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[bookmark: _Toc101718029]Abstract
Tortuosity is a rock property that controls transport processes in porous media. It is essential in advective, diffusive transport and flow of electric current, especially in tight rocks which are characterized by low porosity and low permeability such as unconventional shale reservoirs. However, experimental values of diffusional and electrical tortuosity of tight rocks are scarce in the literature. To improve the understanding of diffusive transport and electrical flow in unconventional tight rock reservoirs, I have measured and compared the diffusional and electrical tortuosities of 12 tight rock samples from Utica, Bakken, Wolfcamp, and Eagle Ford formations and 3 sandstones from Berea, Lyon and Illinois Basin. 
For this study, the samples selected were characterized by measurements of total organic carbon (TOC), mineralogy, porosity, and pore size distributions using scanning electron microscopy image analysis, mercury injection capillary pressure, and subcritical nitrogen adsorption. Upon characterization, the samples were soxhlet-extracted with methanol and dried at 100°C before saturating with 25,000 ppm KCl brine. To measure diffusional tortuosity, the brine saturated samples were immersed into D2O to allow the diffusion of D2O into the samples. The rates at which D2O diffused into the samples were measured with 12 MHz NMR instruments. The effective pore fluid diffusion coefficient of D2O and the bulk diffusion coefficient of D2O were used to compute the diffusional tortuosities. 
To measure the electrical tortuosities, the samples were resaturated with 25,000 ppm KCl brine before immersion into 60,000 ppm KCl brine. The measurements of the samples’ resistivities as a function of time after the immersion into the 60,000 ppm KCl brine were used to compute effective pore ionic diffusion coefficients. These effective pore ionic diffusion coefficients were used in combination with the ionic bulk diffusion coefficient to compute the electrical tortuosity of the samples. 
Our measurements show that the diffusional tortuosity and electrical tortuosity have similar values. Therefore fluid diffusion and electrical conduction are controlled by the same flow path.
These tortuosities in the tight rock samples range between 1.8 to 5.8, while the sandstones range between 1.4 to 3.9. 
A method to determine effective porosity was also developed and it was observed that the effective porosity in the tight rocks ranged between 45 - 93% of the total porosity, while the sandstones had effective porosities approximately equal to the total porosity.
For the unconventional tight rock samples studied, it is observed that TOC exerts a primary control on the diffusional and electrical tortuosity as well as effective porosity of tight rocks.
The observations made in this study indicate that electrical and diffusive flow are controlled by the same flow path. Therefore, electrical tortuosity from resistivity formation factor measurements can be used in place of diffusional tortuosities in huff-n-puff EOR design and optimization because the electrical tortuosity measurements can be performed in minutes while diffusional tortuosity measurements take weeks to complete. Also, the knowledge of electrical tortuosity is important in determining electrical parameters to accurately determine the water saturation.
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[bookmark: _Toc101718030]: Introduction
Oil production from unconventional reservoirs has increased from 12% in 2008 to 60% of the total United States oil production in 2019 (EIA, 2019) (Figure 1-1). 

[bookmark: _Toc102560648]Figure 1‑1. Total U.S. crude oil production and crude oil production from unconventional formations from 2004 to 2019. Crude oil production from unconventional reservoirs started in the 1990s before rapidly increasing in 2010 (EIA, 2019).
Despite the improvements in oil production from unconventional reservoirs, the exploitation of these reservoirs remains challenging, as demonstrated by their oil recovery factors lower than 7% (US DOE, 2013; Sheng, 2015; Todd & Evans, 2016; Cronin et al., 2019). 
Tabibi & Emadi (2003); Fleury et al. (2004) have reported some of the complexity associated with estimating fundamental parameters such as water saturation from resistivity logs in unconventional reservoirs. Also, successful predictions of fluid flow properties such as permeability from basic reservoir rock properties of tight rocks e.g. shales are limited (Duda et al., 2011; Srisutthiyakorn & Mavko, 2016; Bauer et al., 2017). 

To improve the low oil recovery factors observed during the primary depletion of unconventional tight rocks, operators have used enhanced oil recovery (EOR) techniques such as huff-n-puff gas injection. However, the optimization of huff-n-puff EOR in unconventional formations is often achieved via a costly trial and error process (Nguyen et al., 2015; Hoffman & Rutledge, 2019; Dang et al., 2021).
The challenges aforementioned are partly due to the gaps in the current understanding of how the microstructure of tight rock reservoirs controls the response of resistivity tools (Bustin et al., 2008; Labani & Rezaee, 2015; Kadkhodaie & Rezaee, 2016) and fluid flow (Salama et al., 2017; Garum et al., 2019; Odiachi et al., 2021). 
Tortuosity is a parameter often used to describe flow pathways in porous media. It is generally used as a measure of how the interconnectedness and sinuosity of the pore space affect transport properties. Researchers have defined tortuosity in relation to geometric, hydraulic, diffusion, or electric properties of porous media (Dullien, 1992; Clennell, 1997; Ghanbarian et al., 2013).   
Due to the complexities associated with true tortuosity measurements, tortuosity has also been used as a fitting parameter between model predictions and experimental observations (Fatt, 1956; Dullien, 1992). However, several authors have successfully measured the geometrical, hydraulic, diffusional and electrical tortuosity of conventional rocks (Winsauer et al., 1952; Chen et al., 1977; Garrouch et al., 2001; Srisutthiyakorn & Mavko, 2016; Gong et al., 2020; Leger & Luquot, 2021). Researchers have also examined the relationships between these tortuosities with the major disagreements centering around whether or not the diffusional and electrical tortuosity are similar and thus comparable (Klinkenberg, 1951; Garrouch et al., 2001; Bezzar & Ghomari, 2013).
Also, a limited number of tortuosity measurements for tight rocks are available in literature (Dang et al., 2018, 2021; Almasoodi & Reza, 2019). However, the published values of diffusional and electrical tortuosity do not allow a proper investigation of the petrophysical factors that could control them and the establishment of predictive models for tortuosity. 
In addition to tortuosity, effective porosity plays an important role in the transport of matter through porous media. It is a parameter required for most transport models (Marsily, 1986; Fetter, 1988, 1993; Zheng & Bennett, 2002). However, there are no adequate laboratory protocols for effective porosity measurements in tight rocks.
 
[bookmark: _Toc101718031]1.2 Scope of the Thesis
The present thesis is a summary of an experimental program designed to improve the current understanding of diffusional and electrical tortuosity in unconventional tight rocks. Measurements of electrical and diffusional tortuosities were conducted on 12 tight rock samples collected from Utica, Bakken, Eagle Ford, and Wolfcamp formations and 3 sandstone samples from the Berea formation, Lyon formation, and Illinois Basin. Also, a method to determine effective porosity using the tortuosity measurements in these samples was developed. The rock samples used during this thesis were extensively characterized prior to the measurements of tortuosities and effective porosity. The large dataset of electrical tortuosity, diffusional tortuosity, and effective porosity constituted during this thesis was used to:
· Compare the independent measurements of the diffusional and electrical tortuosity.
· Investigate the petrophysical parameters controlling tortuosity.
· Investigate the petrophysical parameters controlling effective porosity. 


[bookmark: _Toc101718032]1.3 Organization of the Thesis
This thesis is divided into five chapters and is presented as follows:
· Chapter 1 introduces the motivation and describes the scope of this study.
· Chapter 2 presents a literature review on shales microstructure, effective porosity, and tortuosity in porous media. 
· Chapter 3 details the equipment and experimental methods for tortuosity, effective porosity experiments, and petrophysical rock properties.
· Chapter 4 presents the measurements of diffusional tortuosity, electrical tortuosity, effective porosity, and comparisons between the tortuosity measures.
· Chapter 5 details the petrophysical parameters controlling tortuosity and effective porosity.
· Chapter 6 presents the conclusion and the most significant findings.
[bookmark: _Toc101718033]
: Literature Review
[bookmark: _Toc101718034]2.1 Microstructure of Shales 
Unconventional shale reservoirs are fine grain multimineral rocks that contain solid organic matter. The heterogeneity in their composition is mainly responsible for their complex microstructure, which controls reservoir properties that govern transport such as pore structure, porosity, and permeability (Figure 2-1).
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[bookmark: _Toc102560649]Figure 2‑1. SEM image of the pore types in a shale sample from the Marcellus formation (Curtis et al., 2011a) showing the presence of interparticle pores, intraparticle pores, and organic matter pores. 
Shale reservoirs have pores between the inorganic particles (inorganic porosity), within the organic matter (intraparticle porosity), and between the organic and inorganic minerals (interparticle porosity) (Figure 2-1) (Curtis et al., 2011a; Loucks et al., 2011).
Nelson  (2009) and Zou et al. (2015) have shown that the pore throats of shale reservoirs have peak diameter ranging between  8 and 50 nm, while Bustin et al. (2008); Curtis et al. (2012); Kuila & Prasad (2013); Er et al. (2016) have reported pore body diameter peaks between 100 and 2000 nm.
To study the connectivity between the pores of unconventional shale reservoirs Hu et al. (2014); Klaver et al. (2015); Zhao et al. (2020) have used MICP measurements and wood’s metal injection into shales in combination with Scanning Electron Microscopy (SEM). Klaver et al. (2015) observed that liquid metal injection into the pores provided high resolution details regarding pore structure and connectivity. Klaver et al. (2015) have also shown that during MICP measurements, compressibility could close small pore throats.
Tinni (2015) found that shales have water and oil wet pores which could be arranged either in series or parallel which gives rise to the development of different pore connectivity models.
Unlike conventional formations, pore connectivity in shales is usually low, thus the flow paths are highly tortuous (Hu et al., 2012; Backeberg et al., 2017; Qinhong et al., 2017); hence knowledge of tortuosity is important to understanding fluid transport.
[bookmark: _Toc101718035]2.2 Effective Porosity
Effective porosity is the interconnected pore volume that contributes to transport in porous media. However, some researchers have defined it as the porosity resulting from the difference between the total porosity and the clay bound water (Worthington, 1998; Ezekwe, 2010; Spooner, 2014) while Eslinger & Pevear (1985); Peveraro & Thomas (2010); McPhee et al. (2015) defined effective porosity as the porosity resulting from the difference between total porosity and the clay volume. This definition makes a drastic assumption that clays have no effective porosity which has been proven to be inaccurate (Loucks et al., 2011; Curtis et al., 2012; Spooner, 2014). 
Imbibition, tracer concentration profiles, and imaging methods are experimental methods that have been used to determine effective porosity (Hu et al., 2012; Ma et al., 2020). Using SEM images, Curtis et al. (2011b) noted that the effective porosity in a Marcellus shale sample was about 19% of the total porosity.
From the analysis of MICP data Davudov et al. (2018) noted that the effective porosity was about 30% of the total porosity for samples from the Barnett and Haynesville formation. Davudov et al. (2018) also observed a strong positive linear relationship between effective porosity and total porosity for shale samples from the Barnett formation.
Due to the low total porosity values usually encountered in shales, it is important to have a good understanding of the effective porosity to model and predict flow properties which could help reduce the challenges encountered in optimal exploitation of these shale reservoirs.
[bookmark: _Toc101718036]2.3 Tortuosity in Porous Media
[bookmark: _Toc101718037]2.3.1 Geometrical Tortuosity
In an idealized medium where the pore system can be represented by a single capillary (Figure 2-2), the geometrical tortuosity  is the ratio of pore length (Le) over the length of the sample (L). 
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[bookmark: _Toc102560650]Figure 2‑2. Schematic of a porous medium of length (L) with a pore structure that can be represented by a capillary tube with pore length (Le)
However, porous media are generally complex assemblies of grains (Figure 2-3). Therefore, geometrical tortuosity is better defined as the ratio of the shortest continuous tortuous path () to the straight-line length ().  
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[bookmark: _Toc102560651]Figure 2‑3. Schematic of porous medium constituted by solid grains. lmin represents the shortest continuous tortuous path, and l represents the straight line length of the flow direction.

Geometrical tortuosity is a fundamental rock property because it does not depend on transport properties. To predict geometrical tortuosity, researchers have modeled porous media as two-dimensional porous media consisting of square solid particles (Bo-Ming & Jian-Hua, 2004) , fixed bed of randomly packed spherical particles (Lanfrey et al., 2010) and fractal pore models (Li & Yu, 2011). As shown by Figure 2-4, these different models depend on the rock's porosity. 


[bookmark: _Toc102560652]Figure 2‑4. Geometrical tortuosity prediction using the models of Bo-ming and Jian-Hua (2004), Lanfrey et al., (2010), and Li and Yu (2011). Below 30% porosity, it is observed that Lanfrey et al., (2020) model shows the highest values while Li and Yu (2011) shows the lowest values. But at 40% porosity, a convergence of values in Bo-ming and Jian-Hua (2004) and Li and Yu (2011) models is observed.
Measurements of   generally rely on the estimation of the tortuous length from pore structure images obtained from optical microscopy (Georgali & Tsakiridis, 2005), X-ray micro-computed tomography (Spanne et al., 1994; Amien et al., 2019), scanning electron microscopy (Stutzman, 2004; Munroe, 2009; Gong et al., 2020; Leite Roque & Nardelli Siebert, 2020; Fu et al., 2021). 
Gong et al., (2020); Leite Roque & Nardelli Siebert (2020); Fu et al., (2021) reported   values between 1.0 and 4.0 for sandstones while Roque and Siebert, (2020) showed that   varies between 1.4 and 1.9 for carbonates. In shales, values between 5.0 and 10.0 have been reported (Qinhong et al., 2017; Zhang et al., 2019). Figure 2-5 presents the experimental values of measured by researchers aforementioned along with the predictions of models developed by Bo-Ming & Jian-Hua (2004); Lanfrey et al. (2010); Li & Yu (2011). I observed that the data of Gong et al., (2020) on sandstone samples obey the model of Li & Yu (2011). Similar to the trends from the analytical model, the experimental data show a negative relationship between and porosity.

[bookmark: _Toc102560653]Figure 2‑5. Measured values of geometrical tortuosity and models predictions. The experimental measurements are represented by symbols, while the models are represented by solid lines. It is observed that the experimental values of Gong et al., (2020) agree with model results from Li and Yu (2021).

[bookmark: _Toc101718038]2.3.2 Hydraulic Tortuosity
During laminar flow in porous media, the streamlines are affected by the grain shapes and the pore constrictions (Figure 2-6) whereas the geometrical tortuosity is primarily dependent on the shortest continuous tortuous path and does not depend on transport properties. Therefore, it is expected that hydraulic tortuosity will be different from geometrical tortuosity.
Hydraulic tortuosity is defined as the ratio of the average flow path length, i.e., effective path length () to the straight-line length in the direction of flow ( (Eq. 2.2) (Kozeny, 1927; Carman, 1937; Srisutthiyakorn & Mavko, 2016; Garcia et al., 2018).
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[bookmark: _Toc102560654]Figure 2‑6. Schematic representation of the hydraulic tortuosity as the ratio of the effective path length of the fluid through streamlines () to the straight line length in the direction of flow.


Hydraulic tortuosity has been analytically modeled by Du Plessis & Masliyah (1991) and Ahmadi et al. (2011) using volumetric averaging approaches in isotropic granular media and monosized spheres respectively. As shown by Figure 2-7, these different models depend on porosity.


[bookmark: _Toc102560655]Figure 2‑7. Hydraulic tortuosity predictions using the models of Du Plessis and Masliyah (1991) and Ahmadi et al., (2011). Below 40% porosity, it is observed that Ahmadi et al. (2011) model predicts higher hydraulic tortuosity values while above 45% porosity, a convergence of model values is observed.

Numerical methods such as Lattice Boltzmann simulations (LBM) and Finite Volume Method (FVM) on 3-D binary segmented images have been used to directly calculate hydraulic tortuosity by analyzing streamlines obtained from the simulations (Fredrich et al., 1999; Keehm, 2003; Jin et al., 2004; Piller et al., 2009; Srisutthiyakorn & Mavko, 2016; Roque & Siebert, 2020; Leger & Luquot, 2021). 
To understand the impact of hydraulic tortuosity on permeability, consider an idealized medium, such as represented in Figure 2-2 above.
The velocity in the pore of such a system can be obtained from Poiseuille’s equation Eq. (2.3)

where  is the flow velocity in the pore (m/s),  is the pressure differential between the ends of the tube (N/m2), r is the capillary radius (m),  is the pore cross-sectional-area (m2),  is the effective length of the pore (m), and  is the viscosity of the fluid (Ns/m2).
The flow velocity,  can also be computed by the product of the intrinsic phase average velocity (pore velocity) and porosity,  (Epstein, 1989; Clennell, 1997). However, in a porous medium characterized by tortuous paths where the path length for fluid flow is longer than the length of the porous medium, the pore velocity is:

Substituting equation (2.4) into equation (2.3), to obtain Eq. (2.5)

Recalling Eq. (2.2), Eq. (2.5) becomes

Therefore, Darcy’s law for one-dimensional flow becomes, 

Eq. (2.7) shows that permeability is inversely proportional to the square of hydraulic tortuosity. In practice, researchers have used equations similar to Eq. (2.7) to determine the hydraulic tortuosity of porous media after permeability measurements and knowing the pore throat radius.
Figure 2-8 presents the negative relationship observed between hydraulic tortuosity and porosity in sandstones ranging between 1.2 and 1.6  and carbonates between 1.2 and 1.8, as reported by Srisutthiyakorn & Mavko (2016), while Leger & Luquot (2021) reported hydraulic tortuosity for chalk, entrochal limestone and dolomite carbonates ranging between 1.6 and 1.8, 2.5 and 3.0, and 1.5 and 3.0 respectively, and Roque et al. (2020) reported values between 1.5 and 2.0. There are limited reported values in the literature for shale formations, but Almasoodi & Reza (2019) reported a hydraulic tortuosity value of 1.4 in a shale sample. 
[bookmark: _Toc102560656]Figure 2‑8. Measured values of hydraulic tortuosity and models predictions. The experimental measurements are represented by symbols, while the models are represented by solid lines. The experimental values by Srisutthiyakorn & Mavko (2016) agree with model results from Du Plessis and Masliyah (1991) for the sandstone and carbonate samples.
Part of the difference between the hydraulic and geometrical tortuosity can be attributed to the fact that the fluid flow path in the porous medium are streamlines (Figure 2-5) rather than being tangential to the rock grains as depicted by the geometrical tortuosity (Figure 2-2). Also, fluid flow is retarded at the channel walls than the channel axes due to viscous drag, hence the preference for certain flow paths (Coussy, 1995; Clennell, 1997).
Features of the pore geometry such as constriction effects related to changes in pore throat diameter also reduce flow efficiency (Figure 2-9), implying an increased tortuosity (Azzam & Dullien, 1977; Bernabe, 1991; Dullien, 1992; Clennell, 1997).
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[bookmark: _Toc102560657]Figure 2‑9. Schematic showing change in pore throat diameter due to constriction effects. The flow lines (black arrowheads) conform to the change in the flow path reducing flow efficiency.

[bookmark: _Toc101718039]2.3.3 Diffusional Tortuosity
Diffusion is a random motion of molecules driven by a concentration gradient. Diffusional tortuosity is defined as the ratio of the square root of the diffusing species in free fluid,  to the effective diffusion coefficient,  in porous media (Eq. 2.8) (Petersen, 1958; van Brakel & Heertjes, 1974; Ullman & Aller, 1982; Epstein, 1989). The effective diffusion coefficient is dependent on retardation effects such as bulges and constrictions imposed by the porous media on diffusion.

Diffusional tortuosity in porous media has been modeled analytically by Weissberg (1963) in a randomly overlapping bed of spherical particles and Beeckman (1990) in a heterogeneous catalyst. These models predict that diffusional tortuosity will increase when there is a decrease in porosity (Figure 2-10).
To measure the diffusional tortuosity of porous media, the bulk diffusional coefficients can be determined using methods such as PVT cell (Riazi, 1996), using nuclear magnetic resonance (NMR) 1-D gradient measurements (Jamialahmadi et al., 2006), infra-red spectroscopy measurements (Dang et al., 2018), oil swelling measurements (Mukherjee et al., 2020). Effective diffusion coefficients can be measured using pressure decay measurements (Chen et al., 2018; Shi et al., 2018; Janiga et al., 2020; Z. Li et al., 2021), NMR diffusion measurements (Dang et al., 2021; Fleury et al., 2020).
Chen et al. (1977), Dang et al. (2018, 2021) and Fleury et al. (2009, 2010, 2016) reported diffusional tortuosity values as the ratio of the bulk diffusion coefficient to the effective diffusion coefficient in porous media. However, to be consistent with the true definition of diffusional tortuosity in Eq. (2.8), I recomputed the diffusional tortuosities as the squared root of the diffusional tortuosities published by Chen et al. (1977), Dang et al. (2018, 2021) and Fleury et al. (2009, 2010, 2016).
The corrected values of diffusional tortuosity by Chen et al. (1977) ranged between 1 and 3.8 for sandstones with porosity ranging between 2 and 47%. The diffusional tortuosity values by Dang et al. (2018, 2021) ranged between 2 and 3.2 for Eagle Ford and Wolfcamp samples with porosity ranging between 3 and 10% porosity, while the values of Fleury et al. (2009, 2010, 2016) ranged between 1.8 and 6.5 for shale samples (Figure 2-10). As observed in the figure below, a negative relationship between diffusional tortuosity and porosity is observed in the reported values by Weissberg (1963), Beeckman (1990) and Chen et al. (1977).

[bookmark: _Toc102560658]Figure 2‑10. Measured values of diffusional tortuosity and models predictions. The experimental measurements are represented by symbols, while the models are represented by solid lines. At porosities larger than 10%, experimental values of sandstone samples, Fleury et al. (2009, 2010) and some of Dang et al. (2018, 2021) results agree with Weissberg (1963) analytical model.
[bookmark: _Toc101718040]2.3.4 Electrical Tortuosity
Electrical tortuosity can be defined as a ratio of the effective electrical length () to straight-line length (L) in the direction of flow (Winsauer et al., 1952; Clennell, 1997; Cai et al., 2017).

In porous media, electrical conductivity is due to the ions mobility in the brine contained in the pore spaces. However, minerals such as pyrite, magnetite, and hematite are also conductive and excess electrical conductivity has been observed in clay bearing rich rocks.
Maxwell (1873) and Coleman & Vassilicos (2008) modeled electrical tortuosity analytically in dilute suspension of non-conducting spheres and fractal media respectively and observed a negative dependence on porosity. 
Winsauer et al. (1952) and Nguyen et al. (2015) have measured electrical tortuosity by measuring the effective diffusion of ions in a tortuous and porous medium. Knowing the effective pore ionic diffusion coefficient and bulk ionic diffusion coefficient, electrical tortuosity can be computed by Eq. (2.10).

Where  is the electrical tortuosity,  is the bulk ionic diffusion coefficient and  is the effective ionic diffusion coefficient of the ions in a porous medium. The effective ionic diffusion coefficient of the ions is dependent on retaradation effects such as bulges and constrictions that the porous medium has on electrical conduction which is governed by ion mobility.
However, the common expression of electrical tortuosity in the literature is Eq. (2.11) which is an expression of Archie’s first law used for water saturation determination from electrical logs.

Where F is the resistivity formation factor and  represents the effective porosity. The resistivity formation factor is obtained from Archie’s first law (Archie, 1942) Eq. (2.12).

Where  is the resistivity of the porous medium at 100% saturation and  is the brine resistivity.
Winsauer et al. (1952) reported values for electrical tortuosity ranging between 1.6 and 3.3 for sandstones. Garrouch et al. (2001) reported values ranging between 1.7 and 2.3 for sandstone samples from Berea, Okesa, Tallant, and Elgin formations and Leger and Liquot (2021) reported values ranging between 1.7 and 5.3 for carbonate samples (Figure 2-11). A negative trend between electrical tortuosity and porosity is observed in the experimental values (Winsauer et al. 1952; Garrouch et al. 2001; Leger and Liquot 2021) and analytical models (Maxwell, 1873 and Coleman & Vassilicos,2008) reported in the literature. Reported values of electrical tortuosity in shales are scarce in the literature, with Gonzalez et al. (2021) reporting values ranging between 1.0 and 1.5 [image: A picture containing text, indoor, screenshot

Description automatically generated]for biogenic rock samples composed of sponge silica spicules. 
[bookmark: _Toc102560659]Figure 2‑11. Measured values of electrical tortuosity and models predictions. The experimental measurements are represented by symbols, while the models are represented by solid lines. Below 30% porosity, the analytical models do not show similar values but at porosities larger than 30%, it is observed that Maxwell (1873) and Coleman and Vassillicos (2008) show similar values.
The difference between the electrical tortuosity and hydraulic tortuosity have been explained using numerical solutions of flow equations (Brown, 1989; Saomoto & Katagiri, 2015) and lattice gas automation methods (Zhang & Knackstedt, 1995) to track fluid flow paths and electrical flow. The results from the numerical solutions of the flow equtions indicate that hydraulic flow is more tortuous while showing a preference for certain channels than electrical flow (Figure 2-12). 
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[bookmark: _Toc102560660]Figure 2‑12. Schematic representation of hydraulic flow streamlines (a) and electric flow streamlines (b) in a circular particle packed porous medium of 70% porosity showing preferential flow paths for fluid flow, thus implying higher tortuosity in hydraulic flow Martys et al., (1994), Saomato & Katagiri (2015).
Saomoto & Katagiri (2015) showed that the hydraulic tortuosity is on average greater than the electrical tortuosity by 15% using finite element analysis simulations in circular and square particle packed porous media for a porosity range of 40 % - 90 % based on the Navier-Stokes equations of flow (Figure 2-13). 

[bookmark: _Toc102560661]Figure 2‑13. The relationship between hydraulic and electrical tortuosity shows that hydraulic tortuosity is a higher measure when compared with values of electrical tortuosity Saomoto & Katagiri, (2015).
Figure 2-14 illustrates the relationship between electrical and diffusional tortuosity from published values in literature. Klinkenberg (1951) results do not show agreement between the diffusional and electrical tortuosity. Garrouch et al. (2001) showed that the diffusional and electrical tortuosities on some sandstone samples of porosity range 19.3% - 26.5% were similar while Bezzar & Ghomari (2013) from measurements of sand-bentonite mixtures (90:10) claimed that both tortuosities were different due to significant differences observed in the actual effective diffusion coefficient obtained from diffusion experiments and the effective diffusion coefficient from electrical tortuosity measurements.

[bookmark: _Toc102560662]Figure 2‑14. Comparison between electrical and diffusional tortuosity showing comparable results for synthetic consolidated core, Klinkenberg (1951),  sandstones, Garrouch et al., (2001), Bezzar and Ghomari (2013) argue that both measures are different.
Clennell (1997) examined the relationship between electrical and chemical diffusive flows based on the assumptions that ion transport through pore space uses volume and time-averaged flux in a 1-dimensional case. By deriving relationships of current flow in terms of potential gradient and diffusive flux density in terms of concentration gradient, it was shown that the respective ratios of the bulk fluid phase conduction and diffusion to the effective pore conduction and diffusion are identical. Martys et al., (1994) showed through numerical solutions of flow patterns in a 2-dimensional model with 75% porosity that the flow patterns of both electrical and diffusional flows are identical. 
van Brakel & Heertjes (1974) postulated that the tortuosity in both cases might be different due to the chemical activity of sediment particles. These differences which may exist between the diffusional and electrical tortuosity have been attributed to secondary phenomena relating to solid-phase conduction, reactions between the diffusing solute and solid phase, anion exclusion, and the formation of a diffuse double layer where diffusion is slowed by electrokinetic drag and electric conductivity is enhanced by higher charge density (Clennell, 1997; Ghanbarian et al., 2013).


[bookmark: _Toc101718041]: Experimental Methods and Samples Description
[bookmark: _Toc101718042]3.1  Experimental Methods
[bookmark: _Toc101718043]3.1.1 Mercury Injection Capillary Pressure
Mercury Injection Capillary Pressure (MICP) quantifies the amount of mercury intruded into a sample at different pressure steps. Our MICP experiments were conducted on circular rock samples that weighed between 8 - 12 g. The rock samples were dried at 100°C for a minimum of 12 hours and placed in a desiccator to cool before beginning measurements.
The prepared sample is placed in a penetrometer (glass sample holder with a stem) and introduced into the low-pressure system of a Micrometrics Autopore IV. In this low-pressure system, mercury is injected through the stem of the penetrometer up to a pressure of 27 psi in 31 pressure steps. Upon completion of the low-pressure injection, the penetrometer containing the sample and mercury is placed in the high-pressure system of the instrument, where the mercury pressure is increased up to 60,000 psi in 132 pressure steps.
Mercury is non-wetting to most materials; thus, mercury intrusion in the pore space will be controlled by the pore throat size as demonstrated by the Washburn equation (Eq 3.1). 

Where the pore throat radius  is in cm, Pc is the corresponding capillary pressure in psi, γ is the interfacial tension (dyne/cm) for the system air-Hg (480 dyne/cm), and ϴ is the
contact angle (140°) and  is the conversion factor from N/m2 to psi.
MICP is used in determining the pore throat size distributions. Assuming a cylindrical pore structure, the average pore throat radius is given as: 

where V is the volume in m3, and A is the surface area in m2.
[bookmark: _Toc101718044][bookmark: _Toc101718045]3.1.2 Subcritical Nitrogen Adsorption Experiments 
Subcritical nitrogen adsorption experiments measure the amount of adsorbed nitrogen as a function of pressure at -196° C. For this study, our measurements were conducted on crushed rock samples (7 - 8 mm) weighing between 1-1.5 g which had been dried at 100°C under vacuum for 12 hours and placed in a chamber with nitrogen gas injected into the samples at low-pressure steps up to a relative pressure of 1.
Nitrogen gas adsorption experiment in subsurface sciences is used for estimating specific surface area and pore size distribution. The pressure at which a gas will condense in porous media is governed by the size of the pores where the gas resides. This phenomenon known as capillary condensation can be predicted by the Kelvin equation (Eq 3.3). 

Where R is the universal gas constant in J/K mol, T is the temperature in K, V is the molar volume in m3/mol,  is the saturated vapor pressure in psi,  is the vapor pressure in psi,  is the interfacial tension for the system,  is the contact angle, and w is the width of the slit-shaped pores in nm.
The Kelvin equation shows that pressure required for nitrogen to condense reduces as the pore size reduces. This concept is used to generate a pore size distribution from the nitrogen gas adsorption data. However, in order to distinguish the gas intake due to adsorption from the gas intake due to capillary condensation, the density functional theory (DFT) algorithm was used to generate the pore size distributions (Seaton & Walton, 1989; Do & Do, 2003). This DFT algorithm assumes that the pores have slit shapes.
The pore size distribution generated from subcritical nitrogen gas adsorption represents a combination of pore throat and pore body size distribution. 
3.1.3 Scanning Electron Microscopy (SEM)
SEM is an imaging method that uses a beam of electrons at the surface of solid samples to generate an image of the surface of samples with a resolution that can reach up to 0.5–4 nm.     
To prepare our samples for SEM imaging, the thin section is polished using sandpaper of increasing grit sizes (180, 400, 600, 800, 1200), then ion milled to prepare the sample surface to minimize artifacts to a nanometer scale. To prevent charging effects the samples were coated with a thin gold layer. This study used an FEI Helios 600 Nanolab Dualbeam FIB/SEM for imaging. Two hundred twenty-five tile sets measuring 136 µm X 136 µm on each sample were stitched together to obtain a representative elemental area. 
The SEM images generated were analyzed using Avizo 9.0 to study the samples' texture and obtain a pore size distribution. The pore size distribution obtained from SEM images is more representative of pore body size distribution. 
[bookmark: _Toc101718046]3.1.4 Total Organic Carbon Measurement
The total organic carbon (TOC) content of the samples was measured using the LECOTM method. The LECOTM method measures TOC by quantifying the IR signal of the organic content during combustion. The instrument used for our TOC measurements is a LECO 774 Series.
Before the TOC measurements, approximately 1 g of a crushed rock sample (of particle size <35 mesh sieve) is treated with 35% hydrochloric acid to remove inorganic carbonates from the sample. The acidized sample is rinsed with deionized water to remove the acid residues leftover during acidization. The sample is then dried at 100°C for 15 minutes before being placed into the LECO C844 carbon analyzer.
[bookmark: _Toc101718047]3.1.5 Fourier Transform Infrared Spectroscopy (FTIR)
During Fourier transform infrared (FTIR) measurements, a polychromatic light is transmitted through the sample, and the amount of energy lost at different frequencies due to vibration of the molecular bonds at a particular wavenumber is detected. This energy loss, termed the total absorbance, depends on the type and amount of minerals present and the sample thickness. For this thesis, the transmission FTIR measurements were conducted in the mid IR range (4000 – 400 cm-1).
The samples for mineralogy quantification are crushed into fine particles, dried, and oxidized in a low-temperature plasma asher to remove organic matter. The ashed samples are then placed in a 100°C oven for a minimum of 4 hours. To begin measurements, 0.3g of potassium bromide (KBr) is made into a 1mm thick disc when placed under vacuum compression. This is used as a background measurement because it does not have vibration frequencies in the mid-infrared range. 
0.0005g of the sample is mixed with 0.3g of KBr and vacuum compressed into a 1mm pellet. The pellet is then placed inside the Nicolet 6700 FTIR instrument for analysis.
Beer’s law relates the total absorbance due to energy loss to the minerals present and their amount Eq. (3.4).

Where A is the total absorbance,  is the absorptivity of the ith mineral, l is the optical path length,  is the concentration of the ith mineral. A spectroscopy library containing the spectra of minerals at different concentrations is used to identify and quantify mineralogy (Sondergeld and Rai, 1993; Ballard, 2007).
[bookmark: _Toc101718048]3.1.6 Nuclear Magnetic Resonance (NMR)
Nuclear Magnetic Resonance (NMR) measures the magnetic properties of nuclei exposed to an external magnetic field. For our applications, the properties of hydrogen nuclei at 12 MHz was focused upon.
Several types of NMR measurements can be conducted depending on how the external magnetic field is applied. For this thesis, I have performed CPMG (Carr-Purcell-Meiboom-Gill) and FID (free induction decay) measurements on brine saturated samples.
CPMG measurements provide T2 distributions, which can be converted into pore body size distribution with Eq 3.5 (Figure 3-1). The average pore body radius obtained from the NMR pore size distribution is given as 

Where r is the pore body radius,  is the surface relaxivity (µm/s),  is the geometric average   relaxation time is given as 

Where   is the incremental  relaxation time associated with a pore radius,  is the NMR incremental porosity corresponding to the  relaxation time and   is the cumulative porosity.

[bookmark: _Toc102560663]Figure 3‑1. NMR pore body size distribution.
FID measurements can be used to measure the total 1H based fluid content in a sample, while T2 measurements can be used to measure both the fluid content in the sample and characterize a sample’s pore structure. However, in this study, FID measurements were used to measure the water volume in the sample because they are relatively faster than T2 measurements. Based on our NMR parameter settings, the FID measurements can be run in 12 seconds, while the T2 measurements take 8 minutes to complete.
[bookmark: _Toc101718049]3.1.7 Resistivity Measurements
The electrical resistivity measurements were conducted with a 2-electrode system using an LCR (inductance, capacitance, resistance) meter. The sample is placed between a bar clamp with two-plate parallel capacitors, as shown in Figure 3-2. The coupling between the sample surface and electrode was improved by placing a wet paper filter saturated with the same brine solution in the core sample between the sample surface and electrodes. The bar clamp allows the sample to be in tight contact with the electrodes while taking impedance measurements.
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[bookmark: _Toc102560664]Figure 3‑2. 2-electrode system to measure the resistivity of the core sample. (a) A wet paper filter is used to prevent polarization effects at the sample-electrode interface. (b) Experimental setup showing the 2-electrode system in parallel before measurements.
Alternating current is passed through the sample, and the time-varying voltage is measured.  The phase of the received voltage, called polarization was calculated using the current waveform as a reference.

Where  is the real part of the complex impedance in ohms (Ω),  is the imaginary part of the complex impedance in ohms (Ω). The complex impedance was recorded along 10 logarithmically distributed points between 100 Hz and 100,000 Hz. From the known voltage and current, the resistance across the core can be determined, and the electrical resistivity is calculated Eq. (3.8): 

Where R is the resistivity (ohm-meter), A is the cross-section area of the core sample  (m2), L is the length of the core sample (m), and Z is the real component of the measured impedance in ohms(Ω).
[bookmark: _Toc101718050]3.1.8 Dielectric Measurements
[bookmark: _Hlk87126823]The pore-filled brine salinity was measured using the dielectric method based on the principle of frequency-dependent dielectric loss dispersion (Odiachi et al., 2021). Figure 3-3 shows the frequency-dependent dielectric loss response in bulk saline solutions. 

[bookmark: _Toc102560665]Figure 3‑3. Relationship between dielectric loss and frequency for bulk NaCl brine solutions ranging from 20 kppm – 160 kppm (2-16 wt.%). The loss ratio is determined as the ratio of the dielectric loss at low and high frequencies of 2.05 GHz and 11.05 GHz respectively.
The cylindrical core plugs measuring 1 inch by 1 inch were placed directly under a dielectric probe to measure the dielectric loss response in the sample and determine the loss ratio. The loss ratio is the ratio of dielectric loss at 2.05 GHz and 11.05 GHz and it is directly related to the pore fluid salinity (Figure 3-4).


[bookmark: _Toc102560666]Figure 3‑4. Calibration curve showing the relationship between pore fluid salinity and loss ratio for NaCl and KCl bulk brine solutions at 21°C. The calibration curve shows comparable results for NaCl and KCl bulk brine solutions Odiachi et al., (2021).
The predicted pore-filled brine salinity from the loss ratio is then used in determining the water resistivity.



[bookmark: _Toc101718051]3.2  Samples Description
The present study was conducted on twelve tight rock samples collected from the Utica, Middle Bakken, Eagle Ford, and Wolfcamp formations. In addition to the toght rock samples, three sandstone samples from the Berea formation, Lyon formation, and Illinois Basin, a coal-bearing formation (Hatch et al., 2002), were used as control samples.
The tight rock samples and the Illinois Basin sandstone were downhole samples, while the Berea and Lyon sandstones were outcrop samples.
Table 3-1 presents a summary of the petrophysical properties of the samples used in this study. The Eagle Ford samples are from the oil window with a porosity varying from 8 - 13.5%, TOC varying from 1.42 – 6.20%, and clay content varying from 21 - 43%. The Wolfcamp samples are from the oil window with a porosity ranging from 7.4 - 13.7%, TOC ranging from 1.83 – 3.73%, and clay content ranging from 9.6 – 28.2%. The Utica sample has a porosity of 10.8%, 0.86% TOC, and 70.7% clay content. The Bakken samples are from the immature window with  porosity between 4.5 – 12.9%, TOC between 0.13 - 0.35%, and clay content between 9.6 – 28.2%. The sandstone samples had porosity varying from 5.7 – 19%, TOC varying from 0.02 - 2.3%, and clay content varying from 5 - 18.5%.


[bookmark: _Toc99764649][bookmark: _Toc99764673]Table 3‑1: Summary of the petrophysical properties of the samples used in this study. 
	Formation
	Sample
	Porosity (%)
	TOC (wt.%)
	Clay Content (wt. %)
	Quartz + Feldspar (wt. %)
	Carbonate (wt. %)

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Eagle Ford
	EF 1
	13.13
	6.00
	21.0
	16.0
	59.0

	
	EF 2
	13.50
	6.20
	32.0
	8.0
	57.0

	
	EF 3
	11.43
	6.12
	31.5
	5.9
	59.6

	
	EF 4
	7.97
	1.42
	43.0
	3.0
	52.0

	Wolfcamp
	WC 1
	13.71
	3.38
	28.2
	67.0
	5.1

	
	WC 2
	7.94
	1.83
	15.0
	37.6
	45.3

	
	WC 3
	7.38
	3.73
	9.6
	74.1
	16.0

	Utica
	UT 1
	10.79
	0.86
	70.7
	26.2
	1.0

	Bakken
	BK 1
	4.47
	0.19
	18.0
	49.0
	33.0

	
	BK 2
	12.94
	0.13
	47.0
	23.0
	29.0

	
	BK 3
	8.36
	0.31
	3.0
	24.0
	72.0

	
	BK 4
	7.86
	0.35
	15.0
	26.0
	59.0

	Berea
	Berea SS
	18.87
	0.02
	5.0
	90.8
	3.6

	Lyon
	Lyon SS
	5.72
	0.04
	10.0
	85.0
	5.0

	Illinois Basin
	ILB
	7.90
	2.30
	18.5
	76.8
	4.7



Figure 3-5 shows that the main pore throat radii for the tight rock samples are below 20 nm, while the sandstones have large pore throats in the micrometer range (0.1 – 3 µm). 



[bookmark: _Toc102560667]Figure 3‑5. Mercury injection capillary pressure measurements of the samples used in this study. The samples from the Eagle Ford, Wolfcamp, Utica, and Bakken formations appear tighter with pore throats < 20nm except for BK3, which shows a bimodal pore throat size distribution compared to the sandstones from Berea, Lyon, and Illinois Basin, which have pore throat sizes in the micrometer range.

The pore body size distributions were obtained from SEM image analysis and subcritical nitrogen adsorption measurements. 
Figures 3-6 and 3-7 indicate that samples from the Eagle Ford and Wolfcamp formations show the presence of water-wet pores (T2 < 1ms) and oil-wet pores (T2 > 1ms) while the sandstones and samples from the Utica and Bakken formations have a unimodal pore system.



[bookmark: _Toc102560668]Figure 3‑6. NMR T2 distribution on the sandstone samples and samples from the Utica and Bakken formations with one distinct peak, indicating a unimodal pore system. The sandstone samples show bigger pore sizes, as shown by their longer T2 relaxation times.

[bookmark: _Toc102560669]Figure 3‑7. NMR T2 distribution on samples from the Eagle Ford and Wolfcamp formations with two peaks, indicating the presence of water-wet (T2 < 1ms) and oil-wet pores (T2 > 1ms).
SEM images were acquired on eight tight rock samples. Figures 3-8 to 3-14 show that the samples from the Bakken formation have large grain sizes with no organic matter. It is also observed that the pores are hosted in the inorganic matrix. The Wolfcamp samples show the presence of both inorganic and organic matter hosted porosity with sample WC2 showing little presence of organic matter and WC3 sample has small-sized grains. The Eagle Ford samples show mostly the presence of organic hosted porosity and little amount of inorganic porosity with plate shaped, large grain sizes, while the sample from the Illinois basin  shows high presence of high amount of organic matter (Figures 3-8 to 3-14).
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[bookmark: _Toc102560670]Figure 3‑8. The Bakken samples show no organic matter. Grain size is quite large, with porosity in the smaller grains and clay between the larger grains.
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[bookmark: _Toc102560671]Figure 3‑9. Wolfcamp sample showing the presence of inorganic and organic pore pathways. In the region between the large grains, organic matter and clay both show porosity.
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[bookmark: _Toc102560672]Figure 3‑10. Wolfcamp sample showing very little organic matter. Most of the porosity occurs in the inorganic matrix.
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[bookmark: _Toc102560673]Figure 3‑11. Wolfcamp sample showing the presence of organic matter with cracks and porosity. There is a presence of small-sized grains with intragranular porosity.
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[bookmark: _Toc102560674]Figure 3‑12. Eagle Ford sample showing the presence of both organic and inorganic hosted porosity.
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[bookmark: _Toc102560675]Figure 3‑13. Eagle Ford sample showing the presence of organic and inorganic hosted porosity.
[image: A picture containing text, outdoor, black, white

Description automatically generated]ILB

[bookmark: _Toc102560676]Figure 3‑14. Illinois Basin sandstone shows a high amount of organic matter (coal), and organic matter hosted porosity.
Figure 3-15 illustrates the pore body radii distributions obtained from SEM image analysis. The samples show similar pore body radii distributions with pore sizes ranging from 5 – 3000 nm.

[bookmark: _Toc102560677]Figure 3‑15. Pore body size distributions from SEM image analysis on eight of the twelve samples used in this study. Sample BK4 shows a smaller contribution of pores in the range 10 - 50 nm compared to other samples.
The pore body radius distributions were also obtained using subcritical nitrogen adsorption measurements (Figure 3-16). The results showed that the pore body radii ranged between 2  to 400 nm. However, the pore body size distributions obtained from subcritical nitrogen adsorption measurements were not used for further analysis in this study. This is because the SEM pore body size distribution, which considered eight of the twelve tight rock samples, shows that there are pore body radii greater than 300 nm, whereas the pore body radii obtained from subcritical nitrogen adsorption measurements are generally below 300nm.

[bookmark: _Toc102560678]Figure 3‑16. Pore body size distributions from subcritical nitrogen adsorption measurements for the tight rock samples used in this study from Eagle Ford, Wolfcamp, Utica, and Bakken formations. Sample BK2 shows a larger incremental pore volume  contribution of pore width in the 5 - 100 nm range compared to other samples.

[bookmark: _Toc101718052]3.3  Experimental Workflow
Figure 3-17 shows the general experimental workflow used in this study. After sample preparation which included sample cleaning, drying and saturation, the diffusional tortuosity measurements begin with sample immersion in D2O and end at NMR measurement as a function of time, while the electrical tortuosity measurements begin with resaturating the sample in 25,000ppm KCl brine for 96 hours to give time for the D2O in the samples to diffuse out and 25,000ppm KCl brine diffuse into the sample, then immersing the sample into 60,000ppm KCl brine to begin ionic diffusion.


[image: Diagram
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[bookmark: _Toc102560679]Figure 3‑17. Experimental workflow used in the present study. The purple dashed rectangle represents the workflow before diffusional tortuosity experiments, the red dashed rectangle represents the workflow for diffusional tortuosity measurements and the green dashed rectangle represents the workflow for electrical tortuosity measurements.


[bookmark: _Toc101718053]: Tortuosity and Effective Porosity Measurements
[bookmark: _Toc101718054]4.1 Diffusional Tortuosity Measurements
[bookmark: _Toc101718055]4.1.1 Experimental Procedure for Diffusional Tortuosity Measurements
For the tortuosity experiments, I have prepared 1-inch by 1-inch core plugs of the samples described in section 3.2. These core plugs were soxhlet-extracted with methanol and dried at 100°C in a convection oven until their weights stabilized. The drying step was followed by the saturation of the samples with 25,000 ppm KCl brine for 72 hours. 
Upon saturation, the samples were immersed in a D2O solution with 25,000 ppm KCl at room temperature (23  2°C) to allow the diffusion of D2O into the samples and the diffusion of H2O out of the samples (Figure 4-1). The D2O-H2O diffusion process was monitored as a function of time with 12 MHz NMR FID measurements.
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[bookmark: _Toc102560680]Figure 4‑1. Schematic representing a core sample initially saturated with 25,000 ppm KCl brine solution immersed into a D2O solution. While the sample is immersed in D2O, H2O will diffuse out of the sample, and D2O will diffuse into the sample.


[bookmark: _Toc101718056]4.1.2 Computation of Effective Pore Fluid Diffusion Coefficient 
12 MHz NMR FID measures the volume of H2O in the sample. Therefore, the measured NMR FID volume is expected to reduce as a function of time because D2O does not have an NMR signal.  The change in NMR FID volume as a function of time represents the change in the H2O concentration related to the effective pore fluid diffusion coefficient. 
To compute the effective pore fluid diffusion coefficient, it is assumed that diffusion occurs radially and along the length of the sample (Crank, 1975; Fleury et al., 2020). The concentration change of hydrogen molecules due to diffusion along the length of the sample can be modeled using Eq. (4.1) (Crank, 1975).

where  is the H2O concentration remaining in the sample due to diffusion along the length of the sample,  is the ratio of D2O over H2O,  represents the non-zero positive roots of Eq. (4.2): 
 is the effective pore fluid diffusion coefficient,   is the diffusion time,  is the length of the sample. 
To model the concentration change of H2O due to diffusion radial diffusion, Eq. (4.3) was used

where  is the H2O concentration remaining in the sample due to diffusion along the radius of the sample,  represents the non-zero positive roots of Eq. (4.4): 

where  and  are the Bessel function of the first type of order 0 and 1 respectively, and  is the radius of the sample. 
To compute the effective pore fluid diffusion coefficient, the total H2O concentration remaining in the sample was modeled according to Eq. (4.5).

Where  is the normalized time-dependent H2O concentration,  represents NMR FID volume at time t,  represents NMR FID volume at t = 0, and  represents the NMR FID volume at the end of diffusion. 
The effective pore fluid diffusion coefficient is obtained by matching the experimental data with the model from Eq. (4.5) (Figure 4-2). 

[bookmark: _Toc102560681]Figure 4‑2. Model and experimental data of the H2O concentration as a function of time in sample BK1. The sample's effective pore fluid diffusion coefficient  can be determined by fitting the model data to the experimental data.
The computation of  requires a minimum number of terms in the series. To determine the optimal number of terms, the effective pore fluid diffusion coefficient was computed as a function of number of terms. The point at which the effective pore fluid diffusion coefficient remained constant irrespective of the number of terms used in the series is the optimal number of terms used in computing . Figure 4-3 shows that the optimal number of terms required to compute in Bakken sample BK1 is 4. Therefore, four terms were used for the computation of  

[bookmark: _Toc102560682]Figure 4‑3. Determination of number of terms to be used in plane sheet and cylinder diffusion model to determine effective pore fluid diffusion coefficient for sample BK1.
Figure 4-4 shows that the effective pore fluid diffusion coefficients for the Eagle Ford samples varied between 7.5*10-11 to 4.6*10-10 m2/s. The effective pore fluid diffusion coefficients for the Wolfcamp samples varied between 1.6*10-10 to 4.2*10-10  m2/s. The effective pore fluid diffusion coefficients for the Bakken samples varied between 3.5*10-10 to 6.2*10-10 m2/s. The Utica sample had an effective pore fluid diffusion coefficient value of 4.8 *10-10 m2/s while the effective pore fluid diffusion coefficients for the sandstone samples varied between 1.4*10-10  m2/s to 1.1 *10-9  m2/s. 



[bookmark: _Toc102560683]Figure 4‑4. Effective pore fluid diffusion coefficient values for the samples used in the study. The Berea sandstone shows the largest effective pore fluid diffusion coefficient value while the Eagle Ford samples have the lowest effective pore fluid diffusion coefficient values.

[bookmark: _Toc101718057]4.1.3 Diffusional Tortuosity of Tight Rocks
The diffusional tortuosity of the samples was obtained from the square root of the bulk diffusion coefficient of D2O over the effective pore diffusion coefficient Eq. (2.9). The bulk diffusion coefficient of D2O is 2.3*10-9 m2/s at 25°C (Baur et al., 1959; Mills, 1973; Meng et al., 2018). Figure 4-5 shows that the diffusional tortuosity values for the Eagle Ford samples ranged from 2.2 to 5.4, the diffusional tortuosity values for the Wolfcamp samples ranged from 2.3 to 3.7, the diffusional tortuosity values for the Bakken samples ranged from 1.9 to 2.5,  the Utica sample had a diffusional tortuosity value of 2.1 and the diffusional tortuosity values for the sandstone samples ranged from 1.4 to 3.9. 

[bookmark: _Toc102560684]Figure 4‑5. Diffusional tortuosity values for the samples used in the study. The Berea sandstone sample shows the lowest diffusional tortuosity, while the Eagle Ford samples have the largest diffusional tortuosity values. 

[bookmark: _Toc101718058]4.2 Electrical Tortuosity Measurements
[bookmark: _Toc101718059]4.2.1 Experimental Procedure for Electrical Tortuosity Measurements
In reservoir rocks, electrical conductivity is generally due to the movements of ions contained in the saturating brine. To obtain the electrical tortuosity values, the diffusion of K+ and Cl- ions in the rock samples selected for this study have been measured.
Before the ionic diffusion measurements, the core plugs used for the diffusional tortuosity measurements were resaturated in 25,000 ppm KCl brine for 96 hours to allow D2O to diffuse out of the sample. NMR volume measurements were then used to check that the samples contained 25,000 ppm KCl brine by comparing the current saturation volume with the previous saturation volume before diffusional tortuosity measurements. Upon saturation, the samples were immersed in 60,000 ppm KCl brine solution at room temperature (23  2°C) to allow the diffusion of K+ and Cl– ions from the brine solution to the sample containing 25,000 ppm KCl brine (Figure 4-6). Resistivity measurements monitored the ionic diffusion process as a function of time.
[image: Diagram

Description automatically generated]
[bookmark: _Toc102560685]Figure 4‑6. Schematic of a core sample saturated with 25,000 ppm KCl brine immersed in 6% KCl brine solution. It is expected that the brine concentration in the sample to increase from 25,000 ppm to 60,000 ppm over time.

[bookmark: _Toc101718060]4.2.2 Computation of Effective Pore Ionic Diffusion Coefficient 
60,000 ppm KCl brine has a lower resistivity than 25,000 ppm KCl brine. Therefore, the measured resistivity on a given sample is expected to reduce as a function of time.
To compute the effective pore ionic diffusion coefficient, using the same approach detailed in section 4.1.2, it is assumed that the K+ and Cl- ions diffused into the sample along the length of the sample and radially. 
Therefore, the normalized time-dependent brine concentration,  is given by:

where  is the sample resistivity at time t,  is the sample resistivity at the beginning of ionic diffusion, and  is the sample resistivity at the end of ionic diffusion,  represents the KCl concentration resulting from diffusion along the length of the sample and  represents the KCl concentration resulting from diffusion along the radius of the sample. 
Figure 4-7 shows that the effective pore ionic diffusion coefficients are determined by matching the experimental data with the model data from Eq. (4.6). 

[bookmark: _Toc102560686]Figure 4‑7. Model and experimental data of the KCl brine concentration as a function of time in sample BK1. The effective pore ionic diffusion coefficient of the sample can be determined by fitting the model data to the experimental data. 
Figure 4-8 shows that the effective pore ionic diffusion coefficients for the Eagle Ford samples varied between 5.5*10-11 to 4.1*10-10 m2/s. The effective pore ionic diffusion coefficients for the Wolfcamp samples varied between 8.5*10-11 to 4.3*10-10  m2/s. The effective pore ionic diffusion coefficients for the Bakken samples varied between 5.0*10-10 to 6.5*10-10 m2/s. The Utica sample had an effective pore ionic diffusion coefficient value of 4.5*10-10  m2/s and the effective pore ionic diffusion coefficients for the sandstone samples varied between 1.4*10-10  m2/s to 8.0*10-10  m2/s. 
The Berea sample has the highest effective pore ionic diffusion coefficient while the Eagle Ford samples have the lowest effective pore ionic diffusion coefficient values similar to observations from the effective pore fluid diffusion coefficient.

[bookmark: _Toc102560687]Figure 4‑8. Effective pore ionic diffusion coefficient values for the samples used in the study. The Berea sandstone has the largest effective pore ionic diffusion coefficient value, while the Eagle Ford samples have the lowest effective pore ionic diffusion coefficient values.
[bookmark: _Toc101718061]4.2.3 Electrical Tortuosity of Tight Rocks
The electrical tortuosity is obtained from the ratio of the square root of the bulk ionic diffusion coefficient over the sample's effective pore ionic diffusion coefficient (Eq. 2.11). The bulk ionic diffusion coefficient used in our calculations is 1.9 *10-9 m2/s for 60,000ppm KCl brine at 25°C (Harned & Nuttall, 1947; Lobo et al., 1998; He et al., 2015). 
Figure 4-9 shows that the electrical tortuosity values for the Eagle Ford samples ranged from 2.1 to 5.8, the electrical tortuosity values for the Wolfcamp samples ranged from 2.1 to 4.2, the electrical tortuosity values for the Bakken samples ranged from 1.7 to 2.1, Utica sample had an electrical tortuosity value of 2.0 and the the electrical tortuosity values for the sandstone samples ranged from 1.5 to 3.6.

[bookmark: _Toc102560688]Figure 4‑9. Electrical tortuosity values for the samples used in the study. Similar to the diffusional tortuosity measurements, the Berea sandstone sample shows the lowest electrical tortuosity, with the Eagle Ford samples showing the highest electrical tortuosity values. 


[bookmark: _Toc101718062]4.3 Comparison Between Electrical and Diffusional Tortuosity
Figure 4-10 presents a comparison between the diffusional and electrical tortuosity. It is observed that the diffusional and electrical tortuosity have similar values for both the tight rock and sandstone samples. Therefore electrical current and fluid flow are subjected to the same flow path in porous media. This observation confirms the findings of (Clennell, 1997; Ghanbarian et al., 2013) based on their theoretical investigations.

[bookmark: _Toc102560689]Figure 4‑10. Comparison between diffusional and electrical tortuosity. Similar values of diffusional and electrical tortusoity are observed for the tight rock and sandstone samples used in this study.

[bookmark: _Toc101718063]4.4 Effective Porosity Computation
The knowledge of effective porosity is useful for the determination of electrical tortuosity directly from Eq. (2.11). The use of Eq. (2.11) is advantageous because resistivity formation factor measurements can be completed within minutes while the ionic diffusion measurements take weeks to complete.
To compute the effective porosity of the samples, I have taken advantage of the fact that two formulations can be used to compute electrical tortuosity. In section 4.2.2, the electrical tortuosity was computed using the ionic diffusion coefficients and it can also be computed using Eq. (2.11)
Therefore equating  Eq. (2.10) to Eq. (2.11), an expression for effective porosity is obtained.

Figure 4-11 compares the effective porosity computed using Eq. (4.7) and the total porosity on brine saturated samples obtained from NMR measurements. It is observed that the effective and total porosity are almost equal for the sandstone samples and for the some of the tight rock samples from the Eagle Ford and Wolfcamp formations. However, in most of the tight rock samples, it was observed that the effective porosity is lower than the total porosity.

[bookmark: _Toc102560690]Figure 4‑11. Comparison between effective porosity and total porosity. It is observed that the effective porosity is approximately 100% of the total porosity for the sandstone samples, while the tight rock samples have effective porosity ranging between 45 – 93% of the total porosity.
The difference between the NMR porosity obtained on saturated and dry samples could be interpreted as the effective porosity but as illustrated in Figure 4-12, it is seen that the effective porosity does not necessarily represent the difference between NMR saturated and dry porosity. 

[bookmark: _Toc102560691]Figure 4‑12. Comparison between effective porosity and the difference between NMR saturated and dry porosity. It is observed that the effective porosity does not equate to a difference between the saturated and dry NMR porosity.


[bookmark: _Toc101718064]: Petrophysical Parameters Controlling Tortuosity and Effective Porosity
[bookmark: _Toc101718065]5.1 Factors Controlling Tortuosity 
[bookmark: _Toc101718066]5.1.1 Tortuosity and Total Porosity
Figure 5-1 presents the cross plots between the measured tortuosities and the total porosity of the samples. The total porosity of the samples was obtained from NMR T2 measurements after saturating the samples with 25,000 ppm KCl brine at 5,000 psi for 72 hours. 
Unlike the observations made for sandstones and carbonates by Winsauer et al., (1952); Chen et al., (1977); Garrouch et al., (2001); Leger & Luquot (2021), There is no significant trend observed between the tortuosities of the tight rock samples and their total porosities. (b)
(a)

[bookmark: _Toc102560692]Figure 5‑1. Relationships between diffusional tortuosity (a), electrical tortuosity (b) and total porosity. Both tortuosities do not exhibit a dependency on total porosity.
a
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Description automatically generated with medium confidence]The diffusional tortusosity values obtained in this study were compared with literature values from previous studies (Chen et al. 1977;  Dang et al. 2018, 2021; Fleury et al. 2009, 2010, 2016). It is observed that the diffusional tortuosity values published by Chen et al. (1977),  Dang et al. (2018, 2021) and Fleury et al. (2009, 2010) are in the same range as values published in this present study. However, the diffusional tortuosity value of the Horn River shale by Fleury et al. (2016) appear to be larger than the diffusional tortuosity values of the samples used in this study. The analysis on Figure 5-2 which includes the data from Chen et al. (1977),  Dang et al. (2018, 2021), Fleury et al. (2009, 2010, 2016) and the data from this study shows that there is no correlation between diffusional tortuosity and total porosity. 
[bookmark: _Toc102560693][bookmark: _Hlk102559023]Figure 5‑2. Relationship between diffusional tortuosity obtained in this study, Chen et al. (1977), Fleury et al. (2009, 2010, 2016) and Dang et al. (2018,2021) with total porosity. It is observed that the values obtained in this study show comparable values as a function of total porosity with previous studies in literature and there is no correlation between diffusional tortuosity and total porosity.
Similarly, it is observed that as a function of total porosity, the electrical tortuosity values of the the samples used in this study, show comparable results with literature values (Winsauer et al., 1952; Garrouch et al., 2001; Leger & Luquot, 2021) at porosities greater than 10% while there are limited reported values in literature of electrical tortuosity values below 10%. A negative trend between electrical tortuosity and total porosity is observed in literature values from previous studies (Winsauer et al., 1952; Garrouch et al., 2001; Leger & Luquot, 2021) but the published values in this study do not show a correlation between electrical tortuosity and total porosity [image: Graphical user interface, text, application

Description automatically generated with medium confidence](Figure 5-3). [bookmark: _Toc102560694]Figure 5‑3. Relationship between electrical tortuosity obtained in this study, Winsauer et al. (1952), Garrouch et al. (2001) and Leger and Liquot (2021) with total porosity. It is observed that at porosity greater than 10%, the values obtained in this study show comparable values as a function of total porosity with previous studies in literature and the values obtained in this study do not show a correlation between electrical tortuosity and total porosity.


[bookmark: _Toc101718067]5.1.2 Tortuosity and Effective Porosity
[image: Text

Description automatically generated with medium confidence]Figure 5-4 illustrates the relationships between the measured tortuosities and the effective porosities of the samples. A positive linear relationship between the squared tortuosity and effective porosity is observed in the samples excluding the Berea sandstone.  

R² = 0.89
[bookmark: _Toc102560695]Figure 5‑4. Relationships between diffusional tortuosity (a), electrical tortuosity (b) and effective porosity. The trendline represents only the tight rock samples used in this study.

R² = 0.92

[bookmark: _Toc101718068]
5.1.3 Tortuosity and Mineralogy
Figures 5-5 and 5-6 present the relationship between the diffusional and electrical tortuosity respectively with the total clay, total carbonate, and quartz and feldspar content of the samples. The diffusional tortuosity data from this study was compared with values from Dang et al. (2018, 2021) and there were no observable trends between the diffusional tortuosity and the minerals considered. 
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[bookmark: _Toc102560696]Figure 5‑5. Relationship between diffusional tortuosity obtained in this study and from Dang et al. (2018, 2021) with total clay (a) quartz and feldspar (b) total carbonate (c). The diffusional tortuosity does not show a dependency on the minerals considered.


[image: Text

Description automatically generated with medium confidence]Similar to the observations made between the diffusional tortuosity and the minerals considered, there were no observable trends between the electrical tortuosity and the minerals considered. Therefore, this observation implies that mineralogy does not control tortuosity in tight rocks.
[bookmark: _Toc102560697]Figure 5‑6. Relationship between electrical tortuosity and total clay (a)  quartz and feldspar (b)  total carbonate (c). The electrical tortuosity does not show a dependency on the minerals considered.

    
[bookmark: _Toc101718069]
5.1.4 Tortuosity and TOC
Figures 5-7 and 5-8 present the relationship between the measured tortuosities and TOC.  A positive linear trend between the measured tortuosities and TOC is observed for the tight rock samples. The significant correlation coefficients (> 0.7) implies that diffusional and electrical tortuosities are essentially controlled by the organic content. 
Tortuosity is a measure of the complexity of the pore space (Clennell, 1997; Ghanbarian et al., 2013). Therefore, our previous observation imply that the presence of organic content increases the complexity of the flow paths. 
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Description automatically generated with medium confidence]Figure 5-7 shows that the large diffusional tortuosity for the Horn River shale sample by Fleury et al. (2016) is due to the fact that the sample has the largest TOC.
[bookmark: _Toc102560698]Figure 5‑7. Relationship between diffusional tortuosity obtained in this study, Fleury et al. (2061) and Dang et al. (2021) with TOC. The trendline is representative of the tight rock samples. It is observed that Fleury (2016) Horn River shale and Dang et al. (2021) Wolfcamp sample and follow the same trend observed for the samples in this study.

[bookmark: _Toc102560699]Figure 5‑8. Relationship between electrical tortuosity and TOC. The trendline is representative of the tight rock samples. Similar to the diffusional tortuosity, a positive linear trend is observed.

[bookmark: _Toc101718070]5.1.5 Tortuosity and Pore Throat Size
Figures 5-9 illustrate the relationship between the measured tortuosities and average pore throat radius obtained from MICP measurements. There are two trends observed in the figures below. A weak negative linear trend between the measured tortuosities and average pore throat radius is observed in the tight rock samples and another negative trend between the measured tortuosities and average pore throat radius is observed in the sandstone samples. These observations can be attributed to the fact that a reduction of the pore throat size leads to retardation of flow, thus [image: Text

Description automatically generated with medium confidence]increasing tortuosity. 
[bookmark: _Toc102560700]Figure 5‑9. Relationships between diffusional tortuosity (a) and electrical tortuosity (b) with average pore throat radius determined from MICP measurements.


 


[bookmark: _Toc101718071]5.2 Factors Controlling Effective Porosity
[bookmark: _Toc101718072]5.2.1 Effective Porosity and Mineralogy 
Figures 5-10 presents the relationship between the effective porosity and total clay, total carbonate, as well as quartz and feldspar content of the samples. No observable trends between effective porosity and the minerals considered was observed.
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[bookmark: _Toc102560701]Figure 5‑10. Relationship between effective porosity and total clay (a) quartz and feldspar (b) total carbonate (c).  Effective porosity does not show a dependency on the minerals considered.
[bookmark: _Toc101718073]5.2.1 Effective Porosity and TOC 
Figure 5-11 illustrates the relationship between effective porosity and TOC. A positive linear trend is observed for the tight rock samples.
Previous study have shown that a large fraction of the porosity of shale reservoirs is hosted in the organic matter (Loucks et al., 2009; Slatt & O’Brien, 2011; Curtis et al., 2012; Kuchinskiy, 2013; Haikuan et al., 2015). Therefore, the relationship between effective porosity and TOC can be explained the increase in the connectivity of the organic particles as TOC increases.

 
[bookmark: _Toc102560702]Figure 5‑11. Relationship between effective porosity and TOC. The trendline is representative of the tight rock samples. A positive linear correlation is observed indicating that TOC controls effective porosity.




[bookmark: _Toc101718074]: Conclusions
As part of this thesis, I have measured the diffusional tortuosity, electrical tortuosity and effective porosity on twelve tight rock samples from the Eagle Ford, Wolfcamp, Utica and Bakken formations and three sandstone samples from the Berea formation, Lyon formation and Illinois Basin. The analysis of the data collected shows that:
· The  diffusional and electrical tortuosity have similar values for the tight rock and sandstone samples. This observation implies that the flow path for fluid and electrical current are the same in porous media. For the samples from the Eagle Ford and Wolfcamp formations, the tortuosities varied from 2.1 to 5.8, while the tortuosities of the samples from the Utica and Bakken formation varied from 1.8 to 2.5 and the tortuosities of the sandstone samples varied from 1.4 to 3.9. 
· Tortuosity does not show a correlation with mineralogy. However, there is a strong positive linear relationship between tortuosity and TOC. Therefore, an increase in the organic matter content, increases the complexity of flow paths in the porous medium. This relationship between tortuosity and TOC implies that TOC can be used to predict tortuosity. A negative relationship was also observed between tortuosity and pore throat radius, which suggests that the reduction of the pore throat radius leads to retardation of flow, therby increasing tortuosity. 
· The effective porosity computed in this present study ranged between 45 and 87% of the total porosity for samples from the Eagle Ford formation, while it ranged between 59 and 93% of the total porosity for samples from the Wolfcamp and Utica formation and it ranged between 40 and 59% of the total porosity for samples from the Bakken formation. It was also observed that for the sandstone samples, the effective porosity was approximately equal to the total porosity.
· Effective porosity does not show a correlation with mineralogy. However, there is a positive linear relationship between effective porosity and TOC. The fact that most of the porosity in shales are hosted in organic matter, implies that an increase in the organic matter content increases the effective porosity. 
· Effective porosity can be predicted from TOC and used in combination with the resistivity formation factor to determine the electrical tortuosity. The fact that resistivity formation factor measurements can be completed within minutes, while ionic diffusion measurements can take weeks to complete implies that the electrical tortuosity from resistivity formation factor would be faster to implement. This approach can also be applied to well log data where ionic diffusion coefficients cannot  be measured.
· Tortuosity is an important parameteter that controls the injection gas penetration during EOR. The observation that diffusional and electrical tortuosity are similar implies that measurements of electrical tortuosity can be used to make decisions regarding the optimization of EOR design and strategy because electrical tortuosity can be obtained faster than diffusional tortuosity. 
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Crude Oil Production (million bbl/day)




Lanfrey et al., (2010)	10	15	20	25	30	35	40	45	50	55.000000000000007	60	65	70	75	80	85	90	95	100	10.687967487584322	6.6024596131857898	4.5673234122749751	3.3525874937752982	2.5482844850012638	1.9787376134858621	1.556133267481727	1.2317129768029709	0.97625164696044275	0.77118594696333009	0.60418116577702352	0.46674801602368243	0.35288679797188655	0.25828381522844907	0.17982709090009125	0.11532970942011284	6.3435047392707958E-2	2.3849256543829914E-2	0	Bo-ming and Jian-Hua (2004)	6.6946560000000002	7.7009640000000008	8.3750820000000008	9.7135809999999996	11.047751	12.383002999999999	15.030785	17.018512999999999	25.592693999999998	29.550840000000001	33.787574999999997	34.769537999999997	36.873750000000001	39.81964	42.484969999999997	44.729459999999996	49.639279999999999	56.793590000000002	61.002003999999999	65.911823999999996	68.85772	8.0437709999999996	7.3094672999999997	6.6974806999999998	5.8408610000000003	5.1475086000000001	4.5999999999999996	3.8021584000000002	3.4	2.4594933999999999	2.15	1.8963855999999999	1.8530120999999999	1.7771083999999999	1.7012048	1.6108434	1.560241	1.4409639000000001	1.3325301000000001	1.2855421	1.2313253	1.2313253	Li and Yu (2011)	1	3	5	10	15	20	25	30	35	40	45	50	55.000000000000007	60	65	70	75	80	85	90	95	100	8.2809781744822359	5.0010766166108871	3.9557230327471165	2.8776688785338447	2.3889537617453769	2.0934170835341259	1.8896010087340209	1.7378916156465176	1.619166011368915	1.5228976197794273	1.4427451134752469	1.3746275891069628	1.3157825544311905	1.264263593585774	1.2186539659387869	1.1778943069379384	1.141174293711372	1.1078619633764146	1.07745612473459	1.0495534389881824	1.0238251047796458	1	Yu and Li (2004)	33.787574999999997	34.769537999999997	36.873750000000001	39.81964	42.484969999999997	44.729459999999996	49.639279999999999	56.793590000000002	61.002003999999999	65.911823999999996	68.85772	73.486969999999999	81.763529999999989	85.971946000000003	91.72345	93.26653499999999	1.8963855999999999	1.8530120999999999	1.7771083999999999	1.7012048	1.6108434	1.560241	1.4409639000000001	1.3325301000000001	1.2855421	1.2313253	1.2313253	1.1807228000000001	1.1156626999999999	1.1048192999999999	1.0686747000000001	1.0650603000000001	Porosity (%)


Geometrical Tortuosity




Fu et al., (2021)	8.61	10.15	12.57	15.36	17.62	20.65	24.5	1.54	1.32	1.2	1.1299999999999999	1.1100000000000001	1.07	1.05	Gong et al., (2020)	21.78	19.649999999999999	26.19	20.350000000000001	11.61	16.62	9.7200000000000006	6.03	1.94	1.84	2.37	2.48	2.82	2.36	3.45	3.89	Qinhong et al., (2017)	4.68	6.3	7.96	10	6.91	8.1999999999999993	Roque et al.,  (2020) - Carbonates	23.3	16.8	13	13	1.4467666666666663	1.8717666666666668	1.8353999999999999	1.3775333333333333	1.3307233333333335	1.4088999999999998	1.3995	1.5143966666666666	1.2985666666666666	1.5904	1.7140333333333333	1.3354666666666668	1.3253999999999999	1.2605333333333333	1.2156666666666667	1.4005666666666665	Roque et al.,  (2020) - Sandstones	21.7	19.600000000000001	19.600000000000001	14.1	24.6	16.899999999999999	17.100000000000001	21.1	24	25.1	34	22.2	1.3307233333333335	1.4088999999999998	1.3995	1.5143966666666666	1.2985666666666666	1.5904	1.7140333333333333	1.3354666666666668	1.3253999999999999	1.2605333333333333	1.2156666666666667	1.4005666666666665	Zhang et al., (2019)	6.1	5.2	Bo-ming and Jian-Hua (2004)	6.6946560000000002	7.7009640000000008	8.3750820000000008	9.7135809999999996	11.047751	12.383002999999999	15.030785	17.018512999999999	25.592693999999998	29.550840000000001	33.787574999999997	34.769537999999997	36.873750000000001	39.81964	42.484969999999997	44.729459999999996	49.639279999999999	56.793590000000002	61.002003999999999	65.911823999999996	68.85772	73.486969999999999	81.763529999999989	85.971946000000003	91.72345	93.26653499999999	8.0437709999999996	7.3094672999999997	6.6974806999999998	5.8408610000000003	5.1475086000000001	4.5999999999999996	3.8021584000000002	3.4	2.4594933999999999	2.15	1.8963855999999999	1.8530120999999999	1.7771083999999999	1.7012048	1.6108434	1.560241	1.4409639000000001	1.3325301000000001	1.2855421	1.2313253	1.2313253	1.1807228000000001	1.1156626999999999	1.1048192999999999	1.0686747000000001	1.0650603000000001	Lanfrey et al., (2010)	10	15	20	25	30	35	40	45	50	55.000000000000007	60	65	70	75	80	85	90	95	100	10.687967487584322	6.6024596131857898	4.5673234122749751	3.3525874937752982	2.5482844850012638	1.9787376134858621	1.556133267481727	1.2317129768029709	0.97625164696044275	0.77118594696333009	0.60418116577702352	0.46674801602368243	0.35288679797188655	0.25828381522844907	0.17982709090009125	0.11532970942011284	6.3435047392707958E-2	2.3849256543829914E-2	0	Li and Yu (2011)	1	3	5	10	15	20	25	30	35	40	45	50	55.000000000000007	60	65	70	75	80	85	90	95	100	8.2809781744822359	5.0010766166108871	3.9557230327471165	2.8776688785338447	2.3889537617453769	2.0934170835341259	1.8896010087340209	1.7378916156465176	1.619166011368915	1.5228976197794273	1.4427451134752469	1.3746275891069628	1.3157825544311905	1.264263593585774	1.2186539659387869	1.1778943069379384	1.141174293711372	1.1078619633764146	1.07745612473459	1.0495534389881824	1.0238251047796458	1	Porosity (%)


Geometrical Tortuosity τg 




Du Plessis and Masliyah (1991)	1	3	5	10	15	20	25	30	35	40	45	50	55.000000000000007	60	65	70	75	80	85	90	95	100	1.4974930206170802	1.4924365447350094	1.4873219095633454	1.4742685252269609	1.4608081701563915	1.4469044941059999	1.4325154483061195	1.4175919514884376	1.4020761249050875	1.3858989125494137	1.3689768021219435	1.3512071919596578	1.3324616487947782	1.3125757451501516	1.2913330739347446	1.2684387382156672	1.2434723153831271	1.2157965823865453	1.1843566968286994	1.1471448703084692	1.0991819412599499	1	Ahmadi et al. (2011)	27.81955	27.81955	28.195488000000001	28.195488000000001	28.947368000000001	28.947368000000001	29.699248000000001	29.699248000000001	30.075185999999999	31.578946000000002	34.586464999999997	37.218046000000001	46.240600000000001	49.624062000000002	57.894736999999999	62.030076999999991	70.676689999999994	4	3.9	3.7	3.6	3	2.8	2.2999999999999998	2.2000000000000002	2.1	1.8670521	1.6589594999999999	1.5549132999999999	1.3641618	1.3121387	1.2947976999999999	1.1907513999999999	1.1213872	Koponen et al., (1996)	1	3	5	10	15	20	25	30	35	40	45	50	55.000000000000007	60	65	70	75	80	85	90	95	100	1.792	1.776	1.76	1.7200000000000002	1.6800000000000002	1.6400000000000001	1.6	1.56	1.52	1.48	1.44	1.4	1.3599999999999999	1.32	1.28	1.24	1.2	1.1599999999999999	1.1200000000000001	1.08	1.04	1	Koponen et al., (1997)	1	3	5	10	15	20	25	30	35	40	45	50	55.000000000000007	60	65	70	75	80	85	90	95	100	1.8884459543966015	1.6463920098563434	1.5348495187742452	1.4550908103832694	1.3900008567326128	1.3334373400555282	1.2824898871359225	1.2355462984439911	1.191617866401927	1.1500530264763051	1.1103987053432665	1.0723264474896144	1.035590078013108	1	Mauret and Renaud (1997)	1	3	5	10	15	20	25	30	35	40	45	50	55.000000000000007	60	65	70	75	80	85	90	95	100	3.2565333911341643	2.7182133696867909	2.4679088140414556	2.1282666955670821	1.9295887925940818	1.7886245770927092	1.6792842369487464	1.5899466741197088	1.514412841004352	1.448982458618336	1.391268771146708	1.3396421184743732	1.2929401303702539	1.2503045556453354	1.2110836288853026	1.1747707225299788	1.1409642155013726	1.1093403401439628	1.0796342754539097	1.0516266526723348	1.0251337142498997	1	Matyka et al., (2008)	1	3	5	10	15	20	25	30	35	40	45	50	55.000000000000007	60	65	70	75	80	85	90	95	100	4.5459810432108299	3.700049580936386	3.306713850636573	2.7729905216054149	2.4607823883621287	2.2392671925742573	2.0674466580623161	1.9270590593309709	1.8083630358639819	1.7055438635430993	1.6148509260876842	1.533723329031158	1.4603344905818276	1.3933357302998128	1.3317028453911899	1.2746397068328239	1.2215151957878714	1.1718205345119415	1.1251395757132867	1.0811275970565262	1.0394958366784139	1	Porosity (%)


Hydraulic Tortuosity




Srisutthiyakorn and Mavko (2016) - Grosmont Carbonate	10.306668999999999	0	12.778954000000001	21.362945	14.574127000000001	16.473679999999998	18.82564	23.066191	25.634888	27.199620000000003	27.871504000000002	28.54214	30.884632	37.805736000000003	38.372487	41.717944000000003	43.389800000000001	43.618744999999997	1.8324990999999999	1.6389056	1.7505071000000001	1.5307447000000001	1.5052116	1.4113274	1.4172670999999999	1.3974702000000001	1.3719181	1.3463149999999999	1.3349571	1.3493358	1.3326359000000001	1.232952	1.2644820000000001	1.2902186	1.2247037999999999	Srisutthiyakorn and Mavko (2016) - Berea Sandstone	15.134900000000002	16.135123	16.577812999999999	16.580304999999999	16.582795999999998	17.604694000000002	20.40034	22.293913	23.411474999999999	25.532500000000002	29.560300000000002	30.785233000000002	1.4994372	1.5479277	1.5906886	1.5621982999999999	1.5337080999999999	1.3343339000000001	1.2718145000000001	1.3146578	1.2976273	1.2920501	1.1783181	1.2097274	Leger and Liquot (2021) - Chalk	37.4	48	31.2	49.3	33	34.299999999999997	1.71	1.76	1.1599999999999999	1.61	1.69	1.69	Leger and Liquot (2021) - Entrochal Limestone	18.3	16.600000000000001	19.3	19.3	2.4500000000000002	2.17	2.5499999999999998	3.01	Leger and Liquot (2021) - Dolomite	16.399999999999999	17.3	16.8	2.91	1.46	2.37	Roque et al.,  (2020) - Carbonates	23.3	16.8	13	13	1.5530666666666668	2.0015666666666667	2.1185233333333335	1.5546333333333333	Roque et al.,  (2020) - Sandstone	21.7	19.600000000000001	19.600000000000001	14.1	24.6	16.899999999999999	17.100000000000001	21.1	24	25.1	34	22.2	1.56524	1.6115666666666666	1.8262699999999998	1.6666666666666667	1.4229666666666667	1.7491333333333332	1.9158999999999999	1.4341999999999999	1.3630000000000002	1.4110333333333334	1.3317666666666668	1.5242333333333333	Almasooi and Reza (2019)	4	1.7	Duda et al., (2011)	38.568272999999998	40.155873	43.03228	45.279890000000002	50.096196000000006	55.560630000000003	60.394775999999993	65.215546000000003	70.693355999999994	75.523039999999995	80.354213999999999	85.189850000000007	89.698449999999994	95.176256000000009	99.038224999999997	1.9375830999999999	1.8066405000000001	1.667864	1.6137713	1.4978583999999999	1.3972587999999999	1.3736508000000001	1.2808139999999999	1.2494432	1.2027589999999999	1.1637668999999999	1.147851	1.1088943	1.0775234	1.0309455000000001	Simple Cubic Pack	6.8065070000000005E-2	0.10485040399999999	0.15061657000000001	0.26337660000000002	0.33034799999999997	0.40400338000000002	0.48324655999999999	1.0174757000000001	1.0689679000000001	1.0606815999999999	1.0185884999999999	1.0104230999999999	1.0165409000000001	1.0141433	Finney Pack	12.903017	19.609376999999999	27.873494999999998	36.920106000000004	1.496461	1.3828818	1.3235228000000001	1.2499633999999999	Du Plessis and Masliyah (1991)	1	3	5	10	15	20	25	30	35	40	45	50	55.000000000000007	60	65	70	75	80	85	90	95	100	1.4974930206170802	1.4924365447350094	1.4873219095633454	1.4742685252269609	1.4608081701563915	1.4469044941059999	1.4325154483061195	1.4175919514884376	1.4020761249050875	1.3858989125494137	1.3689768021219435	1.3512071919596578	1.3324616487947782	1.3125757451501516	1.2913330739347446	1.2684387382156672	1.2434723153831271	1.2157965823865453	1.1843566968286994	1.1471448703084692	1.0991819412599499	1	Ahmadi et al. (2011)	27.81955	27.81955	28.195488000000001	28.195488000000001	28.947368000000001	28.947368000000001	29.699248000000001	29.699248000000001	30.075185999999999	31.578946000000002	34.586464999999997	37.218046000000001	46.240600000000001	49.624062000000002	57.894736999999999	62.030076999999991	70.676689999999994	4	3.9	3.7	3.6	3	2.8	2.2999999999999998	2.2000000000000002	2.1	1.8670521	1.6589594999999999	1.5549132999999999	1.3641618	1.3121387	1.2947976999999999	1.1907513999999999	1.1213872	Koponen et al., (1996)	1	3	5	10	15	20	25	30	35	40	45	50	55.000000000000007	60	65	70	75	80	85	90	95	100	1.792	1.776	1.76	1.7200000000000002	1.6800000000000002	1.6400000000000001	1.6	1.56	1.52	1.48	1.44	1.4	1.3599999999999999	1.32	1.28	1.24	1.2	1.1599999999999999	1.1200000000000001	1.08	1.04	1	Koponen et al., (1997)	35	40	45	50	55.000000000000007	60	65	70	75	80	85	90	95	100	1.8884459543966015	1.6463920098563434	1.5348495187742452	1.4550908103832694	1.3900008567326128	1.3334373400555282	1.2824898871359225	1.2355462984439911	1.191617866401927	1.1500530264763051	1.1103987053432665	1.0723264474896144	1.035590078013108	1	Mauret and Renaud (1997)	1	3	5	10	15	20	25	30	35	40	45	50	55.000000000000007	60	65	70	75	80	85	90	95	100	3.2565333911341643	2.7182133696867909	2.4679088140414556	2.1282666955670821	1.9295887925940818	1.7886245770927092	1.6792842369487464	1.5899466741197088	1.514412841004352	1.448982458618336	1.391268771146708	1.3396421184743732	1.2929401303702539	1.2503045556453354	1.2110836288853026	1.1747707225299788	1.1409642155013726	1.1093403401439628	1.0796342754539097	1.0516266526723348	1.0251337142498997	1	Matyka et al., (2008)	1	3	5	10	15	20	25	30	35	40	45	50	55.000000000000007	60	65	70	75	80	85	90	95	100	4.5459810432108299	3.700049580936386	3.306713850636573	2.7729905216054149	2.4607823883621287	2.2392671925742573	2.0674466580623161	1.9270590593309709	1.8083630358639819	1.7055438635430993	1.6148509260876842	1.533723329031158	1.4603344905818276	1.3933357302998128	1.3317028453911899	1.2746397068328239	1.2215151957878714	1.1718205345119415	1.1251395757132867	1.0811275970565262	1.0394958366784139	1	Porosity (%)


Hydraulic Tortusoity



Weissberg (1963)	1	3	5	5	10	15	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	3.3025850929940455	2.7532789486599909	2.4978661367769952	2.4978661367769952	2.1512925464970225	1.9485599924429406	1.8047189562170503	1.6931471805599454	1.6019864021629679	1.5249110622493389	1.4581453659370776	1.3992538481088859	1.3465735902799727	1.2989185003778103	1.2554128118829952	1.2153914580462271	1.1783374719693662	1.1438410362258904	1.1115717756571049	1.0812594647488876	1.0526802578289132	1.0256466471937753	1	Beeckman (1990)	1	3	5	5	10	15	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	2.9899776659621393	2.9697969421054395	2.9494301022731038	2.9494301022731038	2.8976591363917845	2.8445853503672094	2.7900916427353115	2.7340421086397266	2.6762775180531233	2.6166092929627101	2.5548113261997614	2.490608615059303	2.4236610509315368	2.3535395785688826	2.2796898230470584	2.2013740673961233	2.1175734247378859	2.0268107879394863	1.9267987369779129	1.8136400932556143	1.6796023523644663	1.5041240306937842	1	Tsai and Streider (1986)	1	3	5	5	10	15	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	5.6051701859880909	4.5065578973199818	3.9957322735539909	3.9957322735539909	3.3025850929940455	2.8971199848858813	2.6094379124341005	2.3862943611198908	2.2039728043259359	2.0498221244986778	1.9162907318741551	1.7985076962177717	1.6931471805599454	1.5978370007556204	1.5108256237659907	1.4307829160924541	1.3566749439387324	1.2876820724517808	1.2231435513142097	1.1625189294977749	1.1053605156578263	1.0512932943875506	1	Delgado (2006)	1	3	5	5	10	15	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	6.3095734448019316	4.0658513648897818	3.3144540173399868	3.3144540173399868	2.5118864315095801	2.1358143316912042	1.9036539387158786	1.7411011265922482	1.6186445827673464	1.5218532716010147	1.4426999059072136	1.376305972444456	1.3195079107728942	1.2701497416134024	1.2267032046963888	1.1880498322949886	1.1533491077818532	1.1219551454461996	1.0933620739432781	1.0671671047285349	1.0430448815106328	1.0207292448291376	1	Iversen and Jorgensen (1993)	1	3	5	5	10	15	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	2.98	2.94	2.9	2.9	2.8	2.7	2.6	2.5	2.4	2.2999999999999998	2.2000000000000002	2.1	2	1.9	1.8	1.7	1.6	1.5	1.4	1.3	1.2	1.1000000000000001	1	Dang et al. (2018, 2021)	3.0310999999999999	5.1238545999999996	6.7306689999999998	9.9511249999999993	2.850643962335528	2.1014558524984528	2.3632103164974545	3.1833059859209265	Fleury et al. (2009, 2010)	6	21	3.8297084310253524	1.8027756377319946	Fleury et al. (2016)	7	6.4757612580273332	Chen et al. (1977)	1.6424171999999999	2.9252756	3.5155097999999998	7.1110990000000003	4.2067394	4.3037504999999996	6.6065209999999999	6.8007426000000004	8.5999320000000008	8.7019219999999997	7.9943584999999997	8.9937529999999999	10.792743	11.292738999999999	10.388761499999999	11.687556000000001	12.781969999999999	13.882559000000001	19.067775999999999	37.129784000000001	39.524783999999997	41.321185999999997	46.609985000000002	3.8434687458076202	3.1718863472703429	2.6992358177825069	2.8608514466850599	2.2131101870444678	1.9986232761578657	2.5255987012983674	2.1532398147907261	2.3531589406582802	2.4993822236704815	1.8288148348042237	1.9480483823560442	2.1520434475168013	2.2255854061347544	1.7559630975621328	1.879720404741088	1.5604965235462718	1.826736379448332	1.3823542599493084	1.1432169960248142	1.1132554962810648	1.1122139182729192	1.0181575025505631	Samples	3.0310999999999999	5.1238545999999996	6.7306689999999998	9.9511249999999993	3.1218623999999999	6.0300719999999997	7.3350815999999996	7.6465249999999996	9.9511249999999993	18	1.6424171999999999	2.9252756	3.5155097999999998	7.1110990000000003	4.2067394	4.3037504999999996	6.6065209999999999	6.8007426000000004	8.5999320000000008	8.7019219999999997	7.9943584999999997	8.9937529999999999	10.792743	11.292738999999999	10.388761499999999	11.687556000000001	12.781969999999999	13.882559000000001	19.067775999999999	37.129784000000001	39.524783999999997	41.321185999999997	46.609985000000002	18.868445770484598	5.7208347231487666	7.8990832896804628	7.9673516028354818	13.5	13.13	11.434142894228273	13.706658877549522	7.9407980387827646	7.3794876238338674	10.793068213519305	4.4747202578434822	12.942574054882815	8.36	2.850643962335528	2.1014558524984528	2.3632103164974545	3.1833059859209265	2.2514728512686979	2.417816783794835	2.5738359310569896	3.1837769237181175	3.1833059859209265	1.3416407864998738	3.8434687458076202	3.1718863472703429	2.6992358177825069	2.8608514466850599	2.2131101870444678	1.9986232761578657	2.5255987012983674	2.1532398147907261	2.3531589406582802	2.4993822236704815	1.8288148348042237	1.9480483823560442	2.1520434475168013	2.2255854061347544	1.7559630975621328	1.879720404741088	1.5604965235462718	1.826736379448332	1.3823542599493084	1.1432169960248142	1.1132554962810648	1.1122139182729192	1.0181575025505631	1.3978604820262344	3.9120771753746064	3.2366943748507486	2.1918321028254568	5.4160256030906408	3.9475617034233847	4.1562125894992956	2.2757944185316941	3.119948431030632	3.7095306658144453	2.1469801604867733	2.2086305214969308	2.5217186670454979	1.8877488240191793	Fleury and Brosse (2017)	3.1218623999999999	6.0300719999999997	7.3350815999999996	7.6465249999999996	2.2514728512686979	2.417816783794835	2.5738359310569896	3.1837769237181175	Dang et al. (2021)	9.9511249999999993	3.1833059859209265	Chen et al. (1977) - Sandstones	11.292738999999999	10.388761499999999	11.687556000000001	12.781969999999999	13.882559000000001	19.067775999999999	37.129784000000001	39.524783999999997	41.321185999999997	46.609985000000002	2.2255854061347544	1.7559630975621328	1.879720404741088	1.5604965235462718	1.826736379448332	1.3823542599493084	1.1432169960248142	1.1132554962810648	1.1122139182729192	1.0181575025505631	Chen et al. (1977) - Tight Rocks	1.6424171999999999	2.9252756	3.5155097999999998	7.1110990000000003	4.2067394	4.3037504999999996	6.6065209999999999	6.8007426000000004	8.5999320000000008	8.7019219999999997	7.9943584999999997	8.9937529999999999	10.792743	3.8434687458076202	3.1718863472703429	2.6992358177825069	2.8608514466850599	2.2131101870444678	1.9986232761578657	2.5255987012983674	2.1532398147907261	2.3531589406582802	2.4993822236704815	1.8288148348042237	1.9480483823560442	2.1520434475168013	This Study	18.868445770484598	5.7208347231487666	7.8990832896804628	7.9673516028354818	13.5	13.13	11.434142894228273	13.706658877549522	7.9407980387827646	7.3794876238338674	10.793068213519305	4.4747202578434822	12.942574054882815	8.36	7.86	1.3978604820262344	3.9120771753746064	3.2366943748507486	2.1918321028254568	5.4160256030906408	3.9475617034233847	4.1562125894992956	2.2757944185316941	3.119948431030632	3.7095306658144453	2.1469801604867733	2.2086305214969308	2.5217186670454979	1.8877488240191793	2.1458721273719399	Fu et al., (2021) - FDM	8.61	10.15	12.57	15.36	17.62	20.65	24.5	4.33	3.51	2.85	2.29	2.04	1.82	1.65	Fu et al., (2021) - RWM	8.61	10.15	12.57	15.36	17.62	20.65	24.5	4.3	3.49	2.9	2.36	2.08	1.85	1.73	Porosity (%)


Diffusional  Tortuosity




Maxwell (1873)	1	3	5	10	15	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	1.4950000000000001	1.4849999999999999	1.4750000000000001	1.45	1.425	1.4	1.375	1.35	1.325	1.3	1.2749999999999999	1.25	1.2250000000000001	1.2	1.175	1.1499999999999999	1.125	1.1000000000000001	1.075	1.05	1.0249999999999999	1	Coleman and Vassilicos (2008)	6.0712549999999998	7.5201384999999998	9.7042760000000001	11.5288965	12.983186999999999	15.180840000000002	17.375791	21.408877	25.441962	34.973239999999997	38.649509999999999	43.423259999999999	47.461750000000002	51.870570000000008	57.376872999999996	62.891280000000002	68.400280000000009	75.012164999999996	80.894200000000012	90.447100000000006	98.161863999999994	2.184545	2.0484420999999999	1.9120896999999999	1.8267138000000001	1.7245119	1.6729124	1.6043622	1.5351889999999999	1.4660158000000001	1.2932695999999999	1.2920233000000001	1.2565018999999999	1.2212297999999999	1.2027836000000001	1.1500623000000001	1.1481927999999999	1.1124221000000001	1.0762775	1.0742834000000001	1.0371417000000001	1.0006231999999999	1	Archie (1942)	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	4	3.3333333333333335	2.8571428571428572	2.5	2.2222222222222223	2	1.8181818181818181	1.6666666666666667	1.5384615384615383	1.4285714285714286	1.3333333333333333	1.25	1.1764705882352942	1.1111111111111112	1.0526315789473684	1	Garrouch et al. (2001) 	19.3	20.5	24.6	26	25.7	26.5	22.4	24.2	24.2	23.9	23.5	2.045541493101521	1.9906406004098278	1.9100209422935657	1.7433875071251372	1.7894747832813964	1.6933103672983285	2.210809806383172	2.0042953874117457	2.0042953874117457	1.9858247656830146	2.0589803301634526	Winsauer et al. (1952)	17	14.7	6.7	17.600000000000001	26.3	25.6	14.9	18.600000000000001	18.8	16.100000000000001	15	22.1	20.6	30.7	16.399999999999999	18.8	24.8	19.100000000000001	29.8	27.1	28.2	19.399999999999999	19.7	31.5	19.3	27.3	25.1	15	18.399999999999999	2.2801686564532151	3.3410635549976746	2.4575861211741739	1.9002678637124935	1.6302267826513062	1.6918582108661384	2.5953249480286904	2.3815260988005753	2.1161739958153474	3.1408774957834944	2.9674288101568576	1.889927964298098	2.0880730765724818	1.7634286044005314	2.1029556886207086	2.1635093549143858	1.8039015682070196	2.0385363107824155	1.7322879719846778	1.9956891939650043	1.9589408427576802	2.5119313575403144	2.3269345518138014	1.5918128370380846	2.5290787730395921	2.0754695525146944	1.8963704531206504	2.8040418139057746	2.1158840785840565	Leger and Liquot (2021)	27.9	38	25.6	37.799999999999997	32.4	28.8	27.2	34.299999999999997	35.299999999999997	38.799999999999997	29.9	13.2	14.8	13.6	14.6	12.8	11.4	12.8	12.6	18.2	18.399999999999999	13.3	18.8	17.3	13	12.5	18.399999999999999	14.7	17	19.2	14.2	3.89	1.78	3.58	1.72	2.27	2.77	2.57	1.74	2.57	1.71	2.0699999999999998	3.91	3.93	3.51	3.74	5.34	4.97	3.81	4.75	2.99	3.9	3.61	3.59	3.5	3.76	3.34	3.68	3.64	4.18	3.62	3	Garrouch et al. (2001) - Berea Sandstone	19.3	20.5	2.045541493101521	1.9906406004098278	Garrouch et al., (2001) - Okesa Sandstone	24.6	26	1.9100209422935657	1.7433875071251372	Garrouch et al., (2001) - Tallant Sandstone	25.7	26.5	1.7894747832813964	1.6933103672983285	Garrouch et al., (2001) - Elgin Sandstone	22.4	24.2	24.2	23.9	23.5	2.210809806383172	2.0042953874117457	2.0042953874117457	1.9858247656830146	2.0589803301634526	Leger and Liquot (2021) - Chalk	27.9	38	25.6	37.799999999999997	32.4	28.8	27.2	34.299999999999997	35.299999999999997	38.799999999999997	29.9	3.89	1.78	3.58	1.72	2.27	2.77	2.57	1.74	2.57	1.71	2.0699999999999998	Leger and Liquot (2021) - Entrochal Limestone	13.2	14.8	13.6	14.6	12.8	11.4	12.8	12.6	3.91	3.93	3.51	3.74	5.34	4.97	3.81	4.75	Leger and Liquot (2021) - Dolomite	18.2	18.399999999999999	13.3	18.8	17.3	13	12.5	18.399999999999999	14.7	17	19.2	14.2	2.99	3.9	3.61	3.59	3.5	3.76	3.34	3.68	3.64	4.18	3.62	3	This study	18.868445770484598	5.7208347231487666	7.8990832896804628	7.9673516028354818	13.5	13.13	11.434142894228273	13.706658877549522	7.9407980387827646	7.3794876238338674	10.793068213519305	4.4747202578434822	12.942574054882815	8.36	7.86	1.5329709716755893	3.6322145388372022	2.9232609437842774	2.13484794717932	5.8465218875685556	4.2	4.5704364002673632	2.1482551058940835	2.8643401411921117	4.2	2.0439612955674522	1.7701224063135672	1.9390719429665317	1.8081939103401783	1.7006785975920589	Porosity (%)


Electrical Tortuosity



1.1372296	1.1071146000000001	1.072422	1.0490237	1.0211359	1.3193718000000001	1.24565795	1.2096545000000001	1.1591195666666667	1.1048258000000002	1:1 line	1	1.4	1	1.4	Electrical Tortuosity


Hydraulic Tortuosity



1:1 line	1	3	1	3	Klinkenberg (1951)	1.9	1.7	Garrouch et al., (2001)	1.7494456	1.7922446000000001	2.1972716000000001	1.9845216999999999	2.1	1.9358994	2.2532546999999998	1.5033443	1.9780523000000001	2.1288160999999999	2.037293	1.95	1.7631718000000001	2.2885075000000001	Bezzar and Ghomari (2013)	2.2360679774997898	2.2360679774997898	1.6078040967746792	1.9342948582466573	Diffusional Tortuosity


Electrical Tortuosity




BK 2	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	1.45280603192077E-6	1.49546269767597E-6	1.5894988791842401E-6	1.8743010059552E-6	2.59003377323097E-6	4.3615191316348501E-6	8.1706211858545396E-6	1.49571533256676E-5	2.55715513048926E-5	4.0801860450301299E-5	6.0955790104344399E-5	8.5464162111747996E-5	1.1260729661444199E-4	1.3950077118352001E-4	1.6250880435109101E-4	1.78220318048261E-4	1.8504020408727199E-4	1.8532974354457099E-4	1.8790685862768401E-4	2.1062538144178599E-4	2.8271379414945797E-4	4.4656754471361599E-4	7.5873103924095598E-4	1.2898501008749E-3	2.12340033613145E-3	3.3530094660818499E-3	5.0782081671059097E-3	7.3984949849545904E-3	1.04057323187589E-2	1.4175077900290401E-2	1.87549162656068E-2	2.41565126925706E-2	3.03442981094121E-2	3.7227865308523102E-2	4.4656697660684502E-2	5.2418678998947102E-2	6.0243215411901398E-2	6.7809469997882801E-2	7.4760004878044101E-2	8.0719493329524994E-2	8.5317663848400102E-2	8.8215194642543696E-2	8.9130587875843006E-2	8.7865740060806205E-2	8.4327600896358407E-2	7.8543767333030701E-2	7.0669703185558305E-2	6.0986574739217703E-2	4.9888797104358597E-2	3.7861756980419103E-2	2.5450712069869E-2	1.32231032475829E-2	1.7273289849981601E-3	3.2004152558043702E-22	5.1632126382629398E-23	7.3401241622295295E-23	4.0548368762453602E-23	1.5571402400981899E-22	2.57162754422478E-23	8.6827654229156904E-23	2.5186152709785898E-22	2.2355618807657002E-22	3.14325319554348E-23	2.6245903243377801E-24	2.4355384278949801E-24	9.26734069931014E-24	8.7556492285821501E-24	4.9654840212805702E-23	7.7204223926040603E-22	1.94542153622023E-4	1.5923399478197E-3	2.5042917113751099E-3	2.9930039308965202E-3	3.1311972998082599E-3	2.9959180392324898E-3	2.6636226102709701E-3	2.20601796172559E-3	1.6866640653461201E-3	1.15844211541116E-3	6.6207972122356296E-4	2.2582284873351401E-4	1.79402501698066E-20	4.4158937793995901E-23	1.7747986105325201E-29	5.87289315659521E-30	1.9649905419928199E-22	1.45003681513782E-26	4.5434820355508303E-28	8.8865373566141401E-28	2.4010670305776699E-26	2.8537166505886502E-25	1.7557025124662001E-25	4.1063641661691302E-24	7.4931496291563599E-25	2.5121311025503801E-24	5.5897493519255201E-27	1.1716097015791199E-19	2.5058346120201301E-24	6.7745498439821201E-21	1.12650758045197E-17	6.6770681428351897E-8	1.65680085046915E-5	3.14814387820661E-5	4.2814594053197598E-5	5.1206163334427401E-5	5.7208693760912798E-5	6.1302736867219196E-5	6.3892039179336198E-5	6.5310960053466206E-5	6.5834989072754898E-5	6.5692242060322301E-5	6.5060623455792598E-5	6.4084364566951895E-5	6.2877603340893903E-5	6.1528022342827103E-5	6.0103531723143499E-5	5.8653047744883197E-5	5.7214856497011997E-5	5.5815919040469399E-5	5.4473173804581098E-5	5.3196003136690699E-5	T2 Relaxation Time (ms)


Incremental Pore Volume (ml)



20 kppm	250	350	450	550	650	750	850	950	1050	1150	1250	1350	1450	1550	1650	1750	1850	1950	2050	2150	2250	2350	2450	2550	2650	2750	2850	2950	3050	3150	3250	3350	3450	3550	3650	3750	3850	3950	4050	4150	4250	4350	4450	4550	4650	4750	4850	4950	5050	5150	5250	5350	5450	5550	5650	5750	5850	5950	6050	6150	6250	6350	6450	6550	6650	6750	6850	6950	7050	7150	7250	7350	7450	7550	7650	7750	7850	7950	8050	8150	8250	8350	8450	8550	8650	8750	8850	8950	9050	9150	9250	9350	9450	9550	9650	9750	9850	9950	10050	10150	10250	10350	10450	10550	10650	10750	10850	10950	11050	11150	11250	11350	11450	11550	11650	11750	11850	11950	12050	12150	12250	12350	12450	12550	12650	12750	12850	12950	221.43700000000001	158.99799999999999	124.378	102.453	87.396500000000003	76.518199999999993	68.332899999999995	62.000100000000003	56.9679	52.907899999999998	49.5702	46.769100000000002	44.381100000000004	42.326799999999999	40.535499999999999	38.973599999999998	37.5914	36.380800000000001	35.322899999999997	34.387799999999999	33.5745	32.875300000000003	32.276699999999998	31.768999999999998	31.334800000000001	30.965900000000001	30.658899999999999	30.3935	30.163	29.959099999999999	29.7774	29.593599999999999	29.451899999999998	29.317799999999998	29.1816	29.0611	28.992599999999999	28.9041	28.820699999999999	28.771999999999998	28.765599999999999	28.767199999999999	28.829799999999999	28.91	28.9956	29.110299999999999	29.206199999999999	29.279299999999999	29.339600000000001	29.412700000000001	29.480399999999999	29.532	29.597000000000001	29.672499999999999	29.746700000000001	29.8142	29.899799999999999	30.0002	30.103200000000001	30.218599999999999	30.3477	30.458500000000001	30.598199999999999	30.747199999999999	30.887499999999999	31.0367	31.1875	31.287600000000001	31.356400000000001	31.4313	31.5108	31.5593	31.627700000000001	31.705200000000001	31.8066	31.916599999999999	32.018700000000003	32.142099999999999	32.281999999999996	32.451799999999999	32.622799999999998	32.7714	32.915500000000002	33.0349	33.160499999999999	33.267699999999998	33.359900000000003	33.448300000000003	33.499099999999999	33.561999999999998	33.606000000000002	33.638500000000001	33.687100000000001	33.766500000000001	33.8645	33.999499999999998	34.139299999999999	34.295499999999997	34.465800000000002	34.651400000000002	34.830599999999997	34.960799999999999	35.057400000000001	35.149000000000001	35.227200000000003	35.290700000000001	35.300600000000003	35.297400000000003	35.306899999999999	35.325099999999999	35.360700000000001	35.378999999999998	35.382899999999999	35.393099999999997	35.455300000000001	35.548400000000001	35.641500000000001	35.751800000000003	35.833500000000001	35.921399999999998	36.027999999999999	36.121099999999998	36.1922	36.243600000000001	36.290599999999998	36.350200000000001	36.399099999999997	36.457599999999999	40 kppm	250	350	450	550	650	750	850	950	1050	1150	1250	1350	1450	1550	1650	1750	1850	1950	2050	2150	2250	2350	2450	2550	2650	2750	2850	2950	3050	3150	3250	3350	3450	3550	3650	3750	3850	3950	4050	4150	4250	4350	4450	4550	4650	4750	4850	4950	5050	5150	5250	5350	5450	5550	5650	5750	5850	5950	6050	6150	6250	6350	6450	6550	6650	6750	6850	6950	7050	7150	7250	7350	7450	7550	7650	7750	7850	7950	8050	8150	8250	8350	8450	8550	8650	8750	8850	8950	9050	9150	9250	9350	9450	9550	9650	9750	9850	9950	10050	10150	10250	10350	10450	10550	10650	10750	10850	10950	11050	11150	11250	11350	11450	11550	11650	11750	11850	11950	12050	12150	12250	12350	12450	12550	12650	12750	12850	12950	409.29899999999998	293.04500000000002	228.548	187.60499999999999	159.37100000000001	138.83799999999999	123.268	111.117	101.38200000000001	93.429400000000001	86.830399999999997	81.253399999999999	76.471100000000007	72.3309	68.697000000000003	65.504900000000006	62.657499999999999	60.117899999999999	57.856999999999999	55.815800000000003	53.9895	52.3598	50.9041	49.609200000000001	48.445300000000003	47.400100000000002	46.471899999999998	45.626899999999999	44.86	44.154000000000003	43.497	42.847999999999999	42.281700000000001	41.759	41.2301	40.723799999999997	40.276499999999999	39.8367	39.4009	39.016399999999997	38.692500000000003	38.382599999999996	38.152299999999997	37.981699999999996	37.825699999999998	37.680100000000003	37.541200000000003	37.402099999999997	37.236499999999999	37.088200000000001	36.9499	36.789900000000003	36.633499999999998	36.515599999999999	36.409999999999997	36.291699999999999	36.216500000000003	36.145600000000002	36.082299999999996	36.059100000000001	36.049500000000002	36.023699999999998	36.016500000000001	36.034100000000002	36.0197	36.017400000000002	36.024900000000002	35.998899999999999	35.928400000000003	35.867699999999999	35.821399999999997	35.757899999999999	35.707000000000001	35.691000000000003	35.705800000000004	35.725000000000001	35.756799999999998	35.792099999999998	35.834099999999999	35.940800000000003	36.036499999999997	36.101700000000001	36.143599999999999	36.190399999999997	36.26	36.285200000000003	36.3003	36.302700000000002	36.283499999999997	36.29	36.2986	36.294899999999998	36.283200000000001	36.3033	36.368200000000002	36.439799999999998	36.5227	36.614699999999999	36.706000000000003	36.811599999999999	36.912399999999998	36.987000000000002	37.016100000000002	37.059399999999997	37.101399999999998	37.127400000000002	37.088200000000001	37.022500000000001	36.994300000000003	36.966700000000003	36.965600000000002	36.963099999999997	36.929900000000004	36.912599999999998	36.956000000000003	37.006300000000003	37.0242	37.078499999999998	37.1051	37.143300000000004	37.231699999999996	37.311399999999999	37.373600000000003	37.428600000000003	37.516300000000001	37.581000000000003	37.652900000000002	37.731200000000001	60 kppm	250	350	450	550	650	750	850	950	1050	1150	1250	1350	1450	1550	1650	1750	1850	1950	2050	2150	2250	2350	2450	2550	2650	2750	2850	2950	3050	3150	3250	3350	3450	3550	3650	3750	3850	3950	4050	4150	4250	4350	4450	4550	4650	4750	4850	4950	5050	5150	5250	5350	5450	5550	5650	5750	5850	5950	6050	6150	6250	6350	6450	6550	6650	6750	6850	6950	7050	7150	7250	7350	7450	7550	7650	7750	7850	7950	8050	8150	8250	8350	8450	8550	8650	8750	8850	8950	9050	9150	9250	9350	9450	9550	9650	9750	9850	9950	10050	10150	10250	10350	10450	10550	10650	10750	10850	10950	11050	11150	11250	11350	11450	11550	11650	11750	11850	11950	12050	12150	12250	12350	12450	12550	12650	12750	12850	12950	594.12300000000005	425.05200000000002	331.214	271.57499999999999	230.36500000000001	200.29400000000001	177.398	159.453	145.024	133.17500000000001	123.292	114.92700000000001	107.751	101.53100000000001	96.070099999999996	91.275800000000004	87.001099999999994	83.174099999999996	79.756200000000007	76.660300000000007	73.866200000000006	71.342600000000004	69.058499999999995	66.993499999999997	65.105500000000006	63.376199999999997	61.811399999999999	60.367199999999997	59.033499999999997	57.795999999999999	56.641800000000003	55.541699999999999	54.5458	53.611400000000003	52.702100000000002	51.8307	51.073300000000003	50.322899999999997	49.5792	48.904600000000002	48.305700000000002	47.722999999999999	47.225200000000001	46.805100000000003	46.411700000000003	46.026200000000003	45.6631	45.293300000000002	44.8996	44.527900000000002	44.197400000000002	43.8489	43.5244	43.249099999999999	42.988399999999999	42.711100000000002	42.488500000000002	42.285200000000003	42.085599999999999	41.912100000000002	41.754899999999999	41.589199999999998	41.431199999999997	41.298400000000001	41.151299999999999	41.039700000000003	40.957500000000003	40.817399999999999	40.642200000000003	40.489600000000003	40.352499999999999	40.183599999999998	40.023099999999999	39.934399999999997	39.8673	39.808500000000002	39.754199999999997	39.706600000000002	39.662100000000002	39.640999999999998	39.653399999999998	39.620199999999997	39.559199999999997	39.508899999999997	39.452300000000001	39.370699999999999	39.300800000000002	39.241700000000002	39.169499999999999	39.116399999999999	39.077800000000003	39.037399999999998	38.991900000000001	38.971899999999998	38.987499999999997	39.035299999999999	39.073900000000002	39.127600000000001	39.1751	39.2288	39.291200000000003	39.313299999999998	39.2759	39.2607	39.234200000000001	39.206099999999999	39.115400000000001	39.015999999999998	38.962000000000003	38.911999999999999	38.920699999999997	38.918100000000003	38.860300000000002	38.808100000000003	38.805500000000002	38.816499999999998	38.7913	38.789499999999997	38.743200000000002	38.701700000000002	38.718600000000002	38.732100000000003	38.728000000000002	38.7117	38.732100000000003	38.752299999999998	38.751199999999997	38.761400000000002	80 kppm	250	350	450	550	650	750	850	950	1050	1150	1250	1350	1450	1550	1650	1750	1850	1950	2050	2150	2250	2350	2450	2550	2650	2750	2850	2950	3050	3150	3250	3350	3450	3550	3650	3750	3850	3950	4050	4150	4250	4350	4450	4550	4650	4750	4850	4950	5050	5150	5250	5350	5450	5550	5650	5750	5850	5950	6050	6150	6250	6350	6450	6550	6650	6750	6850	6950	7050	7150	7250	7350	7450	7550	7650	7750	7850	7950	8050	8150	8250	8350	8450	8550	8650	8750	8850	8950	9050	9150	9250	9350	9450	9550	9650	9750	9850	9950	10050	10150	10250	10350	10450	10550	10650	10750	10850	10950	11050	11150	11250	11350	11450	11550	11650	11750	11850	11950	12050	12150	12250	12350	12450	12550	12650	12750	12850	12950	748.40200000000004	534.899	416.416	341.10599999999999	289.06799999999998	251.083	222.15199999999999	199.46799999999999	181.221	166.21899999999999	153.696	143.08199999999999	133.964	126.042	119.069	112.931	107.44199999999999	102.498	98.073099999999997	94.045900000000003	90.397099999999995	87.090100000000007	84.09	81.375100000000003	78.893600000000006	76.624399999999994	74.571700000000007	72.677800000000005	70.9315	69.309399999999997	67.793400000000005	66.332499999999996	65.000799999999998	63.765300000000003	62.548699999999997	61.369	60.299599999999998	59.263500000000001	58.220100000000002	57.248199999999997	56.377000000000002	55.542400000000001	54.810200000000002	54.175400000000003	53.5762	52.997300000000003	52.451500000000003	51.940300000000001	51.381599999999999	50.842599999999997	50.344799999999999	49.817300000000003	49.326599999999999	48.889299999999999	48.465200000000003	48.029200000000003	47.648400000000002	47.288499999999999	46.972700000000003	46.679699999999997	46.419199999999996	46.141800000000003	45.872500000000002	45.643900000000002	45.420299999999997	45.223500000000001	45.040300000000002	44.820900000000002	44.519100000000002	44.244	43.992699999999999	43.708799999999997	43.445900000000002	43.243099999999998	43.0824	42.926600000000001	42.798200000000001	42.690800000000003	42.572800000000001	42.525799999999997	42.481400000000001	42.393000000000001	42.297400000000003	42.197800000000001	42.116500000000002	42.007599999999996	41.877800000000001	41.762599999999999	41.643799999999999	41.525799999999997	41.432699999999997	41.309800000000003	41.1755	41.092799999999997	41.062800000000003	41.052500000000002	41.043399999999998	41.037500000000001	41.032200000000003	41.054499999999997	41.0824	41.072299999999998	41.020699999999998	40.968000000000004	40.929099999999998	40.872500000000002	40.751899999999999	40.613799999999998	40.507199999999997	40.407400000000003	40.2986	40.224299999999999	40.102899999999998	39.988900000000001	39.964799999999997	39.914299999999997	39.843600000000002	39.823300000000003	39.779400000000003	39.744199999999999	39.770899999999997	39.786099999999998	39.775500000000001	39.772399999999998	39.796399999999998	39.815300000000001	39.821599999999997	39.828200000000002	100 kppm	250	350	450	550	650	750	850	950	1050	1150	1250	1350	1450	1550	1650	1750	1850	1950	2050	2150	2250	2350	2450	2550	2650	2750	2850	2950	3050	3150	3250	3350	3450	3550	3650	3750	3850	3950	4050	4150	4250	4350	4450	4550	4650	4750	4850	4950	5050	5150	5250	5350	5450	5550	5650	5750	5850	5950	6050	6150	6250	6350	6450	6550	6650	6750	6850	6950	7050	7150	7250	7350	7450	7550	7650	7750	7850	7950	8050	8150	8250	8350	8450	8550	8650	8750	8850	8950	9050	9150	9250	9350	9450	9550	9650	9750	9850	9950	10050	10150	10250	10350	10450	10550	10650	10750	10850	10950	11050	11150	11250	11350	11450	11550	11650	11750	11850	11950	12050	12150	12250	12350	12450	12550	12650	12750	12850	12950	891.19899999999996	636.71799999999996	495.49099999999999	405.70699999999999	343.64699999999999	298.31900000000002	263.77199999999999	236.667	214.85300000000001	196.89099999999999	181.87899999999999	169.148	158.209	148.69999999999999	140.321	132.93899999999999	126.333	120.375	115.032	110.161	105.738	101.721	98.065200000000004	94.748900000000006	91.713200000000001	88.9298	86.402699999999996	84.067700000000002	81.909400000000005	79.9024	78.028000000000006	76.214699999999993	74.565100000000001	73.0334	71.536900000000003	70.081199999999995	68.739500000000007	67.469700000000003	66.164500000000004	64.932699999999997	63.825400000000002	62.760599999999997	61.810899999999997	60.987499999999997	60.2072	59.449599999999997	58.741700000000002	58.058500000000002	57.337400000000002	56.6372	55.998800000000003	55.343600000000002	54.716000000000001	54.139000000000003	53.596800000000002	53.036900000000003	52.539099999999998	52.079900000000002	51.642499999999998	51.228499999999997	50.85	50.456600000000002	50.082099999999997	49.758899999999997	49.454799999999999	49.154899999999998	48.891800000000003	48.592700000000001	48.219200000000001	47.869100000000003	47.5379	47.183	46.852600000000002	46.590800000000002	46.348399999999998	46.145499999999998	45.958799999999997	45.778199999999998	45.608199999999997	45.503	45.424399999999999	45.283700000000003	45.119399999999999	44.972000000000001	44.806100000000001	44.606999999999999	44.395099999999999	44.212499999999999	44.029800000000002	43.833199999999998	43.673499999999997	43.490900000000003	43.307299999999998	43.181199999999997	43.112099999999998	43.062399999999997	43.010899999999999	42.961799999999997	42.931199999999997	42.9178	42.911799999999999	42.8658	42.776000000000003	42.680799999999998	42.600999999999999	42.503500000000003	42.325400000000002	42.141199999999998	42.023600000000002	41.885199999999998	41.766399999999997	41.658900000000003	41.526800000000001	41.415799999999997	41.343200000000003	41.270699999999998	41.160699999999999	41.131300000000003	41.072400000000002	40.9955	40.980600000000003	40.972999999999999	40.945700000000002	40.927199999999999	40.935499999999998	40.953699999999998	40.948900000000002	40.950600000000001	120 kppm	250	350	450	550	650	750	850	950	1050	1150	1250	1350	1450	1550	1650	1750	1850	1950	2050	2150	2250	2350	2450	2550	2650	2750	2850	2950	3050	3150	3250	3350	3450	3550	3650	3750	3850	3950	4050	4150	4250	4350	4450	4550	4650	4750	4850	4950	5050	5150	5250	5350	5450	5550	5650	5750	5850	5950	6050	6150	6250	6350	6450	6550	6650	6750	6850	6950	7050	7150	7250	7350	7450	7550	7650	7750	7850	7950	8050	8150	8250	8350	8450	8550	8650	8750	8850	8950	9050	9150	9250	9350	9450	9550	9650	9750	9850	9950	10050	10150	10250	10350	10450	10550	10650	10750	10850	10950	11050	11150	11250	11350	11450	11550	11650	11750	11850	11950	12050	12150	12250	12350	12450	12550	12650	12750	12850	12950	1016.94	726.48599999999999	565.29499999999996	462.80200000000002	391.94099999999997	340.16300000000001	300.66699999999997	269.661	244.697	224.11699999999999	206.89599999999999	192.285	179.727	168.80699999999999	159.178	150.696	143.09800000000001	136.232	130.072	124.45	119.336	114.682	110.43899999999999	106.581	103.044	99.792299999999997	96.836100000000002	94.100499999999997	91.570700000000002	89.216700000000003	87.016499999999994	84.9024	82.961500000000001	81.155199999999994	79.404399999999995	77.7012	76.134399999999999	74.632599999999996	73.102099999999993	71.645300000000006	70.337800000000001	69.073999999999998	67.9358	66.9435	66.007999999999996	65.118799999999993	64.264200000000002	63.454300000000003	62.597999999999999	61.765000000000001	61.003599999999999	60.220300000000002	59.457500000000003	58.758499999999998	58.105699999999999	57.427599999999998	56.8185	56.2483	55.707799999999999	55.196199999999997	54.712800000000001	54.229300000000002	53.766100000000002	53.374299999999998	52.967799999999997	52.590800000000002	52.250999999999998	51.874400000000001	51.439	51.012900000000002	50.618400000000001	50.1723	49.770200000000003	49.446199999999997	49.155099999999997	48.885199999999998	48.634	48.4176	48.175400000000003	48.005499999999998	47.866700000000002	47.665599999999998	47.452300000000001	47.226199999999999	47.0182	46.777099999999997	46.524500000000003	46.296399999999998	46.062399999999997	45.818399999999997	45.618299999999998	45.404800000000002	45.185899999999997	45.009599999999999	44.872100000000003	44.763399999999997	44.640799999999999	44.54	44.456400000000002	44.379100000000001	44.316299999999998	44.231000000000002	44.11	43.969299999999997	43.861899999999999	43.731099999999998	43.534399999999998	43.3337	43.1755	43.032699999999998	42.902799999999999	42.780900000000003	42.636600000000001	42.488100000000003	42.393799999999999	42.284500000000001	42.143599999999999	42.0563	41.936399999999999	41.814	41.775399999999998	41.752499999999998	41.700499999999998	41.664200000000001	41.682699999999997	41.690399999999997	41.673400000000001	41.668199999999999	140 kppm	250	350	450	550	650	750	850	950	1050	1150	1250	1350	1450	1550	1650	1750	1850	1950	2050	2150	2250	2350	2450	2550	2650	2750	2850	2950	3050	3150	3250	3350	3450	3550	3650	3750	3850	3950	4050	4150	4250	4350	4450	4550	4650	4750	4850	4950	5050	5150	5250	5350	5450	5550	5650	5750	5850	5950	6050	6150	6250	6350	6450	6550	6650	6750	6850	6950	7050	7150	7250	7350	7450	7550	7650	7750	7850	7950	8050	8150	8250	8350	8450	8550	8650	8750	8850	8950	9050	9150	9250	9350	9450	9550	9650	9750	9850	9950	10050	10150	10250	10350	10450	10550	10650	10750	10850	10950	11050	11150	11250	11350	11450	11550	11650	11750	11850	11950	12050	12150	12250	12350	12450	12550	12650	12750	12850	12950	1139.1500000000001	813.68799999999999	633.07500000000005	518.21900000000005	438.803	380.76299999999998	336.488	301.72199999999998	273.72399999999999	250.624	231.286	214.87299999999999	200.76	188.477	177.636	168.078	159.51499999999999	151.76400000000001	144.79	138.41200000000001	132.602	127.31699999999999	122.496	118.11	114.09399999999999	110.404	107.05200000000001	103.955	101.09	98.427700000000002	95.939800000000005	93.538499999999999	91.330799999999996	89.284999999999997	87.292400000000001	85.355800000000002	83.544700000000006	81.811099999999996	80.041899999999998	78.344300000000004	76.813999999999993	75.352400000000003	74.015699999999995	72.836799999999997	71.736599999999996	70.6721	69.680999999999997	68.740899999999996	67.742500000000007	66.769400000000005	65.872	64.973299999999995	64.093699999999998	63.277500000000003	62.5122	61.721800000000002	61.005600000000001	60.330500000000001	59.679000000000002	59.060699999999997	58.473300000000002	57.8825	57.306199999999997	56.837000000000003	56.374499999999998	55.915100000000002	55.513399999999997	55.068600000000004	54.5443	54.064999999999998	53.612000000000002	53.102899999999998	52.628599999999999	52.216900000000003	51.859299999999998	51.5137	51.2134	50.926499999999997	50.631399999999999	50.4084	50.222000000000001	49.972000000000001	49.702399999999997	49.437800000000003	49.188099999999999	48.906999999999996	48.605200000000004	48.334800000000001	48.056199999999997	47.779699999999998	47.540599999999998	47.270499999999998	46.981400000000001	46.766800000000003	46.604999999999997	46.451099999999997	46.2742	46.106400000000001	45.976199999999999	45.899299999999997	45.814100000000003	45.698300000000003	45.551200000000001	45.384	45.245600000000003	45.081499999999998	44.861199999999997	44.614199999999997	44.4268	44.206299999999999	44.017699999999998	43.866500000000002	43.687100000000001	43.510100000000001	43.4	43.257800000000003	43.048499999999997	42.938299999999998	42.8123	42.7166	42.701900000000002	42.691000000000003	42.673200000000001	42.687399999999997	42.755899999999997	42.807600000000001	42.829599999999999	42.866999999999997	160 kppm	250	350	450	550	650	750	850	950	1050	1150	1250	1350	1450	1550	1650	1750	1850	1950	2050	2150	2250	2350	2450	2550	2650	2750	2850	2950	3050	3150	3250	3350	3450	3550	3650	3750	3850	3950	4050	4150	4250	4350	4450	4550	4650	4750	4850	4950	5050	5150	5250	5350	5450	5550	5650	5750	5850	5950	6050	6150	6250	6350	6450	6550	6650	6750	6850	6950	7050	7150	7250	7350	7450	7550	7650	7750	7850	7950	8050	8150	8250	8350	8450	8550	8650	8750	8850	8950	9050	9150	9250	9350	9450	9550	9650	9750	9850	9950	10050	10150	10250	10350	10450	10550	10650	10750	10850	10950	11050	11150	11250	11350	11450	11550	11650	11750	11850	11950	12050	12150	12250	12350	12450	12550	12650	12750	12850	12950	1248.45	891.75900000000001	693.80600000000004	567.90499999999997	480.83199999999999	417.16800000000001	368.572	330.38600000000002	299.62	274.214	252.934	234.86500000000001	219.327	205.803	193.869	183.351	173.928	165.39699999999999	157.732	150.72399999999999	144.334	138.511	133.19300000000001	128.34200000000001	123.89100000000001	119.79300000000001	116.059	112.6	109.396	106.41500000000001	103.633	100.953	98.495000000000005	96.204400000000007	93.984700000000004	91.849500000000006	89.8536	87.9328	85.981200000000001	84.104100000000003	82.422600000000003	80.798500000000004	79.298599999999993	77.966099999999997	76.719200000000001	75.524600000000007	74.387799999999999	73.311000000000007	72.175399999999996	71.083799999999997	70.066800000000001	69.054100000000005	68.052999999999997	67.126999999999995	66.266199999999998	65.373099999999994	64.573599999999999	63.814300000000003	63.088900000000002	62.401899999999998	61.755899999999997	61.092100000000002	60.451000000000001	59.909199999999998	59.371699999999997	58.856499999999997	58.3979	57.883899999999997	57.297400000000003	56.748600000000003	56.239600000000003	55.678899999999999	55.150199999999998	54.6663	54.257100000000001	53.854700000000001	53.4863	53.142200000000003	52.769399999999997	52.481499999999997	52.236699999999999	51.933599999999998	51.600499999999997	51.302300000000002	51.0139	50.661499999999997	50.309199999999997	49.994	49.683199999999999	49.374000000000002	49.095100000000002	48.793300000000002	48.489199999999997	48.247900000000001	48.054099999999998	47.881300000000003	47.695	47.493200000000002	47.330100000000002	47.196100000000001	47.071599999999997	46.922600000000003	46.732399999999998	46.505699999999997	46.329300000000003	46.125900000000001	45.858499999999999	45.574199999999998	45.350299999999997	45.1128	44.898899999999998	44.718000000000004	44.514699999999998	44.333799999999997	44.208500000000001	44.041699999999999	43.840400000000002	43.732999999999997	43.589799999999997	43.445099999999996	43.375	43.310600000000001	43.2256	43.163200000000003	43.154899999999998	43.139000000000003	43.086599999999997	43.043399999999998	Stogryn equation	250	350	450	550	650	750	850	950	1050	1150	1250	1350	1450	1550	1650	1750	1850	1950	2050	2150	2250	2350	2450	2550	2650	2750	2850	2950	3050	3150	3250	3350	3450	3550	3650	3750	3850	3950	4050	4150	4250	4350	4450	4550	4650	4750	4850	4950	5050	5150	5250	5350	5450	5550	5650	5750	5850	5950	6050	6150	6250	6350	6450	6550	6650	6750	6850	6950	7050	7150	7250	7350	7450	7550	7650	7750	7850	7950	8050	8150	8250	8350	8450	8550	8650	8750	8850	8950	9050	9150	9250	9350	9450	9550	9650	9750	9850	9950	10050	10150	10250	10350	10450	10550	10650	10750	10850	10950	11050	11150	11250	11350	11450	11550	11650	11750	11850	11950	12050	12150	12250	12350	12450	12550	12650	12750	12850	12950	240	159.99799999999999	125.378	103.453	88.396500000000003	77.518199999999993	69.332899999999995	63.000100000000003	57.9679	53.907899999999998	50.5702	47.769100000000002	45.381100000000004	43.326799999999999	41.535499999999999	39.973599999999998	38.5914	37.380800000000001	36.322899999999997	35.387799999999999	34.5745	33.875300000000003	33.276699999999998	32.768999999999998	32.334800000000001	31.965900000000001	31.658899999999999	31.3935	31.163	30.959099999999999	30.7774	30.593599999999999	30.451899999999998	30.317799999999998	30.1816	30.0611	29.992599999999999	29.9041	29.820699999999999	29.771999999999998	29.765599999999999	29.767199999999999	29.829799999999999	29.91	29.9956	30.110299999999999	30.206199999999999	30.279299999999999	30.339600000000001	30.412700000000001	30.480399999999999	30.532	30.597000000000001	30.672499999999999	30.746700000000001	30.8142	30.899799999999999	31.0002	31.103200000000001	31.218599999999999	31.3477	31.458500000000001	31.598199999999999	31.747199999999999	31.887499999999999	32.036699999999996	32.1875	32.287599999999998	32.356400000000001	32.4313	32.510800000000003	32.5593	32.627700000000004	32.705200000000005	32.806600000000003	32.916600000000003	33.018700000000003	33.142099999999999	33.281999999999996	33.451799999999999	33.622799999999998	33.7714	33.915500000000002	34.0349	34.160499999999999	34.267699999999998	34.359900000000003	34.448300000000003	34.499099999999999	34.561999999999998	34.606000000000002	34.638500000000001	34.687100000000001	34.766500000000001	34.8645	34.999499999999998	35.139299999999999	35.295499999999997	35.465800000000002	35.651400000000002	35.830599999999997	35.960799999999999	36.057400000000001	36.149000000000001	36.227200000000003	36.290700000000001	36.300600000000003	36.297400000000003	36.306899999999999	36.325099999999999	36.360700000000001	36.378999999999998	36.382899999999999	36.393099999999997	36.455300000000001	36.548400000000001	36.641500000000001	36.751800000000003	36.833500000000001	36.921399999999998	37.027999999999999	37.121099999999998	37.1922	37.243600000000001	37.290599999999998	37.350200000000001	37.399099999999997	37.457599999999999	Frequency (GHz)


ε"




KCl	1.1090101640000001	1.4884728949999999	2.0645372950000001	2.3463224540000001	2.663483576	2.939096283	3.2354985979999999	3.4335452879999999	20000	40000	60000	80000	100000	120000	140000	160000	NaCl	1.000453169	1.563943635	2.0470253070000002	2.4211276019999999	2.7373190300000001	3.01263448	3.2590688499999998	3.47808063	20000	40000	60000	80000	100000	120000	140000	160000	Loss Ratio


Salinity (kppm)
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Incremental Pore Volume (mL/g)




Berea SS	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	1.6856431557243899E-6	9.0009547193403705E-7	1.0361610520703801E-6	3.1529253874396E-7	1.03084730085356E-7	3.5957441468781301E-9	4.8148134378133202E-14	3.13377730883079E-12	1.6739263891942699E-21	5.0660839815354199E-23	1.9670772999681801E-22	2.6472280685196801E-24	4.7438731137091699E-23	5.6695005713293896E-19	1.9548698983409399E-24	2.5874500366342799E-21	7.57013563064796E-21	6.5776346404117904E-25	6.2485346660774604E-22	2.71192002401221E-5	2.1761967218480999E-4	4.4399272883310898E-4	6.9637788692489201E-4	9.6266128821298404E-4	1.2297225184738599E-3	1.4848454156890501E-3	1.7171854851767399E-3	1.9192006438970501E-3	2.0879777148365901E-3	2.22639506682753E-3	2.3440236691385499E-3	2.4575474672019399E-3	2.5903536006808199E-3	2.7708695270121002E-3	3.0293501913547499E-3	3.3931806683540301E-3	3.8812770508229702E-3	4.4987024739384599E-3	5.2328994497656796E-3	6.0528465546667498E-3	6.9118877872824599E-3	7.7540762722492201E-3	8.5229435935616493E-3	9.17091965675354E-3	9.6674626693129505E-3	1.00043462589383E-2	1.01972669363021E-2	1.02837514132261E-2	1.0318012908101E-2	1.0363786481320801E-2	1.0486303828656601E-2	1.0744461789727201E-2	1.11839827150106E-2	1.1832090094685501E-2	1.26939890906214E-2	1.37513540685176E-2	1.4962996356189201E-2	1.6267908737063401E-2	1.75907760858535E-2	1.8849873915314602E-2	1.99669692665338E-2	2.0878529176115899E-2	2.15471535921096E-2	2.19718962907791E-2	2.21959836781024E-2	2.23106294870376E-2	2.2454043850302599E-2	2.28053405880928E-2	2.35735122114419E-2	2.49821413308382E-2	2.7250682935118599E-2	3.0573477968573501E-2	3.5097807645797702E-2	4.0902685374021502E-2	4.7980312258005101E-2	5.6222405284643097E-2	6.5413698554039001E-2	7.5234755873680101E-2	8.5275501012802096E-2	9.5059514045715304E-2	0.104077406227588	0.111825682222843	0.117846146225929	0.12176080048084199	0.123297907412052	0.1223064661026	0.11875860393047299	0.112740993499755	0.104437872767448	9.4108857214450795E-2	8.2064621150493594E-2	6.8643249571323395E-2	5.4189123213291099E-2	3.9035648107528603E-2	2.3492204025387702E-2	7.8353341668844206E-3	3.5986490016525402E-30	1.08159035194883E-32	5.6470035970052499E-33	2.5870217683936898E-34	1.6262493327976101E-36	1.74663939044361E-37	2.1559411276161199E-39	1.7643523355261E-38	7.4847027986758795E-38	1.3321722709498201E-38	1.34643622814803E-39	4.9949283760858098E-39	7.1698206641334605E-39	9.2678965729637605E-39	5.0413730123873901E-38	6.0566950251016499E-38	2.3542921226443701E-39	1.2288413629695901E-38	7.0837977540054899E-39	3.5829595844745399E-38	1.6666519849053701E-38	9.7620981075710498E-39	1.9127724038033701E-38	5.7352217431024298E-39	0	Lyon SS	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	4.6680221998940301E-7	4.8426261400891203E-7	5.3702984814663005E-7	6.8222493609937299E-7	1.0669411949493201E-6	2.0110692275920798E-6	3.9530414142063802E-6	7.3352143772353799E-6	1.27139883261406E-5	2.0714476704597399E-5	3.1924420909490402E-5	4.6815694076940397E-5	6.5700172854121707E-5	8.8751083239912905E-5	1.1611211812123599E-4	1.4809556887485E-4	1.8544057093094999E-4	2.29573939577676E-4	2.8279866091907003E-4	3.4834240796044398E-4	4.3022961472161098E-4	5.3298810962587595E-4	6.6124490695074201E-4	8.1928947474807501E-4	1.0106806876137801E-3	1.2379481922835101E-3	1.50239490903913E-3	1.8039650749415101E-3	2.14110501110553E-3	2.51054344698786E-3	2.9069541487842798E-3	3.3225473016500399E-3	3.74673935584723E-3	4.1661262512206997E-3	4.5649972744286E-3	4.9265185371041298E-3	5.2345115691423399E-3	5.4755238816142004E-3	5.6407307274639598E-3	5.7272119447588903E-3	5.7383445091545504E-3	5.6833140552043897E-3	5.5760261602699696E-3	5.4337740875780496E-3	5.2759377285838101E-3	5.1227253861725304E-3	4.9937637522816597E-3	4.90630185231566E-3	4.87301498651504E-3	4.8998100683093002E-3	4.9843234010040699E-3	5.1158498972654299E-3	5.2770776674151403E-3	5.4474393837153903E-3	5.6073814630508397E-3	5.74254756793379E-3	5.8469064533710402E-3	5.9241410344839096E-3	5.9870267286896697E-3	6.0550509952008698E-3	6.1509390361606997E-3	6.2970230355858803E-3	6.5123755484819404E-3	6.8113300949335098E-3	7.2035347111523099E-3	7.6951836235821204E-3	8.2907676696777292E-3	8.9946370571851696E-3	9.8118549212813308E-3	1.0748168453574101E-2	1.1809173040091899E-2	1.29989143460989E-2	1.43181476742029E-2	1.5762422233819899E-2	1.7320105805993E-2	1.8970519304275499E-2	2.0682457834482099E-2	2.2413533180951999E-2	2.41107307374477E-2	2.5712484493851599E-2	2.7152284979820199E-2	2.83634476363658E-2	2.9284417629241902E-2	2.9863834381103498E-2	3.0064595863223E-2	2.9866423457860902E-2	2.92666796594858E-2	2.8279522433876901E-2	2.69337147474288E-2	2.5269521400332399E-2	2.3335171863436699E-2	2.11833156645298E-2	1.88677981495857E-2	1.6440963372588099E-2	1.3951585628092201E-2	1.1443437077105E-2	8.9544449001550605E-3	6.5163448452949498E-3	4.1547250002622596E-3	1.88935420010238E-3	2.2548454278216501E-22	2.5810874890383699E-30	2.2329779085395299E-30	3.4319953471798203E-33	1.08021853913595E-35	5.0536677495165297E-35	9.0927059429996294E-33	1.45720283473492E-34	2.64933971820335E-39	1.14717996068067E-35	1.29311723636482E-36	3.3125987558867498E-35	1.34896219910992E-32	1.5983834944828901E-34	2.1771264750022298E-33	8.2159754200533302E-34	8.38662241709856E-35	3.6301791029536502E-34	9.7312931055908799E-36	1.36977257253325E-34	7.5185386041305703E-29	ILB	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	1.6865632801454901E-7	8.6634578622124496E-8	5.53318679763492E-9	6.1836183417630906E-14	4.4703385866404003E-28	1.0225130055968899E-36	3.3603641641956199E-39	1.49100925569926E-37	2.6334178847919998E-38	1.23978760592366E-39	1.13822866787754E-37	1.53576807389632E-37	1.48912288375852E-38	3.55987123045694E-38	1.85314925609405E-38	4.0491948451099201E-39	1.27017526758999E-37	9.8002890959177596E-38	1.0918752280800099E-38	9.1550447387494505E-37	1.2780776025415001E-22	3.1281716655939801E-4	6.9196755066514004E-4	1.11773482058197E-3	1.5752878971397801E-3	2.0485892891883798E-3	2.5215391069650598E-3	2.97897448763251E-3	3.4074711147695702E-3	3.7959271576255499E-3	4.1359234601259197E-3	4.4218865223228897E-3	4.6510957181453696E-3	4.8235952854156399E-3	4.9420371651649397E-3	5.0114784389734199E-3	5.03911962732672E-3	5.0339526496827602E-3	5.0063100643455904E-3	4.9673076719045596E-3	4.9282335676252799E-3	4.8999772407114497E-3	4.8926579765975397E-3	4.9156211316585497E-3	4.9779466353356804E-3	5.0894729793071703E-3	5.2621536888182103E-3	5.5113681592047197E-3	5.8566825464367797E-3	6.3216160051524596E-3	6.9321715272963004E-3	7.7141560614108996E-3	8.68958979845047E-3	9.8726637661456992E-3	1.12658264115452E-2	1.2856624089181401E-2	1.46159064024686E-2	1.6497900709509801E-2	1.8442416563630101E-2	2.0379083231091499E-2	2.2233229130506502E-2	2.3932680487632699E-2	2.5414677336811999E-2	2.6632018387317598E-2	2.7557646855711899E-2	2.8187049552798198E-2	2.8538076207041699E-2	2.86481585353612E-2	2.8569253161549499E-2	2.8361195698380401E-2	2.80844029039144E-2	2.7792887762188901E-2	2.7528481557965199E-2	2.7316845953464501E-2	2.7165545150637599E-2	2.7064135298132799E-2	2.69859991967678E-2	2.68915630877017E-2	2.6732476428151099E-2	2.64563728123903E-2	2.60117575526237E-2	2.5352617725729901E-2	2.4442311376333199E-2	2.3256404325365999E-2	2.1784229204058599E-2	2.0029090344905801E-2	1.8007276579737601E-2	1.57461017370224E-2	1.32813183590769E-2	1.06542659923434E-2	7.9090418294072099E-3	5.08996658027172E-3	2.23947083577513E-3	2.0055166588310601E-36	9.6070934779397601E-39	5.0828996515985795E-38	3.6650176607275501E-38	6.1776102669913102E-39	3.3921666328434703E-39	2.28744402018283E-38	6.0066294335682494E-39	2.1774664733266098E-39	5.7867320733525402E-40	3.5338701374513901E-39	1.40188700967983E-40	9.4090059270228001E-39	5.5859932657410799E-39	1.13071613865448E-39	2.8998610550584099E-40	9.5868433138317994E-41	9.8278946756649504E-40	1.7628334681206199E-42	6.7822845673321098E-43	5.5715626941554701E-42	1.25462875795933E-39	2.0641112366519899E-39	1.7263997080481699E-42	4.4274165110189003E-40	2.8704001561444498E-39	7.1344869233555101E-40	4.1433843244883201E-33	UT 1	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	4.2480854745008401E-7	1.13037674509541E-6	3.3788021482905602E-6	9.0463499873294495E-6	2.1764255507150601E-5	4.76069726573769E-5	9.5683259132783806E-5	1.78385467734187E-4	3.1113519798964202E-4	5.1161565352231199E-4	7.9863471910357399E-4	1.1908687883987999E-3	1.70576921664178E-3	2.35888082534074E-3	3.1637488864362201E-3	4.1324952617287601E-3	5.2770157344639301E-3	6.6106035374104899E-3	8.1496620550751599E-3	9.9150389432907104E-3	1.1932504363358E-2	1.4231950044631901E-2	1.68450586497783E-2	1.9801411777734701E-2	2.3123282939195602E-2	2.6819581165909701E-2	3.0879585072398099E-2	3.5267166793346398E-2	3.99161987006664E-2	4.47277352213859E-2	4.9569524824619203E-2	5.4278291761875097E-2	5.8665130287408801E-2	6.2524259090423501E-2	6.5644942224025699E-2	6.7826122045516898E-2	6.8892687559127794E-2	6.8712003529071794E-2	6.7208789288997595E-2	6.4376726746559101E-2	6.0284972190856899E-2	5.5078443139791398E-2	4.8971377313136999E-2	4.2234264314174597E-2	3.5175219178199699E-2	2.81173754483461E-2	2.13744770735502E-2	1.52272377163171E-2	9.9029159173369408E-3	5.5602928623557004E-3	2.28152680210769E-3	7.1445341745857095E-5	1.1970067202883801E-31	3.09259492204162E-30	1.1996774105395999E-29	2.02346549556966E-24	1.04206800460815E-3	2.4078898131847299E-3	3.75452451407909E-3	4.9565392546355698E-3	5.9270905330777099E-3	6.61834608763456E-3	7.0183207280933796E-3	7.1450071409344604E-3	7.0388056337833396E-3	6.7542893812060304E-3	6.3522551208734504E-3	5.8928038924932402E-3	5.4299086332321098E-3	5.00758457928895E-3	4.6575511805713099E-3	4.3981634080410004E-3	4.2343977838754602E-3	4.1587958112359004E-3	4.1532781906425901E-3	4.1917562484741202E-3	4.24332171678543E-3	4.2757010087370803E-3	4.2585623450577198E-3	4.1662859730422497E-3	3.9799101650714796E-3	3.6881146952509802E-3	3.2872755546122698E-3	2.7807517908513498E-3	2.1776393987238398E-3	1.49124802555888E-3	7.3753070319071401E-4	5.8556456774631498E-19	1.9028025147984099E-25	1.9106920769452099E-29	8.5446060690989295E-29	1.4571915802948599E-31	7.9377676617242093E-30	2.9374166785205002E-32	1.27461085898927E-31	3.2597035075217898E-33	4.9299930383691401E-32	1.58727898505975E-32	1.84165650673889E-40	2.3406448769003101E-40	5.45379897816211E-33	1.11356249055373E-31	2.00264472610281E-34	4.73164421460465E-36	1.0422966614735101E-32	1.0799061624176901E-32	1.2820210284400599E-32	4.3261465127343203E-33	1.03443583687597E-32	1.9030288119159399E-34	4.4782185271270702E-32	4.1623127222724298E-33	1.9435546397281701E-35	3.5607184070796001E-34	4.0408507277118901E-33	2.7905927321253998E-32	5.89052209239426E-32	8.4850538278724299E-32	1.8462398762671299E-33	3.6674903589405099E-32	0	BK 1	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	9.9888197269137798E-8	1.14431752962218E-8	7.6966139017642304E-10	7.9051552088170393E-15	4.1664855843724403E-17	7.7295549721949304E-26	5.3059929691258402E-29	2.0221136676173102E-33	1.42310941463656E-31	2.14533610083811E-38	1.4012984643248101E-45	1.02003147417238E-36	8.8176357491469296E-26	5.5701486188139902E-22	1.22351903317898E-19	7.7895703297282304E-21	1.7429126366541499E-24	9.7455365049137203E-23	5.2357278092283803E-24	2.34821976928348E-23	4.29412292237305E-24	2.9391406723818001E-25	1.34335729395261E-22	6.1971398101224604E-23	3.4257026717126497E-21	2.3023394612636399E-23	7.4346211789772303E-24	8.3059581229278196E-23	3.5332890618231798E-21	2.1814081573440899E-21	1.41295363223708E-21	4.3988654081779699E-25	5.4490711772814295E-4	2.0084481220692301E-3	3.7523079663515E-3	5.7917027734220002E-3	8.1304246559739096E-3	1.0756863281130701E-2	1.36405639350414E-2	1.6729775816202101E-2	1.9950397312641099E-2	2.3206617683172202E-2	2.63834353536367E-2	2.9351150617003399E-2	3.1971830874681403E-2	3.4107547253370202E-2	3.5630069673061301E-2	3.64313311874866E-2	3.6433748900890302E-2	3.5599268972873598E-2	3.3935874700546202E-2	3.1500589102506603E-2	2.83980928361415E-2	2.4774791672825799E-2	2.0808519795536901E-2	1.6694879159331301E-2	1.26316519454121E-2	8.8031701743602701E-3	5.3665125742554604E-3	2.4410858750343301E-3	1.0252069478156E-4	3.3131988382633399E-21	1.66388451172606E-23	7.0586991071427696E-22	4.9629042094622202E-24	3.8342394971650002E-23	4.5416214838406298E-23	4.16345284658862E-24	1.9968453007037201E-21	1.59697680968996E-13	7.0610723923891696E-4	1.361467060633E-3	1.87543570064008E-3	2.2366945631802E-3	2.4479534476995399E-3	2.5226653087884101E-3	2.4815329816192302E-3	2.3491494357585898E-3	2.1510594524443102E-3	1.91143259871751E-3	1.65143189951777E-3	1.3882743660360501E-3	1.13491038791835E-3	9.0017484035342899E-4	6.8927847314625903E-4	5.0447997637093002E-4	3.4581410000100699E-4	2.1179503528401199E-4	1.00013618066441E-4	7.6147575782670098E-6	1.5773032497625401E-15	6.5334635689374203E-17	7.0384869407971004E-20	2.8580427869853897E-20	1.33671959741503E-23	1.9576850589217501E-22	9.7192302025351295E-24	2.11640084382634E-23	3.82983206503554E-28	6.6483937337959198E-20	1.23470678126125E-12	2.7608626359423403E-20	9.5270518226800199E-29	6.04116456586793E-21	8.0100350833438402E-27	2.9494564551831898E-19	3.36474838708084E-25	5.3763969336447604E-23	5.58766991766085E-25	1.0903727570918501E-22	3.9402223583233901E-15	2.4621527410140099E-23	3.3201892414536198E-20	1.1036789236309301E-24	4.32965335953917E-22	1.2861261042328699E-21	3.1763607608240398E-25	2.0608110401475401E-21	5.4498673489021104E-21	9.7815874482823206E-23	1.5744579602135899E-16	BK 2	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	1.45280603192077E-6	1.49546269767597E-6	1.5894988791842401E-6	1.8743010059552E-6	2.59003377323097E-6	4.3615191316348501E-6	8.1706211858545396E-6	1.49571533256676E-5	2.55715513048926E-5	4.0801860450301299E-5	6.0955790104344399E-5	8.5464162111747996E-5	1.1260729661444199E-4	1.3950077118352001E-4	1.6250880435109101E-4	1.78220318048261E-4	1.8504020408727199E-4	1.8532974354457099E-4	1.8790685862768401E-4	2.1062538144178599E-4	2.8271379414945797E-4	4.4656754471361599E-4	7.5873103924095598E-4	1.2898501008749E-3	2.12340033613145E-3	3.3530094660818499E-3	5.0782081671059097E-3	7.3984949849545904E-3	1.04057323187589E-2	1.4175077900290401E-2	1.87549162656068E-2	2.41565126925706E-2	3.03442981094121E-2	3.7227865308523102E-2	4.4656697660684502E-2	5.2418678998947102E-2	6.0243215411901398E-2	6.7809469997882801E-2	7.4760004878044101E-2	8.0719493329524994E-2	8.5317663848400102E-2	8.8215194642543696E-2	8.9130587875843006E-2	8.7865740060806205E-2	8.4327600896358407E-2	7.8543767333030701E-2	7.0669703185558305E-2	6.0986574739217703E-2	4.9888797104358597E-2	3.7861756980419103E-2	2.5450712069869E-2	1.32231032475829E-2	1.7273289849981601E-3	3.2004152558043702E-22	5.1632126382629398E-23	7.3401241622295295E-23	4.0548368762453602E-23	1.5571402400981899E-22	2.57162754422478E-23	8.6827654229156904E-23	2.5186152709785898E-22	2.2355618807657002E-22	3.14325319554348E-23	2.6245903243377801E-24	2.4355384278949801E-24	9.26734069931014E-24	8.7556492285821501E-24	4.9654840212805702E-23	7.7204223926040603E-22	1.94542153622023E-4	1.5923399478197E-3	2.5042917113751099E-3	2.9930039308965202E-3	3.1311972998082599E-3	2.9959180392324898E-3	2.6636226102709701E-3	2.20601796172559E-3	1.6866640653461201E-3	1.15844211541116E-3	6.6207972122356296E-4	2.2582284873351401E-4	1.79402501698066E-20	4.4158937793995901E-23	1.7747986105325201E-29	5.87289315659521E-30	1.9649905419928199E-22	1.45003681513782E-26	4.5434820355508303E-28	8.8865373566141401E-28	2.4010670305776699E-26	2.8537166505886502E-25	1.7557025124662001E-25	4.1063641661691302E-24	7.4931496291563599E-25	2.5121311025503801E-24	5.5897493519255201E-27	1.1716097015791199E-19	2.5058346120201301E-24	6.7745498439821201E-21	1.12650758045197E-17	6.6770681428351897E-8	1.65680085046915E-5	3.14814387820661E-5	4.2814594053197598E-5	5.1206163334427401E-5	5.7208693760912798E-5	6.1302736867219196E-5	6.3892039179336198E-5	6.5310960053466206E-5	6.5834989072754898E-5	6.5692242060322301E-5	6.5060623455792598E-5	6.4084364566951895E-5	6.2877603340893903E-5	6.1528022342827103E-5	6.0103531723143499E-5	5.8653047744883197E-5	5.7214856497011997E-5	5.5815919040469399E-5	5.4473173804581098E-5	5.3196003136690699E-5	BK 3	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	4.4568326984517599E-7	6.4730357962616804E-7	1.3760495676251501E-6	3.5355594718566799E-6	8.4971425167168406E-6	1.8561731849331399E-5	3.72136455553118E-5	6.9081674155313495E-5	1.19662116048857E-4	1.94721476873382E-4	2.9942969558760502E-4	4.3736654333770199E-4	6.0960644623264605E-4	8.14100378192961E-4	1.0455321753397499E-3	1.2957396684214399E-3	1.55468063894659E-3	1.8118188017979199E-3	2.05773091875016E-3	2.2857084404677101E-3	2.4931482039391899E-3	2.6825834065675701E-3	2.86227208562195E-3	3.0463361181318699E-3	3.25447949580848E-3	3.5113492049276798E-3	3.8455766625702299E-3	4.28851461037993E-3	4.8726191744208301E-3	5.62939839437603E-3	6.58685946837067E-3	7.7664894051849799E-3	9.1799786314368196E-3	1.08260875567793E-2	1.26881906762719E-2	1.4733038842678001E-2	1.6911208629608099E-2	1.9159473478794001E-2	2.1405141800642E-2	2.3572122678160601E-2	2.5588188320398299E-2	2.7392653748393E-2	2.89434678852558E-2	3.0222663655877099E-2	3.1239202246069901E-2	3.2028596848249401E-2	3.2649166882038103E-2	3.3175200223922702E-2	3.3687736839056001E-2	3.4263886511325801E-2	3.4965775907039601E-2	3.5830207169055897E-2	3.6860395222902298E-2	3.80210503935813E-2	3.9238076657056802E-2	4.04036007821559E-2	4.1386295109987203E-2	4.2045868933200801E-2	4.22497056424617E-2	4.1889093816280303E-2	4.0892567485570901E-2	3.9234545081853797E-2	3.6938466131687102E-2	3.4074489027261699E-2	3.07525936514139E-2	2.7112305164337099E-2	2.3310268297791401E-2	1.9507003948092402E-2	1.5854140743613201E-2	1.24833406880497E-2	9.4979247078299505E-3	6.9678784348070604E-3	4.9283197149634301E-3	3.3811314497143E-3	2.2990736179053701E-3	1.6315975226461801E-3	1.3116046320646999E-3	1.26248784363269E-3	1.40488427132368E-3	1.66265142615884E-3	1.96766667068004E-3	2.2631813772022698E-3	2.5056339800357801E-3	2.6650044601410601E-3	2.7239609044045201E-3	2.67613912001252E-3	2.5239323731511801E-3	2.2761342115700202E-3	1.9456990994513E-3	1.5477982815355E-3	1.09826296102255E-3	6.1243167147040302E-4	1.04372040368616E-4	5.8175140987905196E-18	2.8738777380960401E-19	2.48869223067618E-23	2.2907249995152001E-29	1.33438402864259E-27	5.8696312067914496E-32	3.3326296342104697E-32	1.35115255260552E-35	1.7423994603803701E-35	1.7472555492256499E-35	1.2008567319877899E-40	1.3681289449471001E-37	1.5878947041793501E-35	8.8365305394809903E-36	8.3139917903826899E-38	1.7979089117542901E-32	9.9484807536663808E-35	3.5258782520496599E-38	1.5018329802811499E-33	1.9728376611781901E-37	1.03569885420339E-38	4.7660388836245299E-39	5.1791991241445201E-42	2.82686266484734E-36	4.5120986253064702E-32	2.2509438385631799E-38	7.4304691849902004E-40	1.1190692113895901E-30	BK 4	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	4.3798772253467098E-7	5.8838548966377804E-7	1.1314921266603E-6	2.8112176551076101E-6	6.7493051574274398E-6	1.47487053254735E-5	2.9587961762445E-5	5.4985612223390402E-5	9.5409690402448096E-5	1.55653033289127E-4	2.4020062119234299E-4	3.5247331834398199E-4	4.9406685866415501E-4	6.6411611624061996E-4	8.5890386253595298E-4	1.0718087432905999E-3	1.2936439597979099E-3	1.5133901033550501E-3	1.71926547773182E-3	1.90003484021872E-3	2.0464276894926999E-3	2.1525421179831002E-3	2.2171370219439199E-3	2.2447565570473602E-3	2.2466769441962199E-3	2.2416799329221201E-3	2.2566528059542101E-3	2.3269592784345098E-3	2.4964632466435402E-3	2.8170095756649902E-3	3.3471314236521699E-3	4.1497619822621302E-3	5.2888225764036101E-3	6.8247164599597402E-3	8.8089564815163595E-3	1.1278331279754601E-2	1.42491338774561E-2	1.77119635045528E-2	2.1627569571137401E-2	2.5924112647771801E-2	3.0496165156364399E-2	3.5205796360969502E-2	3.9886072278022697E-2	4.4347293674945797E-2	4.83860373497009E-2	5.1796924322843503E-2	5.43865822255611E-2	5.5988825857639299E-2	5.6479811668395899E-2	5.57913593947887E-2	5.3920630365610102E-2	5.0934474915266002E-2	4.6967260539531701E-2	4.22119908034801E-2	3.6905463784933E-2	3.1309138983488E-2	2.5688063353300001E-2	2.02902890741825E-2	1.53290852904319E-2	1.09696947038173E-2	7.3215896263718596E-3	4.4364472851157102E-3	2.3113316856324599E-3	8.9609285350888902E-4	1.0373520490247699E-4	3.7477668419542401E-27	6.8923164641819796E-30	2.9541365802288001E-4	8.0891570542007598E-4	1.3694703811779601E-3	1.89955288078635E-3	2.3450269363820501E-3	2.6744399219751302E-3	2.8762156143784501E-3	2.9544492717832301E-3	2.9240807052701699E-3	2.8061883058398901E-3	2.6239419821649699E-3	2.3995812516659498E-3	2.15249974280595E-3	1.8983390182256601E-3	1.6488211695104801E-3	1.41211214940994E-3	1.19339954107999E-3	9.9554192274808797E-4	8.1968930317088897E-4	6.6579174017533595E-4	5.3297675913199696E-4	4.19873482314869E-4	3.2480576192028799E-4	2.4594468413852101E-4	1.81433002580888E-4	1.2944784248247699E-4	8.8251304987352301E-5	5.6230946938740001E-5	3.1921321351546699E-5	1.40035081130918E-5	1.4261885326050099E-6	1.60350292072175E-11	2.36353363096408E-13	5.9263147198591696E-16	3.81290187140628E-16	1.7520145286293699E-17	5.0123213956101904E-13	1.0894622877455299E-11	8.6576057434228904E-10	1.3639811413668199E-7	2.7082321594207302E-6	6.7251180553284897E-6	1.07057667264598E-5	1.45628146128728E-5	1.82489457074552E-5	2.17390297621022E-5	2.5012299374793599E-5	2.8061189368599999E-5	3.0884559237165302E-5	3.3487394830444801E-5	3.5874592867912698E-5	3.80568235414102E-5	4.0045244531938799E-5	4.1853865695884397E-5	EF 1	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	9.9999997764825801E-6	1.1220184154808501E-5	1.25892544165253E-5	1.41253750771284E-5	1.5848932787775899E-5	1.77827943116426E-5	1.9952623173594397E-5	2.2387212142348201E-5	2.5118865072727199E-5	2.8183829039335199E-5	3.1622774899005798E-5	3.54813374578952E-5	3.9810717105865405E-5	4.4668357819318703E-5	5.0118722021579701E-5	5.62341324985027E-5	6.30957335233688E-5	7.0794574916362713E-5	7.9432822763919801E-5	8.9125096797943099E-5	1.0000000149011599E-4	1.1220184713601999E-4	1.2589253485202701E-4	1.4125375449657401E-4	1.5848931670188902E-4	1.7782793939113601E-4	1.9952623546123498E-4	2.23872110247612E-4	2.5118863582611003E-4	2.8183829784393297E-4	3.1622776389122001E-4	3.5481339693069403E-4	3.9810717105865403E-4	4.4668358564376798E-4	5.01187205314636E-4	5.6234133243560698E-4	6.3095736503601002E-4	7.0794576406478808E-4	7.94328212738037E-4	8.912509083747861E-4	1E-3	1.1220184564590401E-3	1.2589254379272402E-3	1.4125375747680599E-3	1.58489322662353E-3	1.77827942371368E-3	1.99526226520538E-3	2.2387211322784403E-3	2.5118863582611001E-3	2.8183829784393303E-3	3.1622776985168401E-3	3.54813385009765E-3	3.9810717105865402E-3	4.4668359756469701E-3	5.0118722915649394E-3	5.6234130859375E-3	6.3095736503601006E-3	7.0794577598571693E-3	7.9432821273803696E-3	8.9125089645385701E-3	0.01	1.1220184326171801E-2	1.2589254379272401E-2	1.4125375747680601E-2	1.5848932266235301E-2	1.7782794952392499E-2	1.9952623367309498E-2	2.2387210845947202E-2	2.5118864059448201E-2	2.8183830261230402E-2	3.1622776031494104E-2	3.5481338500976498E-2	3.9810718536376903E-2	4.4668357849121001E-2	5.0118724822998E-2	5.6234130859375002E-2	6.3095733642578103E-2	7.0794578552246093E-2	7.9432823181152301E-2	8.9125091552734306E-2	0.1	0.11220184326171799	0.12589253997802699	0.14125375366210902	0.15848931884765599	0.17782794189453099	0.19952622985839802	0.22387211608886698	0.25118864440917898	0.28183828735351502	0.31622775268554604	0.354813385009765	0.39810717773437498	0.44668359375	0.50118722534179605	0.56234130859374998	0.630957336425781	0.70794580078125002	0.79432824707031202	0.89125091552734292	1	1.12201843261718	1.2589254150390601	1.41253759765625	1.58489318847656	1.7782794189453099	1.9952623291015601	2.2387211914062499	2.5118864746093701	2.8183828124999999	3.1622775878906202	3.5481337890625002	3.9810717773437498	4.4668359375	5.0118725585937502	5.6234130859375	6.3095732421874997	7.0794580078124998	7.9432822265625003	8.9125097656249999	10	EF 2	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	9.9999997764825801E-6	1.1220184154808501E-5	1.25892544165253E-5	1.41253750771284E-5	1.5848932787775899E-5	1.77827943116426E-5	1.9952623173594397E-5	2.2387212142348201E-5	2.5118865072727199E-5	2.8183829039335199E-5	3.1622774899005798E-5	3.54813374578952E-5	3.9810717105865405E-5	4.4668357819318703E-5	5.0118722021579701E-5	5.62341324985027E-5	6.30957335233688E-5	7.0794574916362713E-5	7.9432822763919801E-5	8.9125096797943099E-5	1.0000000149011599E-4	1.1220184713601999E-4	1.2589253485202701E-4	1.4125375449657401E-4	1.5848931670188902E-4	1.7782793939113601E-4	1.9952623546123498E-4	2.23872110247612E-4	2.5118863582611003E-4	2.8183829784393297E-4	3.1622776389122001E-4	3.5481339693069403E-4	3.9810717105865403E-4	4.4668358564376798E-4	5.01187205314636E-4	5.6234133243560698E-4	6.3095736503601002E-4	7.0794576406478808E-4	7.94328212738037E-4	8.912509083747861E-4	1E-3	1.1220184564590401E-3	1.2589254379272402E-3	1.4125375747680599E-3	1.58489322662353E-3	1.77827942371368E-3	1.99526226520538E-3	2.2387211322784403E-3	2.5118863582611001E-3	2.8183829784393303E-3	3.1622776985168401E-3	3.54813385009765E-3	3.9810717105865402E-3	4.4668359756469701E-3	5.0118722915649394E-3	5.6234130859375E-3	6.3095736503601006E-3	7.0794577598571693E-3	7.9432821273803696E-3	8.9125089645385701E-3	0.01	1.1220184326171801E-2	1.2589254379272401E-2	1.4125375747680601E-2	1.5848932266235301E-2	1.7782794952392499E-2	1.9952623367309498E-2	2.2387210845947202E-2	2.5118864059448201E-2	2.8183830261230402E-2	3.1622776031494104E-2	3.5481338500976498E-2	3.9810718536376903E-2	4.4668357849121001E-2	5.0118724822998E-2	5.6234130859375002E-2	6.3095733642578103E-2	7.0794578552246093E-2	7.9432823181152301E-2	8.9125091552734306E-2	0.1	0.11220184326171799	0.12589253997802699	0.14125375366210902	0.15848931884765599	0.17782794189453099	0.19952622985839802	0.22387211608886698	0.25118864440917898	0.28183828735351502	0.31622775268554604	0.354813385009765	0.39810717773437498	0.44668359375	0.50118722534179605	0.56234130859374998	0.630957336425781	0.70794580078125002	0.79432824707031202	0.89125091552734292	1	1.12201843261718	1.2589254150390601	1.41253759765625	1.58489318847656	1.7782794189453099	1.9952623291015601	2.2387211914062499	2.5118864746093701	2.8183828124999999	3.1622775878906202	3.5481337890625002	3.9810717773437498	4.4668359375	5.0118725585937502	5.6234130859375	6.3095732421874997	7.0794580078124998	7.9432822265625003	8.9125097656249999	10	EF 3	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	5.7533355857230998E-7	1.9875792531820399E-6	6.0002535064995704E-6	1.6062307622632899E-5	3.8626880268566297E-5	8.44174865051172E-5	1.6938833869062299E-4	3.1490411492995902E-4	5.4675887804478396E-4	8.9291838230565104E-4	1.3802242465317199E-3	2.03061732463538E-3	2.8576136101037199E-3	3.8637302350252802E-3	5.03933010622859E-3	6.3630165532231296E-3	7.8033534809946997E-3	9.3214418739080394E-3	1.08738113194704E-2	1.24151576310396E-2	1.39006935060024E-2	1.5288097783923101E-2	1.6539175063371599E-2	1.7621368169784501E-2	1.85091067105531E-2	1.9184827804565398E-2	1.9639423117041501E-2	1.9871922209858801E-2	1.9888486713170998E-2	1.9700922071933701E-2	1.9325211644172599E-2	1.8780399113893499E-2	1.8088081851601601E-2	1.7272442579269399E-2	1.6360564157366701E-2	1.53827089816331E-2	1.4372274279594401E-2	1.33652938529849E-2	1.2399523518979501E-2	1.1513178236782501E-2	1.07434820383787E-2	1.0125134140252999E-2	9.6888029947876896E-3	9.4598317518830299E-3	9.4573777168989095E-3	9.6943331882357597E-3	1.0178371332585799E-2	1.09142623841762E-2	1.1907201260328199E-2	1.3166248798370301E-2	1.4706451445817901E-2	1.6547983512282299E-2	1.8711095675826E-2	2.1206771954894E-2	2.40245759487152E-2	2.7120461687445599E-2	3.0408116057515099E-2	3.3756867051124503E-2	3.6997914314269999E-2	3.9938576519489198E-2	4.2382340878248201E-2	4.4151153415441499E-2	4.5105796307325301E-2	4.5160926878452301E-2	4.4292572885751703E-2	4.2537633329629898E-2	3.9986584335565498E-2	3.6771550774574203E-2	3.3052228391170502E-2	2.9001824557781199E-2	2.4794509634375499E-2	2.05950420349836E-2	1.65507700294256E-2	1.27858268097043E-2	9.3973223119974102E-3	6.4533590339124203E-3	3.9927810430526699E-3	2.0265337079763399E-3	5.4047984303906495E-4	3.7382827012207999E-37	6.4346224183331204E-41	6.2447464764171097E-41	1.39692641311612E-40	2.2518586062006901E-40	1.0584567820431E-40	1.9541723656333799E-39	9.8664824462680996E-33	1.8050643575406801E-6	3.3084794995374902E-4	6.0293404385447502E-4	8.0776278628036304E-4	9.4167538918554696E-4	1.00610440131276E-3	1.0061045177280901E-3	9.4905798323452397E-4	8.4360252367332502E-4	6.9879525108262897E-4	5.2349938778206695E-4	3.2596816890872999E-4	1.13590358523651E-4	1.44659025102804E-24	2.6023378995883799E-32	1.1875418748744301E-31	9.2185820774072395E-41	9.2257415691003905E-36	1.9590152531260899E-41	3.34686125219339E-41	5.3131632573339703E-41	2.30233337688567E-42	2.00287589505946E-41	2.09213860723695E-42	9.7141428715249209E-38	4.8666740341551895E-35	1.30671570355954E-33	1.13921026108463E-34	8.2043321140701195E-37	5.9987428226754603E-34	2.2112768358632701E-34	2.9081689097041098E-32	1.3759189294365699E-32	0	EF 4	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	6.9660131885029799E-7	2.26695988203573E-6	6.8430058490775898E-6	1.8320824892725701E-5	4.40718722529709E-5	9.6378011221531697E-5	1.93614308955147E-4	3.6066537722945202E-4	6.2822591280564601E-4	1.03091483470052E-3	1.60444586072117E-3	2.3823191877454502E-3	3.39256320148706E-3	4.6549746766686396E-3	6.1791595071554097E-3	7.9635092988610198E-3	9.9951168522238697E-3	1.2250530533492499E-2	1.4697159640491E-2	1.72951146960258E-2	1.9999224692583001E-2	2.2761005908250798E-2	2.55304090678691E-2	2.8257183730602198E-2	3.08918263763189E-2	3.3386107534170102E-2	3.5693269222974701E-2	3.7768095731735202E-2	3.9567023515701197E-2	4.1048645973205497E-2	4.21747080981731E-2	4.2911741882562603E-2	4.3233282864093697E-2	4.31224144995212E-2	4.2574312537908499E-2	4.1598394513130098E-2	4.0219690650701502E-2	3.8479212671518298E-2	3.6433190107345498E-2	3.4151297062635401E-2	3.1714018434286097E-2	2.92093232274055E-2	2.6728784665465299E-2	2.43630409240722E-2	2.2196600213646799E-2	2.0302053540945001E-2	1.8734104931354498E-2	1.7524227499961801E-2	1.6676926985382999E-2	1.61685943603515E-2	1.59494709223508E-2	1.5948627144098199E-2	1.6081249341368599E-2	1.62571817636489E-2	1.6389572992920799E-2	1.6402717679738998E-2	1.62383634597063E-2	1.58600639551877E-2	1.5255287289619401E-2	1.4435214921832E-2	1.34323071688413E-2	1.2295936234295301E-2	1.10866101458668E-2	9.8694562911987305E-3	8.7077179923653603E-3	7.6569737866520804E-3	6.7606018856167698E-3	6.0467924922704697E-3	5.5271922610700096E-3	5.19707845523953E-3	5.0368928350508196E-3	5.0149103626608797E-3	5.0907917320728302E-3	5.2197398617863603E-3	5.3568934090435496E-3	5.4615326225757599E-3	5.5006337352097E-3	5.4513593204319399E-3	5.3022145293653003E-3	5.0527979619801001E-3	4.7123264521360397E-3	4.29728021845221E-3	3.82862333208322E-3	3.3290414139628402E-3	2.82055628485977E-3	2.3227259516715999E-3	1.85151514597237E-3	1.4187901979312301E-3	1.0323306778445801E-3	6.9620151771232399E-4	4.1134943603537901E-4	1.7628740170039201E-4	8.0616692791843295E-14	1.8870979534698601E-38	1.7388891920326899E-35	3.1183305212859798E-34	2.2523909561241699E-35	8.9097805079756596E-32	5.8518502654669001E-29	5.9135938491562703E-30	1.38909126640059E-29	1.6011800001352701E-35	4.35939748266374E-34	4.1245718698262503E-29	3.78814922343448E-29	1.66907211703636E-36	1.2777526018223499E-34	2.19122341271446E-37	4.6210321261726201E-37	1.4987407505558199E-32	2.4097891484060399E-29	5.6948423415728803E-26	7.4299154659054095E-23	1.28186230822168E-14	1.9422295736148898E-6	2.2378033463610299E-5	4.1085451812250499E-5	5.8136400184594E-5	7.3636532761156505E-5	8.7693588284309899E-5	1.00411867606453E-4	WC 1	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	1.0993749128829201E-6	1.48597735005751E-6	2.9522179829655198E-6	7.3642977440613297E-6	1.7686696082819199E-5	3.8666388718411299E-5	7.76354354456998E-5	1.4448406000155901E-4	2.5128235574811599E-4	4.1135947685688702E-4	6.3789635896682696E-4	9.42191516514867E-4	1.3318116543814501E-3	1.8088555661961399E-3	2.3685747291892702E-3	2.9985923320054999E-3	3.67893720977008E-3	4.3830154463648796E-3	5.0795162096619597E-3	5.7351035065948902E-3	6.3176364637911302E-3	6.7996056750416704E-3	7.1614854969084202E-3	7.3947510682046396E-3	7.5043933466076799E-3	7.5108539313077901E-3	7.4513293802738103E-3	7.3803826235234703E-3	7.3696738108992499E-3	7.5065256096422603E-3	7.8910123556852306E-3	8.6313439533114399E-3	9.8375417292118003E-3	1.1613665148615801E-2	1.4049006626009899E-2	1.7208810895681301E-2	2.1125106140971101E-2	2.57882624864578E-2	3.1139999628066999E-2	3.70686165988445E-2	4.3407317250966998E-2	4.9936488270759499E-2	5.6390777230262701E-2	6.2471464276313698E-2	6.7864194512367207E-2	7.2261258959770203E-2	7.5386717915534904E-2	7.7021814882755196E-2	7.7027529478073106E-2	7.5361259281635201E-2	7.2085246443748405E-2	6.7365124821662903E-2	6.1458535492420197E-2	5.4694447666406597E-2	4.7445245087146697E-2	4.0094576776027603E-2	3.3004645258188199E-2	2.6486966758966401E-2	2.0780058577656701E-2	1.60365514457225E-2	1.2320536188781201E-2	9.6144797280430794E-3	7.8337686136364902E-3	6.8461908958852196E-3	6.49339519441127E-3	6.6115548834204596E-3	7.0488755591213703E-3	7.6782684773206702E-3	8.4043219685554504E-3	9.1645643115043605E-3	9.9258394911885192E-3	1.0677197948098099E-2	1.142103318125E-2	1.21641466394066E-2	1.29101192578673E-2	1.3653861358761701E-2	1.43786817789077E-2	1.50557206943631E-2	1.5645304694771701E-2	1.6099622473120599E-2	1.63661520928144E-2	1.6391344368457701E-2	1.61242298781871E-2	1.5519686974585001E-2	1.4541248790919699E-2	1.3163346797227801E-2	1.1372894980013299E-2	9.1701652854680998E-3	6.5688770264387096E-3	3.5954867489635901E-3	2.8772631776519098E-4	1.29627453338622E-29	2.6355012400873698E-32	2.0110776770252002E-30	2.77154747844787E-30	3.7424563195986397E-35	6.7217507351223699E-33	1.6951526322667799E-32	3.54643589357772E-31	1.76302558792118E-31	2.40531637711973E-33	8.6142211970861602E-35	8.5788587913468195E-35	6.5560075010243703E-35	3.8300177523048702E-39	1.2567453755691801E-35	4.1757425041623999E-35	2.6016475899568899E-37	2.1736605574594799E-34	5.1480545505521601E-35	2.3404744556894402E-34	2.01961730332525E-34	3.6307422841338399E-34	6.0159235220910697E-35	3.6734476839544197E-35	3.2251768880234101E-36	3.0601079646655202E-35	3.0125360297119798E-35	3.74211486374448E-34	1.2671694039113E-36	0	WC 2	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	4.5762629952150699E-7	1.2569751106639101E-6	3.76591901840583E-6	1.00807637863908E-5	2.42409714701352E-5	5.2971397963119603E-5	1.06266372313257E-4	1.97479050257243E-4	3.4265522845089398E-4	5.5902102030813596E-4	8.6275249486789096E-4	1.26635748893022E-3	1.77612097468227E-3	2.3900743108242698E-3	3.0968564096838201E-3	3.8756709545850702E-3	4.6973577700555299E-3	5.5264187976717897E-3	6.3237152062356403E-3	7.0494818501174398E-3	7.6663368381559797E-3	8.1420028582215292E-3	8.4515837952494604E-3	8.5793081670999492E-3	8.5197603330016101E-3	8.2786595448851499E-3	7.8733060508966394E-3	7.3328013531863603E-3	6.6980998963117599E-3	6.0219056904315896E-3	5.36831235513091E-3	4.81204036623239E-3	4.4370810501277403E-3	4.3345396406948497E-3	4.5994822867214602E-3	5.3266305476427E-3	6.6048093140125197E-3	8.5101462900638494E-3	1.10981836915016E-2	1.4395256526768201E-2	1.83897670358419E-2	2.3024292662739702E-2	2.8189729899168001E-2	3.3722780644893598E-2	3.9407987147569601E-2	4.4985122978687203E-2	5.0162240862846298E-2	5.4633919149637201E-2	5.8103792369365602E-2	6.0309581458568497E-2	6.1048407107591601E-2	6.0199439525604199E-2	5.7740744203329003E-2	5.3757391870021799E-2	4.8438824713230098E-2	4.20649908483028E-2	3.4982625395059502E-2	2.7574628591537399E-2	2.0226564258337E-2	1.32946502417325E-2	7.0789102464914296E-3	1.8041490111500001E-3	7.2853507160247201E-42	1.6591373817605799E-42	1.7726425573708901E-42	6.9947214145237498E-41	7.4268818609215305E-43	1.4039889573763199E-40	1.9393970746255401E-42	4.0615234689990498E-41	2.1439866504169701E-43	5.3744000002249699E-41	9.0280194992437097E-40	7.2899460792541504E-4	1.6899915644899E-3	2.3435002658516099E-3	2.6890365406870799E-3	2.74845259264111E-3	2.56039877422153E-3	2.1744428668171098E-3	1.64531648624688E-3	1.02776591666042E-3	3.7236732896417298E-4	4.8312679258403801E-38	1.78954459905804E-38	2.4820919438892599E-40	3.1729040608321099E-40	1.1084439008625001E-39	3.9051385603804002E-41	9.5893796640522298E-40	5.2225693116153696E-40	4.3302280547271901E-39	2.7286083697332802E-41	1.0829203703735899E-38	4.33980733102931E-39	4.2586819590341501E-39	9.6396330295798402E-39	3.47101629613257E-42	1.7263997080481699E-42	8.9168853206350306E-39	5.1608281012772198E-40	1.4135738388723E-40	4.42571673598167E-38	4.1179669303629701E-38	5.5159232978503699E-38	3.8655972808334599E-38	7.0995385396552499E-40	1.73355207553993E-38	4.9147897984692303E-38	5.6666262214558804E-38	7.8510010962116204E-38	7.5634862646255202E-37	1.51218442972761E-24	2.05775888611557E-28	1.9653897709304099E-7	6.0445545386755798E-5	1.15101407573092E-4	1.6437211888842201E-4	2.0873158064205199E-4	2.4862369173206302E-4	2.84466368611902E-4	WC 3	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	4.74260787086677E-7	1.4994830053183199E-6	4.52472613687859E-6	1.2112022886867599E-5	2.9125123546691601E-5	6.3642626628279605E-5	1.2766799773089501E-4	2.3723162303213E-4	4.1158052044920602E-4	6.71347486786544E-4	1.0358580620959399E-3	1.5199824701994599E-3	2.1310851443558901E-3	2.8666316065937198E-3	3.7128855474293202E-3	4.6449340879917101E-3	5.6280619464814602E-3	6.62030605599284E-3	7.5759026221930903E-3	8.4492424502968701E-3	9.1989506036043098E-3	9.7917132079601201E-3	1.02055454626679E-2	1.04323038831353E-2	1.04793263599276E-2	1.03701772168278E-2	1.01445131003856E-2	9.8570622503757407E-3	9.5756920054554905E-3	9.3784984201192804E-3	9.3499151989817602E-3	9.5758996903896297E-3	1.0138395242392999E-2	1.11093400046229E-2	1.2544549070298601E-2	1.44777512177824E-2	1.69150847941637E-2	1.98304001241922E-2	2.31618341058492E-2	2.6810301467776299E-2	3.06406244635581E-2	3.4485924988984999E-2	3.8155637681484202E-2	4.14470620453357E-2	4.4159814715385402E-2	4.6112079173326402E-2	4.7157134860753999E-2	4.7198314219713197E-2	4.62005548179149E-2	4.4196903705596903E-2	4.1288655251264503E-2	3.7638552486896501E-2	3.3457301557064001E-2	2.89845578372478E-2	2.4466581642627699E-2	2.0133387297391801E-2	1.6178501769900301E-2	1.2744045816361901E-2	9.9129369482397998E-3	7.7086873352527601E-3	6.10202550888061E-3	5.0225462764501502E-3	4.37306985259056E-3	4.0443995967507302E-3	3.9285160601138999E-3	3.9288662374019597E-3	3.9670835249125897E-3	3.9861216209828802E-3	3.9502708241343498E-3	3.8428222760558098E-3	3.6622660700231699E-3	3.4178621135652E-3	3.1252785120159301E-3	2.8027861844748198E-3	2.4683224037289602E-3	2.1374989300966202E-3	1.8225373933091699E-3	1.5319430967792799E-3	1.2707451824098799E-3	1.04105088394135E-3	8.4274093387648398E-4	6.7417440004646702E-4	5.3278746781870701E-4	4.1557796066626901E-4	3.19441576721146E-4	2.4138885783031499E-4	1.7867378483060701E-4	1.28846062580123E-4	8.9763751020654995E-5	5.95775018155109E-5	3.6709985579364002E-5	1.9818200598820099E-5	7.7716831583529694E-6	2.4714342572451599E-8	1.7834477227786299E-18	1.2651658968103999E-19	4.5758380416146598E-22	3.8458786665049898E-22	1.2851069724817701E-18	7.9193461870570999E-16	1.4483295673883799E-9	2.27819691644981E-6	5.7582919907872497E-6	9.2999234766466492E-6	1.2816675734938999E-5	1.6245325241470699E-5	1.9542512745829299E-5	2.26762385864276E-5	2.5627254217397401E-5	2.8385744371917099E-5	3.0947972845751697E-5	3.3314674510620501E-5	3.5491699236445102E-5	3.7485871871467598E-5	3.9306683902395801E-5	4.0963845094665797E-5	4.2469637264730402E-5	4.3832984374603202E-5	4.5066313759889399E-5	4.6179800847312402E-5	4.7185269067995203E-5	T2 Relaxation Time (ms)


Incremental Pore Volume (ml)




EF 1	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	7.7122331276768797E-7	2.62128219219448E-6	7.9055416790652004E-6	2.11648002732545E-5	5.0886006647488102E-5	1.11194349301513E-4	2.2306143364403299E-4	4.1450466960668499E-4	7.1917934110388095E-4	1.1732053244486399E-3	1.81051611434668E-3	2.6574614457786001E-3	3.7276551593094999E-3	5.0180563703179299E-3	6.5070251002907701E-3	8.1546977162361093E-3	9.9055878818035108E-3	1.1692969128489401E-2	1.3444343581795601E-2	1.5087266452610401E-2	1.6554798930883401E-2	1.7790066078305199E-2	1.87495630234479E-2	1.9405083730816799E-2	1.9744293764233499E-2	1.9770143553614599E-2	1.9499322399497001E-2	1.8960002809762899E-2	1.8189154565334299E-2	1.72296278178691E-2	1.6127249225974E-2	1.49281183257699E-2	1.36762876063585E-2	1.24119194224476E-2	1.11700100824236E-2	9.9796578288078308E-3	8.8638197630643793E-3	7.8394655138254096E-3	6.91808992996811E-3	6.1066425405442697E-3	5.40900835767388E-3	4.82814712449908E-3	4.3688504956662603E-3	4.0408070199191501E-3	3.8614359218627201E-3	3.8578088860958802E-3	4.0670200251042799E-3	4.5345681719481902E-3	5.3105815313756397E-3	6.4440346322953701E-3	7.9753752797842008E-3	9.92825534194707E-3	1.2301309034228301E-2	1.50611354038119E-2	1.8137764185667E-2	2.1423809230327599E-2	2.4778107181191399E-2	2.80339792370796E-2	3.1011439859866999E-2	3.3531922847032498E-2	3.5433657467365202E-2	3.6585759371518999E-2	3.6899503320455503E-2	3.63356433808803E-2	3.4907404333353001E-2	3.2679006457328699E-2	2.9760222882032301E-2	2.6297487318515701E-2	2.2462483495473799E-2	1.84392891824245E-2	1.4411246404051699E-2	1.05487331748008E-2	6.9988500326871803E-3	3.8777238223701698E-3	1.26580300275236E-3	5.4091511603950402E-19	9.7235186018772106E-21	9.9191937288487997E-30	8.0550402443769408E-31	1.6620600160436899E-27	5.6669170555288703E-29	8.6480613927424795E-32	4.0173527377797302E-26	7.0593351234076997E-20	2.9831573443022501E-19	9.4386064180822599E-19	1.21266719361301E-4	5.48048352357E-4	8.4133772179484302E-4	9.9847291130572492E-4	1.02491595316678E-3	9.3194481451064305E-4	7.34550354536622E-4	4.4965717825107201E-4	9.4705290393903797E-5	5.7549663073767302E-15	5.1600213170966201E-18	1.0914657876160001E-20	1.3545258306435899E-19	1.6260137293579901E-22	2.2330984637962E-21	2.5860226654014799E-20	1.1016564972623899E-22	1.1227978982783099E-28	4.7001453624295499E-28	4.7409327067917801E-28	2.26478633428295E-29	9.1390937946853703E-27	5.6868389433981996E-22	7.0414945178055501E-21	1.5270783992187599E-28	3.91729817345988E-29	8.0931082057503501E-30	9.5873754185975497E-32	7.4090289034158704E-28	3.64696777959504E-35	2.6730243789309601E-33	5.1955182200653102E-36	1.1456925843753099E-34	2.83040855532302E-36	0	EF 2	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	8.9238926648249596E-7	3.0829226034256799E-6	9.3070575530873595E-6	2.4915072572184699E-5	5.9919770137639703E-5	1.3096829934511301E-4	2.6285488274879699E-4	4.8885442083701405E-4	8.4930716548115004E-4	1.3882829807698701E-3	2.1486713085323498E-3	3.1664930284023198E-3	4.4654612429440004E-3	6.0527785681188098E-3	7.9168789088725992E-3	1.0027396492660001E-2	1.23372469097375E-2	1.4786319807171801E-2	1.7306128516793199E-2	1.9824707880616101E-2	2.2271145135164198E-2	2.4579342454671801E-2	2.6690799742937001E-2	2.8556386008858601E-2	3.01371905952692E-2	3.1404644250869702E-2	3.2340094447135898E-2	3.2934036105871201E-2	3.3185217529535203E-2	3.30997444689273E-2	3.2690308988094302E-2	3.19756641983985E-2	3.0980266630649501E-2	2.97340545803308E-2	2.8272174298763199E-2	2.6634417474269801E-2	2.4864263832569101E-2	2.3007431998848901E-2	2.1110134199261599E-2	1.9217230379581399E-2	1.7370656132698E-2	1.5608393587172E-2	1.3964279554784201E-2	1.2468809261918E-2	1.11510520800948E-2	1.00416215136647E-2	9.1764181852340698E-3	8.6005944758653606E-3	8.3718113601207698E-3	8.5616111755371094E-3	9.2535652220249107E-3	1.05370348319411E-2	1.2495982460677599E-2	1.5193379484117E-2	1.8653117120265902E-2	2.2842634469270699E-2	2.7660192921757601E-2	3.2930333167314502E-2	3.8409724831581102E-2	4.3803490698337499E-2	4.8789877444505601E-2	5.3049683570861803E-2	5.6295990943908601E-2	5.8300279080867698E-2	5.8911878615617697E-2	5.8069154620170503E-2	5.5802129209041498E-2	5.2227314561605398E-2	4.75361123681068E-2	4.1978500783443402E-2	3.5843592137098299E-2	2.9438674449920599E-2	2.3068079724907799E-2	1.70131940394639E-2	1.15148918703198E-2	6.7596081644296603E-3	2.8701641131192398E-3	2.3150241868474101E-23	2.5643761897144101E-43	4.20389539297445E-45	0	4.7644147787043701E-44	0	1.9758308346979901E-43	4.1587987833747698E-36	3.8942567373991597E-32	4.34790592407807E-4	1.1373237939551399E-3	1.6276047099381601E-3	1.8829721957445099E-3	1.9001296022906899E-3	1.6906425589695499E-3	1.2765236897394E-3	6.8626494612544699E-4	1.8129021509761699E-19	1.6354034122764199E-30	3.1373671317768299E-41	1.0789998175301E-43	5.6051938572992602E-45	2.8025969286496301E-45	5.2408562565748101E-42	5.0741017393201601E-42	0	1.4012984643248101E-45	1.65353218790328E-43	6.5440638283968901E-43	4.4281031472664204E-43	0	2.8025969286496301E-45	2.9427267750821099E-44	1.4012984643248101E-45	8.4077907859488999E-45	1.4012984643248101E-45	4.20389539297445E-45	1.12103877145985E-44	0	4.06376554654196E-44	1.1210387714598501E-43	9.0467828856810101E-42	3.4276320956770698E-40	0	EF 3	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	5.7533355857230998E-7	1.9875792531820399E-6	6.0002535064995704E-6	1.6062307622632899E-5	3.8626880268566297E-5	8.44174865051172E-5	1.6938833869062299E-4	3.1490411492995902E-4	5.4675887804478396E-4	8.9291838230565104E-4	1.3802242465317199E-3	2.03061732463538E-3	2.8576136101037199E-3	3.8637302350252802E-3	5.03933010622859E-3	6.3630165532231296E-3	7.8033534809946997E-3	9.3214418739080394E-3	1.08738113194704E-2	1.24151576310396E-2	1.39006935060024E-2	1.5288097783923101E-2	1.6539175063371599E-2	1.7621368169784501E-2	1.85091067105531E-2	1.9184827804565398E-2	1.9639423117041501E-2	1.9871922209858801E-2	1.9888486713170998E-2	1.9700922071933701E-2	1.9325211644172599E-2	1.8780399113893499E-2	1.8088081851601601E-2	1.7272442579269399E-2	1.6360564157366701E-2	1.53827089816331E-2	1.4372274279594401E-2	1.33652938529849E-2	1.2399523518979501E-2	1.1513178236782501E-2	1.07434820383787E-2	1.0125134140252999E-2	9.6888029947876896E-3	9.4598317518830299E-3	9.4573777168989095E-3	9.6943331882357597E-3	1.0178371332585799E-2	1.09142623841762E-2	1.1907201260328199E-2	1.3166248798370301E-2	1.4706451445817901E-2	1.6547983512282299E-2	1.8711095675826E-2	2.1206771954894E-2	2.40245759487152E-2	2.7120461687445599E-2	3.0408116057515099E-2	3.3756867051124503E-2	3.6997914314269999E-2	3.9938576519489198E-2	4.2382340878248201E-2	4.4151153415441499E-2	4.5105796307325301E-2	4.5160926878452301E-2	4.4292572885751703E-2	4.2537633329629898E-2	3.9986584335565498E-2	3.6771550774574203E-2	3.3052228391170502E-2	2.9001824557781199E-2	2.4794509634375499E-2	2.05950420349836E-2	1.65507700294256E-2	1.27858268097043E-2	9.3973223119974102E-3	6.4533590339124203E-3	3.9927810430526699E-3	2.0265337079763399E-3	5.4047984303906495E-4	3.7382827012207999E-37	6.4346224183331204E-41	6.2447464764171097E-41	1.39692641311612E-40	2.2518586062006901E-40	1.0584567820431E-40	1.9541723656333799E-39	9.8664824462680996E-33	1.8050643575406801E-6	3.3084794995374902E-4	6.0293404385447502E-4	8.0776278628036304E-4	9.4167538918554696E-4	1.00610440131276E-3	1.0061045177280901E-3	9.4905798323452397E-4	8.4360252367332502E-4	6.9879525108262897E-4	5.2349938778206695E-4	3.2596816890872999E-4	1.13590358523651E-4	1.44659025102804E-24	2.6023378995883799E-32	1.1875418748744301E-31	9.2185820774072395E-41	9.2257415691003905E-36	1.9590152531260899E-41	3.34686125219339E-41	5.3131632573339703E-41	2.30233337688567E-42	2.00287589505946E-41	2.09213860723695E-42	9.7141428715249209E-38	4.8666740341551895E-35	1.30671570355954E-33	1.13921026108463E-34	8.2043321140701195E-37	5.9987428226754603E-34	2.2112768358632701E-34	2.9081689097041098E-32	1.3759189294365699E-32	0	EF 4	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	6.9660131885029799E-7	2.26695988203573E-6	6.8430058490775898E-6	1.8320824892725701E-5	4.40718722529709E-5	9.6378011221531697E-5	1.93614308955147E-4	3.6066537722945202E-4	6.2822591280564601E-4	1.03091483470052E-3	1.60444586072117E-3	2.3823191877454502E-3	3.39256320148706E-3	4.6549746766686396E-3	6.1791595071554097E-3	7.9635092988610198E-3	9.9951168522238697E-3	1.2250530533492499E-2	1.4697159640491E-2	1.72951146960258E-2	1.9999224692583001E-2	2.2761005908250798E-2	2.55304090678691E-2	2.8257183730602198E-2	3.08918263763189E-2	3.3386107534170102E-2	3.5693269222974701E-2	3.7768095731735202E-2	3.9567023515701197E-2	4.1048645973205497E-2	4.21747080981731E-2	4.2911741882562603E-2	4.3233282864093697E-2	4.31224144995212E-2	4.2574312537908499E-2	4.1598394513130098E-2	4.0219690650701502E-2	3.8479212671518298E-2	3.6433190107345498E-2	3.4151297062635401E-2	3.1714018434286097E-2	2.92093232274055E-2	2.6728784665465299E-2	2.43630409240722E-2	2.2196600213646799E-2	2.0302053540945001E-2	1.8734104931354498E-2	1.7524227499961801E-2	1.6676926985382999E-2	1.61685943603515E-2	1.59494709223508E-2	1.5948627144098199E-2	1.6081249341368599E-2	1.62571817636489E-2	1.6389572992920799E-2	1.6402717679738998E-2	1.62383634597063E-2	1.58600639551877E-2	1.5255287289619401E-2	1.4435214921832E-2	1.34323071688413E-2	1.2295936234295301E-2	1.10866101458668E-2	9.8694562911987305E-3	8.7077179923653603E-3	7.6569737866520804E-3	6.7606018856167698E-3	6.0467924922704697E-3	5.5271922610700096E-3	5.19707845523953E-3	5.0368928350508196E-3	5.0149103626608797E-3	5.0907917320728302E-3	5.2197398617863603E-3	5.3568934090435496E-3	5.4615326225757599E-3	5.5006337352097E-3	5.4513593204319399E-3	5.3022145293653003E-3	5.0527979619801001E-3	4.7123264521360397E-3	4.29728021845221E-3	3.82862333208322E-3	3.3290414139628402E-3	2.82055628485977E-3	2.3227259516715999E-3	1.85151514597237E-3	1.4187901979312301E-3	1.0323306778445801E-3	6.9620151771232399E-4	4.1134943603537901E-4	1.7628740170039201E-4	8.0616692791843295E-14	1.8870979534698601E-38	1.7388891920326899E-35	3.1183305212859798E-34	2.2523909561241699E-35	8.9097805079756596E-32	5.8518502654669001E-29	5.9135938491562703E-30	1.38909126640059E-29	1.6011800001352701E-35	4.35939748266374E-34	4.1245718698262503E-29	3.78814922343448E-29	1.66907211703636E-36	1.2777526018223499E-34	2.19122341271446E-37	4.6210321261726201E-37	1.4987407505558199E-32	2.4097891484060399E-29	5.6948423415728803E-26	7.4299154659054095E-23	1.28186230822168E-14	1.9422295736148898E-6	2.2378033463610299E-5	4.1085451812250499E-5	5.8136400184594E-5	7.3636532761156505E-5	8.7693588284309899E-5	1.00411867606453E-4	WC 1	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	1.0993749128829201E-6	1.48597735005751E-6	2.9522179829655198E-6	7.3642977440613297E-6	1.7686696082819199E-5	3.8666388718411299E-5	7.76354354456998E-5	1.4448406000155901E-4	2.5128235574811599E-4	4.1135947685688702E-4	6.3789635896682696E-4	9.42191516514867E-4	1.3318116543814501E-3	1.8088555661961399E-3	2.3685747291892702E-3	2.9985923320054999E-3	3.67893720977008E-3	4.3830154463648796E-3	5.0795162096619597E-3	5.7351035065948902E-3	6.3176364637911302E-3	6.7996056750416704E-3	7.1614854969084202E-3	7.3947510682046396E-3	7.5043933466076799E-3	7.5108539313077901E-3	7.4513293802738103E-3	7.3803826235234703E-3	7.3696738108992499E-3	7.5065256096422603E-3	7.8910123556852306E-3	8.6313439533114399E-3	9.8375417292118003E-3	1.1613665148615801E-2	1.4049006626009899E-2	1.7208810895681301E-2	2.1125106140971101E-2	2.57882624864578E-2	3.1139999628066999E-2	3.70686165988445E-2	4.3407317250966998E-2	4.9936488270759499E-2	5.6390777230262701E-2	6.2471464276313698E-2	6.7864194512367207E-2	7.2261258959770203E-2	7.5386717915534904E-2	7.7021814882755196E-2	7.7027529478073106E-2	7.5361259281635201E-2	7.2085246443748405E-2	6.7365124821662903E-2	6.1458535492420197E-2	5.4694447666406597E-2	4.7445245087146697E-2	4.0094576776027603E-2	3.3004645258188199E-2	2.6486966758966401E-2	2.0780058577656701E-2	1.60365514457225E-2	1.2320536188781201E-2	9.6144797280430794E-3	7.8337686136364902E-3	6.8461908958852196E-3	6.49339519441127E-3	6.6115548834204596E-3	7.0488755591213703E-3	7.6782684773206702E-3	8.4043219685554504E-3	9.1645643115043605E-3	9.9258394911885192E-3	1.0677197948098099E-2	1.142103318125E-2	1.21641466394066E-2	1.29101192578673E-2	1.3653861358761701E-2	1.43786817789077E-2	1.50557206943631E-2	1.5645304694771701E-2	1.6099622473120599E-2	1.63661520928144E-2	1.6391344368457701E-2	1.61242298781871E-2	1.5519686974585001E-2	1.4541248790919699E-2	1.3163346797227801E-2	1.1372894980013299E-2	9.1701652854680998E-3	6.5688770264387096E-3	3.5954867489635901E-3	2.8772631776519098E-4	1.29627453338622E-29	2.6355012400873698E-32	2.0110776770252002E-30	2.77154747844787E-30	3.7424563195986397E-35	6.7217507351223699E-33	1.6951526322667799E-32	3.54643589357772E-31	1.76302558792118E-31	2.40531637711973E-33	8.6142211970861602E-35	8.5788587913468195E-35	6.5560075010243703E-35	3.8300177523048702E-39	1.2567453755691801E-35	4.1757425041623999E-35	2.6016475899568899E-37	2.1736605574594799E-34	5.1480545505521601E-35	2.3404744556894402E-34	2.01961730332525E-34	3.6307422841338399E-34	6.0159235220910697E-35	3.6734476839544197E-35	3.2251768880234101E-36	3.0601079646655202E-35	3.0125360297119798E-35	3.74211486374448E-34	1.2671694039113E-36	0	WC 2	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	4.5762629952150699E-7	1.2569751106639101E-6	3.76591901840583E-6	1.00807637863908E-5	2.42409714701352E-5	5.2971397963119603E-5	1.06266372313257E-4	1.97479050257243E-4	3.4265522845089398E-4	5.5902102030813596E-4	8.6275249486789096E-4	1.26635748893022E-3	1.77612097468227E-3	2.3900743108242698E-3	3.0968564096838201E-3	3.8756709545850702E-3	4.6973577700555299E-3	5.5264187976717897E-3	6.3237152062356403E-3	7.0494818501174398E-3	7.6663368381559797E-3	8.1420028582215292E-3	8.4515837952494604E-3	8.5793081670999492E-3	8.5197603330016101E-3	8.2786595448851499E-3	7.8733060508966394E-3	7.3328013531863603E-3	6.6980998963117599E-3	6.0219056904315896E-3	5.36831235513091E-3	4.81204036623239E-3	4.4370810501277403E-3	4.3345396406948497E-3	4.5994822867214602E-3	5.3266305476427E-3	6.6048093140125197E-3	8.5101462900638494E-3	1.10981836915016E-2	1.4395256526768201E-2	1.83897670358419E-2	2.3024292662739702E-2	2.8189729899168001E-2	3.3722780644893598E-2	3.9407987147569601E-2	4.4985122978687203E-2	5.0162240862846298E-2	5.4633919149637201E-2	5.8103792369365602E-2	6.0309581458568497E-2	6.1048407107591601E-2	6.0199439525604199E-2	5.7740744203329003E-2	5.3757391870021799E-2	4.8438824713230098E-2	4.20649908483028E-2	3.4982625395059502E-2	2.7574628591537399E-2	2.0226564258337E-2	1.32946502417325E-2	7.0789102464914296E-3	1.8041490111500001E-3	7.2853507160247201E-42	1.6591373817605799E-42	1.7726425573708901E-42	6.9947214145237498E-41	7.4268818609215305E-43	1.4039889573763199E-40	1.9393970746255401E-42	4.0615234689990498E-41	2.1439866504169701E-43	5.3744000002249699E-41	9.0280194992437097E-40	7.2899460792541504E-4	1.6899915644899E-3	2.3435002658516099E-3	2.6890365406870799E-3	2.74845259264111E-3	2.56039877422153E-3	2.1744428668171098E-3	1.64531648624688E-3	1.02776591666042E-3	3.7236732896417298E-4	4.8312679258403801E-38	1.78954459905804E-38	2.4820919438892599E-40	3.1729040608321099E-40	1.1084439008625001E-39	3.9051385603804002E-41	9.5893796640522298E-40	5.2225693116153696E-40	4.3302280547271901E-39	2.7286083697332802E-41	1.0829203703735899E-38	4.33980733102931E-39	4.2586819590341501E-39	9.6396330295798402E-39	3.47101629613257E-42	1.7263997080481699E-42	8.9168853206350306E-39	5.1608281012772198E-40	1.4135738388723E-40	4.42571673598167E-38	4.1179669303629701E-38	5.5159232978503699E-38	3.8655972808334599E-38	7.0995385396552499E-40	1.73355207553993E-38	4.9147897984692303E-38	5.6666262214558804E-38	7.8510010962116204E-38	7.5634862646255202E-37	1.51218442972761E-24	2.05775888611557E-28	1.9653897709304099E-7	6.0445545386755798E-5	1.15101407573092E-4	1.6437211888842201E-4	2.0873158064205199E-4	2.4862369173206302E-4	2.84466368611902E-4	WC 3	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	4.74260787086677E-7	1.4994830053183199E-6	4.52472613687859E-6	1.2112022886867599E-5	2.9125123546691601E-5	6.3642626628279605E-5	1.2766799773089501E-4	2.3723162303213E-4	4.1158052044920602E-4	6.71347486786544E-4	1.0358580620959399E-3	1.5199824701994599E-3	2.1310851443558901E-3	2.8666316065937198E-3	3.7128855474293202E-3	4.6449340879917101E-3	5.6280619464814602E-3	6.62030605599284E-3	7.5759026221930903E-3	8.4492424502968701E-3	9.1989506036043098E-3	9.7917132079601201E-3	1.02055454626679E-2	1.04323038831353E-2	1.04793263599276E-2	1.03701772168278E-2	1.01445131003856E-2	9.8570622503757407E-3	9.5756920054554905E-3	9.3784984201192804E-3	9.3499151989817602E-3	9.5758996903896297E-3	1.0138395242392999E-2	1.11093400046229E-2	1.2544549070298601E-2	1.44777512177824E-2	1.69150847941637E-2	1.98304001241922E-2	2.31618341058492E-2	2.6810301467776299E-2	3.06406244635581E-2	3.4485924988984999E-2	3.8155637681484202E-2	4.14470620453357E-2	4.4159814715385402E-2	4.6112079173326402E-2	4.7157134860753999E-2	4.7198314219713197E-2	4.62005548179149E-2	4.4196903705596903E-2	4.1288655251264503E-2	3.7638552486896501E-2	3.3457301557064001E-2	2.89845578372478E-2	2.4466581642627699E-2	2.0133387297391801E-2	1.6178501769900301E-2	1.2744045816361901E-2	9.9129369482397998E-3	7.7086873352527601E-3	6.10202550888061E-3	5.0225462764501502E-3	4.37306985259056E-3	4.0443995967507302E-3	3.9285160601138999E-3	3.9288662374019597E-3	3.9670835249125897E-3	3.9861216209828802E-3	3.9502708241343498E-3	3.8428222760558098E-3	3.6622660700231699E-3	3.4178621135652E-3	3.1252785120159301E-3	2.8027861844748198E-3	2.4683224037289602E-3	2.1374989300966202E-3	1.8225373933091699E-3	1.5319430967792799E-3	1.2707451824098799E-3	1.04105088394135E-3	8.4274093387648398E-4	6.7417440004646702E-4	5.3278746781870701E-4	4.1557796066626901E-4	3.19441576721146E-4	2.4138885783031499E-4	1.7867378483060701E-4	1.28846062580123E-4	8.9763751020654995E-5	5.95775018155109E-5	3.6709985579364002E-5	1.9818200598820099E-5	7.7716831583529694E-6	2.4714342572451599E-8	1.7834477227786299E-18	1.2651658968103999E-19	4.5758380416146598E-22	3.8458786665049898E-22	1.2851069724817701E-18	7.9193461870570999E-16	1.4483295673883799E-9	2.27819691644981E-6	5.7582919907872497E-6	9.2999234766466492E-6	1.2816675734938999E-5	1.6245325241470699E-5	1.9542512745829299E-5	2.26762385864276E-5	2.5627254217397401E-5	2.8385744371917099E-5	3.0947972845751697E-5	3.3314674510620501E-5	3.5491699236445102E-5	3.7485871871467598E-5	3.9306683902395801E-5	4.0963845094665797E-5	4.2469637264730402E-5	4.3832984374603202E-5	4.5066313759889399E-5	4.6179800847312402E-5	4.7185269067995203E-5	Berea SS	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	1.6856431557243899E-6	9.0009547193403705E-7	1.0361610520703801E-6	3.1529253874396E-7	1.03084730085356E-7	3.5957441468781301E-9	4.8148134378133202E-14	3.13377730883079E-12	1.6739263891942699E-21	5.0660839815354199E-23	1.9670772999681801E-22	2.6472280685196801E-24	4.7438731137091699E-23	5.6695005713293896E-19	1.9548698983409399E-24	2.5874500366342799E-21	7.57013563064796E-21	6.5776346404117904E-25	6.2485346660774604E-22	2.71192002401221E-5	2.1761967218480999E-4	4.4399272883310898E-4	6.9637788692489201E-4	9.6266128821298404E-4	1.2297225184738599E-3	1.4848454156890501E-3	1.7171854851767399E-3	1.9192006438970501E-3	2.0879777148365901E-3	2.22639506682753E-3	2.3440236691385499E-3	2.4575474672019399E-3	2.5903536006808199E-3	2.7708695270121002E-3	3.0293501913547499E-3	3.3931806683540301E-3	3.8812770508229702E-3	4.4987024739384599E-3	5.2328994497656796E-3	6.0528465546667498E-3	6.9118877872824599E-3	7.7540762722492201E-3	8.5229435935616493E-3	9.17091965675354E-3	9.6674626693129505E-3	1.00043462589383E-2	1.01972669363021E-2	1.02837514132261E-2	1.0318012908101E-2	1.0363786481320801E-2	1.0486303828656601E-2	1.0744461789727201E-2	1.11839827150106E-2	1.1832090094685501E-2	1.26939890906214E-2	1.37513540685176E-2	1.4962996356189201E-2	1.6267908737063401E-2	1.75907760858535E-2	1.8849873915314602E-2	1.99669692665338E-2	2.0878529176115899E-2	2.15471535921096E-2	2.19718962907791E-2	2.21959836781024E-2	2.23106294870376E-2	2.2454043850302599E-2	2.28053405880928E-2	2.35735122114419E-2	2.49821413308382E-2	2.7250682935118599E-2	3.0573477968573501E-2	3.5097807645797702E-2	4.0902685374021502E-2	4.7980312258005101E-2	5.6222405284643097E-2	6.5413698554039001E-2	7.5234755873680101E-2	8.5275501012802096E-2	9.5059514045715304E-2	0.104077406227588	0.111825682222843	0.117846146225929	0.12176080048084199	0.123297907412052	0.1223064661026	0.11875860393047299	0.112740993499755	0.104437872767448	9.4108857214450795E-2	8.2064621150493594E-2	6.8643249571323395E-2	5.4189123213291099E-2	3.9035648107528603E-2	2.3492204025387702E-2	7.8353341668844206E-3	3.5986490016525402E-30	1.08159035194883E-32	5.6470035970052499E-33	2.5870217683936898E-34	1.6262493327976101E-36	1.74663939044361E-37	2.1559411276161199E-39	1.7643523355261E-38	7.4847027986758795E-38	1.3321722709498201E-38	1.34643622814803E-39	4.9949283760858098E-39	7.1698206641334605E-39	9.2678965729637605E-39	5.0413730123873901E-38	6.0566950251016499E-38	2.3542921226443701E-39	1.2288413629695901E-38	7.0837977540054899E-39	3.5829595844745399E-38	1.6666519849053701E-38	9.7620981075710498E-39	1.9127724038033701E-38	5.7352217431024298E-39	0	Lyon SS	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	4.6680221998940301E-7	4.8426261400891203E-7	5.3702984814663005E-7	6.8222493609937299E-7	1.0669411949493201E-6	2.0110692275920798E-6	3.9530414142063802E-6	7.3352143772353799E-6	1.27139883261406E-5	2.0714476704597399E-5	3.1924420909490402E-5	4.6815694076940397E-5	6.5700172854121707E-5	8.8751083239912905E-5	1.1611211812123599E-4	1.4809556887485E-4	1.8544057093094999E-4	2.29573939577676E-4	2.8279866091907003E-4	3.4834240796044398E-4	4.3022961472161098E-4	5.3298810962587595E-4	6.6124490695074201E-4	8.1928947474807501E-4	1.0106806876137801E-3	1.2379481922835101E-3	1.50239490903913E-3	1.8039650749415101E-3	2.14110501110553E-3	2.51054344698786E-3	2.9069541487842798E-3	3.3225473016500399E-3	3.74673935584723E-3	4.1661262512206997E-3	4.5649972744286E-3	4.9265185371041298E-3	5.2345115691423399E-3	5.4755238816142004E-3	5.6407307274639598E-3	5.7272119447588903E-3	5.7383445091545504E-3	5.6833140552043897E-3	5.5760261602699696E-3	5.4337740875780496E-3	5.2759377285838101E-3	5.1227253861725304E-3	4.9937637522816597E-3	4.90630185231566E-3	4.87301498651504E-3	4.8998100683093002E-3	4.9843234010040699E-3	5.1158498972654299E-3	5.2770776674151403E-3	5.4474393837153903E-3	5.6073814630508397E-3	5.74254756793379E-3	5.8469064533710402E-3	5.9241410344839096E-3	5.9870267286896697E-3	6.0550509952008698E-3	6.1509390361606997E-3	6.2970230355858803E-3	6.5123755484819404E-3	6.8113300949335098E-3	7.2035347111523099E-3	7.6951836235821204E-3	8.2907676696777292E-3	8.9946370571851696E-3	9.8118549212813308E-3	1.0748168453574101E-2	1.1809173040091899E-2	1.29989143460989E-2	1.43181476742029E-2	1.5762422233819899E-2	1.7320105805993E-2	1.8970519304275499E-2	2.0682457834482099E-2	2.2413533180951999E-2	2.41107307374477E-2	2.5712484493851599E-2	2.7152284979820199E-2	2.83634476363658E-2	2.9284417629241902E-2	2.9863834381103498E-2	3.0064595863223E-2	2.9866423457860902E-2	2.92666796594858E-2	2.8279522433876901E-2	2.69337147474288E-2	2.5269521400332399E-2	2.3335171863436699E-2	2.11833156645298E-2	1.88677981495857E-2	1.6440963372588099E-2	1.3951585628092201E-2	1.1443437077105E-2	8.9544449001550605E-3	6.5163448452949498E-3	4.1547250002622596E-3	1.88935420010238E-3	2.2548454278216501E-22	2.5810874890383699E-30	2.2329779085395299E-30	3.4319953471798203E-33	1.08021853913595E-35	5.0536677495165297E-35	9.0927059429996294E-33	1.45720283473492E-34	2.64933971820335E-39	1.14717996068067E-35	1.29311723636482E-36	3.3125987558867498E-35	1.34896219910992E-32	1.5983834944828901E-34	2.1771264750022298E-33	8.2159754200533302E-34	8.38662241709856E-35	3.6301791029536502E-34	9.7312931055908799E-36	1.36977257253325E-34	7.5185386041305703E-29	ILB	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	1.6865632801454901E-7	8.6634578622124496E-8	5.53318679763492E-9	6.1836183417630906E-14	4.4703385866404003E-28	1.0225130055968899E-36	3.3603641641956199E-39	1.49100925569926E-37	2.6334178847919998E-38	1.23978760592366E-39	1.13822866787754E-37	1.53576807389632E-37	1.48912288375852E-38	3.55987123045694E-38	1.85314925609405E-38	4.0491948451099201E-39	1.27017526758999E-37	9.8002890959177596E-38	1.0918752280800099E-38	9.1550447387494505E-37	1.2780776025415001E-22	3.1281716655939801E-4	6.9196755066514004E-4	1.11773482058197E-3	1.5752878971397801E-3	2.0485892891883798E-3	2.5215391069650598E-3	2.97897448763251E-3	3.4074711147695702E-3	3.7959271576255499E-3	4.1359234601259197E-3	4.4218865223228897E-3	4.6510957181453696E-3	4.8235952854156399E-3	4.9420371651649397E-3	5.0114784389734199E-3	5.03911962732672E-3	5.0339526496827602E-3	5.0063100643455904E-3	4.9673076719045596E-3	4.9282335676252799E-3	4.8999772407114497E-3	4.8926579765975397E-3	4.9156211316585497E-3	4.9779466353356804E-3	5.0894729793071703E-3	5.2621536888182103E-3	5.5113681592047197E-3	5.8566825464367797E-3	6.3216160051524596E-3	6.9321715272963004E-3	7.7141560614108996E-3	8.68958979845047E-3	9.8726637661456992E-3	1.12658264115452E-2	1.2856624089181401E-2	1.46159064024686E-2	1.6497900709509801E-2	1.8442416563630101E-2	2.0379083231091499E-2	2.2233229130506502E-2	2.3932680487632699E-2	2.5414677336811999E-2	2.6632018387317598E-2	2.7557646855711899E-2	2.8187049552798198E-2	2.8538076207041699E-2	2.86481585353612E-2	2.8569253161549499E-2	2.8361195698380401E-2	2.80844029039144E-2	2.7792887762188901E-2	2.7528481557965199E-2	2.7316845953464501E-2	2.7165545150637599E-2	2.7064135298132799E-2	2.69859991967678E-2	2.68915630877017E-2	2.6732476428151099E-2	2.64563728123903E-2	2.60117575526237E-2	2.5352617725729901E-2	2.4442311376333199E-2	2.3256404325365999E-2	2.1784229204058599E-2	2.0029090344905801E-2	1.8007276579737601E-2	1.57461017370224E-2	1.32813183590769E-2	1.06542659923434E-2	7.9090418294072099E-3	5.08996658027172E-3	2.23947083577513E-3	2.0055166588310601E-36	9.6070934779397601E-39	5.0828996515985795E-38	3.6650176607275501E-38	6.1776102669913102E-39	3.3921666328434703E-39	2.28744402018283E-38	6.0066294335682494E-39	2.1774664733266098E-39	5.7867320733525402E-40	3.5338701374513901E-39	1.40188700967983E-40	9.4090059270228001E-39	5.5859932657410799E-39	1.13071613865448E-39	2.8998610550584099E-40	9.5868433138317994E-41	9.8278946756649504E-40	1.7628334681206199E-42	6.7822845673321098E-43	5.5715626941554701E-42	1.25462875795933E-39	2.0641112366519899E-39	1.7263997080481699E-42	4.4274165110189003E-40	2.8704001561444498E-39	7.1344869233555101E-40	4.1433843244883201E-33	UT 1	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	4.2480854745008401E-7	1.13037674509541E-6	3.3788021482905602E-6	9.0463499873294495E-6	2.1764255507150601E-5	4.76069726573769E-5	9.5683259132783806E-5	1.78385467734187E-4	3.1113519798964202E-4	5.1161565352231199E-4	7.9863471910357399E-4	1.1908687883987999E-3	1.70576921664178E-3	2.35888082534074E-3	3.1637488864362201E-3	4.1324952617287601E-3	5.2770157344639301E-3	6.6106035374104899E-3	8.1496620550751599E-3	9.9150389432907104E-3	1.1932504363358E-2	1.4231950044631901E-2	1.68450586497783E-2	1.9801411777734701E-2	2.3123282939195602E-2	2.6819581165909701E-2	3.0879585072398099E-2	3.5267166793346398E-2	3.99161987006664E-2	4.47277352213859E-2	4.9569524824619203E-2	5.4278291761875097E-2	5.8665130287408801E-2	6.2524259090423501E-2	6.5644942224025699E-2	6.7826122045516898E-2	6.8892687559127794E-2	6.8712003529071794E-2	6.7208789288997595E-2	6.4376726746559101E-2	6.0284972190856899E-2	5.5078443139791398E-2	4.8971377313136999E-2	4.2234264314174597E-2	3.5175219178199699E-2	2.81173754483461E-2	2.13744770735502E-2	1.52272377163171E-2	9.9029159173369408E-3	5.5602928623557004E-3	2.28152680210769E-3	7.1445341745857095E-5	1.1970067202883801E-31	3.09259492204162E-30	1.1996774105395999E-29	2.02346549556966E-24	1.04206800460815E-3	2.4078898131847299E-3	3.75452451407909E-3	4.9565392546355698E-3	5.9270905330777099E-3	6.61834608763456E-3	7.0183207280933796E-3	7.1450071409344604E-3	7.0388056337833396E-3	6.7542893812060304E-3	6.3522551208734504E-3	5.8928038924932402E-3	5.4299086332321098E-3	5.00758457928895E-3	4.6575511805713099E-3	4.3981634080410004E-3	4.2343977838754602E-3	4.1587958112359004E-3	4.1532781906425901E-3	4.1917562484741202E-3	4.24332171678543E-3	4.2757010087370803E-3	4.2585623450577198E-3	4.1662859730422497E-3	3.9799101650714796E-3	3.6881146952509802E-3	3.2872755546122698E-3	2.7807517908513498E-3	2.1776393987238398E-3	1.49124802555888E-3	7.3753070319071401E-4	5.8556456774631498E-19	1.9028025147984099E-25	1.9106920769452099E-29	8.5446060690989295E-29	1.4571915802948599E-31	7.9377676617242093E-30	2.9374166785205002E-32	1.27461085898927E-31	3.2597035075217898E-33	4.9299930383691401E-32	1.58727898505975E-32	1.84165650673889E-40	2.3406448769003101E-40	5.45379897816211E-33	1.11356249055373E-31	2.00264472610281E-34	4.73164421460465E-36	1.0422966614735101E-32	1.0799061624176901E-32	1.2820210284400599E-32	4.3261465127343203E-33	1.03443583687597E-32	1.9030288119159399E-34	4.4782185271270702E-32	4.1623127222724298E-33	1.9435546397281701E-35	3.5607184070796001E-34	4.0408507277118901E-33	2.7905927321253998E-32	5.89052209239426E-32	8.4850538278724299E-32	1.8462398762671299E-33	3.6674903589405099E-32	0	BK 1	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	9.9888197269137798E-8	1.14431752962218E-8	7.6966139017642304E-10	7.9051552088170393E-15	4.1664855843724403E-17	7.7295549721949304E-26	5.3059929691258402E-29	2.0221136676173102E-33	1.42310941463656E-31	2.14533610083811E-38	1.4012984643248101E-45	1.02003147417238E-36	8.8176357491469296E-26	5.5701486188139902E-22	1.22351903317898E-19	7.7895703297282304E-21	1.7429126366541499E-24	9.7455365049137203E-23	5.2357278092283803E-24	2.34821976928348E-23	4.29412292237305E-24	2.9391406723818001E-25	1.34335729395261E-22	6.1971398101224604E-23	3.4257026717126497E-21	2.3023394612636399E-23	7.4346211789772303E-24	8.3059581229278196E-23	3.5332890618231798E-21	2.1814081573440899E-21	1.41295363223708E-21	4.3988654081779699E-25	5.4490711772814295E-4	2.0084481220692301E-3	3.7523079663515E-3	5.7917027734220002E-3	8.1304246559739096E-3	1.0756863281130701E-2	1.36405639350414E-2	1.6729775816202101E-2	1.9950397312641099E-2	2.3206617683172202E-2	2.63834353536367E-2	2.9351150617003399E-2	3.1971830874681403E-2	3.4107547253370202E-2	3.5630069673061301E-2	3.64313311874866E-2	3.6433748900890302E-2	3.5599268972873598E-2	3.3935874700546202E-2	3.1500589102506603E-2	2.83980928361415E-2	2.4774791672825799E-2	2.0808519795536901E-2	1.6694879159331301E-2	1.26316519454121E-2	8.8031701743602701E-3	5.3665125742554604E-3	2.4410858750343301E-3	1.0252069478156E-4	3.3131988382633399E-21	1.66388451172606E-23	7.0586991071427696E-22	4.9629042094622202E-24	3.8342394971650002E-23	4.5416214838406298E-23	4.16345284658862E-24	1.9968453007037201E-21	1.59697680968996E-13	7.0610723923891696E-4	1.361467060633E-3	1.87543570064008E-3	2.2366945631802E-3	2.4479534476995399E-3	2.5226653087884101E-3	2.4815329816192302E-3	2.3491494357585898E-3	2.1510594524443102E-3	1.91143259871751E-3	1.65143189951777E-3	1.3882743660360501E-3	1.13491038791835E-3	9.0017484035342899E-4	6.8927847314625903E-4	5.0447997637093002E-4	3.4581410000100699E-4	2.1179503528401199E-4	1.00013618066441E-4	7.6147575782670098E-6	1.5773032497625401E-15	6.5334635689374203E-17	7.0384869407971004E-20	2.8580427869853897E-20	1.33671959741503E-23	1.9576850589217501E-22	9.7192302025351295E-24	2.11640084382634E-23	3.82983206503554E-28	6.6483937337959198E-20	1.23470678126125E-12	2.7608626359423403E-20	9.5270518226800199E-29	6.04116456586793E-21	8.0100350833438402E-27	2.9494564551831898E-19	3.36474838708084E-25	5.3763969336447604E-23	5.58766991766085E-25	1.0903727570918501E-22	3.9402223583233901E-15	2.4621527410140099E-23	3.3201892414536198E-20	1.1036789236309301E-24	4.32965335953917E-22	1.2861261042328699E-21	3.1763607608240398E-25	2.0608110401475401E-21	5.4498673489021104E-21	9.7815874482823206E-23	1.5744579602135899E-16	BK 2	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	1.45280603192077E-6	1.49546269767597E-6	1.5894988791842401E-6	1.8743010059552E-6	2.59003377323097E-6	4.3615191316348501E-6	8.1706211858545396E-6	1.49571533256676E-5	2.55715513048926E-5	4.0801860450301299E-5	6.0955790104344399E-5	8.5464162111747996E-5	1.1260729661444199E-4	1.3950077118352001E-4	1.6250880435109101E-4	1.78220318048261E-4	1.8504020408727199E-4	1.8532974354457099E-4	1.8790685862768401E-4	2.1062538144178599E-4	2.8271379414945797E-4	4.4656754471361599E-4	7.5873103924095598E-4	1.2898501008749E-3	2.12340033613145E-3	3.3530094660818499E-3	5.0782081671059097E-3	7.3984949849545904E-3	1.04057323187589E-2	1.4175077900290401E-2	1.87549162656068E-2	2.41565126925706E-2	3.03442981094121E-2	3.7227865308523102E-2	4.4656697660684502E-2	5.2418678998947102E-2	6.0243215411901398E-2	6.7809469997882801E-2	7.4760004878044101E-2	8.0719493329524994E-2	8.5317663848400102E-2	8.8215194642543696E-2	8.9130587875843006E-2	8.7865740060806205E-2	8.4327600896358407E-2	7.8543767333030701E-2	7.0669703185558305E-2	6.0986574739217703E-2	4.9888797104358597E-2	3.7861756980419103E-2	2.5450712069869E-2	1.32231032475829E-2	1.7273289849981601E-3	3.2004152558043702E-22	5.1632126382629398E-23	7.3401241622295295E-23	4.0548368762453602E-23	1.5571402400981899E-22	2.57162754422478E-23	8.6827654229156904E-23	2.5186152709785898E-22	2.2355618807657002E-22	3.14325319554348E-23	2.6245903243377801E-24	2.4355384278949801E-24	9.26734069931014E-24	8.7556492285821501E-24	4.9654840212805702E-23	7.7204223926040603E-22	1.94542153622023E-4	1.5923399478197E-3	2.5042917113751099E-3	2.9930039308965202E-3	3.1311972998082599E-3	2.9959180392324898E-3	2.6636226102709701E-3	2.20601796172559E-3	1.6866640653461201E-3	1.15844211541116E-3	6.6207972122356296E-4	2.2582284873351401E-4	1.79402501698066E-20	4.4158937793995901E-23	1.7747986105325201E-29	5.87289315659521E-30	1.9649905419928199E-22	1.45003681513782E-26	4.5434820355508303E-28	8.8865373566141401E-28	2.4010670305776699E-26	2.8537166505886502E-25	1.7557025124662001E-25	4.1063641661691302E-24	7.4931496291563599E-25	2.5121311025503801E-24	5.5897493519255201E-27	1.1716097015791199E-19	2.5058346120201301E-24	6.7745498439821201E-21	1.12650758045197E-17	6.6770681428351897E-8	1.65680085046915E-5	3.14814387820661E-5	4.2814594053197598E-5	5.1206163334427401E-5	5.7208693760912798E-5	6.1302736867219196E-5	6.3892039179336198E-5	6.5310960053466206E-5	6.5834989072754898E-5	6.5692242060322301E-5	6.5060623455792598E-5	6.4084364566951895E-5	6.2877603340893903E-5	6.1528022342827103E-5	6.0103531723143499E-5	5.8653047744883197E-5	5.7214856497011997E-5	5.5815919040469399E-5	5.4473173804581098E-5	5.3196003136690699E-5	BK 3	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	4.4568326984517599E-7	6.4730357962616804E-7	1.3760495676251501E-6	3.5355594718566799E-6	8.4971425167168406E-6	1.8561731849331399E-5	3.72136455553118E-5	6.9081674155313495E-5	1.19662116048857E-4	1.94721476873382E-4	2.9942969558760502E-4	4.3736654333770199E-4	6.0960644623264605E-4	8.14100378192961E-4	1.0455321753397499E-3	1.2957396684214399E-3	1.55468063894659E-3	1.8118188017979199E-3	2.05773091875016E-3	2.2857084404677101E-3	2.4931482039391899E-3	2.6825834065675701E-3	2.86227208562195E-3	3.0463361181318699E-3	3.25447949580848E-3	3.5113492049276798E-3	3.8455766625702299E-3	4.28851461037993E-3	4.8726191744208301E-3	5.62939839437603E-3	6.58685946837067E-3	7.7664894051849799E-3	9.1799786314368196E-3	1.08260875567793E-2	1.26881906762719E-2	1.4733038842678001E-2	1.6911208629608099E-2	1.9159473478794001E-2	2.1405141800642E-2	2.3572122678160601E-2	2.5588188320398299E-2	2.7392653748393E-2	2.89434678852558E-2	3.0222663655877099E-2	3.1239202246069901E-2	3.2028596848249401E-2	3.2649166882038103E-2	3.3175200223922702E-2	3.3687736839056001E-2	3.4263886511325801E-2	3.4965775907039601E-2	3.5830207169055897E-2	3.6860395222902298E-2	3.80210503935813E-2	3.9238076657056802E-2	4.04036007821559E-2	4.1386295109987203E-2	4.2045868933200801E-2	4.22497056424617E-2	4.1889093816280303E-2	4.0892567485570901E-2	3.9234545081853797E-2	3.6938466131687102E-2	3.4074489027261699E-2	3.07525936514139E-2	2.7112305164337099E-2	2.3310268297791401E-2	1.9507003948092402E-2	1.5854140743613201E-2	1.24833406880497E-2	9.4979247078299505E-3	6.9678784348070604E-3	4.9283197149634301E-3	3.3811314497143E-3	2.2990736179053701E-3	1.6315975226461801E-3	1.3116046320646999E-3	1.26248784363269E-3	1.40488427132368E-3	1.66265142615884E-3	1.96766667068004E-3	2.2631813772022698E-3	2.5056339800357801E-3	2.6650044601410601E-3	2.7239609044045201E-3	2.67613912001252E-3	2.5239323731511801E-3	2.2761342115700202E-3	1.9456990994513E-3	1.5477982815355E-3	1.09826296102255E-3	6.1243167147040302E-4	1.04372040368616E-4	5.8175140987905196E-18	2.8738777380960401E-19	2.48869223067618E-23	2.2907249995152001E-29	1.33438402864259E-27	5.8696312067914496E-32	3.3326296342104697E-32	1.35115255260552E-35	1.7423994603803701E-35	1.7472555492256499E-35	1.2008567319877899E-40	1.3681289449471001E-37	1.5878947041793501E-35	8.8365305394809903E-36	8.3139917903826899E-38	1.7979089117542901E-32	9.9484807536663808E-35	3.5258782520496599E-38	1.5018329802811499E-33	1.9728376611781901E-37	1.03569885420339E-38	4.7660388836245299E-39	5.1791991241445201E-42	2.82686266484734E-36	4.5120986253064702E-32	2.2509438385631799E-38	7.4304691849902004E-40	1.1190692113895901E-30	BK 4	9.9999997764825804E-3	1.12201841548085E-2	1.25892544165253E-2	1.41253750771284E-2	1.58489327877759E-2	1.7782794311642602E-2	1.9952623173594398E-2	2.2387212142348199E-2	2.51188650727272E-2	2.8183829039335199E-2	3.16227748990058E-2	3.5481337457895203E-2	3.9810717105865402E-2	4.4668357819318702E-2	5.0118722021579701E-2	5.6234132498502697E-2	6.3095733523368794E-2	7.0794574916362707E-2	7.9432822763919803E-2	8.9125096797943101E-2	0.10000000149011599	0.11220184713601999	0.125892534852027	0.14125375449657401	0.15848931670188901	0.177827939391136	0.19952623546123499	0.223872110247612	0.25118863582611001	0.28183829784393299	0.31622776389121998	0.35481339693069402	0.39810717105865401	0.44668358564376798	0.50118720531463601	0.56234133243560702	0.63095736503600997	0.70794576406478804	0.794328212738037	0.89125090837478604	1	1.1220184564590401	1.2589254379272401	1.41253757476806	1.58489322662353	1.7782794237136801	1.99526226520538	2.2387211322784402	2.5118863582611	2.8183829784393302	3.1622776985168399	3.54813385009765	3.9810717105865399	4.46683597564697	5.0118722915649396	5.6234130859375	6.3095736503601003	7.0794577598571697	7.9432821273803702	8.9125089645385707	10	11.2201843261718	12.589254379272401	14.1253757476806	15.8489322662353	17.7827949523925	19.952623367309499	22.387210845947202	25.1188640594482	28.183830261230401	31.622776031494102	35.481338500976499	39.810718536376903	44.668357849121001	50.118724822997997	56.234130859375	63.095733642578097	70.794578552246094	79.432823181152301	89.125091552734304	100	112.201843261718	125.892539978027	141.25375366210901	158.48931884765599	177.82794189453099	199.52622985839801	223.87211608886699	251.18864440917901	281.838287353515	316.22775268554602	354.813385009765	398.107177734375	446.68359375	501.18722534179602	562.34130859375	630.95733642578102	707.94580078125	794.32824707031205	891.25091552734295	1000	1122.01843261718	1258.92541503906	1412.53759765625	1584.89318847656	1778.27941894531	1995.26232910156	2238.72119140625	2511.88647460937	2818.3828125	3162.27758789062	3548.1337890625	3981.07177734375	4466.8359375	5011.87255859375	5623.4130859375	6309.5732421875	7079.4580078125	7943.2822265625	8912.509765625	10000	4.3798772253467098E-7	5.8838548966377804E-7	1.1314921266603E-6	2.8112176551076101E-6	6.7493051574274398E-6	1.47487053254735E-5	2.9587961762445E-5	5.4985612223390402E-5	9.5409690402448096E-5	1.55653033289127E-4	2.4020062119234299E-4	3.5247331834398199E-4	4.9406685866415501E-4	6.6411611624061996E-4	8.5890386253595298E-4	1.0718087432905999E-3	1.2936439597979099E-3	1.5133901033550501E-3	1.71926547773182E-3	1.90003484021872E-3	2.0464276894926999E-3	2.1525421179831002E-3	2.2171370219439199E-3	2.2447565570473602E-3	2.2466769441962199E-3	2.2416799329221201E-3	2.2566528059542101E-3	2.3269592784345098E-3	2.4964632466435402E-3	2.8170095756649902E-3	3.3471314236521699E-3	4.1497619822621302E-3	5.2888225764036101E-3	6.8247164599597402E-3	8.8089564815163595E-3	1.1278331279754601E-2	1.42491338774561E-2	1.77119635045528E-2	2.1627569571137401E-2	2.5924112647771801E-2	3.0496165156364399E-2	3.5205796360969502E-2	3.9886072278022697E-2	4.4347293674945797E-2	4.83860373497009E-2	5.1796924322843503E-2	5.43865822255611E-2	5.5988825857639299E-2	5.6479811668395899E-2	5.57913593947887E-2	5.3920630365610102E-2	5.0934474915266002E-2	4.6967260539531701E-2	4.22119908034801E-2	3.6905463784933E-2	3.1309138983488E-2	2.5688063353300001E-2	2.02902890741825E-2	1.53290852904319E-2	1.09696947038173E-2	7.3215896263718596E-3	4.4364472851157102E-3	2.3113316856324599E-3	8.9609285350888902E-4	1.0373520490247699E-4	3.7477668419542401E-27	6.8923164641819796E-30	2.9541365802288001E-4	8.0891570542007598E-4	1.3694703811779601E-3	1.89955288078635E-3	2.3450269363820501E-3	2.6744399219751302E-3	2.8762156143784501E-3	2.9544492717832301E-3	2.9240807052701699E-3	2.8061883058398901E-3	2.6239419821649699E-3	2.3995812516659498E-3	2.15249974280595E-3	1.8983390182256601E-3	1.6488211695104801E-3	1.41211214940994E-3	1.19339954107999E-3	9.9554192274808797E-4	8.1968930317088897E-4	6.6579174017533595E-4	5.3297675913199696E-4	4.19873482314869E-4	3.2480576192028799E-4	2.4594468413852101E-4	1.81433002580888E-4	1.2944784248247699E-4	8.8251304987352301E-5	5.6230946938740001E-5	3.1921321351546699E-5	1.40035081130918E-5	1.4261885326050099E-6	1.60350292072175E-11	2.36353363096408E-13	5.9263147198591696E-16	3.81290187140628E-16	1.7520145286293699E-17	5.0123213956101904E-13	1.0894622877455299E-11	8.6576057434228904E-10	1.3639811413668199E-7	2.7082321594207302E-6	6.7251180553284897E-6	1.07057667264598E-5	1.45628146128728E-5	1.82489457074552E-5	2.17390297621022E-5	2.5012299374793599E-5	2.8061189368599999E-5	3.0884559237165302E-5	3.3487394830444801E-5	3.5874592867912698E-5	3.80568235414102E-5	4.0045244531938799E-5	4.1853865695884397E-5	T2 Relaxation Time (ms)


Incremental Pore Volume (ml)




EF 1	5.0003453497697796	5.2849441730092703	5.5857411754791197	5.9036582900509904	6.2396699221743397	6.5948059363969103	6.9701548128655597	7.3668669834819198	7.7861583579381399	8.2293140504399602	8.6976923185392199	9.1927287261484203	9.7159405434966093	10.268931397512601	10.8533961868883	11.4711262768875	12.1240149898209	12.814063408016599	13.543386507071199	14.314219638180401	15.1289253794159	15.990000776949699	16.900084998418102	17.861967421882898	18.878596185183	19.953087221879802	21.088733811490499	22.289016673280699	23.557614634554099	24.898415906136702	26.315529999614299	27.813300322849699	29.3963174923846	31.069433403527	32.837776101250597	34.7067654974825	36.682129982954898	38.769923984532703	40.976546521832198	43.308760820004203	45.773715038796503	48.378964181426397	51.132493250416204	54.042741721362198	57.1186294096482	60.369583809385098	63.805568988368698	67.437116127618097	71.275355799097596	75.332052080552003	79.619638612015805	84.151256704509294	88.9407956177226	94.002935130136905	99.353190532061603	105.007960179485	110.984575754494	117.301355386309	123.97765979573801	131.033951635156	138.49185820585001	146.37423774498501	154.70524948534799	163.510427702594	172.81675997696101	182.65276990930801	193.04860454501301	204.03612677366499	215.649012987775	227.92285629979801	240.895275633853	254.60603102647801	269.09714548983101	284.41303381083202	300.60063868101599	317.70957457433298	335.79227981386902	354.90417729357603	375.103844347608	396.45319228791601	419.01765616037102	442.866395301019	468.072505307158	494.713242072931	522.87025857608603	552.62985514165803	584.08324394960505	617.326828597136	652.46249957254099	689.59794654617599	728.84698843574097	770.32992225750297	814.17389183267301	860.51327747901803	909.49010788209296	961.25449540846898	1015.96509619517	1073.7895964255099	1134.9052262816699	1199.49930314938	0	0	1.4238550629428249E-3	0	1.439690457578451E-3	1.3799850337783844E-3	0	1.4882199696273648E-3	1.5408529329377699E-3	1.5000875582452606E-3	1.5579635892976728E-3	1.5634237820173228E-3	3.1789512821558553E-3	1.5684496265094276E-3	3.1554715577000029E-3	3.1695326461864586E-3	3.1388720955835567E-3	4.692110941474612E-3	3.1045799828187197E-3	4.6468272467987464E-3	5.9934227440780613E-3	4.3406094660668844E-3	7.0396456876447569E-3	5.3277473217260328E-3	7.7592012518726142E-3	6.1005005050955704E-3	7.7767427068908641E-3	7.57337505748537E-3	7.9972818438072638E-3	9.4820069168322241E-3	9.2127321032750235E-3	9.0299502126712124E-3	9.9990342766215386E-3	9.6895886962037568E-3	1.036442803337595E-2	1.0880344806537743E-2	1.0477473446724131E-2	1.1154039426092249E-2	1.1518754709037925E-2	1.164222740569237E-2	1.1966720962109012E-2	1.1969113056917547E-2	1.2898027889664126E-2	1.2175786421658655E-2	1.2210872057832087E-2	1.1867833730331062E-2	1.3257213831101126E-2	1.2449881713016017E-2	1.3483827079404754E-2	1.3537753109287546E-2	1.3125857700451807E-2	1.5777785700141867E-2	1.4950025994996816E-2	1.5226690934433816E-2	1.3397106852767562E-2	1.5169828056715283E-2	1.6204041884663282E-2	1.6890079706178663E-2	1.6802683082151004E-2	1.7258664054070165E-2	1.8834934328545938E-2	1.8360342814264255E-2	1.9844624998378659E-2	1.7833359547901252E-2	1.7846012464761207E-2	2.0862486000744963E-2	2.3822765965104943E-2	2.2947790021903711E-2	1.7017736910596177E-2	2.1656986785195658E-2	1.989152362425177E-2	1.5914500340796681E-2	1.9454762791615947E-2	1.6486612517706872E-2	1.7579594487952918E-2	1.9170093331883627E-2	1.2012931887926341E-2	1.4586194333232499E-2	1.5642063209304325E-2	1.6017188392105929E-2	1.1386033222125008E-2	9.9935066137606873E-3	8.1188779756401798E-3	1.2470375198745736E-2	1.2663904981267456E-2	1.2731833802145206E-2	1.10618381405933E-2	5.2957969148421293E-3	3.9438543827205698E-3	2.2027828354565845E-3	9.8426599956460865E-3	8.2462131165279458E-3	0	0	0	8.5602515676307094E-3	0	5.3409455244176653E-3	5.966215780096951E-3	EF 2	5.0003453497697796	5.2968808275057802	5.6110017485272303	5.9437509823683703	6.2962332438548696	6.66961876071516	7.0651471586920396	7.4841315770531196	7.92796302816331	8.3981150155931203	8.8961484260945305	9.4237167116857794	9.9825713790493094	10.574567804467501	11.2016713936013	11.865964106562799	12.5696513699435	13.3150693987468	14.1046929525333	14.9411435515288	15.827198179971299	16.765798505593999	17.7600606458501	18.8132855133044	19.928969774538199	21.110817458948802	22.362752255987299	23.688930541658301	25.0937551775305	26.581890128069801	28.158275944824499	29.8281461688691	31.597044705961501	33.470844232100099	35.455765690584897	37.5583989453133	39.785724658878401	42.145137468102902	44.644470533953601	47.292021547338301	50.096580277124097	53.067457751836997	56.2145171719228	59.548206655198598	63.079593924206598	66.8204030506339	70.783053378784302	74.980700757331206	79.427281216234604	84.137557233832297	89.127166747707705	94.412675072048302	100.011629893861	105.942619530626	112.225334642806	118.88063360609	125.930611760411	133.39867476563501	141.30961630746299	149.689700411524	158.56674863894901	167.97023245289401	177.93137106267699	188.483235070375	199.66085626395699	211.50134392150201	224.04400801258299	237.33048970588399	251.40489961629001	266.31396425045898	282.10718113705099	298.836983156641	316.55891261689698	335.33180565092698	355.21798755101298	376.28347968621199	398.598218690799	422.236288651233	447.276167062517	473.80098537049901	501.89880496511802	531.66290954087594	563.19211479516298	596.59109649261995	631.97073798470694	669.44849833821695	709.14880229492303	751.20345335699699	795.75207136963002	842.94255605362503	892.93157802685198	945.88509894474896	1001.97892248673	1061.3992780177	1124.3434388625401	1191.0203772459599	1261.6514580724399	1336.4711738492799	1415.7279231928101	1499.6848355023701	0	0	7.0613400289721358E-4	0	6.9229491554853118E-4	6.6367066481487621E-4	6.2203492529531133E-4	0	7.1798856153430487E-4	7.4250897774304019E-4	1.4372069684104284E-3	7.3846502083237467E-4	1.5574757041179905E-3	7.8890351804139784E-4	1.6843409649976598E-3	1.7046297959646809E-3	2.6417657930921726E-3	1.7882755517166953E-3	3.7163881719888057E-3	2.757455416911401E-3	3.8386737838100645E-3	3.723811559280124E-3	4.6776175373243259E-3	4.6912213250317339E-3	6.2113005521244264E-3	5.3570961391331759E-3	6.8589426134319899E-3	7.4639106531874467E-3	7.0888257553637143E-3	8.0623437328002281E-3	8.4946559515837339E-3	9.0982360516579826E-3	9.0966762618720082E-3	9.8805886939708921E-3	1.056602169922074E-2	1.0738113291089426E-2	1.1277685332039211E-2	1.1358817696739769E-2	1.139734685537476E-2	1.2039970636048223E-2	1.1845467677865077E-2	1.2815685092169403E-2	1.2336858481112436E-2	1.2690828310842509E-2	1.2379746920730583E-2	1.2543904601808776E-2	1.4092420336038951E-2	1.288570509018524E-2	1.3768810978775537E-2	1.3877090775613382E-2	1.3964558893741867E-2	1.5256027329167121E-2	1.5095362863551346E-2	1.4481787342372651E-2	1.5832597766514342E-2	1.6922346152874961E-2	1.8147335638752354E-2	1.6881079446094269E-2	1.6624489046995393E-2	1.7762859868727315E-2	1.9431723126481063E-2	1.9465211716776971E-2	1.8376984520987443E-2	1.8618028545313622E-2	2.089171515457321E-2	1.9436976456434253E-2	1.9646257153327559E-2	1.9429944511730631E-2	1.7400299254854545E-2	1.8349052015974164E-2	1.847810681078604E-2	1.8957445284375062E-2	2.0275430129888552E-2	1.4919031695422991E-2	1.3811313686542559E-2	1.9724715313459276E-2	1.5809681185051563E-2	1.4192323540543693E-2	1.3934839156590653E-2	1.3402801161668153E-2	1.4204056624305253E-2	1.5938696426003044E-2	9.4686222572840581E-3	1.0624957343038473E-2	3.9741691196429592E-3	4.4595059579807198E-3	5.0041135116696426E-3	5.6152300890777024E-3	8.4013039485091486E-3	7.0704713146208988E-3	0	1.4838087314271935E-2	1.6650156747475716E-2	7.4734085018860856E-3	8.386082407982394E-3	4.7051073239019999E-3	5.2797084150673435E-3	0	1.994398785416154E-2	EF 3	5.0003453497697796	5.3245490028145399	5.6697728057280203	6.0373796262520196	6.4288206953651699	6.8456413364241104	7.2894870657605999	7.7621100888185701	8.2653762174763408	8.8012722358620401	9.3719137437409294	9.97955350843859	10.6265903582714	11.315578652594001	12.0492383658487	12.830465825427	13.6623451457345	14.5481604035965	15.4914086030722	16.495813480858601	17.5653402067847	18.704211037431602	19.916921984673301	21.208260564944698	22.583324699304299	24.047542838906899	25.606695395336398	27.266937560401001	29.034823605478302	30.9173327563391	32.921896745597699	35.056429151559698	37.3293566392909	39.7496522272398	42.326870710743698	45.0711863822618	47.993433197247001	51.105147544221602	54.418613787906303	57.9469127651926	61.703973425413999	65.704627818778306	69.964669650044002	74.500916628596798	79.331276861072695	84.474819548629	89.951850267961802	95.783991133262305	101.994266155575	108.607192136533	115.64887545531001	123.147115130866	131.131512566373	139.63358840904601	148.68690698674101	158.32720881254301	168.59255168046499	179.52346090925701	191.16308932746199	203.55738763130501	216.75528578794999	230.80888620025999	245.773669395637	261.70871305096102	278.67692521828002	296.74529267198102	315.98514535786001	336.47243798808103	358.28804989369303	381.51810431846701	406.25430841453999	432.59431528211201	460.642109482428	490.50841754599401	522.31114509658903	556.17584231677199	592.23619959242296	630.63457529302298	671.52255777122105	715.06156380035702	761.42347581242302	810.79132045215101	863.35999112600098	919.33701739852097	978.94338427347896	1042.41440459412	1110.0006480065799	1181.9689301538001	1258.60336600509	1340.2064914796299	1427.1004577917699	1519.6283032333399	1618.1553074133899	1723.07043330191	1834.78786277017	1953.7486316898	2080.4223710454498	2215.3091609348799	2358.94150477522	2511.8864315095798	0	7.1525549982577239E-4	0	6.4089395205205093E-4	0	6.1250924573124233E-4	5.7051209269349862E-4	5.3282888073629732E-4	5.3474540525218944E-4	9.8282552179087363E-4	4.7881301575747201E-4	1.0054118509638269E-3	9.9909256990832066E-4	1.0096687346947987E-3	1.0786507362278946E-3	1.6320139572865069E-3	1.6182876719800473E-3	2.2495161739837588E-3	2.3077517175682E-3	2.3833145423695096E-3	2.9586750986968511E-3	3.726472512162615E-3	4.2927927449257141E-3	5.0603882625522498E-3	5.1112614612036011E-3	6.275892868321929E-3	6.7056885748536504E-3	7.4138381344916928E-3	8.5789971300567151E-3	9.4985513025665561E-3	1.0058311193716789E-2	1.1419124350951855E-2	1.133813816727674E-2	1.256303024062985E-2	1.2812123315683429E-2	1.3444285015823707E-2	1.39626852455442E-2	1.4409199967799186E-2	1.4976728748484502E-2	1.4257410912062115E-2	1.4842251860964859E-2	1.497788955861187E-2	1.3843663200477694E-2	1.4710577288089867E-2	1.4175546525579995E-2	1.4942945072538644E-2	1.3598525721026034E-2	1.3221388245983796E-2	1.3142610461762502E-2	1.3489357071244282E-2	1.2401563406634336E-2	1.1659607457564789E-2	1.3087682046270716E-2	1.1675994029146682E-2	1.3751614798062363E-2	1.4236748528912196E-2	1.3616980668630266E-2	1.1455462280753252E-2	1.143603478715393E-2	1.360739623291196E-2	1.1980244943378368E-2	1.5642314407065597E-2	1.3769085185146161E-2	1.3230880167867528E-2	1.6802442400120268E-2	1.1567219101496582E-2	1.3887312302709709E-2	1.2684675334048233E-2	1.5870733273123043E-2	1.3496585579292826E-2	1.4665813694724045E-2	1.6629217752739407E-2	1.1477245635260777E-2	8.3659989706528614E-3	1.0540008325789399E-2	1.0755958550425524E-2	1.761633739046815E-2	1.6901708559815168E-2	1.393777878193846E-2	1.5803716260063109E-2	8.9597292199900657E-3	1.5238836177742757E-2	5.7596514445739317E-3	6.5307319488284643E-3	7.4050418150961549E-3	2.5189203008014801E-2	9.5204796350969283E-3	1.6192568539804338E-2	6.1201229341820819E-3	6.9394620076661823E-3	2.3605473357511411E-2	2.6765685477087652E-2	1.0116324975543782E-2	3.4411981710154631E-2	1.3006309527562881E-2	0	0	1.8960555410200339E-2	0	WC 1	5.0003453497697796	5.3729416134301804	5.7733015545933801	6.2034939588690703	6.6657417655772297	7.1624335543740596	7.6961358877935799	8.2696065734826405	8.8858089146595098	9.5479270224327593	10.2593822691037	11.023850967472301	11.8452833675001	12.7279240684933	13.6763339522811	14.695413750724599	15.790429369339	16.967039097880999	18.231322848510601	19.589813572607099	21.049531018581799	22.618018005123201	24.303379397312	26.114323987004401	28.060209493896998	30.151090919803998	32.397772506010902	34.811863562184698	37.405838455323298	40.193101068730499	43.188054064091602	46.406173304552603	49.864087823366603	53.579665751334197	57.572106647049303	61.862040707050902	66.471635368530698	71.424709855446096	76.7468582599342	82.465581795027902	88.610430902064493	95.213157947100896	102.30788129536499	109.931261611571	118.122691297088	126.924498042862	136.38216354989001	146.544558547457	157.464195323556	169.19749907237599	181.80509946100801	195.352143921986	209.90863429054201	225.54978852608201	242.35642938701301	260.415402067336	279.82002295304699	300.67056181722199	323.074759945442	347.14838686886901	373.01583858178498	400.81078033478201	430.67683732511	462.76833685319701	497.251105780302	534.30332740800702	574.11646220732803	616.89623715511595	662.86370878999696	712.25640548095498	765.32955481105205	822.35740241853705	883.63462911023305	949.47787356985202	1020.22736852956	1096.2486988594101	1177.93469065924	1265.70744111452	1360.0204996052	1461.3612113377901	1570.2532356112299	1687.25925172896	1812.9838665397299	1948.07673863113	2093.2359353196298	2249.2115397837701	2416.8095269795599	2596.8959283663899	2790.4013069636499	2998.3255658622002	3221.7431150379002	3461.8084231654698	3719.7619831208599	3996.9367219977698	4294.7648887606902	4614.7854551253104	4958.6520679089999	5328.1415939434	5725.1633017037002	6151.7687270986798	0	3.2398444325824498E-4	0	3.3925581609568002E-4	3.2849864384511555E-4	3.2876118668253391E-4	3.3298227415034148E-4	3.6592691676839864E-4	7.5900480577532924E-4	7.8941144232138932E-4	7.8201694858282423E-4	8.630118088346168E-4	1.3538985005780327E-3	1.3420431869808414E-3	1.8749887982714671E-3	2.0703114079261772E-3	2.6020943751955241E-3	2.7703410192533059E-3	3.8150925384475304E-3	3.900965336881466E-3	5.1272869421304665E-3	5.7199604294923632E-3	6.3856579282305067E-3	7.6321354374068052E-3	9.0088295455565091E-3	9.2504427507326837E-3	1.1484281085208907E-2	1.2400815461286406E-2	1.3632471870991879E-2	1.3509282479018598E-2	1.4820106761550463E-2	1.4777178042541294E-2	1.6025060324055412E-2	1.6363324307425476E-2	1.680317299053128E-2	1.7845377358893275E-2	1.7703261435078031E-2	1.7888183848234294E-2	1.9210990673400399E-2	1.8460242155991683E-2	1.8981996690997371E-2	1.8468214609508475E-2	2.0395952874596616E-2	1.8070848161679996E-2	1.9701086297496371E-2	1.9221204851313952E-2	1.9963495568520534E-2	2.1147323743829462E-2	1.9119633696425983E-2	1.7451306909726353E-2	1.5326971282582454E-2	1.6105551405515478E-2	1.9513435966392205E-2	1.9349151471744125E-2	1.7137652553059931E-2	1.448676468980546E-2	1.7542046066814372E-2	2.0253705443155152E-2	1.3595659683440042E-2	1.7580958557694346E-2	1.6673877147249626E-2	1.6740290854153701E-2	1.1596808674474499E-2	2.9010474785597398E-2	1.2882665516361396E-2	1.3386667697003404E-2	3.4346636313159957E-3	1.9827979364560211E-2	1.8314399679635107E-2	1.5859087434843377E-2	6.1035313721700514E-3	1.0570528041952481E-2	1.2204526229430709E-2	2.3485181297425065E-2	1.6269320322114166E-2	1.252282735660311E-2	1.4458613073416849E-2	0	0	2.2253553140518311E-2	3.8540279907055504E-2	2.9665238743574806E-2	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	WC 2	5.0003453497697796	5.3010711875656398	5.6198829820688996	5.9578684410482703	6.3161806881202098	6.6960421969242701	7.0987489619038504	7.5256749199217801	7.97827663779651	8.4580982817513402	8.9667768857314503	9.5060479365628101	10.0777512950082	10.6838374729218	11.3263742879174	12.007553918256299	12.7297003820226	13.4952774661035	14.306897132026799	15.1673284273344	16.079506932894098	17.046544778382302	18.071741260109299	19.1585940974091	20.310811366002198	21.532324149041401	22.827299949004999	24.2001569061946	25.6555788723477	27.1985313907931	28.834278637668699	30.568401382000999	32.406816025922602	34.355794789987499	36.421987112451198	38.612442335526097	40.934633756010598	43.396484122347701	46.006392665102297	48.773263753079199	51.706537272848898	54.816220835328402	58.112923919299497	61.607894068351797	65.313055264747206	69.241048611127297	73.405275458859606	77.819943130166905	82.500113390031601	87.461753833248693	92.721792361949397	98.298174939457496	104.209926817522	110.477217445816	117.121429285159	124.165230759241	131.63265359372701	139.54917480662499	147.941803629627	156.83917365699801	166.271640536387	176.27138553486	186.872525333504	198.11122842518699	210.025838512603	222.65700532758899	236.04782331805799	250.243978675703	265.293905206094	281.24894957296198	298.16354648043898	316.09540439094098	335.10570241230897	355.25929902593998	376.62495336804699	399.275559818989	423.288396701046	448.745389933132	475.73339254196799	504.34448098333598	534.67626928439995	566.83224207886303	600.922107671189	637.06217233448103	675.37573711899199	715.99351852511995	759.05409447609497	804.70437711191505	853.10011401759004	904.40641959576101	958.79833839661001	1016.461442327	1077.5924637763501	1142.3999668194299	1211.1050587858399	1283.9421446240999	1361.15972663397	1443.02125229535	1529.80601308667	1621.8100973589301	0	0	1.1365084767696397E-3	8.8484441792028733E-4	0	8.7623799779632872E-4	7.9440773890602774E-4	0	8.7297842861638181E-4	1.5944294489309261E-3	7.5142942791892053E-4	7.7781596868454865E-4	1.5957653847148733E-3	1.6170062817082783E-3	1.5555015099478916E-3	1.5916876332936123E-3	1.5397736601731591E-3	2.6084798880148309E-3	2.5956549848538809E-3	3.4767273230782328E-3	3.4718275467024279E-3	4.5026768335347011E-3	4.4421677852699631E-3	4.3326133145632842E-3	6.1378335812835826E-3	6.0204119816170514E-3	6.7753867706057376E-3	7.2079109817761722E-3	7.9809070940193138E-3	8.8797789078258541E-3	9.6333471727296678E-3	1.0153270689970606E-2	1.1247059803964782E-2	1.1881920342930289E-2	1.2593621463542003E-2	1.3117986854677317E-2	1.3666289331131698E-2	1.4639806171509026E-2	1.5516080024409873E-2	1.6116155147130759E-2	1.6951844884252252E-2	1.6755462125702489E-2	1.8244797177313882E-2	1.7010834897378872E-2	1.9229613635015196E-2	1.7364669756315287E-2	1.7456878041134549E-2	1.9041168194724425E-2	2.0631828466960475E-2	1.8537184286034361E-2	2.1730004982550451E-2	2.1484936525521196E-2	1.9808002269716841E-2	2.0247994880586092E-2	2.1446105245279651E-2	1.5533209144575354E-2	1.9263732677716007E-2	1.5730433625510826E-2	1.8249721940560671E-2	1.9442570561449466E-2	1.536807736554177E-2	1.2954124727260558E-2	1.8805539587014881E-2	1.534030152742163E-2	1.3026494850769026E-2	2.0238288649444908E-2	1.4034637458233504E-2	1.3053943089336646E-2	1.4671313176406253E-2	1.4427939530701449E-2	1.0038195365677847E-2	1.2149757221252472E-2	1.0729006837760813E-2	1.6443163255661798E-2	7.3921816905009692E-3	1.8000808320881426E-2	9.3374261117319651E-3	8.7452696482360915E-3	9.8287995392135046E-3	8.8372621330461715E-3	7.4491423485192028E-3	1.3953472339458543E-2	9.4093759037946392E-3	0	7.9236284981192926E-3	1.3358036846855052E-2	5.0043612789628837E-3	5.6243964807476581E-3	1.2642506809261553E-2	7.1044501827588974E-3	0	8.9739783765374649E-3	0	0	0	0	0	0	4.065424719075466E-2	WC 3	5.0003453497697796	5.2678859468773398	5.5497411494958797	5.84667685234625	6.1594999289050802	6.4890604239494998	6.8362538634127104	7.2020236878270198	7.5873638159669099	7.9933213456582299	8.4209993990927607	8.8715601203796108	9.3462278334789008	9.8462923690988902	10.373112569596699	10.9281199814071	11.512822745031899	12.1288096931616	12.7777546680645	13.4614210699752	14.1816666488417	14.9404485524528	15.7398286446622	16.5819791081612	17.4691883470243	18.403867205068099	19.3885555169181	20.4259290095886	21.518806573326	22.670157921475301	23.8831116601832	25.1609637898658	26.507186661542399	27.925438412373399	29.419572906039999	30.993650204979701	32.651947602931301	34.398971247771101	36.239468386221397	38.178440263705099	40.221155714400297	42.373165478422301	44.640317285038201	47.028771742900702	49.545019080479001	52.195896782177499	54.988608168064303	57.9307419676976	61.030292941238798	64.295683603885706	67.735787112659096	71.359951377734404	75.178024463835101	79.200381350714196	83.437952125439097	87.902251683088394	92.605411016568198	97.560210180570706	102.780113019252	108.27930375199099	114.07272551665601	120.176120975095	126.60607509121	133.38006019784001	140.51648347492701	148.03473696797101	155.955250282695	164.29954609910601	173.090298655802	182.35139536345901	192.10800171489399	202.38662966812299	213.215209688198	224.62316664361501	236.64149976350399	249.302866872892	262.64167313491703	276.694164541151	291.49852640406198	307.09498711926102	323.525927479492	340.83599583739499	359.07222942999698	378.28418219459297	398.52405942334099	419.84685962248199	442.31052396164603	465.97609371936301	490.90787615260302	517.17361924107104	544.84469578109395	573.99629732934898	604.70763852342998	637.06217233448103	671.14781683678405	707.05719411053803	744.88788192697803	784.74267889977	826.72988382318397	870.96358995608102	0	0	1.0626906773976881E-3	0	1.1163702678212508E-3	0	1.200871398626681E-3	1.1633818280698915E-3	1.1869031171124727E-3	0	1.3963982874461336E-3	1.3624701104154454E-3	2.7817400730796235E-3	1.4193202938007025E-3	2.8659260833155285E-3	1.4687950312161277E-3	3.0149451830049595E-3	3.1438734572800183E-3	3.1027958084333834E-3	4.7425831005651507E-3	4.5295653569293977E-3	4.8205966487005359E-3	4.6982539587988193E-3	6.0580807989024594E-3	6.2111413300711231E-3	7.3370151575185283E-3	7.3079502283959997E-3	8.579883022847545E-3	8.3161721442547611E-3	9.4949533223176764E-3	1.0108202963844201E-2	1.1068106710746633E-2	1.0072653442570717E-2	1.2241596374421264E-2	1.1755213138783712E-2	1.2678367401608581E-2	1.4113658223264583E-2	1.4146424191780105E-2	1.3616548462481132E-2	1.4457225799072633E-2	1.3949030493874802E-2	1.4365625147023001E-2	1.4573605653700899E-2	1.5882338187787493E-2	1.3796733233811849E-2	1.3547149055165561E-2	1.4035888451406468E-2	1.4557250741270065E-2	1.3644512238236609E-2	1.4214262170063753E-2	1.3955697161587973E-2	1.5960436842399998E-2	1.3528440319168777E-2	1.6259154348744347E-2	1.2245210373593256E-2	1.5634311759661273E-2	1.6785016778438661E-2	1.4223655828235621E-2	1.5227619515815013E-2	1.8141120491600455E-2	1.3422875934603593E-2	1.6234638643748897E-2	1.4626671870236224E-2	1.4351556009017235E-2	1.4361657719125051E-2	1.5070163128445762E-2	1.383107042349779E-2	1.1066792272035584E-2	1.1886501412482979E-2	1.3632239664396154E-2	1.1225510027324144E-2	9.2087332896176391E-3	1.382775056095065E-2	1.2010716970551885E-2	1.4811503682660489E-2	1.9726640235524132E-2	1.3683773244460707E-2	8.0998564851686543E-3	1.3484700664571404E-2	7.4831429563412101E-3	6.9211063582303427E-3	4.6089235126222068E-3	1.7051043933766333E-2	7.5697875680080066E-3	1.2602238031734289E-2	6.9934328619599877E-3	1.0349083090709043E-2	2.2972306219091163E-2	2.5496309595652241E-2	1.0611610945766386E-2	7.8516835416673827E-3	4.357180174167084E-3	1.4507731216678475E-2	1.0734478959236031E-2	1.1913893027651121E-2	1.3222891172765044E-2	7.3378555003384303E-3	0	1.8077759543040865E-2	BK 1	5.0003453497697796	5.2801524848088102	5.5756169449608599	5.8876148759670404	6.2170714505481	6.5649636118346999	6.9323229703133098	7.32023886287819	7.72986158306042	8.1624057920127004	8.6191541203645006	9.1014609716282902	9.6107565384351101	10.1485510435088	10.7164392179551	11.3161050301442	11.949326679211101	12.6179818679791	13.3240533709437	14.069634913827	14.8569373821383	15.68829537715	16.5661741387296	17.493176855557699	18.472052384406901	19.505703401373101	20.5971950092299	21.749763826429302	22.966827584701299	24.251995263710999	25.609077792827001	27.0420993517344	28.555309303402598	30.153194794792899	31.840494062671102	33.622210483980602	35.503627412440302	37.490323845362703	39.588190967148499	41.803449618514499	44.142668743258298	46.612784867256899	49.221122667464698	51.975416691900797	54.883834295034902	57.954999856581097	61.198020355515901	64.6225123751572	68.238630619379904	72.057098024531001	76.089237556333302	80.347005786066006	84.843028345587499	89.590637366333794	94.603911013312697	99.897715231323502	105.487747827194	111.39058501875	117.623730588556	124.205667788174	131.15591414686099	138.49507934722999	146.244926339486	154.42843587546801	163.06987465386399	172.19486727865799	181.830472244199	192.00526217221599	202.749408538686	214.09477114182701	226.07499257648999	238.725597995116	252.08410045106501	266.19011213670802	281.08546184612698	296.81431901074399	313.423324675679	330.96172980522499	349.48154132756798	369.037676351801	389.68812501455398	411.49412243912599	434.52033031702598	458.83502865037599	484.51031822374898	511.622334405846	540.25147291498399	570.48262821787102	602.40544526860106	636.114585334352	671.71000669602699	709.29726105623104	748.98780653351696	790.89933817101803	835.15613693954401	881.88943827003504	931.23782120819999	983.34761934529195	1038.37335474357	1096.47819614319	0	0	3.1334166776298862E-3	0	2.5593042833169204E-3	2.2073901215631827E-3	0	2.2057526688443962E-3	2.103848054269926E-3	1.9338862817839036E-3	1.8688564993735281E-3	1.8904597843380849E-3	1.9058979440086121E-3	3.6090970498471485E-3	3.4010980125266338E-3	1.6564736729114732E-3	4.8443634495164093E-3	3.3019629475278043E-3	3.2076086337117214E-3	4.8632207344667866E-3	4.5823812703136941E-3	6.1501178578292123E-3	5.4318722892592449E-3	5.232911645373841E-3	6.8971420940768888E-3	7.546583952099931E-3	7.1387410924694337E-3	8.1888781480905157E-3	6.789986722073235E-3	9.055689294320917E-3	8.0835285675408576E-3	8.890457888331444E-3	9.7589139014755237E-3	9.0457231147731704E-3	1.0918049013062295E-2	9.8914813968461364E-3	9.8363697790675164E-3	1.070193815788258E-2	1.0186037605954894E-2	9.9978963290965981E-3	1.012347483533778E-2	1.0282722171722452E-2	1.0344620214126136E-2	9.318699136038229E-3	1.1087724343804992E-2	1.0314546940348149E-2	1.0555894195047568E-2	1.1331120804877326E-2	1.4103879240703159E-2	1.1248801230076797E-2	1.2664711077895626E-2	1.0727091075365118E-2	1.0598535184716184E-2	1.3168470581994834E-2	1.261271165336802E-2	1.2384503648183963E-2	1.4043351733951246E-2	1.644193783340234E-2	1.2513357065708981E-2	1.5575412175871542E-2	1.628185017320927E-2	1.3717124694455844E-2	8.9971941974520964E-3	1.3543589819467466E-2	1.2864437265314235E-2	1.6839130042972151E-2	1.8080988250350944E-2	9.3051417069333377E-3	1.81574128900816E-2	1.5425796100834827E-2	1.5050418240937146E-2	1.1987081620384026E-2	1.3366151881153417E-2	7.4519395866237941E-3	1.6618516412638243E-2	1.8530416447072443E-2	1.4463591551924377E-2	1.8431514625711128E-2	1.284499595527196E-2	1.4322766148435206E-2	9.5823290652839004E-3	7.1231608447534754E-3	1.9856636656865032E-2	4.4282141360114102E-3	0	5.5057244562473325E-3	1.8417414253568382E-2	1.3690847306414794E-2	7.6329648147235021E-3	8.5111097302953097E-3	9.4902820331880886E-3	1.058210455786565E-2	0	1.3157031271140198E-2	0	1.6358510816365933E-2	0	0	2.267892962585762E-2	BK 4	5.0003453497697796	5.3208350783145502	5.6618661212922197	6.0247550438250004	6.41090279432649	6.8218001129237296	7.2590332865240699	7.7242902727445601	8.2193672163454394	8.7461753833248608	9.3067485394441203	9.9032508016685092	10.5379849928346	11.213401531797899	11.9321078933805	12.6968786746411	13.510666306327099	14.376612450861501	15.2980601308667	16.2785666350482	17.3219172512621	18.4321398797826	19.613520583185998	20.8706201328805	22.208291616162299	23.631699171769299	25.1463379262626	26.758055208200801	28.473073122004902	30.2980125686626	32.239918806003601	34.306288647222097	36.505099402649698	38.844839676507704	41.334542137531201	43.983818389978303	46.8028960796454	49.8026583781364	52.994685997819097	56.391301899666402	60.005618866581898	63.851590125866402	67.944063216256595	72.298837307491894	76.932724193694099	81.863613196027103	87.110540225196502	92.693761270408103	98.634830598492499	104.956683965086	111.683727159108	118.84193022237	126.458927708045	134.564125365059	143.18881366025701	152.36628857661199	162.131980153803	172.523589267424	183.58123317484501	195.34760038962699	207.868115482375	221.19111444426201	235.36803129021899	250.45359662217999	266.50604891894	283.58735936832699	301.76347110966299	321.10455381010303	341.68527455768702	363.58508611685801	386.888533659313	411.68558115429499	438.07195867840102	466.14953198568901	496.02669576483498	527.81879210152999	561.64855576160096	597.64658801388998	635.95186082211706	676.71225335216502	720.08512286601604	766.23791220627197	815.34879621651396	867.607369593003	923.21537882322696	982.38750103695202	1045.3521727765899	1112.35247188639	1183.6470559249501	1259.5111607239601	1340.23766294808	1426.13821075793	1517.5444269414199	1614.8091891577899	1718.3079922371801	1828.4403977946699	1945.6315767552401	2070.3339507444898	2203.02893868201	2344.2288153199202	0	1.583967793076621E-3	0	1.2051353189884099E-3	0	1.006147279204364E-3	8.2907168618696295E-4	6.6713149233603517E-4	5.839014814200881E-4	5.0866758734673416E-4	8.8170260688115389E-4	3.7571669116131802E-4	6.8252006817793665E-4	6.1420442714855169E-4	8.7727071897202719E-4	5.1130933439532127E-4	7.3340365100723465E-4	9.7741743104177124E-4	9.9738872857623026E-4	1.038551043532793E-3	1.2740714808219514E-3	1.5484407878135755E-3	1.6234922817645616E-3	1.8654053895858847E-3	2.5499884482846425E-3	2.5162755387084556E-3	2.7178682690938488E-3	3.363614699152436E-3	4.2462780103707928E-3	4.202864992887809E-3	4.9207498589598957E-3	5.2846004060282687E-3	5.5340825017005397E-3	6.3680400167757823E-3	6.9799058818930775E-3	7.20034964160277E-3	7.834535414440286E-3	8.8452550293391854E-3	1.0234115880868458E-2	1.0003349398543334E-2	1.0915540794955266E-2	1.0687678571157449E-2	1.1694224417503852E-2	1.1884620225476976E-2	1.2658085063291157E-2	1.3497772853309678E-2	1.3510894592333988E-2	1.4272483841842239E-2	1.3736562980466452E-2	1.5725391535119964E-2	1.2755415079064115E-2	1.458952128450303E-2	1.4361297028269215E-2	1.5321269852682121E-2	1.5326014972516651E-2	1.3376710500598507E-2	1.6920283309083774E-2	1.6532149310449076E-2	1.6095073511310429E-2	1.6243461581244571E-2	1.7270903370452464E-2	1.4476340204536225E-2	1.4378498134701869E-2	1.5303859678335889E-2	1.6222410599962964E-2	1.1689080251608077E-2	1.5598967196956037E-2	1.6056938929711866E-2	1.0302675428965753E-2	1.2351883814292001E-2	1.2431979101958481E-2	1.3196876235739424E-2	1.3946573384475467E-2	1.8047583477937813E-2	1.0217594417716915E-2	1.301549764700137E-2	1.6374870139432444E-2	1.1124710314732255E-2	1.0497045042944284E-2	1.1885751792135926E-2	5.3832710095578391E-3	1.2190901875268809E-2	2.0705546163554467E-2	2.7352251195401623E-2	1.3273207595961248E-2	0	1.7017473337224805E-2	6.4229334188196426E-3	0	8.2347915838212431E-3	9.3242134738725172E-3	1.0557760451054903E-2	2.3908999092352223E-2	1.3536020263203174E-2	1.5326768289890763E-2	1.7354423356663571E-2	0	2.2249967434005667E-2	2.5193527247123294E-2	Pore Body Radius (nm)


Normalized Areal Contribution




EF 1	1.4832893378657446	1.590515053626018	1.7156117078104445	1.8585793004190236	2.0015469782429589	2.1623856797064036	2.3410952343786446	2.5198047890508861	2.7342562205714329	2.9487076520919802	3.1810301072520359	3.4312235860516012	3.6992879180599632	4.0030939564859178	4.3247713594128072	4.6643194451177807	5.0396095781017722	5.4327703938638479	5.8795442805444509	6.3441891908645633	6.8445758076022685	7.3985758361199263	7.9883172301937524	8.6316713543246806	9.3107675257346276	10.061347791702611	10.865540787727696	11.723346513809883	12.652637016172957	13.671280932426452	14.761408943237985	15.940891731385637	17.20973066031511	18.585793685913085	20.069083535070966	21.659597480897354	23.393079615839817	25.251660620565964	27.271079133740567	29.45133515536363	31.792428685435151	34.330106543294093	37.064360548266265	40.030940246582034	43.229840184458588	46.678937861902526	50.396094417572023	54.41705939769745	58.759699394719789	63.44189190864563	68.499370124356943	73.967883588084078	79.865298892268044	86.245232175580171	93.125544576678664	100.55986859558325	108.56605446338654	117.23346786499023	126.57997539283534	136.67706523181695	147.59622556683024	159.3553120827506	172.07943455692731	185.80431526667672	200.61934171203174	216.63171344763833	233.91294047352275	252.57022234433097	272.72864702228105	294.47761291497153	317.97791935437124	317.97791935437124	0	0	0	0	0	0	0	0	0	0	0	0	0	1.2051669658763715E-4	1.283400721188269E-4	2.8674220315911127E-4	1.9172397740331026E-4	2.5740768764526367E-4	2.1769246736962088E-4	2.6619990168686054E-4	1.9842661303833291E-4	1.8600179218841029E-4	2.1101525717568878E-4	3.0866748995009107E-4	2.0045265661913618E-4	1.80528474615282E-4	1.9206768985952286E-4	1.9311953061579179E-4	1.9379518403890618E-4	2.1322111095299935E-4	2.3320845709283935E-4	2.2265093660980609E-4	2.1928344457430017E-4	2.1662512424692142E-4	2.2093458820830449E-4	2.2940530049178764E-4	2.2342389879803238E-4	2.2286722926968166E-4	2.2821318316559194E-4	1.6357912884698388E-4	1.7327265479256398E-4	2.2087522071342824E-4	2.0960914251757977E-4	2.0669461013356663E-4	1.5638288141455012E-4	1.5618359595910702E-4	1.8721727866363844E-4	1.7573389170173344E-4	1.2983621658366288E-4	1.3739135992417811E-4	1.7326941318446097E-4	1.2012078255009029E-4	1.1527834419134569E-4	1.4157050135416797E-4	1.4314095326985101E-4	1.12039185175674E-4	9.4482442364096642E-5	1.0143131516345752E-4	6.942148320376873E-5	7.5025251135230064E-5	1.1361508765465761E-4	8.0282567068934441E-5	5.9979618526995182E-5	6.4808409661054611E-5	4.7305715270340443E-5	5.5012642405927181E-5	1.5858558645359412E-4	1.4165565358078178E-4	1.7355724728734386E-4	1.196154891848849E-4	6.5553002059459686E-5	6.5553002059459686E-5	EF 2	2.0015469782429589	2.1623856797064036	2.3410952343786446	2.5198047890508861	2.7342562205714329	2.9487076520919802	3.1810301072520359	3.4312235860516012	3.6992879180599632	4.0030939564859178	4.3247713594128072	4.6643194451177807	5.0396095781017722	5.4327703938638479	5.8795442805444509	6.3441891908645633	6.8445758076022685	7.3985758361199263	7.9883172301937524	8.6316713543246806	9.3107675257346276	10.061347791702611	10.865540787727696	11.723346513809883	12.652637016172957	13.671280932426452	14.761408943237985	15.940891731385637	17.20973066031511	18.585793685913085	20.069083535070966	21.659597480897354	23.393079615839817	25.251660620565964	27.271079133740567	29.45133515536363	31.792428685435151	34.330106543294093	37.064360548266265	40.030940246582034	43.229840184458588	46.678937861902526	50.396094417572023	54.41705939769745	58.759699394719789	63.44189190864563	68.499370124356943	73.967883588084078	79.865298892268044	86.245232175580171	93.125544576678664	100.55986859558325	108.56605446338654	117.23346786499023	126.57997539283534	136.67706523181695	147.59622556683024	159.3553120827506	172.07943455692731	185.80431526667672	200.61934171203174	216.63171344763833	233.91294047352275	252.57022234433097	272.72864702228105	272.72864702228105	0	0	0	0	0	0	0	0	0	0	0	0	1.5162347504677241E-4	3.6699431904345994E-4	2.4926022602014873E-4	3.5652768460801582E-4	2.3943200454871458E-4	2.5365785572054148E-4	2.5950195347514116E-4	4.0746787536355113E-4	2.7383533044065948E-4	2.4531136345580219E-4	2.6102189106683632E-4	2.7273897788737526E-4	2.8700142351489346E-4	3.0750496914178365E-4	3.1250167289072325E-4	2.9988852537449624E-4	2.9713099534657127E-4	2.9806618855231741E-4	3.1909230702080932E-4	3.2368020812304974E-4	3.0504120109586314E-4	3.0309790025665541E-4	3.2324458731358723E-4	2.2569975676269799E-4	2.4822978232970897E-4	3.1143587722576467E-4	2.9138203597010376E-4	2.7348622208969671E-4	1.9683876756567146E-4	2.0769707451098382E-4	2.4930808614689512E-4	2.4405665569654619E-4	1.7590364308102218E-4	1.7726318857498013E-4	2.0475363832509085E-4	1.3094948224605735E-4	1.4029666818783599E-4	2.1513182325644432E-4	1.6783063626698715E-4	1.0723359704098537E-4	1.1409623889203174E-4	1.5007531413994166E-4	1.0121351572841429E-4	9.5566967502236366E-5	1.1406633225740433E-4	7.7012227848172188E-5	7.3608243837952614E-5	8.6035346612334251E-5	5.7826517149806023E-5	5.8302306570112705E-5	1.0783566656561772E-4	2.7524729956675509E-4	2.4233066350049485E-4	2.4233066350049485E-4	EF 3	2.0015469782429589	2.1623856797064036	2.3410952343786446	2.5198047890508861	2.7342562205714329	2.9487076520919802	3.1810301072520359	3.4312235860516012	3.6992879180599632	4.0030939564859178	4.3247713594128072	4.6643194451177807	5.0396095781017722	5.4327703938638479	5.8795442805444509	6.3441891908645633	6.8445758076022685	7.3985758361199263	7.9883172301937524	8.6316713543246806	9.3107675257346276	10.061347791702611	10.865540787727696	11.723346513809883	12.652637016172957	13.671280932426452	14.761408943237985	15.940891731385637	17.20973066031511	18.585793685913085	20.069083535070966	21.659597480897354	23.393079615839817	25.251660620565964	27.271079133740567	29.45133515536363	31.792428685435151	34.330106543294093	37.064360548266265	40.030940246582034	43.229840184458588	46.678937861902526	50.396094417572023	54.41705939769745	58.759699394719789	63.44189190864563	68.499370124356943	73.967883588084078	79.865298892268044	86.245232175580171	93.125544576678664	100.55986859558325	108.56605446338654	117.23346786499023	126.57997539283534	136.67706523181695	147.59622556683024	159.3553120827506	172.07943455692731	185.80431526667672	200.61934171203174	216.63171344763833	233.91294047352275	252.57022234433097	272.72864702228105	294.47761291497153	317.97791935437124	343.33678771025734	370.73297116756441	400.30940246582031	0	0	0	0	0	0	0	0	1.5582598280161619E-5	2.1568424482689311E-4	1.4103273868510283E-4	2.0666477621927469E-4	1.7678062053595655E-4	1.927870380489032E-4	1.5093500463520063E-4	2.1363827847112923E-4	1.5735412628976528E-4	1.2924813940548991E-4	1.2929797116373269E-4	1.9184472445461293E-4	1.5442030975650994E-4	1.1940523491676344E-4	1.2128095322496643E-4	1.148491823826765E-4	1.0466515789212838E-4	1.0946832572179295E-4	1.3984192131374993E-4	1.7615793949610477E-4	1.3711849465663787E-4	1.2637332550541837E-4	1.1990657308996332E-4	1.168307404755554E-4	1.2696587255831186E-4	1.2137937439863715E-4	1.1300484689840796E-4	9.6315983682870865E-5	1.0987609775808867E-4	1.2760131768937191E-4	1.2333506691565606E-4	1.3273406594751575E-4	9.0708257630467415E-5	8.8647240772843361E-5	1.0876294707285396E-4	1.0514713470540283E-4	7.8044366091489792E-5	8.0046709626913071E-5	9.789690375328064E-5	6.8577704951167107E-5	7.2293682023882866E-5	9.9557451903820038E-5	8.4557104855775833E-5	5.4449425078928471E-5	5.6213582865893841E-5	8.1557082012295723E-5	5.448551382869482E-5	4.4518150389194489E-5	5.0901551730930805E-5	3.5003409720957279E-5	3.5945326089859009E-5	5.4579926654696465E-5	5.7619297876954079E-5	1.0446768671840773E-4	7.6022697612643242E-5	5.5677606724202633E-5	6.8060820922255516E-5	4.6822358854115009E-5	4.3670414015650749E-5	5.3413095884025097E-5	3.6747544072568417E-5	3.2089767046272755E-5	EF 4	2.0015469782429589	2.1623856797064036	2.3410952343786446	2.5198047890508861	2.7342562205714329	2.9487076520919802	3.1810301072520359	3.4312235860516012	3.6992879180599632	4.0030939564859178	4.3247713594128072	4.6643194451177807	5.0396095781017722	5.4327703938638479	5.8795442805444509	6.3441891908645633	6.8445758076022685	7.3985758361199263	7.9883172301937524	8.6316713543246806	9.3107675257346276	10.061347791702611	10.865540787727696	11.723346513809883	12.652637016172957	13.671280932426452	14.761408943237985	15.940891731385637	17.20973066031511	18.585793685913085	20.069083535070966	21.659597480897354	23.393079615839817	25.251660620565964	27.271079133740567	29.45133515536363	31.792428685435151	34.330106543294093	37.064360548266265	40.030940246582034	43.229840184458588	46.678937861902526	50.396094417572023	54.41705939769745	58.759699394719789	63.44189190864563	68.499370124356943	73.967883588084078	79.865298892268044	86.245232175580171	93.125544576678664	100.55986859558325	108.56605446338654	117.23346786499023	126.57997539283534	136.67706523181695	147.59622556683024	159.3553120827506	172.07943455692731	185.80431526667672	200.61934171203174	216.63171344763833	233.91294047352275	252.57022234433097	272.72864702228105	0	0	0	0	0	0	0	0	0	1.6024467799301021E-4	1.7007283843968875E-4	2.5580276116377948E-4	2.0488851476224774E-4	2.6099590164481787E-4	2.2555492803183653E-4	2.6099186754913916E-4	2.2920200358384914E-4	1.9876437365713297E-4	2.0151723739476749E-4	2.9731325466655559E-4	2.3156315516588514E-4	2.031881397754679E-4	2.1556833322939318E-4	2.0568652129238945E-4	2.0116636943806081E-4	2.1520408952174704E-4	2.4615134070884488E-4	2.201007454136451E-4	2.2029413751633331E-4	2.2747270189702379E-4	2.2404202780673235E-4	2.2966221116875186E-4	2.3741837321155954E-4	2.4027554675729059E-4	2.4274196832951411E-4	1.7892925271784064E-4	1.8538474307481419E-4	2.345536113602091E-4	2.4244129723676415E-4	2.5238084437851835E-4	1.8225745738593337E-4	1.8141670218290129E-4	2.3901109079516264E-4	2.4494260931716725E-4	1.8309637058231012E-4	1.7927080396430443E-4	2.2243145100372131E-4	1.592256754798968E-4	1.6529130716998617E-4	2.275304147012014E-4	2.1283592302667699E-4	1.5499695243352809E-4	1.609652502759516E-4	2.0411055590851738E-4	1.4209143900748429E-4	1.3238044947381727E-4	1.6203868834957949E-4	1.1160409749101062E-4	1.0435706567410728E-4	1.2877145049447526E-4	8.8986940681934357E-5	8.8365981355309486E-5	1.7052991942443792E-4	2.7314966229099341E-4	2.4898564815658679E-4	WC 1	2.0015469782429589	2.1623856797064036	2.3410952343786446	2.5198047890508861	2.7342562205714329	2.9487076520919802	3.1810301072520359	3.4312235860516012	3.6992879180599632	4.0030939564859178	4.3247713594128072	4.6643194451177807	5.0396095781017722	5.4327703938638479	5.8795442805444509	6.3441891908645633	6.8445758076022685	7.3985758361199263	7.9883172301937524	8.6316713543246806	9.3107675257346276	10.061347791702611	10.865540787727696	11.723346513809883	12.652637016172957	13.671280932426452	14.761408943237985	15.940891731385637	17.20973066031511	18.585793685913085	20.069083535070966	21.659597480897354	23.393079615839817	25.251660620565964	27.271079133740567	29.45133515536363	31.792428685435151	34.330106543294093	37.064360548266265	40.030940246582034	43.229840184458588	46.678937861902526	50.396094417572023	54.41705939769745	58.759699394719789	63.44189190864563	68.499370124356943	73.967883588084078	79.865298892268044	86.245232175580171	93.125544576678664	100.55986859558325	108.56605446338654	117.23346786499023	126.57997539283534	136.67706523181695	147.59622556683024	159.3553120827506	172.07943455692731	185.80431526667672	200.61934171203174	216.63171344763833	0	0	0	0	8.3037011791020632E-6	1.4996070657249459E-4	1.8627757417166116E-4	2.0191322760832714E-4	1.7244306554810968E-4	2.256633649131489E-4	2.6366460384066415E-4	3.247214914240509E-4	3.5251525218861198E-4	3.7914143015618692E-4	3.9991053606045521E-4	4.232787949936799E-4	4.3987463033426377E-4	3.956420354529859E-4	4.1137235862532677E-4	5.3398289229575065E-4	5.5217942486374474E-4	4.3749896917619885E-4	4.6569216724055384E-4	4.7035965353504791E-4	4.6196621231069264E-4	4.7556664800985424E-4	5.0511200161747942E-4	4.998891945841345E-4	4.9866829540437248E-4	5.0560934955646327E-4	4.9088907856348416E-4	4.8357300679410288E-4	4.9790566271994932E-4	5.1204308311162902E-4	5.0746574244338013E-4	3.6913225776397367E-4	3.5774115657081248E-4	4.6740692783319929E-4	4.8535453684855743E-4	5.0833766312200325E-4	3.7615659543320767E-4	3.5753784032458168E-4	4.5592164048898241E-4	4.3667445183403954E-4	3.3087328479575412E-4	3.3300112889085695E-4	4.4319337734025636E-4	3.141019989886989E-4	2.6265138038736107E-4	3.0252631517403667E-4	3.6095344153850998E-4	2.6281516375927232E-4	1.716105617543715E-4	2.0147499891592333E-4	1.6425845689208772E-4	2.3716997234167115E-4	2.133171544593179E-4	1.2915706979983372E-4	1.1228229094796241E-4	1.2712544396414411E-4	8.2399230450391769E-5	6.8365363404154778E-5	WC 2	2.0015469782429589	2.1623856797064036	2.3410952343786446	2.5198047890508861	2.7342562205714329	2.9487076520919802	3.1810301072520359	3.4312235860516012	3.6992879180599632	4.0030939564859178	4.3247713594128072	4.6643194451177807	5.0396095781017722	5.4327703938638479	5.8795442805444509	6.3441891908645633	6.8445758076022685	7.3985758361199263	7.9883172301937524	8.6316713543246806	9.3107675257346276	10.061347791702611	10.865540787727696	11.723346513809883	12.652637016172957	13.671280932426452	14.761408943237985	15.940891731385637	17.20973066031511	18.585793685913085	20.069083535070966	21.659597480897354	23.393079615839817	25.251660620565964	27.271079133740567	29.45133515536363	31.792428685435151	34.330106543294093	37.064360548266265	40.030940246582034	43.229840184458588	46.678937861902526	50.396094417572023	54.41705939769745	58.759699394719789	63.44189190864563	68.499370124356943	73.967883588084078	79.865298892268044	86.245232175580171	93.125544576678664	100.55986859558325	108.56605446338654	117.23346786499023	126.57997539283534	136.67706523181695	147.59622556683024	159.3553120827506	172.07943455692731	185.80431526667672	200.61934171203174	216.63171344763833	233.91294047352275	252.57022234433097	272.72864702228105	294.47761291497153	317.97791935437124	343.33678771025734	370.73297116756441	400.30940246582031	0	0	0	0	0	0	0	0	0	0	0	1.1271451640150597E-4	1.6345861782822457E-4	2.6142151076967744E-4	1.8617084171071625E-4	2.6025294020784717E-4	2.0867316678227184E-4	2.045503180977332E-4	2.1316010455012577E-4	2.8919724691377918E-4	2.6619570843908923E-4	2.2790557666986733E-4	2.3664435244301175E-4	2.3956736085792174E-4	2.4154588411965221E-4	2.5193746411823222E-4	2.5736460758721291E-4	2.650741187057024E-4	2.7014912681202141E-4	2.6712023362116194E-4	2.6834997730755745E-4	2.7920076929570191E-4	2.8735666386815696E-4	2.8408376204713673E-4	2.8611965191652493E-4	2.2070805780767324E-4	2.395864672994233E-4	2.9386888220197171E-4	2.9088131061086759E-4	3.1502433079554787E-4	2.3326644327522988E-4	2.286362954794968E-4	2.8293726155551128E-4	2.8118247902427564E-4	2.284031082349456E-4	2.4063650337128844E-4	2.9693380497492064E-4	2.1744092222837896E-4	2.3442463965384796E-4	2.950686401003313E-4	2.6347895195360718E-4	1.7990043795651609E-4	1.6935799775015861E-4	2.15274399601969E-4	1.653722050894139E-4	1.7543802687696312E-4	2.237195730691556E-4	1.5294275212449155E-4	1.4423946397133642E-4	1.8009006580031224E-4	1.2706405451857309E-4	1.574863396029466E-4	1.6328227056258734E-4	1.063460475298038E-4	1.2891112858730199E-4	8.8676577433943748E-5	8.2720769569277763E-5	1.0116525094492506E-4	6.9592148065567017E-5	8.2427635788917542E-5	WC 3	2.0015469782429589	2.1623856797064036	2.3410952343786446	2.5198047890508861	2.7342562205714329	2.9487076520919802	3.1810301072520359	3.4312235860516012	3.6992879180599632	4.0030939564859178	4.3247713594128072	4.6643194451177807	5.0396095781017722	5.4327703938638479	5.8795442805444509	6.3441891908645633	6.8445758076022685	7.3985758361199263	7.9883172301937524	8.6316713543246806	9.3107675257346276	10.061347791702611	10.865540787727696	11.723346513809883	12.652637016172957	13.671280932426452	14.761408943237985	15.940891731385637	17.20973066031511	18.585793685913085	20.069083535070966	21.659597480897354	23.393079615839817	25.251660620565964	27.271079133740567	29.45133515536363	31.792428685435151	34.330106543294093	37.064360548266265	40.030940246582034	43.229840184458588	46.678937861902526	50.396094417572023	54.41705939769745	58.759699394719789	63.44189190864563	68.499370124356943	73.967883588084078	79.865298892268044	86.245232175580171	93.125544576678664	100.55986859558325	108.56605446338654	117.23346786499023	126.57997539283534	136.67706523181695	147.59622556683024	159.3553120827506	172.07943455692731	185.80431526667672	200.61934171203174	216.63171344763833	233.91294047352275	252.57022234433097	272.72864702228105	0	0	0	0	0	0	0	1.3572960612429801E-4	1.1265713329303476E-4	2.0831402365453311E-4	2.0536432415639414E-4	2.6959304538494406E-4	2.6252919972006861E-4	3.0041603501368907E-4	2.8978240917079001E-4	3.1779887307666863E-4	3.2538586172573008E-4	2.824179422651133E-4	2.9527156308509428E-4	3.8286386561909718E-4	3.9784841846977621E-4	3.2570992296067786E-4	3.4224844950901792E-4	3.4916799443276606E-4	3.5136971447763919E-4	3.6503496837473785E-4	3.8106570175978129E-4	3.8852369466698409E-4	3.7465047817500862E-4	3.8913979508176777E-4	3.7033940274303653E-4	3.4614103943454082E-4	3.5976057339144526E-4	3.4981441879170248E-4	3.3080034488338299E-4	2.4139976787463944E-4	2.4817655478986999E-4	3.1820209171954538E-4	3.1980869593863689E-4	3.045529908263888E-4	2.1221230115997983E-4	1.9989060293947679E-4	2.5836498465695929E-4	2.7115908648045218E-4	2.0327084506566227E-4	1.9008931382043134E-4	2.2493944076969858E-4	1.5275065471618854E-4	1.6108717279746226E-4	2.3840884698351293E-4	1.8290709041497569E-4	1.2478918634631085E-4	1.2667545901158341E-4	1.6610060769142043E-4	1.174154089890507E-4	1.0963652155602546E-4	1.3457971458867872E-4	9.2742964625358582E-5	8.4678642451763153E-5	1.0247023897554716E-4	7.0660142228007317E-5	4.4158659875392914E-5	7.6628290116786957E-5	2.2413443137230603E-4	2.9410590254055799E-4	UT 1	2.0015469782429589	2.1623856797064036	2.3410952343786446	2.5198047890508861	2.7342562205714329	2.9487076520919802	3.1810301072520359	3.4312235860516012	3.6992879180599632	4.0030939564859178	4.3247713594128072	4.6643194451177807	5.0396095781017722	5.4327703938638479	5.8795442805444509	6.3441891908645633	6.8445758076022685	7.3985758361199263	7.9883172301937524	8.6316713543246806	9.3107675257346276	10.061347791702611	10.865540787727696	11.723346513809883	12.652637016172957	13.671280932426452	14.761408943237985	15.940891731385637	17.20973066031511	18.585793685913085	20.069083535070966	21.659597480897354	23.393079615839817	25.251660620565964	27.271079133740567	29.45133515536363	31.792428685435151	34.330106543294093	37.064360548266265	40.030940246582034	43.229840184458588	46.678937861902526	50.396094417572023	54.41705939769745	58.759699394719789	63.44189190864563	68.499370124356943	73.967883588084078	79.865298892268044	86.245232175580171	93.125544576678664	100.55986859558325	108.56605446338654	117.23346786499023	126.57997539283534	136.67706523181695	147.59622556683024	159.3553120827506	172.07943455692731	185.80431526667672	200.61934171203174	216.63171344763833	233.91294047352275	252.57022234433097	272.72864702228105	294.47761291497153	317.97791935437124	0	0	0	0	1.1202447931570199E-4	2.1558623371439216E-4	2.5285093165428599E-4	3.0359427858036252E-4	2.5900696832757491E-4	2.9902675697461388E-4	3.4049640804752825E-4	3.7895975555847663E-4	4.0402404786783568E-4	4.2525203526075383E-4	4.4381605176481269E-4	4.5941988539062282E-4	4.8221242115120976E-4	4.0408526989991675E-4	4.1774356509911566E-4	5.2378457376686444E-4	5.2330522581952991E-4	4.0629885433294519E-4	3.9891902983236837E-4	3.8789705080508687E-4	3.759555409095889E-4	3.6996607391393753E-4	3.6702154162620681E-4	3.5680530807241049E-4	3.3565217069272388E-4	3.0398584776093214E-4	2.7697415163254596E-4	2.6315412144470318E-4	2.5124046508738041E-4	2.3488775596177829E-4	2.1423951154171228E-4	1.4707454511931109E-4	1.3616283932695798E-4	1.7286741185055146E-4	1.6961247894212907E-4	1.5386674915214332E-4	9.7879907116293907E-5	9.2316418886184692E-5	1.2223314055648371E-4	1.0997032570776915E-4	7.3156552389264107E-5	6.5152300521731377E-5	7.9604797065258026E-5	5.6460732594132423E-5	5.4821488447487354E-5	6.4055901020765305E-5	4.7697685658931732E-5	2.9242131859064102E-5	2.4786160793155432E-5	3.339722752571106E-5	1.9015511497855186E-5	8.5586216300725937E-6	0	0	0	0	0	0	1.6417994629591703E-5	3.5773729905486107E-5	2.3841217625886202E-5	1.2612988939508796E-5	5.0197995733469725E-6	BK 1	2.0015469782429589	2.1623856797064036	2.3410952343786446	2.5198047890508861	2.7342562205714329	2.9487076520919802	3.1810301072520359	3.4312235860516012	3.6992879180599632	4.0030939564859178	4.3247713594128072	4.6643194451177807	5.0396095781017722	5.4327703938638479	5.8795442805444509	6.3441891908645633	6.8445758076022685	7.3985758361199263	7.9883172301937524	8.6316713543246806	9.3107675257346276	10.061347791702611	10.865540787727696	11.723346513809883	12.652637016172957	13.671280932426452	14.761408943237985	15.940891731385637	17.20973066031511	18.585793685913085	20.069083535070966	21.659597480897354	23.393079615839817	25.251660620565964	27.271079133740567	29.45133515536363	31.792428685435151	34.330106543294093	37.064360548266265	40.030940246582034	43.229840184458588	46.678937861902526	50.396094417572023	54.41705939769745	58.759699394719789	63.44189190864563	68.499370124356943	73.967883588084078	79.865298892268044	86.245232175580171	93.125544576678664	100.55986859558325	108.56605446338654	117.23346786499023	126.57997539283534	136.67706523181695	147.59622556683024	159.3553120827506	172.07943455692731	185.80431526667672	200.61934171203174	216.63171344763833	233.91294047352275	252.57022234433097	272.72864702228105	294.47761291497153	317.97791935437124	0	0	0	0	0	0	0	0	0	0	0	1.1147474099926176E-4	1.7859632759900339E-4	3.0131951604499339E-4	2.0492292954543557E-4	3.0054294152984405E-4	2.2983153505268041E-4	2.2674485390237155E-4	2.3087048653511582E-4	3.1293166312751581E-4	2.7934873650288316E-4	2.4384164894736295E-4	2.5212269378594565E-4	2.5443487439270185E-4	2.5367041269388888E-4	2.5906251401164825E-4	2.6212760858179462E-4	2.6543139854743177E-4	2.6529363624542358E-4	2.5004581722009819E-4	2.4553844613251408E-4	2.5806325021903776E-4	2.5282461493538762E-4	2.3718366334363062E-4	2.2426560627123845E-4	1.6375246706874064E-4	1.8123811414869526E-4	2.0530432596947801E-4	1.9173509164439455E-4	1.9222791967642554E-4	1.3439317582450189E-4	1.392954985318809E-4	1.6953105491878501E-4	1.6209755569797864E-4	1.1331277151772556E-4	1.1498341397534556E-4	1.3961397968198478E-4	9.5973256975412369E-5	9.5751835033297539E-5	1.192868610921347E-4	1.179496024994593E-4	8.3502847701311111E-5	8.2267681136727333E-5	9.9981203675270081E-5	6.7534158006310463E-5	6.2406295910477638E-5	7.1282265707850456E-5	4.9672788009047508E-5	6.0782535001635551E-5	9.3608628958463669E-5	6.7319720983505249E-5	6.5232859924435616E-5	7.3302071541547775E-5	9.4390707090497017E-5	1.2171945201389996E-4	8.3564314991235733E-5	7.1246875450015068E-5	BK 2	2.0015469782429589	2.1623856797064036	2.3410952343786446	2.5198047890508861	2.7342562205714329	2.9487076520919802	3.1810301072520359	3.4312235860516012	3.6992879180599632	4.0030939564859178	4.3247713594128072	4.6643194451177807	5.0396095781017722	5.4327703938638479	5.8795442805444509	6.3441891908645633	6.8445758076022685	7.3985758361199263	7.9883172301937524	8.6316713543246806	9.3107675257346276	10.061347791702611	10.865540787727696	11.723346513809883	12.652637016172957	13.671280932426452	14.761408943237985	15.940891731385637	17.20973066031511	18.585793685913085	20.069083535070966	21.659597480897354	23.393079615839817	25.251660620565964	27.271079133740567	29.45133515536363	31.792428685435151	34.330106543294093	37.064360548266265	40.030940246582034	43.229840184458588	46.678937861902526	50.396094417572023	54.41705939769745	58.759699394719789	63.44189190864563	68.499370124356943	73.967883588084078	79.865298892268044	86.245232175580171	93.125544576678664	100.55986859558325	108.56605446338654	117.23346786499023	126.57997539283534	136.67706523181695	147.59622556683024	159.3553120827506	172.07943455692731	185.80431526667672	200.61934171203174	216.63171344763833	233.91294047352275	252.57022234433097	272.72864702228105	294.47761291497153	317.97791935437124	343.33678771025734	370.73297116756441	400.30940246582031	0	0	0	0	3.2086680591625474E-4	3.7518358655359965E-4	4.2879864227991961E-4	5.1643996757924843E-4	4.3949419588341687E-4	4.8457410509469644E-4	5.424191179559016E-4	6.091553671147389E-4	6.6675495262100506E-4	7.1941777287963971E-4	7.6311626120970457E-4	8.1900377480507265E-4	8.9682913869498977E-4	7.7506344503035381E-4	8.3556072072267366E-4	1.0855638531833132E-3	1.1562860496285392E-3	9.5258405837601878E-4	1.0084509897534451E-3	1.0302787216427188E-3	1.0524839648306335E-3	1.0762827013926881E-3	1.0836966867060428E-3	1.0874685641092219E-3	1.081403159671326E-3	1.1052214120042235E-3	1.0533736038470243E-3	9.8316977039210134E-4	9.5554076974479671E-4	9.7489152035331531E-4	9.2187973875233525E-4	6.3917647496041701E-4	5.9534829085123252E-4	7.911381491312998E-4	7.7906004873593449E-4	7.08059150126944E-4	4.8185227394661778E-4	4.5117822776251821E-4	5.773283088771965E-4	5.3282789648687935E-4	3.7066737590350275E-4	3.4504824359375349E-4	4.3835508148964731E-4	3.1076826981324158E-4	2.7064399059179787E-4	3.2973908879452247E-4	3.2700962319467258E-4	2.2720481965335748E-4	1.9527305494607011E-4	2.374062338052169E-4	1.6628653667204063E-4	1.5777741932037519E-4	1.9651240577750356E-4	1.3263867519215346E-4	1.1330698276724217E-4	1.3596733747374274E-4	9.6193514764308929E-5	1.051017420124582E-4	1.4762414793456771E-4	8.1571284681558609E-5	1.0035030542724735E-4	6.9428933784365654E-5	6.3979299739003181E-5	7.8751938417553902E-5	5.4485979489982128E-5	6.6159525886178017E-5	BK 3	2.0015469782429589	2.1623856797064036	2.3410952343786446	2.5198047890508861	2.7342562205714329	2.9487076520919802	3.1810301072520359	3.4312235860516012	3.6992879180599632	4.0030939564859178	4.3247713594128072	4.6643194451177807	5.0396095781017722	5.4327703938638479	5.8795442805444509	6.3441891908645633	6.8445758076022685	7.3985758361199263	7.9883172301937524	8.6316713543246806	9.3107675257346276	10.061347791702611	10.865540787727696	11.723346513809883	12.652637016172957	13.671280932426452	14.761408943237985	15.940891731385637	17.20973066031511	18.585793685913085	20.069083535070966	21.659597480897354	23.393079615839817	25.251660620565964	27.271079133740567	29.45133515536363	31.792428685435151	34.330106543294093	37.064360548266265	40.030940246582034	43.229840184458588	46.678937861902526	50.396094417572023	54.41705939769745	58.759699394719789	63.44189190864563	68.499370124356943	73.967883588084078	79.865298892268044	86.245232175580171	93.125544576678664	100.55986859558325	108.56605446338654	117.23346786499023	126.57997539283534	136.67706523181695	147.59622556683024	159.3553120827506	172.07943455692731	185.80431526667672	200.61934171203174	216.63171344763833	0	0	0	0	0	0	0	0	0	7.253154763020575E-6	1.1709288115967749E-4	2.2401477738525141E-4	1.5314937766277808E-4	2.1933534064923836E-4	1.8177156645304582E-4	2.3708454762013618E-4	2.0539087567674483E-4	1.9387580453802806E-4	2.1043959976290211E-4	3.3813600814949378E-4	2.5919883270152918E-4	2.3501959286597557E-4	2.5630124609654501E-4	2.5756400346918696E-4	2.5976303136401711E-4	2.7580756176964061E-4	3.0214242581088453E-4	2.8822739859969595E-4	2.7994716737464513E-4	2.9095988548817826E-4	2.9348110469750219E-4	2.8513151404242223E-4	2.6884647038183477E-4	2.7711075169182278E-4	2.6486312890072489E-4	1.7738600934110295E-4	1.7122433036169957E-4	2.0896965857571483E-4	2.0933554165306913E-4	2.1002882442245366E-4	1.4674686711049385E-4	1.4454581446638723E-4	1.8179178335436265E-4	1.7791184258407637E-4	1.2839008975657526E-4	1.2564925259504853E-4	1.5447538645824529E-4	1.0867098269005283E-4	1.0749829259470088E-4	1.4724474936119624E-4	1.5848793688027704E-4	1.1623274877820232E-4	9.7099225968122482E-5	1.0133360432215486E-4	7.0809153839945793E-5	8.737342432141304E-5	1.3999445176075264E-4	7.2956318035721779E-5	6.7397719249129295E-5	8.213031105697155E-5	5.6329532526433468E-5	4.7526904381811619E-5	BK 4	2.0015469782429589	2.1623856797064036	2.3410952343786446	2.5198047890508861	2.7342562205714329	2.9487076520919802	3.1810301072520359	3.4312235860516012	3.6992879180599632	4.0030939564859178	4.3247713594128072	4.6643194451177807	5.0396095781017722	5.4327703938638479	5.8795442805444509	6.3441891908645633	6.8445758076022685	7.3985758361199263	7.9883172301937524	8.6316713543246806	9.3107675257346276	10.061347791702611	10.865540787727696	11.723346513809883	12.652637016172957	13.671280932426452	14.761408943237985	15.940891731385637	17.20973066031511	18.585793685913085	20.069083535070966	21.659597480897354	23.393079615839817	25.251660620565964	27.271079133740567	29.45133515536363	31.792428685435151	34.330106543294093	37.064360548266265	40.030940246582034	43.229840184458588	46.678937861902526	50.396094417572023	54.41705939769745	58.759699394719789	63.44189190864563	68.499370124356943	73.967883588084078	79.865298892268044	86.245232175580171	93.125544576678664	100.55986859558325	108.56605446338654	117.23346786499023	126.57997539283534	136.67706523181695	147.59622556683024	159.3553120827506	172.07943455692731	185.80431526667672	200.61934171203174	216.63171344763833	233.91294047352275	252.57022234433097	272.72864702228105	294.47761291497153	317.97791935437124	343.33678771025734	370.73297116756441	400.30940246582031	0	0	0	0	0	3.3934600651264191E-5	2.2209144054949266E-4	2.4443507075668506E-4	2.030274331774177E-4	2.5936387276732827E-4	2.7131841630656132E-4	3.2710001721862364E-4	3.3707142403751245E-4	3.7146842847042544E-4	3.7700064114028339E-4	4.0305327689600754E-4	4.2175708138472462E-4	3.6122160969349486E-4	3.8379744407292184E-4	4.9524917036877932E-4	5.1899244102805698E-4	4.219989714463141E-4	4.4506284085239962E-4	4.5668082546792405E-4	4.6563580786747929E-4	4.8148385154300012E-4	4.8620392545270041E-4	4.9530274000415971E-4	5.0685186521306005E-4	5.1104853795075464E-4	5.0891056770818342E-4	5.0128679145277038E-4	4.9158194430218901E-4	5.0733569239893466E-4	5.0526588836344701E-4	3.5757777223505269E-4	3.4106500765566082E-4	4.537354113293712E-4	4.2584096161157685E-4	3.9079838013169075E-4	2.7925522211177218E-4	3.0397769272146817E-4	4.1953392276349456E-4	3.7733433541701426E-4	2.5069566961070548E-4	2.3183419478300322E-4	3.0267059741132852E-4	2.4780552807835869E-4	2.0385673242486228E-4	2.3798884052144068E-4	2.6047435021248728E-4	1.960165730324929E-4	1.7076100543331565E-4	2.0612481347364377E-4	1.4579531977578609E-4	1.4328680153948332E-4	1.89241387639203E-4	1.3040501591150412E-4	1.157157097181853E-4	1.4067525473357607E-4	9.8363729193806648E-5	1.0101387304464967E-4	1.8202720482334643E-4	1.114161002325403E-4	1.3602252379013319E-4	9.4018643721938133E-5	8.6816726252436638E-5	1.0674637452856327E-4	7.3783332481980324E-5	8.9221633970737457E-5	Pore Width (nm)


Incremental Pore Volume (ml/g)




Experimental Data	0.25560280000000002	1.2329076999999999	2.1425529000000001	4.7963113999999996	5.7485569999999999	9.2417960000000008	11.918106999999999	25.823399999999999	37.117534999999997	71.856964000000005	110.90154	134.28167999999999	0.99998575000000001	0.78271349999999995	0.69877610000000001	0.59511400000000003	0.42722505	0.37789884000000001	0.22979174999999999	0.16582179999999999	0.12156238	8.5516849999999998E-3	0	1.4517644E-2	Model Data	0	3.0146093	4.7988169999999997	7.4751287	11.008462	16.263355000000001	24.983920999999999	31.947844	43.241978000000003	58.853797999999998	97.006270000000001	135.16125	169.83803	218.39505	244.40638999999999	266.08001999999999	275.61750000000001	1	0.68891376000000004	0.59017569999999997	0.44206857999999999	0.31372907999999999	0.21010978999999999	0.1114859	5.7278447000000003E-2	1.3019018E-2	3.3992649999999998E-3	0	0	0	0	0	0	0	Time (hrs)


Normalized H2O Concentration




1	2	3	4	5	6	6.5000000000000003E-10	5.5000000000000007E-10	5.0000000000000003E-10	4.5E-10	4.5E-10	4.5E-10	Number of terms 


Effective Pore Fluid Diffusion Coefficient (m2/s)



Berea SS	Lyon SS	ILB	EF 4	EF 2	EF 1	EF 3	WC 1	WC 2	WC 3	UT 1	BK 1	BK 2	BK 3	BK 4	1.125887573964497E-9	1.4374999999999999E-10	2.1E-10	4.5793950850661635E-10	7.5E-11	1.4117728531855958E-10	1.2735827664399095E-10	4.2477272727272729E-10	2.2601010101010104E-10	1.5987654320987655E-10	4.7727272727272732E-10	4.5100000000000005E-10	3.4596280862677593E-10	6.1735399663659065E-10	4.7776573942669109E-10	
Effective Pore Fluid Diffusion Coefficient (m2/s)



0.12391133847912994	8.2368744349254008E-2	0.1660908620428545	9.4214406485153557E-2	0.19009350272324088	0.16620505261382679	0.1	8.4209872389099605E-2	0.15346903619236674	0.12017776521090706	0.1	0.20863052149693084	0.17651078713378299	0.1	0.1	8.7922824625393581E-2	0.14392581071531518	0.108167897174543	0.17198136223988314	0.14756170342338448	0.1	7.5794418531693886E-2	0.1800515689693678	0.10953066581444526	5.3019839513226863E-2	0.29136947850306916	0.22348921286621692	5.1983597996420494E-2	5.1745568968363465E-2	Berea SS	Lyon SS	ILB 1	EF 4	EF 2	EF 1	EF 3	WC 1	WC 2	WC 3	UT 1	BK 1	BK 2	BK 3	BK 4	1.3978604820262344	3.9120771753746064	3.2366943748507486	2.1918321028254568	5.4160256030906408	3.9475617034233847	4.1562125894992956	2.2757944185316941	3.119948431030632	3.7095306658144453	2.1469801604867733	2.2086305214969308	2.5217186670454979	1.8877488240191793	2.1458721273719399	
Diffusional Tortuosity



Experimental Data	0.9174312	2.7522935999999998	4.5871560000000002	11.009174	24.770641000000001	37.614677	55.963303000000003	104.58716	256.88074	0.99550563000000003	0.42921350000000003	0.2764045	0.18651685000000001	6.0674156999999999E-2	3.3707864999999997E-2	0	0	0	Model Data	0.9174312	2.7522935999999998	4.5871560000000002	11.009174	24.770641000000001	37.614677	55.963303000000003	104.58716	256.88074	1	0.45	0.3	0.19	0.06	0.02	0	0	0	Time (hrs)


Normalized Brine Concentration




Berea SS	Lyon SS	ILB	EF 4	EF 2	EF 1	EF 3	WC 1	WC 2	WC 3	UT 1	BK 1	BK 2	BK 3	BK 4	8.0000000000000003E-10	1.425E-10	2.2000000000000002E-10	4.1250000000000002E-10	5.4999999999999997E-11	9.5675955716282147E-11	8.9999999999999999E-11	4.2499999999999998E-10	2.25E-10	8.5000000000000004E-11	4.5000000000000005E-10	6E-10	5.0000000000000003E-10	5.7499999999999998E-10	6.5000000000000003E-10	
Effective Pore Ionic Diffusion Coefficient



0.12391133847912994	8.2368744349254008E-2	0.1660908620428545	9.4214406485153557E-2	0.19009350272324088	0.16620505261382679	0.1	8.4209872389099605E-2	0.15346903619236674	0.12017776521090706	0.1	0.20863052149693084	0.17651078713378299	0.1	0.1	8.7922824625393581E-2	0.14392581071531518	0.108167897174543	0.17198136223988314	0.14756170342338448	0.1	7.5794418531693886E-2	0.1800515689693678	0.10953066581444526	5.3019839513226863E-2	0.29136947850306916	0.22348921286621692	5.1983597996420494E-2	5.1745568968363465E-2	Berea SS	Lyon SS	ILB 1	EF 4	EF 2	EF 1	EF 3	WC 1	WC 2	WC 3	UT 1	BK 1	BK 2	BK 3	BK 4	1.5329709716755893	3.6322145388372022	2.9232609437842774	2.13484794717932	5.8465218875685556	5	4.5704364002673632	2.1482551058940835	2.8643401411921117	4.2	2.0439612955674522	1.7701224063135672	1.9390719429665317	1.8081939103401783	1.7006785975920589	
Electrical Tortuosity



Samples	0.10511476444847156	6.6104909978850657E-2	0.11428815570783701	9.129555018997948E-2	0.1	0.1	0.2	0.16799340665863527	8.5433837108461308E-2	6.9190859999604282E-2	5.2558368985902604E-2	0.1	0.11656023014607908	0.10511476444847156	6.6104909978850657E-2	0.11428815570783613	9.129555018997948E-2	0.1	0.1	0.2	0.16799340665863505	8.5433837108460864E-2	6.9190859999604282E-2	5.255836898590216E-2	0.1	0.11656023014607908	9.4214406485153557E-2	0.19009350272324088	0.16620505261382679	0.1	8.4209872389099605E-2	0.15346903619236674	0.12017776521090706	0.1	0.1660908620428545	0.20863052149693084	0.17651078713378299	0.1	0.1	9.4214406485153557E-2	0.19009350272324088	0.16620505261382679	0.1	8.4209872389099605E-2	0.15346903619236674	0.12017776521090706	0.1	0.1660908620428545	0.20863052149693084	0.17651078713378299	0.1	0.1	2.1918321028254568	5.4160256030906408	3.9475617034233847	4.1562125894992956	2.2757944185316941	3.119948431030632	3.7095306658144453	2.1469801604867733	3.2366943748507486	2.2086305214969308	2.5217186670454979	1.8877488240191793	2.1458721273719399	2.13484794717932	5.8465218875685556	4.2	4.5704364002673632	2.1482551058940835	2.8643401411921117	4.2	2.0439612955674522	2.9232609437842774	1.7701224063135672	1.9390719429665317	1.8081939103401783	1.7006785975920589	Eagle Ford	2.1918321028254568	5.4160256030906408	3.9475617034233847	4.1562125894992956	2.13484794717932	5.8465218875685556	4.2	4.5704364002673632	Wolfcamp	2.2757944185316941	3.119948431030632	3.7095306658144453	2.1482551058940835	2.8643401411921117	4.2	Utica	2.1469801604867733	2.0439612955674522	Illinois Basin	3.2366943748507486	2.9232609437842774	Bakken	2.2086305214969308	2.5217186670454979	1.8877488240191793	2.1458721273719399	1.7701224063135672	1.9390719429665317	1.8081939103401783	1.7006785975920589	Berea	0	0	0.1731375015846317	0.1731375015846317	1.3978604820262344	1.5329709716755893	Lyon	0.1	0.1	8.2368744349254008E-2	8.2368744349254008E-2	3.9120771753746064	3.6322145388372022	1:1 Line	0	20	0	20	τ_Diffusional (NMR D2O)


τ_Electrical




Samples	0.3	0.3	0.3	0.3	0.3	0.3	0.3	0.6	0.5	0.5	0.5	0.5	0.3	0.3	0.3	0.3	0.3	0.3	0.3	0.6	0.5	0.5	0.5	0.5	0.27062223394049134	0.41466689407249469	0.5	0.42281512756114203	5.4015942958731245E-2	5.8463766347252921E-2	0.5	0.4	0.2	0.23812430007041119	0.2	0.64088013804476862	0.31935193852381749	0.6	0.47425955851702994	0.46214482408135105	0.2	0.2	0.5	0.4	0.2	0.21880999430996528	0.15	0.50292442882538424	7.9673516028354818	13.5	13.13	11.434142894228273	13.706658877549522	7.9407980387827646	7.3794876238338674	10.793068213519305	4.4747202578434822	12.942574054882815	8.36	7.86	3.5470658299913262	14.264680673193727	8.1999999999999993	9.9366046542090611	11.217644777724381	4.8722463189324445	6.89	7.7295458736443123	1.7750095244824378	5.3953766073408431	3.3196680835685632	4.67272111020994	Eagle Ford	7.9673516028354818	13.5	13.13	11.434142894228273	3.5470658299913262	14.264680673193727	8.1999999999999993	9.9366046542090611	Wolfcamp	13.706658877549522	7.9407980387827646	7.3794876238338674	11.217644777724381	4.8722463189324445	6.89	Utica	10.793068213519305	7.7295458736443123	Illinois Basin	0.2	0.2	0.46255436478059497	0.52740947021375106	7.8990832896804628	7.5230947770314032	Bakken	4.4747202578434822	12.942574054882815	8.36	7.86	1.7750095244824378	5.3953766073408431	3.3196680835685632	4.67272111020994	Berea	0.2	0.2	0.2	0.2	18.868445770484598	18.523795724573198	Lyon	0.2	0.2	3.284514984136333E-2	3.3218298475969021E-2	5.7208347231487666	5.8478573400877369	1:1 Line	0	25	0	25	Total Porosity (%)


Effective Porosity (%)




Samples	0.3	0.3	0.3	0.3	0.3	0.3	0.3	0.6	0.5	0.5	0.5	0.5	0.3	0.3	0.3	0.3	0.3	0.3	0.3	0.6	0.5	0.5	0.5	0.5	0.27062223394049134	0.41466689407249469	0.5	0.42281512756114203	5.4015942958731245E-2	5.8463766347252921E-2	0.5	0.4	0.2	0.23812430007041119	0.2	0.64088013804476862	0.31935193852381749	0.6	0.47425955851702994	0.46214482408135105	0.2	0.2	0.5	0.4	0.2	0.21880999430996528	0.15	0.50292442882538424	6.4363088340106973	10.896184570623136	9.5530270669100226	10.292941164600039	10.568165682873893	5.563375561364702	5.531704786054414	9.0389073754100622	3.315974926335167	10.699562688922795	6.8060713819899767	7.0215393151960734	3.5470658299913262	14.264680673193727	8.1999999999999993	9.9366046542090611	11.217644777724381	4.8722463189324445	6.89	7.7295458736443123	1.7750095244824378	5.3953766073408431	3.3196680835685632	4.67272111020994	Eagle Ford	6.4363088340106973	10.896184570623136	9.5530270669100226	10.292941164600039	3.5470658299913262	14.264680673193727	8.1999999999999993	9.9366046542090611	Wolfcamp	10.568165682873893	5.563375561364702	5.531704786054414	11.217644777724381	4.8722463189324445	6.89	Utica	9.0389073754100622	7.7295458736443123	Illinois Basin	0.2	0.2	0.46255436478059497	0.52740947021375106	8.3015878531111991	7.5230947770314032	Bakken	3.315974926335167	10.699562688922795	6.8060713819899767	7.0215393151960734	1.7750095244824378	5.3953766073408431	3.3196680835685632	4.67272111020994	Berea	0.2	0.2	0.2	0.2	18.622340573896238	18.523795724573198	Lyon	0.2	0.2	3.284514984136333E-2	3.3218298475969021E-2	5.3794122859796669	5.8478573400877369	1:1 Line	0	25	0	25	NMR Saturated - Dry Porosity (%)


Effective Porosity (%)




Samples	7.9673516028354818	13.5	13.13	11.434142894228273	13.706658877549522	7.9407980387827646	7.3794876238338674	10.793068213519305	7.8990832896804628	4.4747202578434822	12.942574054882815	8.36	7.86	2.13484794717932	5.8465218875685556	4.2	4.5704364002673632	2.1482551058940835	2.8643401411921117	4.2	2.0439612955674522	2.9232609437842774	1.7701224063135672	1.9390719429665317	1.8081939103401783	1.7006785975920589	Eagle Ford	7.9673516028354818	13.5	13.13	11.434142894228273	2.13484794717932	5.8465218875685556	4.2	4.5704364002673632	Wolfcamp	13.706658877549522	7.9407980387827646	7.3794876238338674	2.1482551058940835	2.8643401411921117	4.2	Utica	10.793068213519305	2.0439612955674522	Illinois Basin	7.8990832896804628	2.9232609437842774	Bakken	4.4747202578434822	12.942574054882815	8.36	7.86	1.7701224063135672	1.9390719429665317	1.8081939103401783	1.7006785975920589	Berea	18.868445770484598	1.5329709716755893	Lyon	5.7208347231487666	3.6322145388372022	1:1 Line	0	20	0	20	Bakken2	2.7207978972559554	1.939071942966532	ØT (%)


τe




Samples	7.9673516028354818	13.5	13.13	11.434142894228273	13.706658877549522	7.9407980387827646	7.3794876238338674	10.793068213519305	7.8990832896804628	4.4747202578434822	12.942574054882815	8.36	7.86	2.1918321028254568	5.4160256030906408	3.9475617034233847	4.1562125894992956	2.2757944185316941	3.119948431030632	3.7095306658144453	2.1469801604867733	3.2366943748507486	2.2086305214969308	2.5217186670454979	1.8877488240191793	2.1458721273719399	Eagle Ford	7.9673516028354818	13.5	13.13	11.434142894228273	2.1918321028254568	5.4160256030906408	3.9475617034233847	4.1562125894992956	Wolfcamp	13.706658877549522	7.9407980387827646	7.3794876238338674	2.2757944185316941	3.119948431030632	3.7095306658144453	Utica	10.793068213519305	2.1469801604867733	Illinois Basin	7.8990832896804628	3.2366943748507486	Bakken	4.4747202578434822	12.942574054882815	8.36	7.86	2.2086305214969308	2.5217186670454979	1.8877488240191793	2.1458721273719399	Berea	18.868445770484598	1.3978604820262344	Lyon	5.7208347231487666	3.9120771753746064	1:1 Line	0	20	0	20	Bakken2	2.7207978972559554	3.2957689762436462	ØT (%)


τd




Eagle Ford	7.9673516028354818	13.5	13.13	11.434142894228273	2.1918321028254568	5.4160256030906408	3.9475617034233847	4.1562125894992956	Wolfcamp	13.706658877549522	7.9407980387827646	9.9499999999999993	7.3794876238338674	2.2757944185316941	3.119948431030632	3.18	3.7095306658144453	Utica	10.793068213519305	2.1469801604867733	Illinois Basin	7.8990832896804628	3.2366943748507486	Bakken	4.4747202578434822	12.942574054882815	8.36	7.86	2.2086305214969308	2.5217186670454979	1.8877488240191793	2.1458721273719399	Berea	18.868445770484598	1.3978604820262344	Lyon	5.7208347231487666	3.9120771753746064	Fleury et al. (2009, 2010)	6	21	3.8297084310253524	1.8027756377319946	Fleury et al. (2016)	7	6.4757612580273332	Dang et al. (2018, 2021)	3.0310999999999999	5.1238545999999996	6.7306689999999998	9.9511249999999993	3.1218623999999999	2.850643962335528	2.1014558524984528	2.3632103164974545	3.1833059859209265	2.2514728512686979	Chen et al. (1977) 	9.9511249999999993	18	1.6424171999999999	2.9252756	3.5155097999999998	7.1110990000000003	4.2067394	4.3037504999999996	6.6065209999999999	6.8007426000000004	8.5999320000000008	8.7019219999999997	7.9943584999999997	8.9937529999999999	10.792743	11.292738999999999	10.388761499999999	11.687556000000001	12.781969999999999	13.882559000000001	19.067775999999999	37.129784000000001	39.524783999999997	41.321185999999997	46.609985000000002	3.1833059859209265	1.8	3.8434687458076202	3.1718863472703429	2.6992358177825069	2.8608514466850599	2.2131101870444678	1.9986232761578657	2.5255987012983674	2.1532398147907261	2.3531589406582802	2.4993822236704815	1.8288148348042237	1.9480483823560442	2.1520434475168013	2.2255854061347544	1.7559630975621328	1.879720404741088	1.5604965235462718	1.826736379448332	1.3823542599493084	1.1432169960248142	1.1132554962810648	1.1122139182729192	1.0181575025505631	Samples	9.4214406485153557E-2	0.19009350272324088	0.16620505261382679	0.1	8.4209872389099605E-2	0.15346903619236674	0.12017776521090706	0.1	0.20863052149693084	0.17651078713378299	0.1	0.1	0.108167897174543	0.17198136223988314	0.14756170342338448	0.1	7.5794418531693886E-2	0.1800515689693678	0.10953066581444526	5.3019839513226863E-2	0.29136947850306916	0.22348921286621692	5.1983597996420494E-2	5.1745568968363465E-2	7.9673516028354818	13.5	13.13	11.434142894228273	13.706658877549522	7.9407980387827646	9.9499999999999993	7.3794876238338674	10.793068213519305	4.4747202578434822	12.942574054882815	8.36	7.86	2.1918321028254568	5.4160256030906408	3.9475617034233847	4.1562125894992956	2.2757944185316941	3.119948431030632	3.18	3.7095306658144453	2.1469801604867733	2.2086305214969308	2.5217186670454979	1.8877488240191793	2.1458721273719399	Chen et al. (1977) - Tight Rocks	1.6424171999999999	2.9252756	3.5155097999999998	7.1110990000000003	4.2067394	4.3037504999999996	6.6065209999999999	6.8007426000000004	8.5999320000000008	8.7019219999999997	7.9943584999999997	8.9937529999999999	10.792743	3.8434687458076202	3.1718863472703429	2.6992358177825069	2.8608514466850599	2.2131101870444678	1.9986232761578657	2.5255987012983674	2.1532398147907261	2.3531589406582802	2.4993822236704815	1.8288148348042237	1.9480483823560442	2.1520434475168013	Chen et al. (1977) - Sandstones	11.292738999999999	10.388761499999999	11.687556000000001	12.781969999999999	13.882559000000001	19.067775999999999	37.129784000000001	39.524783999999997	41.321185999999997	46.609985000000002	2.2255854061347544	1.7559630975621328	1.879720404741088	1.5604965235462718	1.826736379448332	1.3823542599493084	1.1432169960248142	1.1132554962810648	1.1122139182729192	1.0181575025505631	Dang et al. (2018)	3.0310999999999999	5.1238545999999996	6.7306689999999998	2.850643962335528	2.1014558524984528	2.3632103164974545	Dang et al. (2021)	9.9511249999999993	3.1833059859209265	Fleury and Brosse (2017) - Cement	3.1218623999999999	6.0300719999999997	7.3350815999999996	7.6465249999999996	2.2514728512686979	2.417816783794835	2.5738359310569896	3.1837769237181175	Fleury (2010) - Caprock	21	1.8027756377319946	ØT (%)


τd



Eagle Ford	7.9673516028354818	13.5	13.13	11.434142894228273	2.13484794717932	5.8465218875685556	4.2	4.5704364002673632	Wolfcamp	13.706658877549522	7.9407980387827646	7.3794876238338674	2.1482551058940835	2.8643401411921117	4.2	Utica	10.793068213519305	2.0439612955674522	Illinois Basin	7.8990832896804628	2.9232609437842774	Bakken	4.4747202578434822	12.942574054882815	8.36	7.86	1.7701224063135672	1.9390719429665317	1.8081939103401783	1.7006785975920589	Berea	18.868445770484598	1.5329709716755893	Lyon	5.7208347231487666	3.6322145388372022	Winsauer et al. (1952)	17	14.7	6.7	17.600000000000001	26.3	25.6	14.9	18.600000000000001	18.8	16.100000000000001	15	22.1	20.6	30.7	16.399999999999999	18.8	24.8	19.100000000000001	29.8	27.1	28.2	19.399999999999999	19.7	31.5	19.3	27.3	25.1	15	18.399999999999999	1.5187824070616569	1.8207141456033125	1.7933209417167917	1.411382301150188	1.2647529403009901	1.2641202474448388	1.552095357895255	1.5132745950421556	1.417321417322126	1.7866169147301836	1.7061652909375455	1.3782234942127491	1.446236495183274	1.3026127590347025	1.452583904633395	1.4833071158731761	1.338954816265284	1.5181567771478677	1.3218169313486645	1.4309088021254184	1.4315027069481916	1.5798734126505198	1.533101431738944	1.2264583156389783	1.6382917933017915	1.4981321704042003	1.3959942693292118	1.7056963387426263	1.4124446891825535	Garrouch et al. (2001) 	19.3	20.5	24.6	26	25.7	26.5	22.4	24.2	24.2	23.9	23.5	2.045541493101521	1.9906406004098278	1.9100209422935657	1.7433875071251372	1.7894747832813964	1.6933103672983285	2.210809806383172	2.0042953874117457	2.0042953874117457	1.9858247656830146	2.0589803301634526	Leger and Liquot (2021)	27.9	38	25.6	37.799999999999997	32.4	28.8	27.2	34.299999999999997	35.299999999999997	38.799999999999997	29.9	13.2	14.8	13.6	14.6	12.8	11.4	12.8	12.6	18.2	18.399999999999999	13.3	18.8	17.3	13	12.5	18.399999999999999	14.7	17	19.2	14.2	3.89	1.78	3.58	1.72	2.27	2.77	2.57	1.74	2.57	1.71	2.0699999999999998	3.91	3.93	3.51	3.74	5.34	4.97	3.81	4.75	2.99	3.9	3.61	3.59	3.5	3.76	3.34	3.68	3.64	4.18	3.62	3	Samples	7.9673516028354818	13.5	13.13	11.434142894228273	13.706658877549522	7.9407980387827646	7.3794876238338674	10.793068213519305	4.4747202578434822	12.942574054882815	8.36	7.86	2.13484794717932	5.8465218875685556	4.2	4.5704364002673632	2.1482551058940835	2.8643401411921117	4.2	2.0439612955674522	1.7701224063135672	1.9390719429665317	1.8081939103401783	1.7006785975920589	Winsauer et al. (1952)	17	14.7	6.7	17.600000000000001	26.3	25.6	14.9	18.600000000000001	18.8	16.100000000000001	15	22.1	20.6	30.7	16.399999999999999	18.8	24.8	19.100000000000001	29.8	27.1	28.2	19.399999999999999	19.7	31.5	19.3	27.3	25.1	15	18.399999999999999	1.5187824070616569	1.8207141456033125	1.7933209417167917	1.411382301150188	1.2647529403009901	1.2641202474448388	1.552095357895255	1.5132745950421556	1.417321417322126	1.7866169147301836	1.7061652909375455	1.3782234942127491	1.446236495183274	1.3026127590347025	1.452583904633395	1.4833071158731761	1.338954816265284	1.5181567771478677	1.3218169313486645	1.4309088021254184	1.4315027069481916	1.5798734126505198	1.533101431738944	1.2264583156389783	1.6382917933017915	1.4981321704042003	1.3959942693292118	1.7056963387426263	1.4124446891825535	Garrouch et al. (2001) 	19.3	20.5	2.045541493101521	1.9906406004098278	Garrouch et al., (2001) - Okesa Sandstone	24.6	26	1.9100209422935657	1.7433875071251372	Garrouch et al., (2001) - Tallant Sandstone	25.7	26.5	1.7894747832813964	1.6933103672983285	Garrouch et al., (2001) - Elgin Sandstone	22.4	24.2	24.2	23.9	23.5	2.210809806383172	2.0042953874117457	2.0042953874117457	1.9858247656830146	2.0589803301634526	Leger and Liquot (2021)	27.9	38	25.6	37.799999999999997	32.4	28.8	27.2	34.299999999999997	35.299999999999997	38.799999999999997	29.9	3.89	1.78	3.58	1.72	2.27	2.77	2.57	1.74	2.57	1.71	2.0699999999999998	Leger and Liquot (2021) - Entrochal Limestone	13.2	14.8	13.6	14.6	12.8	11.4	12.8	12.6	3.91	3.93	3.51	3.74	5.34	4.97	3.81	4.75	Leger and Liquot (2021) - Dolomite	18.2	18.399999999999999	13.3	18.8	17.3	13	12.5	18.399999999999999	14.7	17	19.2	14.2	2.99	3.9	3.61	3.59	3.5	3.76	3.34	3.68	3.64	4.18	3.62	3	ØT (%)


τe




Samples	5.8478573400877369	7.5230947770314032	3.5470658299913262	14.264680673193727	8.1999999999999993	9.9366046542090611	11.217644777724381	4.8722463189324445	8.4843664822587073	7.7295458736443123	1.7750095244824378	5.3953766073408431	3.3196680835685632	4.67272111020994	15.304347826086959	10.476190476190478	4.8041279669762638	29.333333333333339	15.583243402334935	17.27410308911244	9.7340782122905019	13.760617760617762	4.6095238095238109	4.8780487804878048	6.3590650357257221	3.5635956225857943	4.6047671870317748	Eagle Ford	3.5470658299913262	14.264680673193727	8.1999999999999993	9.9366046542090611	4.8041279669762638	29.333333333333339	15.583243402334935	17.27410308911244	Wolfcamp	11.217644777724381	4.8722463189324445	8.4843664822587073	9.7340782122905019	13.760617760617762	Utica	7.7295458736443123	4.6095238095238109	Illinois Basin	7.5230947770314032	10.476190476190478	Bakken	1.7750095244824378	5.3953766073408431	3.3196680835685632	4.67272111020994	4.8780487804878048	6.3590650357257221	3.5635956225857943	4.6047671870317748	Berea	18.523795724573198	1.9540139272106163	Lyon	5.8478573400877369	15.304347826086959	1:1 Line	0	20	0	20	Bakken2	2.7207978972559554	3.2957689762436462	ØE (%)




Samples	5.8478573400877369	7.5230947770314032	3.5470658299913262	14.264680673193727	8.1999999999999993	9.9366046542090611	11.217644777724381	4.8722463189324445	8.4843664822587073	7.7295458736443123	1.7750095244824378	5.3953766073408431	3.3196680835685632	4.67272111020994	13.192982456140349	8.5454545454545432	4.5575757575757567	34.181818181818187	17.64	20.888888888888893	8.2044444444444462	17.64	4.177777777777778	3.1333333333333333	3.7600000000000007	3.2695652173913046	2.8923076923076922	Eagle Ford	3.5470658299913262	14.264680673193727	8.1999999999999993	9.9366046542090611	4.5575757575757567	34.181818181818187	17.64	20.888888888888893	Wolfcamp	11.217644777724381	4.8722463189324445	8.4843664822587073	8.2044444444444462	17.64	Utica	7.7295458736443123	4.177777777777778	Illinois Basin	7.5230947770314032	8.5454545454545432	Bakken	1.7750095244824378	5.3953766073408431	3.3196680835685632	4.67272111020994	3.1333333333333333	3.7600000000000007	3.2695652173913046	2.8923076923076922	Berea	18.523795724573198	2.35	Lyon	5.8478573400877369	13.192982456140349	1:1 Line	0	20	0	20	Bakken2	2.7207978972559554	3.2957689762436462	ØE (%)




Samples	5	10	18.533999999999999	43	32	21	31.451000000000001	28.2	15	9.6	70.73899999999999	18	47	3	15	1.3978604820262344	3.9120771753746064	3.2366943748507486	2.1918321028254568	5.4160256030906408	3.9475617034233847	4.1562125894992956	2.2757944185316941	3.119948431030632	3.7095306658144453	2.1469801604867733	2.2086305214969308	2.5217186670454979	1.8877488240191795	2.1458721273719399	Eagle Ford	43	32	21	31.451000000000001	2.1918321028254568	5.4160256030906408	3.9475617034233847	4.1562125894992956	Wolfcamp	28.2	15	9.6	2.2757944185316941	3.119948431030632	3.7095306658144453	Utica	70.73899999999999	2.1469801604867733	Illinois Basin	18.533999999999999	3.2366943748507486	Bakken	18	47	3	15	2.2086305214969308	2.5217186670454979	1.8877488240191795	2.1458721273719399	Berea	5	1.3978604820262344	Lyon	10	3.9120771753746064	Dang et al. (2018, 2021)	16	27	2.85	3.18	Total Clay (wt%)


τd




Samples	90.8	85	76.810999999999993	3	8	16	5.9459999999999997	67	37.6	74.099999999999994	26.163	49	23	24	26	1.3978604820262344	3.9120771753746064	3.2366943748507486	2.1918321028254568	5.4160256030906408	3.9475617034233847	4.1562125894992956	2.2757944185316941	3.119948431030632	3.7095306658144453	2.1469801604867733	2.2086305214969308	2.5217186670454979	1.8877488240191795	2.1458721273719399	Eagle Ford	3	8	16	5.9459999999999997	2.1918321028254568	5.4160256030906408	3.9475617034233847	4.1562125894992956	Wolfcamp	67	37.6	74.099999999999994	2.2757944185316941	3.119948431030632	3.7095306658144453	Utica	26.163	2.1469801604867733	Illinois Basin	76.810999999999993	3.2366943748507486	Bakken	49	23	24	26	2.2086305214969308	2.5217186670454979	1.8877488240191795	2.1458721273719399	Berea	90.8	1.3978604820262344	Lyon	85	3.9120771753746064	Dang et al. (2018, 2021)	13	47	2.85	3.18	Quartz + Feldspar (wt%)


τd



Samples	3.6	5	4.6550000000000002	52	57	59	59.586999999999996	5.12	45.26	15.95	1.018	33	29	72	59	1.3978604820262344	3.9120771753746064	3.2366943748507486	2.1918321028254568	5.4160256030906408	3.9475617034233847	4.1562125894992956	2.2757944185316941	3.119948431030632	3.7095306658144453	2.1469801604867733	2.2086305214969308	2.5217186670454979	1.8877488240191795	2.1458721273719399	Eagle Ford	52	57	59	59.586999999999996	2.1918321028254568	5.4160256030906408	3.9475617034233847	4.1562125894992956	Wolfcamp	5.12	45.26	15.95	2.2757944185316941	3.119948431030632	3.7095306658144453	Utica	1.018	2.1469801604867733	Illinois Basin	4.6550000000000002	3.2366943748507486	Bakken	33	29	72	59	2.2086305214969308	2.5217186670454979	1.8877488240191795	2.1458721273719399	Berea	3.6	1.3978604820262344	Lyon	5	3.9120771753746064	Dang et al. (2021)	62	18	2.85	3.18	Total Carbonate (wt%)


τd



Samples	5	10	18.533999999999999	43	32	21	31.451000000000001	28.2	15	9.6	70.73899999999999	18	47	3	15	1.5329709716755893	3.6322145388372022	2.9232609437842774	2.13484794717932	5.8465218875685556	4.2	4.5704364002673632	2.1482551058940835	2.8643401411921117	4.2	2.0439612955674522	1.7701224063135672	1.9390719429665317	1.8081939103401783	1.7006785975920589	Eagle Ford	43	32	21	31.451000000000001	2.13484794717932	5.8465218875685556	4.2	4.5704364002673632	Wolfcamp	28.2	15	9.6	2.1482551058940835	2.8643401411921117	4.2	Utica	70.73899999999999	2.0439612955674522	Illinois Basin	18.533999999999999	2.9232609437842774	Bakken	18	47	3	15	1.7701224063135672	1.9390719429665317	1.8081939103401783	1.7006785975920589	Berea	5	1.5329709716755893	Lyon	10	3.6322145388372022	Total Clay (%)


τe



Samples	90.8	85	3	8	16	5.9459999999999997	67	37.6	74.099999999999994	26.163	76.810999999999993	49	23	24	26	1.5329709716755893	3.6322145388372022	2.13484794717932	5.8465218875685556	4.2	4.5704364002673632	2.1482551058940835	2.8643401411921117	4.2	2.0439612955674522	2.9232609437842774	1.7701224063135672	1.9390719429665317	1.8081939103401783	1.7006785975920589	Eagleford	3	8	16	5.9459999999999997	2.13484794717932	5.8465218875685556	4.2	4.5704364002673632	Wolfcamp	67	37.6	74.099999999999994	2.1482551058940835	2.8643401411921117	4.2	Utica	26.163	2.0439612955674522	Woodford	76.810999999999993	2.9232609437842774	Bakken	49	23	24	26	1.7701224063135672	1.9390719429665317	1.8081939103401783	1.7006785975920589	Berea	90.8	1.5329709716755893	Lyon	85	3.6322145388372022	Quartz + Feldspar (wt%)


τe



Samples	3.6	5	52	57	59	59.586999999999996	5.12	45.26	15.95	1.018	4.6550000000000002	33	29	72	59	1.5329709716755893	3.6322145388372022	2.13484794717932	5.8465218875685556	4.2	4.5704364002673632	2.1482551058940835	2.8643401411921117	4.2	2.0439612955674522	2.9232609437842774	1.7701224063135672	1.9390719429665317	1.8081939103401783	1.7006785975920589	Eagleford	52	57	59	59.586999999999996	2.13484794717932	5.8465218875685556	4.2	4.5704364002673632	Wolfcamp	5.12	45.26	15.95	2.1482551058940835	2.8643401411921117	4.2	Utica	1.018	2.0439612955674522	Woodford	4.6550000000000002	2.9232609437842774	Bakken	33	29	72	59	1.7701224063135672	1.9390719429665317	1.8081939103401783	1.7006785975920589	Berea	3.6	1.5329709716755893	Lyon	5	3.6322145388372022	Total Carbonate (wt%)


τe



Samples	1.415	6.2	6	6.12	3.38	1.83	3.73	0.86	0.187	0.125	0.30599999999999999	0.35	4.9000000000000004	2.5	7	2.1918321028254568	5.4160256030906408	3.9475617034233847	4.1562125894992956	2.2757944185316941	3.119948431030632	3.7095306658144453	2.1469801604867733	2.2086305214969308	2.5217186670454979	1.8877488240191795	2.1458721273719399	2.85	3.18	6.48	Eagle Ford	1.415	6.2	6	6.12	2.1918321028254568	5.4160256030906408	3.9475617034233847	4.1562125894992956	Wolfcamp	3.38	1.83	3.73	2.2757944185316941	3.119948431030632	3.7095306658144453	Utica	0.86	2.1469801604867733	Illinois Basin	2.2999999999999998	3.2366943748507486	Bakken	0.187	0.125	0.30599999999999999	0.35	2.2086305214969308	2.5217186670454979	1.8877488240191795	2.1458721273719399	Berea	0.02	1.3978604820262344	Lyon	0	3.9120771753746064	Dang et al. (2018, 2021)	4.9000000000000004	2.5	2.85	3.18	Fleury et al. (2016)	7	6.48	TOC (wt%)


τd



Samples	1.415	6.2	6	6.12	3.38	1.83	3.73	0.86	0.187	0.125	0.30599999999999999	0.35	2.13484794717932	5.8465218875685556	4.2	4.5704364002673632	2.1482551058940835	2.8643401411921117	4.2	2.0439612955674522	1.7701224063135672	1.9390719429665317	1.8081939103401783	1.7006785975920589	Eagle Ford	1.415	6.2	6	6.12	2.13484794717932	5.8465218875685556	4.2	4.5704364002673632	Wolfcamp	3.38	1.83	3.73	2.1482551058940835	2.8643401411921117	4.2	Utica	0.86	2.0439612955674522	Illinois Basin	2.2999999999999998	2.9232609437842774	Bakken	0.187	0.125	0.30599999999999999	0.35	1.7701224063135672	1.9390719429665317	1.8081939103401783	1.7006785975920589	Berea	0.02	1.5329709716755893	Lyon	0.04	3.6322145388372022	1:1 Line	0	20	0	20	TOC (wt%)


τe 




Samples	7.25	3.5	3.9	3.2	11.5	8.6	4.5999999999999996	3	8.6	4.3	21	10.4	2.1918321028254568	5.4160256030906408	3.9475617034233847	4.1562125894992956	2.2999999999999998	3.119948431030632	3.7095306658144453	2.1469801604867733	2.2086305214969308	2.5217186670454979	1.8877488240191793	2.1458721273719399	Eagle Ford	7.25	3.5	3.9	3.2	2.1918321028254568	5.4160256030906408	3.9475617034233847	4.1562125894992956	Wolfcamp	11.5	8.6	4.5999999999999996	2.2999999999999998	3.119948431030632	3.7095306658144453	Utica	3	2.1469801604867733	Illinois Basin	103.9	3.2366943748507486	Bakken	8.6	4.3	21	10.4	2.2086305214969308	2.5217186670454979	1.8877488240191793	2.1458721273719399	Berea	257.60000000000002	1.3978604820262344	Lyon	76.260000000000005	3.9120771753746064	1:1 Line	0	20	0	20	Bakken2	2.7207978972559554	3.2957689762436462	Average Pore Throat Radius (nm)


τd




Samples	7.25	3.5	3.9	3.2	11.5	8.6	4.5999999999999996	3	8.6	4.3	21	10.4	2.13484794717932	5.8465218875685556	4.2	4.5704364002673632	2.1	2.8643401411921117	4.2	2.0439612955674522	1.7701224063135672	1.9390719429665317	1.8081939103401783	1.7006785975920589	Eagle Ford	7.25	3.5	3.9	3.2	2.13484794717932	5.8465218875685556	4.2	4.5704364002673632	Wolfcamp	11.5	8.6	4.5999999999999996	2.1	2.8643401411921117	4.2	Utica	3	2.0439612955674522	Illinois Basin	103.9	2.9232609437842774	Bakken	8.6	4.3	21	10.4	1.7701224063135672	1.9390719429665317	1.8081939103401783	1.7006785975920589	Berea	257.60000000000002	1.5329709716755893	Lyon	76.260000000000005	3.6322145388372022	1:1 Line	0	20	0	20	Bakken2	2.7207978972559554	1.939071942966532	Average Pore Throat Radius (nm)


τe




Samples	5	10	18.533999999999999	43	32	21	31.451000000000001	28.2	15	9.6	70.73899999999999	18	47	3	15	18.523795724573198	5.8478573400877369	7.5230947770314032	3.5470658299913262	14.264680673193727	8.1999999999999993	9.9366046542090611	11.217644777724381	4.8722463189324445	8.4843664822587073	7.7295458736443123	1.7750095244824378	5.3953766073408431	3.3196680835685632	4.67272111020994	Eagle Ford	43	32	21	31.451000000000001	3.5470658299913262	14.264680673193727	8.1999999999999993	9.9366046542090611	Wolfcamp	28.2	15	9.6	11.217644777724381	4.8722463189324445	8.4843664822587073	Utica	70.73899999999999	7.7295458736443123	Illinois Basin	18.533999999999999	7.5230947770314032	Bakken	18	47	3	15	1.7750095244824378	5.3953766073408431	3.3196680835685632	4.67272111020994	Berea	5	18.523795724573198	Lyon	10	5.8478573400877369	Total Clay (wt%)


ØE (%)



Samples	90.8	85	76.810999999999993	3	8	16	5.9459999999999997	67	37.6	74.099999999999994	26.163	49	23	24	26	18.523795724573198	5.8478573400877369	7.5230947770314032	3.5470658299913262	14.264680673193727	8.1999999999999993	9.9366046542090611	11.217644777724381	4.8722463189324445	8.4843664822587073	7.7295458736443123	1.7750095244824378	5.3953766073408431	3.3196680835685632	4.67272111020994	Eagle Ford	3	8	16	5.9459999999999997	3.5470658299913262	14.264680673193727	8.1999999999999993	9.9366046542090611	Wolfcamp	67	37.6	74.099999999999994	11.217644777724381	4.8722463189324445	8.4843664822587073	Utica	26.163	7.7295458736443123	Illinois Basin	76.810999999999993	7.5230947770314032	Bakken	49	23	24	26	1.7750095244824378	5.3953766073408431	3.3196680835685632	4.67272111020994	Berea	90.8	18.523795724573198	Lyon	85	5.8478573400877369	Quartz + Feldspar (wt%)


ØE (%)




Samples	3.6	5	4.6550000000000002	52	57	59	59.586999999999996	5.12	45.26	15.95	1.018	33	29	72	59	18.523795724573198	5.8478573400877369	7.5230947770314032	3.5470658299913262	14.264680673193727	8.1999999999999993	9.9366046542090611	11.217644777724381	4.8722463189324445	8.4843664822587073	7.7295458736443123	1.7750095244824378	5.3953766073408431	3.3196680835685632	4.67272111020994	Eagle Ford	52	57	59	59.586999999999996	3.5470658299913262	14.264680673193727	8.1999999999999993	9.9366046542090611	Wolfcamp	5.12	45.26	15.95	11.217644777724381	4.8722463189324445	8.4843664822587073	Utica	1.018	7.7295458736443123	Illinois Basin	4.6550000000000002	7.5230947770314032	Bakken	33	29	72	59	1.7750095244824378	5.3953766073408431	3.3196680835685632	4.67272111020994	Berea	3.6	18.523795724573198	Lyon	5	5.8478573400877369	Total Carbonate (wt%)


ØE (%)



Samples	 ØE  = 1.21*TOC + 3.86
R² = 0.66

1.415	6.2	6	6.12	3.38	1.83	3.73	0.86	0.187	0.125	0.30599999999999999	0.35	3.5470658299913262	14.264680673193727	8.1999999999999993	9.9366046542090611	11.217644777724381	4.8722463189324445	8.4843664822587073	7.7295458736443123	1.7750095244824378	5.3953766073408431	3.3196680835685632	4.67272111020994	Eagle Ford	1.415	6.2	6	6.12	3.5470658299913262	14.264680673193727	8.1999999999999993	9.9366046542090611	Wolfcamp	3.38	1.83	3.73	11.217644777724381	4.8722463189324445	8.4843664822587073	Utica	0.86	7.7295458736443123	Illinois Basin	2.2999999999999998	7.5230947770314032	Bakken	0.187	0.125	0.30599999999999999	0.35	1.7750095244824378	5.3953766073408431	3.3196680835685632	4.67272111020994	Berea	0.02	18.523795724573198	Lyon	0.04	5.8478573400877369	TOC (wt%)


ØE (%)
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