551E18

4.698942E17

0.2037

7.01E17

1.427937E17

0.2186

1.763E17

9.061E18

1.5818162367526496E17

3.457850293541292E16

0.019457013574660634

0.2186

7.885E16

1.187E19

5.511E16

1.2047046E16

0.0066427969671440604

0.2186

7.968E16

1.09E19

5.788E16

1.2652568E16

0.007310091743119266

0.1855

2.57E18

4.76735E17

0.205

6.414E17

1.31487E17

0.2201

1.874E17

8.97E18

1.694635872825435E17

3.729893556088782E16

0.020891861761426978

0.2201

5.491E16

1.226E19

3.039E16

6.688839E15

0.004478792822185971

0.2201

8.221E16

1.121E19

5.979E16

1.3159779E16

0.007333630686886708

0.1868

2.091E18

3.905988E17

0.2064

4.176E17

8.619264E16

0.2216

1.525E17

9.113E18

1.3427764447110578E17

2.975592601479704E16

0.016734335564578075

0.2216

6.336E16

1.22E19

3.896E16

8.633536E15

0.00519344262295082

0.2216

7.083E16

1.127E19

4.829E16

1.0701064E16

0.006284826974267968

0.188

2.167E18

4.07396E17

0.2078

4.176E17

8.677728E16

0.223

1.429E17

8.753E18

1.2539750049990002E17

2.7963642611477704E16

0.016325831143607906

0.223

7.603E16

1.185E19

5.233E16

1.166959E16

0.006416033755274261

0.223

7.083E16

1.102E19

4.879E16

1.088017E16

0.006427404718693285

0.1893

2.27E18

4.29711E17

0.2092

4.773E17

9.985116E16

0.2245

1.572E17

8.787E18

1.3962951409718056E17

3.1346825914817036E16

0.01789006486855582

0.2245

4.646E16

1.205E19

2.236E16

5.01982E15

0.0038556016597510374

0.2245

9.233E16

1.092E19

7.049E16

1.5825005E16

0.008455128205128205

0.1905

2.046E18

3.89763E17

0.2106

3.878E17

8.167068E16

0.226

1.128E17

9.061E18

9.468162367526494E16

2.1398046950609876E16

0.012448957068756207

0.226

5.21E16

1.183E19

2.844E16

6.42744E15

0.004404057480980558

0.226

5.565E16

1.095E19

3.375E16

7.6275E15

0.005082191780821918

0.1918

1.924E18

3.690232E17

0.212

3.132E17

6.63984E16

1.684E17

9.078E18

1.502476304739052E17

3.4181335932813436E16

0.01855034148490857

0.2275

7.04E16

1.175E19

4.69E16

1.066975E16

0.0059914893617021275

0.2275

6.071E16

1.108E19

3.855E16

8.770125E15

0.005479241877256318

0.193

1.598E18

3.08414E17

0.2134

3.431E17

7.321754E16

0.2289

9.529E16

8.892E18

7.750955608878224E16

1.7741937388722254E16

0.010716374269005848

0.229

5.914E16

1.188E19

3.538E16

8.10202E15

0.004978114478114478

0.229

5.818E16

1.096E19

3.626E16

8.30354E15

0.005308394160583941

0.1943

1.502E18

2.918386E17

0.2147

3.132E17

6.724404E16

0.2304

1.509E17

8.8E18

1.3330351929614077E17

3.071313084583083E16

0.017147727272727273

0.2305

3.942E16

1.191E19

1.56E16

3.5958E15

0.003309823677581864

0.2304

5.945E16

1.105E19

3.735E16

8.60544E15

0.005380090497737557

0.1955

1.554E18

3.03807E17

0.2161

1.939E17

4.190179E16

0.2319

1.636E17

8.865E18

1.4587354529094182E17

3.382807515296941E16

0.018454596728708403

0.2319

5.491E16

1.167E19

3.157E16

7.321083E15

0.004705227077977721

0.2319

6.324E16

1.08E19

4.164E16

9.656316E15

0.005855555555555556

0.1968

1.458E18

2.869344E17

0.2175

2.088E17

4.5414E16

0.2334

1.302E17

8.754E18

1.1269550089982003E17

2.6303129910017996E16

0.014873200822481152

0.2334

5.632E16

1.192E19

3.248E16

7.580832E15

0.004724832214765101

0.2334

6.071E16

1.096E19

3.879E16

9.053586E15

0.005539233576642336

0.198

1.291E18

2.55618E17

0.2189

2.685E17

5.877465E16

0.2349

9.212E16

8.972E18

7.417958808238352E16

1.7424785240551888E16

0.01026749888542131

0.2349

4.083E16

1.173E19

1.737E16

4.080213E15

0.0034808184143222507

0.2349

4.933E16

1.099E19

2.735E16

6.424515E15

0.004488626023657871

0.1993

1.311E18

2.612823E17

0.2203

1.492E17

3.286876E16

0.2364

9.529E16

8.748E18

7.779749850029994E16

1.8391328645470904E16

0.010892775491540923

0.2364

3.942E16

1.171E19

1.6E16

3.7824E15

0.0033663535439795046

0.2364

6.198E16

1.109E19

3.98E16

9.40872E15

0.005588818755635708

0.2005

1.157E18

2.319785E17

0.2217

1.79E17

3.96843E16

0.2378

1.398E17

9.048E18

1.2170761847630474E17

2.8942071673665268E16

0.015450928381962865

0.2378

3.098E16

1.151E19

7.96E15

1.892888E15

0.002691572545612511

0.2378

5.059E16

1.078E19

2.903E16

6.903334E15

0.004692949907235622

0.2018

9.59E17

1.935262E17

0.223

4.475E16

9.97925E15

0.2393

8.418E16

8.897E18

6.638955808838232E16

1.588702125054989E16

0.009461616275148927

0.2393

5.21E16

1.182E19

2.846E16

6.810478E15

0.004407783417935702

0.2393

7.589E16

1.073E19

5.443E16

1.3025099E16

0.00707269338303821

0.203

7.8E17

1.5834E17

0.2244

2.088E17

4.685472E16

0.2408

9.847E16

8.927E18

8.06195700859828E16

1.9413192476704656E16

0.011030581382323289

0.2408

4.224E16

1.161E19

1.902E16

4.580016E15

0.0036382428940568475

0.2408

3.921E16

1.074E19

1.773E16

4.269384E15

0.0036508379888268157

0.2043

9.142E17

1.8677106E17

0.2258

1.193E17

2.693794E16

0.2423

8.894E16

8.87E18

7.120354729054189E16

1.7252619508498298E16

0.01002705749718151

0.2423

4.506E16

1.148E19

2.21E16

5.35483E15

0.003925087108013937

0.2423

3.289E16

1.054E19

1.181E16

2.861563E15

0.003120493358633776

0.2055

7.544E17

1.550292E17

0.2272

8.949E16

2.0332128E16

0.2437

8.576E16

8.881E18

6.800155168966206E16

1.6571978146770644E16

0.009656570206057877

0.2438

4.224E16

1.159E19

1.906E16

4.646828E15

0.003644521138912856

0.2438

4.427E16

1.051E19

2.325E16

5.66835E15

0.004212178877259752

0.2068

7.672E17

1.5865696E17

0.2286

1.193E17

2.727198E16

0.2452

7.147E16

8.667E18

5.413946610677865E16

1.3274997089382124E16

0.008246221299180801

0.2452

2.534E16

1.137E19

2.6E15

6.3752E14

0.0022286719437115215

0.2452

5.565E16

1.049E19

3.467E16

8.501084E15

0.005305052430886558

0.208

8.567E17

1.781936E17

0.23

1.342E17

3.0866E16

0.2467

8.894E16

8.632E18

7.167945210957809E16

1.7683320835432914E16

0.010303521779425394

0.2467

3.098E16

1.137E19

8.24E15

2.032808E15

0.0027247141600703607

0.2467

5.059E16

1.093E19

2.873E16

7.087691E15

0.0046285452881976216

0.2093

6.457E17

1.3514501000000002E17

0.2313

1.79E17

4.14027E16

0.2482

9.053E16

9.264E18

7.200570485902819E16

1.7871815946010798E16

0.009772236614853195

0.2482

2.534E16

1.133E19

2.68E15

6.65176E14

0.002236540158870256

0.2482

5.565E16

1.084E19

3.397E16

8.431354E15

0.005133763837638377

0.2105

4.795E17

1.0093475E17

0.2327

1.044E17

2.429388E16

0.2497

1.175E17

9.347E18

9.880973805238952E16

2.4672791591681664E16

0.012570878356691987

0.2497

2.675E16

1.087E19

5.01E15

1.250997E15

0.0024609015639374425

0.2497

5.186E16

1.065E19

3.056E16

7.630832E15

0.004869483568075117

0.2118

5.626E17

1.1915868E17

0.2342

8.949E16

2.0958558E16

0.2511

1.016E17

9.002E18

8.3599600079984E16

2.099185958008398E16

0.011286380804265719

0.2512

0.0

7.046E15

-1.4092E13

-3.5399103999999995E12

0.0

0.2511

5.818E16

1.078E19

3.662E16

9.195282E15

0.005397031539888682

0.213

5.243E17

1.116759E17

0.2356

0.0

0.2526

8.576E16

8.9E18

6.796355928814237E16

1.7167595076184762E16

0.009635955056179776

0.2526

0.0

9.865E15

-1.973E13

-4.983798E12

0.0

0.2526

4.3E16

1.076E19

2.148E16

5.425848E15

0.003996282527881041

0.2143

5.115E17

1.0961445E17

0.2369

1.492E17

0.12266423677721405

0.2541

6.671E16

8.97E18

4.877358728254349E16

1.23933685284943E16

0.007437012263099219

0.2541

0.0

4.228E15

-8.456E12

-2.1486696E12

0.0

0.2541

4.427E16

1.06E19

2.307E16

5.862087E15

0.004176415094339622

0.2156

4.539E17

9.786084E16

0.2383

4.475E16

(mean)

0.2556

6.988E16

9.005E18

5.187360127974405E16

1.3258892487102578E16

0.007760133259300388
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9.086928749999999E19

1.876E20

3.491682944162437E20

3.080367928344409E20

1.1570771249999997E20

2.115E20

3.705024060913705E20

3.386650678994511E20

1.497273375E20

2.462E20

3.745321827411168E20

3.911514071077724E20

2.0973303749999998E20

3.02E20

3.528820101522843E20

4.354072406818839E20

3.089227875E20

3.37E20

3.686850558375635E20

4.7305168448425316E20

4.0958808749999994E20

3.932E20

4.062172893401015E20

5.5333284599826645E20

5.7013612499999995E20

4.744E20

4.250229137055838E20

6.348283444091303E20

8.287672499999999E20

5.51E20

4.900524467005077E20

6.770602831551575E20

1.1595363749999998E21

6.427E20

5.4907682233502545E20

7.917476567466051E20

1.6063001249999998E21

7.944E20

6.032022538071067E20

9.129114937879227E20

2.0952809999999998E21

8.893E20

6.924104467005077E20

1.0234161514013292E21

2.4981881249999996E21

1.025E21

7.827248527918782E20

1.1737240739670616E21

2.2010287499999995E21

1.23E21

8.683773604060914E20

1.293403721467784E21

9.83290125E20

1.361E21

9.884805076142132E20

1.4369653279399018E21

8.168808749999999E19

1.536E21

1.1030525888324874E21

1.6110202831551576E21

1.3661133749999998E17

1.776E21

1.189969340101523E21

1.7567407107772323E21

4.09875E8

1.898E21

1.3345672081218276E21

1.8646817682750652E21

2.075E21

1.443608223350254E21

2.0279426177405375E21

2.266E21

1.541587106598985E21

2.1507255706443225E21

2.326E21

1.6087500507614214E21

2.1966005200809015E21

2.443E21

1.675912994923858E21

2.2775563132042766E21

2.459E21

1.695666802030457E21

2.2937474718289515E21

2.396E21

1.6948766497461932E21

2.204696099393239E21

2.36E21

1.6332447715736043E21

2.1385822016758164E21

2.251E21

1.5660818274111678E21

1.9996080901473567E21

2.077E21

1.40094E21

1.8012663969950883E21

1.896E21

1.2721451776649747E21

1.6150680728113263E21

1.735E21

1.13149807106599E21

1.404583010690552E21

1.507E21

9.584547208121828E20

1.19895529615718E21

1.318E21

8.154371573604062E20

9.639136434556488E20

1.167E21

6.692589847715736E20

7.705642242126553E20

9.713E20

5.210264162436549E20

6.046048483097371E20

8.292E20

4.514634729846866E20

7.361E20

3.549911528459983E20

6.065E20

2.7039234903207166E20

5.185E20

2.15882114995666E20

4.701E20

1.7162628142155448E20

3.929E20

1.3323974284888762E20

3.437E20

1.1528104940768564E20

3.071E20

9.811842126553021E19

2.753E20

8.015972782432823E19

2.428E20

6.761157989020515E19

2.273E20

6.352331233747473E19

2.116E20

5.900328055475296E19

1.929E20

4.934255590869692E19

1.821E20

4.4849509390349615E19

1.718E20

4.534873678127709E19

1.611E20

3.3826028893383418E19

1.505E20

3.1518788789367235E19

1.405E20

3.396095521525571E19

1.328E20

2.8145630742559953E19

1.303E20

2.4934384281999426E19

1.134E20

2.8280557064432247E19

1.132E20

2.2100931522681307E19

1.048E20

2.0940565154579608E19

9.393E19

2.2397769430800347E19

9.63E19

8.552E19

7.869E19

939C5

Unheated Sample

Raw Data From g19

CEA Processed data

939B, file g20, 850 deg sample

939B, file g21, 850 deg sample

TRIM

34988.0

TD939 (Unheated)

TD939A (400 deg))

M  E  A  N  S 

Cycle #

Time (s)

Depth(um)

Depth(um)

H

CN

H, g19

D*Conc

CN

Time (s)

H, counts

H, g20

D*Conc

0.5

CN

Time (s)

H

H, g21

D*Conc

CN

Depth(A)

Depth(um)

un-normalized distribution

TRIM profile

      Data:

Depth(um)

H

D*Conc

Depth(um)

H

D*Conc

19 (unh)

20 (850)

21 (850)

10/16 unh

10/16 400

0.0026

0.00232934

2.062E18

4.80309908E15

3.956E18

2.1729187817258888E18

5.061466635025382E15

2.6040780121352212E19

6.065783076787057E16

2477.0

30.0

0.003

6.333E-6

2.5957383749999995E18

0.0032

1.682E21

5.3824E18

0.0032

3.363E18

1.07616E16

0.1

0.1315178834118717

0.12148024818479325

0.1427614379373329

0.16447790896127987

0.0066

0.00591294

2.613E20

1.545051222E18

2.191E19

9.726774619289341E19

5.7513834717380717E17

8.289873215833575E20

4.901752293283099E18

3293.0

60.0

0.006

1.467E-5

6.01286625E18

0.0076

1.026E21

7.7976E18

0.0076

1.906E20

1.44856E18

0.5

0.13055767721856207

0.12907029168000275

0.12705508866507814

0.14952140845404235

0.1672629681219406

0.0107

0.00958613

1.839E21

1.7628893069999999E19

2.764E18

1.4404476142131982E21

1.3808318088037566E19

2.2357291534238663E21

2.1431990309511127E19

585.0

90.0

0.009

1.9E-5

7.787625E18

0.0121

4.803E20

5.81163E18

0.0121

1.415E21

1.71215E19

0.0147

0.01316973

1.256E21

1.654118088E19

6.216E17

1.6261334010152288E21

2.141573783535229E19

1.4706969084079747E21

1.9368681195567755E19

170.0

120.0

0.012

2.367E-5

9.70174125E18

0.0165

2.195E20

3.62175E18

0.0165

1.611E21

2.65815E19

V  A  R  I  A  N  C  E  S 

0.0187

0.01675333

5.328E20

8.926174224E18

1.725E17

8.486235532994925E20

1.4217270434198987E19

7.52753949725513E20

1.2611135328554928E19

76.0

150.0

0.015

2.433E-5

9.972258749999999E18

0.0209

1.362E20

2.84658E18

0.0209

9.602E20

2.006818E19

0.1

7.975429731790551E-4

7.949401720624218E-4

0.0010835656014824095

0.001321893700775723

0.0227

0.020336930000000003

2.359E20

4.797481787E18

9.509E16

4.9953427411167524E20

1.0158993565209952E19

3.941197861889628E20

8.015186503339904E18

67.0

180.0

0.018

2.833E-5

1.161175875E19

0.0253

1.074E20

2.71722E18

0.0253

5.472E20

1.384416E19

0.5

2.844030916022921E-4

2.5734633034657164E-4

2.855444645411106E-4

3.860917570709085E-4

3.982680707286983E-4

0.0267

0.023920530000000002

1.366E20

3.2675443980000005E18

1.394E17

3.794311269035533E20

9.076193654030255E18

2.840199075411731E20

6.793906718935858E18

80.0

210.0

0.021

3.667E-5

1.5030116249999997E19

0.0298

1.121E20

3.34058E18

0.0297

3.267E20

9.70299E18

0.0307

0.02750413

9.661E19

2.6571739993000003E18

1.332E17

3.518548121827411E20

9.677460495399696E18

2.361210632765097E20

6.494304420095349E18

74.0

240.0

0.024

4.133E-5

1.6940133749999997E19

0.0342

1.161E20

3.97062E18

0.0341

2.294E20

7.82254E18

D   I   F   F   U   S   I   O   N

0.0347

0.03108773

8.612E19

2.6772753076E18

1.685E17

3.89545076142132E20

1.211007214993604E19

1.9712735625541753E20

6.128242026882231E18

83.0

270.0

0.027

5.3E-5

2.1723374999999996E19

0.0386

1.262E20

4.87132E18

0.0386

1.763E20

6.80518E18

0.1

-5.0053867627563535E-20

4.5832326787175666E-18

0.0387

0.03467133

8.507E19

2.9494900431E18

2.87E17

4.1759548223350256E20

1.4478590771026905E19

2.0508800924588274E20

7.110674047607052E18

115.0

300.0

0.03

6.967E-5

2.855599125E19

0.043

1.404E20

6.0372E18

0.043

1.462E20

6.2866E18

0.5

-5.203223318407785E-19

2.1949479592662817E-20

2.341598780344196E-19

0.0428

0.03834452

8.69E19

3.332138788E18

2.935E17

3.854362842639594E20

1.4779369310685078E19

2.1237403062698646E20

8.143380264857095E18

116.0

330.0

0.033

9.533E-5

3.907338374999999E19

0.0475

1.565E20

7.43375E18

0.0474

1.314E20

6.22836E18

0.0468

0.04192812

1.007E20

4.222161684E18

3.732E17

2.515054720812183E20

1.054515161407797E19

2.135883675238371E20

8.955358704143544E18

165.0

360.0

0.036

1.027E-4

4.20941625E19

0.0519

1.73E20

8.9787E18

0.0518

1.309E20

6.78062E18

0.0508

0.04551172

1.174E20

5.343075928E18

6.201E17

3.005739289340102E20

1.367963649294457E19

2.3369238948280848E20

1.0635742596272523E19

1.3486807429499144E18

183.0

390.0

0.039

1.263E-4

5.17672125E19

0.0563

1.948E20

1.096724E19

1.4561945956799997E18

0.0563

1.349E20

7.59487E18

An Arrhenius plot is meaningless since diffusion would have to be lower at lower temperatures

0.0548

0.049095320000000005

1.314E20

6.451125048000001E18

6.196E17

3.3518259898477163E20

1.645589695558904E19

2.5528060098237507E20

1.253308279502202E19

1.3375534047730834E18

206.0

420.0

0.042

1.643E-4

6.73424625E19

0.0607

2.167E20

1.315369E19

1.4592239081199997E18

0.0606

1.48E20

8.9688E18

Maximum diffusion at 200 deg for 2 years would therefore be sqrt(Dt)

0.0588

0.05267892

1.529E20

8.054606868E18

8.252E17

3.4189889340101526E20

1.8010864453560609E19

2.7740851776943083E20

1.4613581114894424E19

1.3131377997991132E18

271.0

450.0

0.045

2.217E-4

9.086928749999999E19

0.0651

2.476E20

1.6118760000000002E19

1.4932943185599997E18

0.0651

1.613E20

1.050063E19

For D=2.2e-20, diffusion would be 10 nm

0.0628

0.056262519999999996

1.876E20

1.0554848752E19

1.196E18

3.491682944162437E20

1.9645088147959796E19

3.080367928344409E20

1.7330926217583585E19

1.3101789585329797E18

324.0

480.0

0.048

2.823E-4

1.1570771249999997E20

0.0695

2.787E20

1.936965E19

1.4957905921199995E18

0.0695

1.752E20

1.2176400000000002E19

0.0668

0.05984612

2.115E20

1.265745438E19

1.325E18

3.705024060913705E20

2.2173131455232893E19

3.386650678994511E20

2.0267790293318697E19

1.286498902198783E18

409.0

510.0

0.051

3.653E-4

1.497273375E20

0.074

3.232E20

2.39168E19

1.52806943232E18

0.0739

1.991E20

1.4713489999999998E19

1.6335630172399997E18

0.0708

0.06342972000000001

2.462E20

1.5616397064000002E19

1.1414536699437816E18

1.78E18

3.745321827411168E20

2.3756471482257875E19

3.911514071077724E20

2.4810624230452015E19

1.3181157051308974E18

477.0

540.0

0.054

5.117E-4

2.0973303749999998E20

0.0784

3.711E20

2.909424E19

1.53717398256E18

0.0783

2.252E20

1.7633159999999998E19

1.6725586884799997E18

0.0749

0.06710291

3.02E20

2.0265078820000002E19

1.253167568188566E18

2.153E18

3.528820101522843E20

2.3679409767867822E19

4.354072406818839E20

2.9217092884824793E19

1.2874417007443295E18

595.0

570.0

0.057

7.537E-4

3.089227875E20

0.0828

4.117E20

3.408876E19

1.48014449872E18

0.0828

2.525E20

2.0907E19

1.6845846559999995E18

0.0789

0.07068651

3.37E20

2.3821353869999997E19

1.2471404513804938E18

2.569E18

3.686850558375635E20

2.606105988631249E19

4.7305168448425316E20

3.3438372625813004E19

1.2204632351424765E18

667.0

600.0

0.06

9.993E-4

4.0958808749999994E20

0.0872

4.695E20

4.09404E19

1.4493059352E18

0.0872

2.899E20

2.527928E19

1.7313403161599995E18

0.0829

0.07427011

3.932E20

2.9203007252000002E19

1.2887326226507576E18

3.452E18

4.062172893401015E20

3.016980276319117E19

5.5333284599826645E20

4.1096091338904306E19

1.2332537021497754E18

826.0

630.0

0.063

0.001391

5.7013612499999995E20

0.0917

5.364E20

4.918788E19

1.3984610990399997E18

0.0916

3.293E20

3.016388E19

1.7490751059199995E18

0.0869

0.07785371

4.744E20

3.6933800024E19

1.3663055317135286E18

3.872E18

4.250229137055838E20

3.3089610666989548E19

6.348283444091303E20

4.942374182540856E19

1.2082390647201592E18

961.0

660.0

0.066

0.002022

8.287672499999999E20

0.0961

6.058E20

5.821738E19

1.3189208624799997E18

0.096

3.787E20

3.63552E19

1.775917588479999E18

0.0909

0.08143731

5.51E20

4.487195781E19

1.382059986537491E18

4.731E18

4.900524467005077E20

3.990855301820772E19

6.770602831551575E20

5.5137968167994335E19

1.0856099832263857E18

1208.0

690.0

0.069

0.002829

1.1595363749999998E21

0.1005

6.922E20

6.956610000000001E19

1.2362052407199995E18

0.1004

4.295E20

4.31218E19

1.763632828799999E18

0.0851105

6.427E20

5.4700518350000005E19

1.3842740543236744E18

5.871E18

5.4907682233502545E20

4.6732202887345185E19

7.917476567466051E20

6.7386038939531936E19

1.0472767153091994E18

1353.0

720.0

0.072

0.003919

1.6063001249999998E21

0.1049

7.88E20

8.26612E19

1.1295031248000004E18

0.1049

4.85E20

5.08765E19

1.7216415539999997E18

0.0989

0.08860451000000001

7.944E20

7.038742274400001E19

1.4630776855732145E18

6.153E18

6.032022538071067E20

5.344644012947432E19

9.129114937879227E20

8.088807558044695E19

9.866727730986287E17

1574.0

750.0

0.075

0.005112

2.0952809999999998E21

0.1094

8.832E20

9.662208E19

9.829040947200001E17

0.1093

5.578E20

6.096754E19

1.6984075127199995E18

0.103

0.0922777

8.893E20

8.206255861E19

1.3694847465915965E18

6.757E18

6.924104467005077E20

6.389404347749544E19

1.0234161514013292E21

9.443848859416643E19

8.72743018002157E17

1669.0

780.0

0.078

0.006095

2.4981881249999996E21

0.1138

1.021E21

1.161898E20

8.562939136E17

1.302712686399999E18

0.1137

6.335E20

7.202895E19

1.6335484213999995E18

0.107

0.0958613

1.025E21

9.82578325E19

1.30333145783225E18

7.439E18

7.827248527918782E20

7.503302193093807E19

1.1737240739670616E21

1.1251471557177868E20

7.703359899320045E17

1.1420885947396472E18

1620.0

810.0

0.081

0.00537

2.2010287499999995E21

0.1182

1.122E21

1.326204E20

6.767832191999999E17

1.100617372799999E18

0.1181

7.131E20

8.421710999999999E19

1.5339525476399995E18

0.111

0.0994449

1.23E21

1.22317227E20

1.2654388092122995E18

1.1908238210523005E18

6.992E18

8.683773604060914E20

8.635569976784771E19

7.621283944671959E17

1.293403721467784E21

1.2862240374099164E20

6.280065273841613E17

9.859844492482054E17

1675.0

840.0

0.084

0.002399

9.83290125E20

0.1226

1.252E21

1.534952E20

5.088448511999999E17

9.073073727999991E17

0.1226

8.096E20

9.925696E19

1.419985290239999E18

0.10302850000000001

1.361E21

1.4022178850000001E20

1.1048129438322491E18

1.0316155329522501E18

6.963E18

9.884805076142132E20

1.0184166397873098E20

6.70347666493193E17

1.4369653279399018E21

1.480483822896562E20

4.892261293081357E17

8.295208578994241E17

1596.0

870.0

0.087

1.993E-4

8.168808749999999E19

0.127

1.361E21

1.72847E20

3.380419135999998E17

6.902316943999991E17

0.1269

9.085E20

1.1528865000000001E20

1.2830349393999982E18

0.119

0.1066121

1.536E21

1.637561856E20

9.529397489817597E17

8.808989405337606E17

6.619E18

1.1030525888324874E21

1.1759875290586803E20

5.56332595028342E17

1.6110202831551576E21

1.71754255529766E20

3.561232032922261E17

6.732649669977019E17

1401.0

900.0

0.09

3.333E-7

1.3661133749999998E17

0.1315

1.501E21

1.973815E20

1.9030818759999974E17

4.874053203999989E17

0.1314

1.036E21

1.3613039999999998E20

1.1336807103999997E18

1.3322334256000003E18

0.123

0.11019570000000001

1.776E21

1.957075632E20

8.075929683902394E17

7.365155729342401E17

5.602E18

1.189969340101523E21

1.3112950441102539E20

4.239137263253786E17

1.7567407107772323E21

1.9358527234259468E20

2.2369532763916448E17

4.993289465023172E17

1224.0

930.0

0.093

1.0E-15

4.09875E8

0.1359

1.618E21

2.198862E20

7.614243280000011E16

3.001461191999997E17

0.1358

1.144E21

1.553552E20

9.40988505599999E17

1.1322529503999992E18

0.127

0.1137793

1.898E21

2.159531114E20

5.973621644580198E17

5.344614119460207E17

5.137E18

1.3345672081218276E21

1.5184612274305584E20

3.1202916203986874E17

1.8646817682750652E21

2.1216218631709914E20

1.1057708422418483E17

3.2863936606473606E17

956.0

0.1403

1.723E21

2.4173690000000002E20

1.0426906799999914E16

1.4646947319999933E17

0.1402

1.256E21

1.760912E20

7.404351103999997E17

9.196979616E17

0.131

0.1173629

2.075E21

2.4352801750000003E20

4.158787218507495E17

3.613891554507502E17

4.241E18

1.443608223350254E21

1.6942604755623353E20

1.9785544353693366E17

2.0279426177405375E21

2.3800522665162093E20

3.4374666508778844E16

1.9049844498151085E17

710.0

0.1447

1.79E21

2.59013E20

6.736843999999981E15

4.158599599999985E16

0.1447

1.379E21

1.995413E20

5.3953154359999955E17

7.018470143999997E17

0.1351

0.12103609

2.266E21

2.7426777994E20

2.4906142790043456E17

2.0553721658523507E17

3.154E18

1.541587106598985E21

1.8658767577715432E20

9.949975097556016E16

2.1507255706443225E21

2.603154137338076E20

4.2381356752782125E14

7.79149322635567E16

540.0

0.1492

1.855E21

2.76766E20

7.693352800000003E16

1.899519999999845E14

0.1491

1.493E21

2.226063E20

3.531607891999989E17

4.92369900799999E17

0.1391

0.12461969

2.326E21

2.8986539894000003E20

1.1075081085152837E17

8.207822001632872E16

2.895E18

1.6087500507614214E21

2.004819326133726E20

3.1861711576193764E16

2.1966005200809015E21

2.7373967586632073E20

2.165332635699048E16

1.3027455137575116E16

380.0

0.1536

1.88E21

2.8876799999999997E20

2.2091052799999952E17

3.129523200000001E16

0.1535

1.599E21

2.454465E20

1.9277607959999965E17

3.0275082239999974E17

0.1431

0.12820329

2.443E21

3.1320063747E20

2.687438084247631E16

1.3568622384876438E16

1.962E18

1.675912994923858E21

2.148575597029919E20

1.2589227545769545E15

2.2775563132042766E21

2.919902125130587E20

1.0295153174073582E17

3.003117255035219E15

253.0

0.158

1.849E21

2.92142E20

4.294443024000002E17

1.329623296000005E17

0.1579

1.693E21

2.673247E20

7.330080519999944E16

1.4832305279999936E17

0.1471

0.13178689000000002

2.459E21

3.2406396251000006E20

1.7515523909392575E14

3.70143205829395E15

1.452E18

1.695666802030457E21

2.2346665431583965E20

1.251654969957779E16

2.2937474718289515E21

3.0228584575770015E20

2.4366933892901002E17

5.1358801834525464E16

172.0

0.1624

1.78E21

2.8907199999999997E20

6.865986879999994E17

2.952920320000001E17

0.1624

1.763E21

2.8631119999999997E20

7.627443199999989E15

4.1641354800000056E16

0.1511

0.13537049

2.396E21

3.2434769404000004E20

3.552375068327982E16

5.544539044007962E16

1.06E18

1.6948766497461932E21

2.2943628256570055E20

6.728011880380224E16

2.204696099393239E21

2.984507912759515E20

4.253866596113383E17

1.524489456090245E17

98.0

0.1669

1.657E21

2.765533E20

9.655995171999996E17

5.005207108000004E17

0.1668

1.779E21

2.967372E20

9.575289600000136E15

3.764363999999807E14

0.1551

0.13895409

2.36E21

3.279316524E20

1.3042703814231614E17

1.662873627503157E17

7.851E17

1.6332447715736043E21

2.2694604098126807E20

1.5956023198062365E17

2.1385822016758164E21

2.971647437240595E20

6.53002861683955E17

3.027983099369484E17

91.0

0.1713

1.516E21

2.596908E20

1.234829905600001E18

7.191424944000014E17

0.1712

1.787E21

3.059344E20

8.06980608000001E16

2.7740673199999984E16

0.1591

0.14253769

2.251E21

3.2085234019E20

2.7324774859916093E17

3.229398449639603E17

5.957E17

1.5660818274111678E21

2.2322568603016652E20

2.84053845131262E17

1.9996080901473567E21

2.8501951807491598E20

8.866788331331194E17

4.793334331154177E17

55.0

0.1757

1.323E21

2.3245109999999998E20

1.4355126827999997E18

9.067741452000006E17

0.1756

1.762E21

3.094072E20

2.1787905280000074E17

1.2255696720000042E17

0.1631

0.14612129

2.077E21

3.0349391933E20

4.4281155989233504E17

5.029533314059343E17

3.694E17

1.40094E21

2.0470716001260002E20

4.0731838863096416E17

1.8012663969950883E21

2.632033695625744E20

1.0937166587649317E18

6.54802510814974E17

39.0

0.1801

1.127E21

2.029727E20

1.571348601200001E18

1.0538987228000017E18

0.1801

1.707E21

3.074307E20

4.164813708000012E17

2.814255792000008E17

0.1672

0.14979448

1.896E21

2.8401033408E20

6.33181750136679E17

7.014540587702783E17

2.873E17

1.2721451776649747E21

1.905603253728325E20

5.4639153305411386E17

1.6150680728113263E21

2.4192828213137477E20

1.29481586557613E18

8.351257796909103E17

31.0

0.1846

9.407E20

1.7365322E20

1.646775873919999E18

1.15763144048E18

0.1844

1.62E21

2.98728E20

6.428263680000013E17

4.759229520000009E17

0.1712

0.15337808

1.735E21

2.6611096879999998E20

8.289407723319041E17

9.033533844279034E17

2.263E17

1.13149807106599E21

1.735470016638051E20

6.685826955697234E17

1.404583010690552E21

2.1543224538033635E20

1.4291456668861896E18

9.732419458784576E17

27.0

0.189

7.55E20

1.42695E20

1.6142938880000003E18

0.1889

1.494E21

2.8221660000000003E20

8.909265816000019E17

6.996246624000013E17

0.1752

0.15696168

1.507E21

2.3654125175999998E20

9.754495754021564E17

1.0504524011813555E18

1.349E17

9.584547208121828E20

1.5044066318261115E20

7.456258372190821E17

1.19895529615718E21

1.881900375297285E20

1.5094243092455214E18

1.0723570172961669E18

20.0

0.1934

5.988E20

1.1580792E20

1.5355684684799995E18

0.1933

1.347E21

2.6037509999999998E20

1.1188079628000009E18

9.133759152000005E17

0.1792

0.16054528

1.318E21

2.1159867904E20

1.1103713466253324E18

1.1850362279821315E18

1.125E17

8.154371573604062E20

1.309145867508305E20

9.639136434556488E20

1.547517857844073E20

1.4710248534395067E18

9.0

0.1978

4.641E20

9.179898E19

1.4059452825600003E18

0.1977

1.202E21

2.376354E20

1.3264892168E18

1.1137655071999996E18

0.1832

0.16412888

1.167E21

1.9153840296E20

1.2409166770150853E18

1.038E17

6.692589847715736E20

1.0984472760049544E20

7.705642242126553E20

1.2647184308809199E20

1.4016000458807363E18

6.0

0.2023

3.564E20

7.209972E19

1.2634421342400005E18

0.2022

1.066E21

2.155452E20

1.5167030944000003E18

1.3013766376E18

0.1873

0.16780207

9.713E20

1.62986150591E20

1.2786082505648835E18

6.647E16

5.210264162436549E20

8.742931117036691E19

6.046048483097371E20

1.0145394507840989E20

1.2973212818125955E18

9.0

0.2066

2.752E20

5.685632E19

1.1215901491200003E18

0.2066

9.265E20

1.9141490000000002E20

1.6436984616000015E18

0.1912

0.17129608000000002

8.292E20

1.4203870953600002E20

1.3119076191059802E18

5.327E16

4.514634729846866E20

7.733392318546272E19

1.1203706377257289E18

10.0

0.2111

2.146E20

4.530206E19

1.0022583117600003E18

0.211

7.85E20

1.65635E20

1.6988266640000003E18

0.1953

0.17496927

7.361E20

1.28794879647E20

1.3896383346665684E18

5.75E16

Matrix = 1.183e8

3.549911528459983E20

6.211254286992275E19

1.0156658992121258E18

5.0

0.2155

1.708E20

3.68074E19

0.2154

6.762E20

1.4565348E20

1.7532827356800015E18

0.1993

0.17855287

6.065E20

1.08292315655E20

1.34163310685498E18

3.336E16

2.7039234903207166E20

4.827932994571812E19

8.807523757125838E17

3.0

0.2199

1.363E20

2.997237E19

0.2199

5.878E20

1.2925722E20

1.8053550479200015E18

0.2033

0.18213647000000002

5.185E20

9.443775969500001E19

1.3284110177827779E18

3.137E16

2.15882114995666E20

3.932000636144467E19

7.0

0.2243

1.109E20

2.487487E19

0.2242

4.931E20

1.1055302E20

1.7586304990400013E18

0.2073

0.18572007000000001

4.701E20

8.7307004907E19

1.3809881311211044E18

3.186E16

1.7162628142155448E20

3.18744449994508E19

5.0

0.2288

8.987E19

2.0562256E19

0.2287

4.137E20

9.461318999999999E19

1.70618501508E18

0.2113

0.18930367

3.929E20

7.4377411943E19

1.3118744445850112E18

2.589E16

1.3323974284888762E20

2.5222772311150682E19

0.0

0.2332

7.618E19

1.7765176E19

0.2331

3.471E20

8.090901000000001E19

1.6343912972400008E18

0.2153

0.19288727

3.437E20

6.6295354699E19

1.294354206026822E18

2.166E16

1.1528104940768564E20

2.22362469029836E19

4.0

0.2376

6.571E19

1.5612696E19

0.2375

2.868E20

6.8115E19

1.5291947707200003E18

0.2194

0.19656046000000002

3.071E20

6.0363717266E19

1.2991132873062633E18

2.987E16

9.811842126553021E19

1.92862020184264E19

6.0

0.242

6.123E19

1.481766E19

0.2419

2.547E20

6.161193E19

1.5266352250800005E18

0.2233

0.20005447

2.753E20

5.507499559100001E19

1.2930768260732022E18

1.942E16

8.015972782432823E19

1.6036311865240238E19

0.0

0.2465

5.486E19

1.352299E19

0.2464

2.178E20

5.366592E19

1.4616310579200008E18

0.2274

0.20372766

2.428E20

4.9465075848000004E19

1.394E16

6.761157989020515E19

1.3774348959934552E19

1.0

0.2509

4.783E19

1.2000547E19

0.2508

1.78E20

4.46424E19

0.2314

0.20731126

2.273E20

4.7121849398E19

1.643E16

6.352331233747473E19

1.3169097920055431E19

2.0

0.2553

4.368E19

1.1151504000000002E19

0.2552

1.6E20

4.0832E19

0.2354

0.21089486000000002

2.116E20

4.4625352376E19

1.319E16

5.900328055475296E19

1.2443488592135348E19

3.0

0.2597

3.769E19

9.788093E18

0.2596

1.373E20

3.564308E19

0.2394

0.21447846

1.929E20

4.1372894934E19

1.369E16

4.934255590869692E19

1.0582915403761215E19

2.0

0.2642

3.931E19

1.0385702E19

0.264

1.173E20

3.09672E19

0.2434

0.21806206

1.821E20

3.9709101126E19

1.294E16

4.4849509390349615E19

9.77997640764898E18

2.0

0.2686

3.404E19

9.143144E18

0.2685

1.071E20

2.875635E19

0.2474

0.22164566000000002

1.718E20

3.807872438800001E19

8.464E15

4.534873678127709E19

1.0051350694052438E19

1.0

0.273

3.4E19

9.282E18

0.2729

9.385E19

2.5611664999999996E19

0.2514

0.22522926000000001

1.611E20

3.6284433786000003E19

7.468E15

3.3826028893383418E19

7.618611456395366E18

2.0

0.2774

3.023E19

8.385801999999999E18

0.2773

7.923E19

2.1970479E19

0.2554

0.22881286000000003

1.505E20

3.4436335430000005E19

8.215E15

3.1518788789367235E19

7.211904206631055E18

5.0

0.2818

3.176E19

8.949968E18

0.2817

7.578E19

2.1347226E19

0.2595

0.23248605000000003

1.405E20

3.2664290025000006E19

7.468E15

3.396095521525571E19

7.895448332221701E18

3.0

0.2862

2.87E19

8.21394E18

0.2862

6.651E19

1.9035162E19

0.2635

0.23606965000000002

1.328E20

3.1350049520000004E19

4.481E15

2.8145630742559953E19

6.644329198425369E18

2.0

0.2907

2.79E19

8.11053E18

0.2906

6.004E19

1.7447624000000002E19

0.23965325

1.303E20

3.1226818475E19

2.987E15

2.4934384281999426E19

5.975606229930079E18

2.0

0.2951

2.658E19

7.843757999999999E18

0.295

5.45E19

1.60775E19

0.2715

0.24323685000000003

1.134E20

2.7583058790000005E19

6.472E15

2.8280557064432247E19

6.878873616597748E18

2.0

0.2995

2.606E19

7.80497E18

0.2994

4.798E19

1.4365212E19

0.2755

0.24682045000000002

1.132E20

2.794007494E19

4.232E15

2.2100931522681307E19

5.454961863847386E18

4.0

0.304

2.517E19

7.65168E18

0.3038

4.398E19

1.3361124E19

0.2795

0.25040405000000004

1.048E20

2.6242344440000004E19

6.223E15

2.0940565154579608E19

5.243602323995611E18

2.0

0.3084

2.306E19

7.111704E18

0.3083

4.021E19

1.2396743E19

0.2835

0.25398765

9.393E19

2.38570599645E19

4.73E15

2.2397769430800347E19

5.688756822970818E18

0.0

0.3128

2.379E19

7.441512000000001E18

0.3127

3.882E19

1.2139014E19

0.25757125

9.63E19

2.4804111375E19

6.223E15

0.3172

2.239E19

7.102108E18

0.3171

3.412E19

1.0819452E19

0.2916

0.26124444

8.552E19

2.23416245088E19

5.228E15

0.3217

2.24E19

7.20608E18

0.3215

3.114E19

1.001151E19

0.2956

0.26482804

7.869E19

2.08393184676E19

6.472E15

0.3261

2.153E19

7.020933E18

0.3259

2.899E19

9.447841E18

0.3305

2.056E19

6.79508E18

0.3304

2.673E19

8.831592000000001E18

12C = 1.843e8

12C = 6.922e7

0.3349

2.155E19

7.217094999999999E18

0.3348

2.464E19

8.249472E18

FC/EM = 2.58

0.3394

1.999E19

6.784606E18

0.3392

2.273E19

7.710016E18

Note:  multiply by

0.3438

2.019E19

6.941322E18

0.3436

2.203E19

7.569508E18

FC/EM to get conc.

0.3482

2.035E19
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