

Effect of Crystal Habits on the Surface Energy and Cohesion of Crystalline Powders
Umang V. Shaha, Dolapo Olusanmib, Ajit S. Narangb, Munir A. Hussainb, John F. Gamblec, Michael J. Tobync, Jerry Y. Y. Henga,*

a	Surfaces and Particle Engineering Laboratory (SPEL), Department of Chemical Engineering, Imperial College London, South Kensington Campus, London SW7 2AZ, UK
b   Bristol-Myers Squibb Pharmaceuticals, 1 Squibb Drive, New Brunswick, NJ 08903, USA
c   Bristol-Myers Squibb Pharmaceuticals, Reeds Lane, Moreton, Wirral CH46 1QW, UK

*Corresponding Author: jerry.heng@imperial.ac.uk
Phone: +44-(0)207-594-0784. Fax: +44-(0)207-594-5700 Web: www.imperial.ac.uk/spel


Abstract
The role of surface properties, influenced by particle processing, in particle-particle interactions (powder cohesion) is investigated in this study. Wetting behaviour of mefenamic acid was found to be anisotropic by sessile drop contact angle measurements on macroscopic (>1 cm) single crystals, with variations in contact angle of water from 56.3o to 92.0o. This is attributed to variations in surface chemical functionality at specific facets, and confirmed using X-ray Photoelectron Spectroscopy (XPS). Using a Finite Dilution Inverse Gas Chromatography (FD-IGC) approach, the surface energy heterogeneity of powders was determined. The surface energy profile of different mefenamic acid crystal habits was directly related to the relative exposure of different crystal facets. Cohesion, determined by a uniaxial compression test, was also found to relate to surface energy of the powders.  By employing a surface modification (silanisation) approach, the contribution from crystal shape from surface area and surface energy was decoupled.  By “normalising” contribution from surface energy and surface area, needle shaped crystals were found to be ~2.5× more cohesive compared to elongated plates or hexagonal cuboid shapes crystals.
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1. 
Introduction
The role of the physicochemical properties of particulate pharmaceutical materials on their cohesion and powder flow properties has attracted extensive research interest in the past four decades (Feng et al., 2007; Kaerger et al., 2004; Lam and Nakagawa, 1994; Podczeck and Mia, 1996; Podczeck and Révész, 1993; Ridgway and Morland, 1977).  Understanding the role of physicochemical properties on cohesion and the development of strategies to control cohesion by tailoring the properties of pharmaceutical materials may be critically important for efficient and cost effective processing (Hou and Sun, 2008).  The effect of particle shape and size on powder flow and cohesion is referred extensively in the literature (Jones et al., 2003).  Moreland and Ridgway were the first to report the effect of particle shape on bulk density (Ridgway and Morland, 1977).  Podczeck and Mia reported the effect of particle size and shape on the Hausner ratio and angle of internal friction (Podczeck and Mia, 1996).  They found particles with higher aspect ratio (needle shaped crystal) showed a higher angle of internal friction. Kaerger et al. investigated the effect of particle shape and size on flow and compaction behaviour of blends, reporting that blends containing spherical paracetamol particles (prepared using crystallisation by sonication) with microcrystalline cellulose had improved flow properties compared to micronised particles (Kaerger et al., 2004).  Gamble et al. investigated the effect of different sub-populations e.g. agglomerates and primary particles, highlighting the effect of the presence of agglomerates in enhancing the flow properties of bulk primary particles (Gamble et al., 2011).  Di Martino et al. studied the effect of different crystal shapes of ibuprofen on compression and flow properties, highlighting improved densification of the smooth coin type crystal habit compared to other crystals habits, which were attributed to the increase in powder bed porosity.

Crystals of the same polymorphic form with different crystal shapes (habits) can be obtained by varying the relative growth rates of the different crystals facets.  This in turn, can be dependent on material intrinsic properties or be affected by properties of the crystallisation solvent, crystal growth inhibitors or additives (Berkovitch-Yellin, 1985; Bourne and Davey, 1976; Lovette et al., 2008). Crystal habits not only determine the main bulk properties of the crystalline material (e.g. bulk density, flowability and mechanical strength) but also alter the surface energy (Ho et al., 2012).  

Surface energy of crystalline pharmaceutical materials has been shown to be anisotropic (Heng et al., 2006a, 2007; Ho et al., 2008; Ho et al., 2010). Facet specific surface energy of organic crystalline material was directly correlated with the chemical functional groups exposed on the crystal facet surfaces using contact angle and X-ray Photoelectron Spectroscopy (XPS) measurements. Considering the facet specific surface energy of a crystalline material, it is postulated that surface energetics of the crystalline powders depend on the relative surface energy contributions of the different crystal facets. Using D-mannitol as a model system, Ho et al. demonstrated that decreasing the aspect ratio of needle shaped crystals resulted in a decreasing shift in the overall contribution of the dispersive component of the surface energy. This was attributed to the increasing contribution of the facet showing lowest dispersive component of surface energy  (facet (011)) (Ho et al., 2012). The ability to tailor crystal habits will result in the change in the relative contribution of different crystal facets. This change will result in a dissimilar surface energy of the crystalline powders, which may have an impact on powder cohesion. 

Although it is well known that particle-particle interactions, e.g. cohesion/ adhesion, are governed by the surface, the effect of crystal shapes on powder flow properties have not considered the impact of the anisotropic surface properties of the crystals. Considering that particle shape, surface energy and surface area can influence flow properties, it is essential to understand the contribution of each of these factors.  

This study aims to firstly study the effect of crystal habit on surface energy and cohesion of crystalline pharmaceutical powders. Secondly, an approach to decouple the contributions of surface energy and particle shape is presented. Mefenamic Acid, a non-steroidal, anti-inflammatory drug, is used as a model compound. Macroscopic single crystals of mefenamic acid are grown and used for determining facet specific surface energies. This is then correlated to the surface energy heterogeneity measurements of crystalline powders of mefenamic acid crystallised in different crystal habits. Cohesion values of different shape mefenamic crystal were measured using a uniaxial compression test. Results were correlated with surface energy and crystal shape to elucidate their respective effect on cohesion. Further, the effect of surface energy on cohesion was “normalised” with silanisation of mefenamic acid, allowing de-coupling the contribution of crystal shape on cohesion from that of surface energy and surface area.


2. Materials
Mefenamic acid (2-(2, 3-dimethylphenyl) amino benzoic acid) (99.0% Sigma Aldrich, Dorset, UK), acetone (>99.5%) and methanol (>99.5%) were obtained from VWR BDH Prolabo, Lutterworth, UK and used for growth of a macroscopic single crystal of mefenamic acid.  Toluene (>99.5%), diethyl ether (>99.5%), ethyl acetate (>99.5%), dichloromethane (>99.0%), acetone (>99.5%), isopropyl alcohol (>99.5%) and methanol (>99.5%) were all received from VWR BDH Prolabo, Lutterworth, UK and used without further purification for crystallisation of different crystal habits of mefenamic acid.  Deionised water, ethylene glycol (>99.0%, Sigma Aldrich, Dorset, UK), formamide (>99.5%, Acros Organics, Loughborough, UK) and diiodomethane (>99.0%, Acros Organics, Loughborough, UK) were used as probe liquids for contact angle measurements.  n-hexane (>99.0%), ethyl acetate (>99.5%), and dichloromethane (>99.5%) were obtained from VWR BDH Prolabo, Lutterworth, UK ), whereas n-heptane (99.0), n-octane (99.0%), n-nonane (99.0%), and n-decane (99.0%) were obtained from Sigma Aldrich, Dorset, UK and used without further purification as  probe liquids in inverse phase gas chromatography.



3. Methods
3.1 Growth of Mefenamic Acid Macroscopic Single Crystal

Mefenamic acid seed crystals of a few millimetres in size were obtained from slow evaporation of a supersaturated solution of mefenamic acid in acetone or methanol at room temperature. Macroscopic single crystals were obtained by slow solvent evaporation from saturated methanol solution at room temperature.  A saturated solution of mefenamic acid in methanol was prepared under constant stirring.  A single seed of mefenamic acid crystal was tied with an aramid fibre and suspended in the saturated solution, which is kept without stirring. Slow evaporation of the solvent was maintained resulting in the crystal growth. The saturated solution of mefenamic acid in methanol was periodically changed.  Macroscopic single crystals of mefenamic acid obtained were dried under ambient conditions and used for further characterisation and contact angle measurements.


3.2 Crystallisation of Mefenamic Acid from Different Solvent Systems
Saturated solutions of mefenamic acid in seven different organic solvents with varying polarity were prepared at 50 oC. A single step cooling profile was adopted.  Saturated solutions of mefenamic acid at 50 oC were transferred to an incubator (Surface Measurement Systems Ltd., London, UK) maintained at 4 oC. Mefenamic acid crystals obtained after 24 hours were filtered through general-purpose laboratory filter paper (Whatman, UK) and dried under ambient conditions. Dried crystals were stored in the glass container and used for further characterisation.

3.3 Silanisation of Mefenamic Acid Powders
Recrystallised mefenamic acid powders were silanised using a protocol reported in the literature (Al-Chalabi et al., 1990).  In a typical process, 500 mg of mefenamic acid powder was added to a 50 mL 5% (v/v) solution of dichlorodimethylsilane in cyclohexane. The mixture was refluxed at 80 oC for 24 hours. Then, the reaction mixture is allowed to cool down to room temperature and filtered using general-purpose laboratory filter paper (Whatman, UK) followed by drying in a vacuum oven at 80 oC for 4 hours.  Post silanisation, the silanised mefenamic acid powders were stored in a glass vial at ambient conditions.

3.4 Single Crystal X-ray Diffraction for Crystal Facet Indexing
The indexing of the crystal faces was performed using an Oxford Diffraction Xcalibur 3E diffractometer (Agilent Technologies, Oxford, UK) equipped with ceramic XRD C-tech tube and Oxford Diffraction Sapphire detector. Single crystal X-ray diffraction data was obtained at 50 kV and 40 mA.  Based on the single crystal X-ray diffraction data crystal facets were indexed using Agilent CrysAlisPro (Agilent Technologies, Oxford, UK) software system.

3.5 Contact Angle Measurements of a Macroscopic Single Crystal
A Krüss Drop Shape Analyser DSA 10 (Krüss GmbH, Hamburg, Germany) was used for the static sessile drop contact angle measurement. Analytical grade DI water, diiodomethane, ethylene glycol and formamide were used as probe liquids and the measurements were carried out at ambient conditions.  Properties of probe liquids can be found in existing literature (Heng et al., 2006b).  The shape of the droplet was fitted with a tangent method to obtain the contact angle using the Drop Shape Analysis software (DSA version 1.0, Krüss GmbH, Hamburg, Germany). A minimum of 3 droplets on 4 different crystals facets of a macroscopic single crystal was measured. The measurements were repeated for two different single crystals.

3.6 Surface Energy Analysis
Surface Energy Analyser (SEA) (Surface Measurement Systems Ltd., London, UK), equipped with flame ionisation detector, was used to characterise the surface energy heterogeneity for mefenamic acid powders. ~1 g powders of different crystal habits were separately packed into pre-silanised iGC columns and conditioned with helium purge for 2 hours at 30 oC, followed by pulse injection measurements. Methane was used to determine column dead time and helium was used as a carrier gas. A series of dispersive n-alkane probes (hexane, heptane, octane, nonane and decane) at a range of concentrations were injected with an objective of obtaining target surface coverage (n/nm) ranging from 0.7% to 10% to determine adsorption isotherms. The dispersive surface energy is then calculated using the Schultz method (Schultz et al., 1987). Mono-polar probes (dichloromethane and ethyl acetate) were injected at the same series of concentrations to determine non-dispersive interactions. Surface energy due to the non-dispersive interactions was calculated using the vOCG method reported in the literature (Das et al., 2010; Van Oss et al., 1988). Detailed method for determining surface energy heterogeneity can be referred from Ho and Heng (Ho and Heng, 2013).  

3.7 Surface Area Analysis
Approximately 1 g of crystalline mefenamic samples was conditioned under helium purge at 40 oC for at least 12 hours, and the mass of samples post-conditioning is measured. A fully automated Micromeritics Tristar 3000 (Micromeritics, Norcross, USA) system was used for the measurement of isotherms at -195.8 oC. The surface area was calculated using the BET model (Brunauer et al., 1938) based on the linear region of the nitrogen adsorption isotherm (from p/po = 0.05 to 0.3) using the Micromeritics Analysis Software (Micromeritics, Norcross, USA).

3.8 Particle Size and Shape Analysis
Morphologi G3S particle characterisation system (Malvern Instruments Ltd., Malvern, UK) equipped with dry powder dispersion unit was used for particle shape and size analysis. Particles were dry dispersed using the dry sample dispersion unit on a sample glass plate mounted on an automatic stage. Particle imaging was conducted using a 20x lens with the vertical z-stacking enabled to obtain information for the three dimensionality of the sample. Raw data were filtered using the analysis software (version 8.0) to remove partially imaged or overlapping particles on a sample by sample basis using a combination of convexity, solidity and particle width filters. Details of the data analysis method can be found elsewhere (Gamble et al., 2011).

3.9 Scanning Electron Microscopy
Mefenamic acid powders were stuck on the stubs using carbon adhesive tape and coated with gold.  SEM images were obtained with table-top scanning electron microscope (Hitachi High-Technologies Europe GmbH, Krefeld, Germany) at an acceleration voltage of 15 kV. The SEM was equipped with a solid-state backscatter detector and operated in a standard imaging mode for obtaining the images.

3.10 Polymorph Identification
Powder X-ray diffraction spectra for the Mefenamic acid powders were measured using a PANalytical X’Pert Pro MPD (PANalytical B.V., Almelo, Netherlands). Measurements were performed at 40 mA and 40 kV. Diffraction data was collected using a CuK X-ray source (1.541 Å) with Nickel filter, a fixed 10 mm mask, a soller slit of 0.04 rad, an antiscatter slit of 1/2o and a divergence slit of 1/4o, over an angular range from 5o–60o 2θ in continuous scan mode using step size of 0.08o 2θ and time per step of 35s.     

3.11 Uniaxial Compression Test
Powder cohesion was measured using a simple method adopted from the test originally developed for soil mechanics (ASTM D2166, BS1377: Part 7: 1990:7.2 and BS 1377: Part 2: 1990 7.3) (Head, 1994). Cylindrical compacts were prepared using 5mm evacuable IR die (Specac Ltd., Slough, UK) at a minimum of three different compaction loads using an SMS texture analyser TA.XT2i (Stable Micro Systems Ltd., Godalming, UK). The compacts varied in height depending on the bulk density of the material; however, the L/D ratio of at least 2:1 was maintained for the compacts. Unconfined yield strengths of the compacts were measured using texture analyser. All the measurements were performed with a 36 mm diameter cylindrical aluminium probe and a 5 kg load cell using a displacement compression mode with test speeds of 0.02 mm/s. Yield stress was determined following the above mentioned method for compacts prepared at minimum of three different compaction loads.  
4. Results
4.1 Anisotropic Wettability of Mefenamic Acid Crystals
Three different polymorphs of mefenamic acid are reported. All three polymorphs are known to be triclinic with space group P1, however with different lattice parameters (SeethaLekshmi and Guru Row, 2012).  Single crystals X-ray diffraction analysis revealed the crystals to be of form-I with crystal lattice parameters a=14.6 Å, b=6.8 Å and c=7.7 Å; α=119.6 o, β=103.9 o, γ=91.3o, which agrees well with the crystal structure for polymorphic form-I reported in the Cambridge crystal Structural Database (CSD) (Ref Code: XYANAC). Single crystal X-ray diffraction was used to index crystals from crystallisation solvent methanol and found to have four major indexed facets (001), (112), (100) and (011).  

The contact angles of water, formamide, ethylene glycol and diiodomethane were measured on available facets of the form-I mefenamic acid crystals.  Contact angles determined for a minimum of three droplets on two different crystals are reported in Table 1. Contact angle measurements demonstrated that, particularly for the water probe, sessile drop contact angle varies for crystal facets (001), (011) and (112), (100).  Contact angles for water vary from 56o for (001) to 92o for (112). This confirms anisotropic wettability of the mefenamic acid crystal. The order of hydrophilicity for different facets, considering water contact angle measurements, is as follows: (001) > (100) > (011) > (112).

The differences in the contact angles can be explained by the variations in the local surface chemistry, differences in type and density of functional groups on different crystal facets. Based on crystallographic evaluation of mefenamic acid form-I, the phenyl ring with the carboxylic acid functional group and the imino bridge is found to be coplanar.  The carbonyl functional group accepts a hydrogen bond from the amine and forms the imino bridge. Furthermore, due to the carboxylic acid functional group’s tendency to self-associate, mefenamic acid molecules form symmetric dimers and adjacent dimers are linked through C-H interactions involving aromatic C-H and alkylated phenyl ring (SeethaLekshmi and Guru Row, 2012). Planes form different crystal facets, which slices through the crystal at different angles resulting in different proportions of functional end groups on different crystal facets. Crystallographic structures at the (001) and (112) facets, generated from mefenamic acid polymorphic form-I structure obtained from CSD using Mercury software, shows –OH functional group exposed on the surface with H-bonding potential for facet (001), whereas negligible H-bonding potential was observed for facet (112). The –OH functional groups, which are not involved in any hydrogen bonding in the crystal structure and available to act as electron donor (O) and acceptor (H) are considered to be available to interact with probe liquid for contact angle measurements.  

This analysis provides only an estimate of the potential contribution of hydroxyl as well as methyl functional groups on the surface.  Investigating molecular orientation for individual crystal facets using Mercury software, facet (100) was found to have the highest concentration of available hydroxyl functional groups per unit area, whereas facet (112) has no hydroxyl functional group available.  Considering the fact that (112) has no hydroxyl groups and has the presence of methyl groups, it is the most hydrophobic crystal facet. However, though facet (100) has the highest hydroxyl group density, methyl group density is equally high, which limits its hydrophilicity. Facet (001) has moderate density of hydroxyl groups and also contains equal density of carbonyl group (electron donor), both of which can participate in hydrogen bonding. For facet (001), the density of groups that can participate in hydrogen bonding is equal to that of facet (100) and absence of methyl functional group on facet (001) may result in higher hydrophilicity of the facet.  

Facet (100) has a higher concentration of hydroxyl groups and an equivalent concentration of methyl groups per unit area compared to (011). The higher hydrophilicity of facet (100) compared to facet (011) can be attributed to the higher concentration of the hydroxyl functional groups per unit cell area. However, analysis here provide first order estimation of contribution from different functional groups, it does have limitations. Surface contributions of phenyl group as well as surface orientation of hydroxyl, carbonyl or methyl functional group is not considered in the analysis.
Facet specific surface chemistry of mefenamic acid single crystals was characterised using X-ray photoelectron spectroscopy. The order of polarity determined by XPS, which is in agreement with the hydrophilicity order as calculated on the basis of sessile drop contact angle for water as a probe liquid ((001) > (100) > (011) > (112)).

4.2 Effect of Crystal Habit on Surface Energy
4.2.1 Preparation of Crystals with Varying Crystal Habits
It is well documented in the literature that crystal-solution interface determines many interfacial physical phenomena. In the current context this relates to crystal growth and wetting (Berkovitch-Yellin, 1985; Bourne and Davey, 1976; Lovette et al., 2008). Crystal surface contribution at the solvent interface may be different from the bulk crystallographic structure, which depends on possible reconstruction and relaxation of surface. For solvents, atomic arrangement at the interface is postulated to be relatively ordered compared to bulk liquid, considering the periodic potential it experiences at the crystal surface (Bourne and Davey, 1976; Davey et al., 1988). Despite of extensive research, a well characterised mechanism by which solution-crystal interface influences crystal growth is elusive (Singh and Banerjee, 2013).

Solvents varying in the polar component of the Hansen solubility parameter, ranging from 1.4 MPa1/2-12.3 MPa1/2 (which represents energy from dipolar intermolecular forces between molecules) (Hansen, 2007), were used for crystallisation of mefenamic acid to investigate effect of crystallisation solvent polarity on crystal habits. Crystals obtained from different solvent systems are shown in Figure 1. It is evident from the scanning electron micrographs that mefenamic acid crystals grown from non-polar solvents such as toluene and diethyl ether result in needle shape crystals (Figure 1(a)), mefenamic acid crystals grown from polar aprotic solvents such as ethyl acetate, dichloromethane and acetone result in elongated plate shape crystals (Figure 1(b), (c) and (d)), whereas mefenamic acid grown from polar protic solvents such as isopropyl alcohol and methanol result in hexagonal cuboid shaped crystals (Figure 1(e), (f)). Quantitative analysis of the crystal elongation was conducted using image analysis of the crystals obtained from all seven different solvent systems using Malvern Morphologi G3S (see section 4.2.2.)

[bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK6]Powder X-ray diffraction spectra were obtained for mefenamic acid crystals obtained from all seven solvent systems. X-ray diffraction patterns obtained were compared with the reference powder spectrum reported in CSD for mefenamic acid form-I (Ref Code: XYANAC) (Figure 2) and powder X-ray diffractograms for mefenamic acid crystal form-II and III by SeethaLekshmi and Guru Row (SeethaLekshmi and Guru Row, 2012). Crystals obtained from all seven solvent systems were identified to be of polymorphic form-I, which is known to be the most stable crystal polymorph. Analysis of the powder diffraction spectra from different crystal habits showed varying peak intensity, which depends on the amount of sample used, particle size, packing and sample thickness (Pecharsky and Zavalij, 2005). In addition to the variations in peak intensity, a peak at ~12.6o 2 was observed for the mefenamic acid crystals obtained from all solvents except toluene, and this peak was more prominent for mefenamic acid crystals obtained from methanol and acetone. Referring to the reference pattern for form-I mefenamic acid, a weak peak at ~12.66o 2 can also be found. This peak is not observed in the powder X-ray diffraction patterns for mefenamic acid form-II or III. Although, no correlation between peak intensity and differences in crystal aspect ratio or relative surface area ratio of crystal facets was observed, it is important to note that all diffractograms matches with that of mefenamic acid form-I.  

4.2.2 Effect of Crystal Habit on Surface Energy
The γd distributions of the mefenamic acid crystals with varying crystal habits are summarised in Figure 3. An ascending trend in the γd profiles, whereas descending trend in γAB profiles was observed with descending crystal elongation (Figures 4 and 5), i.e. considering two different extremes, γd for needle shape crystals, which were obtained from toluene, ranges from 42.1 mJ/m2 to 39.9 mJ/m2, whereas for hexagonal cuboids shape crystals, γd ranges from 51.3 mJ/m2 to 46.4 mJ/m2 from the lower to higher fractional surface coverage (0.7%-10%).  

Ascending γd profiles with descending crystal elongation can be attributed to increasing/decreasing relative contribution of different crystal facets with changing crystal habits. To investigate the effect of the relative contribution of different facets on γd profile, we consider contribution from two major facets namely (001) and (112) and how it varies with different crystallisation solvents.  

Mefenamic acid crystal facet (001) is demonstrated to have –OH, –C=O and –C6H5 functional groups exposed on the surface which can result in strong hydrogen bonding interactions between facet (001) and protic-polar solvents (Davey et al., 1988), whereas the surface of facet (112) has –CH3 and –C6H5 functional end groups resulting in very weak polar interaction, which can result in strong interaction with the non-polar solvents e.g. DEE. With changing solvent polarity from the non-polar to polar-protic and polar-aprotic solvent, solvent interaction with crystal facet (112) will decrease and interaction with crystal facet (001) will increase. Bourne and Davey proposed that favourable interaction between the solvent with a particular crystal facet results in reduction of interfacial tensions, resulting in enhanced growth of the crystal facet.  

Bourne and Davey explained the growth of sucrose from aqueous solutions with this mechanism (Bourne and Davey, 1976). Considering the mechanism proposed by Bourne and Davey, with increasing solvent polarity, increase in solvent interaction with mefenamic acid crystal facet (001) can result in increased growth of that facet, resulting in lower morphological importance of facet (001) compared to facet (112). This can result in lowering the relative contribution of facet (001) compared to (112) and leading to a change in crystal habit from elongated needles to hexagonal cuboids. This is consistent with the experimental observations reported in section 4.2.1. As the relative contribution of facet (001) decreases with increasing solvent polarity, crystals obtained with methanol will have a lower relative contribution compared to crystals obtained from toluene and reverse is true for the (112) facet.  

The shapes of crystals obtained from ethyl acetate, dichloromethane and isopropyl alcohol are needles, elongated plates and hexagonal cuboids, while surface area of crystals obtained from all three solvents are 0.29 m2/g, 0.24 m2/g, and 0.15 m2/g, respectively.

γd at a fractional coverage (n/nm = 0.04) is shown as a function of solvent polarity in Figure 4, and suggest that γd increases with increasing solvent polarity. Figure 5 shows acid-base component of surface energy as a function of solvent polarity.  Acid-base surface energy at a fractional surface coverage of 0.04 was found to vary with increasing solvent polarity.  Although some scatter in the data can be observed, a weak trend of reducing acid-base surface energy with increasing solvent polarity was observed.  Decrease in acid-base surface energy can be explained by lower relative contribution from facet (001).

In the current analysis, the γd distribution is dependent on elongation rather than particle size or indeed the BET surface area as the data is normalised for surface coverage. This further confirms that the relative exposure of different crystal facets plays a crucial role in overall surface energy of powder samples.

4.3 Effect of Crystal Habits on Cohesion
Unconfined yield stresses were measured using a uniaxial compression test as adapted from the literature (Wang, 2013). Figure 6 shows the unconfined yield stresses for mefenamic acid crystals obtained from seven different crystallisation solvents measured at three different consolidation stresses ranging from 500 - 2500 kPa. Yield stress (Y-axis) was plotted as a function of consolidation stress (X-axis). The cohesion value was determined by linear extrapolation of the yield stress best-fit line at different consolidation stresses and with an angle of friction being a tan-1 function of the gradient of the best-fit line.  Further details of the theory of the uniaxial compression can be found elsewhere (Head, 1994; Wang, 2013). Cohesion as a function of the polar component of the Hansen solubility parameter for the different crystallisation solvents used is shown in Figure 7. The data suggest that the use of crystallisation solvents tend to result in crystals with lower crystal elongation, and thereby decreasing cohesion. Higher cohesion for mefenamic acid crystal obtained from toluene (elongated needle shape) can be attributed to the high surface area of the crystals and high surface exposure of polar functional groups (Waknis et al., 2014). Comparing cohesion for mefenamic acid crystals obtained from ethyl acetate (needle shaped crystals) with isopropyl alcohol and dichloromethane, where surface area is comparable; cohesion is found to decrease from 5.7 kPa for ethyl acetate to 3.5 kPa for isopropyl alcohol and 1.8 kPa for dichloromethane. Higher cohesion of needle shaped crystals can be attributed to the combined effect of crystal shape and surface energy.

4.4 Isolating Contribution of Crystal Habit on Cohesion
This study investigates the effect of crystal shape on cohesion by isolating the effect of surface energy.  The approach adopted here is to modify the surface chemistry of recrystallised mefenamic acid powders by silanisation. The modification is expected to result in the formation of silane layers on the particulate surface with target functional end groups, methyl for this study. Mefenamic acid powders crystallised from three different solvents were functionalised with dichlorodimethylsilane resulting in methyl functional end groups and confirmed using X-ray Photoelectron Spectroscopy.  Powder X-ray diffraction (PXRD) was used for characterisation of crystallinity of mefenamic acid post silanisation. Results of PXRD pre and post silanisation, detected no change in crystallinity as a result of silanisation.  

Figure 8 presents the surface energy heterogeneity profiles before and after silanisation of mefenamic acid crystals obtained from ethyl acetate, dichloromethane and isopropyl alcohol. It is evident that post silanisation, mefenamic acid crystals with three different shapes (needles, elongated plates and hexagonal cuboids) show very similar surface energy heterogeneity profile. Further to that, as a result of silanisation, the surface becomes energetically homogeneous resulting in γd changing from ~34.0 mJ/m2 to ~32.0 mJ/m2 with variation in fractional surface coverage from 0.7% to 10%. Silanisation has normalised the effect of surface energy on cohesion. The silanised samples have similar surface area and surface energy but distinct crystal habit, which allows the contribution of crystal habit (quantified by crystal elongation) on cohesion to be determined.

Figure 9 reports, unconfined yield stress measurements for mefenamic crystals before and after silanisation. Post silanisation cohesion value calculated for mefenamic acid crystals obtained from ethyl acetate was 2.3 kPa, compared to 0.93 kPa for mefenamic crystals obtained from dichloromethane and 0.90 kPa for mefenamic acid crystals obtained from isopropyl alcohol.  Cohesion values obtained post silanisation represent cohesion after “normalising” effect of surface energy and surface area, thus revealing that needle shaped crystals show ~2.5× higher cohesion compared to hexagonal cuboids or elongated plate shaped crystals for mefenamic acid.  

5. Conclusion
Facet specific energetics of a macroscopic single crystal of mefenamic acid can be related to the surface energetic profiles of the corresponding powder samples. Mefenamic acid crystal with different crystal habits ranging from elongated needles to hexagonal cuboids, were obtained by varying the crystallisation solvent polarity. The surface energy profiles of mefenamic acid powders with varying crystal habits were correlated to the relative exposure of different crystal facets. Elongated needle shaped mefenamic acid crystals were found to be about eight times more cohesive compared to hexagonal cube shaped crystals. This was attributed to the combined effect of surface energy and surface area of the mefenamic acid crystals. Contribution from crystal shape on cohesion of mefenamic acid was decoupled from that of surface energy and surface area. By “normalising” contribution from surface area and surface energy on cohesion, hexagonal cuboid or elongated plate shaped crystals was found to be ~2.5× less cohesive compared to the needle shaped crystals. This study has demonstrated potential for tailoring particle surface properties with a specific aim to control cohesion by crystal habit engineering.
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Table 1 Contact angle of four different probe liquids measured on four different facets of mefenamic acid single crystal.


	Facet
	Probe Liquids

	
	water
	diiodomethane
	formamide
	ethylene glycol

	(001)
	59.5±1.8
	27.0±2.1
	35.4±3.2
	41.3±2.2

	(112)
	92.0±3.0
	19.3±3.1
	50.2±4.1
	36.1±2.4

	(100)
	56.3±3.8
	42.9±2.0
	38.7±1.6
	36.0±1.6

	(011)
	72.6±2.8
	11.5±2.6
	34.9±2.1
	49.3±4.2
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Figure 1 Mefenamic acid crystals obtained from (a) toluene, (b) DEE, (c) EA, (d) DCM, (e) acetone, (f) IPA, and (g) methanol.
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Figure 2 Powder X-ray diffractograms for mefenamic acid crystals obtained from (a) methanol, (b) IPA, (c) acetone, (d) DCM, (e) EA, (f) DEE, (g) toluene, and (h) mefenamic acid-form-I reference pattern.


	

	
Figure 3 Dispersive component of surface energy as a function of fractional surface coverage for mefenamic crystals obtained from seven different solvents (error bars represent standard deviation of three measurements).




	

	
Figure 4 Correlation between mefenamic acid elongation data (squares) obtained from solvents with varying polar component of the Hansen Solubility parameter and dispersive component of surface energy (diamonds) (isostere at n/nm=0.04).






Figure 5 Acid-base surface energy as a function of solvent polar component of the Hansen solubility parameter (isostere at n/nm=0.04).


	

	
Figure 6 Unconfined yield stress as a function of consolidation stress for mefenamic acid crystals obtained from different solvents.




	

	


Figure 7 Cohesion versus polar component of the Hansen solubility parameter of solvent from which mefenamic crystals are obtained.
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Figure 8 Surface energy heterogeneity profiles for mefenamic acid crystals before and after silanisation.



Figure 9 Unconfined yield stress for mefenamic acid crystals before and after silanisation (error bars represent standard deviation of three measurements).
MA from Toluene	5.04177817	5.125334499999985	5.208890829999988	5.29244716	5.37600349	5.45955982	5.543116149999987	5.626672479999994	5.71022881	5.793785139999988	5.87734147	5.9608978	6.044454129999985	6.128010459999977	6.21156679	6.29512312	6.37867945	6.46223578	6.54579211	6.62934844	6.712904769999979	6.7964611	6.880017429999988	6.96357376	7.047130089999988	7.13068642	7.21424275	7.297799079999995	7.38135541	7.464911739999981	7.54846807	7.632024399999988	7.715580729999985	7.799137059999988	7.88269339	7.96624972	8.04980605	8.133362379999997	8.216918709999998	8.30047504	8.38403137	8.467587700000002	8.55114403	8.63470036	8.718256689999998	8.801813020000001	8.88536935	8.96892568	9.05248201	9.136038340000001	9.21959467	9.303151000000001	9.38670733	9.47026366	9.55381999	9.637376319999997	9.72093265	9.80448898	9.88804531	9.971601640000001	10.05515797	10.1387143	10.22227063	10.30582696	10.38938329	10.47293962	10.55649595	10.64005228	10.72360861	10.80716494	10.89072127	10.9742776	11.05783393	11.14139026	11.22494659	11.30850292	11.39205925	11.47561558	11.55917191	11.64272824	11.72628457	11.8098409	11.89339723	11.97695356	12.06050989	12.14406622	12.22762255	12.31117888	12.39473521	12.47829154	12.56184787	12.6454042	12.72896053	12.81251686	12.89607319	12.97962952	13.06318585	13.14674218	13.23029851	13.31385484	13.39741117	13.4809675	13.56452383	13.64808016	13.73163649	13.81519282	13.89874915	13.98230548	14.06586181	14.14941814	14.23297447	14.3165308	14.40008713	14.48364346	14.56719979	14.65075612	14.73431245	14.81786878	14.90142511	14.98498144	15.06853777	15.1520941	15.23565043	15.31920676	15.40276309	15.48631942	15.56987575	15.65343208	15.73698841	15.82054474	15.90410107	15.9876574	16.07121373	16.15477006	16.23832639	16.32188272	16.40543904999988	16.48899538	16.57255171	16.65610804	16.73966437	16.8232207	16.90677703	16.99033336	17.07388969	17.15744601999999	17.24100235	17.32455868	17.40811501	17.49167134	17.57522767	17.658784	17.74234032999998	17.82589666000001	17.90945298999998	17.99300932	18.07656565	18.16012198	18.24367831	18.32723464	18.41079097	18.4943473	18.57790363000001	18.66145995999999	18.74501628999988	18.82857262	18.91212895	18.99568528	19.07924161	19.16279794	19.24635427	19.32991060000001	19.41346692999999	19.49702326	19.58057958999988	19.66413592	19.74769225	19.83124858	19.91480491	19.99836124	20.08191757	20.16547389999998	20.24903023	20.33258656	20.41614289	20.49969922	20.58325555	20.66681188	20.75036821	20.83392454000001	20.91748087	21.0010372	21.08459353	21.16814986	21.25170619	21.33526252	21.41881885	21.50237518	21.58593151	21.66948783999998	21.75304417	21.8366005	21.92015683	22.00371316	22.08726949	22.17082582	22.25438215	22.33793848	22.42149481	22.50505114	22.58860747	22.6721638	22.75572013	22.83927646	22.92283279	23.00638912	23.08994544999999	23.17350178	23.25705811	23.34061444	23.42417077	23.5077271	23.59128343	23.67483976	23.75839609	23.84195242	23.92550875	24.00906508	24.09262141	24.17617774	24.25973407	24.3432904	24.42684673	24.51040306000001	24.59395938999999	24.67751572	24.76107205	24.84462838	24.92818471	25.01174104	25.09529737	25.1788537	25.26241002999998	25.34596635999999	25.42952268999988	25.51307902	25.59663535	25.68019168	25.76374801	25.84730434	25.93086067	26.01441700000001	26.09797333	26.18152966	26.26508599	26.34864232	26.43219865	26.51575498	26.59931131	26.68286764	26.76642396999998	26.8499803	26.93353663	27.01709296	27.10064929	27.18420562	27.26776195	27.35131828	27.43487461	27.51843093999998	27.60198727	27.68554359999988	27.76909993	27.85265626	27.93621259	28.01976892	28.10332525	28.18688158	28.27043790999998	28.35399424	28.43755057	28.5211069	28.60466323	28.68821956	28.77177589	28.85533222	28.93888855	29.02244487999988	29.10600121	29.18955754	29.27311387	29.3566702	29.44022652999998	29.52378286	29.60733919	29.69089552000001	29.77445184999999	29.85800818	29.94156451	30.02512084	30.10867717	30.1922335	30.27578982999998	30.35934616	30.44290249	30.52645881999999	30.61001515	30.69357148	30.77712781	30.86068414	30.94424047	31.0277968	31.11135313	31.19490946000001	31.27846578999999	31.36202212	31.44557845	31.52913478	31.61269111	31.69624744	31.77980377	31.8633601	31.94691643	32.03047276	32.11402909	32.19758542	32.28114175	32.36469808	32.44825441	32.53181074	32.61536707	32.69892340000001	32.78247973	32.86603606	32.94959239	33.03314872	33.11670505	33.20026138	33.28381771	33.36737404	33.45093037	33.5344867	33.61804303	33.70159936	33.78515569	33.86871202	33.95226835	34.03582468	34.11938101	34.20293734	34.28649367	34.37005	34.45360633	34.53716266	34.62071899	34.70427532	34.78783165	34.87138797999999	34.95494430999999	35.03850064	35.12205697	35.2056133	35.28916963000001	35.37272596	35.45628229	35.53983862	35.62339495000001	35.70695128	35.79050761	35.87406394	35.95762026999999	36.0411766	36.12473293	36.20828926	36.29184559	36.37540192	36.45895825	36.54251458	36.62607091	36.70962724	36.79318357	36.8767399	36.96029623	37.04385256	37.12740889	37.21096522	37.29452155000001	37.37807788	37.46163421	37.54519054	37.62874687	37.7123032	37.79585953	37.87941586	37.96297219	38.04652852	38.13008485	38.21364118	38.29719751	38.38075384	38.46431017	38.54786649999988	38.63142283	38.71497916	38.79853549	38.88209182	38.96564815	39.04920447999999	39.13276081	39.21631714	39.29987347	39.38342979999999	39.46698613	39.55054246	39.63409879	39.71765512	39.80121144999999	39.88476777999988	39.96832411	40.05188043999988	40.13543677	40.2189931	40.30254943	40.38610576	40.46966209	40.55321842	40.63677475	40.72033108	40.80388740999986	40.88744373999999	40.97100007	41.0545564	41.13811273	41.22166906	41.30522539	41.38878172	41.47233805000001	41.55589438	41.63945071	41.72300704	41.80656337	41.8901197	41.97367603	42.05723236	42.14078869	42.22434502	42.30790135	42.39145767999999	42.47501401	42.55857034	42.64212667	42.72568300000001	42.80923933	42.89279566	42.97635199	43.05990832	43.14346465	43.22702098	43.31057731	43.39413364	43.47768996999999	43.5612463	43.64480263	43.72835896	43.81191529	43.89547162	43.97902795	44.06258428	44.14614061	44.22969694	44.31325327	44.3968096	44.48036593	44.56392226	44.64747859	44.73103492	44.81459125	44.89814758	44.98170391	45.06526024	45.14881657	45.2323729	45.31592923	45.39948556	45.48304189	45.56659822	45.65015455	45.73371088	45.81726720999988	45.90082354	45.98437987	46.0679362	46.15149253	46.23504886	46.31860519	46.40216152	46.48571785	46.56927418	46.65283051	46.73638684	46.81994316999999	46.9034995	46.98705583	47.07061216	47.15416849	47.23772482	47.32128115	47.40483747999988	47.48839381	47.57195014	47.65550647	47.7390628	47.82261913	47.90617546	47.98973179	48.07328812	48.15684444999999	48.24040078	48.32395711	48.40751344	48.49106977	48.5746261	48.65818243	48.74173876	48.82529509	48.90885142	48.99240775000001	49.07596408	49.15952041	49.24307674	49.32663307	49.4101894	49.49374573	49.57730206	49.66085839	49.74441472	49.82797105	49.91152738	49.99508371	50.07864004	50.16219637	50.2457527	50.32930903	50.41286536	50.49642169	50.57997802	50.66353435000001	50.74709068	50.83064700999999	50.91420334	50.99775967	51.081316	51.16487233	51.24842866	51.33198499	51.41554132	51.49909765	51.58265398	51.66621031	51.74976664	51.83332297	51.9168793	52.00043563	52.08399196	52.16754829	52.25110462	52.33466095	52.41821728	52.50177361	52.58532994	52.66888627	52.7524426	52.83599893	52.91955526	53.00311159	53.08666792	53.17022425	53.25378058	53.33733691	53.42089324	53.50444956999988	53.5880059	53.67156223	53.75511856	53.83867489	53.92223122	54.00578755	54.08934388	54.17290021	54.25645654	54.34001287	54.4235692	54.50712553	54.59068186	54.67423819	54.75779452	54.84135085	54.92490718	55.00846351	55.09201984	55.17557617	55.2591325	55.34268883	55.42624516	55.50980148999999	55.59335782	55.67691415	55.76047048	55.84402681	55.92758314	56.01113947	56.0946958	56.17825213	56.26180846	56.34536479	56.42892112	56.51247745	56.59603378	56.67959011	56.76314644	56.84670277	56.9302591	57.01381543	57.09737176	57.18092809	57.26448442	57.34804075	57.43159708	57.51515341	57.59870974	57.68226607	57.76582240000001	57.84937873	57.93293506	58.01649139	58.10004772	58.18360405	58.26716038	58.35071671	58.43427304	58.51782936999999	58.6013857	58.68494203	58.76849836	58.85205469	58.93561102	59.01916735	59.10272368	59.18628001	59.26983634	59.35339267	59.43694900000001	59.52050533	59.60406165999994	59.68761799	59.77117432	59.85473065	59.93828698	11966.0	11973.0	12079.0	12104.0	12054.0	12198.0	12449.0	13061.0	13674.0	14347.0	15075.0	16719.0	21351.0	34851.0	50659.0	140371.0	58764.0	32664.0	16622.0	15431.0	14463.0	14026.0	13860.0	12484.0	12157.0	11770.0	11672.0	11723.0	11712.0	11626.0	11615.0	11574.0	11563.0	11518.0	11590.0	11583.0	11458.0	11484.0	11495.0	11466.0	11413.0	11441.0	11387.0	11419.0	11404.0	11362.0	11377.0	11347.0	11326.0	11322.0	11362.0	11384.0	11393.0	11373.0	11362.0	11288.0	11335.0	11304.0	11375.0	11304.0	11300.0	11289.0	11308.0	11217.0	11284.0	11220.0	11284.0	11297.0	11284.0	11276.0	11213.0	11272.0	11293.0	11225.0	11232.0	11191.0	11253.0	11242.0	11228.0	11182.0	11236.0	11201.0	11189.0	11161.0	11202.0	11213.0	11224.0	11246.0	11332.0	11352.0	11537.0	11609.0	11423.0	11193.0	11231.0	11240.0	11238.0	11302.0	11313.0	11494.0	11793.0	12168.0	13066.0	14925.0	18097.0	21746.0	20561.0	14262.0	14123.0	16347.0	19584.0	21185.0	15474.0	11739.0	11662.0	11815.0	12271.0	13404.0	15501.0	18861.0	22048.0	21562.0	14542.0	12371.0	12666.0	13637.0	15729.0	19956.0	25216.0	27189.0	19163.0	12211.0	11564.0	11523.0	11493.0	11504.0	11471.0	11451.0	11665.0	12042.0	12396.0	12701.0	12403.0	11620.0	11456.0	11477.0	11563.0	11751.0	11691.0	11305.0	11196.0	11207.0	11171.0	11231.0	11281.0	11295.0	11332.0	11228.0	11208.0	11135.0	11152.0	11113.0	11195.0	11136.0	11136.0	11172.0	11139.0	11146.0	11182.0	11149.0	11133.0	11188.0	11218.0	11233.0	11303.0	11490.0	11911.0	13005.0	14716.0	16988.0	18969.0	19127.0	14874.0	11752.0	11356.0	11351.0	11369.0	11455.0	11463.0	11651.0	11989.0	13148.0	15558.0	19267.0	23961.0	27794.0	26333.0	17737.0	12767.0	11701.0	11500.0	11396.0	11333.0	11373.0	11437.0	11583.0	11606.0	11587.0	11421.0	11361.0	11416.0	11377.0	11370.0	11289.0	11354.0	11436.0	11413.0	11554.0	11603.0	11359.0	11294.0	11375.0	11460.0	11648.0	11918.0	12046.0	12048.0	11565.0	11316.0	11223.0	11316.0	11280.0	11256.0	11306.0	11271.0	11387.0	11656.0	12129.0	12825.0	13414.0	14049.0	14024.0	13224.0	12749.0	12425.0	11990.0	11820.0	12187.0	13287.0	15189.0	18333.0	22517.0	26959.0	30247.0	27859.0	24620.0	20756.0	14657.0	12363.0	12136.0	11994.0	11948.0	12066.0	12148.0	12224.0	12244.0	12348.0	12832.0	13633.0	14393.0	14958.0	15827.0	16446.0	15398.0	13331.0	12350.0	11659.0	11412.0	11420.0	11388.0	11415.0	11358.0	11393.0	11407.0	11503.0	11427.0	11386.0	11267.0	11285.0	11270.0	11288.0	11324.0	11402.0	11404.0	11502.0	11489.0	11509.0	11421.0	11460.0	11494.0	11725.0	11923.0	12068.0	12180.0	12202.0	12018.0	11754.0	11638.0	11564.0	11632.0	11861.0	12140.0	12447.0	12667.0	12891.0	13063.0	12930.0	12274.0	11999.0	12194.0	12631.0	12927.0	13196.0	12875.0	11882.0	11325.0	11270.0	11344.0	11555.0	11677.0	11766.0	12000.0	12150.0	12321.0	12258.0	11740.0	11340.0	11278.0	11209.0	11219.0	11143.0	11094.0	11136.0	11145.0	11130.0	11126.0	11077.0	11090.0	11073.0	11085.0	11028.0	11038.0	11065.0	11031.0	11084.0	11107.0	11081.0	11128.0	11183.0	11184.0	11286.0	11365.0	11363.0	11457.0	11431.0	11564.0	11436.0	11494.0	11412.0	11445.0	11323.0	11382.0	11394.0	11392.0	11354.0	11565.0	11642.0	11733.0	11669.0	11535.0	11415.0	11342.0	11138.0	11205.0	11188.0	11189.0	11198.0	11171.0	11099.0	11050.0	11155.0	11113.0	11098.0	11127.0	11128.0	11073.0	11055.0	11126.0	11198.0	11137.0	11207.0	11288.0	11326.0	11359.0	11396.0	11368.0	11367.0	11466.0	11471.0	11485.0	11425.0	11325.0	11386.0	11386.0	11387.0	11543.0	11642.0	11793.0	11872.0	11896.0	12044.0	12124.0	12291.0	12481.0	12738.0	12806.0	12588.0	12190.0	12039.0	11917.0	11674.0	11596.0	11387.0	11250.0	11158.0	11135.0	11127.0	11133.0	11220.0	11323.0	11290.0	11281.0	11385.0	11353.0	11416.0	11383.0	11332.0	11313.0	11270.0	11199.0	11374.0	11308.0	11396.0	11322.0	11181.0	11178.0	11122.0	11173.0	11191.0	11191.0	11210.0	11256.0	11271.0	11313.0	11228.0	11249.0	11133.0	11237.0	11178.0	11232.0	11223.0	11275.0	11306.0	11377.0	11358.0	11401.0	11379.0	11389.0	11422.0	11421.0	11476.0	11517.0	11585.0	11761.0	11799.0	11847.0	11751.0	11449.0	11379.0	11305.0	11371.0	11437.0	11454.0	11514.0	11476.0	11543.0	11574.0	11567.0	11402.0	11267.0	11187.0	11140.0	11135.0	11124.0	11228.0	11133.0	11166.0	11134.0	11139.0	11178.0	11161.0	11169.0	11224.0	11275.0	11241.0	11289.0	11429.0	11353.0	11374.0	11324.0	11293.0	11304.0	11352.0	11369.0	11344.0	11327.0	11312.0	11356.0	11350.0	11393.0	11428.0	11397.0	11304.0	11300.0	11280.0	11232.0	11232.0	11322.0	11308.0	11181.0	11234.0	11240.0	11232.0	11240.0	11286.0	11243.0	11278.0	11268.0	11227.0	11279.0	11253.0	11190.0	11164.0	11200.0	11186.0	11184.0	11265.0	11295.0	11260.0	11340.0	11358.0	11410.0	11416.0	11362.0	11385.0	11344.0	11285.0	11219.0	11192.0	11196.0	11227.0	11188.0	11354.0	11345.0	11391.0	11371.0	11387.0	11449.0	11322.0	11289.0	11302.0	11240.0	11306.0	11326.0	11326.0	11335.0	11358.0	11289.0	11236.0	11247.0	11167.0	11170.0	11107.0	11112.0	11023.0	11071.0	11014.0	11018.0	11027.0	11074.0	11041.0	11042.0	11021.0	11111.0	11001.0	10999.0	11062.0	11057.0	11069.0	11066.0	11047.0	11071.0	11085.0	11084.0	11074.0	11057.0	11009.0	11047.0	11056.0	11002.0	11038.0	11010.0	11032.0	11008.0	11014.0	11050.0	11009.0	11008.0	11054.0	11039.0	11019.0	11051.0	11058.0	11058.0	11059.0	11135.0	11102.0	11091.0	11042.0	11027.0	11012.0	10980.0	10995.0	10991.0	11003.0	10987.0	10987.0	10966.0	10979.0	10959.0	11005.0	11019.0	10974.0	10958.0	10965.0	10997.0	10970.0	10949.0	MA from DEE	5.04177817	5.125334499999985	5.208890829999988	5.29244716	5.37600349	5.45955982	5.543116149999987	5.626672479999994	5.71022881	5.793785139999988	5.87734147	5.9608978	6.044454129999985	6.128010459999977	6.21156679	6.29512312	6.37867945	6.46223578	6.54579211	6.62934844	6.712904769999979	6.7964611	6.880017429999988	6.96357376	7.047130089999988	7.13068642	7.21424275	7.297799079999995	7.38135541	7.464911739999981	7.54846807	7.632024399999988	7.715580729999985	7.799137059999988	7.88269339	7.96624972	8.04980605	8.133362379999997	8.216918709999998	8.30047504	8.38403137	8.467587700000002	8.55114403	8.63470036	8.718256689999998	8.801813020000001	8.88536935	8.96892568	9.05248201	9.136038340000001	9.21959467	9.303151000000001	9.38670733	9.47026366	9.55381999	9.637376319999997	9.72093265	9.80448898	9.88804531	9.971601640000001	10.05515797	10.1387143	10.22227063	10.30582696	10.38938329	10.47293962	10.55649595	10.64005228	10.72360861	10.80716494	10.89072127	10.9742776	11.05783393	11.14139026	11.22494659	11.30850292	11.39205925	11.47561558	11.55917191	11.64272824	11.72628457	11.8098409	11.89339723	11.97695356	12.06050989	12.14406622	12.22762255	12.31117888	12.39473521	12.47829154	12.56184787	12.6454042	12.72896053	12.81251686	12.89607319	12.97962952	13.06318585	13.14674218	13.23029851	13.31385484	13.39741117	13.4809675	13.56452383	13.64808016	13.73163649	13.81519282	13.89874915	13.98230548	14.06586181	14.14941814	14.23297447	14.3165308	14.40008713	14.48364346	14.56719979	14.65075612	14.73431245	14.81786878	14.90142511	14.98498144	15.06853777	15.1520941	15.23565043	15.31920676	15.40276309	15.48631942	15.56987575	15.65343208	15.73698841	15.82054474	15.90410107	15.9876574	16.07121373	16.15477006	16.23832639	16.32188272	16.40543904999988	16.48899538	16.57255171	16.65610804	16.73966437	16.8232207	16.90677703	16.99033336	17.07388969	17.15744601999999	17.24100235	17.32455868	17.40811501	17.49167134	17.57522767	17.658784	17.74234032999998	17.82589666000001	17.90945298999998	17.99300932	18.07656565	18.16012198	18.24367831	18.32723464	18.41079097	18.4943473	18.57790363000001	18.66145995999999	18.74501628999988	18.82857262	18.91212895	18.99568528	19.07924161	19.16279794	19.24635427	19.32991060000001	19.41346692999999	19.49702326	19.58057958999988	19.66413592	19.74769225	19.83124858	19.91480491	19.99836124	20.08191757	20.16547389999998	20.24903023	20.33258656	20.41614289	20.49969922	20.58325555	20.66681188	20.75036821	20.83392454000001	20.91748087	21.0010372	21.08459353	21.16814986	21.25170619	21.33526252	21.41881885	21.50237518	21.58593151	21.66948783999998	21.75304417	21.8366005	21.92015683	22.00371316	22.08726949	22.17082582	22.25438215	22.33793848	22.42149481	22.50505114	22.58860747	22.6721638	22.75572013	22.83927646	22.92283279	23.00638912	23.08994544999999	23.17350178	23.25705811	23.34061444	23.42417077	23.5077271	23.59128343	23.67483976	23.75839609	23.84195242	23.92550875	24.00906508	24.09262141	24.17617774	24.25973407	24.3432904	24.42684673	24.51040306000001	24.59395938999999	24.67751572	24.76107205	24.84462838	24.92818471	25.01174104	25.09529737	25.1788537	25.26241002999998	25.34596635999999	25.42952268999988	25.51307902	25.59663535	25.68019168	25.76374801	25.84730434	25.93086067	26.01441700000001	26.09797333	26.18152966	26.26508599	26.34864232	26.43219865	26.51575498	26.59931131	26.68286764	26.76642396999998	26.8499803	26.93353663	27.01709296	27.10064929	27.18420562	27.26776195	27.35131828	27.43487461	27.51843093999998	27.60198727	27.68554359999988	27.76909993	27.85265626	27.93621259	28.01976892	28.10332525	28.18688158	28.27043790999998	28.35399424	28.43755057	28.5211069	28.60466323	28.68821956	28.77177589	28.85533222	28.93888855	29.02244487999988	29.10600121	29.18955754	29.27311387	29.3566702	29.44022652999998	29.52378286	29.60733919	29.69089552000001	29.77445184999999	29.85800818	29.94156451	30.02512084	30.10867717	30.1922335	30.27578982999998	30.35934616	30.44290249	30.52645881999999	30.61001515	30.69357148	30.77712781	30.86068414	30.94424047	31.0277968	31.11135313	31.19490946000001	31.27846578999999	31.36202212	31.44557845	31.52913478	31.61269111	31.69624744	31.77980377	31.8633601	31.94691643	32.03047276	32.11402909	32.19758542	32.28114175	32.36469808	32.44825441	32.53181074	32.61536707	32.69892340000001	32.78247973	32.86603606	32.94959239	33.03314872	33.11670505	33.20026138	33.28381771	33.36737404	33.45093037	33.5344867	33.61804303	33.70159936	33.78515569	33.86871202	33.95226835	34.03582468	34.11938101	34.20293734	34.28649367	34.37005	34.45360633	34.53716266	34.62071899	34.70427532	34.78783165	34.87138797999999	34.95494430999999	35.03850064	35.12205697	35.2056133	35.28916963000001	35.37272596	35.45628229	35.53983862	35.62339495000001	35.70695128	35.79050761	35.87406394	35.95762026999999	36.0411766	36.12473293	36.20828926	36.29184559	36.37540192	36.45895825	36.54251458	36.62607091	36.70962724	36.79318357	36.8767399	36.96029623	37.04385256	37.12740889	37.21096522	37.29452155000001	37.37807788	37.46163421	37.54519054	37.62874687	37.7123032	37.79585953	37.87941586	37.96297219	38.04652852	38.13008485	38.21364118	38.29719751	38.38075384	38.46431017	38.54786649999988	38.63142283	38.71497916	38.79853549	38.88209182	38.96564815	39.04920447999999	39.13276081	39.21631714	39.29987347	39.38342979999999	39.46698613	39.55054246	39.63409879	39.71765512	39.80121144999999	39.88476777999988	39.96832411	40.05188043999988	40.13543677	40.2189931	40.30254943	40.38610576	40.46966209	40.55321842	40.63677475	40.72033108	40.80388740999986	40.88744373999999	40.97100007	41.0545564	41.13811273	41.22166906	41.30522539	41.38878172	41.47233805000001	41.55589438	41.63945071	41.72300704	41.80656337	41.8901197	41.97367603	42.05723236	42.14078869	42.22434502	42.30790135	42.39145767999999	42.47501401	42.55857034	42.64212667	42.72568300000001	42.80923933	42.89279566	42.97635199	43.05990832	43.14346465	43.22702098	43.31057731	43.39413364	43.47768996999999	43.5612463	43.64480263	43.72835896	43.81191529	43.89547162	43.97902795	44.06258428	44.14614061	44.22969694	44.31325327	44.3968096	44.48036593	44.56392226	44.64747859	44.73103492	44.81459125	44.89814758	44.98170391	45.06526024	45.14881657	45.2323729	45.31592923	45.39948556	45.48304189	45.56659822	45.65015455	45.73371088	45.81726720999988	45.90082354	45.98437987	46.0679362	46.15149253	46.23504886	46.31860519	46.40216152	46.48571785	46.56927418	46.65283051	46.73638684	46.81994316999999	46.9034995	46.98705583	47.07061216	47.15416849	47.23772482	47.32128115	47.40483747999988	47.48839381	47.57195014	47.65550647	47.7390628	47.82261913	47.90617546	47.98973179	48.07328812	48.15684444999999	48.24040078	48.32395711	48.40751344	48.49106977	48.5746261	48.65818243	48.74173876	48.82529509	48.90885142	48.99240775000001	49.07596408	49.15952041	49.24307674	49.32663307	49.4101894	49.49374573	49.57730206	49.66085839	49.74441472	49.82797105	49.91152738	49.99508371	50.07864004	50.16219637	50.2457527	50.32930903	50.41286536	50.49642169	50.57997802	50.66353435000001	50.74709068	50.83064700999999	50.91420334	50.99775967	51.081316	51.16487233	51.24842866	51.33198499	51.41554132	51.49909765	51.58265398	51.66621031	51.74976664	51.83332297	51.9168793	52.00043563	52.08399196	52.16754829	52.25110462	52.33466095	52.41821728	52.50177361	52.58532994	52.66888627	52.7524426	52.83599893	52.91955526	53.00311159	53.08666792	53.17022425	53.25378058	53.33733691	53.42089324	53.50444956999988	53.5880059	53.67156223	53.75511856	53.83867489	53.92223122	54.00578755	54.08934388	54.17290021	54.25645654	54.34001287	54.4235692	54.50712553	54.59068186	54.67423819	54.75779452	54.84135085	54.92490718	55.00846351	55.09201984	55.17557617	55.2591325	55.34268883	55.42624516	55.50980148999999	55.59335782	55.67691415	55.76047048	55.84402681	55.92758314	56.01113947	56.0946958	56.17825213	56.26180846	56.34536479	56.42892112	56.51247745	56.59603378	56.67959011	56.76314644	56.84670277	56.9302591	57.01381543	57.09737176	57.18092809	57.26448442	57.34804075	57.43159708	57.51515341	57.59870974	57.68226607	57.76582240000001	57.84937873	57.93293506	58.01649139	58.10004772	58.18360405	58.26716038	58.35071671	58.43427304	58.51782936999999	58.6013857	58.68494203	58.76849836	58.85205469	58.93561102	59.01916735	59.10272368	59.18628001	59.26983634	59.35339267	59.43694900000001	59.52050533	59.60406165999994	59.68761799	59.77117432	59.85473065	59.93828698	22323.0	22113.0	22161.0	22146.0	22212.0	22294.0	22482.0	22776.0	23347.0	24261.0	25500.0	28015.0	32415.0	42656.0	62827.0	148137.0	69798.0	24635.0	22956.0	22767.0	22552.0	22449.0	22401.0	22196.0	22143.0	22021.0	22048.0	21954.0	21876.0	21824.0	21838.0	21752.0	21699.0	21706.0	21657.0	21638.0	21547.0	21561.0	21495.0	21538.0	21481.0	21442.0	21490.0	21448.0	21415.0	21329.0	21275.0	21373.0	21388.0	21318.0	21333.0	21263.0	21311.0	21327.0	21240.0	21311.0	21303.0	21333.0	21264.0	21306.0	21363.0	21207.0	21228.0	21297.0	21253.0	21200.0	21276.0	21231.0	21262.0	21252.0	21172.0	21241.0	21240.0	21235.0	21259.0	21231.0	21225.0	21236.0	21217.0	21200.0	21272.0	21228.0	21193.0	21199.0	21201.0	21278.0	21276.0	21338.0	21647.0	22092.0	22595.0	22977.0	22047.0	21241.0	21206.0	21279.0	21240.0	21251.0	21271.0	21494.0	21750.0	22074.0	23160.0	25327.0	27017.0	28325.0	28333.0	22604.0	22603.0	23606.0	25168.0	25216.0	23299.0	21808.0	21437.0	21554.0	21760.0	22529.0	23885.0	25949.0	26959.0	25771.0	23028.0	21941.0	22207.0	22760.0	24510.0	28997.0	33480.0	35310.0	28902.0	22102.0	21520.0	21473.0	21434.0	21451.0	21432.0	21614.0	21912.0	22411.0	22903.0	23223.0	22318.0	21425.0	21363.0	21455.0	21611.0	21630.0	21517.0	21293.0	21237.0	21223.0	21242.0	21214.0	21264.0	21281.0	21261.0	21291.0	21188.0	21174.0	21214.0	21210.0	21222.0	21146.0	21256.0	21199.0	21254.0	21325.0	21296.0	21229.0	21241.0	21309.0	21317.0	21303.0	21367.0	21587.0	22150.0	23470.0	26273.0	29913.0	29389.0	26627.0	23401.0	21588.0	21410.0	21526.0	21537.0	21689.0	21783.0	21962.0	22553.0	24528.0	28836.0	36744.0	46900.0	53596.0	46781.0	28362.0	22580.0	21843.0	21690.0	21630.0	21552.0	21623.0	21677.0	21801.0	21891.0	21814.0	21582.0	21616.0	21679.0	21599.0	21591.0	21494.0	21421.0	21517.0	21512.0	21555.0	21530.0	21396.0	21349.0	21406.0	21531.0	21670.0	21829.0	21977.0	21743.0	21545.0	21377.0	21412.0	21380.0	21425.0	21410.0	21419.0	21463.0	21610.0	21983.0	22821.0	23652.0	24684.0	24533.0	23679.0	22819.0	22609.0	22273.0	22146.0	22038.0	22311.0	23122.0	25052.0	28262.0	33744.0	41358.0	42426.0	42001.0	45506.0	33695.0	24958.0	22677.0	22230.0	22095.0	22088.0	22111.0	22157.0	22255.0	22368.0	22661.0	23179.0	24055.0	25179.0	25976.0	25803.0	25527.0	23600.0	22332.0	21771.0	21567.0	21472.0	21416.0	21463.0	21424.0	21450.0	21436.0	21427.0	21448.0	21397.0	21450.0	21335.0	21387.0	21332.0	21382.0	21432.0	21584.0	21594.0	21653.0	21654.0	21452.0	21379.0	21348.0	21460.0	21593.0	21718.0	21869.0	22015.0	22013.0	22034.0	21908.0	21757.0	21608.0	21784.0	22050.0	22421.0	22654.0	23468.0	24598.0	24641.0	23147.0	22377.0	22313.0	23162.0	23744.0	24365.0	25415.0	24037.0	22309.0	21572.0	21490.0	21376.0	21472.0	21685.0	21745.0	21760.0	21849.0	21869.0	21691.0	21422.0	21306.0	21243.0	21309.0	21227.0	21240.0	21252.0	21290.0	21298.0	21311.0	21304.0	21236.0	21179.0	21179.0	21180.0	21142.0	21117.0	21100.0	21155.0	21136.0	21157.0	21166.0	21174.0	21234.0	21275.0	21316.0	21311.0	21394.0	21471.0	21494.0	21566.0	21574.0	21625.0	21690.0	21569.0	21434.0	21369.0	21313.0	21394.0	21378.0	21471.0	21647.0	21600.0	21523.0	21460.0	21428.0	21307.0	21270.0	21174.0	21164.0	21214.0	21273.0	21228.0	21262.0	21117.0	21271.0	21244.0	21268.0	21385.0	21353.0	21396.0	21308.0	21267.0	21302.0	21329.0	21500.0	21544.0	21701.0	21752.0	21730.0	21655.0	21671.0	21742.0	21690.0	21652.0	21541.0	21365.0	21360.0	21452.0	21471.0	21583.0	21655.0	21807.0	21812.0	21985.0	21894.0	21983.0	22286.0	22428.0	22728.0	22793.0	22445.0	22242.0	22214.0	22030.0	21754.0	21575.0	21395.0	21256.0	21228.0	21178.0	21246.0	21271.0	21220.0	21255.0	21323.0	21391.0	21397.0	21532.0	21527.0	21457.0	21409.0	21316.0	21334.0	21342.0	21414.0	21363.0	21394.0	21386.0	21378.0	21253.0	21397.0	21404.0	21406.0	21459.0	21494.0	21494.0	21489.0	21420.0	21299.0	21275.0	21235.0	21275.0	21269.0	21268.0	21323.0	21350.0	21374.0	21425.0	21498.0	21570.0	21612.0	21621.0	21603.0	21634.0	21771.0	22004.0	22207.0	22496.0	22556.0	22439.0	21852.0	21504.0	21411.0	21395.0	21508.0	21687.0	21778.0	21715.0	21830.0	21941.0	21817.0	21633.0	21534.0	21342.0	21262.0	21235.0	21278.0	21253.0	21226.0	21215.0	21217.0	21201.0	21190.0	21177.0	21229.0	21255.0	21271.0	21296.0	21326.0	21413.0	21401.0	21447.0	21437.0	21447.0	21437.0	21448.0	21518.0	21518.0	21501.0	21501.0	21407.0	21349.0	21423.0	21503.0	21539.0	21441.0	21440.0	21454.0	21461.0	21481.0	21528.0	21557.0	21690.0	22078.0	21696.0	21625.0	21510.0	21376.0	21457.0	21575.0	21592.0	21597.0	21599.0	21543.0	21459.0	21277.0	21293.0	21391.0	21296.0	21396.0	21490.0	21588.0	21645.0	21731.0	21909.0	21813.0	21758.0	21678.0	21679.0	21531.0	21475.0	21421.0	21382.0	21349.0	21348.0	21377.0	21343.0	21431.0	21480.0	21573.0	21687.0	21527.0	21387.0	21312.0	21306.0	21265.0	21343.0	21376.0	21407.0	21391.0	21315.0	21376.0	21320.0	21366.0	21298.0	21286.0	21197.0	21138.0	21130.0	21140.0	21161.0	21169.0	21120.0	21117.0	21107.0	21059.0	21117.0	21100.0	21107.0	21119.0	21131.0	21166.0	21164.0	21179.0	21215.0	21228.0	21253.0	21186.0	21104.0	21148.0	21147.0	21172.0	21129.0	21172.0	21160.0	21210.0	21244.0	21164.0	21138.0	21160.0	21163.0	21128.0	21207.0	21112.0	21191.0	21163.0	21227.0	21208.0	21240.0	21242.0	21219.0	21243.0	21265.0	21276.0	21188.0	21210.0	21175.0	21236.0	21152.0	21166.0	21163.0	21137.0	21083.0	21054.0	21059.0	21067.0	21044.0	21102.0	21062.0	21071.0	21035.0	21027.0	MA from EA	5.04177817	5.125334499999985	5.208890829999988	5.29244716	5.37600349	5.45955982	5.543116149999987	5.626672479999994	5.71022881	5.793785139999988	5.87734147	5.9608978	6.044454129999985	6.128010459999977	6.21156679	6.29512312	6.37867945	6.46223578	6.54579211	6.62934844	6.712904769999979	6.7964611	6.880017429999988	6.96357376	7.047130089999988	7.13068642	7.21424275	7.297799079999995	7.38135541	7.464911739999981	7.54846807	7.632024399999988	7.715580729999985	7.799137059999988	7.88269339	7.96624972	8.04980605	8.133362379999997	8.216918709999998	8.30047504	8.38403137	8.467587700000002	8.55114403	8.63470036	8.718256689999998	8.801813020000001	8.88536935	8.96892568	9.05248201	9.136038340000001	9.21959467	9.303151000000001	9.38670733	9.47026366	9.55381999	9.637376319999997	9.72093265	9.80448898	9.88804531	9.971601640000001	10.05515797	10.1387143	10.22227063	10.30582696	10.38938329	10.47293962	10.55649595	10.64005228	10.72360861	10.80716494	10.89072127	10.9742776	11.05783393	11.14139026	11.22494659	11.30850292	11.39205925	11.47561558	11.55917191	11.64272824	11.72628457	11.8098409	11.89339723	11.97695356	12.06050989	12.14406622	12.22762255	12.31117888	12.39473521	12.47829154	12.56184787	12.6454042	12.72896053	12.81251686	12.89607319	12.97962952	13.06318585	13.14674218	13.23029851	13.31385484	13.39741117	13.4809675	13.56452383	13.64808016	13.73163649	13.81519282	13.89874915	13.98230548	14.06586181	14.14941814	14.23297447	14.3165308	14.40008713	14.48364346	14.56719979	14.65075612	14.73431245	14.81786878	14.90142511	14.98498144	15.06853777	15.1520941	15.23565043	15.31920676	15.40276309	15.48631942	15.56987575	15.65343208	15.73698841	15.82054474	15.90410107	15.9876574	16.07121373	16.15477006	16.23832639	16.32188272	16.40543904999988	16.48899538	16.57255171	16.65610804	16.73966437	16.8232207	16.90677703	16.99033336	17.07388969	17.15744601999999	17.24100235	17.32455868	17.40811501	17.49167134	17.57522767	17.658784	17.74234032999998	17.82589666000001	17.90945298999998	17.99300932	18.07656565	18.16012198	18.24367831	18.32723464	18.41079097	18.4943473	18.57790363000001	18.66145995999999	18.74501628999988	18.82857262	18.91212895	18.99568528	19.07924161	19.16279794	19.24635427	19.32991060000001	19.41346692999999	19.49702326	19.58057958999988	19.66413592	19.74769225	19.83124858	19.91480491	19.99836124	20.08191757	20.16547389999998	20.24903023	20.33258656	20.41614289	20.49969922	20.58325555	20.66681188	20.75036821	20.83392454000001	20.91748087	21.0010372	21.08459353	21.16814986	21.25170619	21.33526252	21.41881885	21.50237518	21.58593151	21.66948783999998	21.75304417	21.8366005	21.92015683	22.00371316	22.08726949	22.17082582	22.25438215	22.33793848	22.42149481	22.50505114	22.58860747	22.6721638	22.75572013	22.83927646	22.92283279	23.00638912	23.08994544999999	23.17350178	23.25705811	23.34061444	23.42417077	23.5077271	23.59128343	23.67483976	23.75839609	23.84195242	23.92550875	24.00906508	24.09262141	24.17617774	24.25973407	24.3432904	24.42684673	24.51040306000001	24.59395938999999	24.67751572	24.76107205	24.84462838	24.92818471	25.01174104	25.09529737	25.1788537	25.26241002999998	25.34596635999999	25.42952268999988	25.51307902	25.59663535	25.68019168	25.76374801	25.84730434	25.93086067	26.01441700000001	26.09797333	26.18152966	26.26508599	26.34864232	26.43219865	26.51575498	26.59931131	26.68286764	26.76642396999998	26.8499803	26.93353663	27.01709296	27.10064929	27.18420562	27.26776195	27.35131828	27.43487461	27.51843093999998	27.60198727	27.68554359999988	27.76909993	27.85265626	27.93621259	28.01976892	28.10332525	28.18688158	28.27043790999998	28.35399424	28.43755057	28.5211069	28.60466323	28.68821956	28.77177589	28.85533222	28.93888855	29.02244487999988	29.10600121	29.18955754	29.27311387	29.3566702	29.44022652999998	29.52378286	29.60733919	29.69089552000001	29.77445184999999	29.85800818	29.94156451	30.02512084	30.10867717	30.1922335	30.27578982999998	30.35934616	30.44290249	30.52645881999999	30.61001515	30.69357148	30.77712781	30.86068414	30.94424047	31.0277968	31.11135313	31.19490946000001	31.27846578999999	31.36202212	31.44557845	31.52913478	31.61269111	31.69624744	31.77980377	31.8633601	31.94691643	32.03047276	32.11402909	32.19758542	32.28114175	32.36469808	32.44825441	32.53181074	32.61536707	32.69892340000001	32.78247973	32.86603606	32.94959239	33.03314872	33.11670505	33.20026138	33.28381771	33.36737404	33.45093037	33.5344867	33.61804303	33.70159936	33.78515569	33.86871202	33.95226835	34.03582468	34.11938101	34.20293734	34.28649367	34.37005	34.45360633	34.53716266	34.62071899	34.70427532	34.78783165	34.87138797999999	34.95494430999999	35.03850064	35.12205697	35.2056133	35.28916963000001	35.37272596	35.45628229	35.53983862	35.62339495000001	35.70695128	35.79050761	35.87406394	35.95762026999999	36.0411766	36.12473293	36.20828926	36.29184559	36.37540192	36.45895825	36.54251458	36.62607091	36.70962724	36.79318357	36.8767399	36.96029623	37.04385256	37.12740889	37.21096522	37.29452155000001	37.37807788	37.46163421	37.54519054	37.62874687	37.7123032	37.79585953	37.87941586	37.96297219	38.04652852	38.13008485	38.21364118	38.29719751	38.38075384	38.46431017	38.54786649999988	38.63142283	38.71497916	38.79853549	38.88209182	38.96564815	39.04920447999999	39.13276081	39.21631714	39.29987347	39.38342979999999	39.46698613	39.55054246	39.63409879	39.71765512	39.80121144999999	39.88476777999988	39.96832411	40.05188043999988	40.13543677	40.2189931	40.30254943	40.38610576	40.46966209	40.55321842	40.63677475	40.72033108	40.80388740999986	40.88744373999999	40.97100007	41.0545564	41.13811273	41.22166906	41.30522539	41.38878172	41.47233805000001	41.55589438	41.63945071	41.72300704	41.80656337	41.8901197	41.97367603	42.05723236	42.14078869	42.22434502	42.30790135	42.39145767999999	42.47501401	42.55857034	42.64212667	42.72568300000001	42.80923933	42.89279566	42.97635199	43.05990832	43.14346465	43.22702098	43.31057731	43.39413364	43.47768996999999	43.5612463	43.64480263	43.72835896	43.81191529	43.89547162	43.97902795	44.06258428	44.14614061	44.22969694	44.31325327	44.3968096	44.48036593	44.56392226	44.64747859	44.73103492	44.81459125	44.89814758	44.98170391	45.06526024	45.14881657	45.2323729	45.31592923	45.39948556	45.48304189	45.56659822	45.65015455	45.73371088	45.81726720999988	45.90082354	45.98437987	46.0679362	46.15149253	46.23504886	46.31860519	46.40216152	46.48571785	46.56927418	46.65283051	46.73638684	46.81994316999999	46.9034995	46.98705583	47.07061216	47.15416849	47.23772482	47.32128115	47.40483747999988	47.48839381	47.57195014	47.65550647	47.7390628	47.82261913	47.90617546	47.98973179	48.07328812	48.15684444999999	48.24040078	48.32395711	48.40751344	48.49106977	48.5746261	48.65818243	48.74173876	48.82529509	48.90885142	48.99240775000001	49.07596408	49.15952041	49.24307674	49.32663307	49.4101894	49.49374573	49.57730206	49.66085839	49.74441472	49.82797105	49.91152738	49.99508371	50.07864004	50.16219637	50.2457527	50.32930903	50.41286536	50.49642169	50.57997802	50.66353435000001	50.74709068	50.83064700999999	50.91420334	50.99775967	51.081316	51.16487233	51.24842866	51.33198499	51.41554132	51.49909765	51.58265398	51.66621031	51.74976664	51.83332297	51.9168793	52.00043563	52.08399196	52.16754829	52.25110462	52.33466095	52.41821728	52.50177361	52.58532994	52.66888627	52.7524426	52.83599893	52.91955526	53.00311159	53.08666792	53.17022425	53.25378058	53.33733691	53.42089324	53.50444956999988	53.5880059	53.67156223	53.75511856	53.83867489	53.92223122	54.00578755	54.08934388	54.17290021	54.25645654	54.34001287	54.4235692	54.50712553	54.59068186	54.67423819	54.75779452	54.84135085	54.92490718	55.00846351	55.09201984	55.17557617	55.2591325	55.34268883	55.42624516	55.50980148999999	55.59335782	55.67691415	55.76047048	55.84402681	55.92758314	56.01113947	56.0946958	56.17825213	56.26180846	56.34536479	56.42892112	56.51247745	56.59603378	56.67959011	56.76314644	56.84670277	56.9302591	57.01381543	57.09737176	57.18092809	57.26448442	57.34804075	57.43159708	57.51515341	57.59870974	57.68226607	57.76582240000001	57.84937873	57.93293506	58.01649139	58.10004772	58.18360405	58.26716038	58.35071671	58.43427304	58.51782936999999	58.6013857	58.68494203	58.76849836	58.85205469	58.93561102	59.01916735	59.10272368	59.18628001	59.26983634	59.35339267	59.43694900000001	59.52050533	59.60406165999994	59.68761799	59.77117432	59.85473065	59.93828698	32077.0	32084.0	32179.0	32074.0	32180.0	32184.0	32336.0	32605.0	32845.0	33419.0	34144.0	35891.0	38115.0	52320.0	71499.0	139483.0	70160.0	35814.0	32647.0	32414.0	32273.0	32216.0	32166.0	32027.0	31944.0	31879.0	31911.0	31857.0	31717.0	31641.0	31665.0	31651.0	31665.0	31571.0	31593.0	31474.0	31504.0	31454.0	31421.0	31404.0	31376.0	31431.0	31395.0	31354.0	31371.0	31366.0	31271.0	31306.0	31237.0	31332.0	31284.0	31279.0	31244.0	31284.0	31253.0	31245.0	31235.0	31220.0	31191.0	31238.0	31252.0	31197.0	31223.0	31202.0	31208.0	31165.0	31220.0	31232.0	31196.0	31207.0	31186.0	31177.0	31245.0	31196.0	31172.0	31200.0	31138.0	31154.0	31122.0	31148.0	31173.0	31135.0	31192.0	31199.0	31216.0	31130.0	31147.0	31238.0	31389.0	31625.0	31888.0	32150.0	31579.0	31199.0	31122.0	31187.0	31145.0	31177.0	31246.0	31393.0	31681.0	32021.0	33321.0	35672.0	40293.0	38982.0	33544.0	32236.0	33192.0	34701.0	35474.0	34822.0	33271.0	31523.0	31476.0	31616.0	31942.0	32652.0	34390.0	37270.0	39419.0	34827.0	32525.0	32012.0	32186.0	33067.0	35725.0	38860.0	44276.0	45076.0	36310.0	31775.0	31403.0	31407.0	31423.0	31409.0	31428.0	31521.0	31942.0	32757.0	33192.0	33016.0	32206.0	31387.0	31360.0	31469.0	31689.0	31721.0	31418.0	31214.0	31173.0	31222.0	31156.0	31173.0	31268.0	31260.0	31254.0	31213.0	31139.0	31125.0	31163.0	31142.0	31107.0	31170.0	31107.0	31109.0	31183.0	31218.0	31211.0	31147.0	31237.0	31271.0	31252.0	31224.0	31351.0	31496.0	32380.0	34135.0	37338.0	40803.0	39126.0	34964.0	32182.0	31394.0	31367.0	31425.0	31508.0	31590.0	31625.0	31820.0	32500.0	34632.0	39845.0	46944.0	55401.0	56812.0	47350.0	35927.0	31915.0	31724.0	31552.0	31505.0	31536.0	31550.0	31617.0	31722.0	31849.0	31655.0	31521.0	31449.0	31525.0	31552.0	31406.0	31360.0	31373.0	31490.0	31629.0	31523.0	31421.0	31375.0	31321.0	31424.0	31503.0	31722.0	31872.0	31806.0	31567.0	31333.0	31357.0	31290.0	31358.0	31353.0	31340.0	31342.0	31393.0	31689.0	32338.0	32806.0	33830.0	34378.0	34153.0	33449.0	32683.0	32456.0	32179.0	31839.0	31973.0	32311.0	33308.0	35621.0	39180.0	44308.0	49299.0	51904.0	54228.0	46475.0	40631.0	34589.0	32338.0	32089.0	32164.0	32089.0	32034.0	32084.0	32227.0	32587.0	33380.0	34272.0	35013.0	35131.0	35651.0	36707.0	35628.0	33756.0	32230.0	31569.0	31518.0	31409.0	31389.0	31416.0	31332.0	31425.0	31421.0	31438.0	31467.0	31411.0	31353.0	31318.0	31291.0	31288.0	31404.0	31449.0	31687.0	31763.0	31668.0	31498.0	31397.0	31342.0	31422.0	31436.0	31654.0	31691.0	31917.0	32090.0	31999.0	31948.0	32044.0	31801.0	31679.0	31759.0	32091.0	32705.0	33191.0	33246.0	33099.0	33016.0	32481.0	32026.0	32344.0	33338.0	33535.0	33687.0	33748.0	33197.0	31952.0	31456.0	31326.0	31436.0	31458.0	31643.0	31825.0	31922.0	31931.0	31719.0	31489.0	31296.0	31268.0	31243.0	31247.0	31208.0	31197.0	31243.0	31285.0	31209.0	31263.0	31187.0	31181.0	31151.0	31084.0	31100.0	31103.0	31161.0	31101.0	31075.0	31103.0	31142.0	31163.0	31179.0	31209.0	31254.0	31339.0	31374.0	31447.0	31471.0	31502.0	31521.0	31643.0	31826.0	31850.0	31736.0	31459.0	31341.0	31321.0	31353.0	31447.0	31598.0	31724.0	31796.0	31617.0	31403.0	31352.0	31282.0	31180.0	31213.0	31153.0	31200.0	31223.0	31173.0	31204.0	31153.0	31179.0	31200.0	31187.0	31188.0	31166.0	31117.0	31155.0	31142.0	31260.0	31298.0	31321.0	31423.0	31478.0	31642.0	31526.0	31510.0	31537.0	31618.0	31679.0	31669.0	31512.0	31351.0	31348.0	31468.0	31610.0	31617.0	31751.0	31850.0	31976.0	31879.0	32007.0	32126.0	32202.0	32576.0	32774.0	33326.0	32852.0	32466.0	32048.0	31900.0	31573.0	31342.0	31286.0	31251.0	31189.0	31195.0	31178.0	31190.0	31269.0	31267.0	31344.0	31361.0	31406.0	31380.0	31397.0	31353.0	31359.0	31332.0	31302.0	31351.0	31421.0	31451.0	31502.0	31363.0	31272.0	31275.0	31284.0	31330.0	31410.0	31392.0	31396.0	31339.0	31362.0	31267.0	31264.0	31240.0	31193.0	31151.0	31155.0	31268.0	31304.0	31316.0	31440.0	31781.0	32778.0	32670.0	32362.0	31575.0	31558.0	31708.0	31716.0	31966.0	32182.0	32332.0	32301.0	32017.0	31660.0	31427.0	31336.0	31463.0	31540.0	31648.0	31732.0	31761.0	31874.0	31803.0	31634.0	31461.0	31327.0	31286.0	31160.0	31178.0	31192.0	31196.0	31223.0	31184.0	31211.0	31205.0	31163.0	31225.0	31268.0	31235.0	31264.0	31316.0	31391.0	31367.0	31441.0	31460.0	31459.0	31436.0	31403.0	31495.0	31625.0	31447.0	31438.0	31321.0	31383.0	31370.0	31455.0	31483.0	31456.0	31463.0	31315.0	31321.0	31345.0	31424.0	31496.0	31440.0	31354.0	31347.0	31238.0	31244.0	31380.0	31393.0	31401.0	31433.0	31525.0	31503.0	31511.0	31410.0	31368.0	31223.0	31259.0	31322.0	31344.0	31404.0	31494.0	31473.0	31566.0	31576.0	31808.0	32013.0	31979.0	31758.0	31575.0	31511.0	31398.0	31367.0	31341.0	31334.0	31384.0	31494.0	31717.0	31534.0	31634.0	31687.0	31717.0	31626.0	31436.0	31335.0	31294.0	31338.0	31393.0	31387.0	31385.0	31368.0	31280.0	31308.0	31313.0	31334.0	31237.0	31280.0	31113.0	31154.0	31148.0	31091.0	31124.0	31128.0	31049.0	31095.0	31083.0	31078.0	31046.0	31108.0	31091.0	31180.0	31181.0	31157.0	31191.0	31161.0	31321.0	31247.0	31205.0	31170.0	31174.0	31196.0	31139.0	31112.0	31138.0	31116.0	31162.0	31178.0	31155.0	31146.0	31181.0	31149.0	31127.0	31129.0	31135.0	31193.0	31145.0	31174.0	31090.0	31198.0	31172.0	31279.0	31258.0	31226.0	31164.0	31186.0	31122.0	31198.0	31110.0	31130.0	31145.0	31076.0	31143.0	31086.0	31083.0	31056.0	31028.0	31097.0	31027.0	31020.0	31029.0	30985.0	31065.0	31072.0	MA from DCM	5.04177817	5.125334499999985	5.208890829999988	5.29244716	5.37600349	5.45955982	5.543116149999987	5.626672479999994	5.71022881	5.793785139999988	5.87734147	5.9608978	6.044454129999985	6.128010459999977	6.21156679	6.29512312	6.37867945	6.46223578	6.54579211	6.62934844	6.712904769999979	6.7964611	6.880017429999988	6.96357376	7.047130089999988	7.13068642	7.21424275	7.297799079999995	7.38135541	7.464911739999981	7.54846807	7.632024399999988	7.715580729999985	7.799137059999988	7.88269339	7.96624972	8.04980605	8.133362379999997	8.216918709999998	8.30047504	8.38403137	8.467587700000002	8.55114403	8.63470036	8.718256689999998	8.801813020000001	8.88536935	8.96892568	9.05248201	9.136038340000001	9.21959467	9.303151000000001	9.38670733	9.47026366	9.55381999	9.637376319999997	9.72093265	9.80448898	9.88804531	9.971601640000001	10.05515797	10.1387143	10.22227063	10.30582696	10.38938329	10.47293962	10.55649595	10.64005228	10.72360861	10.80716494	10.89072127	10.9742776	11.05783393	11.14139026	11.22494659	11.30850292	11.39205925	11.47561558	11.55917191	11.64272824	11.72628457	11.8098409	11.89339723	11.97695356	12.06050989	12.14406622	12.22762255	12.31117888	12.39473521	12.47829154	12.56184787	12.6454042	12.72896053	12.81251686	12.89607319	12.97962952	13.06318585	13.14674218	13.23029851	13.31385484	13.39741117	13.4809675	13.56452383	13.64808016	13.73163649	13.81519282	13.89874915	13.98230548	14.06586181	14.14941814	14.23297447	14.3165308	14.40008713	14.48364346	14.56719979	14.65075612	14.73431245	14.81786878	14.90142511	14.98498144	15.06853777	15.1520941	15.23565043	15.31920676	15.40276309	15.48631942	15.56987575	15.65343208	15.73698841	15.82054474	15.90410107	15.9876574	16.07121373	16.15477006	16.23832639	16.32188272	16.40543904999988	16.48899538	16.57255171	16.65610804	16.73966437	16.8232207	16.90677703	16.99033336	17.07388969	17.15744601999999	17.24100235	17.32455868	17.40811501	17.49167134	17.57522767	17.658784	17.74234032999998	17.82589666000001	17.90945298999998	17.99300932	18.07656565	18.16012198	18.24367831	18.32723464	18.41079097	18.4943473	18.57790363000001	18.66145995999999	18.74501628999988	18.82857262	18.91212895	18.99568528	19.07924161	19.16279794	19.24635427	19.32991060000001	19.41346692999999	19.49702326	19.58057958999988	19.66413592	19.74769225	19.83124858	19.91480491	19.99836124	20.08191757	20.16547389999998	20.24903023	20.33258656	20.41614289	20.49969922	20.58325555	20.66681188	20.75036821	20.83392454000001	20.91748087	21.0010372	21.08459353	21.16814986	21.25170619	21.33526252	21.41881885	21.50237518	21.58593151	21.66948783999998	21.75304417	21.8366005	21.92015683	22.00371316	22.08726949	22.17082582	22.25438215	22.33793848	22.42149481	22.50505114	22.58860747	22.6721638	22.75572013	22.83927646	22.92283279	23.00638912	23.08994544999999	23.17350178	23.25705811	23.34061444	23.42417077	23.5077271	23.59128343	23.67483976	23.75839609	23.84195242	23.92550875	24.00906508	24.09262141	24.17617774	24.25973407	24.3432904	24.42684673	24.51040306000001	24.59395938999999	24.67751572	24.76107205	24.84462838	24.92818471	25.01174104	25.09529737	25.1788537	25.26241002999998	25.34596635999999	25.42952268999988	25.51307902	25.59663535	25.68019168	25.76374801	25.84730434	25.93086067	26.01441700000001	26.09797333	26.18152966	26.26508599	26.34864232	26.43219865	26.51575498	26.59931131	26.68286764	26.76642396999998	26.8499803	26.93353663	27.01709296	27.10064929	27.18420562	27.26776195	27.35131828	27.43487461	27.51843093999998	27.60198727	27.68554359999988	27.76909993	27.85265626	27.93621259	28.01976892	28.10332525	28.18688158	28.27043790999998	28.35399424	28.43755057	28.5211069	28.60466323	28.68821956	28.77177589	28.85533222	28.93888855	29.02244487999988	29.10600121	29.18955754	29.27311387	29.3566702	29.44022652999998	29.52378286	29.60733919	29.69089552000001	29.77445184999999	29.85800818	29.94156451	30.02512084	30.10867717	30.1922335	30.27578982999998	30.35934616	30.44290249	30.52645881999999	30.61001515	30.69357148	30.77712781	30.86068414	30.94424047	31.0277968	31.11135313	31.19490946000001	31.27846578999999	31.36202212	31.44557845	31.52913478	31.61269111	31.69624744	31.77980377	31.8633601	31.94691643	32.03047276	32.11402909	32.19758542	32.28114175	32.36469808	32.44825441	32.53181074	32.61536707	32.69892340000001	32.78247973	32.86603606	32.94959239	33.03314872	33.11670505	33.20026138	33.28381771	33.36737404	33.45093037	33.5344867	33.61804303	33.70159936	33.78515569	33.86871202	33.95226835	34.03582468	34.11938101	34.20293734	34.28649367	34.37005	34.45360633	34.53716266	34.62071899	34.70427532	34.78783165	34.87138797999999	34.95494430999999	35.03850064	35.12205697	35.2056133	35.28916963000001	35.37272596	35.45628229	35.53983862	35.62339495000001	35.70695128	35.79050761	35.87406394	35.95762026999999	36.0411766	36.12473293	36.20828926	36.29184559	36.37540192	36.45895825	36.54251458	36.62607091	36.70962724	36.79318357	36.8767399	36.96029623	37.04385256	37.12740889	37.21096522	37.29452155000001	37.37807788	37.46163421	37.54519054	37.62874687	37.7123032	37.79585953	37.87941586	37.96297219	38.04652852	38.13008485	38.21364118	38.29719751	38.38075384	38.46431017	38.54786649999988	38.63142283	38.71497916	38.79853549	38.88209182	38.96564815	39.04920447999999	39.13276081	39.21631714	39.29987347	39.38342979999999	39.46698613	39.55054246	39.63409879	39.71765512	39.80121144999999	39.88476777999988	39.96832411	40.05188043999988	40.13543677	40.2189931	40.30254943	40.38610576	40.46966209	40.55321842	40.63677475	40.72033108	40.80388740999986	40.88744373999999	40.97100007	41.0545564	41.13811273	41.22166906	41.30522539	41.38878172	41.47233805000001	41.55589438	41.63945071	41.72300704	41.80656337	41.8901197	41.97367603	42.05723236	42.14078869	42.22434502	42.30790135	42.39145767999999	42.47501401	42.55857034	42.64212667	42.72568300000001	42.80923933	42.89279566	42.97635199	43.05990832	43.14346465	43.22702098	43.31057731	43.39413364	43.47768996999999	43.5612463	43.64480263	43.72835896	43.81191529	43.89547162	43.97902795	44.06258428	44.14614061	44.22969694	44.31325327	44.3968096	44.48036593	44.56392226	44.64747859	44.73103492	44.81459125	44.89814758	44.98170391	45.06526024	45.14881657	45.2323729	45.31592923	45.39948556	45.48304189	45.56659822	45.65015455	45.73371088	45.81726720999988	45.90082354	45.98437987	46.0679362	46.15149253	46.23504886	46.31860519	46.40216152	46.48571785	46.56927418	46.65283051	46.73638684	46.81994316999999	46.9034995	46.98705583	47.07061216	47.15416849	47.23772482	47.32128115	47.40483747999988	47.48839381	47.57195014	47.65550647	47.7390628	47.82261913	47.90617546	47.98973179	48.07328812	48.15684444999999	48.24040078	48.32395711	48.40751344	48.49106977	48.5746261	48.65818243	48.74173876	48.82529509	48.90885142	48.99240775000001	49.07596408	49.15952041	49.24307674	49.32663307	49.4101894	49.49374573	49.57730206	49.66085839	49.74441472	49.82797105	49.91152738	49.99508371	50.07864004	50.16219637	50.2457527	50.32930903	50.41286536	50.49642169	50.57997802	50.66353435000001	50.74709068	50.83064700999999	50.91420334	50.99775967	51.081316	51.16487233	51.24842866	51.33198499	51.41554132	51.49909765	51.58265398	51.66621031	51.74976664	51.83332297	51.9168793	52.00043563	52.08399196	52.16754829	52.25110462	52.33466095	52.41821728	52.50177361	52.58532994	52.66888627	52.7524426	52.83599893	52.91955526	53.00311159	53.08666792	53.17022425	53.25378058	53.33733691	53.42089324	53.50444956999988	53.5880059	53.67156223	53.75511856	53.83867489	53.92223122	54.00578755	54.08934388	54.17290021	54.25645654	54.34001287	54.4235692	54.50712553	54.59068186	54.67423819	54.75779452	54.84135085	54.92490718	55.00846351	55.09201984	55.17557617	55.2591325	55.34268883	55.42624516	55.50980148999999	55.59335782	55.67691415	55.76047048	55.84402681	55.92758314	56.01113947	56.0946958	56.17825213	56.26180846	56.34536479	56.42892112	56.51247745	56.59603378	56.67959011	56.76314644	56.84670277	56.9302591	57.01381543	57.09737176	57.18092809	57.26448442	57.34804075	57.43159708	57.51515341	57.59870974	57.68226607	57.76582240000001	57.84937873	57.93293506	58.01649139	58.10004772	58.18360405	58.26716038	58.35071671	58.43427304	58.51782936999999	58.6013857	58.68494203	58.76849836	58.85205469	58.93561102	59.01916735	59.10272368	59.18628001	59.26983634	59.35339267	59.43694900000001	59.52050533	59.60406165999994	59.68761799	59.77117432	59.85473065	59.93828698	42087.0	42172.0	42042.0	42144.0	42120.0	42286.0	42336.0	42697.0	43157.0	43648.0	44675.0	46608.0	50671.0	59546.0	79785.0	146543.0	92352.0	46509.0	43860.0	43342.0	43224.0	43064.0	43086.0	42854.0	42565.0	42500.0	42350.0	42319.0	42065.0	42099.0	41973.0	41984.0	41913.0	41820.0	41761.0	41750.0	41724.0	41612.0	41562.0	41552.0	41481.0	41540.0	41564.0	41554.0	41467.0	41415.0	41385.0	41433.0	41371.0	41368.0	41348.0	41299.0	41313.0	41380.0	41359.0	41240.0	41329.0	41267.0	41314.0	41388.0	41262.0	41281.0	41302.0	41307.0	41262.0	41340.0	41296.0	41327.0	41264.0	41262.0	41254.0	41277.0	41263.0	41351.0	41261.0	41255.0	41234.0	41219.0	41256.0	41192.0	41242.0	41205.0	41219.0	41259.0	41254.0	41243.0	41316.0	41389.0	41457.0	41766.0	42435.0	43734.0	44628.0	41511.0	41264.0	41219.0	41294.0	41298.0	41354.0	41482.0	41741.0	41984.0	42723.0	44415.0	47541.0	49003.0	46696.0	42586.0	42499.0	43896.0	44809.0	45286.0	43033.0	41553.0	41544.0	41636.0	41759.0	42385.0	43794.0	45801.0	47088.0	45894.0	42696.0	41878.0	42019.0	42525.0	44175.0	46946.0	52185.0	54011.0	48155.0	42153.0	41478.0	41466.0	41425.0	41406.0	41424.0	41451.0	41759.0	42418.0	43039.0	43370.0	43024.0	41554.0	41374.0	41411.0	41566.0	41638.0	41600.0	41320.0	41216.0	41222.0	41278.0	41265.0	41279.0	41329.0	41302.0	41246.0	41210.0	41172.0	41224.0	41192.0	41195.0	41190.0	41210.0	41174.0	41193.0	41322.0	41373.0	41334.0	41300.0	41297.0	41329.0	41277.0	41418.0	41469.0	41919.0	42898.0	45407.0	48494.0	49323.0	46831.0	42601.0	41486.0	41422.0	41534.0	41550.0	41667.0	41661.0	41868.0	42324.0	43818.0	47419.0	55528.0	67385.0	74236.0	67672.0	50359.0	42541.0	42004.0	41766.0	41605.0	41557.0	41559.0	41707.0	41664.0	41811.0	41677.0	41571.0	41559.0	41620.0	41636.0	41585.0	41456.0	41450.0	41543.0	41554.0	41608.0	41532.0	41440.0	41393.0	41450.0	41460.0	41784.0	41905.0	41970.0	41837.0	41465.0	41438.0	41461.0	41447.0	41463.0	41446.0	41407.0	41458.0	41629.0	42027.0	43093.0	43976.0	44565.0	45890.0	44712.0	42857.0	42564.0	42476.0	42402.0	42396.0	42372.0	43032.0	45255.0	49114.0	53794.0	59192.0	62870.0	63617.0	63288.0	57833.0	46719.0	42740.0	42291.0	42212.0	42166.0	42171.0	42162.0	42356.0	42437.0	42806.0	43166.0	44155.0	45602.0	46794.0	46496.0	46258.0	44430.0	42373.0	41774.0	41625.0	41505.0	41536.0	41464.0	41452.0	41521.0	41507.0	41545.0	41523.0	41513.0	41519.0	41436.0	41395.0	41347.0	41384.0	41447.0	41558.0	41556.0	41632.0	41629.0	41563.0	41413.0	41348.0	41382.0	41610.0	41748.0	41912.0	42027.0	42127.0	42111.0	41999.0	41847.0	41781.0	41820.0	42020.0	42550.0	43115.0	43668.0	44649.0	44202.0	43057.0	42191.0	42127.0	42722.0	43296.0	44378.0	45663.0	44985.0	42965.0	41698.0	41427.0	41438.0	41544.0	41690.0	41792.0	41807.0	41900.0	42035.0	41929.0	41471.0	41338.0	41326.0	41281.0	41229.0	41253.0	41232.0	41339.0	41298.0	41321.0	41359.0	41255.0	41255.0	41192.0	41184.0	41167.0	41167.0	41121.0	41138.0	41177.0	41131.0	41183.0	41245.0	41240.0	41306.0	41396.0	41431.0	41467.0	41491.0	41539.0	41597.0	41672.0	41647.0	41768.0	41678.0	41476.0	41422.0	41394.0	41418.0	41463.0	41545.0	41611.0	41607.0	41589.0	41471.0	41363.0	41320.0	41215.0	41243.0	41275.0	41226.0	41226.0	41213.0	41174.0	41177.0	41200.0	41253.0	41269.0	41296.0	41353.0	41285.0	41243.0	41242.0	41276.0	41297.0	41433.0	41499.0	41648.0	41931.0	41985.0	41778.0	41677.0	41715.0	41713.0	41775.0	41686.0	41446.0	41331.0	41437.0	41461.0	41557.0	41683.0	41844.0	41974.0	41896.0	41858.0	41985.0	42402.0	42861.0	42943.0	43046.0	43130.0	42392.0	42046.0	41908.0	41755.0	41510.0	41317.0	41330.0	41253.0	41246.0	41250.0	41235.0	41177.0	41302.0	41367.0	41403.0	41383.0	41402.0	41440.0	41424.0	41373.0	41306.0	41323.0	41290.0	41371.0	41409.0	41473.0	41500.0	41357.0	41305.0	41291.0	41368.0	41367.0	41498.0	41556.0	41575.0	41516.0	41440.0	41368.0	41294.0	41293.0	41273.0	41317.0	41306.0	41296.0	41325.0	41416.0	41463.0	41546.0	41612.0	41580.0	41689.0	41668.0	41584.0	41803.0	42072.0	42341.0	42333.0	43001.0	43173.0	42490.0	41868.0	41471.0	41624.0	41543.0	41670.0	41716.0	41881.0	41908.0	42079.0	42120.0	41883.0	41647.0	41396.0	41318.0	41254.0	41261.0	41259.0	41231.0	41252.0	41169.0	41224.0	41192.0	41225.0	41273.0	41245.0	41262.0	41294.0	41385.0	41487.0	41584.0	41606.0	41495.0	41427.0	41438.0	41496.0	41544.0	41567.0	41509.0	41463.0	41370.0	41371.0	41477.0	41507.0	41441.0	41414.0	41434.0	41338.0	41401.0	41538.0	41556.0	41562.0	41655.0	41591.0	41459.0	41321.0	41370.0	41421.0	41397.0	41570.0	41634.0	41735.0	41752.0	41701.0	41594.0	41420.0	41326.0	41326.0	41332.0	41398.0	41416.0	41536.0	41606.0	41798.0	41826.0	42137.0	42052.0	41983.0	41988.0	41746.0	41546.0	41434.0	41389.0	41454.0	41430.0	41402.0	41570.0	41660.0	42110.0	42733.0	42197.0	41749.0	41537.0	41344.0	41354.0	41317.0	41466.0	41407.0	41432.0	41347.0	41379.0	41452.0	41482.0	41404.0	41430.0	41341.0	41249.0	41186.0	41144.0	41125.0	41125.0	41186.0	41157.0	41142.0	41126.0	41145.0	41147.0	41098.0	41093.0	41163.0	41156.0	41153.0	41237.0	41190.0	41177.0	41247.0	41229.0	41183.0	41160.0	41117.0	41125.0	41142.0	41229.0	41130.0	41202.0	41241.0	41219.0	41201.0	41175.0	41201.0	41169.0	41119.0	41188.0	41217.0	41207.0	41186.0	41125.0	41242.0	41151.0	41263.0	41245.0	41247.0	41249.0	41279.0	41279.0	41210.0	41198.0	41187.0	41198.0	41151.0	41188.0	41149.0	41171.0	41084.0	41118.0	41058.0	41103.0	41049.0	41064.0	41042.0	41036.0	41065.0	MA from Acetone	5.04177817	5.125334499999985	5.208890829999988	5.29244716	5.37600349	5.45955982	5.543116149999987	5.626672479999994	5.71022881	5.793785139999988	5.87734147	5.9608978	6.044454129999985	6.128010459999977	6.21156679	6.29512312	6.37867945	6.46223578	6.54579211	6.62934844	6.712904769999979	6.7964611	6.880017429999988	6.96357376	7.047130089999988	7.13068642	7.21424275	7.297799079999995	7.38135541	7.464911739999981	7.54846807	7.632024399999988	7.715580729999985	7.799137059999988	7.88269339	7.96624972	8.04980605	8.133362379999997	8.216918709999998	8.30047504	8.38403137	8.467587700000002	8.55114403	8.63470036	8.718256689999998	8.801813020000001	8.88536935	8.96892568	9.05248201	9.136038340000001	9.21959467	9.303151000000001	9.38670733	9.47026366	9.55381999	9.637376319999997	9.72093265	9.80448898	9.88804531	9.971601640000001	10.05515797	10.1387143	10.22227063	10.30582696	10.38938329	10.47293962	10.55649595	10.64005228	10.72360861	10.80716494	10.89072127	10.9742776	11.05783393	11.14139026	11.22494659	11.30850292	11.39205925	11.47561558	11.55917191	11.64272824	11.72628457	11.8098409	11.89339723	11.97695356	12.06050989	12.14406622	12.22762255	12.31117888	12.39473521	12.47829154	12.56184787	12.6454042	12.72896053	12.81251686	12.89607319	12.97962952	13.06318585	13.14674218	13.23029851	13.31385484	13.39741117	13.4809675	13.56452383	13.64808016	13.73163649	13.81519282	13.89874915	13.98230548	14.06586181	14.14941814	14.23297447	14.3165308	14.40008713	14.48364346	14.56719979	14.65075612	14.73431245	14.81786878	14.90142511	14.98498144	15.06853777	15.1520941	15.23565043	15.31920676	15.40276309	15.48631942	15.56987575	15.65343208	15.73698841	15.82054474	15.90410107	15.9876574	16.07121373	16.15477006	16.23832639	16.32188272	16.40543904999988	16.48899538	16.57255171	16.65610804	16.73966437	16.8232207	16.90677703	16.99033336	17.07388969	17.15744601999999	17.24100235	17.32455868	17.40811501	17.49167134	17.57522767	17.658784	17.74234032999998	17.82589666000001	17.90945298999998	17.99300932	18.07656565	18.16012198	18.24367831	18.32723464	18.41079097	18.4943473	18.57790363000001	18.66145995999999	18.74501628999988	18.82857262	18.91212895	18.99568528	19.07924161	19.16279794	19.24635427	19.32991060000001	19.41346692999999	19.49702326	19.58057958999988	19.66413592	19.74769225	19.83124858	19.91480491	19.99836124	20.08191757	20.16547389999998	20.24903023	20.33258656	20.41614289	20.49969922	20.58325555	20.66681188	20.75036821	20.83392454000001	20.91748087	21.0010372	21.08459353	21.16814986	21.25170619	21.33526252	21.41881885	21.50237518	21.58593151	21.66948783999998	21.75304417	21.8366005	21.92015683	22.00371316	22.08726949	22.17082582	22.25438215	22.33793848	22.42149481	22.50505114	22.58860747	22.6721638	22.75572013	22.83927646	22.92283279	23.00638912	23.08994544999999	23.17350178	23.25705811	23.34061444	23.42417077	23.5077271	23.59128343	23.67483976	23.75839609	23.84195242	23.92550875	24.00906508	24.09262141	24.17617774	24.25973407	24.3432904	24.42684673	24.51040306000001	24.59395938999999	24.67751572	24.76107205	24.84462838	24.92818471	25.01174104	25.09529737	25.1788537	25.26241002999998	25.34596635999999	25.42952268999988	25.51307902	25.59663535	25.68019168	25.76374801	25.84730434	25.93086067	26.01441700000001	26.09797333	26.18152966	26.26508599	26.34864232	26.43219865	26.51575498	26.59931131	26.68286764	26.76642396999998	26.8499803	26.93353663	27.01709296	27.10064929	27.18420562	27.26776195	27.35131828	27.43487461	27.51843093999998	27.60198727	27.68554359999988	27.76909993	27.85265626	27.93621259	28.01976892	28.10332525	28.18688158	28.27043790999998	28.35399424	28.43755057	28.5211069	28.60466323	28.68821956	28.77177589	28.85533222	28.93888855	29.02244487999988	29.10600121	29.18955754	29.27311387	29.3566702	29.44022652999998	29.52378286	29.60733919	29.69089552000001	29.77445184999999	29.85800818	29.94156451	30.02512084	30.10867717	30.1922335	30.27578982999998	30.35934616	30.44290249	30.52645881999999	30.61001515	30.69357148	30.77712781	30.86068414	30.94424047	31.0277968	31.11135313	31.19490946000001	31.27846578999999	31.36202212	31.44557845	31.52913478	31.61269111	31.69624744	31.77980377	31.8633601	31.94691643	32.03047276	32.11402909	32.19758542	32.28114175	32.36469808	32.44825441	32.53181074	32.61536707	32.69892340000001	32.78247973	32.86603606	32.94959239	33.03314872	33.11670505	33.20026138	33.28381771	33.36737404	33.45093037	33.5344867	33.61804303	33.70159936	33.78515569	33.86871202	33.95226835	34.03582468	34.11938101	34.20293734	34.28649367	34.37005	34.45360633	34.53716266	34.62071899	34.70427532	34.78783165	34.87138797999999	34.95494430999999	35.03850064	35.12205697	35.2056133	35.28916963000001	35.37272596	35.45628229	35.53983862	35.62339495000001	35.70695128	35.79050761	35.87406394	35.95762026999999	36.0411766	36.12473293	36.20828926	36.29184559	36.37540192	36.45895825	36.54251458	36.62607091	36.70962724	36.79318357	36.8767399	36.96029623	37.04385256	37.12740889	37.21096522	37.29452155000001	37.37807788	37.46163421	37.54519054	37.62874687	37.7123032	37.79585953	37.87941586	37.96297219	38.04652852	38.13008485	38.21364118	38.29719751	38.38075384	38.46431017	38.54786649999988	38.63142283	38.71497916	38.79853549	38.88209182	38.96564815	39.04920447999999	39.13276081	39.21631714	39.29987347	39.38342979999999	39.46698613	39.55054246	39.63409879	39.71765512	39.80121144999999	39.88476777999988	39.96832411	40.05188043999988	40.13543677	40.2189931	40.30254943	40.38610576	40.46966209	40.55321842	40.63677475	40.72033108	40.80388740999986	40.88744373999999	40.97100007	41.0545564	41.13811273	41.22166906	41.30522539	41.38878172	41.47233805000001	41.55589438	41.63945071	41.72300704	41.80656337	41.8901197	41.97367603	42.05723236	42.14078869	42.22434502	42.30790135	42.39145767999999	42.47501401	42.55857034	42.64212667	42.72568300000001	42.80923933	42.89279566	42.97635199	43.05990832	43.14346465	43.22702098	43.31057731	43.39413364	43.47768996999999	43.5612463	43.64480263	43.72835896	43.81191529	43.89547162	43.97902795	44.06258428	44.14614061	44.22969694	44.31325327	44.3968096	44.48036593	44.56392226	44.64747859	44.73103492	44.81459125	44.89814758	44.98170391	45.06526024	45.14881657	45.2323729	45.31592923	45.39948556	45.48304189	45.56659822	45.65015455	45.73371088	45.81726720999988	45.90082354	45.98437987	46.0679362	46.15149253	46.23504886	46.31860519	46.40216152	46.48571785	46.56927418	46.65283051	46.73638684	46.81994316999999	46.9034995	46.98705583	47.07061216	47.15416849	47.23772482	47.32128115	47.40483747999988	47.48839381	47.57195014	47.65550647	47.7390628	47.82261913	47.90617546	47.98973179	48.07328812	48.15684444999999	48.24040078	48.32395711	48.40751344	48.49106977	48.5746261	48.65818243	48.74173876	48.82529509	48.90885142	48.99240775000001	49.07596408	49.15952041	49.24307674	49.32663307	49.4101894	49.49374573	49.57730206	49.66085839	49.74441472	49.82797105	49.91152738	49.99508371	50.07864004	50.16219637	50.2457527	50.32930903	50.41286536	50.49642169	50.57997802	50.66353435000001	50.74709068	50.83064700999999	50.91420334	50.99775967	51.081316	51.16487233	51.24842866	51.33198499	51.41554132	51.49909765	51.58265398	51.66621031	51.74976664	51.83332297	51.9168793	52.00043563	52.08399196	52.16754829	52.25110462	52.33466095	52.41821728	52.50177361	52.58532994	52.66888627	52.7524426	52.83599893	52.91955526	53.00311159	53.08666792	53.17022425	53.25378058	53.33733691	53.42089324	53.50444956999988	53.5880059	53.67156223	53.75511856	53.83867489	53.92223122	54.00578755	54.08934388	54.17290021	54.25645654	54.34001287	54.4235692	54.50712553	54.59068186	54.67423819	54.75779452	54.84135085	54.92490718	55.00846351	55.09201984	55.17557617	55.2591325	55.34268883	55.42624516	55.50980148999999	55.59335782	55.67691415	55.76047048	55.84402681	55.92758314	56.01113947	56.0946958	56.17825213	56.26180846	56.34536479	56.42892112	56.51247745	56.59603378	56.67959011	56.76314644	56.84670277	56.9302591	57.01381543	57.09737176	57.18092809	57.26448442	57.34804075	57.43159708	57.51515341	57.59870974	57.68226607	57.76582240000001	57.84937873	57.93293506	58.01649139	58.10004772	58.18360405	58.26716038	58.35071671	58.43427304	58.51782936999999	58.6013857	58.68494203	58.76849836	58.85205469	58.93561102	59.01916735	59.10272368	59.18628001	59.26983634	59.35339267	59.43694900000001	59.52050533	59.60406165999994	59.68761799	59.77117432	59.85473065	59.93828698	52371.0	52324.0	52357.0	52568.0	52423.0	52390.0	52741.0	53062.0	53682.0	54844.0	55823.0	58834.0	65208.0	72508.0	88158.0	159081.0	107687.0	99845.0	57016.0	55632.0	55307.0	54853.0	54441.0	54300.0	53587.0	53166.0	52954.0	52778.0	52678.0	52562.0	52512.0	52230.0	52252.0	52227.0	52292.0	52181.0	52040.0	51953.0	51835.0	51730.0	51752.0	51709.0	51730.0	51673.0	51797.0	51591.0	51536.0	51612.0	51547.0	51592.0	51537.0	51534.0	51550.0	51531.0	51561.0	51490.0	51442.0	51476.0	51498.0	51451.0	51478.0	51501.0	51494.0	51471.0	51492.0	51429.0	51477.0	51353.0	51443.0	51451.0	51469.0	51449.0	51463.0	51411.0	51486.0	51385.0	51411.0	51477.0	51418.0	51445.0	51387.0	51412.0	51391.0	51420.0	51367.0	51413.0	51471.0	51575.0	51617.0	51905.0	52604.0	54824.0	61194.0	53274.0	51540.0	51528.0	51474.0	51443.0	51460.0	51558.0	51814.0	52222.0	52754.0	53559.0	57242.0	64568.0	74913.0	55671.0	52508.0	53152.0	54242.0	55232.0	53889.0	51788.0	51682.0	51795.0	51954.0	52417.0	53157.0	53970.0	56251.0	80755.0	75114.0	52496.0	52098.0	52378.0	53086.0	54387.0	57365.0	59966.0	63794.0	54994.0	51718.0	51565.0	51611.0	51632.0	51647.0	51653.0	51860.0	52217.0	53712.0	55360.0	53492.0	51914.0	51537.0	51528.0	51608.0	51750.0	51692.0	51580.0	51429.0	51343.0	51349.0	51387.0	51360.0	51400.0	51393.0	51429.0	51342.0	51351.0	51344.0	51317.0	51269.0	51314.0	51307.0	51347.0	51351.0	51575.0	52399.0	52246.0	51397.0	51388.0	51406.0	51360.0	51402.0	51424.0	51660.0	52213.0	53087.0	54719.0	57872.0	58794.0	54813.0	51892.0	51521.0	51578.0	51748.0	51812.0	51911.0	52059.0	52423.0	53434.0	56555.0	63144.0	79093.0	94657.0	97883.0	75989.0	57951.0	52933.0	52215.0	51984.0	51866.0	51890.0	51915.0	51796.0	51819.0	51923.0	51938.0	51823.0	51939.0	52092.0	52166.0	51697.0	51588.0	51597.0	51652.0	51624.0	51751.0	51940.0	51610.0	51480.0	51476.0	51662.0	51703.0	51735.0	51813.0	51636.0	51510.0	51494.0	51543.0	51539.0	51537.0	51428.0	51546.0	51564.0	51790.0	52293.0	52695.0	53361.0	53679.0	53552.0	53208.0	53157.0	52846.0	53144.0	53210.0	52443.0	52540.0	53468.0	55165.0	58451.0	61097.0	65020.0	72531.0	82334.0	76198.0	61065.0	53775.0	52777.0	52525.0	52446.0	52209.0	52227.0	52287.0	52536.0	52693.0	53340.0	55155.0	56033.0	55126.0	56476.0	61714.0	58254.0	53828.0	52452.0	51905.0	51709.0	51703.0	51691.0	51637.0	51597.0	51632.0	51492.0	51558.0	51588.0	51545.0	51529.0	51521.0	51457.0	51480.0	51465.0	51554.0	51643.0	51646.0	51689.0	51637.0	51502.0	51448.0	51445.0	51537.0	51623.0	51936.0	52069.0	52091.0	52157.0	52561.0	52230.0	51855.0	51819.0	51900.0	52120.0	53447.0	56588.0	56794.0	59253.0	60658.0	54650.0	52560.0	53146.0	52912.0	53616.0	55466.0	55727.0	53854.0	52153.0	51635.0	51513.0	51483.0	51502.0	51778.0	52088.0	51939.0	51926.0	52740.0	52075.0	51461.0	51413.0	51342.0	51344.0	51308.0	51339.0	51311.0	51423.0	51492.0	51434.0	51401.0	51300.0	51208.0	51249.0	51298.0	51295.0	51236.0	51253.0	51306.0	51294.0	51298.0	51300.0	51302.0	51251.0	51327.0	51432.0	51427.0	51514.0	51618.0	51840.0	52012.0	52257.0	52858.0	53646.0	53369.0	52167.0	51475.0	51383.0	51418.0	51504.0	51714.0	51910.0	51959.0	51617.0	51450.0	51379.0	51265.0	51288.0	51304.0	51288.0	51338.0	51222.0	51262.0	51280.0	51259.0	51240.0	51269.0	51371.0	51332.0	51358.0	51228.0	51261.0	51339.0	51360.0	51500.0	51600.0	51709.0	51852.0	52047.0	52166.0	51918.0	52047.0	51952.0	51867.0	51788.0	51572.0	51340.0	51368.0	51414.0	51454.0	51589.0	51864.0	52191.0	52148.0	51858.0	51882.0	51949.0	52430.0	52332.0	52113.0	51947.0	51797.0	51814.0	51783.0	51553.0	51427.0	51336.0	51284.0	51307.0	51284.0	51280.0	51291.0	51272.0	51270.0	51267.0	51335.0	51386.0	51377.0	51389.0	51365.0	51395.0	51401.0	51345.0	51349.0	51289.0	51357.0	51330.0	51389.0	51341.0	51363.0	51271.0	51313.0	51401.0	51491.0	51530.0	51535.0	51476.0	51452.0	51351.0	51365.0	51246.0	51331.0	51336.0	51345.0	51285.0	51335.0	51368.0	51504.0	51575.0	51669.0	51677.0	51575.0	51491.0	51495.0	51481.0	51927.0	52241.0	53165.0	54665.0	56586.0	53808.0	52398.0	51504.0	51428.0	51591.0	51866.0	51948.0	51937.0	51890.0	51964.0	52077.0	52262.0	53131.0	51890.0	51583.0	51339.0	51345.0	51288.0	51303.0	51270.0	51286.0	51334.0	51207.0	51330.0	51318.0	51340.0	51303.0	51359.0	51350.0	51423.0	51696.0	51901.0	51786.0	51617.0	51718.0	51778.0	52848.0	53845.0	53178.0	52321.0	51543.0	51681.0	51670.0	51605.0	51473.0	51514.0	51356.0	51329.0	51454.0	51467.0	51682.0	51550.0	51619.0	51574.0	51382.0	51361.0	51459.0	51402.0	51445.0	51611.0	51592.0	51749.0	51938.0	51824.0	51975.0	51529.0	51385.0	51365.0	51285.0	51365.0	51454.0	51558.0	51511.0	51852.0	51852.0	52760.0	53209.0	53041.0	52282.0	52056.0	51685.0	51614.0	51467.0	51455.0	51398.0	51396.0	51428.0	51991.0	52412.0	51956.0	51741.0	51513.0	51448.0	51398.0	51332.0	51314.0	51304.0	51377.0	51412.0	51482.0	51475.0	51282.0	51347.0	51423.0	51678.0	51501.0	51446.0	51276.0	51238.0	51206.0	51160.0	51214.0	51182.0	51196.0	51147.0	51134.0	51139.0	51138.0	51147.0	51139.0	51177.0	51204.0	51184.0	51184.0	51270.0	51302.0	51282.0	51246.0	51180.0	51216.0	51134.0	51152.0	51214.0	51181.0	51200.0	51190.0	51224.0	51209.0	51180.0	51138.0	51184.0	51242.0	51219.0	51198.0	51210.0	51233.0	51208.0	51233.0	51199.0	51413.0	51636.0	51522.0	51487.0	51362.0	51342.0	51193.0	51198.0	51260.0	51297.0	51247.0	51321.0	51254.0	51187.0	51233.0	51187.0	51131.0	51108.0	51084.0	51100.0	51063.0	51072.0	51068.0	MA from IPA	5.04177817	5.125334499999985	5.208890829999988	5.29244716	5.37600349	5.45955982	5.543116149999987	5.626672479999994	5.71022881	5.793785139999988	5.87734147	5.9608978	6.044454129999985	6.128010459999977	6.21156679	6.29512312	6.37867945	6.46223578	6.54579211	6.62934844	6.712904769999979	6.7964611	6.880017429999988	6.96357376	7.047130089999988	7.13068642	7.21424275	7.297799079999995	7.38135541	7.464911739999981	7.54846807	7.632024399999988	7.715580729999985	7.799137059999988	7.88269339	7.96624972	8.04980605	8.133362379999997	8.216918709999998	8.30047504	8.38403137	8.467587700000002	8.55114403	8.63470036	8.718256689999998	8.801813020000001	8.88536935	8.96892568	9.05248201	9.136038340000001	9.21959467	9.303151000000001	9.38670733	9.47026366	9.55381999	9.637376319999997	9.72093265	9.80448898	9.88804531	9.971601640000001	10.05515797	10.1387143	10.22227063	10.30582696	10.38938329	10.47293962	10.55649595	10.64005228	10.72360861	10.80716494	10.89072127	10.9742776	11.05783393	11.14139026	11.22494659	11.30850292	11.39205925	11.47561558	11.55917191	11.64272824	11.72628457	11.8098409	11.89339723	11.97695356	12.06050989	12.14406622	12.22762255	12.31117888	12.39473521	12.47829154	12.56184787	12.6454042	12.72896053	12.81251686	12.89607319	12.97962952	13.06318585	13.14674218	13.23029851	13.31385484	13.39741117	13.4809675	13.56452383	13.64808016	13.73163649	13.81519282	13.89874915	13.98230548	14.06586181	14.14941814	14.23297447	14.3165308	14.40008713	14.48364346	14.56719979	14.65075612	14.73431245	14.81786878	14.90142511	14.98498144	15.06853777	15.1520941	15.23565043	15.31920676	15.40276309	15.48631942	15.56987575	15.65343208	15.73698841	15.82054474	15.90410107	15.9876574	16.07121373	16.15477006	16.23832639	16.32188272	16.40543904999988	16.48899538	16.57255171	16.65610804	16.73966437	16.8232207	16.90677703	16.99033336	17.07388969	17.15744601999999	17.24100235	17.32455868	17.40811501	17.49167134	17.57522767	17.658784	17.74234032999998	17.82589666000001	17.90945298999998	17.99300932	18.07656565	18.16012198	18.24367831	18.32723464	18.41079097	18.4943473	18.57790363000001	18.66145995999999	18.74501628999988	18.82857262	18.91212895	18.99568528	19.07924161	19.16279794	19.24635427	19.32991060000001	19.41346692999999	19.49702326	19.58057958999988	19.66413592	19.74769225	19.83124858	19.91480491	19.99836124	20.08191757	20.16547389999998	20.24903023	20.33258656	20.41614289	20.49969922	20.58325555	20.66681188	20.75036821	20.83392454000001	20.91748087	21.0010372	21.08459353	21.16814986	21.25170619	21.33526252	21.41881885	21.50237518	21.58593151	21.66948783999998	21.75304417	21.8366005	21.92015683	22.00371316	22.08726949	22.17082582	22.25438215	22.33793848	22.42149481	22.50505114	22.58860747	22.6721638	22.75572013	22.83927646	22.92283279	23.00638912	23.08994544999999	23.17350178	23.25705811	23.34061444	23.42417077	23.5077271	23.59128343	23.67483976	23.75839609	23.84195242	23.92550875	24.00906508	24.09262141	24.17617774	24.25973407	24.3432904	24.42684673	24.51040306000001	24.59395938999999	24.67751572	24.76107205	24.84462838	24.92818471	25.01174104	25.09529737	25.1788537	25.26241002999998	25.34596635999999	25.42952268999988	25.51307902	25.59663535	25.68019168	25.76374801	25.84730434	25.93086067	26.01441700000001	26.09797333	26.18152966	26.26508599	26.34864232	26.43219865	26.51575498	26.59931131	26.68286764	26.76642396999998	26.8499803	26.93353663	27.01709296	27.10064929	27.18420562	27.26776195	27.35131828	27.43487461	27.51843093999998	27.60198727	27.68554359999988	27.76909993	27.85265626	27.93621259	28.01976892	28.10332525	28.18688158	28.27043790999998	28.35399424	28.43755057	28.5211069	28.60466323	28.68821956	28.77177589	28.85533222	28.93888855	29.02244487999988	29.10600121	29.18955754	29.27311387	29.3566702	29.44022652999998	29.52378286	29.60733919	29.69089552000001	29.77445184999999	29.85800818	29.94156451	30.02512084	30.10867717	30.1922335	30.27578982999998	30.35934616	30.44290249	30.52645881999999	30.61001515	30.69357148	30.77712781	30.86068414	30.94424047	31.0277968	31.11135313	31.19490946000001	31.27846578999999	31.36202212	31.44557845	31.52913478	31.61269111	31.69624744	31.77980377	31.8633601	31.94691643	32.03047276	32.11402909	32.19758542	32.28114175	32.36469808	32.44825441	32.53181074	32.61536707	32.69892340000001	32.78247973	32.86603606	32.94959239	33.03314872	33.11670505	33.20026138	33.28381771	33.36737404	33.45093037	33.5344867	33.61804303	33.70159936	33.78515569	33.86871202	33.95226835	34.03582468	34.11938101	34.20293734	34.28649367	34.37005	34.45360633	34.53716266	34.62071899	34.70427532	34.78783165	34.87138797999999	34.95494430999999	35.03850064	35.12205697	35.2056133	35.28916963000001	35.37272596	35.45628229	35.53983862	35.62339495000001	35.70695128	35.79050761	35.87406394	35.95762026999999	36.0411766	36.12473293	36.20828926	36.29184559	36.37540192	36.45895825	36.54251458	36.62607091	36.70962724	36.79318357	36.8767399	36.96029623	37.04385256	37.12740889	37.21096522	37.29452155000001	37.37807788	37.46163421	37.54519054	37.62874687	37.7123032	37.79585953	37.87941586	37.96297219	38.04652852	38.13008485	38.21364118	38.29719751	38.38075384	38.46431017	38.54786649999988	38.63142283	38.71497916	38.79853549	38.88209182	38.96564815	39.04920447999999	39.13276081	39.21631714	39.29987347	39.38342979999999	39.46698613	39.55054246	39.63409879	39.71765512	39.80121144999999	39.88476777999988	39.96832411	40.05188043999988	40.13543677	40.2189931	40.30254943	40.38610576	40.46966209	40.55321842	40.63677475	40.72033108	40.80388740999986	40.88744373999999	40.97100007	41.0545564	41.13811273	41.22166906	41.30522539	41.38878172	41.47233805000001	41.55589438	41.63945071	41.72300704	41.80656337	41.8901197	41.97367603	42.05723236	42.14078869	42.22434502	42.30790135	42.39145767999999	42.47501401	42.55857034	42.64212667	42.72568300000001	42.80923933	42.89279566	42.97635199	43.05990832	43.14346465	43.22702098	43.31057731	43.39413364	43.47768996999999	43.5612463	43.64480263	43.72835896	43.81191529	43.89547162	43.97902795	44.06258428	44.14614061	44.22969694	44.31325327	44.3968096	44.48036593	44.56392226	44.64747859	44.73103492	44.81459125	44.89814758	44.98170391	45.06526024	45.14881657	45.2323729	45.31592923	45.39948556	45.48304189	45.56659822	45.65015455	45.73371088	45.81726720999988	45.90082354	45.98437987	46.0679362	46.15149253	46.23504886	46.31860519	46.40216152	46.48571785	46.56927418	46.65283051	46.73638684	46.81994316999999	46.9034995	46.98705583	47.07061216	47.15416849	47.23772482	47.32128115	47.40483747999988	47.48839381	47.57195014	47.65550647	47.7390628	47.82261913	47.90617546	47.98973179	48.07328812	48.15684444999999	48.24040078	48.32395711	48.40751344	48.49106977	48.5746261	48.65818243	48.74173876	48.82529509	48.90885142	48.99240775000001	49.07596408	49.15952041	49.24307674	49.32663307	49.4101894	49.49374573	49.57730206	49.66085839	49.74441472	49.82797105	49.91152738	49.99508371	50.07864004	50.16219637	50.2457527	50.32930903	50.41286536	50.49642169	50.57997802	50.66353435000001	50.74709068	50.83064700999999	50.91420334	50.99775967	51.081316	51.16487233	51.24842866	51.33198499	51.41554132	51.49909765	51.58265398	51.66621031	51.74976664	51.83332297	51.9168793	52.00043563	52.08399196	52.16754829	52.25110462	52.33466095	52.41821728	52.50177361	52.58532994	52.66888627	52.7524426	52.83599893	52.91955526	53.00311159	53.08666792	53.17022425	53.25378058	53.33733691	53.42089324	53.50444956999988	53.5880059	53.67156223	53.75511856	53.83867489	53.92223122	54.00578755	54.08934388	54.17290021	54.25645654	54.34001287	54.4235692	54.50712553	54.59068186	54.67423819	54.75779452	54.84135085	54.92490718	55.00846351	55.09201984	55.17557617	55.2591325	55.34268883	55.42624516	55.50980148999999	55.59335782	55.67691415	55.76047048	55.84402681	55.92758314	56.01113947	56.0946958	56.17825213	56.26180846	56.34536479	56.42892112	56.51247745	56.59603378	56.67959011	56.76314644	56.84670277	56.9302591	57.01381543	57.09737176	57.18092809	57.26448442	57.34804075	57.43159708	57.51515341	57.59870974	57.68226607	57.76582240000001	57.84937873	57.93293506	58.01649139	58.10004772	58.18360405	58.26716038	58.35071671	58.43427304	58.51782936999999	58.6013857	58.68494203	58.76849836	58.85205469	58.93561102	59.01916735	59.10272368	59.18628001	59.26983634	59.35339267	59.43694900000001	59.52050533	59.60406165999994	59.68761799	59.77117432	59.85473065	59.93828698	62162.0	62169.0	62157.0	62226.0	62196.0	62384.0	62579.0	63025.0	63444.0	64195.0	65522.0	68135.0	72967.0	84021.0	101823.0	187941.0	112012.0	64717.0	63609.0	63157.0	63053.0	62929.0	62708.0	62547.0	62419.0	62268.0	62258.0	62194.0	62059.0	62091.0	61912.0	61901.0	61823.0	61758.0	61707.0	61645.0	61626.0	61585.0	61474.0	61547.0	61534.0	61456.0	61457.0	61455.0	61459.0	61404.0	61359.0	61397.0	61373.0	61397.0	61377.0	61380.0	61347.0	61308.0	61368.0	61343.0	61333.0	61299.0	61321.0	61384.0	61302.0	61236.0	61315.0	61304.0	61300.0	61231.0	61277.0	61269.0	61300.0	61276.0	61255.0	61254.0	61333.0	61261.0	61261.0	61268.0	61237.0	61265.0	61314.0	61259.0	61259.0	61254.0	61279.0	61209.0	61241.0	61288.0	61367.0	61429.0	61571.0	61885.0	62866.0	64573.0	63826.0	61374.0	61285.0	61263.0	61264.0	61294.0	61404.0	61504.0	61774.0	62115.0	62946.0	65665.0	68510.0	70205.0	69293.0	62839.0	62555.0	63413.0	64799.0	65518.0	62806.0	61512.0	61538.0	61605.0	61887.0	62359.0	63785.0	65930.0	67874.0	65160.0	62289.0	61994.0	62179.0	62818.0	64425.0	68162.0	73718.0	75074.0	71033.0	62705.0	61549.0	61517.0	61439.0	61456.0	61452.0	61561.0	61864.0	62519.0	63514.0	64002.0	62872.0	61460.0	61431.0	61460.0	61625.0	61727.0	61603.0	61264.0	61236.0	61252.0	61228.0	61269.0	61323.0	61296.0	61313.0	61318.0	61231.0	61226.0	61255.0	61267.0	61223.0	61284.0	61228.0	61311.0	61302.0	61414.0	61478.0	61334.0	61269.0	61330.0	61341.0	61343.0	61388.0	61578.0	61992.0	63262.0	65329.0	68239.0	70864.0	68166.0	62739.0	61507.0	61451.0	61536.0	61602.0	61713.0	61768.0	61937.0	62434.0	64050.0	68687.0	77972.0	89002.0	93662.0	87085.0	68301.0	62466.0	61882.0	61749.0	61671.0	61555.0	61635.0	61661.0	61733.0	61759.0	61734.0	61579.0	61624.0	61629.0	61723.0	61535.0	61494.0	61464.0	61467.0	61553.0	61656.0	61659.0	61531.0	61407.0	61434.0	61545.0	61657.0	61854.0	61909.0	61808.0	61446.0	61382.0	61438.0	61433.0	61458.0	61416.0	61438.0	61403.0	61600.0	61932.0	62662.0	63907.0	64966.0	65116.0	63793.0	62849.0	62791.0	62536.0	62434.0	62344.0	62303.0	63196.0	65003.0	68367.0	73043.0	78512.0	82920.0	83323.0	82258.0	78267.0	66186.0	62587.0	62369.0	62298.0	62332.0	62202.0	62207.0	62298.0	62471.0	62675.0	63337.0	63994.0	64447.0	64984.0	66526.0	67290.0	64220.0	62225.0	61789.0	61655.0	61553.0	61535.0	61534.0	61534.0	61458.0	61486.0	61525.0	61485.0	61461.0	61395.0	61440.0	61424.0	61361.0	61427.0	61484.0	61541.0	61552.0	61599.0	61665.0	61508.0	61376.0	61410.0	61443.0	61632.0	61734.0	61776.0	62007.0	62430.0	62236.0	61924.0	61837.0	61636.0	61815.0	62042.0	62568.0	63064.0	63695.0	64343.0	65026.0	63273.0	62035.0	62161.0	62942.0	63525.0	64091.0	64496.0	64104.0	62612.0	61772.0	61422.0	61446.0	61540.0	61704.0	61860.0	61858.0	61931.0	61882.0	61690.0	61469.0	61343.0	61293.0	61299.0	61304.0	61213.0	61263.0	61327.0	61303.0	61334.0	61347.0	61216.0	61220.0	61155.0	61172.0	61143.0	61173.0	61218.0	61215.0	61197.0	61186.0	61169.0	61174.0	61220.0	61289.0	61332.0	61341.0	61361.0	61459.0	61559.0	61664.0	61628.0	61674.0	61726.0	61728.0	61503.0	61434.0	61395.0	61463.0	61436.0	61455.0	61587.0	61587.0	61553.0	61579.0	61420.0	61295.0	61205.0	61252.0	61238.0	61259.0	61233.0	61187.0	61211.0	61231.0	61284.0	61307.0	61289.0	61287.0	61349.0	61300.0	61240.0	61254.0	61262.0	61431.0	61480.0	61655.0	62172.0	62456.0	62186.0	61748.0	61602.0	61694.0	61707.0	61752.0	61642.0	61522.0	61379.0	61442.0	61529.0	61623.0	61829.0	61962.0	61947.0	61945.0	61865.0	61885.0	62128.0	62645.0	63093.0	63107.0	62875.0	62373.0	61976.0	61899.0	61786.0	61505.0	61332.0	61273.0	61279.0	61195.0	61226.0	61228.0	61229.0	61284.0	61279.0	61340.0	61414.0	61388.0	61476.0	61432.0	61410.0	61267.0	61270.0	61329.0	61360.0	61396.0	61518.0	61437.0	61297.0	61306.0	61305.0	61382.0	61507.0	61626.0	61584.0	61545.0	61523.0	61385.0	61307.0	61281.0	61243.0	61288.0	61351.0	61305.0	61324.0	61384.0	61393.0	61452.0	61503.0	61611.0	61708.0	61665.0	61642.0	61608.0	61685.0	61908.0	62223.0	63035.0	64010.0	63308.0	62131.0	61590.0	61469.0	61483.0	61549.0	61710.0	61739.0	61755.0	61954.0	62022.0	61982.0	61785.0	61639.0	61415.0	61271.0	61271.0	61280.0	61242.0	61228.0	61226.0	61267.0	61243.0	61211.0	61214.0	61294.0	61269.0	61273.0	61304.0	61315.0	61392.0	61513.0	61539.0	61455.0	61400.0	61368.0	61461.0	61608.0	61605.0	61504.0	61424.0	61407.0	61361.0	61427.0	61464.0	61581.0	61463.0	61361.0	61396.0	61385.0	61458.0	61505.0	61650.0	61651.0	61563.0	61507.0	61360.0	61379.0	61410.0	61402.0	61550.0	61585.0	61602.0	61634.0	61541.0	61545.0	61332.0	61281.0	61303.0	61340.0	61380.0	61461.0	61598.0	61734.0	61710.0	61936.0	62074.0	61821.0	61935.0	61896.0	61722.0	61591.0	61429.0	61384.0	61414.0	61475.0	61421.0	61368.0	61538.0	61546.0	61538.0	61619.0	61525.0	61375.0	61303.0	61332.0	61318.0	61311.0	61421.0	61446.0	61477.0	61472.0	61368.0	61343.0	61340.0	61414.0	61383.0	61275.0	61172.0	61152.0	61113.0	61174.0	61093.0	61075.0	61153.0	61094.0	61122.0	61110.0	61067.0	61177.0	61088.0	61152.0	61151.0	61171.0	61198.0	61226.0	61262.0	61219.0	61149.0	61064.0	61163.0	61153.0	61167.0	61177.0	61173.0	61219.0	61171.0	61232.0	61177.0	61191.0	61175.0	61236.0	61184.0	61148.0	61156.0	61218.0	61171.0	61202.0	61249.0	61201.0	61306.0	61260.0	61235.0	61137.0	61198.0	61204.0	61163.0	61188.0	61171.0	61240.0	61155.0	61151.0	61090.0	61069.0	61125.0	61109.0	61014.0	61031.0	61053.0	61027.0	61051.0	61041.0	61018.0	MA from Methanol	5.04177817	5.125334499999985	5.208890829999988	5.29244716	5.37600349	5.45955982	5.543116149999987	5.626672479999994	5.71022881	5.793785139999988	5.87734147	5.9608978	6.044454129999985	6.128010459999977	6.21156679	6.29512312	6.37867945	6.46223578	6.54579211	6.62934844	6.712904769999979	6.7964611	6.880017429999988	6.96357376	7.047130089999988	7.13068642	7.21424275	7.297799079999995	7.38135541	7.464911739999981	7.54846807	7.632024399999988	7.715580729999985	7.799137059999988	7.88269339	7.96624972	8.04980605	8.133362379999997	8.216918709999998	8.30047504	8.38403137	8.467587700000002	8.55114403	8.63470036	8.718256689999998	8.801813020000001	8.88536935	8.96892568	9.05248201	9.136038340000001	9.21959467	9.303151000000001	9.38670733	9.47026366	9.55381999	9.637376319999997	9.72093265	9.80448898	9.88804531	9.971601640000001	10.05515797	10.1387143	10.22227063	10.30582696	10.38938329	10.47293962	10.55649595	10.64005228	10.72360861	10.80716494	10.89072127	10.9742776	11.05783393	11.14139026	11.22494659	11.30850292	11.39205925	11.47561558	11.55917191	11.64272824	11.72628457	11.8098409	11.89339723	11.97695356	12.06050989	12.14406622	12.22762255	12.31117888	12.39473521	12.47829154	12.56184787	12.6454042	12.72896053	12.81251686	12.89607319	12.97962952	13.06318585	13.14674218	13.23029851	13.31385484	13.39741117	13.4809675	13.56452383	13.64808016	13.73163649	13.81519282	13.89874915	13.98230548	14.06586181	14.14941814	14.23297447	14.3165308	14.40008713	14.48364346	14.56719979	14.65075612	14.73431245	14.81786878	14.90142511	14.98498144	15.06853777	15.1520941	15.23565043	15.31920676	15.40276309	15.48631942	15.56987575	15.65343208	15.73698841	15.82054474	15.90410107	15.9876574	16.07121373	16.15477006	16.23832639	16.32188272	16.40543904999988	16.48899538	16.57255171	16.65610804	16.73966437	16.8232207	16.90677703	16.99033336	17.07388969	17.15744601999999	17.24100235	17.32455868	17.40811501	17.49167134	17.57522767	17.658784	17.74234032999998	17.82589666000001	17.90945298999998	17.99300932	18.07656565	18.16012198	18.24367831	18.32723464	18.41079097	18.4943473	18.57790363000001	18.66145995999999	18.74501628999988	18.82857262	18.91212895	18.99568528	19.07924161	19.16279794	19.24635427	19.32991060000001	19.41346692999999	19.49702326	19.58057958999988	19.66413592	19.74769225	19.83124858	19.91480491	19.99836124	20.08191757	20.16547389999998	20.24903023	20.33258656	20.41614289	20.49969922	20.58325555	20.66681188	20.75036821	20.83392454000001	20.91748087	21.0010372	21.08459353	21.16814986	21.25170619	21.33526252	21.41881885	21.50237518	21.58593151	21.66948783999998	21.75304417	21.8366005	21.92015683	22.00371316	22.08726949	22.17082582	22.25438215	22.33793848	22.42149481	22.50505114	22.58860747	22.6721638	22.75572013	22.83927646	22.92283279	23.00638912	23.08994544999999	23.17350178	23.25705811	23.34061444	23.42417077	23.5077271	23.59128343	23.67483976	23.75839609	23.84195242	23.92550875	24.00906508	24.09262141	24.17617774	24.25973407	24.3432904	24.42684673	24.51040306000001	24.59395938999999	24.67751572	24.76107205	24.84462838	24.92818471	25.01174104	25.09529737	25.1788537	25.26241002999998	25.34596635999999	25.42952268999988	25.51307902	25.59663535	25.68019168	25.76374801	25.84730434	25.93086067	26.01441700000001	26.09797333	26.18152966	26.26508599	26.34864232	26.43219865	26.51575498	26.59931131	26.68286764	26.76642396999998	26.8499803	26.93353663	27.01709296	27.10064929	27.18420562	27.26776195	27.35131828	27.43487461	27.51843093999998	27.60198727	27.68554359999988	27.76909993	27.85265626	27.93621259	28.01976892	28.10332525	28.18688158	28.27043790999998	28.35399424	28.43755057	28.5211069	28.60466323	28.68821956	28.77177589	28.85533222	28.93888855	29.02244487999988	29.10600121	29.18955754	29.27311387	29.3566702	29.44022652999998	29.52378286	29.60733919	29.69089552000001	29.77445184999999	29.85800818	29.94156451	30.02512084	30.10867717	30.1922335	30.27578982999998	30.35934616	30.44290249	30.52645881999999	30.61001515	30.69357148	30.77712781	30.86068414	30.94424047	31.0277968	31.11135313	31.19490946000001	31.27846578999999	31.36202212	31.44557845	31.52913478	31.61269111	31.69624744	31.77980377	31.8633601	31.94691643	32.03047276	32.11402909	32.19758542	32.28114175	32.36469808	32.44825441	32.53181074	32.61536707	32.69892340000001	32.78247973	32.86603606	32.94959239	33.03314872	33.11670505	33.20026138	33.28381771	33.36737404	33.45093037	33.5344867	33.61804303	33.70159936	33.78515569	33.86871202	33.95226835	34.03582468	34.11938101	34.20293734	34.28649367	34.37005	34.45360633	34.53716266	34.62071899	34.70427532	34.78783165	34.87138797999999	34.95494430999999	35.03850064	35.12205697	35.2056133	35.28916963000001	35.37272596	35.45628229	35.53983862	35.62339495000001	35.70695128	35.79050761	35.87406394	35.95762026999999	36.0411766	36.12473293	36.20828926	36.29184559	36.37540192	36.45895825	36.54251458	36.62607091	36.70962724	36.79318357	36.8767399	36.96029623	37.04385256	37.12740889	37.21096522	37.29452155000001	37.37807788	37.46163421	37.54519054	37.62874687	37.7123032	37.79585953	37.87941586	37.96297219	38.04652852	38.13008485	38.21364118	38.29719751	38.38075384	38.46431017	38.54786649999988	38.63142283	38.71497916	38.79853549	38.88209182	38.96564815	39.04920447999999	39.13276081	39.21631714	39.29987347	39.38342979999999	39.46698613	39.55054246	39.63409879	39.71765512	39.80121144999999	39.88476777999988	39.96832411	40.05188043999988	40.13543677	40.2189931	40.30254943	40.38610576	40.46966209	40.55321842	40.63677475	40.72033108	40.80388740999986	40.88744373999999	40.97100007	41.0545564	41.13811273	41.22166906	41.30522539	41.38878172	41.47233805000001	41.55589438	41.63945071	41.72300704	41.80656337	41.8901197	41.97367603	42.05723236	42.14078869	42.22434502	42.30790135	42.39145767999999	42.47501401	42.55857034	42.64212667	42.72568300000001	42.80923933	42.89279566	42.97635199	43.05990832	43.14346465	43.22702098	43.31057731	43.39413364	43.47768996999999	43.5612463	43.64480263	43.72835896	43.81191529	43.89547162	43.97902795	44.06258428	44.14614061	44.22969694	44.31325327	44.3968096	44.48036593	44.56392226	44.64747859	44.73103492	44.81459125	44.89814758	44.98170391	45.06526024	45.14881657	45.2323729	45.31592923	45.39948556	45.48304189	45.56659822	45.65015455	45.73371088	45.81726720999988	45.90082354	45.98437987	46.0679362	46.15149253	46.23504886	46.31860519	46.40216152	46.48571785	46.56927418	46.65283051	46.73638684	46.81994316999999	46.9034995	46.98705583	47.07061216	47.15416849	47.23772482	47.32128115	47.40483747999988	47.48839381	47.57195014	47.65550647	47.7390628	47.82261913	47.90617546	47.98973179	48.07328812	48.15684444999999	48.24040078	48.32395711	48.40751344	48.49106977	48.5746261	48.65818243	48.74173876	48.82529509	48.90885142	48.99240775000001	49.07596408	49.15952041	49.24307674	49.32663307	49.4101894	49.49374573	49.57730206	49.66085839	49.74441472	49.82797105	49.91152738	49.99508371	50.07864004	50.16219637	50.2457527	50.32930903	50.41286536	50.49642169	50.57997802	50.66353435000001	50.74709068	50.83064700999999	50.91420334	50.99775967	51.081316	51.16487233	51.24842866	51.33198499	51.41554132	51.49909765	51.58265398	51.66621031	51.74976664	51.83332297	51.9168793	52.00043563	52.08399196	52.16754829	52.25110462	52.33466095	52.41821728	52.50177361	52.58532994	52.66888627	52.7524426	52.83599893	52.91955526	53.00311159	53.08666792	53.17022425	53.25378058	53.33733691	53.42089324	53.50444956999988	53.5880059	53.67156223	53.75511856	53.83867489	53.92223122	54.00578755	54.08934388	54.17290021	54.25645654	54.34001287	54.4235692	54.50712553	54.59068186	54.67423819	54.75779452	54.84135085	54.92490718	55.00846351	55.09201984	55.17557617	55.2591325	55.34268883	55.42624516	55.50980148999999	55.59335782	55.67691415	55.76047048	55.84402681	55.92758314	56.01113947	56.0946958	56.17825213	56.26180846	56.34536479	56.42892112	56.51247745	56.59603378	56.67959011	56.76314644	56.84670277	56.9302591	57.01381543	57.09737176	57.18092809	57.26448442	57.34804075	57.43159708	57.51515341	57.59870974	57.68226607	57.76582240000001	57.84937873	57.93293506	58.01649139	58.10004772	58.18360405	58.26716038	58.35071671	58.43427304	58.51782936999999	58.6013857	58.68494203	58.76849836	58.85205469	58.93561102	59.01916735	59.10272368	59.18628001	59.26983634	59.35339267	59.43694900000001	59.52050533	59.60406165999994	59.68761799	59.77117432	59.85473065	59.93828698	72251.0	72242.0	72250.0	72374.0	72238.0	72350.0	72502.0	72876.0	73725.0	74194.0	74958.0	76600.0	81532.0	91650.0	114234.0	199154.0	127916.0	90785.0	75407.0	74640.0	74231.0	73969.0	73830.0	73620.0	73050.0	72846.0	72827.0	72671.0	72560.0	72471.0	72393.0	72204.0	72162.0	72065.0	72097.0	71892.0	71869.0	71861.0	71730.0	71662.0	71624.0	71625.0	71626.0	71651.0	71741.0	71661.0	71565.0	71496.0	71564.0	71443.0	71431.0	71536.0	71454.0	71509.0	71513.0	71493.0	71478.0	71461.0	71473.0	71450.0	71472.0	71436.0	71491.0	71406.0	71503.0	71403.0	71424.0	71388.0	71416.0	71368.0	71438.0	71369.0	71414.0	71396.0	71430.0	71480.0	71401.0	71366.0	71400.0	71393.0	71438.0	71359.0	71407.0	71384.0	71389.0	71454.0	71393.0	71535.0	71668.0	72108.0	72633.0	74956.0	79104.0	72407.0	71460.0	71409.0	71413.0	71502.0	71509.0	71579.0	71865.0	72140.0	72712.0	73866.0	77997.0	87480.0	95810.0	82504.0	72917.0	73399.0	75163.0	77760.0	73914.0	71823.0	71708.0	71823.0	71967.0	72366.0	73416.0	75886.0	79478.0	81827.0	74730.0	72056.0	72092.0	72211.0	72800.0	74646.0	78228.0	83883.0	81550.0	72898.0	71698.0	71638.0	71600.0	71593.0	71582.0	71575.0	71780.0	72291.0	73419.0	74158.0	74090.0	71887.0	71487.0	71572.0	71667.0	71734.0	71801.0	71457.0	71367.0	71332.0	71365.0	71327.0	71422.0	71423.0	71474.0	71370.0	71308.0	71349.0	71298.0	71273.0	71290.0	71318.0	71307.0	71330.0	71342.0	71373.0	71714.0	71676.0	71411.0	71423.0	71373.0	71343.0	71369.0	71472.0	71855.0	72662.0	74482.0	77057.0	77744.0	78149.0	73740.0	71697.0	71519.0	71572.0	71636.0	71799.0	71854.0	71963.0	72277.0	73155.0	76283.0	83493.0	96239.0	112095.0	109796.0	86411.0	73894.0	72251.0	71901.0	71793.0	71786.0	71795.0	71744.0	71815.0	72038.0	72018.0	71832.0	71708.0	71793.0	71967.0	71715.0	71574.0	71509.0	71600.0	71685.0	71667.0	71786.0	71662.0	71491.0	71521.0	71575.0	71766.0	71798.0	72029.0	72118.0	71739.0	71452.0	71554.0	71496.0	71562.0	71516.0	71565.0	71553.0	71694.0	71928.0	72449.0	73087.0	74904.0	76257.0	74794.0	73151.0	73085.0	72858.0	72795.0	72791.0	72524.0	72659.0	73507.0	75017.0	78562.0	84338.0	88445.0	98006.0	119331.0	118247.0	84437.0	74022.0	72928.0	72790.0	72536.0	72511.0	72667.0	72686.0	72494.0	72693.0	73013.0	73766.0	74309.0	76189.0	77854.0	77947.0	75530.0	73388.0	72525.0	72004.0	71761.0	71677.0	71682.0	71737.0	71713.0	71712.0	71648.0	71672.0	71695.0	71636.0	71608.0	71519.0	71463.0	71520.0	71520.0	71615.0	71727.0	71840.0	72106.0	71837.0	71557.0	71480.0	71549.0	71600.0	71695.0	71828.0	72215.0	73303.0	72947.0	72338.0	72172.0	72024.0	71828.0	71936.0	72223.0	72537.0	73166.0	74407.0	76081.0	79558.0	74594.0	72304.0	72469.0	72784.0	74006.0	78179.0	77069.0	73809.0	72003.0	71668.0	71587.0	71534.0	71671.0	71974.0	72064.0	72056.0	72083.0	72107.0	71673.0	71402.0	71416.0	71391.0	71386.0	71327.0	71339.0	71402.0	71443.0	71442.0	71564.0	71401.0	71324.0	71253.0	71242.0	71254.0	71232.0	71191.0	71253.0	71293.0	71250.0	71229.0	71309.0	71360.0	71354.0	71378.0	71413.0	71377.0	71410.0	71471.0	71496.0	71731.0	71903.0	72106.0	72243.0	71843.0	71559.0	71592.0	71496.0	71583.0	71615.0	71571.0	71740.0	71821.0	71767.0	71591.0	71375.0	71291.0	71299.0	71252.0	71405.0	71531.0	71404.0	71251.0	71253.0	71252.0	71256.0	71300.0	71461.0	71574.0	71600.0	71309.0	71280.0	71279.0	71354.0	71368.0	71536.0	71612.0	71953.0	72141.0	71877.0	71750.0	71824.0	72292.0	72248.0	71910.0	71558.0	71363.0	71362.0	71487.0	71503.0	71688.0	72029.0	72189.0	72007.0	71819.0	71892.0	72077.0	72364.0	72537.0	72394.0	72113.0	72176.0	72305.0	72216.0	72101.0	71672.0	71514.0	71374.0	71300.0	71220.0	71241.0	71290.0	71289.0	71335.0	71463.0	71570.0	71686.0	71571.0	71544.0	71575.0	71531.0	71445.0	71387.0	71451.0	71365.0	71405.0	71420.0	71474.0	71451.0	71350.0	71288.0	71259.0	71430.0	71510.0	71566.0	71637.0	71585.0	71502.0	71440.0	71272.0	71345.0	71347.0	71284.0	71297.0	71294.0	71325.0	71410.0	71608.0	71668.0	71755.0	71786.0	71727.0	71686.0	71663.0	71589.0	71879.0	71832.0	72244.0	72579.0	72857.0	72377.0	71849.0	71480.0	71433.0	71457.0	71521.0	71616.0	71780.0	71946.0	71955.0	72137.0	72037.0	71810.0	71525.0	71361.0	71332.0	71295.0	71242.0	71286.0	71331.0	71258.0	71299.0	71262.0	71256.0	71333.0	71321.0	71306.0	71358.0	71333.0	71427.0	71485.0	71647.0	71628.0	71571.0	71510.0	71576.0	71561.0	71603.0	71593.0	71519.0	71395.0	71363.0	71345.0	71498.0	71549.0	71526.0	71429.0	71478.0	71354.0	71398.0	71477.0	71589.0	71588.0	71517.0	71406.0	71392.0	71361.0	71360.0	71469.0	71442.0	71546.0	71606.0	71723.0	71894.0	71822.0	71596.0	71375.0	71339.0	71367.0	71358.0	71373.0	71440.0	71539.0	71592.0	71955.0	72236.0	72060.0	71930.0	71872.0	71772.0	71599.0	71539.0	71472.0	71598.0	71514.0	71519.0	71509.0	71554.0	71706.0	71699.0	71701.0	71813.0	71739.0	71611.0	71429.0	71382.0	71356.0	71472.0	71480.0	71412.0	71445.0	71406.0	71423.0	71490.0	71665.0	71602.0	71749.0	71477.0	71380.0	71284.0	71263.0	71238.0	71178.0	71173.0	71164.0	71113.0	71115.0	71173.0	71195.0	71155.0	71140.0	71186.0	71192.0	71226.0	71208.0	71231.0	71247.0	71281.0	71224.0	71215.0	71227.0	71205.0	71164.0	71122.0	71161.0	71142.0	71189.0	71271.0	71188.0	71260.0	71297.0	71247.0	71243.0	71205.0	71213.0	71205.0	71271.0	71225.0	71243.0	71279.0	71312.0	71293.0	71329.0	71233.0	71217.0	71195.0	71128.0	71146.0	71228.0	71204.0	71275.0	71202.0	71204.0	71118.0	71093.0	71059.0	71077.0	71095.0	71019.0	71073.0	71044.0	71085.0	MA-Form-I-Reference Pattern	5.0	5.02	5.04	5.06	5.08	5.1	5.119999999999997	5.14	5.159999999999997	5.18	5.2	5.22	5.24	5.26	5.28	5.3	5.319999999999998	5.34	5.359999999999998	5.38	5.4	5.42	5.44	5.46	5.48	5.5	5.52	5.54	5.56	5.58	5.6	5.619999999999996	5.64	5.659999999999996	5.68	5.7	5.72	5.74	5.76	5.78	5.8	5.819999999999998	5.84	5.859999999999998	5.88	5.9	5.92	5.94	5.96	5.98	6.0	6.02	6.04	6.06	6.08	6.1	6.119999999999997	6.14	6.159999999999997	6.18	6.2	6.22	6.24	6.26	6.28	6.3	6.319999999999998	6.34	6.359999999999998	6.38	6.4	6.42	6.44	6.46	6.48	6.5	6.52	6.54	6.56	6.58	6.6	6.619999999999996	6.64	6.659999999999996	6.68	6.7	6.72	6.74	6.76	6.78	6.8	6.819999999999998	6.84	6.859999999999998	6.88	6.9	6.92	6.94	6.96	6.98	7.0	7.02	7.04	7.06	7.08	7.1	7.119999999999997	7.14	7.159999999999997	7.18	7.2	7.22	7.24	7.26	7.28	7.3	7.319999999999998	7.34	7.359999999999998	7.38	7.4	7.42	7.44	7.46	7.48	7.5	7.52	7.54	7.56	7.58	7.6	7.619999999999996	7.64	7.659999999999996	7.68	7.7	7.72	7.74	7.76	7.78	7.8	7.819999999999998	7.84	7.859999999999998	7.88	7.9	7.92	7.94	7.96	7.98	8.0	8.02	8.040000000000001	8.06	8.08	8.1	8.120000000000001	8.140000000000001	8.16	8.18	8.200000000000001	8.220000000000001	8.24	8.26	8.280000000000001	8.3	8.32	8.34	8.36	8.38	8.4	8.42	8.44	8.460000000000002	8.48	8.5	8.52	8.540000000000001	8.56	8.58	8.6	8.620000000000001	8.64	8.66	8.68	8.700000000000001	8.720000000000001	8.74	8.76	8.780000000000001	8.8	8.82	8.84	8.86	8.88	8.9	8.92	8.94	8.960000000000002	8.98	9.0	9.02	9.040000000000001	9.06	9.08	9.1	9.120000000000001	9.140000000000001	9.16	9.18	9.200000000000001	9.220000000000001	9.24	9.26	9.280000000000001	9.3	9.32	9.34	9.36	9.38	9.4	9.42	9.44	9.460000000000002	9.48	9.5	9.52	9.540000000000001	9.56	9.58	9.6	9.620000000000001	9.64	9.66	9.68	9.700000000000001	9.720000000000001	9.74	9.76	9.780000000000001	9.8	9.82	9.84	9.86	9.88	9.9	9.92	9.94	9.960000000000002	9.98	10.0	10.02	10.04	10.06	10.08	10.1	10.12	10.14	10.16	10.18	10.2	10.22	10.24	10.26	10.28	10.3	10.32	10.34	10.36	10.38	10.4	10.42	10.44	10.46	10.48	10.5	10.52	10.54	10.56	10.58	10.6	10.62	10.64	10.66	10.68	10.7	10.72	10.74	10.76	10.78	10.8	10.82	10.84	10.86	10.88	10.9	10.92	10.94	10.96	10.98	11.0	11.02	11.04	11.06	11.08	11.1	11.12	11.14	11.16	11.18	11.2	11.22	11.24	11.26	11.28	11.3	11.32	11.34	11.36	11.38	11.4	11.42	11.44	11.46	11.48	11.5	11.52	11.54	11.56	11.58	11.6	11.62	11.64	11.66	11.68	11.7	11.72	11.74	11.76	11.78	11.8	11.82	11.84	11.86	11.88	11.9	11.92	11.94	11.96	11.98	12.0	12.02	12.04	12.06	12.08	12.1	12.12	12.14	12.16	12.18	12.2	12.22	12.24	12.26	12.28	12.3	12.32	12.34	12.36	12.38	12.4	12.42	12.44	12.46	12.48	12.5	12.52	12.54	12.56	12.58	12.6	12.62	12.64	12.66	12.68	12.7	12.72	12.74	12.76	12.78	12.8	12.82	12.84	12.86	12.88	12.9	12.92	12.94	12.96	12.98	13.0	13.02	13.04	13.06	13.08	13.1	13.12	13.14	13.16	13.18	13.2	13.22	13.24	13.26	13.28	13.3	13.32	13.34	13.36	13.38	13.4	13.42	13.44	13.46	13.48	13.5	13.52	13.54	13.56	13.58	13.6	13.62	13.64	13.66	13.68	13.7	13.72	13.74	13.76	13.78	13.8	13.82	13.84	13.86	13.88	13.9	13.92	13.94	13.96	13.98	14.0	14.02	14.04	14.06	14.08	14.1	14.12	14.14	14.16	14.18	14.2	14.22	14.24	14.26	14.28	14.3	14.32	14.34	14.36	14.38	14.4	14.42	14.44	14.46	14.48	14.5	14.52	14.54	14.56	14.58	14.6	14.62	14.64	14.66	14.68	14.7	14.72	14.74	14.76	14.78	14.8	14.82	14.84	14.86	14.88	14.9	14.92	14.94	14.96	14.98	15.0	15.02	15.04	15.06	15.08	15.1	15.12	15.14	15.16	15.18	15.2	15.22	15.24	15.26	15.28	15.3	15.32	15.34	15.36	15.38	15.4	15.42	15.44	15.46	15.48	15.5	15.52	15.54	15.56	15.58	15.6	15.62	15.64	15.66	15.68	15.7	15.72	15.74	15.76	15.78	15.8	15.82	15.84	15.86	15.88	15.9	15.92	15.94	15.96	15.98	16.0	16.02	16.04	16.06	16.07999999999999	16.1	16.12	16.14	16.16	16.18	16.2	16.22	16.23999999999999	16.26	16.28	16.3	16.32	16.34	16.36	16.38	16.4	16.42	16.44	16.46	16.48	16.5	16.52	16.54	16.56	16.57999999999999	16.6	16.62	16.64	16.66	16.68	16.7	16.72	16.73999999999999	16.76	16.78	16.8	16.82	16.84	16.86	16.88	16.9	16.92	16.94	16.96	16.98	17.0	17.02	17.04	17.06	17.07999999999999	17.1	17.12	17.14	17.16	17.18	17.2	17.22	17.23999999999999	17.26	17.28	17.3	17.32	17.34	17.36	17.38	17.4	17.42	17.44	17.46	17.48	17.5	17.52	17.54	17.56	17.57999999999999	17.6	17.62	17.64	17.66	17.68	17.7	17.72	17.73999999999999	17.76	17.78	17.8	17.82	17.84	17.86	17.88	17.9	17.92	17.94	17.96	17.98	18.0	18.02	18.04	18.06	18.07999999999999	18.1	18.12	18.14	18.16	18.18	18.2	18.22	18.23999999999999	18.26	18.28	18.3	18.32	18.34	18.36	18.38	18.4	18.42	18.44	18.46	18.48	18.5	18.52	18.54	18.56	18.57999999999999	18.6	18.62	18.64	18.66	18.68	18.7	18.72	18.73999999999999	18.76	18.78	18.8	18.82	18.84	18.86	18.88	18.9	18.92	18.94	18.96	18.98	19.0	19.02	19.04	19.06	19.07999999999999	19.1	19.12	19.14	19.16	19.18	19.2	19.22	19.23999999999999	19.26	19.28	19.3	19.32	19.34	19.36	19.38	19.4	19.42	19.44	19.46	19.48	19.5	19.52	19.54	19.56	19.57999999999999	19.6	19.62	19.64	19.66	19.68	19.7	19.72	19.73999999999999	19.76	19.78	19.8	19.82	19.84	19.86	19.88	19.9	19.92	19.94	19.96	19.98	20.0	20.02	20.04	20.06	20.07999999999999	20.1	20.12	20.14	20.16	20.18	20.2	20.22	20.23999999999999	20.26	20.28	20.3	20.32	20.34	20.36	20.38	20.4	20.42	20.44	20.46	20.48	20.5	20.52	20.54	20.56	20.58	20.6	20.62	20.64	20.66	20.68	20.7	20.72	20.74	20.76	20.78	20.8	20.82	20.84	20.86	20.88	20.9	20.92	20.94	20.96	20.98	21.0	21.02	21.04	21.06	21.08	21.1	21.12	21.14	21.16	21.18	21.2	21.22	21.24	21.26	21.28	21.3	21.32	21.34	21.36	21.38	21.4	21.42	21.44	21.46	21.48	21.5	21.52	21.54	21.56	21.58	21.6	21.62	21.64	21.66	21.68	21.7	21.72	21.74	21.76	21.78	21.8	21.82	21.84	21.86	21.88	21.9	21.92	21.94	21.96	21.98	22.0	22.02	22.04	22.06	22.08	22.1	22.12	22.14	22.16	22.18	22.2	22.22	22.24	22.26	22.28	22.3	22.32	22.34	22.36	22.38	22.4	22.42	22.44	22.46	22.48	22.5	22.52	22.54	22.56	22.58	22.6	22.62	22.64	22.66	22.68	22.7	22.72	22.74	22.76	22.78	22.8	22.82	22.84	22.86	22.88	22.9	22.92	22.94	22.96	22.98	23.0	23.02	23.04	23.06	23.08	23.1	23.12	23.14	23.16	23.18	23.2	23.22	23.24	23.26	23.28	23.3	23.32	23.34	23.36	23.38	23.4	23.42	23.44	23.46	23.48	23.5	23.52	23.54	23.56	23.58	23.6	23.62	23.64	23.66	23.68	23.7	23.72	23.74	23.76	23.78	23.8	23.82	23.84	23.86	23.88	23.9	23.92	23.94	23.96	23.98	24.0	24.02	24.04	24.06	24.08	24.1	24.12	24.14	24.16	24.18	24.2	24.22	24.24	24.26	24.28	24.3	24.32	24.34	24.36	24.38	24.4	24.42	24.44	24.46	24.48	24.5	24.52	24.54	24.56	24.58	24.6	24.62	24.64	24.66	24.68	24.7	24.72	24.74	24.76	24.78	24.8	24.82	24.84	24.86	24.88	24.9	24.92	24.94	24.96	24.98	25.0	25.02	25.04	25.06	25.08	25.1	25.12	25.14	25.16	25.18	25.2	25.22	25.24	25.26	25.28	25.3	25.32	25.34	25.36	25.38	25.4	25.42	25.44	25.46	25.48	25.5	25.52	25.54	25.56	25.58	25.6	25.62	25.64	25.66	25.68	25.7	25.72	25.74	25.76	25.78	25.8	25.82	25.84	25.86	25.88	25.9	25.92	25.94	25.96	25.98	26.0	26.02	26.04	26.06	26.08	26.1	26.12	26.14	26.16	26.18	26.2	26.22	26.24	26.26	26.28	26.3	26.32	26.34	26.36	26.38	26.4	26.42	26.44	26.46	26.48	26.5	26.52	26.54	26.56	26.58	26.6	26.62	26.64	26.66	26.68	26.7	26.72	26.74	26.76	26.78	26.8	26.82	26.84	26.86	26.88	26.9	26.92	26.94	26.96	26.98	27.0	27.02	27.04	27.06	27.08	27.1	27.12	27.14	27.16	27.18	27.2	27.22	27.24	27.26	27.28	27.3	27.32	27.34	27.36	27.38	27.4	27.42	27.44	27.46	27.48	27.5	27.52	27.54	27.56	27.58	27.6	27.62	27.64	27.66	27.68	27.7	27.72	27.74	27.76	27.78	27.8	27.82	27.84	27.86	27.88	27.9	27.92	27.94	27.96	27.98	28.0	28.02	28.04	28.06	28.08	28.1	28.12	28.14	28.16	28.18	28.2	28.22	28.24	28.26	28.28	28.3	28.32	28.34	28.36	28.38	28.4	28.42	28.44	28.46	28.48	28.5	28.52	28.54	28.56	28.58	28.6	28.62	28.64	28.66	28.68	28.7	28.72	28.74	28.76	28.78	28.8	28.82	28.84	28.86	28.88	28.9	28.92	28.94	28.96	28.98	29.0	29.02	29.04	29.06	29.08	29.1	29.12	29.14	29.16	29.18	29.2	29.22	29.24	29.26	29.28	29.3	29.32	29.34	29.36	29.38	29.4	29.42	29.44	29.46	29.48	29.5	29.52	29.54	29.56	29.58	29.6	29.62	29.64	29.66	29.68	29.7	29.72	29.74	29.76	29.78	29.8	29.82	29.84	29.86	29.88	29.9	29.92	29.94	29.96	29.98	30.0	30.02	30.04	30.06	30.08	30.1	30.12	30.14	30.16	30.18	30.2	30.22	30.24	30.26	30.28	30.3	30.32	30.34	30.36	30.38	30.4	30.42	30.44	30.46	30.48	30.5	30.52	30.54	30.56	30.58	30.6	30.62	30.64	30.66	30.68	30.7	30.72	30.74	30.76	30.78	30.8	30.82	30.84	30.86	30.88	30.9	30.92	30.94	30.96	30.98	31.0	31.02	31.04	31.06	31.08	31.1	31.12	31.14	31.16	31.18	31.2	31.22	31.24	31.26	31.28	31.3	31.32	31.34	31.36	31.38	31.4	31.42	31.44	31.46	31.48	31.5	31.52	31.54	31.56	31.58	31.6	31.62	31.64	31.66	31.68	31.7	31.72	31.74	31.76	31.78	31.8	31.82	31.84	31.86	31.88	31.9	31.92	31.94	31.96	31.98	32.0	32.02	32.04	32.06	32.08	32.1	32.12	32.14	32.16	32.18	32.2	32.22	32.24	32.26	32.28	32.3	32.32	32.34	32.36	32.38	32.4	32.42	32.44	32.46	32.48	32.5	32.52	32.54	32.56	32.58	32.6	32.62	32.64	32.66	32.68	32.7	32.72	32.74	32.76	32.78	32.8	32.82	32.84	32.86	32.88	32.9	32.92	32.94	32.96	32.98	33.0	33.02	33.04	33.06	33.08	33.1	33.12	33.14	33.16	33.18	33.2	33.22	33.24	33.26	33.28	33.3	33.32	33.34	33.36	33.38	33.4	33.42	33.44	33.46	33.48	33.5	33.52	33.54	33.56	33.58	33.6	33.62	33.64	33.66	33.68	33.7	33.72	33.74	33.76	33.78	33.8	33.82	33.84	33.86	33.88	33.9	33.92	33.94	33.96	33.98	34.0	34.02	34.04	34.06	34.08	34.1	34.12	34.14	34.16	34.18	34.2	34.22	34.24	34.26	34.28	34.3	34.32	34.34	34.36	34.38	34.4	34.42	34.44	34.46	34.48	34.5	34.52	34.54	34.56	34.58	34.6	34.62	34.64	34.66	34.68	34.7	34.72	34.74	34.76	34.78	34.8	34.82	34.84	34.86	34.88	34.9	34.92	34.94	34.96	34.98	35.0	35.02	35.04	35.06	35.08	35.1	35.12	35.14	35.16	35.18	35.2	35.22	35.24	35.26	35.28	35.3	35.32	35.34	35.36	35.38	35.4	35.42	35.44	35.46	35.48	35.5	35.52	35.54	35.56	35.58	35.6	35.62	35.64	35.66	35.68	35.7	35.72	35.74	35.76	35.78	35.8	35.82	35.84	35.86	35.88	35.9	35.92	35.94	35.96	35.98	36.0	36.02	36.04	36.06	36.08	36.1	36.12	36.14	36.16	36.18	36.2	36.22	36.24	36.26	36.28	36.3	36.32	36.34	36.36	36.38	36.4	36.42	36.44	36.46	36.48	36.5	36.52	36.54	36.56	36.58	36.6	36.62	36.64	36.66	36.68	36.7	36.72	36.74	36.76	36.78	36.8	36.82	36.84	36.86	36.88	36.9	36.92	36.94	36.96	36.98	37.0	37.02	37.04	37.06	37.08	37.1	37.12	37.14	37.16	37.18	37.2	37.22	37.24	37.26	37.28	37.3	37.32	37.34	37.36	37.38	37.4	37.42	37.44	37.46	37.48	37.5	37.52	37.54	37.56	37.58	37.6	37.62	37.64	37.66	37.68	37.7	37.72	37.74	37.76	37.78	37.8	37.82	37.84	37.86	37.88	37.9	37.92	37.94	37.96	37.98	38.0	38.02	38.04	38.06	38.08	38.1	38.12	38.14	38.16	38.18	38.2	38.22	38.24	38.26	38.28	38.3	38.32	38.34	38.36	38.38	38.4	38.42	38.44	38.46	38.48	38.5	38.52	38.54	38.56	38.58	38.6	38.62	38.64	38.66	38.68	38.7	38.72	38.74	38.76	38.78	38.8	38.82	38.84	38.86	38.88	38.9	38.92	38.94	38.96	38.98	39.0	39.02	39.04	39.06	39.08	39.1	39.12	39.14	39.16	39.18	39.2	39.22	39.24	39.26	39.28	39.3	39.32	39.34	39.36	39.38	39.4	39.42	39.44	39.46	39.48	39.5	39.52	39.54	39.56	39.58	39.6	39.62	39.64	39.66	39.68	39.7	39.72	39.74	39.76	39.78	39.8	39.82	39.84	39.86	39.88	39.9	39.92	39.94	39.96	39.98	40.0	40.02	40.04	40.06	40.08	40.1	40.12	40.14	40.16	40.18	40.2	40.22	40.24	40.26	40.28	40.3	40.32	40.34	40.36	40.38	40.4	40.42	40.44	40.46	40.48	40.5	40.52	40.54	40.56	40.58	40.6	40.62	40.64	40.66	40.68	40.7	40.72	40.74	40.76	40.78	40.8	40.82	40.84	40.86	40.88	40.9	40.92	40.94	40.96	40.98	41.0	41.02	41.04	41.06	41.08	41.1	41.12	41.14	41.16	41.18	41.2	41.22	41.24	41.26	41.28	41.3	41.32	41.34	41.36	41.38	41.4	41.42	41.44	41.46	41.48	41.5	41.52	41.54	41.56	41.58	41.6	41.62	41.64	41.66	41.68	41.7	41.72	41.74	41.76	41.78	41.8	41.82	41.84	41.86	41.88	41.9	41.92	41.94	41.96	41.98	42.0	42.02	42.04	42.06	42.08	42.1	42.12	42.14	42.16	42.18	42.2	42.22	42.24	42.26	42.28	42.3	42.32	42.34	42.36	42.38	42.4	42.42	42.44	42.46	42.48	42.5	42.52	42.54	42.56	42.58	42.6	42.62	42.64	42.66	42.68	42.7	42.72	42.74	42.76	42.78	42.8	42.82	42.84	42.86	42.88	42.9	42.92	42.94	42.96	42.98	43.0	43.02	43.04	43.06	43.08	43.1	43.12	43.14	43.16	43.18	43.2	43.22	43.24	43.26	43.28	43.3	43.32	43.34	43.36	43.38	43.4	43.42	43.44	43.46	43.48	43.5	43.52	43.54	43.56	43.58	43.6	43.62	43.64	43.66	43.68	43.7	43.72	43.74	43.76	43.78	43.8	43.82	43.84	43.86	43.88	43.9	43.92	43.94	43.96	43.98	44.0	44.02	44.04	44.06	44.08	44.1	44.12	44.14	44.16	44.18	44.2	44.22	44.24	44.26	44.28	44.3	44.32	44.34	44.36	44.38	44.4	44.42	44.44	44.46	44.48	44.5	44.52	44.54	44.56	44.58	44.6	44.62	44.64	44.66	44.68	44.7	44.72	44.74	44.76	44.78	44.8	44.82	44.84	44.86	44.88	44.9	44.92	44.94	44.96	44.98	45.0	45.02	45.04	45.06	45.08	45.1	45.12	45.14	45.16	45.18	45.2	45.22	45.24	45.26	45.28	45.3	45.32	45.34	45.36	45.38	45.4	45.42	45.44	45.46	45.48	45.5	45.52	45.54	45.56	45.58	45.6	45.62	45.64	45.66	45.68	45.7	45.72	45.74	45.76	45.78	45.8	45.82	45.84	45.86	45.88	45.9	45.92	45.94	45.96	45.98	46.0	46.02	46.04	46.06	46.08	46.1	46.12	46.14	46.16	46.18	46.2	46.22	46.24	46.26	46.28	46.3	46.32	46.34	46.36	46.38	46.4	46.42	46.44	46.46	46.48	46.5	46.52	46.54	46.56	46.58	46.6	46.62	46.64	46.66	46.68	46.7	46.72	46.74	46.76	46.78	46.8	46.82	46.84	46.86	46.88	46.9	46.92	46.94	46.96	46.98	47.0	47.02	47.04	47.06	47.08	47.1	47.12	47.14	47.16	47.18	47.2	47.22	47.24	47.26	47.28	47.3	47.32	47.34	47.36	47.38	47.4	47.42	47.44	47.46	47.48	47.5	47.52	47.54	47.56	47.58	47.6	47.62	47.64	47.66	47.68	47.7	47.72	47.74	47.76	47.78	47.8	47.82	47.84	47.86	47.88	47.9	47.92	47.94	47.96	47.98	48.0	48.02	48.04	48.06	48.08	48.1	48.12	48.14	48.16	48.18	48.2	48.22	48.24	48.26	48.28	48.3	48.32	48.34	48.36	48.38	48.4	48.42	48.44	48.46	48.48	48.5	48.52	48.54	48.56	48.58	48.6	48.62	48.64	48.66	48.68	48.7	48.72	48.74	48.76	48.78	48.8	48.82	48.84	48.86	48.88	48.9	48.92	48.94	48.96	48.98	49.0	49.02	49.04	49.06	49.08	49.1	49.12	49.14	49.16	49.18	49.2	49.22	49.24	49.26	49.28	49.3	49.32	49.34	49.36	49.38	49.4	49.42	49.44	49.46	49.48	49.5	49.52	49.54	49.56	49.58	49.6	49.62	49.64	49.66	49.68	49.7	49.72	49.74	49.76	49.78	49.8	49.82	49.84	49.86	49.88	49.9	49.92	49.94	49.96	49.98	50.0	511.47388	511.8235399999988	512.18943	512.57255	512.97401	513.39501	513.8368199999983	514.30084	514.78859	515.3016999999983	515.8419799999994	516.4113599999994	517.01197	517.6461499999994	518.3164400000001	519.0256199999984	519.77677	520.57326	521.41881	522.3175299999976	523.27397	524.29317	525.38075	526.5429499999987	527.78674	529.11995	530.55134	532.09077	533.7494	535.53982	537.47636	539.57534	541.8554099999986	544.3379799999987	547.0476999999979	550.01311	553.26733	556.8490400000001	560.80357	565.18439	570.05483	575.49045	581.58187	588.43859	596.19382	605.011	615.0921	626.6896	640.1215	655.7933	674.2282	696.1101	722.3459999999984	754.1585	793.225	841.8935	903.5264	983.0732	1088.1139	1231.0528	1434.2959	1741.97	2240.756	3081.599	4472.549	6577.523	9106.679	10500.0	9250.898999999967	6731.203	4582.386	3150.053	2281.306	1766.313	1449.8181	1241.6641	1095.7637	988.7881	907.9067	845.3206999999983	795.9539999999994	756.3651999999979	724.1545	697.61	675.4855	656.8573999999983	641.0297	627.4709	615.769	605.6011	596.7114299999994	588.8950199999994	581.98637	575.8505899999986	570.37685	565.47346	561.06404	557.08455	553.48096	550.20749	547.22507	544.5002599999987	542.0042599999994	539.7122099999987	537.60249	535.65631	533.8571999999976	532.19073	530.64419	529.20636	527.8672899999974	526.61815	525.4510699999979	524.3590199999983	523.3357199999994	522.37551	521.47333	520.62458	519.8251399999994	519.07127	518.3595499999986	517.68692	517.0505699999983	516.4479199999977	515.8766599999987	515.334619999998	514.81987	514.3305799999994	513.8651299999973	513.4219699999983	512.99971	512.59707	512.21283	511.84591	511.4952599999988	511.15995	510.8390999999999	510.53188	510.2375299999989	509.955347	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.0	500.1502582	500.154513	500.1589511	500.1635831	500.1684205	500.1734755	500.1787615	500.1842927	500.1900845	500.1961535999989	500.2025178	500.2091966999999	500.2162113999996	500.2235845999999	500.2313412999989	500.2395086	500.2481156999999	500.257195	500.2667814999999	500.2769137999989	500.287634	500.2989885	500.3110282	500.3238094999999	500.3373943	500.3518514	500.3672572	500.3836962	500.4012629999999	500.420063	500.4402142	500.4618491	500.4851167999988	500.5101857	500.5372462	500.5665147999989	500.5982378999996	500.6326974	500.7131751999999	500.7553207	500.8013797999996	500.851856	500.9073363999996	500.9685093999996	501.0361859999988	501.111326	501.1950759999999	501.288808	501.394181	501.513211	501.648372	501.802721	501.9800739999989	502.18524	502.4243489999996	502.705306	503.0384429999999	503.4374569999989	503.920808	509.6311169999988	510.514	511.59894	512.9609399999994	514.71466	517.0474199999983	520.29697	525.12783	532.8454799999994	545.72572	566.9120299999979	598.90147	637.4037	658.973	640.6103	602.8153999999994	570.5475099999983	549.1340699999994	536.28453	528.82449	524.4002199999983	521.644	519.8573199999979	523.77291	523.17087	522.88397	522.83847	522.98583	523.29372	523.74078	524.3132499999994	525.0029899999994	525.8060999999987	526.7221099999994	527.75356	528.90572	530.18659	531.6071199999986	533.18155	534.92814	536.8701999999994	539.0376899999983	541.4698099999994	544.21932	547.3606599999977	551.00813	555.3573299999977	560.76649	567.8640399999994	577.58542	590.9223299999983	607.7520999999994	623.4223999999994	629.3567999999987	627.5745	627.1111999999994	631.5753	641.1612999999983	655.5445	675.4114999999994	700.2141	732.0083	773.1632999999994	827.4224999999986	906.8961999999987	1010.9427	1167.1353	1418.4302	1840.449	2539.431	3604.974	4914.663000000001	5708.673000000001	5147.879	3861.698	2736.638	1982.415	1527.121	1261.6222	1104.0853	1006.531	944.6393	906.5786	886.4753000000001	881.5672999999975	891.159	916.2507	960.4974999999994	1030.6473	1140.6263	1319.0116	1620.953	2136.738	2977.001	4185.347000000001	5428.314	5707.38	4698.474999999999	3392.731	2398.428	1770.316	1390.5758	1164.2095	1022.4271	927.4381999999994	860.2494	811.0523999999994	774.2697000000001	746.4331999999994	725.2678	709.2370999999994	697.2881	688.6968	682.9725	679.7984	678.9951	680.5009	684.3648000000001	690.7501999999994	699.9512999999977	712.4245999999994	728.8767	750.2033	777.8423999999983	813.8673999999982	861.4723	925.8449999999987	1016.1329	1148.1833	1348.8449	1660.395	2138.214	2815.301	3686.934	4844.978999999998	6181.612	6731.672	5755.753000000001	4204.073	2949.165	2128.262999999999	1634.443	1343.0538	1166.0797	1054.5735	980.6322999999983	945.3465999999981	940.1457	957.8756000000001	970.7141	938.0241	876.0042000000001	821.6537000000001	785.8253999999994	766.1445	758.2571999999986	758.9082000000001	766.4352999999983	780.4556999999983	801.4924	830.8316999999978	870.6265999999994	924.2359	996.9077999999994	1097.2177	1240.4434	1456.4067	1804.352	2390.925	3371.794	4889.709	6846.415	8242.112000000002	7658.281	5758.081	3984.883	2765.105	2015.826	1571.622	1301.3618	1125.9412	1004.2672	915.6948	849.109	797.8904	757.8051999999986	726.0569999999987	700.8173999999987	681.0017	666.1568999999994	656.2963	651.3946	649.6639	644.6218	631.1661999999984	614.809	601.0087	590.62862	582.9504999999994	577.1320299999983	572.5623299999982	568.8812899999994	565.8973199999994	563.51082	561.67214	560.3641199999979	559.5968800000001	558.7952	559.27217	554.75043	557.07854	560.6202499999994	565.72236	573.0303	583.64519	599.37668	624.1159	665.3039	735.4875999999994	850.9868	1021.6965	1212.3417	1286.2802	1159.6144	964.4545999999987	808.4252999999983	706.7746	645.6154	609.2563	586.6957600000001	571.74314	561.27499	553.70582	548.16133	544.1201199999994	541.26355	539.4069299999983	538.467049999998	538.4518199999983	539.47028	541.77361	545.8659899999986	552.77631	564.60324	585.24303	620.6369999999994	669.6856	745.9055999999994	809.1593	798.8808	726.4809	652.6508	600.3133	567.7196699999994	548.30833	536.5322499999982	528.9313199999987	523.67792	519.8555899999986	516.9776399999994	514.75775	513.01883	511.62806	510.50679	509.596066	508.853952	508.214928	507.729781	507.347422	507.0587729999999	506.859664	506.750835	506.7385899999989	506.83634	507.067737	507.4733019999989	508.125641	509.162743	510.84593	513.6215	518.1151	524.9019099999994	533.5026299999977	540.5423499999994	543.7641199999994	548.24199	557.9575199999977	568.201	566.2509	551.3258999999994	535.3579599999977	523.7766299999994	516.44408	512.0126699999979	509.2916189999989	506.775614	505.55655	504.663454	503.9854309999996	503.457264	503.037263	502.697396	502.4181959999988	502.185809	501.9901669999988	501.823815	501.681148	501.557885	501.4507219999999	501.357083	501.274943	501.2027069999999	501.585263	501.541982	501.506162	505.8083329999992	505.9086589999989	506.0207559999996	506.145009	506.2820699999999	506.4329269999996	506.599013	506.4875489999989	506.6990789999999	506.9351359999986	507.2030009999999	507.515549	507.897735	508.3980759999992	509.100567	510.1205499999999	511.5484799999999	513.22274	514.28151	513.90482	512.8568399999994	512.037249999998	511.63438	511.56527	511.7166099999992	512.00548	512.38498	512.8326499999976	513.33879	513.89984	514.51538	515.18699	515.9176899999983	516.71173	517.57446	518.51237	519.5331199999994	520.6457	521.8605799999987	523.18996	524.64807	526.22739	527.9963299999994	529.95303	532.12465	534.54349	537.24821	540.2276299999982	543.6551899999994	547.54054	551.9686699999982	557.0452299999977	562.9028199999987	569.70971	577.68193	587.1004800000001	598.3361499999982	611.8860999999994	628.4291999999994	648.9118	674.6879	712.5258	760.4881	820.0027	904.5121999999986	1030.3934	1225.6699	1534.125	2005.739	2658.432	3502.905	4494.893	5052.762	4493.81	3361.503	2387.673	1735.54	1338.4487	1102.3544	957.0954	861.6142	794.7982	745.9333	709.1271999999987	680.8004	658.623	641.0157	626.8771999999987	615.423	606.0826	598.4351499999987	592.1596500000001	587.02777	582.8510799999987	579.48875	576.8320299999976	574.79716	573.3201199999982	572.3528999999982	571.86077	571.82039	572.21844	573.0508199999994	574.3222799999983	576.0463599999994	578.24574	580.9529999999982	584.21181	588.07856	592.80573	598.12605	604.3275999999979	611.5501999999987	619.9689999999994	629.8045999999994	641.3364999999984	654.9226999999979	671.0254	690.2496	713.3978	741.5504	776.1883	819.3805	874.0844	944.644	1037.6979	1164.0772	1343.3365	1613.075	2047.008	2773.255	3970.864	5785.14	7988.521	9417.616	8837.563	6796.392	4730.775	3256.626	2335.683	1785.472	1451.2571	1235.6276	1087.6034	980.4220999999983	895.8150999999987	834.1075999999994	785.6919	747.0460999999987	715.7344	690.0305	668.6852	650.7775	635.6169	622.6785	611.5572999999976	602.179	593.8190199999987	586.51442	580.1068299999994	574.46884	569.4976399999994	565.11044	561.2410599999994	557.8376499999976	554.8611899999979	552.28488	550.09454	548.29011	546.88892	545.9315699999979	545.49247	545.7	546.78022	549.1612899999986	553.70571	562.10502	577.24694	602.9590999999994	641.7852	686.3698999999987	705.5475999999983	677.1185	630.5742	592.68922	567.79883	552.7679699999983	543.8784000000001	538.97207	535.645229999998	533.65863	532.72564	532.80395	534.0859	537.1338	543.14406	554.17188	572.8658800000001	600.6654999999994	631.0984	641.1424999999994	618.8405999999983	586.65989	561.3277499999994	544.8782599999994	534.9613199999984	529.03473	520.64477	514.09538	512.6576599999979	511.7297399999989	511.2252099999992	510.9813299999988	511.00464	511.28363	511.8294599999999	512.69601	513.90958	515.59321	517.9145099999994	521.1524699999983	525.8115899999987	532.88487	544.33897	563.66483	595.8325699999976	645.2164	706.8806999999994	746.5035	722.6517	662.2058	608.23	571.72772	549.53458	536.49198	528.64336	523.6465499999994	520.29775	517.9947	516.415	515.3705599999994	514.74674	514.47484	514.51814	514.86473	515.5247	516.5305599999994	517.9411700000001	521.08904	523.6716699999994	527.10955	531.73435	538.08686	547.1321199999983	560.58156	582.72186	619.6938	681.3654999999983	776.6545	897.7309	980.7529999999994	940.9504999999994	822.9627999999987	714.8117999999994	640.9361999999983	595.74557	569.0492899999994	552.87658	542.4559099999987	535.3438199999994	530.2578999999994	526.55993	523.86335	521.8109199999986	520.50948	519.77145	519.61501	520.18116	521.8213999999994	525.19372	531.23231	540.69857	552.3556599999976	559.23919	554.4216999999983	544.20469	536.5457	533.5172299999977	534.50869	536.9461699999977	536.1674399999994	531.3551999999979	526.2470499999994	522.69578	520.68754	519.78513	519.59854	519.8810599999994	520.5077	521.42737	523.0475799999994	531.0500599999987	532.8344999999994	535.2355199999994	538.08544	541.4786299999994	545.5434299999994	550.4552199999977	556.4566599999977	563.88924	573.24442	592.1981	608.1759	629.8287	660.6559999999994	707.6012000000001	783.9535999999994	911.5624999999983	1117.6274	1414.6378	1727.776	1817.656	1590.101	1283.7305	1057.4685	930.3928999999994	882.9200000000001	891.0049	920.5638	928.6414	925.0197000000001	959.6819	1054.4044	1176.0237	1208.1107	1091.8568	933.2673999999994	810.8811000000001	733.8240000000001	690.7139	668.4441999999987	654.7851000000001	641.2619999999994	628.6118	619.5469999999987	614.2419	611.9266999999983	611.8499999999987	613.7420999999994	616.8305999999984	621.2368	626.9477999999987	634.1182	642.6876	652.9359999999994	665.1268	679.5706	696.8305999999984	717.4942	742.4139	772.7539	810.1308	856.8364999999984	916.2052	993.2454	1096.0389	1239.1562	1449.0323	1780.091	2329.18	3237.435	4638.644	6435.04	7730.236	7254.868	5612.076	4105.685	3133.042	2643.128	2534.071	2775.467	3435.48	4621.69	6317.883000000001	7841.152	7745.045	6084.209	4296.959	3005.208999999998	2192.633	1705.777	1410.057	1219.7384	1089.1455	994.4399999999994	926.7938	879.3168000000001	849.3954	835.0644999999994	829.663	817.0536	792.3935	770.2678999999994	752.8205999999986	728.6234	697.7704	670.5275999999986	649.7409	635.5458	625.6493	618.7678	614.1876	611.6569999999994	611.2341	613.1205	617.6859	626.273300000001	642.7724000000001	672.8757	722.1166000000001	789.0967000000001	845.692	844.2908	801.2036	765.7192	744.6708	717.05	681.3144999999994	652.3323999999986	634.7127	626.8960999999994	626.8086	633.6515999999987	648.7361999999994	676.3341999999986	724.2204	802.2825	914.9295999999994	1034.0902	1071.6505	995.6481	894.9961999999994	827.0647	796.7521999999987	792.0473999999994	803.8936	835.4322999999976	889.4986	994.8110999999986	1178.4827	1494.9418	2012.679	2761.462	3544.246	3745.284	3135.557	2325.625	1709.514	1325.0496	1105.8718	1002.5148	952.6214	899.0198	821.6278	747.3250999999987	691.3208999999994	652.3588	625.1758	605.2899	590.17155	578.3720499999994	568.9458099999994	561.26576	554.90353	549.48184	544.9423899999994	541.0600199999986	537.66275	534.9261699999979	532.37588	530.13798	528.16819	526.4310899999994	524.89844	523.54788	522.3621299999971	521.3285099999994	520.43879	519.68629	519.07937	518.62388	518.3391199999983	518.26147	518.4602299999974	519.07434	520.13442	522.62444	526.98495	533.82435	542.3651099999979	548.08602	545.3986	538.21313	532.5221499999986	530.11478	531.25496	536.3078299999979	546.52559	563.4519999999983	586.4278899999994	607.5092	618.5811	620.7913	608.037699999998	582.5640499999994	558.19578	540.8015399999994	529.78095	523.07165	519.17061	516.4341499999994	514.53004	513.14818	512.1206999999994	511.34834	510.7680999999992	510.33843	506.9132159999988	506.8943729999999	506.8682789999999	506.9263319999986	507.067087	507.2932599999988	507.636473	508.060241	508.606646	509.142763	510.02902	511.15603	512.60303	514.48695	516.99851	520.4501999999983	525.41594	533.04234	545.29514	565.57016	597.8826399999994	644.218	697.3538	726.66	699.6064	644.1653	596.58279	564.8618399999987	545.70534	534.47874	527.73394	523.4608099999994	520.63143	520.05576	518.8386099999987	518.10743	517.7622199999979	517.74317	518.01856	518.57863	519.4332899999994	520.61281	522.1715	524.19555	526.81878	530.2636199999994	534.9540199999986	541.6319199999994	551.54148	566.05884	585.8176499999979	607.3489	622.3654999999983	634.0322999999979	658.7124	710.8141999999987	801.1807	929.2351	1047.7401	1062.5348	986.5319999999994	908.8839	853.9706	829.7817	846.3472999999973	876.1315999999994	856.6984	782.5908	708.9948	660.3267999999994	638.0051	637.1873	649.395	655.5269000000001	638.5120999999994	611.3701999999994	590.7362099999987	580.0975199999987	576.22182	572.11442	564.38986	556.88779	552.3049599999994	550.9226799999986	552.60617	557.646219999998	567.00178	582.13329	603.7866	628.5862999999994	652.2027	682.2104	722.2234	746.8031	726.7951	685.3222999999977	653.1161	638.0375999999983	638.3889	652.6038	682.4034	735.4249999999994	828.0989	986.4627999999987	1238.5519	1579.595	1868.283	1832.262	1512.543	1181.8032	946.6422999999982	801.2365	714.6813	662.7752	629.8522999999973	607.6278999999994	591.9612299999973	580.67382	572.50471	566.67224	562.6798	560.25842	559.1564	559.3471499999977	560.8669599999977	563.85479	568.5441499999994	575.52007	585.5412899999984	600.0952	621.8956000000001	655.8381999999987	709.5184	792.9401999999984	913.7420999999994	1059.6347	1216.5159	1372.5005	1457.0707	1470.2202	1441.6234	1299.566	1083.082	896.3781	768.9653000000001	689.3932	640.5802	609.8686999999983	589.42039	575.15184	564.98682	557.76147	552.4524299999977	547.75644	542.92375	538.57948	535.16007	532.67199	530.8453499999994	529.5932299999994	528.8336899999994	528.5456899999994	528.77611	529.62945	531.5069999999994	534.89351	540.28043	548.37272	557.28137	561.40532	558.57426	554.60174	553.5018199999994	556.0468999999994	562.28956	572.67588	588.70049	613.8959	655.5115999999994	726.2132	843.2698	1018.3087	1226.8111	1333.8301	1222.498	1014.0892	839.6689	724.6752	656.0649999999994	617.0490999999994	595.77782	585.8972199999978	584.07276	585.78721	582.27432	570.8176099999977	558.8065799999994	550.57996	546.8086499999994	546.94384	549.48321	554.40351	564.8333700000001	582.3110799999994	600.1553	600.6901	580.82436	557.7816299999994	540.4290999999994	529.3711999999994	522.59948	518.3928599999994	515.11143	513.17841	511.17752	510.1021799999999	509.313854	508.7336629999999	508.3313249999989	508.0940039999999	508.024651	508.143999	508.4981429999989	509.178693	510.37202	512.5194	516.19993	522.5571699999977	532.71934	546.4301199999983	557.79516	555.8631299999979	542.70759	529.30317	519.792	513.8580499999994	510.31727	508.172185	506.837669	505.9425179999996	505.372206	505.049006	504.8461889999999	504.560745	504.0742179999999	503.7434	503.3389119999989	503.037146	502.81231	502.6394159999999	502.500881	502.38614	502.2891059999992	502.20607	502.134559	502.072806	501.2201669999992	501.195746	501.447852	501.44225	501.4418749999999	501.446451	501.4557929999999	501.469798	501.4884359999988	501.511744	501.539827	501.572854	501.5731709999989	501.633973	501.782641	501.842852	501.9101759999988	501.9762569999988	502.060467	502.154556	502.259877	502.3780919999999	502.5112549999996	502.579297	502.752878	502.951225	503.179662	503.445173	503.757087	504.128101	504.575879	505.125612	505.814382	506.699393	507.876077	509.5210709999996	512.19363	516.14847	522.68157	533.14059	548.17381	563.76859	568.01643	556.62095	541.49327	530.1968	523.4245599999994	520.0052499999994	518.8689399999994	519.17299	520.8165899999987	524.1362899999987	529.67211	538.4270099999983	551.00454	565.65936	578.16497	591.365149999998	613.0804	645.726	683.7929	699.3457999999994	670.4385999999994	625.0321999999983	589.21794	567.2467	556.18387	552.9261799999994	556.0642499999987	566.5472299999973	587.8453599999987	625.278	682.7239	750.3587	783.0815	744.3227999999987	675.797	619.2618	582.4822799999994	561.05994	549.55968	544.3165499999986	543.8155299999979	548.3565599999976	559.5529899999987	579.22999	606.0378000000001	628.6297	626.8500999999983	600.5699	571.52683	550.3824599999994	537.16431	529.44318	525.0316099999984	522.5362499999983	521.22493	520.75967	521.0069599999994	521.9512299999973	523.67237	526.3651999999979	530.4160499999994	536.6274099999994	546.4902	562.8865999999994	590.1676899999983	633.0128999999994	690.8938000000001	741.4642999999983	743.6282	707.7744	677.1857	661.9824	646.3109999999994	624.8745	610.2193	609.7667	626.4286	657.8288	685.9408	685.6713	666.2912	642.2411999999994	610.9120999999986	580.12347	557.71854	543.4631399999994	534.60884	528.9175599999983	525.3345999999987	523.49175	523.27747	525.07378	529.4561499999983	537.61586	548.97859	558.17214	556.11243	545.301299999998	534.97405	528.51471	525.8671699999971	526.6042199999994	531.0246	540.5973	557.4028299999983	582.5316799999994	610.9160999999987	621.342499999998	601.4901	571.6402599999986	547.8925699999983	532.4203199999994	523.0862599999994	517.5871099999994	514.11096	511.80022	510.1863499999992	509.040347	508.2319469999989	507.71757	507.393406	507.420042	507.678221	507.9334379999988	507.9519989999989	507.7359099999989	507.742427	508.150946	509.107771	510.8867999999989	513.9933	519.29944	526.93489	535.8645399999994	540.99289	539.57663	537.73471	540.3192399999994	546.09681	547.41174	539.3736699999994	528.18772	519.5659599999987	513.9374099999983	510.51573	508.451863	507.0912839999999	506.234499	505.65008	505.244464	504.9681369999988	504.7911779999986	504.564833	504.542221	504.519684	504.628532	504.80883	505.0762889999999	505.459389	505.9987979999988	506.744907	507.7052249999999	508.7588779999999	509.9521869999999	511.4752899999999	513.8416199999976	517.4402399999987	520.9440199999987	522.8792599999994	523.76598	526.2519599999994	532.4221999999982	544.1262199999983	563.008	587.73103	607.1813	607.0494	594.5961	583.5573599999987	574.3669099999979	562.4062799999994	552.04144	547.6471299999977	550.6256599999994	561.67051	580.2976199999994	599.61208	604.0552999999983	593.0502499999986	583.3477899999987	582.3220499999983	586.0006	586.19275	581.74617	579.77991	587.7266199999987	605.8467999999987	623.7193	624.378	612.3173999999987	608.2084	621.7089	653.9753000000001	693.4047	704.0146	668.1223	619.4189	581.19769	556.4659999999986	541.64396	532.73423	527.17402	523.4657199999994	520.9429099999983	519.22793	518.01649	517.22194	517.0086199999994	516.8564999999983	516.94868	517.29029	517.8881	518.76532	519.9643199999994	521.5524799999994	523.6325299999982	526.3616099999977	529.98949	534.9466999999979	542.01806	552.69316	569.5568199999987	596.42367	637.3489999999994	691.1703	741.5641999999987	773.1585	796.3242999999983	810.3495999999986	796.4861000000001	751.6691999999994	692.6093	644.7684	616.7583	607.1621999999983	614.7383	640.8153999999994	686.8151999999984	743.2455	770.793	737.1946	678.1327	630.1215	600.0745	584.41896	578.8492199999977	580.50316	587.75231	598.1404199999994	608.1096	620.2994	643.4705	687.0616999999982	760.5388	869.1334	991.3775999999987	1059.5695	1062.0012	1081.4934	1144.0154	1168.5862	1074.2258	931.5464999999994	822.6042	765.5098	756.7354	791.2911	861.8135999999994	945.2897	976.0209	923.2858	851.3135999999994	796.7171999999994	749.6130000000001	710.8149	695.172	709.4475999999979	751.564	806.1346	838.3503999999994	806.8787	731.4057	660.9864	611.8164999999987	580.9686299999979	562.21185	550.59558	543.14779	538.3775299999983	535.61353	534.48314	534.62359	536.38449	541.0406199999983	548.63303	555.1551599999987	553.23619	543.4086599999994	532.76869	524.97105	519.8517999999987	516.63114	514.5651099999984	513.1502699999983	512.10332	511.35042	510.7815199999986	510.36617	510.0852499999999	509.932899	509.9163919999988	510.06123	510.19842	510.9124699999999	512.19795	514.4028199999987	517.8954	522.60405	526.68328	526.8028499999994	523.8416999999977	521.43677	521.22419	523.64873	528.9428099999986	536.8673999999982	547.01537	556.47028	557.80905	550.4073099999994	540.6199299999994	533.71908	530.40898	530.11524	534.23285	543.3389199999987	559.28329	583.22446	610.9458999999994	626.7713	625.9398	628.214	644.6418	663.4835	654.758	619.2765	583.8610799999987	559.45578	544.8277399999994	535.5328099999994	528.4353199999994	523.1862199999994	519.68458	517.24108	515.55439	514.0171699999979	512.8472499999974	512.18714	511.97223	512.2010299999994	512.9166199999979	514.28385	516.66936	520.6525299999979	526.85348	535.4321099999979	543.93077	546.8218299999982	544.6251199999994	544.0933	549.76376	564.58425	591.7065700000001	632.1835	675.4639999999994	696.1837	684.9955	649.4961999999994	606.9387	572.54698	549.4559599999984	535.15836	526.4252300000001	520.912699999998	517.2401599999994	514.67021	512.8129699999977	511.4523899999999	510.45229	509.7315599999986	509.2370419999999	508.9363749999986	508.7964479999989	508.848444	509.087305	509.543899	510.28827	511.42457	513.47105	516.3285099999994	520.92884	528.05804	537.6169199999994	546.70259	549.23563	546.77029	546.9738	554.357539999998	570.73906	595.06353	621.5516999999983	640.7241	635.8875999999987	610.3835	587.3692199999977	577.84039	582.70685	597.4226399999984	606.8186000000001	594.7794	570.61456	549.63036	535.5976000000001	527.3216499999982	523.00854	521.4829599999994	522.3242399999987	525.5268099999994	530.6021499999994	534.73167	534.3161299999977	531.8311199999977	532.2602399999994	537.2785	545.63088	550.7822199999994	545.6426599999983	534.9486299999983	525.27914	518.88858	515.27574	513.5666899999983	513.05301	512.79106	511.9254599999988	510.74769	509.909065	509.5970129999992	509.734689	509.9087099999988	509.822351	509.5911509999988	509.4885289999988	509.682177	510.16075	510.94461	512.07681	513.62689	515.62499	517.88194	520.10825	522.6415199999986	526.2692099999994	531.72101	540.10844	553.61155	576.1871	613.6654	671.5591999999994	746.1534	802.123	788.6695	729.5640999999994	678.0220999999987	645.3045999999994	618.7123	593.46894	575.24438	566.5101499999994	565.77297	566.8113999999994	560.61035	548.6612499999983	537.9444199999994	530.78657	526.9560999999983	525.8877	526.8660299999973	529.2615099999994	530.98485	529.79157	527.0212099999983	524.8059999999994	524.0228	524.59583	526.2432199999994	529.02179	533.1527199999994	539.19971	548.27758	562.3327499999994	584.27679	617.2454	660.9393	707.7338	751.5074	789.6911	834.4073999999994	904.5559999999994	976.9726000000001	973.9585	874.1936000000001	757.723	670.9328999999987	615.5107	582.1434400000001	561.9875899999994	549.20547	540.6192	534.6429399999994	530.51346	527.89591	526.69613	526.88239	527.95894	528.21417	526.26649	523.71416	522.3064999999987	522.60639	524.68094	527.9076799999987	530.0523199999986	529.19967	527.51328	527.60905	530.57038	536.77929	545.4565899999986	552.39579	553.68602	553.9175299999976	558.8926699999977	569.19675	578.73972	581.39449	583.10952	593.50596	615.8538999999994	647.7982	676.8144999999994	690.5625999999982	695.6025	689.4295999999994	669.0744	656.4694999999994	667.4523999999986	701.5436	738.1743	739.5718	696.7053	644.8255999999986	607.8558999999987	587.9770199999994	581.62785	586.1152599999994	594.9202699999979	593.10081	575.6415299999983	555.4325899999984	540.11972	530.131	523.99745	520.32454	517.9451799999994	516.47049	515.66972	515.47617	515.88839	517.28737	520.08182	525.4634	534.9006499999994	549.3091099999994	567.71609	579.2475199999986	571.4904	553.00168	536.71927	525.8686599999982	519.52431	516.2572399999987	515.10243	515.64597	517.76356	520.4095999999994	521.1422699999977	518.95895	516.14054	514.7216599999994	515.0468999999994	516.64448	517.8532299999977	516.9951199999994	515.29822	514.6572699999977	515.93531	519.7682099999994	526.7176299999983	536.2619199999987	543.6816699999994	541.4327899999994	531.97054	522.9174899999994	516.7791	513.25861	511.56409	511.10997	511.6904799999999	513.50506	516.3319999999983	518.65507	517.97291	514.9040199999994	511.96708	510.22401	509.148083	508.8261429999989	508.949141	509.413223	510.2005199999988	511.30443	512.966059999998	515.4392099999984	519.1761	524.91869	533.5522199999976	545.3976499999983	558.9220199999982	572.2471499999994	584.5192199999987	596.60395	606.7783	617.0065999999994	636.3099	661.7458	677.207	662.4640999999987	622.8548999999994	584.5256299999983	557.67829	541.04813	531.22883	525.43583	522.01644	519.9492899999987	518.9378699999982	518.6681599999994	519.09099	520.4315699999979	522.8600099999983	526.96437	533.72338	545.10365	563.9567599999987	593.16399	631.1538	664.7375999999994	681.8258999999994	677.6512999999983	645.4454999999994	604.1893	572.6054	553.4158199999994	544.0262399999987	541.4631499999994	542.554	542.28709	537.11954	530.08447	524.22443	520.10041	517.4165599999984	515.8181499999994	515.0402699999979	515.0192	515.69812	517.18715	519.68493	523.32474	527.7252599999994	532.1614500000001	537.90432	548.09827	566.21791	595.13375	632.3014000000001	658.0895	647.8398999999994	617.1155	593.0669299999979	584.9048299999994	593.77459	617.8978	646.5566999999983	652.5104	626.0788	593.0309099999994	569.61464	555.9918699999994	546.21321	536.61975	528.5420599999983	522.850469999998	519.20042	516.99108	515.73344	515.24857	515.3465899999983	516.11936	517.6656199999983	520.19431	524.6561699999982	532.2756	545.25341	566.27903	596.28565	627.3689999999987	639.0622999999977	2θ (o)

Linear Intensity (a.u.)

MA from Toluene	0.103923048454132	0.115036226178251	0.543077649451101	0.958140560321572	1.486483546270637	1.653612207663371	1.6772596698186	1.832293644588662	1.926248512869857	1.98333893556632	2.108372199905257	0.103923048454132	0.115036226178251	0.543077649451101	0.958140560321572	1.486483546270637	1.653612207663371	1.6772596698186	1.832293644588662	1.926248512869857	1.98333893556632	2.108372199905257	0.007	0.01	0.02	0.03	0.04	0.05	0.06	0.07	0.08	0.09	0.1	42.14	42.05666666666642	41.89666666666646	41.76333333333333	41.52333333333333	41.10333333333333	40.91	40.58000000000001	40.28666666666646	40.06666666666648	39.85666666666638	MA from DEE	1.732411613907043	0.933380951166243	0.0141421356237281	0.141421356237312	0.296984848098351	0.0212132034355972	0.0707106781186558	0.374766594028871	0.332340187157677	0.00707106781186407	0.579827560572969	1.732411613907043	0.933380951166243	0.0141421356237281	0.141421356237312	0.296984848098351	0.0212132034355972	0.0707106781186558	0.374766594028871	0.332340187157677	0.00707106781186407	0.579827560572969	0.007	0.01	0.02	0.03	0.04	0.05	0.06	0.07	0.08	0.09	0.1	45.735	44.06	40.86	39.93	39.37	39.135	39.06	39.005	38.765	39.505	40.38	MA from EA	0.898025612106918	0.141421356237307	0.700035713374684	0.325269119345813	1.435426765808692	1.428355697996828	1.159655121145938	0.890954544295049	0.671751442127222	0.537401153701775	0.148492424049176	0.898025612106918	0.141421356237307	0.700035713374684	0.325269119345813	1.435426765808692	1.428355697996828	1.159655121145938	0.890954544295049	0.671751442127222	0.537401153701775	0.148492424049176	0.007	0.01	0.02	0.03	0.04	0.05	0.06	0.07	0.08	0.09	0.1	41.785	41.56	42.435	41.87	41.455	40.99	40.39	39.73000000000001	39.125	38.83	38.615	MA from DCM	0.494974746830585	0.19091883092037	0.459619407771255	0.53740115370178	0.0707106781186558	0.615182899632295	0.459619407771255	0.459619407771255	0.629325035256028	0.0353553390593304	0.735391052434009	0.494974746830585	0.19091883092037	0.459619407771255	0.53740115370178	0.0707106781186558	0.615182899632295	0.459619407771255	0.459619407771255	0.629325035256028	0.0353553390593304	0.735391052434009	0.007	0.01	0.02	0.03	0.04	0.05	0.06	0.07	0.08	0.09	0.1	44.86	43.79	41.29	40.17	39.1	38.5	38.86	38.88	38.91	40.2	42.21	MA from Acetone	0.682519840981443	0.273007936392577	0.340196021924616	0.321869538788621	0.442266887749918	0.605061980296234	0.639087891712345	0.577350269189626	0.416453278692018	0.512867754234301	0.884759854423786	0.682519840981443	0.273007936392577	0.340196021924616	0.321869538788621	0.442266887749918	0.605061980296234	0.639087891712345	0.577350269189626	0.416453278692018	0.512867754234301	0.884759854423786	0.007	0.01	0.02	0.03	0.04	0.05	0.06	0.07	0.08	0.09	0.1	45.82333333333333	45.58333333333334	45.38333333333333	44.9	44.66	44.38	44.12333333333334	43.95333333333333	44.10333333333333	43.98666666666643	43.75	MA from IPA	3.309259735953042	3.69816846560564	1.548563850798538	0.982878425849301	1.294005409571381	2.036467529817254	1.732411613907038	1.647558800164654	1.159655121145938	0.0989949493661171	1.159655121145938	3.309259735953042	3.69816846560564	1.548563850798538	0.982878425849301	1.294005409571381	2.036467529817254	1.732411613907038	1.647558800164654	1.159655121145938	0.0989949493661171	1.159655121145938	0.007	0.01	0.02	0.03	0.04	0.05	0.06	0.07	0.08	0.09	0.1	52.46	50.865	49.655	49.115	49.775	49.72	49.065	48.255	47.53	46.36	45.71	MA from Methanol	2.016358103115602	1.744677620650876	0.91656969184018	0.365285276644618	0.0953939201416942	0.832886546895795	0.375277674973256	0.465223960403306	0.891309897473	1.18601573907488	2.76918760650123	2.016358103115602	1.744677620650876	0.91656969184018	0.365285276644618	0.0953939201416942	0.832886546895795	0.375277674973256	0.465223960403306	0.891309897473	1.18601573907488	2.76918760650123	0.007	0.01	0.02	0.03	0.04	0.05	0.06	0.07	0.08	0.09	0.1	50.34	49.66000000000001	49.03	48.46666666666646	47.93	47.83000000000001	47.20333333333334	46.61666666666644	46.59666666666648	46.55666666666643	46.37	Fractional  Surface Coverage (n/nm) (-)
Dispersive Surface Energy (γd) (mJ/m2)

n/nm=0.04	1.4	2.9	5.3	7.3	10.4	6.1	12.3	41.52	39.13	41.455	39.2	44.66000000000001	50.66000000000001	47.93	Elongation (En50)	10.4	7.3	5.3	6.1	1.4	2.9	12.3	0.310000000000002	0.418	0.463	0.349	0.449	0.48	0.373000000000002	Polar Component of the Hansen Solubility Parameter  (δp) (MPa1/2)
Dispersive Surface Energy (γd) (mJ/m2)
Elongation (En 50)(-)


n/nm=0.04	1.4	2.9	5.3	7.3	10.4	6.1	12.3	5.22	2.79	6.3	3.0	4.52	4.149999999999999	2.63	Polar Component of the Hansen Solubility Parameter (δp)  (MPa1/2 )
Acid-Base Surface Energy (γAB ) (mJ/m2)


MA from Toluene	1.78	0.75	5.55	1.78	0.75	5.55	510.2	1020.41	2040.82	23.69	54.81	91.58	MA from DEE	0.33	0.66	1.31	1.03	0.33	0.66	1.31	1.03	510.2	1020.41	2040.82	2551.02	17.45	44.71	61.73	85.72	MA from EA	1.15	1.55	1.32	0.98	1.15	1.55	1.32	0.98	510.2	1020.41	2040.82	2551.02	14.56	23.12	39.05	50.05	MA from DCM	1.09	0.95	1.82	1.09	0.95	1.82	1020.41	2040.82	2551.02	12.58	21.03	28.58	MA from Acetone	0.53	1.01	1.09	0.53	1.01	1.09	1020.41	2040.82	2551.02	10.27	14.38	23.44	MA from IPA	0.95	0.99	1.01	0.95	0.99	1.01	1020.41	2040.82	2551.02	12.77	20.47	26.0	MA from Methanol	0.38	0.91	0.58	2.04	0.38	0.91	0.58	2.04	1020.41	1530.61	2040.82	2551.02	7.97	9.58	10.89	17.98	Consolidation Stress (kPa)
Unconfined Yield Stress (kPa)

1.023424663812633	0.407401669117837	0.363276108834589	0.432889786781807	1.517242462770315	0.527781823610224	0.30269953685926	1.023424663812633	0.407401669117837	0.363276108834589	0.432889786781807	1.517242462770315	0.527781823610224	0.30269953685926	1.4	2.9	5.3	6.1	7.3	10.4	12.3	5.3085	6.335999999999998	5.822249999999999	3.8733	1.763066666666667	1.159266666666667	0.644666666666667	Polar Component of Hansen Solubility Parameter (p)(MPa1/2 )
Cohesion (kPa)

MA from EA	0.00700000000000001	0.01	0.02	0.03	0.04	0.05	0.06	0.07	0.08	0.09	0.1	41.78500000000001	41.56	42.435	41.87	41.455	40.99	40.39	39.73000000000001	39.12500000000012	38.83	38.615	MA from DCM	0.00700000000000001	0.01	0.02	0.03	0.04	0.05	0.06	0.07	0.08	0.09	0.1	44.86	43.79000000000001	41.29000000000001	40.17	39.1	38.5	38.86	38.88	38.91	40.2	42.21	MA from IPA	0.00700000000000001	0.01	0.02	0.03	0.04	0.05	0.06	0.07	0.08	0.09	0.1	52.46	50.865	49.655	49.115	49.77500000000001	49.72000000000001	49.06500000000001	48.255	47.53	46.36	45.71	MA from EA-Silanised	0.00700000000000001	0.01	0.02	0.03	0.04	0.05	0.06	0.07	0.08	0.09	0.1	33.91	33.84	33.59	33.38	33.09	32.89	32.58	32.38	32.01	31.95	31.71	MA from DCM-Silanised	0.00700000000000001	0.01	0.02	0.03	0.04	0.05	0.06	0.07	0.08	0.09	0.1	34.39	34.27	34.12000000000001	33.91	33.84	33.67	33.42	33.29000000000001	32.98	32.84	32.79000000000001	MA from IPA-Silanised	0.00700000000000001	0.01	0.02	0.03	0.04	0.05	0.06	0.07	0.08	0.09	0.1	34.06	33.98	33.85	33.89	33.76000000000001	33.41	33.15	32.94	32.89	32.71	32.6	Fractional Surface Coverage (n/nm) (-)
Dispersive Surface Energy (γd) (mJ/m2)

MA from EA	2.11	2.16	3.15	4.05	2.11	2.16	3.15	4.05	510.2	1020.41	2040.82	2551.02	14.56	23.12	39.05	50.05	MA from DCM	1.34	2.39	2.06	1.34	2.39	2.06	1020.41	2040.82	2551.02	12.59	21.04	28.58	MA from IPA	1.680000000000008	2.09	3.21	1.680000000000008	2.09	3.21	1020.41	2040.82	2551.02	12.77	20.47	26.45999999999999	MA from EA-Silanised	1.05	2.06	2.68	1.05	2.06	2.68	510.2	1020.41	2040.82	9.02	16.4	29.77	MA from DCM-Silanised	0.98	1.62	1.91	0.98	1.62	1.91	1020.41	2040.82	2551.02	7.99	10.89	18.17000000000003	MA from IPA-Silanised	1.54	2.01	2.62	1.54	2.01	2.62	1020.41	2040.82	2551.02	6.64	9.83	14.99	Consolidation Stress (kPa)
Unconfined Yield Stress (kPa)
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