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Introduction
Gradient elution chromatography plays a very important role in separation of biomolecules in both analytical studies and large-scale processes. In most analytical application, linear elution chromatography is employed so that the migration of a component is not perturbed by the presence of other eluites. In preparative chromatography, however, the column is often overloaded in terms of feed volume or concentrations, or both. Therefore, interference effects become important since the migration molecules interfere with each other’s adsorption. As a result the adsorption isotherms are nonlinear and, under these conditions, the process is termed nonlinear, or overloaded, chromatography [Guiochon et al., 1994].

In elution chromatography, a pulse of a mixture is fed into the column and its components are eluted by a continuous stream of an eluent that binds less strongly to the stationary phase than any of the eluites. Elution is isocratic when the eluent strength is kept constant throughout the separation. In gradient elution, introduced almost five decades ago, the eluent strength is increased continuously during the chromatographic run by suitable manipulation of the mobile phase composition upon increasing or decreasing the concentration of an appropriate additive termed the mobile phase modulator. This facilitates the separation, in a single run, of all the components of the mixture, whether they are initially weakly or strongly bound to the stationary phase. For this reason, gradient elution is widely used for the separation of mixtures whose components display a broad range of retentivity. In gradient elution processes, concentration and composition of mobile phase in terms of the ionic strength, pH, organic solvent, temperature are changed with time[Lee et al., 1999]. Since the retention strengths of the feed components depend on the conditions of the modulator, the kinetic constants and distribution coefficients of these feed components are functions of mobile phase conditions. Generally, a mathmatical model is needed in order to carry out a complete engineering study of gradient-elution chrogmatography. However, models considered mass and kinetic transfer resistances, are quite complex. Thus, model equations have to solve by numerical techniques.

In this work, the effect of column overload in gradient elution is studied theoretically using a model based on a differential mass balance equation that is solved numerically using orthogonal collocation on finite element method. Elution profiles of a single component and the separation of binary mixtures having both constant and non-constant separation factors with changing modulator concentration are examined and contrasted with results obtained by isocratic elution under comparable conditions. Our ultimate goal is to development, scale-up, and optimization of gradient-elution chromatography for the separation of biomolecules.

Theory & Model 

Adsoprtion Isotherm - In chromatography, the migration rate of the components of a mixture, and thus their separation, depends on how they distribute between the stationary and mobile phases. In overloaded chromatography, the concentration of an eluite, i in the stationry phase, 
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, depends on its own local concentration, 
[image: image2.wmf]i

c

, as well as on the local concentrations of all the other eluites and of the mobile phase modulator, 
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. Thus the adsorption isotherm, which formally describes the equilibrium concentrations of the components in the two phases, must account for the interdependence on the sorption behavior of the eluites and the modulator. In this work, Extended Langmuir equation and ideal adsorbed solutuion theory as a multicomponent adsorption isotherm are used. Extended Langmuir isotherm is given by
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where, n means the modulator and 
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 is the ratio of Langmuir isotherm parameters,
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Governing Equations for Mobile and Stationary Phases - The following mathematical model takes into account the combined effects of axial dispersion, film mass-transfer resistance, and intraparticle diffusion.
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Numerical Solution – The two PDEs, Eqs. (2) and (3) are discretized with the orthogonal collocation on finite element method, respectively. Then, these equations are converted to a first order ordinary differential equations. If NE elements, N interior collocation points, and NS  are used for the discretization of Eqs. (2) and (3), there will be NC(2NE+1)(2N+1) ODEs in the final ODE system. The ODE system is then solved with the LSODI subroutine from IMSL, which uses Gear’s stiff method for initial value ODE problems (Lee et al, 1997).    

RESULT& DISCUSSIONS
The simulation of a single component system was carried out with theoretic physical data listed in Table 1, To analyze the effect of nonlinear isotherm, simulations were made with three different concentration feed as shown in Figure 1. Because of the concavity of Langmuir isotherm, the resulting peak for a high feed concentration is not Gaussian, an effect of tailing was observed for high feed concentration. The first feed concentration (1.0 mol/m3), near to the linear range of isotherm, gives a nearly Gaussian peak, whereas the two other examples with greater sample concentrations show more asymmetry in their peaks. This phenomenon aries from the nonlinearity of the isotherm where usually carried out in prepartive scale chromatography.

Table 1. Parameters Values used for Simulation.

Figure
Species
Pe
Conc

[mol/m3]
Velocity

[m/s]
Isotherm Parameters

1
1


300
1, 3, 5
3.0 x 10-3

qm1=0.626
b1=1.136

2
1

2
300
1.0

0.5, 1.0
3.0 x 10-3
qm1=0.626

qm2=0.815
b1=1.136

b2=3.556

Other parameters : NE=2, NF=5, NS=3, injection time=0.5 hr, L=0.1m
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Figure 1. Influence of the injected sample size on concentration profile in nonlinear 

        chromatography

As illustrated in Figure 2, simulation was also carried out for a binary system with ideal adsorbed solution theory as a multicomponent isotherm. The feed stream composed of components A and B with equal concentratios is injected at the column entry. The simulation becomes more difficult with increasing 
[image: image10.wmf]i
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and high sample concentration. The choice of step-size and tolerence for integration plays an important role in the numerical procedure.

Under overloaded conditions, also, we have compared isocratic and gradient elution for single components and binary mixtures. The approaching method used in this study allows the investigation of the effect of gradient elution over a wide range of operating conditions and thermodynamic properties. It may not readily accessible in an experimental study. The insight gained on the separation of binary mixtures from this investigation can serve as a starting point for developing rational methods for the selection of conditions for the preparative separation of ternary and multicomponent mixtures.
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Figure 2. Concentration profiles of binary system in nonlinear chromatography.

From the simulation results in the chromatography of a single component at high column load, we can observed that gradient elution as compared with isocratic elution exhibits distinctly improved characteristics by the mode of the modulator concentration. Our simulation results for binary system with constant separation factor over the modulator concentration range of interest indicate that under overloaded conditions gradient elution gives better results in terms of production rates and enrichment factors for both components of the mixture with yields comparable with those in isocratic elution. Also, simulations for the comparison of isocratic elution and gradient elution clearly demonstrate the advantage of gradient elution in terms of shortened separation time and increased peak heights with no loss of resolution. These results could be applied for the development, scale-up, and optimization of gradient-elution chromatography for the separation of biomolecules
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		15.438		15.438		15.438		15.438

		15.521		15.521		15.521		15.521

		15.604		15.604		15.604		15.604

		15.687		15.687		15.687		15.687

		15.77		15.77		15.77		15.77

		15.853		15.853		15.853		15.853

		15.936		15.936		15.936		15.936

		16.019		16.019		16.019		16.019

		16.102		16.102		16.102		16.102

		16.185		16.185		16.185		16.185

		16.268		16.268		16.268		16.268

		16.351		16.351		16.351		16.351

		16.434		16.434		16.434		16.434

		16.517		16.517		16.517		16.517

		16.6		16.6		16.6		16.6

		16.683		16.683		16.683		16.683

		16.766		16.766		16.766		16.766

		16.849		16.849		16.849		16.849

		16.932		16.932		16.932		16.932

		17.015		17.015		17.015		17.015

		17.098		17.098		17.098		17.098

		17.181		17.181		17.181		17.181

		17.264		17.264		17.264		17.264

		17.347		17.347		17.347		17.347

		17.43		17.43		17.43		17.43

		17.513		17.513		17.513		17.513

		17.596		17.596		17.596		17.596

		17.679		17.679		17.679		17.679

		17.762		17.762		17.762		17.762

		17.845		17.845		17.845		17.845

		17.928		17.928		17.928		17.928

		18.011		18.011		18.011		18.011

		18.094		18.094		18.094		18.094

		18.177		18.177		18.177		18.177

		18.26		18.26		18.26		18.26

		18.343		18.343		18.343		18.343

		18.426		18.426		18.426		18.426

		18.509		18.509		18.509		18.509

		18.592		18.592		18.592		18.592

		18.675		18.675		18.675		18.675

		18.758		18.758		18.758		18.758

		18.841		18.841		18.841		18.841

		18.924		18.924		18.924		18.924

		19.007		19.007		19.007		19.007

		19.09		19.09		19.09		19.09

		19.173		19.173		19.173		19.173

		19.256		19.256		19.256		19.256

		19.339		19.339		19.339		19.339

		19.422		19.422		19.422		19.422

		19.505		19.505		19.505		19.505

		19.588		19.588		19.588		19.588

		19.671		19.671		19.671		19.671

		19.754		19.754		19.754		19.754

		19.837		19.837		19.837		19.837

		19.92		19.92		19.92		19.92



Component A

Component B

A:B=1.0:1.0

A:B=0.5:1.0

Time, hr

Conc., mol/m3

0.0001

0

0

0

0.0001

0

0

0

0.0001

0.0001

0

0

0.0001

0.0001

0

0

0

0

0

0

0.0005

0.0001

0

0.0001

0.0015

0.0003

0

0

0.0029

0.0007

0

0

0.0047

0.0012

0

0

0.0069

0.0019

0

0.0001

0.0096

0.0027

0.0001

0.0001

0.0126

0.0037

0.0001

0.0001

0.016

0.0048

0.0001

0.0001

0.0198

0.0061

0.0001

0.0001

0.024

0.0075

0.0001

0.0001

0.0284

0.009

0.0001

0.0001

0.0331

0.0107

0.0001

0.0001

0.0381

0.0124

0.0001

0.0001

0.0432

0.0143

0.0001

0.0001

0.0485

0.0162

0.0001

0.0002

0.0538

0.0182

0.0001

0.0002

0.0592

0.0203

0.0001

0.0002

0.0645

0.0224

0.0002

0.0002

0.0698

0.0245

0.0002

0.0003

0.0749

0.0266

0.0002

0.0003

0.0799

0.0288

0.0002

0.0003

0.0846

0.0309

0.0002

0.0003

0.0891

0.033

0.0003

0.0004

0.0933

0.035

0.0003

0.0004

0.0972

0.0369

0.0003

0.0005

0.1007

0.0388

0.0003

0.0005

0.1039

0.0406

0.0004

0.0005

0.1067

0.0423

0.0004

0.0006

0.1091

0.0439

0.0004

0.0006

0.1112

0.0453

0.0005

0.0007

0.1129

0.0467

0.0005

0.0007

0.1142

0.0479

0.0005

0.0008

0.1151

0.049

0.0006

0.0009

0.1157

0.05

0.0006

0.0009

0.116

0.0508

0.0007

0.001

0.116

0.0515

0.0007

0.0011

0.1157

0.0521

0.0008

0.0011

0.1151

0.0525

0.0008

0.0012

0.1142

0.0528

0.0009

0.0013

0.1131

0.053

0.001

0.0014

0.1118

0.0531

0.001

0.0015

0.1103

0.053

0.0011

0.0015

0.1087

0.0529

0.0012

0.0016

0.1068

0.0526

0.0012

0.0017

0.1049

0.0522

0.0013

0.0018

0.1028

0.0518

0.0014

0.0019

0.1006

0.0513

0.0015

0.002

0.0984

0.0506

0.0016

0.0021

0.096

0.05

0.0017

0.0023

0.0936

0.0492

0.0018

0.0024

0.0911

0.0484

0.0018

0.0025

0.0887

0.0475

0.0019

0.0026

0.0861

0.0466

0.0021

0.0027

0.0836

0.0456

0.0022

0.0029

0.0811

0.0446

0.0023

0.003

0.0785

0.0436

0.0024

0.0031

0.076

0.0425

0.0025

0.0033

0.0735

0.0414

0.0026

0.0034

0.071

0.0403

0.0028

0.0035

0.0685

0.0392

0.0029

0.0037

0.0661

0.0381

0.003

0.0038

0.0637

0.0369

0.0032

0.004

0.0614

0.0358

0.0033

0.0041

0.059

0.0346

0.0034

0.0043

0.0568

0.0335

0.0036

0.0045

0.0546

0.0324

0.0037

0.0047

0.0524

0.0313

0.0039

0.0048

0.0503

0.0302

0.004

0.005

0.0482

0.0291

0.0042

0.0052

0.0462

0.028

0.0044

0.0054

0.0442

0.0269

0.0046

0.0056

0.0423

0.0259

0.0047

0.0058

0.0405

0.0248

0.0049

0.006

0.0387

0.0238

0.0051

0.0061

0.037

0.0229

0.0053

0.0063

0.0353

0.0219

0.0055

0.0065

0.0337

0.021

0.0057

0.0067

0.0321

0.02

0.0059

0.0069

0.0306

0.0192

0.0061

0.0072

0.0292

0.0183

0.0063

0.0074

0.0278

0.0175

0.0065

0.0076

0.0264

0.0167

0.0067

0.0078

0.0251

0.0159

0.0069

0.008

0.0239

0.0151

0.0071

0.0082

0.0227

0.0144

0.0073

0.0084

0.0216

0.0137

0.0075

0.0086

0.0205

0.013

0.0077

0.0088

0.0195

0.0124

0.0079

0.0091

0.0185

0.0118

0.0082

0.0093

0.0175

0.0112

0.0084

0.0095

0.0166

0.0106

0.0086

0.0097

0.0158

0.0101

0.0088

0.0099

0.015

0.0095

0.009

0.0102

0.0142

0.009

0.0093

0.0104

0.0135

0.0086

0.0095

0.0106

0.0128

0.0081

0.0097

0.0108

0.0121

0.0077

0.0099

0.011

0.0115

0.0073

0.0102

0.0112

0.0109

0.0069

0.0104

0.0114

0.0103

0.0065

0.0106

0.0117

0.0098

0.0062

0.0108

0.0119

0.0093

0.0058

0.011

0.0121

0.0088

0.0055

0.0113

0.0123

0.0084

0.0052

0.0115

0.0125

0.0079

0.005

0.0117

0.0127

0.0075

0.0047

0.0119

0.0129

0.0072

0.0044

0.0121

0.0131

0.0068

0.0042

0.0123

0.0133

0.0065

0.004

0.0125

0.0135

0.0062

0.0038

0.0128

0.0137

0.0059

0.0036

0.013

0.0139

0.0056

0.0034

0.0132

0.0141

0.0053

0.0032

0.0134

0.0143

0.0051

0.0031

0.0136

0.0145

0.0048

0.0029

0.0138

0.0146

0.0046

0.0028

0.014

0.0148

0.0044

0.0026

0.0142

0.015

0.0042

0.0025

0.0143

0.0152

0.0041

0.0024

0.0145

0.0153

0.0039

0.0023

0.0147

0.0155

0.0037

0.0022

0.0149

0.0157

0.0036

0.0021

0.0151

0.0158

0.0034

0.002

0.0152

0.016

0.0033

0.0019

0.0154

0.0161

0.0032

0.0018

0.0156

0.0163

0.003

0.0018

0.0157

0.0164

0.0029

0.0017

0.0159

0.0165

0.0028

0.0016

0.0161

0.0167

0.0027

0.0016

0.0162

0.0168

0.0026

0.0015

0.0163

0.0169

0.0025

0.0015

0.0165

0.017

0.0025

0.0014

0.0166

0.0172

0.0024

0.0014

0.0168

0.0173

0.0023

0.0013

0.0169

0.0174

0.0022

0.0013

0.017

0.0175

0.0021

0.0012

0.0171

0.0176

0.0021

0.0012

0.0173

0.0177

0.002

0.0011

0.0174

0.0178

0.0019

0.0011

0.0175

0.0179

0.0019

0.0011

0.0176

0.0179

0.0018

0.001

0.0177

0.018

0.0018

0.001

0.0178

0.0181

0.0017

0.001

0.0179

0.0181

0.0017

0.001

0.0179

0.0182

0.0016

0.0009

0.018

0.0183

0.0016

0.0009

0.0181

0.0183

0.0015

0.0009

0.0182

0.0184

0.0015

0.0008

0.0182

0.0184

0.0014

0.0008

0.0183

0.0185

0.0014

0.0008

0.0184

0.0185

0.0013

0.0008

0.0184

0.0185

0.0013

0.0008

0.0185

0.0186

0.0013

0.0007

0.0185

0.0186

0.0012

0.0007

0.0186

0.0186

0.0012

0.0007

0.0186

0.0186

0.0011

0.0007

0.0186

0.0186

0.0011

0.0006

0.0186

0.0186

0.0011

0.0006

0.0187

0.0186

0.001

0.0006

0.0187

0.0186

0.001

0.0006

0.0187

0.0186

0.001

0.0006

0.0187

0.0186

0.0009

0.0006

0.0187

0.0186

0.0009

0.0005

0.0187

0.0186

0.0009

0.0005

0.0187

0.0186

0.0009

0.0005

0.0187

0.0186

0.0008

0.0005

0.0187

0.0185

0.0008

0.0005

0.0187

0.0185

0.0008

0.0005

0.0187

0.0185

0.0007

0.0004

0.0187

0.0184

0.0007

0.0004

0.0186

0.0184

0.0007

0.0004

0.0186

0.0183

0.0007

0.0004

0.0186

0.0183

0.0006

0.0004

0.0185

0.0183

0.0006

0.0004

0.0185

0.0182

0.0006

0.0004

0.0185

0.0181

0.0006

0.0003

0.0184

0.0181

0.0006

0.0003

0.0184

0.018

0.0005

0.0003

0.0183

0.018

0.0005

0.0003

0.0183

0.0179

0.0005

0.0003

0.0182

0.0178

0.0005

0.0003

0.0182

0.0178

0.0005

0.0003

0.0181

0.0177

0.0004

0.0003

0.018

0.0176

0.0004

0.0003

0.018

0.0175

0.0004

0.0003

0.0179

0.0174

0.0004

0.0002

0.0178

0.0174

0.0004

0.0002

0.0177

0.0173

0.0004

0.0002

0.0177

0.0172

0.0004

0.0002

0.0176

0.0171

0.0003

0.0002

0.0175

0.017

0.0003

0.0002

0.0174

0.0169

0.0003

0.0002

0.0173

0.0168

0.0003

0.0002

0.0173

0.0167

0.0003

0.0002

0.0172

0.0166

0.0003

0.0002

0.0171

0.0165

0.0003

0.0002

0.017

0.0164

0.0003

0.0002

0.0169

0.0163

0.0002

0.0002

0.0168

0.0162

0.0002

0.0001

0.0167

0.0161

0.0002

0.0001

0.0166

0.016

0.0002

0.0001

0.0165

0.0159

0.0002

0.0001

0.0164

0.0158

0.0002

0.0001

0.0163

0.0157

0.0002

0.0001

0.0162

0.0156

0.0002

0.0001

0.016

0.0154

0.0002

0.0001

0.0159

0.0153

0.0002

0.0001

0.0158

0.0152

0.0002

0.0001

0.0157

0.0151

0.0002

0.0001

0.0156

0.015

0.0002

0.0001

0.0155

0.0149

0.0001

0.0001

0.0154

0.0147

0.0001

0.0001

0.0153

0.0146

0.0001

0.0001

0.0151

0.0145

0.0001

0.0001

0.015

0.0144

0.0001

0.0001

0.0149

0.0143

0.0001

0.0001

0.0148

0.0141

0.0001

0.0001

0.0147

0.014

0.0001

0.0001

0.0145

0.0139

0.0001

0.0001

0.0144

0.0138

0.0001

0.0001

0.0143

0.0136

0.0001

0.0001

0.0142

0.0135

0.0001

0.0001

0.0141

0.0134

0.0001

0.0001

0.0139

0.0133

0.0001

0.0001

0.0138

0.0131

0.0001

0.0001

0.0137

0.013

0.0001

0

0.0136

0.0129

0.0001

0

0.0134

0.0128

0.0001

0

0.0133

0.0126

0.0001

0

0.0132

0.0125

0.0001

0

0.0131

0.0124

0.0001

0

0.0129

0.0123

0.0001

0

0.0128

0.0121

0.0001

0

0.0127

0.012

0.0001

0

0.0125

0.0119

0.0001

0

0.0124

0.0118



1

		0.083		0.0001		0.0003		0.0006		0.0006		0.083

		0.166		0.0002		0.0007		0.0009		0.0846		0.166

		0.249		0.0004		0.0013		0.0076		1.5288		0.249

		0.332		0.0007		0.0034		0.0424		5.1586		0.332

		0.415		0.0012		0.0108		0.1646		6.9026		0.415				0.083		0.0001		0		0		0

		0.498		0.002		0.0291		0.5839		6.065		0.498				0.166		0.0001		0		0		0

		0.581		0.0032		0.0536		0.7834		2.6506		0.581				0.249		0.0001		0		0.0001		0

		0.664		0.0048		0.0804		0.8238		2.1117		0.664				0.332		0.0001		0		0.0001		0

		0.747		0.007		0.1102		0.8582		1.8541		0.747				0.415		0		0		0		0

		0.83		0.0097		0.1428		0.8846		1.6866		0.83				0.498		0.0005		0.0001		0.0001		0

		0.913		0.0128		0.1776		0.9017		1.56		0.913				0.581		0.0015		0		0.0003		0

		0.996		0.0165		0.2136		0.9097		1.4556		0.996				0.664		0.0029		0		0.0007		0

		1.079		0.0206		0.2499		0.9095		1.3651		1.079				0.747		0.0047		0		0.0012		0

		1.162		0.0253		0.2854		0.9022		1.2845		1.162				0.83		0.0069		0.0001		0.0019		0

		1.245		0.0304		0.319		0.8893		1.2115		1.245				0.913		0.0096		0.0001		0.0027		0.0001

		1.328		0.036		0.3498		0.8719		1.1449		1.328				0.996		0.0126		0.0001		0.0037		0.0001

		1.411		0.042		0.3771		0.8513		1.0836		1.411				1.079		0.016		0.0001		0.0048		0.0001

		1.494		0.0483		0.4006		0.8285		1.0272		1.494				1.162		0.0198		0.0001		0.0061		0.0001

		1.577		0.055		0.42		0.8042		0.975		1.577				1.245		0.024		0.0001		0.0075		0.0001

		1.66		0.0619		0.4353		0.779		0.9265		1.66				1.328		0.0284		0.0001		0.009		0.0001

		1.743		0.069		0.4468		0.7535		0.8814		1.743				1.411		0.0331		0.0001		0.0107		0.0001

		1.826		0.0762		0.4547		0.728		0.8394		1.826				1.494		0.0381		0.0001		0.0124		0.0001

		1.909		0.0834		0.4593		0.7026		0.8002		1.909				1.577		0.0432		0.0001		0.0143		0.0001

		1.992		0.0906		0.4611		0.6777		0.7635		1.992				1.66		0.0485		0.0002		0.0162		0.0001

		2.075		0.0977		0.4605		0.6533		0.7291		2.075				1.743		0.0538		0.0002		0.0182		0.0001

		2.158		0.1046		0.4577		0.6296		0.6968		2.158				1.826		0.0592		0.0002		0.0203		0.0001

		2.241		0.1112		0.4531		0.6066		0.6665		2.241				1.909		0.0645		0.0002		0.0224		0.0002

		2.324		0.1176		0.4471		0.5843		0.6378		2.324				1.992		0.0698		0.0003		0.0245		0.0002

		2.407		0.1235		0.4399		0.5628		0.6108		2.407				2.075		0.0749		0.0003		0.0266		0.0002

		2.49		0.1291		0.4317		0.5421		0.5853		2.49				2.158		0.0799		0.0003		0.0288		0.0002

		2.573		0.1343		0.4228		0.5221		0.5612		2.573				2.241		0.0846		0.0003		0.0309		0.0002

		2.656		0.1389		0.4133		0.5029		0.5383		2.656				2.324		0.0891		0.0004		0.033		0.0003

		2.739		0.1431		0.4034		0.4844		0.5166		2.739				2.407		0.0933		0.0004		0.035		0.0003

		2.822		0.1468		0.3932		0.4667		0.496		2.822				2.49		0.0972		0.0005		0.0369		0.0003

		2.905		0.1499		0.3828		0.4496		0.4764		2.905				2.573		0.1007		0.0005		0.0388		0.0003

		2.988		0.1526		0.3723		0.4332		0.4577		2.988				2.656		0.1039		0.0005		0.0406		0.0004

		3.071		0.1547		0.3618		0.4174		0.4399		3.071				2.739		0.1067		0.0006		0.0423		0.0004

		3.154		0.1564		0.3513		0.4023		0.423		3.154				2.822		0.1091		0.0006		0.0439		0.0004

		3.237		0.1576		0.3409		0.3877		0.4068		3.237				2.905		0.1112		0.0007		0.0453		0.0005

		3.32		0.1583		0.3305		0.3737		0.3913		3.32				2.988		0.1129		0.0007		0.0467		0.0005

		3.403		0.1587		0.3204		0.3602		0.3765		3.403				3.071		0.1142		0.0008		0.0479		0.0005

		3.486		0.1586		0.3104		0.3472		0.3623		3.486				3.154		0.1151		0.0009		0.049		0.0006

		3.569		0.1581		0.3006		0.3348		0.3488		3.569				3.237		0.1157		0.0009		0.05		0.0006

		3.652		0.1573		0.291		0.3228		0.3358		3.652				3.32		0.116		0.001		0.0508		0.0007

		3.735		0.1562		0.2817		0.3112		0.3233		3.735				3.403		0.116		0.0011		0.0515		0.0007

		3.818		0.1548		0.2725		0.3001		0.3114		3.818				3.486		0.1157		0.0011		0.0521		0.0008

		3.901		0.1531		0.2636		0.2893		0.2999		3.901				3.569		0.1151		0.0012		0.0525		0.0008

		3.984		0.1512		0.2549		0.279		0.2888		3.984				3.652		0.1142		0.0013		0.0528		0.0009

		4.067		0.1491		0.2464		0.2691		0.2782		4.067				3.735		0.1131		0.0014		0.053		0.001

		4.15		0.1468		0.2382		0.2594		0.268		4.15				3.818		0.1118		0.0015		0.0531		0.001

		4.233		0.1443		0.2302		0.2502		0.2582		4.233				3.901		0.1103		0.0015		0.053		0.0011

		4.316		0.1417		0.2224		0.2412		0.2488		4.316				3.984		0.1087		0.0016		0.0529		0.0012

		4.399		0.139		0.2149		0.2326		0.2397		4.399				4.067		0.1068		0.0017		0.0526		0.0012

		4.482		0.1362		0.2076		0.2243		0.231		4.482				4.15		0.1049		0.0018		0.0522		0.0013

		4.565		0.1332		0.2005		0.2163		0.2225		4.565				4.233		0.1028		0.0019		0.0518		0.0014

		4.648		0.1302		0.1936		0.2085		0.2144		4.648				4.316		0.1006		0.002		0.0513		0.0015

		4.731		0.1272		0.1869		0.201		0.2066		4.731				4.399		0.0984		0.0021		0.0506		0.0016

		4.814		0.1241		0.1804		0.1938		0.199		4.814				4.482		0.096		0.0023		0.05		0.0017

		4.897		0.121		0.1741		0.1868		0.1917		4.897				4.565		0.0936		0.0024		0.0492		0.0018

		4.98		0.1179		0.168		0.18		0.1847		4.98				4.648		0.0911		0.0025		0.0484		0.0018

		5.063		0.1147		0.1621		0.1735		0.1779		5.063				4.731		0.0887		0.0026		0.0475		0.0019

		5.146		0.1116		0.1564		0.1672		0.1714		5.146				4.814		0.0861		0.0027		0.0466		0.0021

		5.229		0.1085		0.1508		0.1611		0.165		5.229				4.897		0.0836		0.0029		0.0456		0.0022

		5.312		0.1054		0.1455		0.1553		0.1589		5.312				4.98		0.0811		0.003		0.0446		0.0023

		5.395		0.1023		0.1402		0.1496		0.153		5.395				5.063		0.0785		0.0031		0.0436		0.0024

		5.478		0.0992		0.1352		0.1441		0.1474		5.478				5.146		0.076		0.0033		0.0425		0.0025

		5.561		0.0962		0.1303		0.1387		0.1419		5.561				5.229		0.0735		0.0034		0.0414		0.0026

		5.644		0.0932		0.1256		0.1336		0.1366		5.644				5.312		0.071		0.0035		0.0403		0.0028

		5.727		0.0903		0.121		0.1286		0.1314		5.727				5.395		0.0685		0.0037		0.0392		0.0029

		5.81		0.0874		0.1166		0.1238		0.1265		5.81				5.478		0.0661		0.0038		0.0381		0.003

		5.893		0.0846		0.1123		0.1192		0.1217		5.893				5.561		0.0637		0.004		0.0369		0.0032

		5.976		0.0818		0.1081		0.1147		0.1171		5.976				5.644		0.0614		0.0041		0.0358		0.0033

		6.059		0.079		0.1041		0.1104		0.1126		6.059				5.727		0.059		0.0043		0.0346		0.0034

		6.142		0.0764		0.1002		0.1062		0.1083		6.142				5.81		0.0568		0.0045		0.0335		0.0036

		6.225		0.0738		0.0964		0.1022		0.1041		6.225				5.893		0.0546		0.0047		0.0324		0.0037

		6.308		0.0712		0.0928		0.0982		0.1001		6.308				5.976		0.0524		0.0048		0.0313		0.0039

		6.391		0.0687		0.0893		0.0945		0.0962		6.391				6.059		0.0503		0.005		0.0302		0.004

		6.474		0.0663		0.0859		0.0908		0.0925		6.474				6.142		0.0482		0.0052		0.0291		0.0042

		6.557		0.0639		0.0826		0.0873		0.0889		6.557				6.225		0.0462		0.0054		0.028		0.0044

		6.64		0.0616		0.0794		0.0839		0.0854		6.64				6.308		0.0442		0.0056		0.0269		0.0046

		6.723		0.0593		0.0763		0.0806		0.082		6.723				6.391		0.0423		0.0058		0.0259		0.0047

		6.806		0.0571		0.0733		0.0774		0.0788		6.806				6.474		0.0405		0.006		0.0248		0.0049

		6.889		0.055		0.0705		0.0744		0.0757		6.889				6.557		0.0387		0.0061		0.0238		0.0051

		6.972		0.0529		0.0677		0.0714		0.0726		6.972				6.64		0.037		0.0063		0.0229		0.0053

		7.055		0.0509		0.065		0.0686		0.0697		7.055				6.723		0.0353		0.0065		0.0219		0.0055

		7.138		0.0489		0.0624		0.0658		0.0669		7.138				6.806		0.0337		0.0067		0.021		0.0057

		7.221		0.047		0.0599		0.0632		0.0642		7.221				6.889		0.0321		0.0069		0.02		0.0059

		7.304		0.0452		0.0575		0.0606		0.0616		7.304				6.972		0.0306		0.0072		0.0192		0.0061

		7.387		0.0434		0.0552		0.0582		0.0591		7.387				7.055		0.0292		0.0074		0.0183		0.0063

		7.47		0.0417		0.053		0.0558		0.0567		7.47				7.138		0.0278		0.0076		0.0175		0.0065

		7.553		0.04		0.0508		0.0535		0.0544		7.553				7.221		0.0264		0.0078		0.0167		0.0067

		7.636		0.0384		0.0488		0.0513		0.0521		7.636				7.304		0.0251		0.008		0.0159		0.0069

		7.719		0.0368		0.0468		0.0492		0.05		7.719				7.387		0.0239		0.0082		0.0151		0.0071

		7.802		0.0353		0.0448		0.0472		0.0479		7.802				7.47		0.0227		0.0084		0.0144		0.0073

		7.885		0.0339		0.043		0.0452		0.0459		7.885				7.553		0.0216		0.0086		0.0137		0.0075

		7.968		0.0325		0.0412		0.0433		0.044		7.968				7.636		0.0205		0.0088		0.013		0.0077

		8.051		0.0311		0.0395		0.0415		0.0422		8.051				7.719		0.0195		0.0091		0.0124		0.0079

		8.134		0.0298		0.0379		0.0398		0.0404		8.134				7.802		0.0185		0.0093		0.0118		0.0082

		8.217		0.0285		0.0363		0.0381		0.0387		8.217				7.885		0.0175		0.0095		0.0112		0.0084

		8.3		0.0273		0.0348		0.0365		0.0371		8.3				7.968		0.0166		0.0097		0.0106		0.0086

		8.383		0.0262		0.0333		0.035		0.0355		8.383				8.051		0.0158		0.0099		0.0101		0.0088

		8.466		0.0251		0.0319		0.0335		0.0341		8.466				8.134		0.015		0.0102		0.0095		0.009

		8.549		0.024		0.0306		0.0321		0.0326		8.549				8.217		0.0142		0.0104		0.009		0.0093

		8.632		0.0229		0.0293		0.0308		0.0312		8.632				8.3		0.0135		0.0106		0.0086		0.0095

		8.715		0.022		0.028		0.0295		0.0299		8.715				8.383		0.0128		0.0108		0.0081		0.0097

		8.798		0.021		0.0269		0.0282		0.0286		8.798				8.466		0.0121		0.011		0.0077		0.0099

		8.881		0.0201		0.0257		0.027		0.0274		8.881				8.549		0.0115		0.0112		0.0073		0.0102

		8.964		0.0192		0.0246		0.0259		0.0263		8.964				8.632		0.0109		0.0114		0.0069		0.0104

		9.047		0.0184		0.0236		0.0248		0.0252		9.047				8.715		0.0103		0.0117		0.0065		0.0106

		9.13		0.0176		0.0226		0.0237		0.0241		9.13				8.798		0.0098		0.0119		0.0062		0.0108

		9.213		0.0168		0.0216		0.0227		0.0231		9.213				8.881		0.0093		0.0121		0.0058		0.011

		9.296		0.0161		0.0207		0.0218		0.0221		9.296				8.964		0.0088		0.0123		0.0055		0.0113

		9.379		0.0154		0.0198		0.0208		0.0212		9.379				9.047		0.0084		0.0125		0.0052		0.0115

		9.462		0.0147		0.019		0.02		0.0203		9.462				9.13		0.0079		0.0127		0.005		0.0117

		9.545		0.0141		0.0182		0.0191		0.0194		9.545				9.213		0.0075		0.0129		0.0047		0.0119

		9.628		0.0134		0.0174		0.0183		0.0186		9.628				9.296		0.0072		0.0131		0.0044		0.0121

		9.711		0.0129		0.0167		0.0175		0.0178		9.711				9.379		0.0068		0.0133		0.0042		0.0123

		9.794		0.0123		0.016		0.0168		0.0171		9.794				9.462		0.0065		0.0135		0.004		0.0125

		9.877		0.0118		0.0153		0.0161		0.0163		9.877				9.545		0.0062		0.0137		0.0038		0.0128

		9.96		0.0113		0.0147		0.0154		0.0157		9.96				9.628		0.0059		0.0139		0.0036		0.013

																9.711		0.0056		0.0141		0.0034		0.0132

																9.794		0.0053		0.0143		0.0032		0.0134

																9.877		0.0051		0.0145		0.0031		0.0136

																9.96		0.0048		0.0146		0.0029		0.0138

																10.043		0.0046		0.0148		0.0028		0.014

																10.126		0.0044		0.015		0.0026		0.0142

																10.209		0.0042		0.0152		0.0025		0.0143

																10.292		0.0041		0.0153		0.0024		0.0145

																10.375		0.0039		0.0155		0.0023		0.0147

																10.458		0.0037		0.0157		0.0022		0.0149

																10.541		0.0036		0.0158		0.0021		0.0151

																10.624		0.0034		0.016		0.002		0.0152

																10.707		0.0033		0.0161		0.0019		0.0154

																10.79		0.0032		0.0163		0.0018		0.0156

																10.873		0.003		0.0164		0.0018		0.0157

																10.956		0.0029		0.0165		0.0017		0.0159

																11.039		0.0028		0.0167		0.0016		0.0161

																11.122		0.0027		0.0168		0.0016		0.0162

																11.205		0.0026		0.0169		0.0015		0.0163

																11.288		0.0025		0.017		0.0015		0.0165

																11.371		0.0025		0.0172		0.0014		0.0166

																11.454		0.0024		0.0173		0.0014		0.0168

																11.537		0.0023		0.0174		0.0013		0.0169

																11.62		0.0022		0.0175		0.0013		0.017

																11.703		0.0021		0.0176		0.0012		0.0171

																11.786		0.0021		0.0177		0.0012		0.0173

																11.869		0.002		0.0178		0.0011		0.0174

																11.952		0.0019		0.0179		0.0011		0.0175

																12.035		0.0019		0.0179		0.0011		0.0176

																12.118		0.0018		0.018		0.001		0.0177

																12.201		0.0018		0.0181		0.001		0.0178

																12.284		0.0017		0.0181		0.001		0.0179

																12.367		0.0017		0.0182		0.001		0.0179

																12.45		0.0016		0.0183		0.0009		0.018

																12.533		0.0016		0.0183		0.0009		0.0181

																12.616		0.0015		0.0184		0.0009		0.0182

																12.699		0.0015		0.0184		0.0008		0.0182

																12.782		0.0014		0.0185		0.0008		0.0183

																12.865		0.0014		0.0185		0.0008		0.0184

																12.948		0.0013		0.0185		0.0008		0.0184

																13.031		0.0013		0.0186		0.0008		0.0185

																13.114		0.0013		0.0186		0.0007		0.0185

																13.197		0.0012		0.0186		0.0007		0.0186

																13.28		0.0012		0.0186		0.0007		0.0186

																13.363		0.0011		0.0186		0.0007		0.0186

																13.446		0.0011		0.0186		0.0006		0.0186

																13.529		0.0011		0.0186		0.0006		0.0187

																13.612		0.001		0.0186		0.0006		0.0187

																13.695		0.001		0.0186		0.0006		0.0187

																13.778		0.001		0.0186		0.0006		0.0187

																13.861		0.0009		0.0186		0.0006		0.0187

																13.944		0.0009		0.0186		0.0005		0.0187

																14.027		0.0009		0.0186		0.0005		0.0187

																14.11		0.0009		0.0186		0.0005		0.0187

																14.193		0.0008		0.0185		0.0005		0.0187

																14.276		0.0008		0.0185		0.0005		0.0187

																14.359		0.0008		0.0185		0.0005		0.0187

																14.442		0.0007		0.0184		0.0004		0.0187

																14.525		0.0007		0.0184		0.0004		0.0186

																14.608		0.0007		0.0183		0.0004		0.0186

																14.691		0.0007		0.0183		0.0004		0.0186

																14.774		0.0006		0.0183		0.0004		0.0185

																14.857		0.0006		0.0182		0.0004		0.0185

																14.94		0.0006		0.0181		0.0004		0.0185

																15.023		0.0006		0.0181		0.0003		0.0184

																15.106		0.0006		0.018		0.0003		0.0184

																15.189		0.0005		0.018		0.0003		0.0183

																15.272		0.0005		0.0179		0.0003		0.0183

																15.355		0.0005		0.0178		0.0003		0.0182

																15.438		0.0005		0.0178		0.0003		0.0182

																15.521		0.0005		0.0177		0.0003		0.0181

																15.604		0.0004		0.0176		0.0003		0.018

																15.687		0.0004		0.0175		0.0003		0.018

																15.77		0.0004		0.0174		0.0003		0.0179

																15.853		0.0004		0.0174		0.0002		0.0178

																15.936		0.0004		0.0173		0.0002		0.0177

																16.019		0.0004		0.0172		0.0002		0.0177
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0.0538

0.0182

0.0001

0.0002

0.0592

0.0203

0.0001

0.0002

0.0645

0.0224

0.0002

0.0002

0.0698

0.0245

0.0002

0.0003

0.0749

0.0266

0.0002

0.0003

0.0799

0.0288

0.0002

0.0003

0.0846

0.0309

0.0002

0.0003

0.0891

0.033

0.0003

0.0004

0.0933

0.035

0.0003

0.0004

0.0972

0.0369

0.0003

0.0005

0.1007

0.0388

0.0003

0.0005

0.1039

0.0406

0.0004

0.0005

0.1067

0.0423

0.0004

0.0006

0.1091

0.0439

0.0004

0.0006

0.1112

0.0453

0.0005

0.0007

0.1129

0.0467

0.0005

0.0007

0.1142

0.0479

0.0005

0.0008

0.1151

0.049

0.0006

0.0009

0.1157

0.05

0.0006

0.0009

0.116

0.0508

0.0007

0.001

0.116

0.0515

0.0007

0.0011

0.1157

0.0521

0.0008

0.0011

0.1151

0.0525

0.0008

0.0012

0.1142

0.0528

0.0009

0.0013

0.1131

0.053

0.001

0.0014

0.1118

0.0531

0.001

0.0015

0.1103

0.053

0.0011

0.0015

0.1087

0.0529

0.0012

0.0016

0.1068

0.0526

0.0012

0.0017

0.1049

0.0522

0.0013

0.0018

0.1028

0.0518

0.0014

0.0019

0.1006

0.0513

0.0015

0.002

0.0984

0.0506

0.0016

0.0021

0.096

0.05

0.0017

0.0023

0.0936

0.0492

0.0018

0.0024

0.0911

0.0484

0.0018

0.0025

0.0887

0.0475

0.0019

0.0026

0.0861

0.0466

0.0021

0.0027

0.0836

0.0456

0.0022

0.0029

0.0811

0.0446

0.0023

0.003

0.0785

0.0436

0.0024

0.0031

0.076

0.0425

0.0025

0.0033

0.0735

0.0414

0.0026

0.0034

0.071

0.0403

0.0028

0.0035

0.0685

0.0392

0.0029

0.0037

0.0661

0.0381

0.003

0.0038

0.0637

0.0369

0.0032

0.004

0.0614

0.0358

0.0033

0.0041

0.059

0.0346

0.0034

0.0043

0.0568

0.0335

0.0036

0.0045

0.0546

0.0324

0.0037

0.0047

0.0524

0.0313

0.0039

0.0048

0.0503

0.0302

0.004

0.005

0.0482

0.0291

0.0042

0.0052

0.0462

0.028

0.0044

0.0054

0.0442

0.0269

0.0046

0.0056

0.0423

0.0259

0.0047

0.0058

0.0405

0.0248

0.0049

0.006

0.0387

0.0238

0.0051

0.0061

0.037

0.0229

0.0053

0.0063

0.0353

0.0219

0.0055

0.0065

0.0337

0.021

0.0057

0.0067

0.0321

0.02

0.0059

0.0069

0.0306

0.0192

0.0061

0.0072

0.0292

0.0183

0.0063

0.0074

0.0278

0.0175

0.0065

0.0076

0.0264

0.0167

0.0067

0.0078

0.0251

0.0159

0.0069

0.008

0.0239

0.0151

0.0071

0.0082

0.0227

0.0144

0.0073

0.0084

0.0216

0.0137

0.0075

0.0086

0.0205

0.013

0.0077

0.0088

0.0195

0.0124

0.0079

0.0091

0.0185

0.0118

0.0082

0.0093

0.0175

0.0112

0.0084

0.0095

0.0166

0.0106

0.0086

0.0097

0.0158

0.0101

0.0088

0.0099

0.015

0.0095

0.009

0.0102

0.0142

0.009

0.0093

0.0104

0.0135

0.0086

0.0095

0.0106

0.0128

0.0081

0.0097

0.0108

0.0121

0.0077

0.0099

0.011

0.0115

0.0073

0.0102

0.0112

0.0109

0.0069

0.0104

0.0114

0.0103

0.0065

0.0106

0.0117

0.0098

0.0062

0.0108

0.0119

0.0093

0.0058

0.011

0.0121

0.0088

0.0055

0.0113

0.0123

0.0084

0.0052

0.0115

0.0125

0.0079

0.005

0.0117

0.0127

0.0075

0.0047

0.0119

0.0129

0.0072

0.0044

0.0121

0.0131

0.0068

0.0042

0.0123

0.0133

0.0065

0.004

0.0125

0.0135

0.0062

0.0038

0.0128

0.0137

0.0059

0.0036

0.013

0.0139

0.0056

0.0034

0.0132

0.0141

0.0053

0.0032

0.0134

0.0143

0.0051

0.0031

0.0136

0.0145

0.0048

0.0029

0.0138

0.0146

0.0046

0.0028

0.014

0.0148

0.0044

0.0026

0.0142

0.015

0.0042

0.0025

0.0143

0.0152

0.0041

0.0024

0.0145

0.0153

0.0039

0.0023

0.0147

0.0155

0.0037

0.0022

0.0149

0.0157

0.0036

0.0021

0.0151

0.0158

0.0034

0.002

0.0152

0.016

0.0033

0.0019

0.0154

0.0161

0.0032

0.0018

0.0156

0.0163

0.003

0.0018

0.0157

0.0164

0.0029

0.0017

0.0159

0.0165

0.0028

0.0016

0.0161

0.0167

0.0027

0.0016

0.0162

0.0168

0.0026

0.0015

0.0163

0.0169

0.0025

0.0015

0.0165

0.017

0.0025

0.0014

0.0166

0.0172

0.0024

0.0014

0.0168

0.0173

0.0023

0.0013

0.0169

0.0174

0.0022

0.0013

0.017

0.0175

0.0021

0.0012

0.0171

0.0176

0.0021

0.0012

0.0173

0.0177

0.002

0.0011

0.0174

0.0178

0.0019

0.0011

0.0175

0.0179

0.0019

0.0011

0.0176

0.0179

0.0018

0.001

0.0177

0.018

0.0018

0.001

0.0178

0.0181

0.0017

0.001

0.0179

0.0181

0.0017

0.001

0.0179

0.0182

0.0016

0.0009

0.018

0.0183

0.0016

0.0009

0.0181

0.0183

0.0015

0.0009

0.0182

0.0184

0.0015

0.0008

0.0182

0.0184

0.0014

0.0008

0.0183

0.0185

0.0014

0.0008

0.0184

0.0185

0.0013

0.0008

0.0184

0.0185

0.0013

0.0008

0.0185

0.0186

0.0013

0.0007

0.0185

0.0186

0.0012

0.0007

0.0186

0.0186

0.0012

0.0007

0.0186

0.0186

0.0011

0.0007

0.0186

0.0186

0.0011

0.0006

0.0186

0.0186

0.0011

0.0006

0.0187

0.0186

0.001

0.0006

0.0187

0.0186

0.001

0.0006

0.0187

0.0186

0.001

0.0006

0.0187

0.0186

0.0009

0.0006

0.0187

0.0186

0.0009

0.0005

0.0187

0.0186

0.0009

0.0005

0.0187

0.0186

0.0009

0.0005

0.0187

0.0186

0.0008

0.0005

0.0187

0.0185

0.0008

0.0005

0.0187

0.0185

0.0008

0.0005

0.0187

0.0185

0.0007

0.0004

0.0187

0.0184

0.0007

0.0004

0.0186

0.0184

0.0007

0.0004

0.0186

0.0183

0.0007

0.0004

0.0186

0.0183

0.0006

0.0004

0.0185

0.0183

0.0006

0.0004

0.0185

0.0182

0.0006

0.0004

0.0185

0.0181

0.0006

0.0003

0.0184

0.0181

0.0006

0.0003

0.0184

0.018

0.0005

0.0003

0.0183

0.018

0.0005

0.0003

0.0183

0.0179

0.0005

0.0003

0.0182

0.0178

0.0005

0.0003

0.0182

0.0178

0.0005

0.0003

0.0181

0.0177

0.0004

0.0003

0.018

0.0176

0.0004

0.0003

0.018

0.0175

0.0004

0.0003

0.0179

0.0174

0.0004

0.0002

0.0178

0.0174

0.0004

0.0002

0.0177

0.0173

0.0004

0.0002

0.0177

0.0172

0.0004

0.0002

0.0176

0.0171

0.0003

0.0002

0.0175

0.017

0.0003

0.0002

0.0174

0.0169

0.0003

0.0002

0.0173

0.0168

0.0003

0.0002

0.0173

0.0167

0.0003

0.0002

0.0172

0.0166

0.0003

0.0002

0.0171

0.0165

0.0003

0.0002

0.017

0.0164

0.0003

0.0002

0.0169

0.0163

0.0002

0.0002

0.0168

0.0162

0.0002

0.0001

0.0167

0.0161

0.0002

0.0001

0.0166

0.016

0.0002

0.0001

0.0165

0.0159

0.0002

0.0001

0.0164

0.0158

0.0002

0.0001

0.0163

0.0157

0.0002

0.0001

0.0162

0.0156

0.0002

0.0001

0.016

0.0154

0.0002

0.0001

0.0159

0.0153

0.0002

0.0001

0.0158

0.0152

0.0002

0.0001

0.0157

0.0151

0.0002

0.0001

0.0156

0.015

0.0002

0.0001

0.0155

0.0149

0.0001

0.0001

0.0154

0.0147

0.0001

0.0001

0.0153

0.0146

0.0001

0.0001

0.0151

0.0145

0.0001

0.0001

0.015

0.0144

0.0001

0.0001

0.0149

0.0143

0.0001

0.0001

0.0148

0.0141

0.0001

0.0001

0.0147

0.014

0.0001

0.0001

0.0145

0.0139

0.0001

0.0001

0.0144

0.0138

0.0001

0.0001

0.0143

0.0136

0.0001

0.0001

0.0142

0.0135

0.0001

0.0001

0.0141

0.0134

0.0001

0.0001

0.0139

0.0133

0.0001

0.0001

0.0138

0.0131

0.0001

0.0001

0.0137

0.013

0.0001

0

0.0136

0.0129

0.0001

0

0.0134

0.0128

0.0001

0

0.0133

0.0126

0.0001

0

0.0132

0.0125

0.0001

0

0.0131

0.0124

0.0001

0

0.0129

0.0123

0.0001

0

0.0128

0.0121

0.0001

0

0.0127

0.012

0.0001

0

0.0125

0.0119

0.0001

0

0.0124

0.0118



1

		0.083		0.0001		0.0003		0.0006		0.0006		0.083

		0.166		0.0002		0.0007		0.0009		0.0846		0.166

		0.249		0.0004		0.0013		0.0076		1.5288		0.249

		0.332		0.0007		0.0034		0.0424		5.1586		0.332

		0.415		0.0012		0.0108		0.1646		6.9026		0.415				0.083		0.0001		0		0		0

		0.498		0.002		0.0291		0.5839		6.065		0.498				0.166		0.0001		0		0		0

		0.581		0.0032		0.0536		0.7834		2.6506		0.581				0.249		0.0001		0		0.0001		0

		0.664		0.0048		0.0804		0.8238		2.1117		0.664				0.332		0.0001		0		0.0001		0

		0.747		0.007		0.1102		0.8582		1.8541		0.747				0.415		0		0		0		0

		0.83		0.0097		0.1428		0.8846		1.6866		0.83				0.498		0.0005		0.0001		0.0001		0

		0.913		0.0128		0.1776		0.9017		1.56		0.913				0.581		0.0015		0		0.0003		0

		0.996		0.0165		0.2136		0.9097		1.4556		0.996				0.664		0.0029		0		0.0007		0

		1.079		0.0206		0.2499		0.9095		1.3651		1.079				0.747		0.0047		0		0.0012		0

		1.162		0.0253		0.2854		0.9022		1.2845		1.162				0.83		0.0069		0.0001		0.0019		0

		1.245		0.0304		0.319		0.8893		1.2115		1.245				0.913		0.0096		0.0001		0.0027		0.0001

		1.328		0.036		0.3498		0.8719		1.1449		1.328				0.996		0.0126		0.0001		0.0037		0.0001

		1.411		0.042		0.3771		0.8513		1.0836		1.411				1.079		0.016		0.0001		0.0048		0.0001

		1.494		0.0483		0.4006		0.8285		1.0272		1.494				1.162		0.0198		0.0001		0.0061		0.0001

		1.577		0.055		0.42		0.8042		0.975		1.577				1.245		0.024		0.0001		0.0075		0.0001

		1.66		0.0619		0.4353		0.779		0.9265		1.66				1.328		0.0284		0.0001		0.009		0.0001

		1.743		0.069		0.4468		0.7535		0.8814		1.743				1.411		0.0331		0.0001		0.0107		0.0001

		1.826		0.0762		0.4547		0.728		0.8394		1.826				1.494		0.0381		0.0001		0.0124		0.0001

		1.909		0.0834		0.4593		0.7026		0.8002		1.909				1.577		0.0432		0.0001		0.0143		0.0001

		1.992		0.0906		0.4611		0.6777		0.7635		1.992				1.66		0.0485		0.0002		0.0162		0.0001

		2.075		0.0977		0.4605		0.6533		0.7291		2.075				1.743		0.0538		0.0002		0.0182		0.0001

		2.158		0.1046		0.4577		0.6296		0.6968		2.158				1.826		0.0592		0.0002		0.0203		0.0001

		2.241		0.1112		0.4531		0.6066		0.6665		2.241				1.909		0.0645		0.0002		0.0224		0.0002

		2.324		0.1176		0.4471		0.5843		0.6378		2.324				1.992		0.0698		0.0003		0.0245		0.0002

		2.407		0.1235		0.4399		0.5628		0.6108		2.407				2.075		0.0749		0.0003		0.0266		0.0002

		2.49		0.1291		0.4317		0.5421		0.5853		2.49				2.158		0.0799		0.0003		0.0288		0.0002

		2.573		0.1343		0.4228		0.5221		0.5612		2.573				2.241		0.0846		0.0003		0.0309		0.0002

		2.656		0.1389		0.4133		0.5029		0.5383		2.656				2.324		0.0891		0.0004		0.033		0.0003

		2.739		0.1431		0.4034		0.4844		0.5166		2.739				2.407		0.0933		0.0004		0.035		0.0003

		2.822		0.1468		0.3932		0.4667		0.496		2.822				2.49		0.0972		0.0005		0.0369		0.0003

		2.905		0.1499		0.3828		0.4496		0.4764		2.905				2.573		0.1007		0.0005		0.0388		0.0003

		2.988		0.1526		0.3723		0.4332		0.4577		2.988				2.656		0.1039		0.0005		0.0406		0.0004

		3.071		0.1547		0.3618		0.4174		0.4399		3.071				2.739		0.1067		0.0006		0.0423		0.0004

		3.154		0.1564		0.3513		0.4023		0.423		3.154				2.822		0.1091		0.0006		0.0439		0.0004

		3.237		0.1576		0.3409		0.3877		0.4068		3.237				2.905		0.1112		0.0007		0.0453		0.0005

		3.32		0.1583		0.3305		0.3737		0.3913		3.32				2.988		0.1129		0.0007		0.0467		0.0005

		3.403		0.1587		0.3204		0.3602		0.3765		3.403				3.071		0.1142		0.0008		0.0479		0.0005

		3.486		0.1586		0.3104		0.3472		0.3623		3.486				3.154		0.1151		0.0009		0.049		0.0006

		3.569		0.1581		0.3006		0.3348		0.3488		3.569				3.237		0.1157		0.0009		0.05		0.0006

		3.652		0.1573		0.291		0.3228		0.3358		3.652				3.32		0.116		0.001		0.0508		0.0007

		3.735		0.1562		0.2817		0.3112		0.3233		3.735				3.403		0.116		0.0011		0.0515		0.0007

		3.818		0.1548		0.2725		0.3001		0.3114		3.818				3.486		0.1157		0.0011		0.0521		0.0008

		3.901		0.1531		0.2636		0.2893		0.2999		3.901				3.569		0.1151		0.0012		0.0525		0.0008

		3.984		0.1512		0.2549		0.279		0.2888		3.984				3.652		0.1142		0.0013		0.0528		0.0009

		4.067		0.1491		0.2464		0.2691		0.2782		4.067				3.735		0.1131		0.0014		0.053		0.001

		4.15		0.1468		0.2382		0.2594		0.268		4.15				3.818		0.1118		0.0015		0.0531		0.001

		4.233		0.1443		0.2302		0.2502		0.2582		4.233				3.901		0.1103		0.0015		0.053		0.0011

		4.316		0.1417		0.2224		0.2412		0.2488		4.316				3.984		0.1087		0.0016		0.0529		0.0012

		4.399		0.139		0.2149		0.2326		0.2397		4.399				4.067		0.1068		0.0017		0.0526		0.0012

		4.482		0.1362		0.2076		0.2243		0.231		4.482				4.15		0.1049		0.0018		0.0522		0.0013

		4.565		0.1332		0.2005		0.2163		0.2225		4.565				4.233		0.1028		0.0019		0.0518		0.0014

		4.648		0.1302		0.1936		0.2085		0.2144		4.648				4.316		0.1006		0.002		0.0513		0.0015

		4.731		0.1272		0.1869		0.201		0.2066		4.731				4.399		0.0984		0.0021		0.0506		0.0016

		4.814		0.1241		0.1804		0.1938		0.199		4.814				4.482		0.096		0.0023		0.05		0.0017

		4.897		0.121		0.1741		0.1868		0.1917		4.897				4.565		0.0936		0.0024		0.0492		0.0018

		4.98		0.1179		0.168		0.18		0.1847		4.98				4.648		0.0911		0.0025		0.0484		0.0018

		5.063		0.1147		0.1621		0.1735		0.1779		5.063				4.731		0.0887		0.0026		0.0475		0.0019

		5.146		0.1116		0.1564		0.1672		0.1714		5.146				4.814		0.0861		0.0027		0.0466		0.0021

		5.229		0.1085		0.1508		0.1611		0.165		5.229				4.897		0.0836		0.0029		0.0456		0.0022

		5.312		0.1054		0.1455		0.1553		0.1589		5.312				4.98		0.0811		0.003		0.0446		0.0023

		5.395		0.1023		0.1402		0.1496		0.153		5.395				5.063		0.0785		0.0031		0.0436		0.0024

		5.478		0.0992		0.1352		0.1441		0.1474		5.478				5.146		0.076		0.0033		0.0425		0.0025

		5.561		0.0962		0.1303		0.1387		0.1419		5.561				5.229		0.0735		0.0034		0.0414		0.0026

		5.644		0.0932		0.1256		0.1336		0.1366		5.644				5.312		0.071		0.0035		0.0403		0.0028

		5.727		0.0903		0.121		0.1286		0.1314		5.727				5.395		0.0685		0.0037		0.0392		0.0029

		5.81		0.0874		0.1166		0.1238		0.1265		5.81				5.478		0.0661		0.0038		0.0381		0.003

		5.893		0.0846		0.1123		0.1192		0.1217		5.893				5.561		0.0637		0.004		0.0369		0.0032

		5.976		0.0818		0.1081		0.1147		0.1171		5.976				5.644		0.0614		0.0041		0.0358		0.0033

		6.059		0.079		0.1041		0.1104		0.1126		6.059				5.727		0.059		0.0043		0.0346		0.0034

		6.142		0.0764		0.1002		0.1062		0.1083		6.142				5.81		0.0568		0.0045		0.0335		0.0036

		6.225		0.0738		0.0964		0.1022		0.1041		6.225				5.893		0.0546		0.0047		0.0324		0.0037

		6.308		0.0712		0.0928		0.0982		0.1001		6.308				5.976		0.0524		0.0048		0.0313		0.0039

		6.391		0.0687		0.0893		0.0945		0.0962		6.391				6.059		0.0503		0.005		0.0302		0.004

		6.474		0.0663		0.0859		0.0908		0.0925		6.474				6.142		0.0482		0.0052		0.0291		0.0042

		6.557		0.0639		0.0826		0.0873		0.0889		6.557				6.225		0.0462		0.0054		0.028		0.0044

		6.64		0.0616		0.0794		0.0839		0.0854		6.64				6.308		0.0442		0.0056		0.0269		0.0046

		6.723		0.0593		0.0763		0.0806		0.082		6.723				6.391		0.0423		0.0058		0.0259		0.0047

		6.806		0.0571		0.0733		0.0774		0.0788		6.806				6.474		0.0405		0.006		0.0248		0.0049

		6.889		0.055		0.0705		0.0744		0.0757		6.889				6.557		0.0387		0.0061		0.0238		0.0051

		6.972		0.0529		0.0677		0.0714		0.0726		6.972				6.64		0.037		0.0063		0.0229		0.0053

		7.055		0.0509		0.065		0.0686		0.0697		7.055				6.723		0.0353		0.0065		0.0219		0.0055

		7.138		0.0489		0.0624		0.0658		0.0669		7.138				6.806		0.0337		0.0067		0.021		0.0057

		7.221		0.047		0.0599		0.0632		0.0642		7.221				6.889		0.0321		0.0069		0.02		0.0059

		7.304		0.0452		0.0575		0.0606		0.0616		7.304				6.972		0.0306		0.0072		0.0192		0.0061

		7.387		0.0434		0.0552		0.0582		0.0591		7.387				7.055		0.0292		0.0074		0.0183		0.0063

		7.47		0.0417		0.053		0.0558		0.0567		7.47				7.138		0.0278		0.0076		0.0175		0.0065

		7.553		0.04		0.0508		0.0535		0.0544		7.553				7.221		0.0264		0.0078		0.0167		0.0067

		7.636		0.0384		0.0488		0.0513		0.0521		7.636				7.304		0.0251		0.008		0.0159		0.0069

		7.719		0.0368		0.0468		0.0492		0.05		7.719				7.387		0.0239		0.0082		0.0151		0.0071

		7.802		0.0353		0.0448		0.0472		0.0479		7.802				7.47		0.0227		0.0084		0.0144		0.0073

		7.885		0.0339		0.043		0.0452		0.0459		7.885				7.553		0.0216		0.0086		0.0137		0.0075

		7.968		0.0325		0.0412		0.0433		0.044		7.968				7.636		0.0205		0.0088		0.013		0.0077

		8.051		0.0311		0.0395		0.0415		0.0422		8.051				7.719		0.0195		0.0091		0.0124		0.0079

		8.134		0.0298		0.0379		0.0398		0.0404		8.134				7.802		0.0185		0.0093		0.0118		0.0082

		8.217		0.0285		0.0363		0.0381		0.0387		8.217				7.885		0.0175		0.0095		0.0112		0.0084

		8.3		0.0273		0.0348		0.0365		0.0371		8.3				7.968		0.0166		0.0097		0.0106		0.0086

		8.383		0.0262		0.0333		0.035		0.0355		8.383				8.051		0.0158		0.0099		0.0101		0.0088

		8.466		0.0251		0.0319		0.0335		0.0341		8.466				8.134		0.015		0.0102		0.0095		0.009

		8.549		0.024		0.0306		0.0321		0.0326		8.549				8.217		0.0142		0.0104		0.009		0.0093

		8.632		0.0229		0.0293		0.0308		0.0312		8.632				8.3		0.0135		0.0106		0.0086		0.0095

		8.715		0.022		0.028		0.0295		0.0299		8.715				8.383		0.0128		0.0108		0.0081		0.0097

		8.798		0.021		0.0269		0.0282		0.0286		8.798				8.466		0.0121		0.011		0.0077		0.0099

		8.881		0.0201		0.0257		0.027		0.0274		8.881				8.549		0.0115		0.0112		0.0073		0.0102

		8.964		0.0192		0.0246		0.0259		0.0263		8.964				8.632		0.0109		0.0114		0.0069		0.0104

		9.047		0.0184		0.0236		0.0248		0.0252		9.047				8.715		0.0103		0.0117		0.0065		0.0106

		9.13		0.0176		0.0226		0.0237		0.0241		9.13				8.798		0.0098		0.0119		0.0062		0.0108

		9.213		0.0168		0.0216		0.0227		0.0231		9.213				8.881		0.0093		0.0121		0.0058		0.011

		9.296		0.0161		0.0207		0.0218		0.0221		9.296				8.964		0.0088		0.0123		0.0055		0.0113

		9.379		0.0154		0.0198		0.0208		0.0212		9.379				9.047		0.0084		0.0125		0.0052		0.0115

		9.462		0.0147		0.019		0.02		0.0203		9.462				9.13		0.0079		0.0127		0.005		0.0117

		9.545		0.0141		0.0182		0.0191		0.0194		9.545				9.213		0.0075		0.0129		0.0047		0.0119

		9.628		0.0134		0.0174		0.0183		0.0186		9.628				9.296		0.0072		0.0131		0.0044		0.0121

		9.711		0.0129		0.0167		0.0175		0.0178		9.711				9.379		0.0068		0.0133		0.0042		0.0123

		9.794		0.0123		0.016		0.0168		0.0171		9.794				9.462		0.0065		0.0135		0.004		0.0125

		9.877		0.0118		0.0153		0.0161		0.0163		9.877				9.545		0.0062		0.0137		0.0038		0.0128

		9.96		0.0113		0.0147		0.0154		0.0157		9.96				9.628		0.0059		0.0139		0.0036		0.013

																9.711		0.0056		0.0141		0.0034		0.0132

																9.794		0.0053		0.0143		0.0032		0.0134

																9.877		0.0051		0.0145		0.0031		0.0136

																9.96		0.0048		0.0146		0.0029		0.0138

																10.043		0.0046		0.0148		0.0028		0.014

																10.126		0.0044		0.015		0.0026		0.0142

																10.209		0.0042		0.0152		0.0025		0.0143

																10.292		0.0041		0.0153		0.0024		0.0145

																10.375		0.0039		0.0155		0.0023		0.0147

																10.458		0.0037		0.0157		0.0022		0.0149

																10.541		0.0036		0.0158		0.0021		0.0151

																10.624		0.0034		0.016		0.002		0.0152

																10.707		0.0033		0.0161		0.0019		0.0154

																10.79		0.0032		0.0163		0.0018		0.0156

																10.873		0.003		0.0164		0.0018		0.0157

																10.956		0.0029		0.0165		0.0017		0.0159

																11.039		0.0028		0.0167		0.0016		0.0161

																11.122		0.0027		0.0168		0.0016		0.0162

																11.205		0.0026		0.0169		0.0015		0.0163

																11.288		0.0025		0.017		0.0015		0.0165

																11.371		0.0025		0.0172		0.0014		0.0166

																11.454		0.0024		0.0173		0.0014		0.0168

																11.537		0.0023		0.0174		0.0013		0.0169

																11.62		0.0022		0.0175		0.0013		0.017

																11.703		0.0021		0.0176		0.0012		0.0171

																11.786		0.0021		0.0177		0.0012		0.0173

																11.869		0.002		0.0178		0.0011		0.0174

																11.952		0.0019		0.0179		0.0011		0.0175

																12.035		0.0019		0.0179		0.0011		0.0176

																12.118		0.0018		0.018		0.001		0.0177

																12.201		0.0018		0.0181		0.001		0.0178

																12.284		0.0017		0.0181		0.001		0.0179

																12.367		0.0017		0.0182		0.001		0.0179

																12.45		0.0016		0.0183		0.0009		0.018

																12.533		0.0016		0.0183		0.0009		0.0181

																12.616		0.0015		0.0184		0.0009		0.0182

																12.699		0.0015		0.0184		0.0008		0.0182

																12.782		0.0014		0.0185		0.0008		0.0183

																12.865		0.0014		0.0185		0.0008		0.0184

																12.948		0.0013		0.0185		0.0008		0.0184

																13.031		0.0013		0.0186		0.0008		0.0185

																13.114		0.0013		0.0186		0.0007		0.0185

																13.197		0.0012		0.0186		0.0007		0.0186

																13.28		0.0012		0.0186		0.0007		0.0186

																13.363		0.0011		0.0186		0.0007		0.0186

																13.446		0.0011		0.0186		0.0006		0.0186

																13.529		0.0011		0.0186		0.0006		0.0187

																13.612		0.001		0.0186		0.0006		0.0187

																13.695		0.001		0.0186		0.0006		0.0187

																13.778		0.001		0.0186		0.0006		0.0187

																13.861		0.0009		0.0186		0.0006		0.0187

																13.944		0.0009		0.0186		0.0005		0.0187

																14.027		0.0009		0.0186		0.0005		0.0187

																14.11		0.0009		0.0186		0.0005		0.0187

																14.193		0.0008		0.0185		0.0005		0.0187

																14.276		0.0008		0.0185		0.0005		0.0187

																14.359		0.0008		0.0185		0.0005		0.0187

																14.442		0.0007		0.0184		0.0004		0.0187

																14.525		0.0007		0.0184		0.0004		0.0186

																14.608		0.0007		0.0183		0.0004		0.0186

																14.691		0.0007		0.0183		0.0004		0.0186

																14.774		0.0006		0.0183		0.0004		0.0185

																14.857		0.0006		0.0182		0.0004		0.0185

																14.94		0.0006		0.0181		0.0004		0.0185

																15.023		0.0006		0.0181		0.0003		0.0184

																15.106		0.0006		0.018		0.0003		0.0184

																15.189		0.0005		0.018		0.0003		0.0183

																15.272		0.0005		0.0179		0.0003		0.0183

																15.355		0.0005		0.0178		0.0003		0.0182

																15.438		0.0005		0.0178		0.0003		0.0182

																15.521		0.0005		0.0177		0.0003		0.0181

																15.604		0.0004		0.0176		0.0003		0.018

																15.687		0.0004		0.0175		0.0003		0.018

																15.77		0.0004		0.0174		0.0003		0.0179

																15.853		0.0004		0.0174		0.0002		0.0178

																15.936		0.0004		0.0173		0.0002		0.0177

																16.019		0.0004		0.0172		0.0002		0.0177

																16.102		0.0004		0.0171		0.0002		0.0176

																16.185		0.0003		0.017		0.0002		0.0175

																16.268		0.0003		0.0169		0.0002		0.0174

																16.351		0.0003		0.0168		0.0002		0.0173

																16.434		0.0003		0.0167		0.0002		0.0173

																16.517		0.0003		0.0166		0.0002		0.0172

																16.6		0.0003		0.0165		0.0002		0.0171

																16.683		0.0003		0.0164		0.0002		0.017

																16.766		0.0003		0.0163		0.0002		0.0169

																16.849		0.0002		0.0162		0.0002		0.0168

																16.932		0.0002		0.0161		0.0001		0.0167

																17.015		0.0002		0.016		0.0001		0.0166

																17.098		0.0002		0.0159		0.0001		0.0165

																17.181		0.0002		0.0158		0.0001		0.0164

																17.264		0.0002		0.0157		0.0001		0.0163

																17.347		0.0002		0.0156		0.0001		0.0162

																17.43		0.0002		0.0154		0.0001		0.016

																17.513		0.0002		0.0153		0.0001		0.0159

																17.596		0.0002		0.0152		0.0001		0.0158

																17.679		0.0002		0.0151		0.0001		0.0157

																17.762		0.0002		0.015		0.0001		0.0156

																17.845		0.0002		0.0149		0.0001		0.0155

																17.928		0.0001		0.0147		0.0001		0.0154

																18.011		0.0001		0.0146		0.0001		0.0153

																18.094		0.0001		0.0145		0.0001		0.0151

																18.177		0.0001		0.0144		0.0001		0.015

																18.26		0.0001		0.0143		0.0001		0.0149

																18.343		0.0001		0.0141		0.0001		0.0148

																18.426		0.0001		0.014		0.0001		0.0147

																18.509		0.0001		0.0139		0.0001		0.0145

																18.592		0.0001		0.0138		0.0001		0.0144

																18.675		0.0001		0.0136		0.0001		0.0143

																18.758		0.0001		0.0135		0.0001		0.0142

																18.841		0.0001		0.0134		0.0001		0.0141

																18.924		0.0001		0.0133		0.0001		0.0139

																19.007		0.0001		0.0131		0.0001		0.0138

																19.09		0.0001		0.013		0.0001		0.0137

																19.173		0.0001		0.0129		0		0.0136

																19.256		0.0001		0.0128		0		0.0134

																19.339		0.0001		0.0126		0		0.0133

																19.422		0.0001		0.0125		0		0.0132

																19.505		0.0001		0.0124		0		0.0131

																19.588		0.0001		0.0123		0		0.0129

																19.671		0.0001		0.0121		0		0.0128

																19.754		0.0001		0.012		0		0.0127

																19.837		0.0001		0.0119		0		0.0125

																19.92		0.0001		0.0118		0		0.0124






_981154079.unknown

_981154093.unknown

_981153849.unknown

_981152614.unknown

_981152704.unknown

_981152576.unknown

