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Introduction of Electrophoresis



Brief History of Electrophoresis of Proteins

Electrophoresis is a separation method based on the differential rate of migration of 
charged molecules in a buffer solution across which has been applied a dc electric field. 
This separation technique called, moving boundary electrophoresis, was developed by 
the Swedish chemist Arne Tiselius in 1937 for the study of serum proteins*.

Placing protein mixtures in buffer solutions and applying an electric 
field, Tiselius found that sample components migrated into the 
direction of the electrode with opposite charge and at a rate 
determined by their charge and mobility. 

In practice the high currents occurring caused 
convection and distorted the moving bands of protein which 
did not allow to keep the moving zones flat and sharp.

Therefore, later methods used gel matrices on a flat plat that inhibited convection and 
allowed to separate compounds into discrete and stable bands and therefore was called 
by Tiselius zone electrophoresis

*Tiselius, Arne (1937). "A new apparatus for electrophoretic analysis of colloidal mixtures". Transactions of the Faraday Society. 33: 524–531
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Nowadays….

Electrophoresis is applied to a variety of difficult analytical 
separation problems, of organic and inorganic anions and cations
and for amphoteric substances.
A particular strength of electrophoresis is its unique ability to 
separate charged, high-molecular weight (HMW) biomolecules like 
peptide, proteins and polynucleotides (DNA, RNA) in life science 
research and biotechnology and in the biopharmaceutical industry.
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Nowadays….

Electrophoretic separations are currently performed in two 
quite different formats:

1. On a thin layer (slab) of an anticonvective medium (gel) deposited or 
immobilized on a flat, rectangular (glass or plastic) support 
Slab Gel Electrophoresis (SGE)

2. In a conduit like a fused silica capillary or a channel etched in a glass slide 
Capillary Electrophoresis (CE)

6/22/2018 Analytics 4 Biologics, Groningen, June 20. © ROZING.COM Consulting Slide 8



Schematic Representation of SGE of Polynucleotides*

Most important methods of SGE for 
Polynucleotides, DNA, RNA

• Agarose Gel
• Size based separation
• Further work on separated bands

• Southern  blot (investigate ss DNA fragments 
from restriction enzymes)

• Northern blot, RNA

*Picture taken from https://www.flickr.com/photos/yourgenome/26344970413

6/22/2018 Analytics 4 Biologics, Groningen, June 20. © ROZING.COM Consulting Slide 9



Schematic Representation of SGE of Proteins*

*Picture taken from https://www.slideshare.net/brunobasil/electrophoresis-44229912 

Most important methods of SGE 
for peptide and proteins
• Polyacrylamide gels (PAGE)
• Size based separation sodium 

dodecyl sulphate bound proteins 
(SDS-PAGE)

• pI based separation, iso electric 
focusing (IEF) on immobilized pH 
gradient gels (IPG)

• Multidimensional gel 
electrophoresis (MDGE), IEF  on a 
strip followed by SDS-PAGE on a 
plate

• Further work on separated bands
• Western and Eastern blotting 

(immuno-affinity methods)
• Protein digestion followed by 

peptide mapping
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Capillary Electrophoresis

Basic principles and some theory



Capillary Electrophoresis - Principle

Separation efficiency in free solution, as 
performed by Tiselius, was limited by 
thermal diffusion and convection.

Since currents in narrow capillaries are 
low, they generate only small amounts of 
heat and are in principle anti-convective. 

This allows the application of free-
solution capillary zone electrophoresis, as 
well as the use of traditional gel media in 
the capillary.

Comparison of gel used for slab gel electrophoresis, SGE (a) and 
capillary for capillary electrophoresis, CE (b).

(a) (b)

Slide courtesy of Agilent Technologies with permission

Typical dimensions
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Capillary Electrophoresis - Principle

A schematic diagram of a generic capillary 
electrophoresis system is shown on the right. 

• Ends of a narrow-bore, fused silica capillary 
are placed in buffer reservoirs. 

• The reservoirs also contain platinum 
electrodes used to make electrical contact 
between high voltage power supply and 
capillary.

• Sample is loaded onto the capillary by 
replacing one of the reservoirs (usually at the 
anode) with a sample reservoir

• After replacing the buffer reservoir, the 
electric field is applied and the separation 
performed. 

• Optical detection can be made at the opposite 
end, directly through the capillary wall.

Slide courtesy of Agilent Technologies with permission
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a capillary length L = 50 cm
b rule of thumb: < 1% of capillary volume (preconcentration methods)
c injection of 10 µg/ml of peptide (M = 500)

Capillary Electrophoresis – Capillary Dimensions

Diameter a
I.D./O.D (µm)

Volume
(µL)

Typical Injection  
Volume (nL) b

Injected Amount
(fmol) c

75/365 2.2 22 440

50/365 1 10 200

25/180- 365 0.25 2.5 50
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Theory of Capillary Electrophoresis - Mobility

Velocity of a charged molecule is proportional with the applied electrical field

In electrophoresis, separation is based on the differences in molecule velocity in 
an electric field.

𝑣𝑣 ∝ 𝐸𝐸

𝑣𝑣 = 𝜇𝜇𝑒𝑒𝑒𝑒𝐸𝐸 = 𝜇𝜇𝑒𝑒𝑒𝑒
𝑉𝑉
𝐿𝐿

where 𝜇𝜇𝑒𝑒𝑒𝑒 is called electrophoretic mobility of the molecule which depends 
primarily on its charge and (hydrodynamic) size
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Separation by electrophoresis is based on differences in solute velocity in an electric field. The velocity of an ion can be given by the equation shown here. The electric field (E) is simply the quotient of the applied voltage and capillary length (in volts/cm). The mobility (µe), for a given ion and medium, is a constant which is characteristic of that ion. The mobility is determined by the electric force that the ionized species (molecule or particle) experiences, balanced by its frictional drag through the medium.



Theory of Capillary Electrophoresis - Mobility

qEFE =

q charge of the molecule
ŋ viscosity of the solvent
r hydrodynamic radius of the molecule
υ velocity

νπηrFF 6−=

The velocity (mobility  ) is determined by the electric force that the ionized molecule 
experiences, balanced by the frictional drag force through the medium. 
The electric force can be given by:

and the frictional force (for a spherical ion) by Stoke’s law:
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Theory of Capillary Electrophoresis - Mobility

µep electrophoretic mobility

At steady state conditions (equilibrium) these forces are equal but opposite and:

Solving for velocity (equation on slide 15) yields an equation that describes the 
mobility in terms of physical and molecular properties:

From this equation it is evident that small, highly charged species have high mobilities 
whereas large, minimally charged species have low mobilities which forms the basis for 
separation.

The differences in charge/size ratio are the decisive factor in separation

𝜇𝜇𝑒𝑒𝑒𝑒 =
𝑞𝑞

6𝜋𝜋𝜋𝜋𝑟𝑟

𝑞𝑞𝐸𝐸 = 6𝜋𝜋𝜋𝜋𝑟𝑟𝜋𝜋
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Theory of Capillary Electrophoresis - Mobility

 Magnitude of µ depends on ionization state of the molecule (pKa) and therefore on the 
pH of the BGE

 Direction of µ depends on molecule’s charge sign

αi degree of ionization (or dissociation)𝜇𝜇𝑒𝑒𝑒𝑒𝑒𝑒 = 𝛼𝛼𝑖𝑖.𝜇𝜇𝑒𝑒
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Theory of Capillary Electrophoresis – Electro-Osmotic Flow

Besides movement of the charged molecules by electrical force, a hydraulic flow is 
generated in the conduit used for separation: 

 Electro-Osmotic Flow (EOF).

• The inside wall of a fused capillary is covered by 
silanol groups

• pKa of silanol groups range 3-6 depending on 
structure, surface environment and solvent ion 
strength (background electrolyte)

• At pH > 3 the capillary surface becomes negatively 
charged 

• SiO- groups attract cations to the inside wall of the 
capillary

• The distribution of charge at the surface  is 
described by the Stern electrical double-layer
model and results in the zeta potential

• There is an excess of mobile cations in the diffuse 
layer

Slide courtesy of Agilent Technologies with permission
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Theory of Capillary Electrophoresis – Electro-Osmotic Flow

• Excess cations in the diffuse 
Stern double-layer flow are 
mobile and move towards the 
cathode

• Net hydraulic flow occurs as 
solvated cations drag the 
solvent along the capillary wall

Silanols become fully ionized at high pH of the
background electrolyte
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Theory of Capillary Electrophoresis – Electro-Osmotic Flow

Where:
ν = electro-osmotic mobility
εo = dielectric constant of a vacuum
ε = dielectric constant of the buffer
𝜁𝜁 = zeta potential
η = viscosity of the BGE
E = electric field

Electroosmotic mobility is given by:
(Smoluchowski equation)

𝜈𝜈 = 𝜇𝜇𝑒𝑒𝑒𝑒𝐸𝐸 =
𝜖𝜖𝑒𝑒𝜀𝜀𝜁𝜁
4𝜋𝜋𝜋𝜋

𝐸𝐸

Experimental parameters that affect the EOF:

• Properties of the background electrolyte 
(BGE)

• surface charge properties of the capillary

Slide courtesy of Agilent Technologies with permission
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Theory of Capillary Electrophoresis – EOF Properties

 Magnitude
• Typical 0 – 3 mm/s. In a 50 µm i.d. FS capillary; 0 – 0.35 µL/min,

 Direction
• Depends on the surface charge of the capillary (coating of the capillary inner 

wall)  

 Flow velocity profile
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Theory of Capillary Electrophoresis – EOF Properties

Electro-Osmotic Flow
• electrical field is the driving force 
• solvent movement originates at surface
• all solvent molecules start to move at the same time 

with the same velocity
• no pressure drop is encountered
• flow velocity distribution is uniform across the capillary

Hydraulic flow
• pressure is the driving force
• velocity at the surface is zero
• solvent molecules do not start moving at the 

same time
• velocity in the middle is highest
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Theory of Capillary Electrophoresis – EOF Properties

Electroosmotic flow does not contribute 
significantly to band broadening like pressure-
driven flow in LC and related techniques

• Reduced broadening (dispersion) of solute 
zones 

• Velocity profile is generally independent of 
capillary diameter

• Nearly all species, regardless of charge, 
move in the same direction

• But 
• it is not always desirable to have an EOF
• it is sometimes unpredictable
• It is difficult to control

Flow velocity profiles and corresponding solute zones in electro-
and pressure driven flow. 

Slide courtesy of Agilent Technologies with permission
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Methods to Control the EOF in FS Capillaries - I

Variable Result Warning

Electric field EOF changes proportionally 
with electrical field.

High field generates more heat in the capillary. 
Eventually short-circuits and sparking.

BGE pH EOF decreases at low pH  
and increases at high pH.

Will change solute charge.

BGE ion strength or 
buffer conc.

Affects double layer 
thickness. EOF increases at 
low  ion strength.

High ionic strength generates high current and Joule 
heating. 
Lower buffer capacity at low ion strength will cause 
possible solute adsorption 
Peak shape distorts if conductivity of the electrolyte 
differs from sample zone conductivity.

Temperature EOF changes due to 
viscosity change 
(2 - 3%/°C).

Capillary temperature must be controlled.

Slide courtesy of Agilent Technologies with permission
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While the EOF is usually beneficial, it often needs to be controlled. Fundamentally, control of EOF requires alteration of the capillary surfacecharge or buffer viscosity. There are several methods to accomplish this.The rate of EOF can most easily be decreased by lowering the electric field. This action, however, has numerous disadvantages with regardto analysis time, efficiency, and resolution. From a practical point of view, the most dramatic changes in EOF can be made simply by altering the pH of the buffer. Adjusting the pH, however, can also affect the solute charge and mobility. Low pH buffers will protonate both the capillary surface and the solute. High pH buffers deprotonate both. EOF can also be affected by adjusting the concentration and ionic strength of the buffer. Typical buffer concentrations range from 10 to 50 mM.Temperature control can be used as a way to alter the EOF and analysis time. The two approaches which are used to thermostatically control the capillary are to bathe the capillary in a high velocity air stream or in a liquid. Movement of solutes in CE appears to be directly proportional to viscosity changes when using different percentages of organic modifiers.



Methods to Control the EOF in FS Capillaries - II

Variable Result Comment

Organic modifier to 
the electrolyte

Changes zeta potential and 
electrolyte  viscosity.

Complex changes of EOF; effect most easily 
determined experimentally. May alter selectivity of 
separation.

Additives to the 
electrolyte 

Change magnitude and 
direction of EOFs.  Anionic 
surfactants can increase 
EOF; Cationic surfactants 
can decrease EOF.

Dynamical adsorption to capillary wall via hydrophobic 
and or ionic interaction.

Neutral hydrophilic 
polymer

Decreases but controls EOF 
by shielding surface charge 
and increasing viscosity.

Adsorbs to capillary wall via hydrophilic interactions. In 
addition suppresses solute/wall interactions.

Covalent bonded 
surface coating

EOF depends on the charge 
and polarity of the coating 
or effectively suppress EOF

Many modifications possible (hydrophilicity or charge). 
Stability of coating is limited. Expensive
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Capillary Zone Electrophoresis

𝜈𝜈 = 𝜇𝜇𝑒𝑒𝑒𝑒 + 𝜇𝜇𝑒𝑒𝑒𝑒 𝐸𝐸 = 𝜇𝜇𝑒𝑒𝑒𝑒 + 𝜇𝜇𝑒𝑒𝑒𝑒 .
𝑉𝑉
𝐿𝐿

Slide courtesy of Agilent Technologies with permission
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Capillary zone electrophoresis (CZE) is the simplest and versatile form of CE. In CZE a capillary is filled with an electrolyte (run buffer), the sample is introduced at the inlet and the electrical field is applied. As shown in the figure, separation occurs because solutes migrate at different velocities and in discrete zones. Besides by electrophoretic movement, the solute zones are also moved through the capillary by the EOF. Direction of the EOF will be aligned with the direction of movement of either the anions or cations and will be towards the point of detection. Therefore separation of both anionic and cationic solutes is possible by CZE in one analysis. Ions moving in opposite direction of the EOF are swept to the detector since the EOF is in most cases significantly larger than the electrophoretic mobility. Neutral solutes all move with the EOFand are not separated. Here, the cationic analyte (1) has the highest mobility followed by the neutrals (n) and two anionic analytes (2, 3).It is thus essential for CZE to have control over the electrophoretic mobility of the solutes and over the electroosmotic flow.



Mobility and Migration time

µi µe,i + µEOF

V applied voltage
l effective capillary length
L total capillary length
ti migration time (analyte ion)
E electric field

Effective capillary length is the distance from point of injection to 
point of detection.

The time required for a solute to migrate to the point of detection is called the “migration time”. 

𝜋𝜋= 𝑙𝑙
𝑡𝑡𝑖𝑖

=𝜇𝜇𝑖𝑖 𝐸𝐸 = 𝜇𝜇𝑖𝑖
𝑉𝑉
𝐿𝐿

𝜇𝜇𝑖𝑖=
𝑙𝑙.𝐿𝐿
𝑡𝑡𝑖𝑖.𝑉𝑉

Slide courtesy of Agilent Technologies with permission
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Theory of Capillary Electrophoresis – Zone Resolution

𝑅𝑅 = 2 𝑡𝑡𝑗𝑗−𝑡𝑡𝑖𝑖
𝑤𝑤𝑖𝑖+𝑤𝑤𝑗𝑗

= 
𝑡𝑡𝑗𝑗−𝑡𝑡𝑖𝑖
4𝜎𝜎

t migration time
w width of the peak at base in length units (4σ for a gaussian peak)

With constant cross sectional velocity in the capillary and absence of chromatographic 
interaction with the capillary surface the solute zone only broadens by axial diffusion:

𝜎𝜎2 = 2𝐷𝐷𝑚𝑚𝑡𝑡𝑖𝑖 and  𝑁𝑁 =
𝑙𝑙2

𝜎𝜎2
(Dm is the diffusion constant of the 
solute)

𝑁𝑁 =
𝜇𝜇𝑖𝑖𝑙𝑙 𝑉𝑉
2𝐷𝐷𝑚𝑚𝐿𝐿

2/1)
)(

)()(
24

1(
EOFa

a µµD
VµR
+

∆=

Plate number increases with 
applied voltage, and 
decreasing diffusion constant 
(i.e. HMW molecules!!)

Resolution increases with square root of the applied 
voltage, and inverse square root of diffusion constant. 
Selectivity ∆µi works better
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Capillary Electrophoresis – Other Sources of Zone 
Broadening

Source Comment
Joule heating Leads to radial temperature gradients differing flow 

velocity profiles across the capillary

Length of injection zone Injection lengths should be less than the diffusion-
controlled zone length. Detection limit difficulties often 
necessitate longer than ideal injection lengths 

Sample adsorption Interaction of solute with the capillary walls usually 
causes severe peak tailing.

Mismatched conductivities of sample 
and buffer (electrodispersion)

Solutes with higher conductivities than the running 
buffer result in fronting triangular peaks. Solutes with 
lower conductivities than the running buffer result in 
tailing triangular peaks.

Unleveled buffer reservoirs Causes flow with parabolic flow velocity profile

Detector cell size Volume should be small relative to volume of the zone

Slide courtesy of Agilent Technologies with permission
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Characteristics of Capillary Electrophoresis

 Electrophoresis is performed in narrow-bore (25- to 75-μm id), fused silica 
capillaries

 High voltages (10 to 30 kV) and high electric fields (100 to 500 V/cm) are applied; 
separation is based on compound mobility (mass/charge) in an electrical field

 High electrical resistance of the capillary limits current generation and internal 
heating

 High efficiency (N>105 to 106) and short analysis time (min)
 Detection performed on-capillary (DAD, CCD, LIF), with an external detection cell 

(DAD) or on-line MS
 Small sample volume required (1 to 50 nL injected)
 Operates mainly in aqueous media
 Orthogonal separation principle complementing HPLC
 Multiple principle modes of CE  provided selectivity of separation and a wide 

application range
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Compare HPLC and CE

CHROMATOGRAPHY ELECTROPHORESIS

Separation 
principle

Partitioning between mobile phase 
and stationary phase. All solutes 

move with the same velocity

Based on differences in 
solute mobility an electric field. Solutes 

move at different velocity

UV light path Usually 1 cm to 6 cm (high sensitivity) Usually 25 µm to 75 µm 
(HS-cell = 1.2 mm)

Columns Packed with stationary phase 
particles

None, open tube 
(fused silica or polymers)

Flow rates Constant depending on HPLC pump, 
usually in µL-mL/min range

pH dependent flow rate + compound 
specific migration, typically 30-300 

nL/min

Peak width Van Deemter equation Depends on diffusion constant 
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Methods of Capillary 
Electrophoresis

Modes of  Operation



Modes of Operation of CE

Mode Basis of Separation

Capillary Zone Electrophoresis Difference in electrophoretic mobility of the 
solutes (all charged LMW and HMW molecules) in 
an open tube

Capillary Gel Electrophoresis Difference in mobility by molecular size (SDS-
proteins, DNA/RNA) in a gel sieving matrix

Capillary Isoelectric Focussing Differences in isoelectric point (pI) of amphoteric 
solutes (peptides, proteins)

Capillary Isotachophoresis Electrophoretic mobility (all charged molecules)

Micellar Electrokinetic 
Chromatography

Differences of molecules in hydrophobic 
interaction with micelles in the BGE (neutral or 
weakly ionized, LMW substances). Allows 
separation of neutral molecules

Capillary Electrochromatography EOF driven HPLC (neutral and weakly ionized, 
LMW solutes) 
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The versatility of CE is derived from its numerous modes of operation. The separation mechanisms of each mode are different and thus can provide complimentary information. For the most part, the different modes are accessed simply by altering the buffer composition. Capillary Zone Electrophoresis is based on free solution mobility. Micellar electrokinetic chromatography is accomplished based upon hydrophobic ionic interaction with the micelle and can be used for the separation of neutral solutes as well as charged solutes. Capillary gel electrophoresis can be employed for the size based separation of macromolecules. Isoelectric focusing is a high resolution technique used to separate peptides and proteins on the basis of pI. Isotachophoresis is a moving boundary technique for analysis of anions or cations.The different CE operation modes are to some extent equivalent to the basic separation modes used in liquid chromatography. Despite the principle analogy of HPLC and CE separation modes, the underlying mechanisms are different, in particular regarding the “elution” modes of CE. Therefore, the selectivity of separation, that is the order in which the sample components elute, will be strongly deviating when comparing an HPLC with a CZE, MEKC or CEC separation. The separation mechanisms are orthogonal and therefore complimentary information is obtained about a sample. For example substances that co-elute in HPLC will be separated in CE.



Capillary Zone Electrophoresis

𝜈𝜈 = 𝜇𝜇𝑒𝑒𝑒𝑒 + 𝜇𝜇𝑒𝑒𝑒𝑒 𝐸𝐸

Slide courtesy of Agilent Technologies with permission
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Capillary Zone Electrophoresis - Buffers for BGE

A buffer used in CZE should possess the 
following properties:

 Good buffering capacity in the pH of 
choice

 Low absorbance at the wavelength of 
detection

 Low mobility to reduce the current 
(large, minimally charged ions)

Buffer pH Range

Phosphate 1.14 - 3.14
Acetate 3.76 - 5.76
Phosphate 6.20 - 8.20
Borate 8.14 - 10.14
Zwitterionic Buffers (Good buffers*)
MES 5.15 - 7.15
PIPES 5.80 - 7.80
HEPES 6.55 - 8.55
Tricine 7.15 - 9.15
Tris 7.30 - 9.30
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Presentation Notes
A robust CZE method largely depends on a simple an robust background electrolyte. A good start is to work with a series of simple (or generic) buffers which cover a pH range of 2-9. In order to reduce the effect of buffer depletion, it is good practice to choose a buffer pH close to its pKa. Extensive capillary conditioning and establishment of a stable EOF will ensure that the first initiating steps to a good result. In CZE selectivity can most readily be altered through changes in running buffer pH or through the use of buffer additives such as surfactants or chiral selectors. The so-called biological 'Good buffers', Tris, borate, histidine, CAPS... are especially useful. These buffer ions are generally large and can be used in high concentrations without generating significant currents. A potential disadvantage of these buffers is their strong UV absorbance. Matching the buffer ion mobility to the solute mobility is important for minimizing peak shape distortions. Buffer ions can also be used to complex with solutes and alter selectivity. For example, tetraborate is used to improve the separation of catechols and carbohydrates.



Capillary Zone Electrophoresis - Additives

Additive Function
Organic solvents Solubility sample compounds, modify electroosmotic flow
Organic acids or bases Magnitude and direction of EOF, ionization state of solutes
Neutral, hydrophilic polymers Reduce EOF, mask capillary surface e.g. hydroxymethyl cellulose
Surfactants Below critical micelle concentration
Cyclodextrines Direct separation of enantiomers!
Cationic or anionic polymers Change the capillary surface charge 
Urea etc. Solubilizing agents

Change the chemical and physical properties of the FS capillary 
surface to influence the EOF and/or the mobility of solutes to 
improve selectivity of separation

*Below the critical micelle concentration (CMC)
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Main Application Areas of CZE

 LMW, ionizable molecules e.g. pharmaceuticals

 Chiral separations

 HMW molecules e.g. peptides and proteins (last section)

 Clinical analysis esp. serum protein profiling (CAPILLARYS 
Series SEBIA)

 Inorganic ions Protein electrophoresis is a well-established technique 
routinely used in clinical laboratories to screen samples 
to detect protein abnormalities (gammopathies, 
inflammatory pattern…).

Serum proteins into six major fractions: 
Albumin, Alpha-1, Alpha-2,Beta-1, Beta-2, Gamma
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CZE of Proteins using Buffer pH above Solute pI

Conditions: 
20 mM borate pH 8.25
V = 30 kV
l = 55 cm, L = 101 cm, id = 52 μm
i = 38 μA

Slide courtesy of Agilent Technologies with permission
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Wall interactions that affect zone broadening can be suppressed by operating at pH extremes. That is at low pH (< 2 to 3) the weakly acidicsilanol groups at the fused silica inner capillary surface, will be protonated and uncharged. Zeta potential will be minimal and therefore the EOF will be nearly zero. Since proteins (and other species) will also be protonated and positively charged at low pH, they will migrate towardsthe cathode without coulombic attraction to the neutral capillary surface. Conversely, as shown here at high pH ( >8 to 10), both the wall and the sample will be deprotonated and negatively charged, and solute-wall interactions will be limited by charge repulsion. This provides a highly efficient separation of proteins.



Capillary Gel Electrophoresis (CGE) 

 Separation of macromolecules by a “sieve” based on a 
physical or dynamic gel

 EOF is suppressed by the presence of gel
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Presentation Notes
Capillary Gel Electrophoresis (CGE) is suitable for the size-based separation of macromolecules such as proteins and nucleic acids. In order to separate proteins according to size they first have to be denatured, that is saturated with sodium dodecyl sulfate (SDS).The size separation is then obtained by electrophoresis of the solutes through a suitable polymer, which acts as a “molecular sieve”. As charged solutes migrate through the polymer network they become hindered, with larger solutes hindered more than smaller ones. Macromolecules such as DNA and SDS-saturated proteins cannot be separated without a gel since they have invariable mass-to-charge ratios. That is, with DNA for example, each nucleotide appended to a DNA chain adds an equivalent unit of mass and charge and does not affect the mobility in free solution.The capillary format offers a number of advantages over the traditional slab gel format for electrophoresis, including the use of 10x to 100x higher electrical field without the deleterious effects of Joule heating, on-capillary detection, and automation. In addition, due to the anti-convectivenature of the capillary it is not necessary to use a gel that is itself anti-convective, allowing the application of newly created “gels”.



Polymer Matrices & Methods for CGE of Proteins1

Crosslinked polymers (physical gels): Poly-acrylamide/bis-acrylamide
Linear polymers (chemically bonded): Linear poly-acrylamide
Replaceable polymers2: LPA, dextran, polyethylene glycol, 

hydroxypropyl cellulose, polyvinyl alcohol, 
polyethylene oxide, pullanes

Methods2

 Native protein CGE

 SDS protein CGE

 Oligonucleotides, DNA, RNA

1. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3227876/ , https://openwetware.org/wiki/Capillary_Gel_Electrophoresis
2. Anal Chim Acta. 2012 January 4; 709: 21–31. doi:10.1016/j.aca.2011.10.022.   
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The use of the term "gel" in CGE is somewhat ambiguous. A gel usually implies a solid-like structure as used in slab gel electrophoresis. Since many of the "gels" used in CGE do not and need not possess this property, a more suitable term may be "polymer network". Polymers in CGE can be covalently cross linked (such as bis-polyacrylamide), hydrogen bonded (such as agarose), or just dissolved in buffer solutions (such as unlinked polyacrylamide or methycellulose). Although the polymer structure of the uncrosslinked gel is radically different from that of crosslinked gels, the mechanism of separation is identical. Subsequently, macromolecules can be size-separated using either gel type listed in the table.To date, linear polyacrylamid (LPA) and polydimethylacrylamide (PDMA) are popular separation matrices for DNA sequencing and are nowcommonly used on commercial sequencers and genetic analyzers).In situ preparation of crosslinked polyacrylamide in capillaries requires extreme care and appears to possess too many disadvantages for practicalCGE. This type of gel has now been displaced by linear polymers. Since they are essentially polymer solutions, they are much more flexible.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3227876/
https://openwetware.org/wiki/Capillary_Gel_Electrophoresis


Capillary Gel Electrophoresis of Proteins

 Sieving gel equivalent to SGE in a capillary

 Sodium dodecyl sulfate/protein complexes1

 Approx. same mass/charge ratio  in CZE all move with the same speed

 Obstructed pathways in a gel  speed proportional to hydrodynamic size of the complex

 Replaceable polymers preferentially used nowadays

 Capillary wall must be deactivated

 MW calibration with protein ladder (commercial) or reference proteins

1A. Guttmann, Electrophoresis 1996, 17, 1333-1341 
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Capillary Gel Electrophoresis of Proteins

Representative electropherograms of molecular weight standards on commercial sieving gels* 
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Slide courtesy of Agilent Technologies with permission More information: https://www.agilent.com/search/?Ntt=5990-7976
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SDS Gel Buffer
Beckman Coulter

Protigel A
Advanced Analytical
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Slide courtesy of Agilent Technologies with permission

Capillary Gel Electrophoresis of Proteins

IgG sample under reducing conditions. IS, internal standard; LC, light chain; NG, non-
glycosylated heavy chain; HC, heavy chain

More information: https://www.agilent.com/search/?Ntt=5990-7976
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Iso-Electric Focusing of Proteins*

 Proteins, like amino acids, are amphoteric molecules i.e. they can 
act as base by accepting a proton or as an acid by donating a proton

 For an amino acid pI= 𝑒𝑒𝑝𝑝𝑎𝑎+𝑒𝑒𝑝𝑝𝑏𝑏
2

, for a peptide/protein # of groups 
and environment
 A gradient is established from low to high pH by means of a special 

set of amphoteric molecules with pI 2-10.
 IEF separates in space domain
 Planar Format 
 Immobilized pH gradient
 IEF strips for 2D GE

 Capillary Format

* https://www.agilent.com/cs/library/primers/public/5991-1660EN.pdf
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Principles of Capillary IEF

At the beginning of a CIEF run, the whole capillary (PFE coated fused silica) is filled with: 
• Carrier Ampholytes (CA) (polyamino-polycarboxylic acid oligomers with pI’s ranging from 3-10 and MW 500-

800)*
• Protein or peptide sample to be analyzed (amphoteric molecules)
• pI markers (amphoteric molecules)
• pH of the solution average of all pKa’s and pKb’s; molecules with a low pI will be positively charged, molecules 

with high pH will be negative at start
• Sacrificing ampholytes to keep the focused zones within the capillary and before POD and additives that 

suppress residual EOF and improve solubility of focused protein zones
• The inlet side low pH (anolyte,H3PO4), high positive voltage, anode
• The outlet side high pH (catholyte, NaOH), grounded, cathode

Graphics courtesy of Agilent Technologies

*P. Righetti, Isoelectric Focusing: Theory, Methodology and Application, 1st Edition, 1983, Elsevier Science Publishers

Point of Detection

Slide courtesy of Agilent Technologies with permission
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Iso electric focusing separates in space in contrast to chromatographic and other electrophoretic separation methods, which separate in time.



Principles of CIEF; pH Gradient

Graphics courtesy of Agilent Technologies
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Principles of CIEF; Focusing

Slide courtesy of Agilent Technologies
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Principles of CIEF; Mobilization

Slide courtesy of Agilent Technologies
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Low pI sacrificing ampholyte

High pI sacrificing ampholyte

Catholyte



Principles of CIEF; Mobilization

Graphics courtesy of Agilent Technologies

Chemical Mobilization
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Principles of CIEF

Pro’s
Available on commercial CE instruments (Sciex formerly Beckman-Coulter, Agilent 

Technologies

Provides quantitative protein analysis in applicable concentration range (0.05 – 0.5 
mg/mL)

Con’s
Long cycle time (focusing & mobilization takes about 1 run/hour)

Time-consuming method development 

Non-reproducible peak patterns 

Loss of resolution during mobilization since focusing is absent
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Whole Column Image Detection CIEF

First described by Pawliszyn and Wu, Anal. Chem., 1992, 64, 224-227

Commercialized by Convergent Bioscience in 2000, iCE280. Acquired by 

Cell Biosciences (now Protein Simple) in 2010.

Established market leader Protein Simple, 

iCE280 and iCE3
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Whole Column Image Detection CIEF

Separation capillary
Sample transfer capillary

+HV -
CMOS

Membrane or frit

Light Source (Laser LED, 280 nm)

High Resolution Lens

Separation capillary 50x0.1, 50x0.2 mm 

6/22/2018 Analytics 4 Biologics, Groningen, June 20. © ROZING.COM Consulting Slide 53

Presenter
Presentation Notes
CEInfinite, based on whole column imaging detection, eliminates the mobilization step in conventional CIEF. Protein separation and detection completes once proteins are focused and separated.
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		19.575

		19.6

		19.625

		19.65

		19.675

		19.7

		19.725

		19.75

		19.775

		19.8

		19.825

		19.85

		19.875

		19.9

		19.925

		19.95

		19.975

		20

		20.025

		20.05

		20.075

		20.1

		20.125

		20.15

		20.175

		20.2

		20.225

		20.25

		20.275

		20.3

		20.325

		20.35

		20.375

		20.4

		20.425

		20.45

		20.475

		20.5

		20.525

		20.55

		20.575

		20.6

		20.625

		20.65

		20.675

		20.7

		20.725

		20.75

		20.775

		20.8

		20.825

		20.85

		20.875

		20.9

		20.925

		20.95

		20.975

		21

		21.025

		21.05

		21.075

		21.1

		21.125

		21.15

		21.175

		21.2

		21.225

		21.25

		21.275

		21.3

		21.325

		21.35

		21.375

		21.4

		21.425

		21.45

		21.475

		21.5

		21.525

		21.55

		21.575

		21.6

		21.625

		21.65

		21.675

		21.7

		21.725

		21.75

		21.775

		21.8

		21.825

		21.85

		21.875

		21.9

		21.925

		21.95

		21.975

		22

		22.025

		22.05

		22.075

		22.1

		22.125

		22.15

		22.175

		22.2

		22.225

		22.25

		22.275

		22.3

		22.325

		22.35

		22.375

		22.4

		22.425

		22.45

		22.475

		22.5

		22.525

		22.55

		22.575

		22.6

		22.625

		22.65

		22.675

		22.7

		22.725

		22.75

		22.775

		22.8

		22.825

		22.85

		22.875

		22.9

		22.925

		22.95

		22.975

		23

		23.025

		23.05

		23.075

		23.1

		23.125

		23.15

		23.175

		23.2

		23.225

		23.25

		23.275

		23.3

		23.325

		23.35

		23.375

		23.4

		23.425

		23.45

		23.475

		23.5

		23.525

		23.55

		23.575

		23.6

		23.625

		23.65

		23.675

		23.7

		23.725

		23.75

		23.775

		23.8

		23.825

		23.85

		23.875

		23.9

		23.925

		23.95

		23.975

		24

		24.025

		24.05

		24.075

		24.1

		24.125

		24.15

		24.175

		24.2

		24.225

		24.25

		24.275

		24.3

		24.325

		24.35

		24.375

		24.4

		24.425

		24.45

		24.475

		24.5

		24.525

		24.55

		24.575

		24.6

		24.625

		24.65

		24.675

		24.7

		24.725

		24.75

		24.775

		24.8

		24.825

		24.85

		24.875

		24.9

		24.925

		24.95

		24.975

		25

		25.025

		25.05

		25.075

		25.1

		25.125

		25.15

		25.175

		25.2

		25.225

		25.25

		25.275

		25.3

		25.325

		25.35

		25.375

		25.4

		25.425

		25.45

		25.475

		25.5

		25.525

		25.55

		25.575

		25.6

		25.625

		25.65

		25.675

		25.7

		25.725

		25.75

		25.775

		25.8

		25.825

		25.85

		25.875

		25.9

		25.925

		25.95

		25.975

		26

		26.025

		26.05

		26.075

		26.1

		26.125

		26.15

		26.175

		26.2

		26.225

		26.25

		26.275

		26.3

		26.325

		26.35

		26.375

		26.4

		26.425

		26.45

		26.475

		26.5

		26.525

		26.55

		26.575

		26.6

		26.625

		26.65

		26.675

		26.7

		26.725

		26.75

		26.775

		26.8

		26.825

		26.85

		26.875

		26.9

		26.925

		26.95

		26.975

		27

		27.025

		27.05

		27.075

		27.1

		27.125

		27.15

		27.175

		27.2

		27.225

		27.25

		27.275

		27.3

		27.325

		27.35

		27.375

		27.4

		27.425

		27.45

		27.475

		27.5

		27.525

		27.55

		27.575

		27.6

		27.625

		27.65

		27.675

		27.7

		27.725

		27.75

		27.775

		27.8

		27.825

		27.85

		27.875

		27.9

		27.925

		27.95

		27.975

		28

		28.025

		28.05

		28.075

		28.1

		28.125

		28.15

		28.175

		28.2

		28.225

		28.25

		28.275

		28.3

		28.325

		28.35

		28.375

		28.4

		28.425

		28.45

		28.475

		28.5

		28.525

		28.55

		28.575

		28.6

		28.625

		28.65

		28.675

		28.7

		28.725

		28.75

		28.775

		28.8

		28.825

		28.85

		28.875

		28.9

		28.925

		28.95

		28.975

		29

		29.025

		29.05

		29.075

		29.1

		29.125

		29.15

		29.175

		29.2

		29.225

		29.25

		29.275

		29.3

		29.325

		29.35

		29.375

		29.4

		29.425

		29.45

		29.475

		29.5

		29.525

		29.55

		29.575

		29.6

		29.625

		29.65

		29.675

		29.7

		29.725

		29.75

		29.775

		29.8

		29.825

		29.85

		29.875

		29.9

		29.925

		29.95

		29.975

		30

		30.025

		30.05

		30.075

		30.1

		30.125

		30.15

		30.175

		30.2

		30.225

		30.25

		30.275

		30.3

		30.325

		30.35

		30.375

		30.4

		30.425

		30.45

		30.475

		30.5

		30.525

		30.55

		30.575

		30.6

		30.625

		30.65

		30.675

		30.7

		30.725

		30.75

		30.775

		30.8

		30.825

		30.85

		30.875

		30.9

		30.925

		30.95

		30.975

		31

		31.025

		31.05

		31.075

		31.1

		31.125

		31.15

		31.175

		31.2

		31.225

		31.25

		31.275

		31.3

		31.325

		31.35

		31.375

		31.4

		31.425

		31.45

		31.475

		31.5

		31.525

		31.55

		31.575

		31.6

		31.625

		31.65

		31.675

		31.7

		31.725

		31.75

		31.775

		31.8

		31.825

		31.85

		31.875

		31.9

		31.925

		31.95

		31.975

		32

		32.025

		32.05

		32.075

		32.1

		32.125

		32.15

		32.175

		32.2

		32.225

		32.25

		32.275

		32.3

		32.325

		32.35

		32.375

		32.4

		32.425

		32.45

		32.475

		32.5

		32.525

		32.55

		32.575

		32.6

		32.625

		32.65

		32.675

		32.7

		32.725

		32.75

		32.775

		32.8

		32.825

		32.85

		32.875

		32.9

		32.925

		32.95

		32.975

		33

		33.025

		33.05

		33.075

		33.1

		33.125

		33.15

		33.175

		33.2

		33.225

		33.25

		33.275

		33.3

		33.325

		33.35

		33.375

		33.4

		33.425

		33.45

		33.475

		33.5

		33.525

		33.55

		33.575

		33.6

		33.625

		33.65

		33.675

		33.7

		33.725

		33.75

		33.775

		33.8

		33.825

		33.85

		33.875

		33.9

		33.925

		33.95

		33.975

		34

		34.025

		34.05

		34.075

		34.1

		34.125

		34.15

		34.175

		34.2

		34.225

		34.25

		34.275

		34.3

		34.325

		34.35

		34.375

		34.4

		34.425

		34.45

		34.475

		34.5

		34.525

		34.55

		34.575

		34.6

		34.625

		34.65

		34.675

		34.7

		34.725

		34.75

		34.775

		34.8

		34.825

		34.85

		34.875

		34.9

		34.925

		34.95

		34.975

		35

		35.025

		35.05

		35.075

		35.1

		35.125

		35.15

		35.175

		35.2

		35.225

		35.25

		35.275

		35.3

		35.325

		35.35

		35.375

		35.4

		35.425

		35.45

		35.475

		35.5

		35.525

		35.55

		35.575

		35.6

		35.625

		35.65

		35.675

		35.7

		35.725

		35.75

		35.775

		35.8

		35.825

		35.85

		35.875

		35.9

		35.925

		35.95

		35.975

		36

		36.025

		36.05

		36.075

		36.1

		36.125

		36.15

		36.175

		36.2

		36.225

		36.25

		36.275

		36.3

		36.325

		36.35

		36.375

		36.4

		36.425

		36.45

		36.475

		36.5

		36.525

		36.55

		36.575

		36.6

		36.625

		36.65

		36.675

		36.7

		36.725

		36.75

		36.775

		36.8

		36.825

		36.85

		36.875

		36.9

		36.925

		36.95

		36.975

		37

		37.025

		37.05

		37.075

		37.1

		37.125

		37.15

		37.175

		37.2

		37.225

		37.25

		37.275

		37.3

		37.325

		37.35

		37.375

		37.4

		37.425

		37.45

		37.475

		37.5

		37.525

		37.55

		37.575

		37.6

		37.625

		37.65

		37.675

		37.7

		37.725

		37.75

		37.775

		37.8

		37.825

		37.85

		37.875

		37.9

		37.925

		37.95

		37.975

		38

		38.025

		38.05

		38.075

		38.1

		38.125

		38.15

		38.175

		38.2

		38.225

		38.25

		38.275

		38.3

		38.325

		38.35

		38.375

		38.4

		38.425

		38.45

		38.475

		38.5

		38.525

		38.55

		38.575

		38.6

		38.625

		38.65

		38.675

		38.7

		38.725

		38.75

		38.775

		38.8

		38.825

		38.85

		38.875

		38.9

		38.925

		38.95

		38.975

		39

		39.025

		39.05

		39.075

		39.1

		39.125

		39.15

		39.175

		39.2

		39.225

		39.25

		39.275

		39.3

		39.325

		39.35

		39.375

		39.4

		39.425

		39.45

		39.475

		39.5

		39.525

		39.55

		39.575

		39.6

		39.625

		39.65

		39.675

		39.7

		39.725

		39.75

		39.775

		39.8

		39.825

		39.85

		39.875

		39.9

		39.925

		39.95

		39.975

		40

		40.025

		40.05

		40.075

		40.1

		40.125

		40.15

		40.175

		40.2

		40.225

		40.25

		40.275

		40.3

		40.325

		40.35

		40.375

		40.4

		40.425

		40.45

		40.475

		40.5

		40.525

		40.55

		40.575

		40.6

		40.625

		40.65

		40.675

		40.7

		40.725

		40.75

		40.775

		40.8

		40.825

		40.85

		40.875

		40.9

		40.925

		40.95

		40.975

		41

		41.025

		41.05

		41.075

		41.1

		41.125

		41.15

		41.175

		41.2

		41.225

		41.25

		41.275

		41.3

		41.325

		41.35

		41.375

		41.4

		41.425

		41.45

		41.475

		41.5

		41.525

		41.55

		41.575

		41.6

		41.625

		41.65

		41.675

		41.7

		41.725

		41.75

		41.775

		41.8

		41.825

		41.85

		41.875

		41.9

		41.925

		41.95

		41.975

		42

		42.025

		42.05

		42.075

		42.1

		42.125

		42.15

		42.175

		42.2

		42.225

		42.25

		42.275

		42.3

		42.325

		42.35

		42.375

		42.4

		42.425

		42.45

		42.475

		42.5

		42.525

		42.55

		42.575

		42.6

		42.625

		42.65

		42.675

		42.7

		42.725

		42.75

		42.775

		42.8

		42.825

		42.85

		42.875

		42.9

		42.925

		42.95

		42.975

		43

		43.025

		43.05

		43.075

		43.1

		43.125

		43.15

		43.175

		43.2

		43.225

		43.25

		43.275

		43.3

		43.325

		43.35

		43.375

		43.4

		43.425

		43.45

		43.475

		43.5

		43.525

		43.55

		43.575

		43.6

		43.625

		43.65

		43.675

		43.7

		43.725

		43.75

		43.775

		43.8

		43.825

		43.85

		43.875

		43.9

		43.925

		43.95

		43.975

		44

		44.025

		44.05

		44.075

		44.1

		44.125

		44.15

		44.175

		44.2

		44.225

		44.25

		44.275

		44.3

		44.325

		44.35

		44.375

		44.4

		44.425

		44.45

		44.475

		44.5

		44.525

		44.55

		44.575

		44.6

		44.625

		44.65

		44.675

		44.7

		44.725

		44.75

		44.775

		44.8

		44.825

		44.85

		44.875

		44.9

		44.925

		44.95

		44.975

		45

		45.025

		45.05

		45.075

		45.1

		45.125

		45.15

		45.175

		45.2

		45.225

		45.25

		45.275

		45.3

		45.325

		45.35

		45.375

		45.4

		45.425

		45.45

		45.475

		45.5

		45.525

		45.55

		45.575

		45.6

		45.625

		45.65

		45.675

		45.7

		45.725

		45.75

		45.775

		45.8

		45.825

		45.85

		45.875

		45.9

		45.925

		45.95

		45.975

		46

		46.025

		46.05

		46.075

		46.1

		46.125

		46.15

		46.175

		46.2

		46.225

		46.25

		46.275

		46.3

		46.325

		46.35

		46.375

		46.4

		46.425

		46.45

		46.475

		46.5

		46.525

		46.55

		46.575

		46.6

		46.625

		46.65

		46.675

		46.7

		46.725

		46.75

		46.775

		46.8

		46.825

		46.85

		46.875

		46.9

		46.925

		46.95

		46.975

		47

		47.025

		47.05

		47.075

		47.1

		47.125

		47.15

		47.175

		47.2

		47.225

		47.25

		47.275

		47.3

		47.325

		47.35

		47.375

		47.4

		47.425

		47.45

		47.475

		47.5

		47.525

		47.55

		47.575

		47.6

		47.625

		47.65

		47.675

		47.7

		47.725

		47.75

		47.775

		47.8

		47.825

		47.85

		47.875

		47.9

		47.925

		47.95

		47.975

		48

		48.025

		48.05

		48.075

		48.1

		48.125

		48.15

		48.175

		48.2

		48.225

		48.25

		48.275

		48.3

		48.325

		48.35

		48.375

		48.4

		48.425

		48.45

		48.475

		48.5

		48.525

		48.55

		48.575

		48.6

		48.625

		48.65

		48.675

		48.7

		48.725

		48.75

		48.775

		48.8

		48.825

		48.85

		48.875

		48.9

		48.925

		48.95

		48.975

		49

		49.025

		49.05

		49.075

		49.1

		49.125

		49.15

		49.175

		49.2

		49.225

		49.25

		49.275

		49.3

		49.325

		49.35

		49.375

		49.4

		49.425

		49.45

		49.475

		49.5

		49.525

		49.55

		49.575

		49.6

		49.625

		49.65

		49.675

		49.7

		49.725

		49.75

		49.775

		49.8

		49.825

		49.85

		49.875

		49.9

		49.925

		49.95

		49.975

		50

		50.025

		50.05

		50.075

		50.1

		50.125

		50.15

		50.175

		50.2

		50.225

		50.25

		50.275

		50.3

		50.325

		50.35

		50.375

		50.4

		50.425

		50.45

		50.475

		50.5

		50.525

		50.55

		50.575

		50.6

		50.625

		50.65

		50.675

		50.7

		50.725

		50.75

		50.775

		50.8

		50.825

		50.85

		50.875

		50.9

		50.925

		50.95

		50.975

		51

		51.025

		51.05

		51.075

		51.1

		51.125



Position (mm)

Absorbance

0.00294

0.00351

0.00508

0.01269

0.01979

0.03456

0.04577

0.05188

0.05373

0.04535

0.03257

0.01934

0.01114

0.0064

0.00184

-0.00084

0.00014

-0.00184

-0.00056

-0.00211

0.00056

0.00056

-0.00042

-0.00112

-0.0007

-0.00265

-0.00319

-0.00292

-0.00208

-0.00124

-0.00235

-0.00207

-0.00193

-0.00207

-0.00304

-0.0018

-0.00304

-0.0018

-0.00028

-0.00151

-0.00345

-0.00248

-0.00262

-0.00276

-0.00305

-0.00152

-0.00041

-0.00247

-0.00234

-0.00289

-0.0029

-0.00205

-0.00358

-0.00123

-0.00332

-0.00221

-0.00305

-0.00167

-0.00347

-0.00333

-0.00293

-0.00111

-0.00208

-0.00084

-0.00128

-0.00267

-0.00153

0.00028

0

0.00014

-0.00041

-0.00014

0.00014

0

0.00041

0.00096

0.00027

-0.00151

0.00109

-0.00218

-0.00041

0.00136

0.00054

0.00054

-0.00068

0.00068

-0.00068

0.00055

0.00109

-0.00014

-0.0015

-0.00136

-0.00082

-0.00014

0.00027

-0.00041

-0.00041

-0.00041

-0.00054

-0.00014

-0.00176

-0.00068

-0.00041

-0.00177

-0.00068

0.00014

-0.00027

-0.00136

-0.00122

-0.00136

-0.00163

-0.00259

-0.00095

0

-0.00041

0

-0.00095

-0.00068

-0.00082

-0.00136

0

-0.00121

-0.00054

0.00027

-0.00093

0.00027

-0.00067

0

0.00054

-0.00175

-0.00121

-0.00108

-0.0004

-0.00095

-0.00148

-0.00121

0.00041

-0.00013

-0.00148

-0.00215

-0.00081

-0.00067

-0.00094

0.00067

-0.00161

-0.00162

-0.0004

-0.00121

-0.00163

-0.00149

-0.00299

-0.0015

-0.00123

-0.00136

-0.00243

-0.00054

-0.00135

-0.00095

-0.00135

-0.00068

-0.00232

-0.00122

-0.00081

-0.00121

-0.00216

-0.00095

-0.00094

-0.00068

-0.00309

-0.00041

0.00027

0.00054

-0.0008

-0.00013

0.0004

-0.00013

-0.00133

-0.0004

-0.00188

-0.00173

0

-0.00134

-0.00093

0

-0.00106

-0.00027

-0.0012

-0.0012

-0.00227

-0.00133

-0.0008

-0.00281

-0.0008

-0.00054

-0.00067

-0.0016

-0.00215

-0.00309

-0.0008

-0.00093

-0.0004

-0.00107

-0.00027

-0.0012

-0.00093

-0.0012

-0.00173

-0.00094

-0.0016

-0.00133

-0.00093

-0.0004

-0.00121

-0.00094

-0.00135

-0.00093

-0.00134

-0.00054

-0.0012

-0.00283

-0.00148

-0.0004

-0.00095

-0.00094

-0.00054

-0.0004

-0.00121

-0.00054

0.00027

-0.00054

-0.00094

-0.00177

-0.00217

-0.00135

-0.00108

-0.00228

0

-0.0008

-0.00148

0.00013

-0.00175

-0.00013

0.0004

-0.00134

-0.00107

-0.00148

-0.00081

0.00013

-0.00213

-0.00094
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-0.00135

-0.00147

-0.00183

-0.00123

-0.00012

-0.00123

-0.00146

-0.00135

-0.00134

0.00024

-0.0017

-0.00146

-0.00024

-0.00135

-0.0011

-0.00232

-0.00159

-0.00121

-0.00073

-0.00111

-0.00208

-0.00074

-0.00125

-0.00198

-0.00061

-0.00184

-0.00245

-0.00122

-0.00268

-0.00097

-0.00267

-0.00097

-0.00242

-0.00193

-0.00277

-0.00108

-0.00072

-0.00156

-0.00181

-0.00217

-0.00181

0.00169

-0.00012

0

-0.00061

-0.00158

-0.00146

-0.00147

-0.00049

-0.00122

-0.00049

-0.00121

-0.00218

-0.00049

-0.0022

-0.00097

-0.00158

-0.00194

-0.00073

-0.0006

-0.00073

0.00012

0.00048

0

-0.00121

-0.0012

-0.0006

-0.0006

-0.00121

-0.00061

-0.00072

0.00012

-0.00012

-0.00097

-0.00085

-0.00108

-0.00229

-0.0006

-0.00133

0.00073

-0.00121

-0.00206

-0.00073

-0.00206

-0.00121

-0.00169

-0.00217

-0.00216

-0.00012

-0.00012

-0.00156

-0.00096

-0.00072

-0.00202

-0.0006

-0.00168

-0.00144

-0.0006

0

-0.00191

-0.00144

-0.00119

-0.00167

-0.00142

-0.00155

0.00024

-0.00249

-0.00179

-0.00071

-0.00203

0.00012

0.00012

-0.00119

-0.00083

-0.00071

-0.00096

-0.00275

0.00036

0.00012

-0.00155

-0.00095

-0.00156

-0.00119

-0.00096

-0.00036

0.00012

-0.00131

-0.00071

-0.00166

0.00012

0.0006

0.00048

-0.00095

-0.00096

-0.00048

-0.00191

-0.00191

-0.00167

0.00012

-0.00084

-0.00072

-0.00145

-0.00072

-0.00036

0

-0.00203

-0.00095

-0.00226

-0.00095

-0.00166

-0.00071

0.0006

-0.00131

-0.00167

-0.00096

-0.00036

-0.00024

-0.0012

-0.00179

0

-0.00108

-0.00203

-0.00036

-0.00084

-0.00048

-0.00131

-0.0006

-0.00132

-0.00012

-0.00048

-0.00012

-0.00301

-0.00108

-0.00012

-0.0006

-0.00072

-0.00191

0.00012

-0.00059

-0.00154

0.00071

0.00012

-0.00083

-0.00191

-0.00131

-0.00083

-0.00084

-0.00119

-0.00215

-0.00239

-0.00286

-0.00132

0

-0.00119

-0.00143

-0.00203

-0.00095

-0.00216

-0.00084

-0.00072

-0.00024

-0.00084

-0.00203

-0.00156

-0.0018

-0.00214

-0.00119

0.00036

-0.00048

-0.0019

-0.00191

-0.00084

-0.00073

-0.0011

-0.00184

-0.00121

-0.00145

-0.00048

-0.0012

-0.00109

0.00012

-0.00098

-0.00205

-0.0012

-0.00108

-0.0012

-0.0012

-0.00084

-0.00084

0.00036

-0.00036

-0.00156

-0.00192

-0.00132

0

-0.0012

-0.00072

-0.0006

-0.00084

-0.00024

-0.00107

-0.00227

-0.00072

-0.00167

-0.00155

-0.0006

-0.00215

-0.00143

-0.00204

-0.00168

-0.00084

-0.00241

-0.00145

-0.0012

-0.00084

-0.00204

-0.00119

-0.00107

-0.0012

-0.00096

-0.0006

0.00024

-0.00225

-0.00119

0.00012

-0.00059

-0.00095

-0.00119

-0.0025

-0.00012

-0.00107

-0.00036

-0.00024

-0.00178

-0.00071

-0.00095

0.00024

-0.00083

-0.00036

-0.00024

-0.00144

-0.00274

-0.00107

-0.00024

-0.00107

-0.00047

-0.00083

-0.00012

-0.00094

-0.00176

-0.00083

-0.00176

-0.00106

-0.00035

-0.00258

-0.00012

-0.00012

0.00024

0.00035

-0.00071

-0.00047

-0.00047

-0.00083

-0.00178

-0.00047

-0.00071

-0.00107

-0.00142

-0.0013

-0.00249

-0.0006

0

-0.00012

-0.00155

-0.0012

-0.00119

-0.0006

-0.0006

0.00024

-0.00096

-0.00048

-0.00121

-0.00313

-0.00157

-0.00073

-0.00194

-0.00147

-0.00112

0

-0.00156

-0.00092

0.00013

-0.001

-0.00073

-0.00109

-0.00085

0

-0.00096

-0.00156

-0.00191

-0.00024

-0.00012

-0.00285

-0.00107

-0.00227

-0.0018

0.00012

-0.00048

-0.00024

-0.00096

-0.00156

-0.00012

0

0.00012

-0.00154

-0.00107

-0.0006

-0.00072

-0.00191

-0.0012

-0.00036

-0.00119

-0.00096

0.00048

-0.00096

-0.00191

-0.00108

-0.00181

-0.00204

-0.00204

-0.00132

-0.00119

-0.00132

-0.00072

-0.00084

-0.00167

0.00024

-0.00083

-0.00084

-0.00191

-0.00072

-0.00155

-0.0012

-0.00144

-0.0012

-0.00168

-0.00072

-0.0018

-0.0006

-0.00192

-0.00084

0.00012

-0.00024

-0.00084

-0.00048

-0.00024

-0.00061

-0.00097

-0.00132

-0.00085

-0.0018

-0.00024

-0.00206

-0.0006

-0.00037

-0.00097

-0.00122

-0.00255

-0.00121

-0.00194

0.0006

-0.00073

-0.00049

-0.00291

-0.00085

-0.00194

-0.00133

-0.00207

-0.00061

-0.00109

-0.00073

-0.00145

-0.00182

-0.00183

-0.00037

-0.00085

-0.00147

-0.00098

-0.0011

-0.00086

-0.00183

-0.00121

-0.00049

-0.00256

0.00073

-0.0011

-0.00133

-0.00012

-0.00098

-0.00073

-0.0011

0.00037

-0.00049

-0.00024

-0.00123

-0.00159

-0.00062

-0.00149

-0.00087

0.00025

-0.0021

-0.00186

-0.00223

-0.00185

-0.00198

-0.00198

-0.00137

-0.00025

-0.001

-0.00025

-0.0025

-0.001

-0.00112

-0.00149

-0.001

-0.00113

-0.00151

-0.0005

-0.00075

-0.0015

-0.0015

0

-0.00101

-0.00064

-0.00177

-0.00342

0

-0.00151

-0.00138

-0.00214

-0.00063

-0.00188

0.00025

-0.00201

-0.00038

-0.00125

-0.00275

-0.00125

-0.00249

-0.00037

-0.00274

-0.00111

-0.00037

-0.00324

-0.00175

-0.00075

-0.00063

-0.00038

0.00012

-0.00289

-0.00203

-0.00088

-0.00229

-0.00076

-0.00063

-0.0019

-0.00252

-0.00177

-0.00342

-0.00025

0.00139

-0.00038

0

0

-0.00191

-0.00013

-0.00077

0.00064

0.00077

-0.00013

0.00039

0

0.00143

0.00091

0.00052

0.00013

-0.00092

0

-0.00066

-0.00027

0.00119

-0.0004

-0.00053

0.00027

-0.00133

-0.00134

-0.00133

-0.00094

-0.0012

-0.00093

-0.00132

0

-0.00013

-0.0004

-0.00027

0.00133

0.00253

0.00348

0.00467

0.00711

0.00726

0.00576

0.00643

0.00375

0.00497

0.00147

0.00027

-0.00041

-0.00189

-0.00095

-0.00217

0

-0.0023

-0.00054

-0.00082

-0.00219

-0.0022

-0.00069

-0.00138

-0.00165

-0.00179

-0.00314

-0.00313

-0.00232

-0.00273

-0.00082

-0.00301

-0.00151

-0.00164

-0.00014

-0.00055

0.00028

0.00097

0.00276

0.00375

0.00646

0.01433

0.02094

0.03411

0.04337

0.04881

0.04258

0.03534

0.02335

0.01198

0.00687

0.00213

-0.00197

-0.00254

-0.00424

-0.00227

-0.00411

-0.00382

-0.00312

-0.0048

-0.00663

-0.00622

-0.00611

-0.00557

-0.00672

-0.00758

-0.008

-0.00705

-0.00816

-0.01034

-0.00748



T010

		0		0.00294

		0.025		0.00351

		0.05		0.00508

		0.075		0.01269

		0.1		0.01979

		0.125		0.03456

		0.15		0.04577

		0.175		0.05188

		0.2		0.05373

		0.225		0.04535

		0.25		0.03257

		0.275		0.01934

		0.3		0.01114

		0.325		0.0064

		0.35		0.00184

		0.375		-0.00084

		0.4		0.00014

		0.425		-0.00184

		0.45		-0.00056

		0.475		-0.00211

		0.5		0.00056

		0.525		0.00056

		0.55		-0.00042

		0.575		-0.00112

		0.6		-0.0007

		0.625		-0.00265

		0.65		-0.00319

		0.675		-0.00292

		0.7		-0.00208

		0.725		-0.00124

		0.75		-0.00235

		0.775		-0.00207

		0.8		-0.00193

		0.825		-0.00207

		0.85		-0.00304

		0.875		-0.0018

		0.9		-0.00304

		0.925		-0.0018

		0.95		-0.00028

		0.975		-0.00151

		1		-0.00345

		1.025		-0.00248

		1.05		-0.00262

		1.075		-0.00276

		1.1		-0.00305

		1.125		-0.00152

		1.15		-0.00041

		1.175		-0.00247

		1.2		-0.00234

		1.225		-0.00289

		1.25		-0.0029

		1.275		-0.00205

		1.3		-0.00358

		1.325		-0.00123

		1.35		-0.00332

		1.375		-0.00221

		1.4		-0.00305

		1.425		-0.00167

		1.45		-0.00347

		1.475		-0.00333

		1.5		-0.00293

		1.525		-0.00111

		1.55		-0.00208

		1.575		-0.00084

		1.6		-0.00128

		1.625		-0.00267

		1.65		-0.00153

		1.675		0.00028

		1.7		0

		1.725		0.00014

		1.75		-0.00041

		1.775		-0.00014

		1.8		0.00014

		1.825		0

		1.85		0.00041

		1.875		0.00096

		1.9		0.00027

		1.925		-0.00151

		1.95		0.00109

		1.975		-0.00218

		2		-0.00041

		2.025		0.00136

		2.05		0.00054

		2.075		0.00054

		2.1		-0.00068

		2.125		0.00068

		2.15		-0.00068

		2.175		0.00055

		2.2		0.00109

		2.225		-0.00014

		2.25		-0.0015

		2.275		-0.00136

		2.3		-0.00082

		2.325		-0.00014

		2.35		0.00027

		2.375		-0.00041

		2.4		-0.00041

		2.425		-0.00041

		2.45		-0.00054

		2.475		-0.00014

		2.5		-0.00176

		2.525		-0.00068

		2.55		-0.00041

		2.575		-0.00177

		2.6		-0.00068

		2.625		0.00014

		2.65		-0.00027

		2.675		-0.00136

		2.7		-0.00122

		2.725		-0.00136

		2.75		-0.00163

		2.775		-0.00259

		2.8		-0.00095

		2.825		0

		2.85		-0.00041

		2.875		0

		2.9		-0.00095

		2.925		-0.00068

		2.95		-0.00082

		2.975		-0.00136

		3		0

		3.025		-0.00121

		3.05		-0.00054

		3.075		0.00027

		3.1		-0.00093

		3.125		0.00027

		3.15		-0.00067

		3.175		0

		3.2		0.00054

		3.225		-0.00175

		3.25		-0.00121

		3.275		-0.00108

		3.3		-0.0004

		3.325		-0.00095

		3.35		-0.00148

		3.375		-0.00121

		3.4		0.00041

		3.425		-0.00013

		3.45		-0.00148

		3.475		-0.00215

		3.5		-0.00081

		3.525		-0.00067

		3.55		-0.00094

		3.575		0.00067

		3.6		-0.00161

		3.625		-0.00162

		3.65		-0.0004

		3.675		-0.00121

		3.7		-0.00163

		3.725		-0.00149

		3.75		-0.00299

		3.775		-0.0015

		3.8		-0.00123

		3.825		-0.00136

		3.85		-0.00243

		3.875		-0.00054

		3.9		-0.00135

		3.925		-0.00095

		3.95		-0.00135

		3.975		-0.00068

		4		-0.00232

		4.025		-0.00122

		4.05		-0.00081

		4.075		-0.00121

		4.1		-0.00216

		4.125		-0.00095

		4.15		-0.00094

		4.175		-0.00068

		4.2		-0.00309

		4.225		-0.00041

		4.25		0.00027

		4.275		0.00054

		4.3		-0.0008

		4.325		-0.00013

		4.35		0.0004

		4.375		-0.00013

		4.4		-0.00133

		4.425		-0.0004

		4.45		-0.00188

		4.475		-0.00173

		4.5		0

		4.525		-0.00134

		4.55		-0.00093

		4.575		0

		4.6		-0.00106

		4.625		-0.00027

		4.65		-0.0012

		4.675		-0.0012

		4.7		-0.00227

		4.725		-0.00133

		4.75		-0.0008

		4.775		-0.00281

		4.8		-0.0008

		4.825		-0.00054

		4.85		-0.00067

		4.875		-0.0016

		4.9		-0.00215

		4.925		-0.00309

		4.95		-0.0008

		4.975		-0.00093

		5		-0.0004

		5.025		-0.00107

		5.05		-0.00027

		5.075		-0.0012

		5.1		-0.00093

		5.125		-0.0012

		5.15		-0.00173

		5.175		-0.00094

		5.2		-0.0016

		5.225		-0.00133

		5.25		-0.00093

		5.275		-0.0004

		5.3		-0.00121

		5.325		-0.00094

		5.35		-0.00135

		5.375		-0.00093

		5.4		-0.00134

		5.425		-0.00054

		5.45		-0.0012

		5.475		-0.00283

		5.5		-0.00148

		5.525		-0.0004

		5.55		-0.00095

		5.575		-0.00094

		5.6		-0.00054

		5.625		-0.0004

		5.65		-0.00121

		5.675		-0.00054

		5.7		0.00027

		5.725		-0.00054

		5.75		-0.00094

		5.775		-0.00177

		5.8		-0.00217

		5.825		-0.00135

		5.85		-0.00108

		5.875		-0.00228

		5.9		0

		5.925		-0.0008

		5.95		-0.00148

		5.975		0.00013

		6		-0.00175

		6.025		-0.00013

		6.05		0.0004

		6.075		-0.00134

		6.1		-0.00107

		6.125		-0.00148

		6.15		-0.00081

		6.175		0.00013

		6.2		-0.00213

		6.225		-0.00094

		6.25		-0.00159

		6.275		-0.00227

		6.3		0.00053

		6.325		-0.0008

		6.35		-0.00093

		6.375		-0.00267

		6.4		-0.0004

		6.425		-0.00067

		6.45		-0.00013

		6.475		0.00107

		6.5		-0.00013

		6.525		0.00054

		6.55		-0.00013

		6.575		-0.0004

		6.6		-0.00093

		6.625		-0.00067

		6.65		-0.0004

		6.675		-0.00251

		6.7		0.00039

		6.725		-0.00093

		6.75		-0.00199

		6.775		-0.00053

		6.8		0.0004

		6.825		-0.00213

		6.85		0.00026

		6.875		-0.00133

		6.9		-0.00186

		6.925		-0.00133

		6.95		-0.00146

		6.975		-0.00027

		7		-0.00173

		7.025		0.00053

		7.05		-0.00227

		7.075		0

		7.1		0.00013

		7.125		-0.0008

		7.15		-0.0004

		7.175		-0.00268

		7.2		-0.00107

		7.225		-0.0012

		7.25		-0.00134

		7.275		-0.0004

		7.3		-0.00107

		7.325		-0.00093

		7.35		-0.0024

		7.375		0.00027

		7.4		-0.0012

		7.425		-0.00307

		7.45		-0.002

		7.475		-0.00148

		7.5		-0.00093

		7.525		-0.00133

		7.55		-0.00212

		7.575		0.00132

		7.6		-0.00093

		7.625		-0.002

		7.65		-0.00106

		7.675		-0.00226

		7.7		-0.00173

		7.725		-0.00027

		7.75		-0.00188

		7.775		-0.00134

		7.8		-0.00147

		7.825		-0.00174

		7.85		-0.00147

		7.875		0

		7.9		-0.0008

		7.925		-0.00134

		7.95		-0.00067

		7.975		-0.00027

		8		-0.00133

		8.025		-0.00132

		8.05		-0.00172

		8.075		-0.00079

		8.1		-0.00199

		8.125		-0.00053

		8.15		-0.00106

		8.175		-0.0008

		8.2		-0.00133

		8.225		-0.00093

		8.25		-0.00147

		8.275		0

		8.3		-0.00054

		8.325		-0.00095

		8.35		-0.00177

		8.375		-0.00151

		8.4		-0.0015

		8.425		-0.00108

		8.45		-0.00054

		8.475		-0.00216

		8.5		-0.00321

		8.525		0.00013

		8.55		-0.00013

		8.575		-0.00013

		8.6		-0.0004

		8.625		-0.00121

		8.65		-0.00067

		8.675		-0.00149

		8.7		-0.00256

		8.725		-0.00137

		8.75		-0.00249

		8.775		-0.00331

		8.8		-0.00208

		8.825		-0.00166

		8.85		-0.00177

		8.875		-0.00163

		8.9		-0.00135

		8.925		-0.00149

		8.95		-0.00229

		8.975		-0.00216

		9		-0.00188

		9.025		-0.00189

		9.05		-0.00094

		9.075		-0.00254

		9.1		0.0004

		9.125		-0.00053

		9.15		0.00013

		9.175		-0.00148

		9.2		-0.00147

		9.225		-0.00108

		9.25		-0.00147

		9.275		0.00013

		9.3		0.00027

		9.325		-0.00148

		9.35		-0.00135

		9.375		-0.00244

		9.4		-0.00123

		9.425		-0.00179

		9.45		-0.00095

		9.475		-0.00095

		9.5		-0.00136

		9.525		-0.0023

		9.55		-0.00243

		9.575		-0.00298

		9.6		-0.00149

		9.625		-0.00191

		9.65		-0.00041

		9.675		-0.00122

		9.7		-0.00014

		9.725		-0.00203

		9.75		-0.00109

		9.775		-0.00054

		9.8		-0.00298

		9.825		-0.00231

		9.85		-0.0019

		9.875		-0.00176

		9.9		-0.00122

		9.925		-0.00027

		9.95		0

		9.975		0.00054

		10		-0.00068

		10.025		-0.00082

		10.05		-0.00123

		10.075		-0.00054

		10.1		-0.00259

		10.125		-0.00219

		10.15		-0.00082

		10.175		-0.00261

		10.2		-0.00151

		10.225		-0.00138

		10.25		-0.00343

		10.275		-0.00124

		10.3		-0.00193

		10.325		-0.00014

		10.35		-0.00302

		10.375		-0.00096

		10.4		-0.00138

		10.425		-0.0011

		10.45		-0.00208

		10.475		-0.00069

		10.5		0

		10.525		-0.00097

		10.55		-0.00111

		10.575		0

		10.6		0

		10.625		0.00111

		10.65		0.00293

		10.675		0.0053

		10.7		0.00589

		10.725		0.00829

		10.75		0.00491

		10.775		0.00486

		10.8		0.00139

		10.825		-0.00028

		10.85		-0.00138

		10.875		-0.00194

		10.9		-0.00125

		10.925		-0.00221

		10.95		-0.00236

		10.975		0.00124

		11		-0.00138

		11.025		-0.00207

		11.05		0.00014

		11.075		-0.00124

		11.1		-0.00167

		11.125		-0.00139

		11.15		-0.00097

		11.175		-0.00069

		11.2		-0.00097

		11.225		-0.00084

		11.25		-0.00042

		11.275		0

		11.3		-0.00181

		11.325		-0.00125

		11.35		0.00028

		11.375		-0.00153

		11.4		-0.00473

		11.425		-0.00223

		11.45		-0.00111

		11.475		-0.00083

		11.5		-0.00152

		11.525		-0.00208

		11.55		-0.00097

		11.575		-0.00083

		11.6		-0.00166

		11.625		-0.00263

		11.65		-0.00249

		11.675		-0.00152

		11.7		-0.00083

		11.725		0.00014

		11.75		-0.00055

		11.775		-0.00152

		11.8		-0.00028

		11.825		-0.00168

		11.85		-0.00028

		11.875		-0.00223

		11.9		-0.00113

		11.925		-0.00369

		11.95		-0.00157

		11.975		-0.00156

		12		-0.0017

		12.025		-0.00227

		12.05		0.00014

		12.075		-0.00184

		12.1		-0.00294

		12.125		-0.00239

		12.15		0.00084

		12.175		-0.00084

		12.2		0.00056

		12.225		-0.00071

		12.25		-0.00113

		12.275		-0.00283

		12.3		-0.00072

		12.325		-0.00158

		12.35		-0.00271

		12.375		-0.00071

		12.4		-0.00157

		12.425		0.00071

		12.45		0.00014

		12.475		-0.00131

		12.5		-0.00207

		12.525		0

		12.55		-0.002

		12.575		-0.00338

		12.6		-0.00211

		12.625		-0.00056

		12.65		-0.00056

		12.675		-0.00298

		12.7		-0.00283

		12.725		-0.0034

		12.75		-0.00199

		12.775		-0.00553

		12.8		-0.00628

		12.825		-0.00888

		12.85		-0.00559

		12.875		-0.00553

		12.9		-0.00412

		12.925		-0.00184

		12.95		-0.00156

		12.975		-0.00312

		13		-0.00141

		13.025		-0.00142

		13.05		-0.00271

		13.075		-0.00085

		13.1		-0.00128

		13.125		-0.0017

		13.15		-0.00239

		13.175		-0.00042

		13.2		-0.0007

		13.225		-0.00127

		13.25		-0.00113

		13.275		-0.00225

		13.3		-0.00182

		13.325		-0.00155

		13.35		-0.00056

		13.375		-0.00084

		13.4		-0.0017

		13.425		-0.00156

		13.45		-0.00241

		13.475		-0.00127

		13.5		-0.00171

		13.525		-0.00014

		13.55		-0.00211

		13.575		-0.00212

		13.6		-0.00253

		13.625		-0.00098

		13.65		-0.00223

		13.675		-0.00209

		13.7		-0.00112

		13.725		-0.0032

		13.75		-0.0014

		13.775		-0.00056

		13.8		-0.00124

		13.825		-0.00042

		13.85		-0.00182

		13.875		-0.00112

		13.9		-0.00112

		13.925		-0.00084

		13.95		-0.00167

		13.975		-0.00028

		14		-0.00113

		14.025		0.00043

		14.05		-0.001

		14.075		-0.00172

		14.1		-0.00328

		14.125		-0.00229

		14.15		-0.00099

		14.175		-0.00267

		14.2		-0.00097

		14.225		0.00028

		14.25		-0.0011

		14.275		-0.00124

		14.3		0.00014

		14.325		-0.00194

		14.35		-0.00125

		14.375		-0.00056

		14.4		-0.00153

		14.425		-0.00139

		14.45		-0.00097

		14.475		-0.00041

		14.5		-0.00123

		14.525		-0.00096

		14.55		-0.00206

		14.575		-0.00082

		14.6		0.00027

		14.625		-0.00095

		14.65		-0.00149

		14.675		-0.0027

		14.7		-0.00203

		14.725		-0.00163

		14.75		-0.00068

		14.775		-0.00178

		14.8		0.00082

		14.825		-0.00163

		14.85		-0.00014

		14.875		-0.00082

		14.9		-0.00122

		14.925		-0.00014

		14.95		-0.00041

		14.975		-0.00041

		15		-0.00041

		15.025		0.00068

		15.05		-0.00178

		15.075		-0.00109

		15.1		-0.00151

		15.125		-0.00082

		15.15		-0.00191

		15.175		-0.00041

		15.2		-0.00027

		15.225		0

		15.25		0

		15.275		-0.00206

		15.3		0.00041

		15.325		-0.0014

		15.35		-0.00127

		15.375		-0.001

		15.4		-0.00143

		15.425		-0.00056

		15.45		0.00056

		15.475		0.00028

		15.5		-0.00069

		15.525		-0.00124

		15.55		-0.00096

		15.575		0.00069

		15.6		-0.00069

		15.625		-0.0007

		15.65		-0.00252

		15.675		-0.00153

		15.7		-0.00056

		15.725		-0.00083

		15.75		-0.00028

		15.775		-0.00083

		15.8		-0.00027

		15.825		-0.00055

		15.85		-0.00082

		15.875		-0.00216

		15.9		-0.00148

		15.925		-0.00242

		15.95		-0.00054

		15.975		-0.00027

		16		0.00027

		16.025		-0.00215

		16.05		-0.00095

		16.075		-0.0019

		16.1		-0.00192

		16.125		-0.00055

		16.15		0

		16.175		-0.00068

		16.2		-0.00055

		16.225		0.00041

		16.25		-0.00027

		16.275		-0.00094

		16.3		-0.00027

		16.325		-0.00202

		16.35		-0.00054

		16.375		-0.00081

		16.4		0

		16.425		0.00027

		16.45		-0.00162

		16.475		-0.00054

		16.5		-0.00014

		16.525		-0.00121

		16.55		-0.00108

		16.575		-0.00147

		16.6		0.00027

		16.625		-0.00053

		16.65		-0.00107

		16.675		-0.0016

		16.7		-0.00187

		16.725		0

		16.75		-0.00027

		16.775		-0.00133

		16.8		-0.00147

		16.825		-0.00213

		16.85		-0.00144

		16.875		-0.00091

		16.9		-0.00026

		16.925		0.00013

		16.95		-0.00221

		16.975		-0.00026

		17		-0.00156

		17.025		0.00013

		17.05		0

		17.075		-0.00128

		17.1		-0.00013

		17.125		-0.00064

		17.15		-0.00142

		17.175		-0.00154

		17.2		-0.00065

		17.225		-0.00169

		17.25		-0.00168

		17.275		-0.00129

		17.3		-0.00143

		17.325		-0.00194

		17.35		-0.00194

		17.375		0.00013

		17.4		-0.00064

		17.425		-0.00167

		17.45		-0.00091

		17.475		-0.00065

		17.5		-0.00168

		17.525		-0.0009

		17.55		-0.00103

		17.575		-0.00051

		17.6		0.00039

		17.625		-0.00167

		17.65		-0.00218

		17.675		-0.0009

		17.7		-0.00077

		17.725		0.00013

		17.75		-0.00142

		17.775		-0.00052

		17.8		-0.00066

		17.825		-0.00092

		17.85		-0.00131

		17.875		-0.00066

		17.9		-0.00065

		17.925		-0.00182

		17.95		-0.00258

		17.975		-0.00297

		18		-0.0014

		18.025		-0.00154

		18.05		-0.00193

		18.075		-0.00204

		18.1		0

		18.125		-0.00141

		18.15		-0.00167

		18.175		-0.00192

		18.2		-0.00128

		18.225		0

		18.25		-0.00064

		18.275		-0.00206

		18.3		-0.00116

		18.325		-0.00208

		18.35		-0.00038

		18.375		-0.0009

		18.4		-0.00077

		18.425		-0.00051

		18.45		0.00102

		18.475		-0.00089

		18.5		-0.00077

		18.525		-0.00064

		18.55		-0.00063

		18.575		-0.00126

		18.6		-0.00177

		18.625		-0.00051

		18.65		-0.00164

		18.675		-0.00089

		18.7		-0.00051

		18.725		-0.0005

		18.75		-0.00139

		18.775		-0.00177

		18.8		0.0005

		18.825		-0.00038

		18.85		0.00013

		18.875		-0.00126

		18.9		-0.00088

		18.925		-0.00314

		18.95		0

		18.975		-0.00038

		19		0.00013

		19.025		-0.00075

		19.05		-0.00287

		19.075		-0.00187

		19.1		-0.00062

		19.125		-0.00174

		19.15		0.00075

		19.175		0.00062

		19.2		-0.00112

		19.225		-0.00149

		19.25		-0.00099

		19.275		-0.00074

		19.3		0

		19.325		-0.00012

		19.35		-0.00149

		19.375		-0.00124

		19.4		-0.00099

		19.425		-0.00037

		19.45		-0.00012

		19.475		-0.00124

		19.5		-0.0025

		19.525		-0.00212

		19.55		-0.00161

		19.575		-0.00037

		19.6		-0.00087

		19.625		-0.00012

		19.65		-0.00074

		19.675		-0.00222

		19.7		-0.00111

		19.725		-0.00124

		19.75		-0.00162

		19.775		-0.00149

		19.8		-0.00076

		19.825		-0.00052

		19.85		-0.00116

		19.875		-0.00092

		19.9		-0.00052

		19.925		-0.00103

		19.95		0

		19.975		0.00037

		20		0.00012

		20.025		-0.00098

		20.05		-0.00136

		20.075		-0.00212

		20.1		0.00038

		20.125		-0.00113

		20.15		-0.00149

		20.175		-0.00122

		20.2		-0.00134

		20.225		0.00012

		20.25		-0.00085

		20.275		-0.00229

		20.3		-0.00085

		20.325		-0.00169

		20.35		-0.00109

		20.375		-0.00302

		20.4		-0.00146

		20.425		-0.00085

		20.45		-0.00171

		20.475		-0.00231

		20.5		-0.00048

		20.525		-0.00012

		20.55		-0.00096

		20.575		-0.00144

		20.6		-0.00108

		20.625		-0.00156

		20.65		-0.00131

		20.675		-0.00192

		20.7		-0.00156

		20.725		-0.00109

		20.75		-0.00012

		20.775		-0.00264

		20.8		-0.00204

		20.825		-0.00276

		20.85		-0.00241

		20.875		-0.00132

		20.9		-0.00169

		20.925		-0.00158

		20.95		-0.00073

		20.975		-0.00172

		21		-0.00225

		21.025		-0.0015

		21.05		-0.00223

		21.075		-0.00135

		21.1		-0.00074

		21.125		-0.00124

		21.15		-0.0015

		21.175		-0.00149

		21.2		-0.00037

		21.225		-0.0016

		21.25		-0.00257

		21.275		-0.00085

		21.3		0.00012

		21.325		-0.00097

		21.35		-0.00012

		21.375		-0.00157

		21.4		-0.00181

		21.425		-0.00048

		21.45		-0.00108

		21.475		-0.00145

		21.5		-0.00048

		21.525		-0.00143

		21.55		-0.00048

		21.575		-0.00131

		21.6		-0.00083

		21.625		-0.00202

		21.65		-0.00024

		21.675		-0.00237

		21.7		0.00012

		21.725		-0.00237

		21.75		-0.00225

		21.775		-0.00189

		21.8		-0.00177

		21.825		0.00035

		21.85		-0.00024

		21.875		-0.00176

		21.9		-0.00141

		21.925		-0.00012

		21.95		-0.0007

		21.975		-0.00047

		22		-0.00129

		22.025		-0.00047

		22.05		0.00023

		22.075		-0.00093

		22.1		-0.00187

		22.125		-0.00105

		22.15		-0.00117

		22.175		-0.00105

		22.2		-0.0014

		22.225		-0.0007

		22.25		-0.00129

		22.275		-0.00105

		22.3		0

		22.325		-0.00141

		22.35		-0.00012

		22.375		-0.00211

		22.4		-0.00082

		22.425		-0.00189

		22.45		-0.00178

		22.475		-0.00165

		22.5		-0.00059

		22.525		-0.00142

		22.55		-0.00106

		22.575		-0.00106

		22.6		-0.00071

		22.625		-0.00165

		22.65		-0.00059

		22.675		-0.00036

		22.7		-0.00167

		22.725		-0.00071

		22.75		0

		22.775		0

		22.8		-0.00107

		22.825		0

		22.85		-0.00156

		22.875		-0.0012

		22.9		-0.00084

		22.925		0

		22.95		-0.00179

		22.975		-0.00095

		23		-0.00131

		23.025		-0.0019

		23.05		-0.00142

		23.075		-0.0019

		23.1		-0.00059

		23.125		-0.00108

		23.15		-0.00202

		23.175		-0.00189

		23.2		-0.00202

		23.225		-0.00119

		23.25		-0.00048

		23.275		-0.00154

		23.3		-0.00131

		23.325		-0.00059

		23.35		0.00024

		23.375		-0.00155

		23.4		-0.00274

		23.425		-0.00071

		23.45		0.00083

		23.475		0.00012

		23.5		-0.00275

		23.525		-0.00215

		23.55		-0.00166

		23.575		-0.00143

		23.6		-0.00226

		23.625		-0.00012

		23.65		-0.00166

		23.675		-0.00189

		23.7		-0.0013

		23.725		-0.00152

		23.75		-0.00047

		23.775		-0.0014

		23.8		-0.00082

		23.825		-0.00058

		23.85		-0.00173

		23.875		-0.00138

		23.9		-0.00069

		23.925		-0.00254

		23.95		-0.00221

		23.975		-0.00116

		24		-0.00127

		24.025		0.00069

		24.05		-0.00104

		24.075		-0.00012

		24.1		-0.00012

		24.125		-0.00139

		24.15		-0.00127

		24.175		-0.00093

		24.2		-0.00058

		24.225		-0.00116

		24.25		-0.0007

		24.275		-0.00023

		24.3		-0.00151

		24.325		-0.00175

		24.35		-0.00141

		24.375		-0.00035

		24.4		-0.00189

		24.425		-0.00071

		24.45		-0.00238

		24.475		-0.00095

		24.5		-0.00071

		24.525		-0.00012

		24.55		0.00047

		24.575		-0.00223

		24.6		-0.00058

		24.625		-0.00093

		24.65		-0.0007

		24.675		-0.00209

		24.7		-0.00058

		24.725		-0.00187

		24.75		0.00023

		24.775		-0.00035

		24.8		-0.00023

		24.825		-0.00094

		24.85		-0.00059

		24.875		-0.00024

		24.9		-0.00094

		24.925		-0.00024

		24.95		-0.002

		24.975		-0.00141

		25		-0.00118

		25.025		-0.00082

		25.05		-0.0013

		25.075		0.00059

		25.1		-0.00047

		25.125		-0.00071

		25.15		0.00012

		25.175		-0.00118

		25.2		-0.00047

		25.225		-0.00024

		25.25		-0.00083

		25.275		-0.00118

		25.3		-0.00118

		25.325		0.00024

		25.35		0

		25.375		-0.00202

		25.4		-0.00083

		25.425		-0.00131

		25.45		-0.00131

		25.475		-0.00204

		25.5		-0.00096

		25.525		-0.0012

		25.55		-0.00107

		25.575		-0.00288

		25.6		-0.00108

		25.625		-0.00205

		25.65		-0.0017

		25.675		0.00012

		25.7		-0.00084

		25.725		-0.00108

		25.75		-0.00096

		25.775		-0.00012

		25.8		-0.00203

		25.825		-0.00096

		25.85		-0.00145

		25.875		-0.00207

		25.9		-0.00012

		25.925		-0.00109

		25.95		-0.00145

		25.975		-0.00024

		26		-0.00133

		26.025		-0.00133

		26.05		-0.00084

		26.075		-0.00144

		26.1		-0.00157

		26.125		-0.0012

		26.15		-0.00169

		26.175		-0.00181

		26.2		-0.00036

		26.225		-0.00072

		26.25		-0.00096

		26.275		-0.00036

		26.3		-0.00157

		26.325		-0.00132

		26.35		-0.00048

		26.375		-0.00073

		26.4		0.00049

		26.425		-0.00231

		26.45		-0.00024

		26.475		-0.00133

		26.5		-0.00097

		26.525		-0.00109

		26.55		-0.00182

		26.575		-0.00205

		26.6		-0.00037

		26.625		-0.00196

		26.65		-0.00073

		26.675		-0.00244

		26.7		-0.0016

		26.725		-0.00074

		26.75		-0.00074

		26.775		-0.00209

		26.8		-0.00135

		26.825		-0.00343

		26.85		-0.0016

		26.875		-0.00037

		26.9		-0.00062

		26.925		-0.00258

		26.95		-0.00222

		26.975		-0.00074

		27		-0.00087

		27.025		-0.00209

		27.05		-0.00136

		27.075		-0.00025

		27.1		-0.00123

		27.125		-0.00012

		27.15		-0.00123

		27.175		-0.00112

		27.2		-0.00099

		27.225		-0.00037

		27.25		-0.00098

		27.275		-0.00025

		27.3		-0.00037

		27.325		-0.0011

		27.35		-0.00159

		27.375		-0.00171

		27.4		-0.00061

		27.425		-0.00171

		27.45		-0.00085

		27.475		-0.00195

		27.5		-0.00122

		27.525		-0.00293

		27.55		-0.00147

		27.575		-0.00171

		27.6		-0.00073

		27.625		-0.00085

		27.65		-0.0022

		27.675		-0.00074

		27.7		-0.00222

		27.725		0

		27.75		-0.00219

		27.775		-0.0017

		27.8		0.00036

		27.825		-0.00169

		27.85		-0.00106

		27.875		-0.00146

		27.9		-0.00243

		27.925		-0.00061

		27.95		-0.00194

		27.975		-0.00169

		28		-0.00085

		28.025		-0.00146

		28.05		-0.00157

		28.075		-0.00097

		28.1		0.00073

		28.125		-0.00207

		28.15		-0.00133

		28.175		-0.00024

		28.2		0.00012

		28.225		-0.00109

		28.25		-0.00352

		28.275		-0.00133

		28.3		-0.00133

		28.325		-0.00219

		28.35		-0.00024

		28.375		-0.00122

		28.4		-0.00024

		28.425		-0.00061

		28.45		-0.00133

		28.475		-0.00073

		28.5		-0.0027

		28.525		-0.0016

		28.55		-0.00049

		28.575		0.00012

		28.6		0

		28.625		-0.00098

		28.65		-0.00183

		28.675		-0.00074

		28.7		-0.00232

		28.725		0.00024

		28.75		-0.00245

		28.775		-0.00207

		28.8		-0.00061

		28.825		-0.0016

		28.85		-0.00211

		28.875		-0.00247

		28.9		-0.00224

		28.925		-0.00037

		28.95		0

		28.975		-0.00148

		29		-0.00061

		29.025		-0.00037

		29.05		-0.00306

		29.075		-0.00049

		29.1		-0.00159

		29.125		-0.0016

		29.15		-0.00049

		29.175		-0.0027

		29.2		0.00025

		29.225		-0.00087

		29.25		-0.00137

		29.275		-0.00173

		29.3		-0.00223

		29.325		-0.00186

		29.35		-0.00198

		29.375		-0.00037

		29.4		-0.00025

		29.425		-0.00086

		29.45		-0.00123

		29.475		-0.00098

		29.5		-0.00257

		29.525		-0.00172

		29.55		-0.00171

		29.575		-0.00111

		29.6		-0.00123

		29.625		-0.00198

		29.65		-0.00211

		29.675		-0.00062

		29.7		-0.00075

		29.725		-0.0005

		29.75		-0.00099

		29.775		-0.00198

		29.8		-0.00087

		29.825		-0.00037

		29.85		-0.00136

		29.875		-0.00062

		29.9		-0.00136

		29.925		0.00037

		29.95		-0.00223

		29.975		0.00012

		30		-0.00074

		30.025		-0.00124

		30.05		0.00124

		30.075		-0.00136

		30.1		0

		30.125		-0.00172

		30.15		-0.00135

		30.175		-0.00037

		30.2		-0.00012

		30.225		-0.00049

		30.25		-0.00073

		30.275		-0.00098

		30.3		-0.00012

		30.325		-0.00085

		30.35		0

		30.375		-0.00122

		30.4		-0.00099

		30.425		-0.00062

		30.45		-0.00049

		30.475		-0.00037

		30.5		-0.00148

		30.525		-0.00073

		30.55		-0.00122

		30.575		-0.00172

		30.6		-0.00135

		30.625		-0.00196

		30.65		-0.00197

		30.675		-0.00061

		30.7		-0.00123

		30.725		-0.00025

		30.75		-0.00136

		30.775		-0.00185

		30.8		-0.00234

		30.825		-0.00111

		30.85		0

		30.875		-0.00173

		30.9		-0.00086

		30.925		-0.0005

		30.95		-0.00148

		30.975		-0.00123

		31		-0.00037

		31.025		-0.00025

		31.05		-0.00173

		31.075		-0.00185

		31.1		-0.00111

		31.125		-0.00025

		31.15		-0.00123

		31.175		-0.0016

		31.2		-0.00099

		31.225		-0.00062

		31.25		-0.00012

		31.275		-0.00112

		31.3		-0.00087

		31.325		-0.001

		31.35		-0.00025

		31.375		-0.00211

		31.4		-0.00151

		31.425		-0.00051

		31.45		-0.00214

		31.475		-0.00151

		31.5		-0.00226

		31.525		-0.0005

		31.55		-0.002

		31.575		-0.0005

		31.6		-0.00227

		31.625		-0.00238

		31.65		-0.00126

		31.675		0

		31.7		-0.00139

		31.725		0.00038

		31.75		0.00025

		31.775		0.00025

		31.8		-0.00089

		31.825		-0.00127

		31.85		-0.00127

		31.875		-0.00177

		31.9		-0.00151

		31.925		-0.00127

		31.95		-0.00203

		31.975		-0.00063

		32		-0.00026

		32.025		-0.00141

		32.05		-0.00141

		32.075		-0.00102

		32.1		-0.00076

		32.125		-0.00051

		32.15		-0.0024

		32.175		-0.00126

		32.2		-0.00188

		32.225		-0.00088

		32.25		-0.00187

		32.275		-0.0025

		32.3		-0.00087

		32.325		-0.0005

		32.35		-0.001

		32.375		-0.00199

		32.4		-0.00087

		32.425		-0.00075

		32.45		-0.00124

		32.475		-0.00223

		32.5		-0.00099

		32.525		-0.00099

		32.55		-0.00137

		32.575		-0.00285

		32.6		-0.00161

		32.625		-0.00148

		32.65		0.00012

		32.675		-0.00149

		32.7		-0.00099

		32.725		-0.00062

		32.75		-0.00087

		32.775		0

		32.8		-0.0005

		32.825		-0.0005

		32.85		-0.00025

		32.875		-0.00074

		32.9		-0.00112

		32.925		0.00049

		32.95		-0.00136

		32.975		-0.00012

		33		-0.00172

		33.025		-0.00099

		33.05		-0.00136

		33.075		-0.00173

		33.1		-0.00197

		33.125		-0.00198

		33.15		-0.00025

		33.175		-0.00062

		33.2		-0.00135

		33.225		-0.00086

		33.25		-0.00149

		33.275		0.00012

		33.3		-0.00037

		33.325		-0.0016

		33.35		-0.00222

		33.375		-0.00148

		33.4		-0.00086

		33.425		-0.00136

		33.45		-0.00124

		33.475		-0.00187

		33.5		-0.00175

		33.525		0.0005

		33.55		-0.00162

		33.575		-0.00137

		33.6		-0.00099

		33.625		-0.00273

		33.65		-0.00186

		33.675		-0.00111

		33.7		-0.00172

		33.725		0.00074

		33.75		0

		33.775		-0.00123

		33.8		-0.00159

		33.825		-0.00012

		33.85		-0.00135

		33.875		-0.00171

		33.9		-0.00147

		33.925		-0.00147

		33.95		-0.00049

		33.975		-0.00185

		34		-0.00049

		34.025		-0.00111

		34.05		-0.00074

		34.075		-0.00174

		34.1		-0.00086

		34.125		-0.00111

		34.15		0.00049

		34.175		-0.00037

		34.2		-0.00012

		34.225		-0.00247

		34.25		-0.00147

		34.275		-0.00183

		34.3		-0.00074

		34.325		0.00012

		34.35		-0.00196

		34.375		-0.00123

		34.4		-0.00098

		34.425		-0.00185

		34.45		-0.00049

		34.475		0.00025

		34.5		-0.00037

		34.525		-0.00099

		34.55		-0.00161

		34.575		-0.00012

		34.6		-0.00248

		34.625		-0.00062

		34.65		-0.00049

		34.675		-0.00234

		34.7		-0.00136

		34.725		-0.00148

		34.75		-0.00173

		34.775		-0.00148

		34.8		-0.00271

		34.825		-0.00037

		34.85		-0.00148

		34.875		-0.00111

		34.9		-0.00123

		34.925		-0.00099

		34.95		-0.00086

		34.975		-0.00197

		35		-0.00198

		35.025		-0.00258

		35.05		-0.00184

		35.075		-0.00146

		35.1		0.00073

		35.125		-0.0011

		35.15		-0.00049

		35.175		-0.00098

		35.2		-0.00158

		35.225		-0.00098

		35.25		-0.00183

		35.275		0

		35.3		0.00024

		35.325		-0.00135

		35.35		-0.0017

		35.375		-0.00049

		35.4		-0.00133

		35.425		-0.00121

		35.45		-0.00073

		35.475		-0.00159

		35.5		-0.00098

		35.525		-0.00207

		35.55		-0.00121

		35.575		-0.00181

		35.6		-0.00183

		35.625		-0.00134

		35.65		0.00061

		35.675		-0.00024

		35.7		-0.00146

		35.725		-0.00049

		35.75		-0.00135

		35.775		-0.00147

		35.8		-0.00183

		35.825		-0.00123

		35.85		-0.00012

		35.875		-0.00123

		35.9		-0.00146

		35.925		-0.00135

		35.95		-0.00134

		35.975		0.00024

		36		-0.0017

		36.025		-0.00146

		36.05		-0.00024

		36.075		-0.00135

		36.1		-0.0011

		36.125		-0.00232

		36.15		-0.00159

		36.175		-0.00121

		36.2		-0.00073

		36.225		-0.00111

		36.25		-0.00208

		36.275		-0.00074

		36.3		-0.00125

		36.325		-0.00198

		36.35		-0.00061

		36.375		-0.00184

		36.4		-0.00245

		36.425		-0.00122

		36.45		-0.00268

		36.475		-0.00097

		36.5		-0.00267

		36.525		-0.00097

		36.55		-0.00242

		36.575		-0.00193

		36.6		-0.00277

		36.625		-0.00108

		36.65		-0.00072

		36.675		-0.00156

		36.7		-0.00181

		36.725		-0.00217

		36.75		-0.00181

		36.775		0.00169

		36.8		-0.00012

		36.825		0

		36.85		-0.00061

		36.875		-0.00158

		36.9		-0.00146

		36.925		-0.00147

		36.95		-0.00049

		36.975		-0.00122

		37		-0.00049

		37.025		-0.00121

		37.05		-0.00218

		37.075		-0.00049

		37.1		-0.0022

		37.125		-0.00097

		37.15		-0.00158

		37.175		-0.00194

		37.2		-0.00073

		37.225		-0.0006

		37.25		-0.00073

		37.275		0.00012

		37.3		0.00048

		37.325		0

		37.35		-0.00121

		37.375		-0.0012

		37.4		-0.0006

		37.425		-0.0006

		37.45		-0.00121

		37.475		-0.00061

		37.5		-0.00072

		37.525		0.00012

		37.55		-0.00012

		37.575		-0.00097

		37.6		-0.00085

		37.625		-0.00108

		37.65		-0.00229

		37.675		-0.0006

		37.7		-0.00133

		37.725		0.00073

		37.75		-0.00121

		37.775		-0.00206

		37.8		-0.00073

		37.825		-0.00206

		37.85		-0.00121

		37.875		-0.00169

		37.9		-0.00217

		37.925		-0.00216

		37.95		-0.00012

		37.975		-0.00012

		38		-0.00156

		38.025		-0.00096

		38.05		-0.00072

		38.075		-0.00202

		38.1		-0.0006

		38.125		-0.00168

		38.15		-0.00144

		38.175		-0.0006

		38.2		0

		38.225		-0.00191

		38.25		-0.00144

		38.275		-0.00119

		38.3		-0.00167

		38.325		-0.00142

		38.35		-0.00155

		38.375		0.00024

		38.4		-0.00249

		38.425		-0.00179

		38.45		-0.00071

		38.475		-0.00203

		38.5		0.00012

		38.525		0.00012

		38.55		-0.00119

		38.575		-0.00083

		38.6		-0.00071

		38.625		-0.00096

		38.65		-0.00275

		38.675		0.00036

		38.7		0.00012

		38.725		-0.00155

		38.75		-0.00095

		38.775		-0.00156

		38.8		-0.00119

		38.825		-0.00096

		38.85		-0.00036

		38.875		0.00012

		38.9		-0.00131

		38.925		-0.00071

		38.95		-0.00166

		38.975		0.00012

		39		0.0006

		39.025		0.00048

		39.05		-0.00095

		39.075		-0.00096

		39.1		-0.00048

		39.125		-0.00191

		39.15		-0.00191

		39.175		-0.00167

		39.2		0.00012

		39.225		-0.00084

		39.25		-0.00072

		39.275		-0.00145

		39.3		-0.00072

		39.325		-0.00036

		39.35		0

		39.375		-0.00203

		39.4		-0.00095

		39.425		-0.00226

		39.45		-0.00095

		39.475		-0.00166

		39.5		-0.00071

		39.525		0.0006

		39.55		-0.00131

		39.575		-0.00167

		39.6		-0.00096

		39.625		-0.00036

		39.65		-0.00024

		39.675		-0.0012

		39.7		-0.00179

		39.725		0

		39.75		-0.00108

		39.775		-0.00203

		39.8		-0.00036

		39.825		-0.00084

		39.85		-0.00048

		39.875		-0.00131

		39.9		-0.0006

		39.925		-0.00132

		39.95		-0.00012

		39.975		-0.00048

		40		-0.00012

		40.025		-0.00301

		40.05		-0.00108

		40.075		-0.00012

		40.1		-0.0006

		40.125		-0.00072

		40.15		-0.00191

		40.175		0.00012

		40.2		-0.00059

		40.225		-0.00154

		40.25		0.00071

		40.275		0.00012

		40.3		-0.00083

		40.325		-0.00191

		40.35		-0.00131

		40.375		-0.00083

		40.4		-0.00084

		40.425		-0.00119

		40.45		-0.00215

		40.475		-0.00239

		40.5		-0.00286

		40.525		-0.00132

		40.55		0

		40.575		-0.00119

		40.6		-0.00143

		40.625		-0.00203

		40.65		-0.00095

		40.675		-0.00216

		40.7		-0.00084

		40.725		-0.00072

		40.75		-0.00024

		40.775		-0.00084

		40.8		-0.00203

		40.825		-0.00156

		40.85		-0.0018

		40.875		-0.00214

		40.9		-0.00119

		40.925		0.00036

		40.95		-0.00048

		40.975		-0.0019

		41		-0.00191

		41.025		-0.00084

		41.05		-0.00073

		41.075		-0.0011

		41.1		-0.00184

		41.125		-0.00121

		41.15		-0.00145

		41.175		-0.00048

		41.2		-0.0012

		41.225		-0.00109

		41.25		0.00012

		41.275		-0.00098

		41.3		-0.00205

		41.325		-0.0012

		41.35		-0.00108

		41.375		-0.0012

		41.4		-0.0012

		41.425		-0.00084

		41.45		-0.00084

		41.475		0.00036

		41.5		-0.00036

		41.525		-0.00156

		41.55		-0.00192

		41.575		-0.00132

		41.6		0

		41.625		-0.0012

		41.65		-0.00072

		41.675		-0.0006

		41.7		-0.00084

		41.725		-0.00024

		41.75		-0.00107

		41.775		-0.00227

		41.8		-0.00072

		41.825		-0.00167

		41.85		-0.00155

		41.875		-0.0006

		41.9		-0.00215

		41.925		-0.00143

		41.95		-0.00204

		41.975		-0.00168

		42		-0.00084

		42.025		-0.00241

		42.05		-0.00145

		42.075		-0.0012

		42.1		-0.00084

		42.125		-0.00204

		42.15		-0.00119

		42.175		-0.00107

		42.2		-0.0012
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		18.4

		18.425

		18.45

		18.475

		18.5

		18.525

		18.55

		18.575

		18.6

		18.625

		18.65

		18.675

		18.7

		18.725

		18.75

		18.775

		18.8

		18.825

		18.85

		18.875

		18.9

		18.925

		18.95

		18.975

		19

		19.025

		19.05

		19.075

		19.1

		19.125

		19.15

		19.175

		19.2

		19.225

		19.25

		19.275

		19.3

		19.325

		19.35

		19.375

		19.4

		19.425

		19.45

		19.475

		19.5

		19.525

		19.55

		19.575

		19.6

		19.625

		19.65

		19.675

		19.7

		19.725

		19.75

		19.775

		19.8

		19.825

		19.85

		19.875

		19.9

		19.925

		19.95

		19.975

		20

		20.025

		20.05

		20.075

		20.1

		20.125

		20.15

		20.175

		20.2

		20.225

		20.25

		20.275

		20.3

		20.325

		20.35

		20.375

		20.4

		20.425

		20.45

		20.475

		20.5

		20.525

		20.55

		20.575

		20.6

		20.625

		20.65

		20.675

		20.7

		20.725

		20.75

		20.775

		20.8

		20.825

		20.85

		20.875

		20.9

		20.925

		20.95

		20.975

		21

		21.025

		21.05

		21.075

		21.1

		21.125

		21.15

		21.175

		21.2

		21.225

		21.25

		21.275

		21.3

		21.325

		21.35

		21.375

		21.4

		21.425

		21.45

		21.475

		21.5

		21.525

		21.55

		21.575

		21.6

		21.625

		21.65

		21.675

		21.7

		21.725

		21.75

		21.775

		21.8

		21.825

		21.85

		21.875

		21.9

		21.925

		21.95

		21.975

		22

		22.025

		22.05

		22.075

		22.1

		22.125

		22.15

		22.175

		22.2

		22.225

		22.25

		22.275

		22.3

		22.325

		22.35

		22.375

		22.4

		22.425

		22.45

		22.475

		22.5

		22.525

		22.55

		22.575

		22.6

		22.625

		22.65

		22.675

		22.7

		22.725

		22.75

		22.775

		22.8

		22.825

		22.85

		22.875

		22.9

		22.925

		22.95

		22.975

		23

		23.025

		23.05

		23.075

		23.1

		23.125

		23.15

		23.175

		23.2

		23.225

		23.25

		23.275

		23.3

		23.325

		23.35

		23.375

		23.4

		23.425

		23.45

		23.475

		23.5

		23.525

		23.55

		23.575

		23.6

		23.625

		23.65

		23.675

		23.7

		23.725

		23.75

		23.775

		23.8

		23.825

		23.85

		23.875

		23.9

		23.925

		23.95

		23.975

		24

		24.025

		24.05

		24.075

		24.1

		24.125

		24.15

		24.175

		24.2

		24.225

		24.25

		24.275

		24.3

		24.325

		24.35

		24.375

		24.4

		24.425

		24.45

		24.475

		24.5

		24.525

		24.55

		24.575

		24.6

		24.625

		24.65

		24.675

		24.7

		24.725

		24.75

		24.775

		24.8

		24.825

		24.85

		24.875

		24.9

		24.925

		24.95

		24.975

		25

		25.025

		25.05

		25.075

		25.1

		25.125

		25.15

		25.175

		25.2

		25.225

		25.25

		25.275

		25.3

		25.325

		25.35

		25.375

		25.4

		25.425

		25.45

		25.475

		25.5

		25.525

		25.55

		25.575

		25.6

		25.625

		25.65

		25.675

		25.7

		25.725

		25.75

		25.775

		25.8

		25.825

		25.85

		25.875

		25.9

		25.925

		25.95

		25.975

		26

		26.025

		26.05

		26.075

		26.1

		26.125

		26.15

		26.175

		26.2

		26.225

		26.25

		26.275

		26.3

		26.325

		26.35

		26.375

		26.4

		26.425

		26.45

		26.475

		26.5

		26.525

		26.55

		26.575

		26.6

		26.625

		26.65

		26.675

		26.7

		26.725

		26.75

		26.775

		26.8

		26.825

		26.85

		26.875

		26.9

		26.925

		26.95

		26.975

		27

		27.025

		27.05

		27.075

		27.1

		27.125

		27.15

		27.175

		27.2

		27.225

		27.25

		27.275

		27.3

		27.325

		27.35

		27.375

		27.4

		27.425

		27.45

		27.475

		27.5

		27.525

		27.55

		27.575

		27.6

		27.625

		27.65

		27.675

		27.7

		27.725

		27.75

		27.775

		27.8

		27.825

		27.85

		27.875

		27.9

		27.925

		27.95

		27.975

		28

		28.025

		28.05

		28.075

		28.1

		28.125

		28.15

		28.175

		28.2

		28.225

		28.25

		28.275

		28.3

		28.325

		28.35

		28.375

		28.4

		28.425

		28.45

		28.475

		28.5

		28.525

		28.55

		28.575

		28.6

		28.625

		28.65

		28.675

		28.7

		28.725

		28.75

		28.775

		28.8

		28.825

		28.85

		28.875

		28.9

		28.925

		28.95

		28.975

		29

		29.025

		29.05

		29.075

		29.1

		29.125

		29.15

		29.175

		29.2

		29.225

		29.25

		29.275

		29.3

		29.325

		29.35

		29.375

		29.4

		29.425

		29.45

		29.475

		29.5

		29.525

		29.55

		29.575

		29.6

		29.625

		29.65

		29.675

		29.7

		29.725

		29.75

		29.775

		29.8

		29.825

		29.85

		29.875

		29.9

		29.925

		29.95

		29.975

		30

		30.025

		30.05

		30.075

		30.1

		30.125

		30.15

		30.175

		30.2

		30.225

		30.25

		30.275

		30.3

		30.325

		30.35

		30.375

		30.4

		30.425

		30.45

		30.475

		30.5

		30.525

		30.55

		30.575

		30.6

		30.625

		30.65

		30.675

		30.7

		30.725

		30.75

		30.775

		30.8

		30.825

		30.85

		30.875

		30.9

		30.925

		30.95

		30.975

		31

		31.025

		31.05

		31.075

		31.1

		31.125

		31.15

		31.175

		31.2

		31.225

		31.25

		31.275

		31.3

		31.325

		31.35

		31.375

		31.4

		31.425

		31.45

		31.475

		31.5

		31.525

		31.55

		31.575

		31.6

		31.625

		31.65

		31.675

		31.7

		31.725

		31.75

		31.775

		31.8

		31.825

		31.85

		31.875

		31.9

		31.925

		31.95

		31.975

		32

		32.025

		32.05

		32.075

		32.1

		32.125

		32.15

		32.175

		32.2

		32.225

		32.25

		32.275

		32.3

		32.325

		32.35

		32.375

		32.4

		32.425

		32.45

		32.475

		32.5

		32.525

		32.55

		32.575

		32.6

		32.625

		32.65

		32.675

		32.7

		32.725

		32.75

		32.775

		32.8

		32.825

		32.85

		32.875

		32.9

		32.925

		32.95

		32.975

		33

		33.025

		33.05

		33.075

		33.1

		33.125

		33.15

		33.175

		33.2

		33.225

		33.25

		33.275

		33.3

		33.325

		33.35

		33.375

		33.4

		33.425

		33.45

		33.475

		33.5

		33.525

		33.55

		33.575

		33.6

		33.625

		33.65

		33.675

		33.7

		33.725

		33.75

		33.775

		33.8

		33.825

		33.85

		33.875

		33.9

		33.925

		33.95

		33.975

		34

		34.025

		34.05

		34.075

		34.1

		34.125

		34.15

		34.175

		34.2

		34.225

		34.25

		34.275

		34.3

		34.325

		34.35

		34.375

		34.4

		34.425

		34.45

		34.475

		34.5

		34.525

		34.55

		34.575

		34.6

		34.625

		34.65

		34.675

		34.7

		34.725

		34.75

		34.775

		34.8

		34.825

		34.85

		34.875

		34.9

		34.925

		34.95

		34.975

		35

		35.025

		35.05

		35.075

		35.1

		35.125

		35.15

		35.175

		35.2

		35.225

		35.25

		35.275

		35.3

		35.325

		35.35

		35.375

		35.4

		35.425

		35.45

		35.475

		35.5

		35.525

		35.55

		35.575

		35.6

		35.625

		35.65

		35.675

		35.7

		35.725

		35.75

		35.775

		35.8

		35.825

		35.85

		35.875

		35.9

		35.925

		35.95

		35.975

		36

		36.025

		36.05

		36.075

		36.1

		36.125

		36.15

		36.175

		36.2

		36.225

		36.25

		36.275

		36.3

		36.325

		36.35

		36.375

		36.4

		36.425

		36.45

		36.475

		36.5

		36.525

		36.55

		36.575

		36.6

		36.625

		36.65

		36.675

		36.7

		36.725

		36.75

		36.775

		36.8

		36.825

		36.85

		36.875

		36.9

		36.925

		36.95

		36.975

		37

		37.025

		37.05

		37.075

		37.1

		37.125

		37.15

		37.175

		37.2

		37.225

		37.25

		37.275

		37.3

		37.325

		37.35

		37.375

		37.4

		37.425

		37.45

		37.475

		37.5

		37.525

		37.55

		37.575

		37.6

		37.625

		37.65

		37.675

		37.7

		37.725

		37.75

		37.775

		37.8

		37.825

		37.85

		37.875

		37.9

		37.925

		37.95

		37.975

		38

		38.025

		38.05

		38.075

		38.1

		38.125

		38.15

		38.175

		38.2

		38.225

		38.25

		38.275

		38.3

		38.325

		38.35

		38.375

		38.4

		38.425

		38.45

		38.475

		38.5

		38.525

		38.55

		38.575

		38.6

		38.625

		38.65

		38.675

		38.7

		38.725

		38.75

		38.775

		38.8

		38.825

		38.85

		38.875

		38.9

		38.925

		38.95

		38.975

		39

		39.025

		39.05

		39.075

		39.1

		39.125

		39.15

		39.175

		39.2

		39.225

		39.25

		39.275

		39.3

		39.325

		39.35

		39.375

		39.4

		39.425

		39.45

		39.475

		39.5

		39.525

		39.55

		39.575

		39.6

		39.625

		39.65

		39.675

		39.7

		39.725

		39.75

		39.775

		39.8

		39.825

		39.85

		39.875

		39.9

		39.925

		39.95

		39.975

		40

		40.025

		40.05

		40.075

		40.1

		40.125

		40.15

		40.175

		40.2

		40.225

		40.25

		40.275

		40.3

		40.325

		40.35

		40.375

		40.4

		40.425

		40.45

		40.475

		40.5

		40.525

		40.55

		40.575

		40.6

		40.625

		40.65

		40.675

		40.7

		40.725

		40.75

		40.775

		40.8

		40.825

		40.85

		40.875

		40.9

		40.925

		40.95

		40.975

		41

		41.025

		41.05

		41.075

		41.1

		41.125

		41.15

		41.175

		41.2

		41.225

		41.25

		41.275

		41.3

		41.325

		41.35

		41.375

		41.4

		41.425

		41.45

		41.475

		41.5

		41.525

		41.55

		41.575

		41.6

		41.625

		41.65

		41.675

		41.7

		41.725

		41.75

		41.775

		41.8

		41.825

		41.85

		41.875

		41.9

		41.925

		41.95

		41.975

		42

		42.025

		42.05

		42.075

		42.1

		42.125

		42.15

		42.175

		42.2

		42.225

		42.25

		42.275

		42.3

		42.325

		42.35

		42.375

		42.4

		42.425

		42.45

		42.475

		42.5

		42.525

		42.55

		42.575

		42.6

		42.625

		42.65

		42.675

		42.7

		42.725

		42.75

		42.775

		42.8

		42.825

		42.85

		42.875

		42.9

		42.925

		42.95

		42.975

		43

		43.025

		43.05

		43.075

		43.1

		43.125

		43.15

		43.175

		43.2

		43.225

		43.25

		43.275

		43.3

		43.325

		43.35

		43.375

		43.4

		43.425

		43.45

		43.475

		43.5

		43.525

		43.55

		43.575

		43.6

		43.625

		43.65

		43.675

		43.7

		43.725

		43.75

		43.775

		43.8

		43.825

		43.85

		43.875

		43.9

		43.925

		43.95

		43.975

		44

		44.025

		44.05

		44.075

		44.1

		44.125

		44.15

		44.175

		44.2

		44.225

		44.25

		44.275

		44.3

		44.325

		44.35

		44.375

		44.4

		44.425

		44.45

		44.475

		44.5

		44.525

		44.55

		44.575

		44.6

		44.625

		44.65

		44.675

		44.7

		44.725

		44.75

		44.775

		44.8

		44.825

		44.85

		44.875

		44.9

		44.925

		44.95

		44.975

		45

		45.025

		45.05

		45.075

		45.1

		45.125

		45.15

		45.175

		45.2

		45.225

		45.25

		45.275

		45.3

		45.325

		45.35

		45.375

		45.4

		45.425

		45.45

		45.475

		45.5

		45.525

		45.55

		45.575

		45.6

		45.625

		45.65

		45.675

		45.7

		45.725

		45.75

		45.775

		45.8

		45.825

		45.85

		45.875

		45.9

		45.925

		45.95

		45.975

		46

		46.025

		46.05

		46.075

		46.1

		46.125

		46.15

		46.175

		46.2

		46.225

		46.25

		46.275

		46.3

		46.325

		46.35

		46.375

		46.4

		46.425

		46.45

		46.475

		46.5

		46.525

		46.55

		46.575

		46.6

		46.625

		46.65

		46.675

		46.7

		46.725

		46.75

		46.775

		46.8

		46.825

		46.85

		46.875

		46.9

		46.925

		46.95

		46.975

		47

		47.025

		47.05

		47.075

		47.1

		47.125

		47.15

		47.175

		47.2

		47.225

		47.25

		47.275

		47.3

		47.325

		47.35

		47.375

		47.4

		47.425

		47.45

		47.475

		47.5

		47.525

		47.55

		47.575

		47.6

		47.625

		47.65

		47.675

		47.7

		47.725

		47.75

		47.775

		47.8

		47.825

		47.85

		47.875

		47.9

		47.925

		47.95

		47.975

		48

		48.025

		48.05

		48.075

		48.1

		48.125

		48.15

		48.175

		48.2

		48.225

		48.25

		48.275

		48.3

		48.325

		48.35

		48.375

		48.4

		48.425

		48.45

		48.475

		48.5

		48.525

		48.55

		48.575

		48.6

		48.625

		48.65

		48.675

		48.7

		48.725

		48.75

		48.775

		48.8

		48.825

		48.85

		48.875

		48.9

		48.925

		48.95

		48.975

		49

		49.025

		49.05

		49.075

		49.1

		49.125

		49.15

		49.175

		49.2

		49.225

		49.25

		49.275

		49.3

		49.325

		49.35

		49.375

		49.4

		49.425

		49.45

		49.475

		49.5

		49.525

		49.55

		49.575

		49.6

		49.625

		49.65

		49.675

		49.7

		49.725

		49.75

		49.775

		49.8

		49.825

		49.85

		49.875

		49.9

		49.925

		49.95

		49.975

		50

		50.025

		50.05

		50.075

		50.1

		50.125

		50.15

		50.175

		50.2

		50.225

		50.25

		50.275

		50.3

		50.325

		50.35

		50.375

		50.4

		50.425

		50.45

		50.475

		50.5

		50.525

		50.55

		50.575

		50.6

		50.625

		50.65

		50.675

		50.7

		50.725

		50.75

		50.775

		50.8

		50.825

		50.85

		50.875

		50.9

		50.925

		50.95

		50.975

		51

		51.025

		51.05

		51.075

		51.1

		51.125



Position (mm)

Absorbance

-0.00597

-0.00752

-0.00816

-0.00741

-0.00837

-0.00777

-0.00748

-0.00679

-0.00676

-0.0044

-0.00341

-0.00267

-0.0007

0.00198

0.00325

0.00567

0.01142

0.02074

0.03696

0.05789

0.07748

0.09047

0.08768

0.07506

0.05561

0.03537

0.02067

0.01087

0.00419

0.00277

-0.00069

-0.00276

-0.00166

-0.00276

-0.00331

-0.00428

-0.00276

-0.00345

-0.00344

-0.00439

-0.00469

-0.00646

-0.00454

-0.00509

-0.0054

-0.00468

-0.00398

-0.00643

-0.00604

-0.0059

-0.00701

-0.00491

-0.00577

-0.00614

-0.0062

-0.0066

-0.00704

-0.00788

-0.00787

-0.00718

-0.00653

-0.00552

-0.0073

-0.00542

-0.00693

-0.00756

-0.00676

-0.00535

-0.00669

-0.00642

-0.00711

-0.00477

-0.00694

-0.00556

-0.00654

-0.0068

-0.00693

-0.00696

-0.00624

-0.00758

-0.008

-0.00648

-0.00594

-0.0074

-0.00962

-0.00745

-0.00705

-0.00759

-0.00555

-0.00624

-0.00584

-0.00689

-0.00637

-0.00542

-0.00636

-0.00687

-0.00822

-0.00688

-0.00633

-0.00741

-0.00741

-0.00755

-0.00689

-0.00903

-0.00822

-0.00553

-0.00524

-0.00744

-0.00582

-0.00608

-0.00688

-0.00772

-0.00486

-0.00365

-0.0034

-0.00217

-0.00095

0.00123

0.00465

0.00809

0.01218

0.01573

0.0184

0.01891

0.0176

0.01655

0.01108

0.00759

0.00651

0.00203

0.00054

-0.00122

-0.00229

-0.00243

-0.00363

-0.0039

-0.00216

-0.00228

-0.00441

-0.00389

-0.00535

-0.00402

-0.00522

-0.00469

-0.00522

-0.00498

-0.00537

-0.0051

-0.00473

-0.00593

-0.00582

-0.0042

-0.0056

-0.00516

-0.00485

-0.00429

-0.00537

-0.00605

-0.00526

-0.00378

-0.00626

-0.00527

-0.00486

-0.0051

-0.00538

-0.00511

-0.00602

-0.00524

-0.00643

-0.00459

-0.0047

-0.00454

-0.00519

-0.00506

-0.00319

-0.00371

-0.00543

-0.0036

-0.00614

-0.00544

-0.00306

-0.00505

-0.00504

-0.00306

-0.00516

-0.00396

-0.00411

-0.00412

-0.00478

-0.00505

-0.00529

-0.0064

-0.00386

-0.00466

-0.00399

-0.00426

-0.00656

-0.00548

-0.00321

-0.00293

-0.00413

-0.00346

-0.00464

-0.00412

-0.0049

-0.00427
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-0.00209

0

-0.00037

-0.00012

0.0011

-0.00085

-0.00061

-0.00133

-0.00012

-0.00097

-0.00012

0.00109

-0.00072

-0.00121

-0.00036

-0.00072

0.00109

0.00181

-0.00049

0.00049

0.00061

0

0.00012

0.00012

-0.00098

0.00024

-0.00146

-0.00024

-0.0011

-0.00159

0.00036

0.00012

-0.00122

0.00024

-0.00048

0.00048

-0.00024

0

0.00121

0.00024

-0.00132

-0.00168

-0.00012

-0.00012

-0.00133

0.00024

0.00109

0.00144

-0.0006

-0.00097

0.00024

-0.00108

-0.00012

0.00024

0.00133

-0.00024

-0.00194

0

-0.00097

0.00073

-0.0012

-0.00133

-0.00156

0.00036

-0.00024

-0.0012

-0.00072

-0.00084

-0.0006

-0.0006

-0.0006

-0.00024

0.0006

0.00084

-0.00155

-0.00036

-0.00107

-0.00024

-0.00036

-0.0019

0.00036

-0.00178

-0.00048

0

0

0.00083

-0.0006

-0.00036

0.00072

0.00024

0.00012

-0.00203

-0.00012

-0.00059

-0.0006

-0.00107

0

-0.0006

0.00084

0

0.00119

0.00036

0.00071

-0.00071

-0.00024

0.00095

0.0006

-0.0006

-0.00012

0

0.00024

-0.00084

-0.00095

0.00191

0

-0.00096

-0.00036

-0.00012

-0.00024

0.00083

-0.00274

-0.00059

-0.00107

-0.00024

-0.00131

0.00024

0.00024

-0.00072

-0.00119

-0.0006

-0.00048

0.00036

0

-0.00119

-0.0006

-0.00024

-0.00167

-0.00048

-0.00024

0.00096

0.00012

0.00024

-0.00036

0.00012

0.0012

0.00096

-0.00096

-0.00144

0.00036

0

-0.00012

-0.00012

0.00083

-0.00024

-0.00012

0.00024

0.00203

-0.00048

-0.00167

-0.00083

-0.00071

-0.00108

0.00048

-0.00072

-0.00132

-0.0006

-0.0006

0

-0.00036

-0.00155

-0.00119

0.00048

-0.00192

0.00036

0.00048

-0.00024

0.00108

-0.0006

-0.00072

-0.00072

-0.00083

0.00072

0.00108

-0.00036

-0.00012

-0.00012

0.00144

-0.00097

-0.0011

-0.00111

-0.00036

-0.00133

-0.00036

-0.00024

0.00085

0.00037

-0.00025

-0.00084

0

-0.00024

-0.00048

0.00048

0.00036

-0.00072

0.00108

-0.00048

-0.00036

-0.00048

0

0.0024

0.00072

0.0006

0.00012

0.00096

0.00036

0.00084

-0.00036

0.00012

0.0012

0.00168

0.00108

0.00084

0.00192

0.00157

0.00338

0.00338

0.00133

0.00291

0.00435

0.0024

0.00241

0.00275

0.00155

0.00362

0.00144

0.0012

0.00238

0.00071

0.00024

0.00083

0.00048

0.00024

0.00072

-0.00107

0.00107

-0.00095

0.00012

0

-0.00083

0.00012

-0.00083

0.00024

0.00024

0.00095

0.00119

-0.0006

-0.00048

0.0006

0.00143

0.00095

-0.00035

0.00012

-0.00142

0.00047

0.00035

-0.00071

-0.0007

-0.0007

0.00012

-0.00024

0.00106

0.0013

0.00153

0.00012

0.00166

0.00071

0.00142

0.00024

-0.00095

0.00178

-0.00036

0.00155

0.00024

0.00166

0

0.00143

0.00203

0.00131

0.0012

0.0024

0.00288

0.00553

0.00616

0.0124

0.01388

0.01717

0.01879

0.01575

0.01406

0.01206

0.00935

0.00593

0.00462

0.00346

0.00261

0.00223

0.00207

0.0005

0.00061

0.00061

-0.00012

-0.0006

0.00012

-0.00096

-0.00012

0

0.00012

-0.0019

0.00072

-0.00168

-0.00215

0.00131

0.00012

-0.0006

-0.0006

-0.00036

0.00084

-0.00132

-0.00024

-0.00154

-0.00071

0.00072

-0.00024

-0.00048

0.00012

-0.00131

-0.00167

-0.00108

0.00048

-0.00132

-0.00108

-0.00143

-0.00157

-0.00156

-0.00192

-0.00203

-0.00048

-0.00132

0

-0.00096

-0.00096

0.00096

-0.00024

-0.00108

0.00048

0.00096

-0.00012

-0.00168

-0.00108

0

-0.00012

0.00133

0.0006

-0.0006

0.00036

0.00036

0.00254

0.00169

0.00266

0.00157

0.00268

0.00341

0.00207

0.00314

0.00378

0.00363

0.00439

0.00354

0.00778

0.00823

0.0111

0.01299

0.01902

0.03024

0.04201

0.06144

0.0818

0.09831

0.10784

0.10644

0.09177

0.07071

0.04927

0.03339

0.02022

0.01247

0.00846

0.00598

0.00295

0.00061

-0.00012

-0.00317

-0.00305

-0.00377

-0.0039

-0.00559

-0.00362

-0.00375

-0.00547

-0.00399

-0.00486

-0.00519

-0.00364

-0.00511

-0.00461

-0.00569

-0.0045

-0.00509

-0.00414

-0.00527

-0.00549

-0.00553

-0.00518

-0.00505

-0.00476

-0.00566

-0.00569

-0.00518

-0.00516

-0.00481

-0.00592

-0.00521

-0.0052

-0.00571

-0.00436

-0.00646

-0.00596

-0.0058

-0.00617

-0.00646

-0.0077

-0.00785

-0.00662

-0.0061

-0.0066

-0.0071

-0.00599

-0.00714

-0.0062

-0.00667

-0.00706

-0.00563

-0.00701

-0.00648

-0.00687

-0.00727

-0.00675

-0.00611

-0.00613

-0.00609

-0.00461

-0.00586

-0.00547

-0.00558

-0.0063

-0.00646

-0.00603

-0.0078

-0.00671

-0.00608

-0.00508

-0.0055

-0.0056

-0.00336

-0.00651

-0.00493

-0.00466

-0.0042

-0.00202

-0.00189

-0.00152

0

0.00511

0.00926

0.02094

0.02902

0.03309

0.03126

0.02199

0.01372

0.00749

0.00155

0.0018

-0.00205

-0.00323

-0.00361

-0.00401

-0.00489

-0.00518

-0.00451

-0.00493

-0.00677

-0.00585

-0.00458

-0.00593

-0.0063

-0.00569

-0.00687

-0.00449

-0.00765

-0.00637

-0.00688

-0.00744

-0.00726

-0.00687

-0.00788

-0.00737

-0.00621

-0.00689

-0.00663

-0.00568

-0.0062

-0.00741

-0.00581

-0.00582

-0.00649

-0.00595

-0.00621

-0.00689

-0.00557

-0.00585

-0.00667

-0.00618

-0.0071

-0.00673

-0.00633

-0.00566

-0.00606

-0.00537

-0.00678

-0.00666

-0.00657

-0.00682

-0.00577

-0.00723

-0.00737

-0.0072

-0.00813

-0.00678

-0.00666

-0.00746

-0.00776

-0.00682

-0.00666

-0.0057

-0.00545

-0.00631

-0.00453

-0.00547

-0.00563

-0.00526

-0.00513

-0.0081

-0.00454

-0.00637

-0.00471

-0.00815

-0.00509

-0.00342

-0.00241

-0.00085

0.00085

0.00156

0.00513

0.01078

0.02304

0.03827

0.05868

0.08143

0.10069

0.10581

0.09937

0.08044

0.05723

0.03823

0.02569

0.01646

0.00865

0.0048

-0.00073

-0.00043



T010

		0		-0.00597

		0.025		-0.00752

		0.05		-0.00816

		0.075		-0.00741

		0.1		-0.00837

		0.125		-0.00777

		0.15		-0.00748

		0.175		-0.00679

		0.2		-0.00676

		0.225		-0.0044

		0.25		-0.00341

		0.275		-0.00267

		0.3		-0.0007

		0.325		0.00198

		0.35		0.00325

		0.375		0.00567

		0.4		0.01142

		0.425		0.02074

		0.45		0.03696

		0.475		0.05789

		0.5		0.07748

		0.525		0.09047

		0.55		0.08768

		0.575		0.07506

		0.6		0.05561

		0.625		0.03537

		0.65		0.02067

		0.675		0.01087

		0.7		0.00419

		0.725		0.00277

		0.75		-0.00069

		0.775		-0.00276

		0.8		-0.00166

		0.825		-0.00276

		0.85		-0.00331

		0.875		-0.00428

		0.9		-0.00276

		0.925		-0.00345

		0.95		-0.00344

		0.975		-0.00439

		1		-0.00469

		1.025		-0.00646

		1.05		-0.00454

		1.075		-0.00509

		1.1		-0.0054

		1.125		-0.00468

		1.15		-0.00398

		1.175		-0.00643

		1.2		-0.00604

		1.225		-0.0059

		1.25		-0.00701

		1.275		-0.00491

		1.3		-0.00577

		1.325		-0.00614

		1.35		-0.0062

		1.375		-0.0066

		1.4		-0.00704

		1.425		-0.00788

		1.45		-0.00787

		1.475		-0.00718

		1.5		-0.00653

		1.525		-0.00552

		1.55		-0.0073

		1.575		-0.00542

		1.6		-0.00693

		1.625		-0.00756

		1.65		-0.00676

		1.675		-0.00535

		1.7		-0.00669

		1.725		-0.00642

		1.75		-0.00711

		1.775		-0.00477

		1.8		-0.00694

		1.825		-0.00556

		1.85		-0.00654

		1.875		-0.0068

		1.9		-0.00693

		1.925		-0.00696

		1.95		-0.00624

		1.975		-0.00758

		2		-0.008

		2.025		-0.00648

		2.05		-0.00594

		2.075		-0.0074

		2.1		-0.00962

		2.125		-0.00745

		2.15		-0.00705

		2.175		-0.00759

		2.2		-0.00555

		2.225		-0.00624

		2.25		-0.00584

		2.275		-0.00689

		2.3		-0.00637

		2.325		-0.00542

		2.35		-0.00636

		2.375		-0.00687

		2.4		-0.00822

		2.425		-0.00688

		2.45		-0.00633

		2.475		-0.00741

		2.5		-0.00741

		2.525		-0.00755

		2.55		-0.00689

		2.575		-0.00903

		2.6		-0.00822

		2.625		-0.00553

		2.65		-0.00524

		2.675		-0.00744

		2.7		-0.00582

		2.725		-0.00608

		2.75		-0.00688

		2.775		-0.00772

		2.8		-0.00486

		2.825		-0.00365

		2.85		-0.0034

		2.875		-0.00217

		2.9		-0.00095

		2.925		0.00123

		2.95		0.00465

		2.975		0.00809

		3		0.01218

		3.025		0.01573

		3.05		0.0184

		3.075		0.01891

		3.1		0.0176

		3.125		0.01655

		3.15		0.01108

		3.175		0.00759

		3.2		0.00651

		3.225		0.00203

		3.25		0.00054

		3.275		-0.00122

		3.3		-0.00229

		3.325		-0.00243

		3.35		-0.00363

		3.375		-0.0039

		3.4		-0.00216

		3.425		-0.00228

		3.45		-0.00441

		3.475		-0.00389

		3.5		-0.00535

		3.525		-0.00402

		3.55		-0.00522

		3.575		-0.00469

		3.6		-0.00522

		3.625		-0.00498

		3.65		-0.00537

		3.675		-0.0051

		3.7		-0.00473

		3.725		-0.00593

		3.75		-0.00582

		3.775		-0.0042

		3.8		-0.0056

		3.825		-0.00516

		3.85		-0.00485

		3.875		-0.00429

		3.9		-0.00537

		3.925		-0.00605

		3.95		-0.00526

		3.975		-0.00378

		4		-0.00626

		4.025		-0.00527

		4.05		-0.00486

		4.075		-0.0051

		4.1		-0.00538

		4.125		-0.00511

		4.15		-0.00602

		4.175		-0.00524

		4.2		-0.00643

		4.225		-0.00459

		4.25		-0.0047

		4.275		-0.00454

		4.3		-0.00519

		4.325		-0.00506

		4.35		-0.00319

		4.375		-0.00371

		4.4		-0.00543

		4.425		-0.0036

		4.45		-0.00614

		4.475		-0.00544

		4.5		-0.00306

		4.525		-0.00505

		4.55		-0.00504

		4.575		-0.00306

		4.6		-0.00516

		4.625		-0.00396

		4.65		-0.00411

		4.675		-0.00412

		4.7		-0.00478

		4.725		-0.00505

		4.75		-0.00529

		4.775		-0.0064

		4.8		-0.00386

		4.825		-0.00466

		4.85		-0.00399

		4.875		-0.00426

		4.9		-0.00656

		4.925		-0.00548

		4.95		-0.00321

		4.975		-0.00293

		5		-0.00413

		5.025		-0.00346

		5.05		-0.00464

		5.075		-0.00412

		5.1		-0.0049

		5.125		-0.00427

		5.15		-0.00556

		5.175		-0.0044

		5.2		-0.00519

		5.225		-0.00452

		5.25		-0.00451

		5.275		-0.00532

		5.3		-0.00481

		5.325		-0.00403

		5.35		-0.00643

		5.375		-0.00413

		5.4		-0.0048

		5.425		-0.00533

		5.45		-0.00506

		5.475		-0.00577

		5.5		-0.00441

		5.525		-0.00374

		5.55		-0.00324

		5.575		-0.00387

		5.6		-0.00375

		5.625		-0.00348

		5.65		-0.00376

		5.675		-0.00388

		5.7		-0.00375

		5.725		-0.00415

		5.75		-0.00336

		5.775		-0.00528

		5.8		-0.00501

		5.825		-0.00404

		5.85		-0.00216

		5.875		-0.00402

		5.9		-0.0028

		5.925		-0.00294

		5.95		-0.00242

		5.975		0.00027

		6		-0.00027

		6.025		0.00162

		6.05		0.00419

		6.075		0.00592

		6.1		0.00947

		6.125		0.01157

		6.15		0.01915

		6.175		0.02735

		6.2		0.04363

		6.225		0.06532

		6.25		0.09155

		6.275		0.11338

		6.3		0.12989

		6.325		0.12623

		6.35		0.11144

		6.375		0.08574

		6.4		0.06114

		6.425		0.038

		6.45		0.02268

		6.475		0.01248

		6.5		0.00863

		6.525		0.00649

		6.55		0.00472

		6.575		0.00334

		6.6		0.00415

		6.625		0.00307

		6.65		0.00307

		6.675		0.00106

		6.7		0.00237

		6.725		0.00093

		6.75		0.00133

		6.775		0.0008

		6.8		0.00146

		6.825		0.00121

		6.85		0.00172

		6.875		-0.00013

		6.9		0.0012

		6.925		0.00027

		6.95		0.00027

		6.975		0.00093

		7		0.00067

		7.025		0.0024

		7.05		0.00027

		7.075		0.0008

		7.1		0.00094

		7.125		0.00067

		7.15		0.00121

		7.175		-0.00013

		7.2		0.00027

		7.225		0.00027

		7.25		-0.00094

		7.275		-0.00067

		7.3		-0.0008

		7.325		0.0008

		7.35		0.00094

		7.375		-0.00067

		7.4		-0.00094

		7.425		-0.00027

		7.45		0

		7.475		-0.00107

		7.5		-0.00147

		7.525		-0.0008

		7.55		-0.00159

		7.575		0.00013

		7.6		-0.00106

		7.625		-0.00133

		7.65		0.00013

		7.675		-0.0012

		7.7		-0.00093

		7.725		0.00027

		7.75		-0.00241

		7.775		0.00054

		7.8		-0.00094

		7.825		-0.00174

		7.85		0.00215

		7.875		0.00254

		7.9		-0.0008

		7.925		-0.0008

		7.95		0.00081

		7.975		-0.00013

		8		-0.00133

		8.025		-0.00238

		8.05		-0.00238

		8.075		0.00013

		8.1		-0.0008

		8.125		-0.00106

		8.15		-0.00106

		8.175		-0.002

		8.2		-0.00186

		8.225		-0.0032

		8.25		-0.00241

		8.275		0

		8.3		-0.00215

		8.325		-0.0019

		8.35		-0.00204

		8.375		-0.00137

		8.4		-0.00313

		8.425		-0.00243

		8.45		-0.00108

		8.475		-0.00216

		8.5		-0.00214

		8.525		-0.00107

		8.55		-0.00081

		8.575		0

		8.6		-0.00148

		8.625		-0.00188

		8.65		-0.0004

		8.675		-0.00176

		8.7		-0.00189

		8.725		-0.00137

		8.75		-0.00153

		8.775		-0.00138

		8.8		-0.00097

		8.825		-0.00207

		8.85		-0.00272

		8.875		-0.0023

		8.9		-0.00202

		8.925		-0.00189

		8.95		-0.00377

		8.975		-0.00337

		9		-0.00322

		9.025		-0.00189

		9.05		-0.00215

		9.075		-0.00374

		9.1		-0.002

		9.125		-0.002

		9.15		-0.00161

		9.175		-0.00188

		9.2		-0.00241

		9.225		-0.00175

		9.25		-0.0012

		9.275		0.00161

		9.3		-0.00054

		9.325		-0.00067

		9.35		-0.00149

		9.375		-0.00244

		9.4		-0.00164

		9.425		-0.00014

		9.45		-0.00122

		9.475		-0.00109

		9.5		-0.00136

		9.525		-0.0019

		9.55		-0.00135

		9.575		-0.00081

		9.6		-0.00095

		9.625		-0.00178

		9.65		0.0015

		9.675		-0.00027

		9.7		0.00095

		9.725		0.00014

		9.75		0.00068

		9.775		0.00257

		9.8		0.00109

		9.825		-0.00027

		9.85		0.00205

		9.875		0.00258

		9.9		0.00095

		9.925		0.0026

		9.95		0.00259

		9.975		0.00355

		10		0.00247

		10.025		0.00314

		10.05		0.00274

		10.075		0.00369

		10.1		0.00288

		10.125		0.00165

		10.15		0.00289

		10.175		0.00055

		10.2		0.00248

		10.225		0.0018

		10.25		0.00179

		10.275		0.00083

		10.3		0.00277

		10.325		0.00207

		10.35		0.00055

		10.375		0.00262

		10.4		0.00097

		10.425		0.00055

		10.45		-0.00042

		10.475		0.00153

		10.5		0.00181

		10.525		0.00098

		10.55		0.00097

		10.575		0.00291

		10.6		0.00111

		10.625		0.00097

		10.65		0.00042

		10.675		0.00153

		10.7		0.00181

		10.725		0

		10.75		-0.00084

		10.775		0.00028

		10.8		0.00055

		10.825		0.00125

		10.85		-0.00041

		10.875		0.00028

		10.9		-0.00055

		10.925		-0.00042

		10.95		-0.00083

		10.975		0.00097

		11		0.00028

		11.025		0.00042

		11.05		0.00139

		11.075		0.00028

		11.1		0.0007

		11.125		-0.00028

		11.15		0.00014

		11.175		0.00028

		11.2		0.0014

		11.225		0.00028

		11.25		-0.00028

		11.275		0.00154

		11.3		0.00028

		11.325		0.0007

		11.35		0.00014

		11.375		-0.00098

		11.4		-0.00084

		11.425		-0.00168

		11.45		0.00056

		11.475		0.00208

		11.5		-0.00014

		11.525		-0.00083

		11.55		0.00042

		11.575		0.00028

		11.6		-0.00166

		11.625		-0.00014

		11.65		-0.00083

		11.675		0.00014

		11.7		-0.00097

		11.725		0.00153

		11.75		0

		11.775		0.00014

		11.8		0

		11.825		-0.00042

		11.85		0

		11.875		-0.00028

		11.9		0.00085

		11.925		-0.00156

		11.95		0.00014

		11.975		-0.00014

		12		-0.00014

		12.025		0.00028

		12.05		0.00014

		12.075		-0.00057

		12.1		-0.00126

		12.125		-0.0007

		12.15		0.00239

		12.175		-0.00014

		12.2		0.00197

		12.225		-0.00099

		12.25		0.00085

		12.275		0.001

		12.3		0.00014

		12.325		-0.00014

		12.35		0.00014

		12.375		0.00029

		12.4		0.00043

		12.425		0.00185

		12.45		0.00086

		12.475		-0.00015

		12.5		-0.00074

		12.525		0.00144

		12.55		-0.00043

		12.575		-0.00042

		12.6		0.00028

		12.625		0.00014

		12.65		0.00112

		12.675		-0.00142

		12.7		-0.00268

		12.725		-0.00256

		12.75		-0.0017

		12.775		-0.00228

		12.8		-0.00571

		12.825		-0.00775

		12.85		-0.00416

		12.875		-0.00327

		12.9		-0.00228

		12.925		0.00028

		12.95		-0.00128

		12.975		-0.00114

		13		0.0017

		13.025		0.00014

		13.05		-0.00129

		13.075		-0.00128

		13.1		-0.00057

		13.125		-0.00128

		13.15		-0.00014

		13.175		-0.00085

		13.2		0.00014

		13.225		-0.00028

		13.25		0.00099

		13.275		-0.00056

		13.3		-0.00028

		13.325		0.00071

		13.35		0

		13.375		0.00169

		13.4		-0.00071

		13.425		-0.0017

		13.45		-0.00028

		13.475		0

		13.5		-0.00043

		13.525		0.00099

		13.55		-0.00071

		13.575		-0.00169

		13.6		-0.00225

		13.625		0.00112

		13.65		0.00014

		13.675		-0.00125

		13.7		0.00014

		13.725		-0.00251

		13.75		0.0007

		13.775		0.00014

		13.8		0.00055

		13.825		0.00028

		13.85		-0.00196

		13.875		-0.0007

		13.9		-0.00056

		13.925		0.00042

		13.95		0.00042

		13.975		0.00042

		14		-0.00085

		14.025		-0.00014

		14.05		-0.00043

		14.075		-0.00143

		14.1		-0.00057

		14.125		0.00086

		14.15		0.00028

		14.175		-0.00253

		14.2		-0.0007

		14.225		-0.00041

		14.25		-0.00028

		14.275		-0.00014

		14.3		0.00222

		14.325		-0.00014

		14.35		0.00014

		14.375		-0.00042

		14.4		-0.00028

		14.425		-0.00042

		14.45		-0.00056

		14.475		0.00041

		14.5		-0.00041

		14.525		-0.00014

		14.55		-0.00069

		14.575		-0.00124

		14.6		0.00137

		14.625		-0.00122

		14.65		0.00027

		14.675		-0.00054

		14.7		-0.00041

		14.725		-0.00014

		14.75		0.00082

		14.775		-0.00096

		14.8		0.00219

		14.825		0

		14.85		0.00081

		14.875		-0.00136

		14.9		-0.00108

		14.925		0

		14.95		-0.00178

		14.975		0.00055

		15		0.00164

		15.025		0.00177

		15.05		0.00082

		15.075		-0.00068

		15.1		-0.00041

		15.125		-0.00165

		15.15		-0.00027

		15.175		0.00041

		15.2		0.00137

		15.225		0.00138

		15.25		0.00205

		15.275		-0.00151

		15.3		0.00055

		15.325		-0.00084

		15.35		-0.00071

		15.375		0.00086

		15.4		-0.00029

		15.425		0.00056

		15.45		0.00098

		15.475		0.00332

		15.5		0.00152

		15.525		0.00152

		15.55		0.00014

		15.575		0.00166

		15.6		0.00097

		15.625		-0.00042

		15.65		-0.00154

		15.675		0.00126

		15.7		0.00056

		15.725		-0.00083

		15.75		0

		15.775		-0.0011

		15.8		0.00123

		15.825		-0.00068

		15.85		0.00027

		15.875		0.00163

		15.9		0.00027

		15.925		-0.00188

		15.95		0.00054

		15.975		-0.0004

		16		0

		16.025		-0.00094

		16.05		-0.00081

		16.075		-0.00041

		16.1		-0.00069

		16.125		0.00055

		16.15		0.0015

		16.175		0.00054

		16.2		0

		16.225		0.00095

		16.25		0.00054

		16.275		-0.00134

		16.3		0.00027

		16.325		-0.00054

		16.35		0

		16.375		0.00014

		16.4		0.00013

		16.425		0.00067

		16.45		-0.00108

		16.475		-0.0008

		16.5		0.00054

		16.525		-0.00107

		16.55		-0.00067

		16.575		-0.00053

		16.6		0.0012

		16.625		0.00027

		16.65		0.00067

		16.675		0.00067

		16.7		0.00013

		16.725		0.00094

		16.75		0

		16.775		0.0004

		16.8		0.00013

		16.825		0.00027

		16.85		0.00132

		16.875		0.00065

		16.9		0.00013

		16.925		-0.00026

		16.95		-0.00039

		16.975		0.00208

		17		-0.00091

		17.025		-0.00026

		17.05		0.00103

		17.075		-0.00013

		17.1		0.00013

		17.125		0.0009

		17.15		-0.00181

		17.175		0.00077

		17.2		0.00013

		17.225		-0.00065

		17.25		-0.00155

		17.275		0.00065

		17.3		0.00013

		17.325		-0.00065

		17.35		-0.00181

		17.375		0.00155

		17.4		-0.00103

		17.425		-0.00064

		17.45		-0.00129

		17.475		0.00065

		17.5		0

		17.525		0.00078

		17.55		-0.00258

		17.575		0.00026

		17.6		0.00039

		17.625		-0.00103

		17.65		-0.00051

		17.675		0.00013

		17.7		0.00013

		17.725		0.00078

		17.75		-0.00039

		17.775		0

		17.8		0.00026

		17.825		-0.00066

		17.85		-0.00039

		17.875		-0.0004

		17.9		0.00065

		17.925		-0.00039

		17.95		-0.00129

		17.975		-0.00168

		18		-0.00127

		18.025		0.00026

		18.05		-0.00052

		18.075		-0.00026

		18.1		-0.00115

		18.125		-0.00039

		18.15		-0.00039

		18.175		-0.00154

		18.2		0.00038

		18.225		0.00103

		18.25		0.00129

		18.275		-0.00077

		18.3		-0.00078

		18.325		0

		18.35		-0.00013

		18.375		0.00013

		18.4		0.0018

		18.425		0.00013

		18.45		0.00064

		18.475		-0.00051

		18.5		0.00026

		18.525		0.00013

		18.55		0.00076

		18.575		-0.00038

		18.6		-0.00114

		18.625		0.00089

		18.65		0

		18.675		-0.00127

		18.7		-0.00038

		18.725		0

		18.75		0.00038

		18.775		-0.00038

		18.8		-0.00037

		18.825		-0.001

		18.85		0.00038

		18.875		-0.00088

		18.9		-0.00013

		18.925		-0.00201

		18.95		0.00188

		18.975		0.00089

		19		0.00038

		19.025		0.00087

		19.05		-0.0005

		19.075		-0.00062

		19.1		-0.00099

		19.125		-0.00074

		19.15		0

		19.175		0.00137

		19.2		-0.00037

		19.225		-0.00037

		19.25		-0.00012

		19.275		0.00087

		19.3		0.00099

		19.325		0

		19.35		-0.00025

		19.375		-0.00074

		19.4		0.00187

		19.425		0.00087

		19.45		0.00125

		19.475		0

		19.5		-0.00175

		19.525		-0.00013

		19.55		-0.00037

		19.575		0.00012

		19.6		0

		19.625		0.00012

		19.65		-0.00037

		19.675		-0.00124

		19.7		0.00025

		19.725		-0.00062

		19.75		0.00025

		19.775		-0.00099

		19.8		-0.00013

		19.825		-0.00039

		19.85		-0.00026

		19.875		0.00079

		19.9		0.00039

		19.925		0.00064

		19.95		0.00038

		19.975		-0.00099

		20		0.00123

		20.025		0.00135

		20.05		0

		20.075		-0.00075

		20.1		0.00101

		20.125		0.00075

		20.15		-0.00149

		20.175		-0.00049

		20.2		-0.00037

		20.225		0.00146

		20.25		0

		20.275		-0.00097

		20.3		-0.00097

		20.325		-0.00096

		20.35		0.00134

		20.375		-0.00206

		20.4		0.00073

		20.425		0.00049

		20.45		0.00012

		20.475		-0.00049

		20.5		-0.00012

		20.525		0.0006

		20.55		0.0006

		20.575		-0.00012

		20.6		-0.00084

		20.625		-0.00264

		20.65		0.00048

		20.675		-0.00012

		20.7		-0.00024

		20.725		-0.0006

		20.75		0.0006

		20.775		-0.00072

		20.8		0.00024

		20.825		0.00024

		20.85		-0.00072

		20.875		-0.00036

		20.9		-0.00096

		20.925		-0.00024

		20.95		-0.00037

		20.975		0.00049

		21		-0.00038

		21.025		-0.00113

		21.05		-0.00149

		21.075		-0.00086

		21.1		-0.00062

		21.125		-0.00012

		21.15		-0.00138

		21.175		0.00087

		21.2		0.0005

		21.225		0.00025

		21.25		-0.0011

		21.275		-0.00085

		21.3		0.00121

		21.325		-0.00145

		21.35		0.00097

		21.375		-0.00133

		21.4		-0.00072

		21.425		-0.00096

		21.45		0.00048

		21.475		0

		21.5		0.00072

		21.525		-0.00143

		21.55		0.00024

		21.575		0

		21.6		-0.0006

		21.625		-0.00083

		21.65		0.00083

		21.675		-0.00131

		21.7		0.00107

		21.725		-0.00143

		21.75		-0.00095

		21.775		-0.00036

		21.8		0.00012

		21.825		0.00248

		21.85		0.00106

		21.875		-0.00094

		21.9		0.00023

		21.925		0.0014

		21.95		-0.00012

		21.975		-0.00035

		22		-0.00012

		22.025		0.00152

		22.05		0.00035

		22.075		0

		22.1		-0.0007

		22.125		0.00012

		22.15		-0.00047

		22.175		-0.00176

		22.2		0.00058

		22.225		0.00023

		22.25		0.00059

		22.275		0.00023

		22.3		0.00023

		22.325		-0.00035

		22.35		0.00024

		22.375		0.00094

		22.4		0.00035

		22.425		-0.00012

		22.45		0.00059

		22.475		0.00024

		22.5		0.00071

		22.525		-0.00036

		22.55		0.00035

		22.575		0.00012

		22.6		0

		22.625		-0.00071

		22.65		-0.00083

		22.675		-0.00024

		22.7		-0.0006

		22.725		-0.00048

		22.75		0.00036

		22.775		0.00203

		22.8		0.0006

		22.825		-0.00131

		22.85		-0.00084

		22.875		-0.0006

		22.9		-0.00036

		22.925		-0.00072

		22.95		0.00084

		22.975		0.00024

		23		-0.00059

		23.025		0.0006

		23.05		0.00024

		23.075		-0.00143

		23.1		0.00131

		23.125		0.00036

		23.15		0.00071

		23.175		-0.00095

		23.2		-0.00036

		23.225		-0.00107

		23.25		0

		23.275		0.00012

		23.3		-0.00024

		23.325		-0.00012

		23.35		0.0006

		23.375		-0.00012

		23.4		-0.0006

		23.425		-0.00036

		23.45		0.00072

		23.475		0

		23.5		0.00036

		23.525		-0.00132

		23.55		-0.00048

		23.575		-0.00036

		23.6		-0.00119

		23.625		0.00107

		23.65		-0.00071

		23.675		-0.00047

		23.7		-0.00024

		23.725		-0.00059

		23.75		0.00082

		23.775		-0.00035

		23.8		0.00023

		23.825		0.00058

		23.85		-0.00058

		23.875		-0.00058

		23.9		-0.00058

		23.925		-0.00196

		23.95		-0.00012

		23.975		-0.00081

		24		0.00046

		24.025		0.00058

		24.05		0.0007

		24.075		0.00046

		24.1		0.00127

		24.125		-0.00046

		24.15		-0.00035

		24.175		-0.00023

		24.2		-0.00058

		24.225		-0.0007

		24.25		-0.00035

		24.275		0.00058

		24.3		-0.00023

		24.325		-0.00082

		24.35		-0.00082

		24.375		-0.00047

		24.4		-0.00201

		24.425		0.00024

		24.45		-0.00131

		24.475		0.00024

		24.5		-0.00012

		24.525		-0.00024

		24.55		-0.00012

		24.575		-0.00118

		24.6		-0.00012

		24.625		0.00023

		24.65		-0.00012

		24.675		-0.00023

		24.7		-0.0014

		24.725		-0.00117

		24.75		-0.00012

		24.775		0.00023

		24.8		0.00012

		24.825		0.00059

		24.85		-0.00035

		24.875		-0.0007

		24.9		-0.00024

		24.925		0.00035

		24.95		-0.00118

		24.975		-0.00047

		25		-0.00012

		25.025		0.00035

		25.05		-0.00024

		25.075		0

		25.1		-0.00082

		25.125		-0.00071

		25.15		0.00071

		25.175		0

		25.2		-0.00024

		25.225		0.00036

		25.25		-0.00024

		25.275		-0.00107

		25.3		-0.00024

		25.325		0.00119

		25.35		0.00142

		25.375		-0.00012

		25.4		0.00131

		25.425		-0.00048

		25.45		-0.0006

		25.475		-0.00036

		25.5		-0.00024

		25.525		-0.00096

		25.55		-0.00072

		25.575		-0.00012

		25.6		0

		25.625		-0.0006

		25.65		-0.00158

		25.675		-0.00048

		25.7		0.00036

		25.725		0.00036

		25.75		-0.00024

		25.775		0.00024

		25.8		-0.00144

		25.825		-0.00036

		25.85		0

		25.875		-0.0011

		25.9		0.00121

		25.925		0.00012

		25.95		-0.00036

		25.975		-0.00024

		26		-0.00133

		26.025		-0.00133

		26.05		0

		26.075		-0.00108

		26.1		-0.00048

		26.125		-0.0006

		26.15		-0.00072

		26.175		-0.00085

		26.2		-0.00072

		26.225		-0.00084

		26.25		0.00012

		26.275		0.00084

		26.3		-0.00121

		26.325		-0.00048

		26.35		-0.00073

		26.375		-0.00061

		26.4		0.00036

		26.425		-0.00061

		26.45		0.00085

		26.475		0.00036

		26.5		-0.00145

		26.525		-0.00036

		26.55		-0.00109

		26.575		-0.00061

		26.6		-0.00012

		26.625		0.00025

		26.65		0.00049

		26.675		-0.00086

		26.7		0.00037

		26.725		0.00098

		26.75		0.00012

		26.775		-0.00025

		26.8		-0.00098

		26.825		-0.00208

		26.85		-0.00098

		26.875		0.00024

		26.9		0.00062

		26.925		-0.00196

		26.95		-0.00259

		26.975		0.00074

		27		-0.00025

		27.025		-0.0016

		27.05		-0.0005

		27.075		-0.00012

		27.1		-0.00123

		27.125		0.00012

		27.15		-0.00086

		27.175		0.0005

		27.2		-0.00074

		27.225		0

		27.25		-0.00025

		27.275		0

		27.3		0.00037

		27.325		-0.00098

		27.35		-0.00134

		27.375		-0.00073

		27.4		0.00037

		27.425		-0.00061

		27.45		0.00049

		27.475		0.00073

		27.5		-0.00085

		27.525		-0.00159

		27.55		-0.00074

		27.575		0

		27.6		0.00036

		27.625		-0.00061

		27.65		-0.00184

		27.675		-0.00098

		27.7		0.00012

		27.725		0.00012

		27.75		-0.00183

		27.775		-0.00049

		27.8		0.00049

		27.825		-0.00061

		27.85		0.00059

		27.875		-0.00098

		27.9		-0.00097

		27.925		0.00024

		27.95		-0.00097

		27.975		-0.00036

		28		0.00061

		28.025		-0.00085

		28.05		0.00048

		28.075		0

		28.1		0

		28.125		-0.00073

		28.15		-0.00133

		28.175		0.00036

		28.2		0.00012

		28.225		-0.00097

		28.25		-0.00146

		28.275		-0.00097

		28.3		0.00049

		28.325		-0.00085

		28.35		-0.00036

		28.375		0.00024

		28.4		0.00024

		28.425		0.00037

		28.45		0.00036

		28.475		0.00061

		28.5		-0.00209

		28.525		-0.00037

		28.55		-0.00012

		28.575		0.00171

		28.6		0.00012

		28.625		-0.00171

		28.65		-0.00122

		28.675		-0.00012

		28.7		-0.00195

		28.725		0.00073

		28.75		-0.00037

		28.775		-0.0011

		28.8		-0.00061

		28.825		-0.00012

		28.85		-0.0005

		28.875		-0.00161

		28.9		-0.00274

		28.925		-0.00049

		28.95		0.00149

		28.975		-0.00086

		29		0.00098

		29.025		0.00049

		29.05		-0.00098

		29.075		-0.00122

		29.1		-0.00074

		29.125		-0.00123

		29.15		-0.00122

		29.175		-0.00012

		29.2		0.00062

		29.225		-0.00037

		29.25		-0.00187

		29.275		0.00012

		29.3		-0.00149

		29.325		0.00025

		29.35		-0.00025

		29.375		-0.00099

		29.4		-0.00012

		29.425		-0.00062

		29.45		0.00086

		29.475		0

		29.5		-0.00196

		29.525		-0.00135

		29.55		-0.00086

		29.575		-0.00185

		29.6		0.00074

		29.625		-0.00124

		29.65		-0.00099

		29.675		0.00025

		29.7		0.0005

		29.725		0.00013

		29.75		-0.00037

		29.775		-0.00198

		29.8		-0.00062

		29.825		-0.00049

		29.85		-0.00086

		29.875		-0.00136

		29.9		-0.00123

		29.925		0.00161

		29.95		-0.00124

		29.975		0.0005

		30		-0.00062

		30.025		-0.00087

		30.05		0.00025

		30.075		-0.00148

		30.1		0.0016

		30.125		-0.00037

		30.15		-0.00086

		30.175		-0.00037

		30.2		0.00012

		30.225		-0.00049

		30.25		-0.00024

		30.275		-0.0011

		30.3		0.00024

		30.325		0.00049

		30.35		-0.00086

		30.375		-0.00074

		30.4		-0.00185

		30.425		-0.00074

		30.45		0

		30.475		0.00037

		30.5		-0.00123

		30.525		0.00098

		30.55		0.00049

		30.575		-0.00049

		30.6		0.00111

		30.625		-0.00135

		30.65		0.00012

		30.675		-0.00135

		30.7		0.00049

		30.725		0.00061

		30.75		0.00037

		30.775		-0.00111

		30.8		-0.00087

		30.825		0.00012

		30.85		-0.00111

		30.875		0.00012

		30.9		0.00012

		30.925		-0.00149

		30.95		-0.00136

		30.975		-0.00136

		31		0.00087

		31.025		0.00074

		31.05		-0.00074

		31.075		-0.00099

		31.1		0.00062

		31.125		-0.00111

		31.15		-0.0016

		31.175		-0.00025

		31.2		0.00062

		31.225		0.00037

		31.25		-0.00025

		31.275		-0.0005

		31.3		-0.00136

		31.325		-0.00087

		31.35		-0.00075

		31.375		-0.00075

		31.4		-0.00126

		31.425		0.0028

		31.45		-0.00252

		31.475		-0.00163

		31.5		-0.00075

		31.525		0.00099

		31.55		-0.00137

		31.575		0

		31.6		-0.00038

		31.625		-0.00013

		31.65		-0.00063

		31.675		0.0005

		31.7		-0.00025

		31.725		0.00063

		31.75		0.00063

		31.775		0.00102

		31.8		0.00025

		31.825		0.00013

		31.85		-0.00025

		31.875		-0.00126

		31.9		-0.00025

		31.925		-0.00051

		31.95		-0.00127

		31.975		0.00076

		32		-0.00102

		32.025		-0.00064

		32.05		-0.00026

		32.075		-0.00013

		32.1		-0.00038

		32.125		-0.00063

		32.15		-0.00076

		32.175		-0.00038

		32.2		-0.00038

		32.225		-0.00038

		32.25		-0.001

		32.275		-0.00162

		32.3		-0.00087

		32.325		-0.00062

		32.35		-0.00162

		32.375		-0.00125

		32.4		-0.00125

		32.425		0.00062

		32.45		0.00162

		32.475		-0.0005

		32.5		0.00012

		32.525		-0.0005

		32.55		-0.00037

		32.575		-0.00223

		32.6		0

		32.625		-0.00012

		32.65		-0.00012

		32.675		-0.00037

		32.7		0.00161

		32.725		-0.00111

		32.75		-0.00075

		32.775		0.00012

		32.8		0.00037

		32.825		0.00025

		32.85		-0.0005

		32.875		0.00025

		32.9		-0.00037

		32.925		0.00124

		32.95		0.0005

		32.975		0.00062

		33		-0.00037

		33.025		0.00049

		33.05		0.00012

		33.075		-0.00136

		33.1		-0.00136

		33.125		-0.00087

		33.15		0

		33.175		-0.00025

		33.2		-0.00062

		33.225		-0.00037

		33.25		-0.00012

		33.275		0.00098

		33.3		0.00012

		33.325		-0.00025

		33.35		-0.00259

		33.375		-0.00111

		33.4		-0.00074

		33.425		0.00099

		33.45		0.00025

		33.475		-0.0005

		33.5		-0.00063

		33.525		-0.00075

		33.55		-0.0005

		33.575		0

		33.6		-0.00012

		33.625		-0.00124

		33.65		-0.00198

		33.675		-0.00124

		33.7		-0.00197

		33.725		0.00099

		33.75		-0.00037

		33.775		-0.00123

		33.8		-0.00024

		33.825		0.00086

		33.85		-0.00074

		33.875		-0.00024

		33.9		0.00123

		33.925		0.00025

		33.95		0.00061

		33.975		-0.00012

		34		0.00062

		34.025		0.00025

		34.05		-0.00074

		34.075		-0.00062

		34.1		0.00012

		34.125		0.00012

		34.15		0

		34.175		0

		34.2		0.00037

		34.225		-0.0021

		34.25		-0.00062

		34.275		0.00012

		34.3		-0.00012

		34.325		-0.00025

		34.35		-0.0027

		34.375		-0.00037

		34.4		-0.00123

		34.425		-0.00062

		34.45		0

		34.475		0.00123

		34.5		-0.00037

		34.525		0.00099

		34.55		-0.00037

		34.575		0.00012

		34.6		-0.00087

		34.625		-0.00148

		34.65		-0.00062

		34.675		-0.00123

		34.7		-0.00062

		34.725		-0.00062

		34.75		0.0005

		34.775		-0.00062

		34.8		-0.00209

		34.825		0.00062

		34.85		0.00037

		34.875		-0.00198

		34.9		-0.00074

		34.925		-0.00161

		34.95		0.00062

		34.975		-0.00012

		35		-0.00124

		35.025		-0.00062

		35.05		-0.00123

		35.075		-0.00061

		35.1		0.00098

		35.125		-0.00037

		35.15		-0.00134

		35.175		-0.00135

		35.2		-0.00158

		35.225		-0.00012

		35.25		-0.00122

		35.275		0.00158

		35.3		0.00036

		35.325		-0.00147

		35.35		-0.00085

		35.375		0.00073

		35.4		-0.00121

		35.425		-0.00036

		35.45		0.00024

		35.475		-0.00037

		35.5		-0.00073

		35.525		0

		35.55		0.00122

		35.575		0

		35.6		-0.00207

		35.625		-0.00158

		35.65		-0.00012

		35.675		-0.00049

		35.7		0

		35.725		0.00012

		35.75		-0.00098

		35.775		-0.00049

		35.8		0.00024

		35.825		-0.00172

		35.85		0.00049

		35.875		-0.00098

		35.9		-0.00049

		35.925		0.00049

		35.95		-0.00159

		35.975		-0.00085

		36		-0.00061

		36.025		-0.00024

		36.05		0.00073

		36.075		-0.00159

		36.1		-0.00085

		36.125		-0.00147

		36.15		0.00012

		36.175		0.00012

		36.2		-0.00098

		36.225		-0.00086

		36.25		-0.00086

		36.275		-0.00012

		36.3		-0.001

		36.325		0

		36.35		0.00025

		36.375		-0.00209

		36.4		0

		36.425		-0.00037

		36.45		-0.00012

		36.475		0.0011

		36.5		-0.00085

		36.525		-0.00061

		36.55		-0.00133

		36.575		-0.00012

		36.6		-0.00097

		36.625		-0.00012

		36.65		0.00109

		36.675		-0.00072

		36.7		-0.00121

		36.725		-0.00036

		36.75		-0.00072

		36.775		0.00109

		36.8		0.00181

		36.825		-0.00049

		36.85		0.00049

		36.875		0.00061

		36.9		0

		36.925		0.00012

		36.95		0.00012

		36.975		-0.00098

		37		0.00024

		37.025		-0.00146

		37.05		-0.00024

		37.075		-0.0011

		37.1		-0.00159

		37.125		0.00036

		37.15		0.00012

		37.175		-0.00122

		37.2		0.00024

		37.225		-0.00048

		37.25		0.00048

		37.275		-0.00024

		37.3		0

		37.325		0.00121

		37.35		0.00024

		37.375		-0.00132

		37.4		-0.00168

		37.425		-0.00012

		37.45		-0.00012

		37.475		-0.00133

		37.5		0.00024

		37.525		0.00109

		37.55		0.00144

		37.575		-0.0006

		37.6		-0.00097

		37.625		0.00024

		37.65		-0.00108

		37.675		-0.00012

		37.7		0.00024

		37.725		0.00133

		37.75		-0.00024

		37.775		-0.00194

		37.8		0

		37.825		-0.00097

		37.85		0.00073

		37.875		-0.0012

		37.9		-0.00133

		37.925		-0.00156

		37.95		0.00036

		37.975		-0.00024

		38		-0.0012

		38.025		-0.00072

		38.05		-0.00084

		38.075		-0.0006

		38.1		-0.0006

		38.125		-0.0006

		38.15		-0.00024

		38.175		0.0006

		38.2		0.00084

		38.225		-0.00155

		38.25		-0.00036

		38.275		-0.00107

		38.3		-0.00024

		38.325		-0.00036

		38.35		-0.0019

		38.375		0.00036

		38.4		-0.00178

		38.425		-0.00048

		38.45		0

		38.475		0

		38.5		0.00083

		38.525		-0.0006

		38.55		-0.00036

		38.575		0.00072

		38.6		0.00024

		38.625		0.00012

		38.65		-0.00203

		38.675		-0.00012

		38.7		-0.00059

		38.725		-0.0006

		38.75		-0.00107

		38.775		0

		38.8		-0.0006

		38.825		0.00084

		38.85		0

		38.875		0.00119

		38.9		0.00036

		38.925		0.00071

		38.95		-0.00071

		38.975		-0.00024

		39		0.00095

		39.025		0.0006

		39.05		-0.0006

		39.075		-0.00012

		39.1		0

		39.125		0.00024

		39.15		-0.00084

		39.175		-0.00095

		39.2		0.00191

		39.225		0

		39.25		-0.00096

		39.275		-0.00036

		39.3		-0.00012

		39.325		-0.00024

		39.35		0.00083

		39.375		-0.00274

		39.4		-0.00059

		39.425		-0.00107

		39.45		-0.00024

		39.475		-0.00131

		39.5		0.00024

		39.525		0.00024

		39.55		-0.00072

		39.575		-0.00119

		39.6		-0.0006

		39.625		-0.00048

		39.65		0.00036

		39.675		0

		39.7		-0.00119

		39.725		-0.0006

		39.75		-0.00024

		39.775		-0.00167

		39.8		-0.00048

		39.825		-0.00024

		39.85		0.00096

		39.875		0.00012

		39.9		0.00024

		39.925		-0.00036

		39.95		0.00012

		39.975		0.0012

		40		0.00096

		40.025		-0.00096

		40.05		-0.00144

		40.075		0.00036

		40.1		0

		40.125		-0.00012

		40.15		-0.00012

		40.175		0.00083

		40.2		-0.00024

		40.225		-0.00012

		40.25		0.00024

		40.275		0.00203

		40.3		-0.00048

		40.325		-0.00167

		40.35		-0.00083

		40.375		-0.00071

		40.4		-0.00108

		40.425		0.00048

		40.45		-0.00072

		40.475		-0.00132

		40.5		-0.0006

		40.525		-0.0006

		40.55		0

		40.575		-0.00036

		40.6		-0.00155

		40.625		-0.00119

		40.65		0.00048

		40.675		-0.00192

		40.7		0.00036

		40.725		0.00048

		40.75		-0.00024

		40.775		0.00108

		40.8		-0.0006

		40.825		-0.00072

		40.85		-0.00072

		40.875		-0.00083

		40.9		0.00072

		40.925		0.00108

		40.95		-0.00036

		40.975		-0.00012

		41		-0.00012

		41.025		0.00144

		41.05		-0.00097

		41.075		-0.0011

		41.1		-0.00111

		41.125		-0.00036

		41.15		-0.00133

		41.175		-0.00036

		41.2		-0.00024

		41.225		0.00085

		41.25		0.00037

		41.275		-0.00025

		41.3		-0.00084

		41.325		0

		41.35		-0.00024

		41.375		-0.00048

		41.4		0.00048

		41.425		0.00036

		41.45		-0.00072

		41.475		0.00108

		41.5		-0.00048

		41.525		-0.00036

		41.55		-0.00048

		41.575		0

		41.6		0.0024

		41.625		0.00072

		41.65		0.0006

		41.675		0.00012

		41.7		0.00096

		41.725		0.00036

		41.75		0.00084

		41.775		-0.00036

		41.8		0.00012

		41.825		0.0012

		41.85		0.00168

		41.875		0.00108

		41.9		0.00084

		41.925		0.00192

		41.95		0.00157

		41.975		0.00338

		42		0.00338

		42.025		0.00133

		42.05		0.00291

		42.075		0.00435

		42.1		0.0024

		42.125		0.00241

		42.15		0.00275

		42.175		0.00155

		42.2		0.00362

		42.225		0.00144

		42.25		0.0012

		42.275		0.00238

		42.3		0.00071

		42.325		0.00024

		42.35		0.00083

		42.375		0.00048

		42.4		0.00024

		42.425		0.00072

		42.45		-0.00107

		42.475		0.00107

		42.5		-0.00095

		42.525		0.00012

		42.55		0

		42.575		-0.00083

		42.6		0.00012

		42.625		-0.00083

		42.65		0.00024

		42.675		0.00024

		42.7		0.00095

		42.725		0.00119

		42.75		-0.0006

		42.775		-0.00048

		42.8		0.0006

		42.825		0.00143

		42.85		0.00095

		42.875		-0.00035

		42.9		0.00012

		42.925		-0.00142

		42.95		0.00047

		42.975		0.00035

		43		-0.00071

		43.025		-0.0007

		43.05		-0.0007

		43.075		0.00012

		43.1		-0.00024

		43.125		0.00106

		43.15		0.0013

		43.175		0.00153

		43.2		0.00012

		43.225		0.00166

		43.25		0.00071

		43.275		0.00142

		43.3		0.00024

		43.325		-0.00095

		43.35		0.00178

		43.375		-0.00036

		43.4		0.00155

		43.425		0.00024

		43.45		0.00166

		43.475		0

		43.5		0.00143

		43.525		0.00203

		43.55		0.00131

		43.575		0.0012

		43.6		0.0024

		43.625		0.00288

		43.65		0.00553

		43.675		0.00616

		43.7		0.0124

		43.725		0.01388

		43.75		0.01717

		43.775		0.01879

		43.8		0.01575

		43.825		0.01406

		43.85		0.01206

		43.875		0.00935

		43.9		0.00593

		43.925		0.00462

		43.95		0.00346

		43.975		0.00261

		44		0.00223

		44.025		0.00207

		44.05		0.0005
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		22.05

		22.075

		22.1

		22.125

		22.15

		22.175

		22.2

		22.225

		22.25

		22.275

		22.3

		22.325

		22.35

		22.375

		22.4

		22.425

		22.45

		22.475

		22.5

		22.525

		22.55

		22.575

		22.6

		22.625

		22.65

		22.675

		22.7

		22.725

		22.75

		22.775

		22.8

		22.825

		22.85

		22.875

		22.9

		22.925

		22.95

		22.975

		23

		23.025

		23.05

		23.075

		23.1

		23.125

		23.15

		23.175

		23.2

		23.225

		23.25

		23.275

		23.3

		23.325

		23.35

		23.375

		23.4

		23.425

		23.45

		23.475

		23.5

		23.525

		23.55

		23.575

		23.6

		23.625

		23.65

		23.675

		23.7

		23.725

		23.75

		23.775

		23.8

		23.825

		23.85

		23.875

		23.9

		23.925

		23.95

		23.975

		24

		24.025

		24.05

		24.075

		24.1

		24.125

		24.15

		24.175

		24.2

		24.225

		24.25

		24.275

		24.3

		24.325

		24.35

		24.375

		24.4

		24.425

		24.45

		24.475

		24.5

		24.525

		24.55

		24.575

		24.6

		24.625

		24.65

		24.675

		24.7

		24.725

		24.75

		24.775

		24.8

		24.825

		24.85

		24.875

		24.9

		24.925

		24.95

		24.975

		25

		25.025

		25.05

		25.075

		25.1

		25.125

		25.15

		25.175

		25.2

		25.225

		25.25

		25.275

		25.3

		25.325

		25.35

		25.375

		25.4

		25.425

		25.45

		25.475

		25.5

		25.525

		25.55

		25.575

		25.6

		25.625

		25.65

		25.675

		25.7

		25.725

		25.75

		25.775

		25.8

		25.825

		25.85

		25.875

		25.9

		25.925

		25.95

		25.975

		26

		26.025

		26.05

		26.075

		26.1

		26.125

		26.15

		26.175

		26.2

		26.225

		26.25

		26.275

		26.3

		26.325

		26.35

		26.375

		26.4

		26.425

		26.45

		26.475

		26.5

		26.525

		26.55

		26.575

		26.6

		26.625

		26.65

		26.675

		26.7

		26.725

		26.75

		26.775

		26.8

		26.825

		26.85

		26.875

		26.9

		26.925

		26.95

		26.975

		27

		27.025

		27.05

		27.075

		27.1

		27.125

		27.15

		27.175

		27.2

		27.225

		27.25

		27.275

		27.3

		27.325

		27.35

		27.375

		27.4

		27.425

		27.45

		27.475

		27.5

		27.525

		27.55

		27.575

		27.6

		27.625

		27.65

		27.675

		27.7

		27.725

		27.75

		27.775

		27.8

		27.825

		27.85

		27.875

		27.9

		27.925

		27.95

		27.975

		28

		28.025

		28.05

		28.075

		28.1

		28.125

		28.15

		28.175

		28.2

		28.225

		28.25

		28.275

		28.3

		28.325

		28.35

		28.375

		28.4

		28.425

		28.45

		28.475

		28.5

		28.525

		28.55

		28.575

		28.6

		28.625

		28.65

		28.675

		28.7

		28.725

		28.75

		28.775

		28.8

		28.825

		28.85

		28.875

		28.9

		28.925

		28.95

		28.975

		29

		29.025

		29.05

		29.075

		29.1

		29.125

		29.15

		29.175

		29.2

		29.225

		29.25

		29.275

		29.3

		29.325

		29.35

		29.375

		29.4

		29.425

		29.45

		29.475

		29.5

		29.525

		29.55

		29.575

		29.6

		29.625

		29.65

		29.675

		29.7

		29.725

		29.75

		29.775

		29.8

		29.825

		29.85

		29.875

		29.9

		29.925

		29.95

		29.975

		30

		30.025

		30.05

		30.075

		30.1

		30.125

		30.15

		30.175

		30.2

		30.225

		30.25

		30.275

		30.3

		30.325

		30.35

		30.375

		30.4

		30.425

		30.45

		30.475

		30.5

		30.525

		30.55

		30.575

		30.6

		30.625

		30.65

		30.675

		30.7

		30.725

		30.75

		30.775

		30.8

		30.825

		30.85

		30.875

		30.9

		30.925

		30.95

		30.975

		31

		31.025

		31.05

		31.075

		31.1

		31.125

		31.15

		31.175

		31.2

		31.225

		31.25

		31.275

		31.3

		31.325

		31.35

		31.375

		31.4

		31.425

		31.45

		31.475

		31.5

		31.525

		31.55

		31.575

		31.6

		31.625

		31.65

		31.675

		31.7

		31.725

		31.75

		31.775

		31.8

		31.825

		31.85

		31.875

		31.9

		31.925

		31.95

		31.975

		32

		32.025

		32.05

		32.075

		32.1

		32.125

		32.15

		32.175

		32.2

		32.225

		32.25

		32.275

		32.3

		32.325

		32.35

		32.375

		32.4

		32.425

		32.45

		32.475

		32.5

		32.525

		32.55

		32.575

		32.6

		32.625

		32.65

		32.675

		32.7

		32.725

		32.75

		32.775

		32.8

		32.825

		32.85

		32.875

		32.9

		32.925

		32.95

		32.975

		33

		33.025

		33.05

		33.075

		33.1

		33.125

		33.15

		33.175

		33.2

		33.225

		33.25

		33.275

		33.3

		33.325

		33.35

		33.375

		33.4

		33.425

		33.45

		33.475

		33.5

		33.525

		33.55

		33.575

		33.6

		33.625

		33.65

		33.675

		33.7

		33.725

		33.75

		33.775

		33.8

		33.825

		33.85

		33.875

		33.9

		33.925

		33.95

		33.975

		34

		34.025

		34.05

		34.075

		34.1

		34.125

		34.15

		34.175

		34.2

		34.225

		34.25

		34.275

		34.3

		34.325

		34.35

		34.375

		34.4

		34.425

		34.45

		34.475

		34.5

		34.525

		34.55

		34.575

		34.6

		34.625

		34.65

		34.675

		34.7

		34.725

		34.75

		34.775

		34.8

		34.825

		34.85

		34.875

		34.9

		34.925

		34.95

		34.975

		35

		35.025

		35.05

		35.075

		35.1

		35.125

		35.15

		35.175

		35.2

		35.225

		35.25

		35.275

		35.3

		35.325

		35.35

		35.375

		35.4

		35.425

		35.45

		35.475

		35.5

		35.525

		35.55

		35.575

		35.6

		35.625

		35.65

		35.675

		35.7

		35.725

		35.75

		35.775

		35.8

		35.825

		35.85

		35.875

		35.9

		35.925

		35.95

		35.975

		36

		36.025

		36.05

		36.075

		36.1

		36.125

		36.15

		36.175

		36.2

		36.225

		36.25

		36.275

		36.3

		36.325

		36.35

		36.375

		36.4

		36.425

		36.45

		36.475

		36.5

		36.525

		36.55

		36.575

		36.6

		36.625

		36.65

		36.675

		36.7

		36.725

		36.75

		36.775

		36.8

		36.825

		36.85

		36.875

		36.9

		36.925

		36.95

		36.975

		37

		37.025

		37.05

		37.075

		37.1

		37.125

		37.15

		37.175

		37.2

		37.225

		37.25

		37.275

		37.3

		37.325

		37.35

		37.375

		37.4

		37.425

		37.45

		37.475

		37.5

		37.525

		37.55

		37.575

		37.6

		37.625

		37.65

		37.675

		37.7

		37.725

		37.75

		37.775

		37.8

		37.825

		37.85

		37.875

		37.9

		37.925

		37.95

		37.975

		38

		38.025

		38.05

		38.075

		38.1

		38.125

		38.15

		38.175

		38.2

		38.225

		38.25

		38.275

		38.3

		38.325

		38.35

		38.375

		38.4

		38.425

		38.45

		38.475

		38.5

		38.525

		38.55

		38.575

		38.6

		38.625

		38.65

		38.675

		38.7

		38.725

		38.75

		38.775

		38.8

		38.825

		38.85

		38.875

		38.9

		38.925

		38.95

		38.975

		39

		39.025

		39.05

		39.075

		39.1

		39.125

		39.15

		39.175

		39.2

		39.225

		39.25

		39.275

		39.3

		39.325

		39.35

		39.375

		39.4

		39.425

		39.45

		39.475

		39.5

		39.525

		39.55

		39.575

		39.6

		39.625

		39.65

		39.675

		39.7

		39.725

		39.75

		39.775

		39.8

		39.825

		39.85

		39.875

		39.9

		39.925

		39.95

		39.975

		40

		40.025

		40.05

		40.075

		40.1

		40.125

		40.15

		40.175

		40.2

		40.225

		40.25

		40.275

		40.3

		40.325

		40.35

		40.375

		40.4

		40.425

		40.45

		40.475

		40.5

		40.525

		40.55

		40.575

		40.6

		40.625

		40.65

		40.675

		40.7

		40.725

		40.75

		40.775

		40.8

		40.825

		40.85

		40.875

		40.9

		40.925

		40.95

		40.975

		41

		41.025

		41.05

		41.075

		41.1

		41.125

		41.15

		41.175

		41.2

		41.225

		41.25

		41.275

		41.3

		41.325

		41.35

		41.375

		41.4

		41.425

		41.45

		41.475

		41.5

		41.525

		41.55

		41.575

		41.6

		41.625

		41.65

		41.675

		41.7

		41.725

		41.75

		41.775

		41.8

		41.825

		41.85

		41.875

		41.9

		41.925

		41.95

		41.975

		42

		42.025

		42.05

		42.075

		42.1

		42.125

		42.15

		42.175

		42.2

		42.225

		42.25

		42.275

		42.3

		42.325

		42.35

		42.375

		42.4

		42.425

		42.45

		42.475

		42.5

		42.525

		42.55

		42.575

		42.6

		42.625

		42.65

		42.675

		42.7

		42.725

		42.75

		42.775

		42.8

		42.825

		42.85

		42.875

		42.9

		42.925

		42.95

		42.975

		43

		43.025

		43.05

		43.075

		43.1

		43.125

		43.15

		43.175

		43.2

		43.225

		43.25

		43.275

		43.3

		43.325

		43.35

		43.375

		43.4

		43.425

		43.45

		43.475

		43.5

		43.525

		43.55

		43.575

		43.6

		43.625

		43.65

		43.675

		43.7

		43.725

		43.75

		43.775

		43.8

		43.825

		43.85

		43.875

		43.9

		43.925

		43.95

		43.975

		44

		44.025

		44.05

		44.075

		44.1

		44.125

		44.15

		44.175

		44.2

		44.225

		44.25

		44.275

		44.3

		44.325

		44.35

		44.375

		44.4

		44.425

		44.45

		44.475

		44.5

		44.525

		44.55

		44.575

		44.6

		44.625

		44.65

		44.675

		44.7

		44.725

		44.75

		44.775

		44.8

		44.825

		44.85

		44.875

		44.9

		44.925

		44.95

		44.975

		45

		45.025

		45.05

		45.075

		45.1

		45.125

		45.15

		45.175

		45.2

		45.225

		45.25

		45.275

		45.3

		45.325

		45.35

		45.375

		45.4

		45.425

		45.45

		45.475

		45.5

		45.525

		45.55

		45.575

		45.6

		45.625

		45.65

		45.675

		45.7

		45.725

		45.75

		45.775

		45.8

		45.825

		45.85

		45.875

		45.9

		45.925

		45.95

		45.975

		46

		46.025

		46.05

		46.075

		46.1

		46.125

		46.15

		46.175

		46.2

		46.225

		46.25

		46.275

		46.3

		46.325

		46.35

		46.375

		46.4

		46.425

		46.45

		46.475

		46.5

		46.525

		46.55

		46.575

		46.6

		46.625

		46.65

		46.675

		46.7

		46.725

		46.75

		46.775

		46.8

		46.825

		46.85

		46.875

		46.9

		46.925

		46.95

		46.975

		47

		47.025

		47.05

		47.075

		47.1

		47.125

		47.15

		47.175

		47.2

		47.225

		47.25

		47.275

		47.3

		47.325

		47.35

		47.375

		47.4

		47.425

		47.45

		47.475

		47.5

		47.525

		47.55

		47.575

		47.6

		47.625

		47.65

		47.675

		47.7

		47.725

		47.75

		47.775

		47.8

		47.825

		47.85

		47.875

		47.9

		47.925

		47.95

		47.975

		48

		48.025

		48.05

		48.075

		48.1

		48.125

		48.15

		48.175

		48.2

		48.225

		48.25

		48.275

		48.3

		48.325

		48.35

		48.375

		48.4

		48.425

		48.45

		48.475

		48.5

		48.525

		48.55

		48.575

		48.6

		48.625

		48.65

		48.675

		48.7

		48.725

		48.75

		48.775

		48.8

		48.825

		48.85

		48.875

		48.9

		48.925

		48.95

		48.975

		49

		49.025

		49.05

		49.075

		49.1

		49.125

		49.15

		49.175

		49.2

		49.225

		49.25

		49.275

		49.3

		49.325

		49.35

		49.375

		49.4

		49.425

		49.45

		49.475

		49.5

		49.525

		49.55

		49.575

		49.6

		49.625

		49.65

		49.675

		49.7

		49.725

		49.75

		49.775

		49.8

		49.825

		49.85

		49.875

		49.9

		49.925

		49.95

		49.975

		50

		50.025

		50.05

		50.075

		50.1

		50.125

		50.15

		50.175

		50.2

		50.225

		50.25

		50.275

		50.3

		50.325

		50.35

		50.375

		50.4

		50.425

		50.45

		50.475

		50.5

		50.525

		50.55

		50.575

		50.6

		50.625

		50.65

		50.675

		50.7

		50.725

		50.75

		50.775

		50.8

		50.825

		50.85

		50.875

		50.9

		50.925

		50.95

		50.975

		51

		51.025

		51.05

		51.075

		51.1

		51.125



Position (mm)

Absorbance

-0.00827

-0.00923

-0.00999

-0.00911

-0.0102

-0.0107

-0.01166

-0.01042

-0.00983

-0.00917

-0.01015

-0.01005

-0.00948

-0.0095

-0.00989

-0.01057

-0.00851

-0.0127

-0.00949

-0.00922

-0.0094

-0.00884

-0.00902

-0.00982

-0.00788

-0.00927

-0.00923

-0.00829

-0.00908

-0.00888

-0.00917

-0.00944

-0.00782

-0.00945

-0.01013

-0.00946

-0.01013

-0.00918

-0.0082

-0.00697

-0.00919

-0.00972

-0.00741

-0.00836

-0.01072

-0.00959

-0.00913

-0.00981

-0.00943

-0.00956

-0.01027

-0.00829

-0.01066

-0.00897

-0.00988

-0.01054

-0.01073

-0.00979

-0.01019

-0.01046

-0.01105

-0.0103

-0.00908

-0.00885

-0.00916

-0.01129

-0.00935

-0.00929

-0.00817

-0.00993

-0.00941

-0.00895

-0.00843

-0.00825

-0.01045

-0.00882

-0.00948

-0.01248

-0.01

-0.01052

-0.01002

-0.00928

-0.00955

-0.00913

-0.00989

-0.00825

-0.00933

-0.00947

-0.00836

-0.01026

-0.00826

-0.0105

-0.01065

-0.00903

-0.0089

-0.01059

-0.01021

-0.00968

-0.00833

-0.00967

-0.01034

-0.00929

-0.00916

-0.01036

-0.01088

-0.00914

-0.00896

-0.00838

-0.0081

-0.00902

-0.01035

-0.01079

-0.00873

-0.00794

-0.00839

-0.00877

-0.00943

-0.00902

-0.00849

-0.00914

-0.00882

-0.01022

-0.00997

-0.0085

-0.00926

-0.00877

-0.00935

-0.01022

-0.00747

-0.00947

-0.00919

-0.00976

-0.00855

-0.0095

-0.00829

-0.00882

-0.00833

-0.00826

-0.00944

-0.01011

-0.00893

-0.01011

-0.01012

-0.00814

-0.00827

-0.0091

-0.00895

-0.01002

-0.009

-0.00966

-0.00971

-0.00984

-0.01072

-0.00839

-0.00925

-0.01066

-0.0079

-0.00831

-0.00793

-0.00794

-0.01002

-0.00862

-0.0082

-0.00817

-0.00684

-0.00511

-0.00295

-0.00737

-0.00856

-0.00846

-0.00909

-0.00863

-0.00862

-0.0073

-0.00779

-0.00739

-0.00975

-0.00821

-0.00983

-0.00925

-0.0091

-0.00795

-0.00859

-0.00795

-0.00909

-0.00855

-0.00857

-0.00808

-0.00952

-0.0082

-0.00818

-0.00877

-0.00887

-0.00743

-0.00859

-0.00952

-0.01091

-0.01051

-0.00746

-0.00833

-0.00889

-0.00939

-0.00989

-0.00872

-0.00818

-0.00967

-0.00897

-0.00889

-0.00717

-0.00768

-0.0091

-0.00861

-0.00891

-0.00947

-0.00961

-0.00861

-0.00876

-0.00876

-0.00835

-0.00976

-0.00931

-0.00797

-0.0095

-0.00916

-0.00905

-0.00733

-0.00815

-0.0072

-0.00972

-0.00827

-0.00973

-0.01036

-0.01088

-0.00817

-0.00885

-0.01025

-0.00874

-0.01021

-0.00827

-0.00834

-0.01042

-0.00801

-0.00905

-0.00808

-0.00861

-0.0093

-0.00775

-0.00897

-0.01003

-0.00901

-0.00935

-0.00938

-0.00779

-0.00977

-0.00807

-0.0098

-0.00895

-0.009

-0.00849

-0.00887

-0.0078

-0.00811

-0.00942

-0.01039

-0.00793

-0.0087

-0.00907

-0.01062

-0.00833

-0.00844

-0.0096

-0.00905

-0.00734

-0.00939

-0.00787

-0.00997

-0.00947

-0.00936

-0.00906

-0.00857

-0.00975

-0.00724

-0.00901

-0.00836

-0.00663

-0.00851

-0.00836

-0.00891

-0.00989

-0.00941

-0.00915

-0.00898

-0.00913

-0.00714

-0.00927

-0.00766

-0.00835

-0.00915

-0.00953

-0.00944

-0.00847

-0.00817

-0.00869

-0.00709

-0.0087
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-0.00609

-0.00666

-0.0073

-0.00678

-0.00783

-0.0077

-0.00802

-0.0085

-0.00615

-0.00675

-0.00808

-0.00747

-0.0072

-0.00732

-0.00696

-0.00671

-0.00636

-0.00694

-0.00682

-0.0081

-0.00764

-0.0077

-0.00733

-0.0073

-0.00744

-0.00585

-0.00827

-0.00722

-0.00671

-0.00943

-0.00683

-0.0078

-0.00588

-0.00831

-0.00948

-0.00746

-0.00722

-0.00769

-0.00801

-0.00813

-0.00681

-0.00612

-0.00584

-0.00691

-0.00571

-0.00715

-0.00651

-0.00477

-0.00467

-0.00311

-0.00191

0.00024

0.00215

0.00373

0.00673

0.00928

0.01094

0.0143

0.02144

0.02458

0.0334

0.04391

0.05486

0.0654

0.0755

0.08318

0.08586

0.08306

0.07456

0.06279

0.05054

0.03684

0.02534

0.01455

0.00908

0.00336

0.00012

-0.00154

-0.00166

-0.00368

-0.00482

-0.00603

-0.00569

-0.00615

-0.0063

-0.00627

-0.00677

-0.00569

-0.00688

-0.00748

-0.00628

-0.00556

-0.0062

-0.00773

-0.00754

-0.00646

-0.00643

-0.00509

-0.00818

-0.006

-0.0078

-0.00638

-0.00686

-0.00649

-0.00628

-0.00733

-0.00769

-0.00749

-0.00748

-0.0071

-0.00665

-0.00736

-0.00676

-0.00841

-0.00819

-0.00653

-0.00758

-0.0057

-0.00618

-0.00525

-0.00632

-0.00692

-0.0057

-0.00561

-0.00707

-0.00786

-0.00595

-0.00607

-0.00644

-0.00676

-0.00697

-0.00683

-0.00672

-0.00544

-0.00556

-0.00556

-0.00805

-0.0058

-0.0071

-0.00831

-0.00664

-0.00702

-0.0082

-0.00642

-0.00689

-0.00627

-0.00698

-0.00675

-0.00711

-0.00614

-0.00785

-0.00617

-0.00617

-0.00607

-0.00583

-0.00677

-0.00655

-0.00644

-0.00699

-0.00745

-0.0064

-0.00665

-0.00628

-0.00628

-0.00429

-0.00744

-0.00679

-0.00913

-0.00675

-0.00684

-0.00787

-0.00658

-0.0071

-0.00722

-0.00731

-0.0073

-0.00857

-0.00835

-0.00752

-0.00752

-0.00777

-0.0095

-0.00663

-0.00711

-0.00871

-0.00691

-0.00729

-0.00629

-0.00809

-0.00609

-0.0082

-0.00831

-0.00653

-0.00828

-0.00773

-0.00772

-0.0083

-0.00795

-0.00713

-0.00702

-0.00618

-0.00727

-0.00681

-0.00621

-0.00779

-0.0086

-0.00798

-0.00796

-0.0074

-0.00851

-0.00827

-0.00821

-0.00853

-0.00887

-0.00649

-0.00813

-0.00945

-0.00661

-0.00789

-0.00801

-0.00861

-0.00957

-0.00755

-0.00709

-0.00816

-0.00793

-0.00755

-0.00648

-0.0073

-0.00695

-0.00661

-0.00673

-0.00698

-0.00784

-0.00828

-0.00721

-0.00708

-0.00647

-0.00678

-0.00727

-0.00634

-0.00758

-0.00747

-0.00772

-0.00675

-0.00723

-0.00699

-0.00781

-0.00677

-0.00681

-0.0062

-0.00642

-0.00635

-0.00704

-0.00751

-0.00728

-0.0086

-0.00612

-0.00752

-0.00791

-0.00754

-0.00648

-0.00872

-0.00802

-0.00649

-0.00731

-0.00781

-0.00748

-0.00747

-0.00758

-0.00902

-0.00512

-0.00678

-0.00733

-0.00684

-0.00968

-0.0077

-0.00567

-0.00772

-0.00754

-0.00653

-0.00747

-0.00875

-0.00741

-0.00754

-0.00778

-0.00844

-0.00721

-0.00818

-0.00799

-0.00679

-0.00749

-0.00725

-0.00737

-0.00603

-0.00838

-0.00779

-0.00832

-0.00773

-0.00543

-0.00602

-0.00722

-0.00748

-0.00691

-0.00597

-0.00714

-0.00638

-0.00708

-0.00792

-0.00558

-0.00687

-0.00746

-0.00737

-0.00627

-0.00853

-0.00713

-0.00603

-0.00691

-0.00737

-0.00571

-0.00695

-0.00834

-0.00644

-0.0056

-0.00309

-0.00407

-0.00095

0.00156

0.00616

0.00979

0.01441

0.0184

0.02172

0.02401

0.02572

0.02874

0.03232

0.03913

0.04616

0.05585

0.06695

0.07906

0.09442

0.11035

0.12353

0.1358

0.14473

0.15475

0.16236

0.1672

0.16874

0.17077

0.16632

0.16139

0.15359

0.14005

0.12703

0.10838

0.09005

0.07107

0.05202

0.03745

0.02523

0.01789

0.00986

0.00624

0.00097

0.00012

-0.00267

-0.00279

-0.00425

-0.00458

-0.00626

-0.00653

-0.00723

-0.00662

-0.00825

-0.00701

-0.00762

-0.00884

-0.00898

-0.00823

-0.00861

-0.00932

-0.00829

-0.0083

-0.0098

-0.00842

-0.01049

-0.00972

-0.00785

-0.01004

-0.00881

-0.00988

-0.00908

-0.00858

-0.00835

-0.00964

-0.0096

-0.00869

-0.00994

-0.0092

-0.00899

-0.01028

-0.00996

-0.00775

-0.01015

-0.00895

-0.00909

-0.0084

-0.00875

-0.00781

-0.00769

-0.00928

-0.00781

-0.00714

-0.00837

-0.00744

-0.00881

-0.00909

-0.00872

-0.00845

-0.00771

-0.00833

-0.00772

-0.00863

-0.00657

-0.0078

-0.00868

-0.00712

-0.00936

-0.00809

-0.00823

-0.00801

-0.00712

-0.00796

-0.00897

-0.00781

-0.00769

-0.00784

-0.00855

-0.00878

-0.00851

-0.00843

-0.00713

-0.00878

-0.00831

-0.00792

-0.00667

-0.00711

-0.0072

-0.00657

-0.00936

-0.00868

-0.0079

-0.00923

-0.00703

-0.00677

-0.00928

-0.0089

-0.0088

-0.00969

-0.00855

-0.00703

-0.00727

-0.00791

-0.00959

-0.00995

-0.00774

-0.00779

-0.00649

-0.00815

-0.00732

-0.00669

-0.00836

-0.00731

-0.00788

-0.00745

-0.00801

-0.00857

-0.00946

-0.00834

-0.01009

-0.00864

-0.00883

-0.00857

-0.00802

-0.00974

-0.009

-0.01028

-0.00941

-0.00896

-0.01065

-0.0097

-0.00893

-0.00856

-0.00846

-0.00899

-0.00922

-0.00921

-0.01068

-0.00881

-0.00987

-0.00858

-0.00831

-0.0083

-0.00781

-0.00768

-0.00624

-0.00917

-0.00791

-0.00803

-0.00686

-0.00727

-0.00673

-0.00767

-0.00724

-0.00705

-0.00652

-0.00698

-0.00655

-0.00646

-0.00628

-0.00764

-0.00679

-0.0057

-0.00678

-0.00666

-0.00679

-0.00844

-0.00723

-0.00733

-0.00624

-0.00949

-0.00943

-0.00943

-0.00805

-0.00943

-0.00924

-0.00925

-0.01086

-0.00931

-0.01151

-0.01009

-0.0105

-0.00998

-0.01087

-0.0079

-0.00886

-0.00938

-0.00854

-0.00967

-0.01052

-0.00788

-0.00945

-0.00691

-0.00803

-0.00732

-0.00983

-0.00874

-0.00865

-0.00882

-0.00941

-0.00899

-0.00984

-0.00791

-0.00887

-0.0102

-0.00805



T010

		0		-0.00827

		0.025		-0.00923

		0.05		-0.00999

		0.075		-0.00911

		0.1		-0.0102

		0.125		-0.0107

		0.15		-0.01166

		0.175		-0.01042

		0.2		-0.00983

		0.225		-0.00917

		0.25		-0.01015

		0.275		-0.01005

		0.3		-0.00948

		0.325		-0.0095

		0.35		-0.00989

		0.375		-0.01057

		0.4		-0.00851

		0.425		-0.0127

		0.45		-0.00949

		0.475		-0.00922

		0.5		-0.0094

		0.525		-0.00884

		0.55		-0.00902

		0.575		-0.00982

		0.6		-0.00788

		0.625		-0.00927

		0.65		-0.00923

		0.675		-0.00829

		0.7		-0.00908

		0.725		-0.00888

		0.75		-0.00917

		0.775		-0.00944

		0.8		-0.00782

		0.825		-0.00945

		0.85		-0.01013

		0.875		-0.00946

		0.9		-0.01013

		0.925		-0.00918

		0.95		-0.0082

		0.975		-0.00697

		1		-0.00919

		1.025		-0.00972

		1.05		-0.00741

		1.075		-0.00836

		1.1		-0.01072

		1.125		-0.00959

		1.15		-0.00913

		1.175		-0.00981

		1.2		-0.00943

		1.225		-0.00956

		1.25		-0.01027

		1.275		-0.00829

		1.3		-0.01066

		1.325		-0.00897

		1.35		-0.00988

		1.375		-0.01054

		1.4		-0.01073

		1.425		-0.00979

		1.45		-0.01019

		1.475		-0.01046

		1.5		-0.01105

		1.525		-0.0103

		1.55		-0.00908

		1.575		-0.00885

		1.6		-0.00916

		1.625		-0.01129

		1.65		-0.00935

		1.675		-0.00929

		1.7		-0.00817

		1.725		-0.00993

		1.75		-0.00941

		1.775		-0.00895

		1.8		-0.00843

		1.825		-0.00825

		1.85		-0.01045

		1.875		-0.00882

		1.9		-0.00948

		1.925		-0.01248

		1.95		-0.01

		1.975		-0.01052

		2		-0.01002

		2.025		-0.00928

		2.05		-0.00955

		2.075		-0.00913

		2.1		-0.00989

		2.125		-0.00825

		2.15		-0.00933

		2.175		-0.00947

		2.2		-0.00836

		2.225		-0.01026

		2.25		-0.00826

		2.275		-0.0105

		2.3		-0.01065

		2.325		-0.00903

		2.35		-0.0089

		2.375		-0.01059

		2.4		-0.01021

		2.425		-0.00968

		2.45		-0.00833

		2.475		-0.00967

		2.5		-0.01034

		2.525		-0.00929

		2.55		-0.00916

		2.575		-0.01036

		2.6		-0.01088

		2.625		-0.00914

		2.65		-0.00896

		2.675		-0.00838

		2.7		-0.0081

		2.725		-0.00902

		2.75		-0.01035

		2.775		-0.01079

		2.8		-0.00873

		2.825		-0.00794

		2.85		-0.00839

		2.875		-0.00877

		2.9		-0.00943

		2.925		-0.00902

		2.95		-0.00849

		2.975		-0.00914

		3		-0.00882

		3.025		-0.01022

		3.05		-0.00997

		3.075		-0.0085

		3.1		-0.00926

		3.125		-0.00877

		3.15		-0.00935

		3.175		-0.01022

		3.2		-0.00747

		3.225		-0.00947

		3.25		-0.00919

		3.275		-0.00976

		3.3		-0.00855

		3.325		-0.0095

		3.35		-0.00829

		3.375		-0.00882

		3.4		-0.00833

		3.425		-0.00826

		3.45		-0.00944

		3.475		-0.01011

		3.5		-0.00893

		3.525		-0.01011

		3.55		-0.01012

		3.575		-0.00814

		3.6		-0.00827

		3.625		-0.0091

		3.65		-0.00895

		3.675		-0.01002

		3.7		-0.009

		3.725		-0.00966

		3.75		-0.00971

		3.775		-0.00984

		3.8		-0.01072

		3.825		-0.00839

		3.85		-0.00925

		3.875		-0.01066

		3.9		-0.0079

		3.925		-0.00831

		3.95		-0.00793

		3.975		-0.00794

		4		-0.01002

		4.025		-0.00862

		4.05		-0.0082

		4.075		-0.00817

		4.1		-0.00684

		4.125		-0.00511

		4.15		-0.00295

		4.175		-0.00737

		4.2		-0.00856

		4.225		-0.00846

		4.25		-0.00909

		4.275		-0.00863

		4.3		-0.00862

		4.325		-0.0073

		4.35		-0.00779

		4.375		-0.00739

		4.4		-0.00975

		4.425		-0.00821

		4.45		-0.00983

		4.475		-0.00925

		4.5		-0.0091

		4.525		-0.00795

		4.55		-0.00859

		4.575		-0.00795

		4.6		-0.00909

		4.625		-0.00855

		4.65		-0.00857

		4.675		-0.00808

		4.7		-0.00952

		4.725		-0.0082

		4.75		-0.00818

		4.775		-0.00877

		4.8		-0.00887

		4.825		-0.00743

		4.85		-0.00859

		4.875		-0.00952

		4.9		-0.01091

		4.925		-0.01051

		4.95		-0.00746

		4.975		-0.00833

		5		-0.00889

		5.025		-0.00939

		5.05		-0.00989

		5.075		-0.00872

		5.1		-0.00818

		5.125		-0.00967

		5.15		-0.00897

		5.175		-0.00889

		5.2		-0.00717

		5.225		-0.00768

		5.25		-0.0091

		5.275		-0.00861

		5.3		-0.00891

		5.325		-0.00947

		5.35		-0.00961

		5.375		-0.00861

		5.4		-0.00876

		5.425		-0.00876

		5.45		-0.00835

		5.475		-0.00976

		5.5		-0.00931

		5.525		-0.00797

		5.55		-0.0095

		5.575		-0.00916

		5.6		-0.00905

		5.625		-0.00733

		5.65		-0.00815

		5.675		-0.0072

		5.7		-0.00972

		5.725		-0.00827

		5.75		-0.00973

		5.775		-0.01036

		5.8		-0.01088

		5.825		-0.00817

		5.85		-0.00885

		5.875		-0.01025

		5.9		-0.00874

		5.925		-0.01021

		5.95		-0.00827

		5.975		-0.00834

		6		-0.01042

		6.025		-0.00801

		6.05		-0.00905

		6.075		-0.00808

		6.1		-0.00861

		6.125		-0.0093

		6.15		-0.00775

		6.175		-0.00897

		6.2		-0.01003

		6.225		-0.00901

		6.25		-0.00935

		6.275		-0.00938

		6.3		-0.00779

		6.325		-0.00977

		6.35		-0.00807

		6.375		-0.0098

		6.4		-0.00895

		6.425		-0.009

		6.45		-0.00849

		6.475		-0.00887

		6.5		-0.0078

		6.525		-0.00811

		6.55		-0.00942

		6.575		-0.01039

		6.6		-0.00793

		6.625		-0.0087

		6.65		-0.00907

		6.675		-0.01062

		6.7		-0.00833

		6.725		-0.00844

		6.75		-0.0096

		6.775		-0.00905

		6.8		-0.00734

		6.825		-0.00939

		6.85		-0.00787

		6.875		-0.00997

		6.9		-0.00947

		6.925		-0.00936

		6.95		-0.00906

		6.975		-0.00857

		7		-0.00975

		7.025		-0.00724

		7.05		-0.00901

		7.075		-0.00836

		7.1		-0.00663

		7.125		-0.00851

		7.15		-0.00836

		7.175		-0.00891

		7.2		-0.00989

		7.225		-0.00941

		7.25		-0.00915

		7.275		-0.00898

		7.3		-0.00913

		7.325		-0.00714

		7.35		-0.00927

		7.375		-0.00766

		7.4		-0.00835

		7.425		-0.00915

		7.45		-0.00953

		7.475		-0.00944

		7.5		-0.00847

		7.525		-0.00817

		7.55		-0.00869

		7.575		-0.00709

		7.6		-0.0087

		7.625		-0.00912

		7.65		-0.00687

		7.675		-0.00922

		7.7		-0.01002

		7.725		-0.00712

		7.75		-0.01008

		7.775		-0.00851

		7.8		-0.00823

		7.825		-0.00956

		7.85		-0.00903

		7.875		-0.00702

		7.9		-0.00714

		7.925		-0.00904

		7.95		-0.00732

		7.975		-0.0071

		8		-0.00845

		8.025		-0.00983

		8.05		-0.00802

		8.075		-0.00723

		8.1		-0.00712

		8.125		-0.00659

		8.15		-0.00686

		8.175		-0.00822

		8.2		-0.00806

		8.225		-0.0086

		8.25		-0.00744

		8.275		-0.00692

		8.3		-0.00761

		8.325		-0.00796

		8.35		-0.00919

		8.375		-0.00817

		8.4		-0.00892

		8.425		-0.00846

		8.45		-0.00749

		8.475		-0.00883

		8.5		-0.00823

		8.525		-0.00757

		8.55		-0.00668

		8.575		-0.00628

		8.6		-0.00801

		8.625		-0.00762

		8.65		-0.00761

		8.675		-0.00846

		8.7		-0.00831

		8.725		-0.00708

		8.75		-0.00853

		8.775		-0.00836

		8.8		-0.00799

		8.825		-0.00849

		8.85		-0.00905

		8.875		-0.00794

		8.9		-0.00922

		8.925		-0.00752

		8.95		-0.00949

		8.975		-0.00858

		9		-0.00826

		9.025		-0.00709

		9.05		-0.00682

		9.075		-0.00758

		9.1		-0.00598

		9.125		-0.00532

		9.15		-0.00467

		9.175		-0.00495

		9.2		-0.00599

		9.225		-0.00495

		9.25		-0.00374

		9.275		0.00067

		9.3		0.00216

		9.325		0.00298

		9.35		0.00819

		9.375		0.01393

		9.4		0.02262

		9.425		0.03066

		9.45		0.04396

		9.475		0.05947

		9.5		0.07148

		9.525		0.08794

		9.55		0.10189

		9.575		0.1158

		9.6		0.1268

		9.625		0.1311

		9.65		0.13493

		9.675		0.13145

		9.7		0.12512

		9.725		0.1139

		9.75		0.1021

		9.775		0.08938

		9.8		0.0726

		9.825		0.0594

		9.85		0.04718

		9.875		0.03789

		9.9		0.02727

		9.925		0.02311

		9.95		0.01608

		9.975		0.01566

		10		0.01024

		10.025		0.00881

		10.05		0.00715

		10.075		0.00658

		10.1		0.00509

		10.125		0.00317

		10.15		0.00358

		10.175		0.00304

		10.2		0.00345

		10.225		0.00249

		10.25		0.00193

		10.275		0.00069

		10.3		0.00221

		10.325		0.00138

		10.35		0.00152

		10.375		0.00221

		10.4		0.00291

		10.425		-0.00083

		10.45		-0.00014

		10.475		0.00042

		10.5		0.00069

		10.525		0.00139

		10.55		-0.00028

		10.575		0.00263

		10.6		0.00222

		10.625		0.00209

		10.65		0.00195

		10.675		0.00362

		10.7		0.00293

		10.725		0.00448

		10.75		0.00505

		10.775		0.00696

		10.8		0.00655

		10.825		0.00897

		10.85		0.00922

		10.875		0.00967

		10.9		0.0121

		10.925		0.01196

		10.95		0.01141

		10.975		0.01388

		11		0.01162

		11.025		0.01151

		11.05		0.0101

		11.075		0.00754

		11.1		0.00617

		11.125		0.00181

		11.15		0

		11.175		-0.00083

		11.2		-0.00264

		11.225		-0.00459

		11.25		-0.00334

		11.275		-0.00445

		11.3		-0.0072

		11.325		-0.00607

		11.35		-0.00595

		11.375		-0.0072

		11.4		-0.00873

		11.425		-0.00846

		11.45		-0.0077

		11.475		-0.00673

		11.5		-0.00687

		11.525		-0.00854

		11.55		-0.00755

		11.575		-0.00755

		11.6		-0.00961

		11.625		-0.00811

		11.65		-0.00947

		11.675		-0.00797

		11.7		-0.00703

		11.725		-0.0069

		11.75		-0.00723

		11.775		-0.00646

		11.8		-0.00634

		11.825		-0.00805

		11.85		-0.00719

		11.875		-0.00652

		11.9		-0.00702

		11.925		-0.00944

		11.95		-0.00875

		11.975		-0.00762

		12		-0.00759

		12.025		-0.00871

		12.05		-0.00677

		12.075		-0.00802

		12.1		-0.00904

		12.125		-0.00919

		12.15		-0.00668

		12.175		-0.00952

		12.2		-0.00861

		12.225		-0.00938

		12.25		-0.00728

		12.275		-0.00761

		12.3		-0.00823

		12.325		-0.00937

		12.35		-0.00739

		12.375		-0.00651

		12.4		-0.00807

		12.425		-0.0065

		12.45		-0.00668

		12.475		-0.00763

		12.5		-0.00807

		12.525		-0.00729

		12.55		-0.00919

		12.575		-0.0077

		12.6		-0.00726

		12.625		-0.00669

		12.65		-0.00793

		12.675		-0.0104

		12.7		-0.00953

		12.725		-0.01041

		12.75		-0.01096

		12.775		-0.01237

		12.8		-0.01525

		12.825		-0.01717

		12.85		-0.01307

		12.875		-0.01237

		12.9		-0.01115

		12.925		-0.00955

		12.95		-0.00985

		12.975		-0.00972

		13		-0.00868

		13.025		-0.00875

		13.05		-0.01018

		13.075		-0.00999

		13.1		-0.00845

		13.125		-0.01026

		13.15		-0.00796

		13.175		-0.00841

		13.2		-0.00766

		13.225		-0.00755

		13.25		-0.00884

		13.275		-0.00838

		13.3		-0.0089

		13.325		-0.00768

		13.35		-0.00793

		13.375		-0.00752

		13.4		-0.00842

		13.425		-0.00899

		13.45		-0.00817

		13.475		-0.00743

		13.5		-0.00944

		13.525		-0.00687

		13.55		-0.00715

		13.575		-0.0084

		13.6		-0.00755

		13.625		-0.00569

		13.65		-0.00722

		13.675		-0.00637

		13.7		-0.00734

		13.725		-0.00803

		13.75		-0.00762

		13.775		-0.0069

		13.8		-0.00687

		13.825		-0.00723

		13.85		-0.00738

		13.875		-0.00695

		13.9		-0.00638

		13.925		-0.00569

		13.95		-0.00569

		13.975		-0.00682

		14		-0.00855

		14.025		-0.00731

		14.05		-0.00739

		14.075		-0.00922

		14.1		-0.00962

		14.125		-0.00839

		14.15		-0.00868

		14.175		-0.01085

		14.2		-0.00814

		14.225		-0.00777

		14.25		-0.00902

		14.275		-0.00728

		14.3		-0.00658

		14.325		-0.00851

		14.35		-0.00732

		14.375		-0.00663

		14.4		-0.00788

		14.425		-0.00746

		14.45		-0.0088

		14.475		-0.00794

		14.5		-0.00816

		14.525		-0.00722

		14.55		-0.00994

		14.575		-0.00872

		14.6		-0.00678

		14.625		-0.00767

		14.65		-0.00858

		14.675		-0.01043

		14.7		-0.00767

		14.725		-0.00794

		14.75		-0.00822

		14.775		-0.00868

		14.8		-0.00743

		14.825		-0.00821

		14.85		-0.00713

		14.875		-0.00784

		14.9		-0.00726

		14.925		-0.00729

		14.95		-0.00827

		14.975		-0.00836

		15		-0.0073

		15.025		-0.00595

		15.05		-0.00626

		15.075		-0.00841

		15.1		-0.00778

		15.125		-0.00871

		15.15		-0.00882

		15.175		-0.00734

		15.2		-0.00639

		15.225		-0.00776

		15.25		-0.00597

		15.275		-0.00832

		15.3		-0.00754

		15.325		-0.00861

		15.35		-0.00815

		15.375		-0.00722

		15.4		-0.00878

		15.425		-0.0074

		15.45		-0.0072

		15.475		-0.00685

		15.5		-0.00699

		15.525		-0.0078

		15.55		-0.00739

		15.575		-0.00737

		15.6		-0.00643

		15.625		-0.00899

		15.65		-0.00806

		15.675		-0.00761

		15.7		-0.00662

		15.725		-0.00771

		15.75		-0.00697

		15.775		-0.00778

		15.8		-0.00678

		15.825		-0.00786

		15.85		-0.00837

		15.875		-0.00698

		15.9		-0.0087

		15.925		-0.00828

		15.95		-0.00667

		15.975		-0.00639

		16		-0.00693

		16.025		-0.00828

		16.05		-0.00805

		16.075		-0.00861

		16.1		-0.00791

		16.125		-0.00692

		16.15		-0.00756

		16.175		-0.00644

		16.2		-0.00772

		16.225		-0.00683

		16.25		-0.00681

		16.275		-0.00708

		16.3		-0.00839

		16.325		-0.00934

		16.35		-0.00854

		16.375		-0.00843

		16.4		-0.00679

		16.425		-0.00734

		16.45		-0.00974

		16.475		-0.00758

		16.5		-0.00776

		16.525		-0.00732

		16.55		-0.00762

		16.575		-0.00729

		16.6		-0.00662

		16.625		-0.00702

		16.65		-0.00597

		16.675		-0.00795

		16.7		-0.00757

		16.725		-0.00743

		16.75		-0.00649

		16.775		-0.00766

		16.8		-0.00583

		16.825		-0.00872

		16.85		-0.006

		16.875		-0.00724

		16.9		-0.00786

		16.925		-0.00609

		16.95		-0.00852

		16.975		-0.00668

		17		-0.00698

		17.025		-0.00788

		17.05		-0.00728

		17.075		-0.00752

		17.1		-0.00497

		17.125		-0.00702

		17.15		-0.00858

		17.175		-0.00626

		17.2		-0.00616

		17.225		-0.00708

		17.25		-0.00669

		17.275		-0.00578

		17.3		-0.00683

		17.325		-0.00591

		17.35		-0.00617

		17.375		-0.00512

		17.4		-0.00397

		17.425		-0.0055

		17.45		-0.00425

		17.475		-0.00334

		17.5		-0.00142

		17.525		0.00091

		17.55		0.00129

		17.575		0.00557

		17.6		0.00843

		17.625		0.00912

		17.65		0.01133

		17.675		0.01518

		17.7		0.01832

		17.725		0.02049

		17.75		0.02175

		17.775		0.02329

		17.8		0.02419

		17.825		0.0266

		17.85		0.02655

		17.875		0.02485

		17.9		0.02407

		17.925		0.0218

		17.95		0.02054

		17.975		0.01878

		18		0.01652

		18.025		0.01542

		18.05		0.01216

		18.075		0.01102

		18.1		0.00788

		18.125		0.00648

		18.15		0.00622

		18.175		0.00439

		18.2		0.00296

		18.225		0.00297

		18.25		0.00232

		18.275		0.00026

		18.3		0.00052

		18.325		0.00052

		18.35		0.00064

		18.375		0.00064

		18.4		-0.0009

		18.425		-0.00218

		18.45		0.00013

		18.475		-0.00115

		18.5		-0.00026

		18.525		-0.00191

		18.55		-0.00076

		18.575		-0.00214

		18.6		-0.00354

		18.625		-0.00228

		18.65		-0.00327

		18.675		-0.00317

		18.7		-0.00303

		18.725		-0.00264

		18.75		-0.00365

		18.775		-0.0029

		18.8		-0.00287

		18.825		-0.00411

		18.85		-0.00212

		18.875		-0.00313

		18.9		-0.00138

		18.925		-0.00377

		18.95		-0.0015

		18.975		-0.00214

		19		-0.00176

		19.025		-0.00248

		19.05		-0.00275

		19.075		-0.00286

		19.1		-0.00235

		19.125		-0.00273

		19.15		-0.00162

		19.175		-0.00111

		19.2		-0.00398

		19.225		-0.00297

		19.25		-0.00174

		19.275		-0.00161

		19.3		-0.00198

		19.325		-0.00173

		19.35		-0.00273

		19.375		-0.00322

		19.4		-0.00174

		19.425		-0.00161

		19.45		-0.00174

		19.475		-0.00322

		19.5		-0.00312

		19.525		-0.00387

		19.55		-0.00347

		19.575		-0.00322

		19.6		-0.00284

		19.625		-0.00221

		19.65		-0.00284

		19.675		-0.00358

		19.7		-0.00283

		19.725		-0.00285

		19.75		-0.00336

		19.775		-0.00347

		19.8		-0.00341

		19.825		-0.00385

		19.85		-0.00451

		19.875		-0.0025

		19.9		-0.00365

		19.925		-0.00295

		19.95		-0.00367

		19.975		-0.00347

		20		-0.00233

		20.025		-0.00232

		20.05		-0.00197

		20.075		-0.00423

		20.1		-0.00177

		20.125		-0.0025

		20.15		-0.0036

		20.175		-0.00183

		20.2		-0.00401

		20.225		-0.00145

		20.25		-0.00278

		20.275		-0.0029

		20.3		-0.0029

		20.325		-0.00313

		20.35		-0.00145

		20.375		-0.00278

		20.4		-0.00304

		20.425		-0.00133

		20.45		-0.00171

		20.475		-0.00182

		20.5		-0.0012

		20.525		-0.00216

		20.55		-0.00024

		20.575		-0.00239

		20.6		-0.00275

		20.625		-0.00264

		20.65		-0.00096

		20.675		-0.00204

		20.7		-0.00048

		20.725		-0.00072

		20.75		0.00072

		20.775		0.00012

		20.8		0.00169

		20.825		0.00084

		20.85		0.00206

		20.875		0.00558

		20.9		0.00595

		20.925		0.00846

		20.95		0.01167

		20.975		0.01557

		21		0.01624

		21.025		0.02093

		21.05		0.02156

		21.075		0.02553

		21.1		0.02719

		21.125		0.02843

		21.15		0.02793

		21.175		0.02554

		21.2		0.02343

		21.225		0.01898

		21.25		0.01525

		21.275		0.01239

		21.3		0.00902

		21.325		0.00437

		21.35		0.00327

		21.375		-0.00048

		21.4		-0.00241

		21.425		-0.00312

		21.45		-0.00348

		21.475		-0.00528

		21.5		-0.00443

		21.525		-0.0057

		21.55		-0.00498

		21.575		-0.00511

		21.6		-0.00593

		21.625		-0.00638

		21.65		-0.00543

		21.675		-0.00532

		21.7		-0.00495

		21.725		-0.00532

		21.75		-0.00671

		21.775		-0.00578

		21.8		-0.00681

		21.825		-0.00434

		21.85		-0.00538

		21.875		-0.00654

		21.9		-0.00664

		21.925		-0.00464

		21.95		-0.00707

		21.975		-0.00615

		22		-0.00709

		22.025		-0.00452

		22.05		-0.00546

		22.075		-0.00416

		22.1		-0.00571

		22.125		-0.00628

		22.15		-0.00534

		22.175		-0.0064

		22.2		-0.00511

		22.225		-0.0049

		22.25		-0.00514

		22.275		-0.00431

		22.3		-0.00546

		22.325		-0.00665

		22.35		-0.00537

		22.375		-0.00631

		22.4		-0.00456

		22.425		-0.0047

		22.45		-0.00496

		22.475		-0.00612

		22.5		-0.00492

		22.525		-0.006

		22.55		-0.00551

		22.575		-0.006

		22.6		-0.00659

		22.625		-0.006

		22.65		-0.00542

		22.675		-0.00568

		22.7		-0.00723

		22.725		-0.00497

		22.75		-0.00627

		22.775		-0.00533

		22.8		-0.00652

		22.825		-0.00605

		22.85		-0.00693

		22.875		-0.00715

		22.9		-0.0068

		22.925		-0.00547

		22.95		-0.00605

		22.975		-0.00544

		23		-0.00544

		23.025		-0.00579

		23.05		-0.00683

		23.075		-0.00569

		23.1		-0.00389

		23.125		-0.00429

		23.15		-0.00579

		23.175		-0.00589

		23.2		-0.00661

		23.225		-0.00617

		23.25		-0.00639

		23.275		-0.0059

		23.3		-0.00602

		23.325		-0.00591

		23.35		-0.00498

		23.375		-0.00617

		23.4		-0.00569

		23.425		-0.00603

		23.45		-0.0045

		23.475		-0.00441

		23.5		-0.0062

		23.525		-0.00678

		23.55		-0.00592

		23.575		-0.00615

		23.6		-0.00721

		23.625		-0.00576

		23.65		-0.00683

		23.675		-0.00599

		23.7		-0.00715

		23.725		-0.00607

		23.75		-0.00466

		23.775		-0.00559

		23.8		-0.00581

		23.825		-0.0045

		23.85		-0.00507

		23.875		-0.0062

		23.9		-0.00562

		23.925		-0.00678

		23.95		-0.00567

		23.975		-0.0053

		24		-0.00656

		24.025		-0.00574

		24.05		-0.00542

		24.075		-0.00554

		24.1		-0.00516

		24.125		-0.00612

		24.15		-0.00484

		24.175		-0.00658

		24.2		-0.00519

		24.225		-0.00589

		24.25		-0.00451

		24.275		-0.00486

		24.3		-0.00579

		24.325		-0.00593

		24.35		-0.00618

		24.375		-0.00632

		24.4		-0.00775

		24.425		-0.00633

		24.45		-0.00861

		24.475		-0.00579

		24.5		-0.00625

		24.525		-0.00624

		24.55		-0.00527

		24.575		-0.00643

		24.6		-0.00639

		24.625		-0.00568

		24.65		-0.00599

		24.675		-0.00694

		24.7		-0.00625

		24.725		-0.00697

		24.75		-0.0065

		24.775		-0.00535

		24.8		-0.00582

		24.825		-0.0063

		24.85		-0.00514

		24.875		-0.00653

		24.9		-0.00643

		24.925		-0.00562

		24.95		-0.00632

		24.975		-0.00631

		25		-0.0069

		25.025		-0.00525

		25.05		-0.00727

		25.075		-0.00632

		25.1		-0.00654

		25.125		-0.00705

		25.15		-0.00449

		25.175		-0.00564

		25.2		-0.0053

		25.225		-0.00636

		25.25		-0.00568

		25.275		-0.00612

		25.3		-0.00694

		25.325		-0.0045

		25.35		-0.00553

		25.375		-0.00615

		25.4		-0.00614

		25.425		-0.00569

		25.45		-0.00676

		25.475		-0.0062

		25.5		-0.00608

		25.525		-0.00646

		25.55		-0.00605

		25.575		-0.00705

		25.6		-0.0061

		25.625		-0.00635

		25.65		-0.00748

		25.675		-0.00551

		25.7		-0.00575

		25.725		-0.00646

		25.75		-0.00669

		25.775		-0.00713

		25.8		-0.00761

		25.825		-0.00621

		25.85		-0.0042

		25.875		-0.00713

		25.9		-0.00468

		25.925		-0.00494

		25.95		-0.00386

		25.975		-0.00552

		26		-0.00685

		26.025		-0.00805

		26.05		-0.00527

		26.075		-0.00444

		26.1		-0.00647

		26.125		-0.00575

		26.15		-0.00611

		26.175		-0.00779

		26.2		-0.0068

		26.225		-0.00766

		26.25		-0.00715

		26.275		-0.0067

		26.3		-0.0066

		26.325		-0.00609

		26.35		-0.00494

		26.375		-0.00545

		26.4		-0.00662

		26.425		-0.0069

		26.45		-0.00555

		26.475		-0.00639

		26.5		-0.00601

		26.525		-0.0058

		26.55		-0.00614

		26.575		-0.00661

		26.6		-0.00569

		26.625		-0.00487

		26.65		-0.00605

		26.675		-0.00692

		26.7		-0.0072

		26.725		-0.00622

		26.75		-0.00536

		26.775		-0.0065

		26.8		-0.00527

		26.825		-0.00707

		26.85		-0.0066

		26.875		-0.00667

		26.9		-0.00527

		26.925		-0.00684

		26.95		-0.00687

		26.975		-0.00638

		27		-0.00676

		27.025		-0.00697

		27.05		-0.0069

		27.075		-0.00529

		27.1		-0.00576

		27.125		-0.0065

		27.15		-0.00613

		27.175		-0.00678

		27.2		-0.00516

		27.225		-0.00633

		27.25		-0.00624

		27.275		-0.00658

		27.3		-0.00427

		27.325		-0.00645

		27.35		-0.00547

		27.375		-0.00463

		27.4		-0.00449

		27.425		-0.00618

		27.45		-0.0046

		27.475		-0.00642

		27.5		-0.00546

		27.525		-0.00729

		27.55		-0.00683

		27.575		-0.00667

		27.6		-0.00459

		27.625		-0.00498

		27.65		-0.00391

		27.675		-0.00159

		27.7		0.00074

		27.725		0.00657

		27.75		0.01263

		27.775		0.02324

		27.8		0.03776

		27.825		0.05412

		27.85		0.07199

		27.875		0.09664

		27.9		0.12158

		27.925		0.1481

		27.95		0.16777

		27.975		0.18764

		28		0.19905

		28.025		0.20612

		28.05		0.204

		28.075		0.19515

		28.1		0.18197

		28.125		0.16414

		28.15		0.14581

		28.175		0.12393

		28.2		0.10388

		28.225		0.08696

		28.25		0.07027

		28.275		0.05714

		28.3		0.04541

		28.325		0.03519

		28.35		0.0306

		28.375		0.02459

		28.4		0.02168

		28.425		0.01778

		28.45		0.01606

		28.475		0.01502

		28.5		0.01058

		28.525		0.01146

		28.55		0.0119

		28.575		0.01146

		28.6		0.01136

		28.625		0.00939

		28.65		0.00964

		28.675		0.00917

		28.7		0.00903

		28.725		0.00887

		28.75		0.00594

		28.775		0.00739

		28.8		0.00754

		28.825		0.00796

		28.85		0.00777

		28.875		0.00737

		28.9		0.00629

		28.925		0.00762

		28.95		0.00965

		28.975		0.00896

		29		0.00903

		29.025		0.01001

		29.05		0.00706

		29.075		0.00889

		29.1		0.00893

		29.125		0.00857

		29.15		0.00979

		29.175		0.0091

		29.2		0.01087

		29.225		0.01045

		29.25		0.0106

		29.275		0.01094

		29.3		0.01234

		29.325		0.01272

		29.35		0.01281

		29.375		0.01445

		29.4		0.01439

		29.425		0.01568

		29.45		0.01719

		29.475		0.01805

		29.5		0.01871

		29.525		0.02082

		29.55		0.02576

		29.575		0.02784

		29.6		0.03363

		29.625		0.03697

		29.65		0.04523

		29.675		0.05337

		29.7		0.06281

		29.725		0.07539

		29.75		0.08747

		29.775		0.10096

		29.8		0.11377

		29.825		0.12816

		29.85		0.14234

		29.875		0.1545

		29.9		0.16372

		29.925		0.17019

		29.95		0.17177

		29.975		0.17067

		30		0.16381

		30.025		0.15135

		30.05		0.13974

		30.075		0.12174

		30.1		0.10506

		30.125		0.08602

		30.15		0.06968

		30.175		0.05419

		30.2		0.03984

		30.225		0.03013

		30.25		0.02017

		30.275		0.01307

		30.3		0.00776

		30.325		0.00503

		30.35		0.0016

		30.375		-0.00049

		30.4		-0.00111

		30.425		-0.00099

		30.45		-0.00233

		30.475		-0.00296

		30.5		-0.0027

		30.525		-0.00256

		30.55		-0.00293

		30.575		-0.0044

		30.6		-0.00355

		30.625		-0.00379

		30.65		-0.00357

		30.675		-0.00367

		30.7		-0.00503

		30.725		-0.00366

		30.75		-0.00527

		30.775		-0.00515

		30.8		-0.00614

		30.825		-0.00479

		30.85		-0.00467

		30.875		-0.0059

		30.9		-0.00479

		30.925		-0.00605

		30.95		-0.00663

		30.975		-0.00577

		31		-0.00541

		31.025		-0.00637

		31.05		-0.00638

		31.075		-0.00771

		31.1		-0.00613

		31.125		-0.0076

		31.15		-0.00784

		31.175		-0.00638

		31.2		-0.00539

		31.225		-0.00492

		31.25		-0.00457

		31.275		-0.00581

		31.3		-0.00518

		31.325		-0.00535

		31.35		-0.00447

		31.375		-0.00569

		31.4		-0.00475

		31.425		-0.00278

		31.45		-0.0049

		31.475		-0.00525

		31.5		-0.00487

		31.525		-0.00396

		31.55		-0.00497

		31.575		-0.00562

		31.6		-0.00565

		31.625		-0.00499

		31.65		-0.00748

		31.675		-0.00611

		31.7		-0.00676

		31.725		-0.00538

		31.75		-0.00592

		31.775		-0.00569

		31.8		-0.00543

		31.825		-0.00629

		31.85		-0.00517

		31.875		-0.00615

		31.9		-0.00736

		31.925		-0.0072

		31.95		-0.00718

		31.975		-0.00591

		32		-0.00696

		32.025		-0.00688

		32.05		-0.00713

		32.075		-0.00634

		32.1		-0.0067

		32.125		-0.00568

		32.15		-0.00667

		32.175		-0.00527

		32.2		-0.00696

		32.225		-0.00634

		32.25		-0.00533

		32.275		-0.00547

		32.3		-0.00668

		32.325		-0.00508

		32.35		-0.00594

		32.375		-0.00693

		32.4		-0.00683

		32.425		-0.0062

		32.45		-0.0063

		32.475		-0.00481

		32.5		-0.00593

		32.525		-0.00666

		32.55		-0.00631

		32.575		-0.00838

		32.6		-0.00517

		32.625		-0.00588

		32.65		-0.00566

		32.675		-0.00617

		32.7		-0.00553

		32.725		-0.00603

		32.75		-0.00617

		32.775		-0.00602

		32.8		-0.00605

		32.825		-0.00507

		32.85		-0.0047

		32.875		-0.00507

		32.9		-0.00457

		32.925		-0.00467

		32.95		-0.00629

		32.975		-0.00615

		33		-0.00698

		33.025		-0.00539

		33.05		-0.00578

		33.075		-0.00749

		33.1		-0.00675

		33.125		-0.00555

		33.15		-0.00626

		33.175		-0.00735

		33.2		-0.0071

		33.225		-0.00552

		33.25		-0.00777

		33.275		-0.00586

		33.3		-0.00637

		33.325		-0.00708

		33.35		-0.00712

		33.375		-0.00686

		33.4		-0.00637

		33.425		-0.00798

		33.45		-0.0076

		33.475		-0.00829

		33.5		-0.00892

		33.525		-0.00755

		33.55		-0.00779

		33.575		-0.00768

		33.6		-0.00777

		33.625		-0.00875

		33.65		-0.00775

		33.675		-0.00859

		33.7		-0.00867

		33.725		-0.00685

		33.75		-0.00649

		33.775		-0.00816

		33.8		-0.00823

		33.825		-0.00802

		33.85		-0.00888

		33.875		-0.00825

		33.9		-0.00778

		33.925		-0.00936

		33.95		-0.00766

		33.975		-0.00722

		34		-0.00601

		34.025		-0.00844

		34.05		-0.00782

		34.075		-0.00825

		34.1		-0.00698

		34.125		-0.00855

		34.15		-0.00818

		34.175		-0.00734

		34.2		-0.00697

		34.225		-0.00846

		34.25		-0.00865

		34.275		-0.00728

		34.3		-0.00769

		34.325		-0.00778

		34.35		-0.0078

		34.375		-0.00817

		34.4		-0.00721

		34.425		-0.00941

		34.45		-0.00804

		34.475		-0.00719

		34.5		-0.0082

		34.525		-0.00823

		34.55		-0.00762

		34.575		-0.00929

		34.6		-0.00836

		34.625		-0.00854

		34.65		-0.00808

		34.675		-0.00881

		34.7		-0.00845

		34.725		-0.00951

		34.75		-0.00869

		34.775		-0.00709

		34.8		-0.01025

		34.825		-0.0072

		34.85		-0.00953

		34.875		-0.00908

		34.9		-0.00844

		34.925		-0.00775

		34.95		-0.00467

		34.975		-0.00491

		35		-0.00727

		35.025		-0.00599

		35.05		-0.00841

		35.075		-0.0081

		35.1		-0.00762

		35.125		-0.0085

		35.15		-0.00811

		35.175		-0.00874

		35.2		-0.00952

		35.225		-0.00871

		35.25		-0.0098

		35.275		-0.00805

		35.3		-0.00866

		35.325		-0.01018

		35.35		-0.00821

		35.375		-0.00795

		35.4		-0.0079

		35.425		-0.00756

		35.45		-0.00866

		35.475		-0.00907

		35.5		-0.00883

		35.525		-0.00869

		35.55		-0.00723

		35.575		-0.00851

		35.6		-0.00906

		35.625		-0.00833

		35.65		-0.00747

		35.675		-0.00894

		35.7		-0.00775

		35.725		-0.00678

		35.75		-0.00757

		35.775		-0.00585

		35.8		-0.00704

		35.825		-0.00984

		35.85		-0.00713

		35.875		-0.00755

		35.9		-0.00894

		35.925		-0.00754

		35.95		-0.00824

		35.975		-0.00715

		36		-0.00869

		36.025		-0.00738

		36.05		-0.00726

		36.075		-0.00777

		36.1		-0.00869

		36.125		-0.00884

		36.15		-0.00788

		36.175		-0.00663

		36.2		-0.00908

		36.225		-0.00719

		36.25		-0.00815

		36.275		-0.00786

		36.3		-0.00816

		36.325		-0.00639

		36.35		-0.00671

		36.375		-0.00889

		36.4		-0.00719

		36.425		-0.00669

		36.45		-0.00763

		36.475		-0.00676

		36.5		-0.00749

		36.525		-0.00784

		36.55		-0.00841

		36.575		-0.00862

		36.6		-0.0079

		36.625		-0.00798

		36.65		-0.00694

		36.675		-0.00762

		36.7		-0.0079

		36.725		-0.0072

		36.75		-0.0085

		36.775		-0.00622

		36.8		-0.00659

		36.825		-0.00615

		36.85		-0.00662

		36.875		-0.00702

		36.9		-0.00784

		36.925		-0.00609

		36.95		-0.00666

		36.975		-0.0073

		37		-0.00678

		37.025		-0.00783

		37.05		-0.0077

		37.075		-0.00802

		37.1		-0.0085

		37.125		-0.00615

		37.15		-0.00675

		37.175		-0.00808

		37.2		-0.00747

		37.225		-0.0072

		37.25		-0.00732

		37.275		-0.00696

		37.3		-0.00671

		37.325		-0.00636

		37.35		-0.00694

		37.375		-0.00682

		37.4		-0.0081

		37.425		-0.00764

		37.45		-0.0077

		37.475		-0.00733

		37.5		-0.0073

		37.525		-0.00744

		37.55		-0.00585

		37.575		-0.00827

		37.6		-0.00722

		37.625		-0.00671

		37.65		-0.00943

		37.675		-0.00683

		37.7		-0.0078

		37.725		-0.00588

		37.75		-0.00831

		37.775		-0.00948

		37.8		-0.00746

		37.825		-0.00722

		37.85		-0.00769

		37.875		-0.00801

		37.9		-0.00813

		37.925		-0.00681

		37.95		-0.00612

		37.975		-0.00584

		38		-0.00691

		38.025		-0.00571

		38.05		-0.00715

		38.075		-0.00651

		38.1		-0.00477

		38.125		-0.00467

		38.15		-0.00311

		38.175		-0.00191

		38.2		0.00024

		38.225		0.00215

		38.25		0.00373

		38.275		0.00673

		38.3		0.00928

		38.325		0.01094

		38.35		0.0143

		38.375		0.02144

		38.4		0.02458

		38.425		0.0334

		38.45		0.04391

		38.475		0.05486

		38.5		0.0654

		38.525		0.0755

		38.55		0.08318

		38.575		0.08586

		38.6		0.08306

		38.625		0.07456

		38.65		0.06279

		38.675		0.05054

		38.7		0.03684

		38.725		0.02534

		38.75		0.01455

		38.775		0.00908

		38.8		0.00336

		38.825		0.00012

		38.85		-0.00154

		38.875		-0.00166

		38.9		-0.00368

		38.925		-0.00482

		38.95		-0.00603

		38.975		-0.00569

		39		-0.00615

		39.025		-0.0063

		39.05		-0.00627

		39.075		-0.00677

		39.1		-0.00569

		39.125		-0.00688

		39.15		-0.00748

		39.175		-0.00628

		39.2		-0.00556

		39.225		-0.0062

		39.25		-0.00773

		39.275		-0.00754

		39.3		-0.00646

		39.325		-0.00643

		39.35		-0.00509

		39.375		-0.00818

		39.4		-0.006

		39.425		-0.0078

		39.45		-0.00638

		39.475		-0.00686

		39.5		-0.00649

		39.525		-0.00628

		39.55		-0.00733

		39.575		-0.00769

		39.6		-0.00749

		39.625		-0.00748

		39.65		-0.0071

		39.675		-0.00665

		39.7		-0.00736

		39.725		-0.00676

		39.75		-0.00841

		39.775		-0.00819

		39.8		-0.00653

		39.825		-0.00758

		39.85		-0.0057

		39.875		-0.00618

		39.9		-0.00525

		39.925		-0.00632

		39.95		-0.00692

		39.975		-0.0057

		40		-0.00561

		40.025		-0.00707

		40.05		-0.00786

		40.075		-0.00595

		40.1		-0.00607

		40.125		-0.00644

		40.15		-0.00676

		40.175		-0.00697

		40.2		-0.00683

		40.225		-0.00672

		40.25		-0.00544

		40.275		-0.00556

		40.3		-0.00556

		40.325		-0.00805

		40.35		-0.0058

		40.375		-0.0071

		40.4		-0.00831

		40.425		-0.00664

		40.45		-0.00702

		40.475		-0.0082

		40.5		-0.00642

		40.525		-0.00689

		40.55		-0.00627

		40.575		-0.00698

		40.6		-0.00675

		40.625		-0.00711

		40.65		-0.00614

		40.675		-0.00785

		40.7		-0.00617

		40.725		-0.00617

		40.75		-0.00607

		40.775		-0.00583

		40.8		-0.00677

		40.825		-0.00655

		40.85		-0.00644

		40.875		-0.00699

		40.9		-0.00745

		40.925		-0.0064

		40.95		-0.00665

		40.975		-0.00628

		41		-0.00628

		41.025		-0.00429

		41.05		-0.00744

		41.075		-0.00679

		41.1		-0.00913

		41.125		-0.00675

		41.15		-0.00684

		41.175		-0.00787

		41.2		-0.00658

		41.225		-0.0071

		41.25		-0.00722

		41.275		-0.00731

		41.3		-0.0073

		41.325		-0.00857

		41.35		-0.00835

		41.375		-0.00752

		41.4		-0.00752

		41.425		-0.00777

		41.45		-0.0095

		41.475		-0.00663

		41.5		-0.00711

		41.525		-0.00871

		41.55		-0.00691

		41.575		-0.00729

		41.6		-0.00629

		41.625		-0.00809

		41.65		-0.00609

		41.675		-0.0082

		41.7		-0.00831

		41.725		-0.00653

		41.75		-0.00828

		41.775		-0.00773

		41.8		-0.00772

		41.825		-0.0083

		41.85		-0.00795

		41.875		-0.00713

		41.9		-0.00702

		41.925		-0.00618

		41.95		-0.00727

		41.975		-0.00681

		42		-0.00621

		42.025		-0.00779

		42.05		-0.0086

		42.075		-0.00798

		42.1		-0.00796

		42.125		-0.0074
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		17.725

		17.75

		17.775

		17.8

		17.825

		17.85

		17.875

		17.9

		17.925

		17.95

		17.975

		18

		18.025

		18.05

		18.075

		18.1

		18.125

		18.15

		18.175

		18.2

		18.225

		18.25

		18.275

		18.3

		18.325

		18.35

		18.375

		18.4

		18.425

		18.45

		18.475

		18.5

		18.525

		18.55

		18.575

		18.6

		18.625

		18.65

		18.675

		18.7

		18.725

		18.75

		18.775

		18.8

		18.825

		18.85

		18.875

		18.9

		18.925

		18.95

		18.975

		19

		19.025

		19.05

		19.075

		19.1

		19.125

		19.15

		19.175

		19.2

		19.225

		19.25

		19.275

		19.3

		19.325

		19.35

		19.375

		19.4

		19.425

		19.45

		19.475

		19.5

		19.525

		19.55

		19.575

		19.6

		19.625

		19.65

		19.675

		19.7

		19.725

		19.75

		19.775

		19.8

		19.825

		19.85

		19.875

		19.9

		19.925

		19.95

		19.975

		20

		20.025

		20.05

		20.075

		20.1

		20.125

		20.15

		20.175

		20.2

		20.225

		20.25

		20.275

		20.3

		20.325

		20.35

		20.375

		20.4

		20.425

		20.45

		20.475

		20.5

		20.525

		20.55

		20.575

		20.6

		20.625

		20.65

		20.675

		20.7

		20.725

		20.75

		20.775

		20.8

		20.825

		20.85

		20.875

		20.9

		20.925

		20.95

		20.975

		21

		21.025

		21.05

		21.075

		21.1

		21.125

		21.15

		21.175

		21.2

		21.225

		21.25

		21.275

		21.3

		21.325

		21.35

		21.375

		21.4

		21.425

		21.45

		21.475

		21.5

		21.525

		21.55

		21.575

		21.6

		21.625

		21.65

		21.675

		21.7

		21.725

		21.75

		21.775

		21.8

		21.825

		21.85

		21.875

		21.9

		21.925

		21.95

		21.975

		22

		22.025

		22.05

		22.075

		22.1

		22.125

		22.15

		22.175

		22.2

		22.225

		22.25

		22.275

		22.3

		22.325

		22.35

		22.375

		22.4

		22.425

		22.45

		22.475

		22.5

		22.525

		22.55

		22.575

		22.6

		22.625

		22.65

		22.675

		22.7

		22.725

		22.75

		22.775

		22.8

		22.825

		22.85

		22.875

		22.9

		22.925

		22.95

		22.975

		23

		23.025

		23.05

		23.075

		23.1

		23.125

		23.15

		23.175

		23.2

		23.225

		23.25

		23.275

		23.3

		23.325

		23.35

		23.375

		23.4

		23.425

		23.45

		23.475

		23.5

		23.525

		23.55

		23.575

		23.6

		23.625

		23.65

		23.675

		23.7

		23.725

		23.75

		23.775

		23.8

		23.825

		23.85

		23.875

		23.9

		23.925

		23.95

		23.975

		24

		24.025

		24.05

		24.075

		24.1

		24.125

		24.15

		24.175

		24.2

		24.225

		24.25

		24.275

		24.3

		24.325

		24.35

		24.375

		24.4

		24.425

		24.45

		24.475

		24.5

		24.525

		24.55

		24.575

		24.6

		24.625

		24.65

		24.675

		24.7

		24.725

		24.75

		24.775

		24.8

		24.825

		24.85

		24.875

		24.9

		24.925

		24.95

		24.975

		25

		25.025

		25.05

		25.075

		25.1

		25.125

		25.15

		25.175

		25.2

		25.225

		25.25

		25.275

		25.3

		25.325

		25.35

		25.375

		25.4

		25.425

		25.45

		25.475

		25.5

		25.525

		25.55

		25.575

		25.6

		25.625

		25.65

		25.675

		25.7

		25.725

		25.75

		25.775

		25.8

		25.825

		25.85

		25.875

		25.9

		25.925

		25.95

		25.975

		26

		26.025

		26.05

		26.075

		26.1

		26.125

		26.15

		26.175

		26.2

		26.225

		26.25

		26.275

		26.3

		26.325

		26.35

		26.375

		26.4

		26.425

		26.45

		26.475

		26.5

		26.525

		26.55

		26.575

		26.6

		26.625

		26.65

		26.675

		26.7

		26.725

		26.75

		26.775

		26.8

		26.825

		26.85

		26.875

		26.9

		26.925

		26.95

		26.975

		27

		27.025

		27.05

		27.075

		27.1

		27.125

		27.15

		27.175

		27.2

		27.225

		27.25

		27.275

		27.3

		27.325

		27.35

		27.375

		27.4

		27.425

		27.45

		27.475

		27.5

		27.525

		27.55

		27.575

		27.6

		27.625

		27.65

		27.675

		27.7

		27.725

		27.75

		27.775

		27.8

		27.825

		27.85

		27.875

		27.9

		27.925

		27.95

		27.975

		28

		28.025

		28.05

		28.075

		28.1

		28.125

		28.15

		28.175

		28.2

		28.225

		28.25

		28.275

		28.3

		28.325

		28.35

		28.375

		28.4

		28.425

		28.45

		28.475

		28.5

		28.525

		28.55

		28.575

		28.6

		28.625

		28.65

		28.675

		28.7

		28.725

		28.75

		28.775

		28.8

		28.825

		28.85

		28.875

		28.9

		28.925

		28.95

		28.975

		29

		29.025

		29.05

		29.075

		29.1

		29.125

		29.15

		29.175

		29.2

		29.225

		29.25

		29.275

		29.3

		29.325

		29.35

		29.375

		29.4

		29.425

		29.45

		29.475

		29.5

		29.525

		29.55

		29.575

		29.6

		29.625

		29.65

		29.675

		29.7

		29.725

		29.75

		29.775

		29.8

		29.825

		29.85

		29.875

		29.9

		29.925

		29.95

		29.975

		30

		30.025

		30.05

		30.075

		30.1

		30.125

		30.15

		30.175

		30.2

		30.225

		30.25

		30.275

		30.3

		30.325

		30.35

		30.375

		30.4

		30.425

		30.45

		30.475

		30.5

		30.525

		30.55

		30.575

		30.6

		30.625

		30.65

		30.675

		30.7

		30.725

		30.75

		30.775

		30.8

		30.825

		30.85

		30.875

		30.9

		30.925

		30.95

		30.975

		31

		31.025

		31.05

		31.075

		31.1

		31.125

		31.15

		31.175

		31.2

		31.225

		31.25

		31.275

		31.3

		31.325

		31.35

		31.375

		31.4

		31.425

		31.45

		31.475

		31.5

		31.525

		31.55

		31.575

		31.6

		31.625

		31.65

		31.675

		31.7

		31.725

		31.75

		31.775

		31.8

		31.825

		31.85

		31.875

		31.9

		31.925

		31.95

		31.975

		32

		32.025

		32.05

		32.075

		32.1

		32.125

		32.15

		32.175

		32.2

		32.225

		32.25

		32.275

		32.3

		32.325

		32.35

		32.375

		32.4

		32.425

		32.45

		32.475

		32.5

		32.525

		32.55

		32.575

		32.6

		32.625

		32.65

		32.675

		32.7

		32.725

		32.75

		32.775

		32.8

		32.825

		32.85

		32.875

		32.9

		32.925

		32.95

		32.975

		33

		33.025

		33.05

		33.075

		33.1

		33.125

		33.15

		33.175

		33.2

		33.225

		33.25

		33.275

		33.3

		33.325

		33.35

		33.375

		33.4

		33.425

		33.45

		33.475

		33.5

		33.525

		33.55

		33.575

		33.6

		33.625

		33.65

		33.675

		33.7

		33.725

		33.75

		33.775

		33.8

		33.825

		33.85

		33.875

		33.9

		33.925

		33.95

		33.975

		34

		34.025

		34.05

		34.075

		34.1

		34.125

		34.15

		34.175

		34.2

		34.225

		34.25

		34.275

		34.3

		34.325

		34.35

		34.375

		34.4

		34.425

		34.45

		34.475

		34.5

		34.525

		34.55

		34.575

		34.6

		34.625

		34.65

		34.675

		34.7

		34.725

		34.75

		34.775

		34.8

		34.825

		34.85

		34.875

		34.9

		34.925

		34.95

		34.975

		35

		35.025

		35.05

		35.075

		35.1

		35.125

		35.15

		35.175

		35.2

		35.225

		35.25

		35.275

		35.3

		35.325

		35.35

		35.375

		35.4

		35.425

		35.45

		35.475

		35.5

		35.525

		35.55

		35.575

		35.6

		35.625

		35.65

		35.675

		35.7

		35.725

		35.75

		35.775

		35.8

		35.825

		35.85

		35.875

		35.9

		35.925

		35.95

		35.975

		36

		36.025

		36.05

		36.075

		36.1

		36.125

		36.15

		36.175

		36.2

		36.225

		36.25

		36.275

		36.3

		36.325

		36.35

		36.375

		36.4

		36.425

		36.45

		36.475

		36.5

		36.525

		36.55

		36.575

		36.6

		36.625

		36.65

		36.675

		36.7

		36.725

		36.75

		36.775

		36.8

		36.825

		36.85

		36.875

		36.9

		36.925

		36.95

		36.975

		37

		37.025

		37.05

		37.075

		37.1

		37.125

		37.15

		37.175

		37.2

		37.225

		37.25

		37.275

		37.3

		37.325

		37.35

		37.375

		37.4

		37.425

		37.45

		37.475

		37.5

		37.525

		37.55

		37.575

		37.6

		37.625

		37.65

		37.675

		37.7

		37.725

		37.75

		37.775

		37.8

		37.825

		37.85

		37.875

		37.9

		37.925

		37.95

		37.975

		38

		38.025

		38.05

		38.075

		38.1

		38.125

		38.15

		38.175

		38.2

		38.225

		38.25

		38.275

		38.3

		38.325

		38.35

		38.375

		38.4

		38.425

		38.45

		38.475

		38.5

		38.525

		38.55

		38.575

		38.6

		38.625

		38.65

		38.675

		38.7

		38.725

		38.75

		38.775

		38.8

		38.825

		38.85

		38.875

		38.9

		38.925

		38.95

		38.975

		39

		39.025

		39.05

		39.075

		39.1

		39.125

		39.15

		39.175

		39.2

		39.225

		39.25

		39.275

		39.3

		39.325

		39.35

		39.375

		39.4

		39.425

		39.45

		39.475

		39.5

		39.525

		39.55

		39.575

		39.6

		39.625

		39.65

		39.675

		39.7

		39.725

		39.75

		39.775

		39.8

		39.825

		39.85

		39.875

		39.9

		39.925

		39.95

		39.975

		40

		40.025

		40.05

		40.075

		40.1

		40.125

		40.15

		40.175

		40.2

		40.225

		40.25

		40.275

		40.3

		40.325

		40.35

		40.375

		40.4

		40.425

		40.45

		40.475

		40.5

		40.525

		40.55

		40.575

		40.6

		40.625

		40.65

		40.675

		40.7

		40.725

		40.75

		40.775

		40.8

		40.825

		40.85

		40.875

		40.9

		40.925

		40.95

		40.975

		41

		41.025

		41.05

		41.075

		41.1

		41.125

		41.15

		41.175

		41.2

		41.225

		41.25

		41.275

		41.3

		41.325

		41.35

		41.375

		41.4

		41.425

		41.45

		41.475

		41.5

		41.525

		41.55

		41.575

		41.6

		41.625

		41.65

		41.675

		41.7

		41.725

		41.75

		41.775

		41.8

		41.825

		41.85

		41.875

		41.9

		41.925

		41.95

		41.975

		42

		42.025

		42.05

		42.075

		42.1

		42.125

		42.15

		42.175

		42.2

		42.225

		42.25

		42.275

		42.3

		42.325

		42.35

		42.375

		42.4

		42.425

		42.45

		42.475

		42.5

		42.525

		42.55

		42.575

		42.6

		42.625

		42.65

		42.675

		42.7

		42.725

		42.75

		42.775

		42.8

		42.825

		42.85

		42.875

		42.9

		42.925

		42.95

		42.975

		43

		43.025

		43.05

		43.075

		43.1

		43.125

		43.15

		43.175

		43.2

		43.225

		43.25

		43.275

		43.3

		43.325

		43.35

		43.375

		43.4

		43.425

		43.45

		43.475

		43.5

		43.525

		43.55

		43.575

		43.6

		43.625

		43.65

		43.675

		43.7

		43.725

		43.75

		43.775

		43.8

		43.825

		43.85

		43.875

		43.9

		43.925

		43.95

		43.975

		44

		44.025

		44.05

		44.075

		44.1

		44.125

		44.15

		44.175

		44.2

		44.225

		44.25

		44.275

		44.3

		44.325

		44.35

		44.375

		44.4

		44.425

		44.45

		44.475

		44.5

		44.525

		44.55

		44.575

		44.6

		44.625

		44.65

		44.675

		44.7

		44.725

		44.75

		44.775

		44.8

		44.825

		44.85

		44.875

		44.9

		44.925

		44.95

		44.975

		45

		45.025

		45.05

		45.075

		45.1

		45.125

		45.15

		45.175

		45.2

		45.225

		45.25

		45.275

		45.3

		45.325

		45.35

		45.375

		45.4

		45.425

		45.45

		45.475

		45.5

		45.525

		45.55

		45.575

		45.6

		45.625

		45.65

		45.675

		45.7

		45.725

		45.75

		45.775

		45.8

		45.825

		45.85

		45.875

		45.9

		45.925

		45.95

		45.975

		46

		46.025

		46.05

		46.075

		46.1

		46.125

		46.15

		46.175

		46.2

		46.225

		46.25

		46.275

		46.3

		46.325

		46.35

		46.375

		46.4

		46.425

		46.45

		46.475

		46.5

		46.525

		46.55

		46.575

		46.6

		46.625

		46.65

		46.675

		46.7

		46.725

		46.75

		46.775

		46.8

		46.825

		46.85

		46.875

		46.9

		46.925

		46.95

		46.975

		47

		47.025

		47.05

		47.075

		47.1

		47.125

		47.15

		47.175

		47.2

		47.225

		47.25

		47.275

		47.3

		47.325

		47.35

		47.375

		47.4

		47.425

		47.45

		47.475

		47.5

		47.525

		47.55

		47.575

		47.6

		47.625

		47.65

		47.675

		47.7

		47.725

		47.75

		47.775

		47.8

		47.825

		47.85

		47.875

		47.9

		47.925

		47.95

		47.975

		48

		48.025

		48.05

		48.075

		48.1

		48.125

		48.15

		48.175

		48.2

		48.225

		48.25

		48.275

		48.3

		48.325

		48.35

		48.375

		48.4

		48.425

		48.45

		48.475

		48.5

		48.525

		48.55

		48.575

		48.6

		48.625

		48.65

		48.675

		48.7

		48.725

		48.75

		48.775

		48.8

		48.825

		48.85

		48.875

		48.9

		48.925

		48.95

		48.975

		49

		49.025

		49.05

		49.075

		49.1

		49.125

		49.15

		49.175

		49.2

		49.225

		49.25

		49.275

		49.3

		49.325

		49.35

		49.375

		49.4

		49.425

		49.45

		49.475

		49.5

		49.525

		49.55

		49.575

		49.6

		49.625

		49.65

		49.675

		49.7

		49.725

		49.75

		49.775

		49.8

		49.825

		49.85

		49.875

		49.9

		49.925

		49.95

		49.975

		50

		50.025

		50.05

		50.075

		50.1

		50.125

		50.15

		50.175

		50.2

		50.225

		50.25

		50.275

		50.3

		50.325

		50.35

		50.375

		50.4

		50.425

		50.45

		50.475

		50.5

		50.525

		50.55

		50.575

		50.6

		50.625

		50.65

		50.675

		50.7

		50.725

		50.75

		50.775

		50.8

		50.825

		50.85

		50.875

		50.9

		50.925

		50.95

		50.975

		51

		51.025

		51.05

		51.075

		51.1

		51.125



Position (mm)

Absorbance

-0.0087

-0.00766

-0.01014

-0.00925

-0.01034

-0.0114

-0.00944

-0.00931

-0.00816

-0.00861

-0.00875

-0.00839

-0.00879

-0.00867

-0.00824

-0.01002

-0.00892

-0.00967

-0.00922

-0.01018

-0.00871

-0.00789

-0.00889

-0.01077

-0.00829

-0.00954

-0.00827

-0.00856

-0.0099

-0.00834

-0.00863

-0.00795

-0.00795

-0.00836

-0.0104

-0.00838

-0.00809

-0.00809

-0.00834

-0.00752

-0.0096

-0.00836

-0.00808

-0.00836

-0.00964

-0.00918

-0.00778

-0.00901

-0.00753

-0.00929

-0.00905

-0.00694

-0.01079

-0.00857

-0.00988

-0.01027

-0.00923

-0.00952

-0.00951

-0.01005

-0.00941

-0.00662

-0.00799

-0.00666

-0.00777

-0.00922

-0.00826

-0.00821

-0.00871

-0.00926

-0.00981

-0.00693

-0.0095

-0.00946

-0.00951

-0.00761

-0.00868

-0.00913

-0.00879

-0.00919

-0.00975

-0.00915

-0.00915

-0.00847

-0.00989

-0.00785

-0.00866

-0.0092

-0.0081

-0.00933

-0.00772

-0.0093

-0.00865

-0.00903

-0.00716

-0.0086

-0.00942

-0.00821

-0.00847

-0.00861

-0.01007

-0.00795

-0.00769

-0.0097

-0.00862

-0.00767

-0.00763

-0.00918

-0.0097

-0.00768

-0.00995

-0.01052

-0.00807

-0.00807

-0.00799

-0.00703

-0.00849

-0.00849

-0.00822

-0.00874

-0.00869

-0.00904

-0.00878

-0.00705

-0.00808

-0.00653

-0.00842

-0.00759

-0.00708

-0.00947

-0.0088

-0.00883

-0.00749

-0.00857

-0.0071

-0.00803

-0.00806

-0.00892

-0.00983

-0.0084

-0.00906

-0.00747

-0.00919

-0.00735

-0.00827

-0.0087

-0.00763

-0.00883

-0.00861

-0.00873

-0.0089

-0.00837

-0.00844

-0.00785

-0.00872

-0.00828

-0.0063

-0.00712

-0.00673

-0.0058

-0.00572

-0.0019

-0.00566

-0.0063

-0.00737

-0.00777

-0.00761

-0.0083

-0.00922

-0.00793

-0.00737

-0.00758

-0.00796

-0.00678

-0.00766

-0.00713

-0.00884

-0.00821

-0.00905

-0.01016

-0.0078

-0.00782
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-0.00717

-0.00768

-0.00752

-0.00911

-0.00738

-0.00834

-0.00782

-0.00588

-0.00686

-0.00864

-0.00667

-0.00717

-0.00695

-0.00704

-0.00694

-0.00707

-0.00633

-0.00649

-0.00662

-0.00674

-0.00831

-0.00666

-0.00661

-0.00759

-0.00636

-0.00601

-0.00709

-0.00748

-0.00672

-0.0062

-0.00611

-0.00524

-0.00756

-0.00829

-0.00709

-0.00674

-0.00659

-0.00574

-0.00614

-0.00603

-0.00653

-0.00589

-0.00702

-0.00612

-0.00723

-0.00626

-0.00651

-0.00648

-0.00675

-0.00563

-0.00783

-0.00392

-0.00577

-0.00616

-0.00479

-0.00518

-0.00197

-0.00393

-0.00371

-0.0049

-0.00587

-0.00618

-0.0051

-0.00597

-0.00655

-0.00476

-0.00629

-0.00667

-0.00668

-0.00483

-0.00603

-0.00621

-0.00606

-0.00508

-0.00683

-0.00625

-0.00675

-0.00571

-0.00691

-0.00665

-0.00435

-0.00565

-0.00726

-0.00725

-0.00663

-0.00691

-0.00727

-0.00678

-0.00733

-0.00621

-0.00632

-0.00731

-0.00653

-0.00683

-0.00654

-0.00597

-0.008

-0.00618

-0.00725

-0.00678

-0.00642

-0.00693

-0.00773

-0.00752

-0.00535

-0.00579

-0.00644

-0.00574

-0.00755

-0.00578

-0.00656

-0.00504

-0.00526

-0.00732

-0.00562

-0.00777

-0.00823

-0.00628

-0.00605

-0.00641

-0.00769

-0.00708

-0.00648

-0.00715

-0.00516

-0.00751

-0.00671

-0.0066

-0.00838

-0.00491

-0.00492

-0.00567

-0.00674

-0.00738

-0.00508

-0.00536

-0.00582

-0.00669

-0.0063

-0.00675

-0.0083

-0.00657

-0.00633

-0.00519

-0.00603

-0.00748

-0.00579

-0.00589

-0.00625

-0.00624

-0.00552

-0.00481

-0.00516

-0.00515

-0.00728

-0.00633

-0.00662

-0.00637

-0.00611

-0.00577

-0.00632

-0.00601

-0.00638

-0.00492

-0.00766

-0.00516

-0.00554

-0.00517

-0.00723

-0.00722

-0.00638

-0.0071

-0.00674

-0.00647

-0.00683

-0.00634

-0.00433

-0.00631

-0.00596

-0.00619

-0.0068

-0.00687

-0.00583

-0.00562

-0.00667

-0.00536

-0.00558

-0.00687

-0.00584

-0.00557

-0.00604

-0.00496

-0.0038

-0.00308

-0.00579

-0.00416

0.00012

0.00132

0.00888

0.01625

0.02896

0.04449

0.05891

0.0747

0.08758

0.09646

0.09834

0.09411

0.08666

0.07389

0.05857

0.04396

0.03207

0.02212

0.01554

0.00727

0.00347

0.00072

-0.00036

-0.00239

-0.00391

-0.00393

-0.00463

-0.00511

-0.00571

-0.00475

-0.00356

-0.00466

-0.00501

-0.00671

-0.0036

-0.00406

-0.00379

-0.00665

-0.00236

-0.00462

-0.0045

-0.0058

-0.00426

-0.00463

-0.00533

-0.00581

-0.00595

-0.00689

-0.00663

-0.00559

-0.00841

-0.00641

-0.00665

-0.00854

-0.00617

-0.00605

-0.00487

-0.00665

-0.00466

-0.00525

-0.00621

-0.00511

-0.0043

-0.00754

-0.00585

-0.00477

-0.00583

-0.0049

-0.00499

-0.00462

-0.00613

-0.00579

-0.00497

-0.00332

-0.0058

-0.00652

-0.00615

-0.00674

-0.00631

-0.00535

-0.00513

-0.00691

-0.00594

-0.0063

-0.00403

-0.00628

-0.00687

-0.00511

-0.00462

-0.00703

-0.00593

-0.0044

-0.005

-0.00512

-0.00512

-0.00561

-0.00632

-0.00557

-0.00486

-0.00392

-0.00453

-0.00557

-0.00463

-0.00274

-0.0047

-0.00474

-0.00635

-0.00531

-0.00469

-0.00585

-0.00408

-0.00447

-0.00393

-0.00464

-0.00694

-0.00645

-0.0061

-0.00622

-0.0074

-0.00742

-0.00832

-0.00722

-0.00699

-0.00788

-0.00774

-0.00859

-0.00641

-0.00727

-0.00703

-0.00667

-0.00831

-0.00665

-0.00793

-0.00714

-0.00748

-0.00713

-0.00736

-0.0069

-0.00808

-0.00654

-0.00715

-0.00835

-0.00692

-0.00838

-0.00742

-0.0068

-0.00737

-0.00752

-0.00663

-0.0071

-0.00774

-0.00641

-0.007

-0.00661

-0.00708

-0.00769

-0.00543

-0.0059

-0.00555

-0.00638

-0.00617

-0.00462

-0.00674

-0.0064

-0.00511

-0.00579

-0.00566

-0.00543

-0.00543

-0.0045

-0.00473

-0.00486

-0.00666

-0.00616

-0.00533

-0.00555

-0.00484

-0.00503

-0.00552

-0.00564

-0.00584

-0.00689

-0.00726

-0.00652

-0.00815

-0.00548

-0.00653

-0.00526

-0.00611

-0.00562

-0.00573

-0.00624

-0.006

-0.00599

-0.00658

-0.00719

-0.00635

-0.00612

-0.00733

-0.00614

-0.00554

-0.00778

-0.0058

-0.00532

-0.00637

-0.00652

-0.00653

-0.00653

-0.00487

-0.00737

-0.00394

-0.00559

-0.00566

-0.00672

-0.00791

-0.00734

-0.00615

-0.00652

-0.00561

-0.00555

-0.00571

-0.00734

-0.00651

-0.00602

-0.00668

-0.00712

-0.00661

-0.00698

-0.00609

-0.00584

-0.00607

-0.00559

-0.00607

-0.00533

-0.00756

-0.0058

-0.00643

-0.00738

-0.00425

-0.00555

-0.00451

-0.00547

-0.00584

-0.00573

-0.00643

-0.00473

-0.00567

-0.0058

-0.00581

-0.00628

-0.00652

-0.00702

-0.00651

-0.00759

-0.00725

-0.00532

-0.00762

-0.00749

-0.00571

-0.00624

-0.00704

-0.00644

-0.00619

-0.00592

-0.00597

-0.00604

-0.0057

-0.00595

-0.00511

-0.00509

-0.0062

-0.00618

-0.00548

-0.00511

-0.00407

-0.00347

-0.00012

0.0052

0.01396

0.02309

0.03767

0.05328

0.07398

0.09307

0.11099

0.12905

0.14555

0.15833

0.16934

0.1778

0.18435

0.18896

0.19218

0.18882

0.18449

0.17748

0.16593

0.1497

0.1305

0.10925

0.08931

0.06776

0.05208

0.03579

0.02514

0.0146

0.01084

0.00379

0.0011

0.00024

-0.00302

-0.00434

-0.00544

-0.00603

-0.00626

-0.00692

-0.00761

-0.0075

-0.00848

-0.00814

-0.00943

-0.00825

-0.00896

-0.00781

-0.00722

-0.00932

-0.00878

-0.00882

-0.00794

-0.00677

-0.00872

-0.00821

-0.00857

-0.00752

-0.00762

-0.00775

-0.00819

-0.00863

-0.0082

-0.00775

-0.00944

-0.00646

-0.00859

-0.00801

-0.00714

-0.00785

-0.00798

-0.00665

-0.00545

-0.0063

-0.00633

-0.00633

-0.00818

-0.00707

-0.00592

-0.0069

-0.00695

-0.00709

-0.00711

-0.00736

-0.00598

-0.0061

-0.00673

-0.00698

-0.00702

-0.00708

-0.00717

-0.00805

-0.00538

-0.00887

-0.00661

-0.00798

-0.00714

-0.00836

-0.00611

-0.00885

-0.00683

-0.00671

-0.00809

-0.00781

-0.00829

-0.0079

-0.0072

-0.00689

-0.00915

-0.00868

-0.00768

-0.00667

-0.00699

-0.0077

-0.00509

-0.00899

-0.0078

-0.00603

-0.00861

-0.0069

-0.00752

-0.00841

-0.00803

-0.00867

-0.00844

-0.0073

-0.00703

-0.00603

-0.00791

-0.00759

-0.00846

-0.00824

-0.00854

-0.00535

-0.00765

-0.00885

-0.00707

-0.00759

-0.00655

-0.00698

-0.00656

-0.00699

-0.00767

-0.00714

-0.00692

-0.00905

-0.00799

-0.00647

-0.00766

-0.00672

-0.00909

-0.00861

-0.0095

-0.00993

-0.00922

-0.00883

-0.00893

-0.00958

-0.00804

-0.00807

-0.00912

-0.0083

-0.00803

-0.01055

-0.00894

-0.00752

-0.00832

-0.00831

-0.00843

-0.00715

-0.00663

-0.00611

-0.00693

-0.00698

-0.00803

-0.00739

-0.00673

-0.00526

-0.00633

-0.00604

-0.0053

-0.00571

-0.00507

-0.00588

-0.00468

-0.00438

-0.00561

-0.00666

-0.00489

-0.00489

-0.00598

-0.0049

-0.00736

-0.0056

-0.00652

-0.00651

-0.00666

-0.00739

-0.0078

-0.00819

-0.00903

-0.00938

-0.01062

-0.01169

-0.00987

-0.00952

-0.01053

-0.01137

-0.01155

-0.01143

-0.01069

-0.00941

-0.00924

-0.00923

-0.00967

-0.00997

-0.00718

-0.00847

-0.00761

-0.00747

-0.00704

-0.01011

-0.00846

-0.00879

-0.0084

-0.00814

-0.0097

-0.0097

-0.0082

-0.00916

-0.0102

-0.00805



T010

		0		-0.0087

		0.025		-0.00766

		0.05		-0.01014

		0.075		-0.00925

		0.1		-0.01034

		0.125		-0.0114

		0.15		-0.00944

		0.175		-0.00931

		0.2		-0.00816

		0.225		-0.00861

		0.25		-0.00875

		0.275		-0.00839

		0.3		-0.00879

		0.325		-0.00867

		0.35		-0.00824

		0.375		-0.01002

		0.4		-0.00892

		0.425		-0.00967

		0.45		-0.00922

		0.475		-0.01018

		0.5		-0.00871

		0.525		-0.00789

		0.55		-0.00889

		0.575		-0.01077

		0.6		-0.00829

		0.625		-0.00954

		0.65		-0.00827

		0.675		-0.00856

		0.7		-0.0099

		0.725		-0.00834

		0.75		-0.00863

		0.775		-0.00795

		0.8		-0.00795

		0.825		-0.00836

		0.85		-0.0104

		0.875		-0.00838

		0.9		-0.00809

		0.925		-0.00809

		0.95		-0.00834

		0.975		-0.00752

		1		-0.0096

		1.025		-0.00836

		1.05		-0.00808

		1.075		-0.00836

		1.1		-0.00964

		1.125		-0.00918

		1.15		-0.00778

		1.175		-0.00901

		1.2		-0.00753

		1.225		-0.00929

		1.25		-0.00905

		1.275		-0.00694

		1.3		-0.01079

		1.325		-0.00857

		1.35		-0.00988

		1.375		-0.01027

		1.4		-0.00923

		1.425		-0.00952

		1.45		-0.00951

		1.475		-0.01005

		1.5		-0.00941

		1.525		-0.00662

		1.55		-0.00799

		1.575		-0.00666

		1.6		-0.00777

		1.625		-0.00922

		1.65		-0.00826

		1.675		-0.00821

		1.7		-0.00871

		1.725		-0.00926

		1.75		-0.00981

		1.775		-0.00693

		1.8		-0.0095

		1.825		-0.00946

		1.85		-0.00951

		1.875		-0.00761

		1.9		-0.00868

		1.925		-0.00913

		1.95		-0.00879

		1.975		-0.00919

		2		-0.00975

		2.025		-0.00915

		2.05		-0.00915

		2.075		-0.00847

		2.1		-0.00989

		2.125		-0.00785

		2.15		-0.00866

		2.175		-0.0092

		2.2		-0.0081

		2.225		-0.00933

		2.25		-0.00772

		2.275		-0.0093

		2.3		-0.00865

		2.325		-0.00903

		2.35		-0.00716

		2.375		-0.0086

		2.4		-0.00942

		2.425		-0.00821

		2.45		-0.00847

		2.475		-0.00861

		2.5		-0.01007

		2.525		-0.00795

		2.55		-0.00769

		2.575		-0.0097

		2.6		-0.00862

		2.625		-0.00767

		2.65		-0.00763

		2.675		-0.00918

		2.7		-0.0097

		2.725		-0.00768

		2.75		-0.00995

		2.775		-0.01052

		2.8		-0.00807

		2.825		-0.00807

		2.85		-0.00799

		2.875		-0.00703

		2.9		-0.00849

		2.925		-0.00849

		2.95		-0.00822

		2.975		-0.00874

		3		-0.00869

		3.025		-0.00904

		3.05		-0.00878

		3.075		-0.00705

		3.1		-0.00808

		3.125		-0.00653

		3.15		-0.00842

		3.175		-0.00759

		3.2		-0.00708

		3.225		-0.00947

		3.25		-0.0088

		3.275		-0.00883

		3.3		-0.00749

		3.325		-0.00857

		3.35		-0.0071

		3.375		-0.00803

		3.4		-0.00806

		3.425		-0.00892

		3.45		-0.00983

		3.475		-0.0084

		3.5		-0.00906

		3.525		-0.00747

		3.55		-0.00919

		3.575		-0.00735

		3.6		-0.00827

		3.625		-0.0087

		3.65		-0.00763

		3.675		-0.00883

		3.7		-0.00861

		3.725		-0.00873

		3.75		-0.0089

		3.775		-0.00837

		3.8		-0.00844

		3.825		-0.00785

		3.85		-0.00872

		3.875		-0.00828

		3.9		-0.0063

		3.925		-0.00712

		3.95		-0.00673

		3.975		-0.0058

		4		-0.00572

		4.025		-0.0019

		4.05		-0.00566

		4.075		-0.0063

		4.1		-0.00737

		4.125		-0.00777

		4.15		-0.00761

		4.175		-0.0083

		4.2		-0.00922

		4.225		-0.00793

		4.25		-0.00737

		4.275		-0.00758

		4.3		-0.00796

		4.325		-0.00678

		4.35		-0.00766

		4.375		-0.00713

		4.4		-0.00884

		4.425		-0.00821

		4.45		-0.00905

		4.475		-0.01016

		4.5		-0.0078

		4.525		-0.00782

		4.55		-0.00885

		4.575		-0.00637

		4.6		-0.00831

		4.625		-0.00776

		4.65		-0.00778

		4.675		-0.00742

		4.7		-0.00847

		4.725		-0.00781

		4.75		-0.00831

		4.775		-0.01022

		4.8		-0.00927

		4.825		-0.00704

		4.85		-0.00793

		4.875		-0.00769

		4.9		-0.00973

		4.925		-0.00985

		4.95		-0.00693

		4.975		-0.00768

		5		-0.00849

		5.025		-0.00808

		5.05		-0.00636

		5.075		-0.00819

		5.1		-0.00857

		5.125		-0.0077

		5.15		-0.00884

		5.175		-0.00691

		5.2		-0.00717

		5.225		-0.00742

		5.25		-0.007

		5.275		-0.00795

		5.3		-0.00852

		5.325		-0.00867

		5.35		-0.00842

		5.375		-0.00663

		5.4		-0.00823

		5.425		-0.00692

		5.45		-0.00717

		5.475		-0.00804

		5.5		-0.0076

		5.525		-0.00652

		5.55		-0.00698

		5.575		-0.00824

		5.6		-0.00707

		5.625		-0.00495

		5.65		-0.00775

		5.675		-0.00588

		5.7		-0.00641

		5.725		-0.00814

		5.75		-0.00868

		5.775		-0.0093

		5.8		-0.00982

		5.825		-0.00751

		5.85		-0.00752

		5.875		-0.0092

		5.9		-0.00729

		5.925		-0.00942

		5.95		-0.00668

		5.975		-0.00782

		6		-0.00831

		6.025		-0.00655

		6.05		-0.0068

		6.075		-0.00716

		6.1		-0.00677

		6.125		-0.00812

		6.15		-0.00841

		6.175		-0.00792

		6.2		-0.01068

		6.225		-0.00756

		6.25		-0.00778

		6.275		-0.00912

		6.3		-0.00661

		6.325		-0.00794

		6.35		-0.00781

		6.375		-0.00822

		6.4		-0.00738

		6.425		-0.00769

		6.45		-0.00744

		6.475		-0.00743

		6.5		-0.00689

		6.525		-0.00732

		6.55		-0.00797

		6.575		-0.00895

		6.6		-0.00767

		6.625		-0.00844

		6.65		-0.0079

		6.675		-0.00893

		6.7		-0.00782

		6.725		-0.00765

		6.75		-0.00986

		6.775		-0.00853

		6.8		-0.00786

		6.825		-0.00887

		6.85		-0.00696

		6.875		-0.00932

		6.9		-0.0083

		6.925		-0.00766

		6.95		-0.00893

		6.975		-0.00661

		7		-0.00674

		7.025		-0.00619

		7.05		-0.00861

		7.075		-0.00823

		7.1		-0.0065

		7.125		-0.0068

		7.15		-0.00731

		7.175		-0.00733

		7.2		-0.00832

		7.225		-0.0081

		7.25		-0.00718

		7.275		-0.00807

		7.3		-0.00886

		7.325		-0.00806

		7.35		-0.00796

		7.375		-0.00622

		7.4		-0.00637

		7.425		-0.00731

		7.45		-0.00598

		7.475		-0.00905

		7.5		-0.00794

		7.525		-0.00673

		7.55		-0.00725

		7.575		-0.00474

		7.6		-0.00752

		7.625		-0.00873

		7.65		-0.00687

		7.675		-0.00752

		7.7		-0.00609

		7.725		-0.00621

		7.75		-0.0089

		7.775		-0.00719

		7.8		-0.00744

		7.825		-0.00929

		7.85		-0.00732

		7.875		-0.00689

		7.9		-0.00714

		7.925		-0.00746

		7.95		-0.00719

		7.975		-0.00684

		8		-0.00858

		8.025		-0.00814

		8.05		-0.00737

		8.075		-0.00723

		8.1		-0.00633

		8.125		-0.00751

		8.15		-0.00699

		8.175		-0.00835

		8.2		-0.00767

		8.225		-0.00847

		8.25		-0.00731

		8.275		-0.00705

		8.3		-0.00761

		8.325		-0.00702

		8.35		-0.00705

		8.375		-0.00803

		8.4		-0.00892

		8.425		-0.00832

		8.45		-0.00696

		8.475		-0.00763

		8.5		-0.00692

		8.525		-0.00546

		8.55		-0.00588

		8.575		-0.00694

		8.6		-0.00788

		8.625		-0.00616

		8.65		-0.00774

		8.675		-0.00686

		8.7		-0.00564

		8.725		-0.00721

		8.75		-0.00757

		8.775		-0.00741

		8.8		-0.0069

		8.825		-0.00672

		8.85		-0.00717

		8.875		-0.00861

		8.9		-0.00737

		8.925		-0.00672

		8.95		-0.00711

		8.975		-0.00725

		9		-0.00733

		9.025		-0.00683

		9.05		-0.00642

		9.075		-0.00811

		9.1		-0.00519

		9.125		-0.00545

		9.15		-0.00534

		9.175		-0.00695

		9.2		-0.00744

		9.225		-0.00548

		9.25		-0.00639

		9.275		-0.00307

		9.3		-0.00389

		9.325		-0.00496

		9.35		-0.00484

		9.375		-0.00473

		9.4		-0.00232

		9.425		-0.00192

		9.45		-0.00095

		9.475		0.00218

		9.5		0.00437

		9.525		0.00588

		9.55		0.0114

		9.575		0.01775

		9.6		0.02836

		9.625		0.04031

		9.65		0.05439

		9.675		0.07168

		9.7		0.09243

		9.725		0.11267

		9.75		0.13105

		9.775		0.15096

		9.8		0.16655

		9.825		0.17541

		9.85		0.17876

		9.875		0.17521

		9.9		0.16566

		9.925		0.15408

		9.95		0.14064

		9.975		0.12735

		10		0.11059

		10.025		0.09426

		10.05		0.07959

		10.075		0.06602

		10.1		0.05129

		10.125		0.03775

		10.15		0.02924

		10.175		0.01743

		10.2		0.01198

		10.225		0.00583

		10.25		0.00152

		10.275		-0.00137

		10.3		-0.00288

		10.325		-0.0048

		10.35		-0.00452

		10.375		-0.00438

		10.4		-0.00644

		10.425		-0.00631

		10.45		-0.00649

		10.475		-0.00591

		10.5		-0.00566

		10.525		-0.0069

		10.55		-0.00728

		10.575		-0.00576

		10.6		-0.00591

		10.625		-0.00647

		10.65		-0.00662

		10.675		-0.00551

		10.7		-0.00814

		10.725		-0.00773

		10.75		-0.00637

		10.775		-0.00672

		10.8		-0.00673

		10.825		-0.00675

		10.85		-0.00781

		10.875		-0.00783

		10.9		-0.00797

		10.925		-0.01015

		10.95		-0.00745

		10.975		-0.00589

		11		-0.00699

		11.025		-0.00728

		11.05		-0.00674

		11.075		-0.00796

		11.1		-0.00608

		11.125		-0.00771

		11.15		-0.00648

		11.175		-0.0069

		11.2		-0.00595

		11.225		-0.00749

		11.25		-0.00637

		11.275		-0.00528

		11.3		-0.0072

		11.325		-0.00662

		11.35		-0.00595

		11.375		-0.0061

		11.4		-0.00845

		11.425		-0.00846

		11.45		-0.00688

		11.475		-0.00605

		11.5		-0.00578

		11.525		-0.00649

		11.55		-0.00728

		11.575		-0.00605

		11.6		-0.00784

		11.625		-0.0062

		11.65		-0.00743

		11.675		-0.00797

		11.7		-0.00634

		11.725		-0.00731

		11.75		-0.00601

		11.775		-0.00633

		11.8		-0.00634

		11.825		-0.00667

		11.85		-0.00527

		11.875		-0.00625

		11.9		-0.00632

		11.925		-0.0065

		11.95		-0.00763

		11.975		-0.00622

		12		-0.00759

		12.025		-0.0076

		12.05		-0.00467

		12.075		-0.00844

		12.1		-0.0078

		12.125		-0.00739

		12.15		-0.00668

		12.175		-0.00788

		12.2		-0.00765

		12.225		-0.0073

		12.25		-0.00645

		12.275		-0.00705

		12.3		-0.00809

		12.325		-0.00726

		12.35		-0.00683

		12.375		-0.00693

		12.4		-0.00863

		12.425		-0.00439

		12.45		-0.00668

		12.475		-0.00649

		12.5		-0.00734

		12.525		-0.0063

		12.55		-0.00751

		12.575		-0.00812

		12.6		-0.00809

		12.625		-0.00821

		12.65		-0.00669

		12.675		-0.01013

		12.7		-0.00939

		12.725		-0.01055

		12.75		-0.00929

		12.775		-0.01043

		12.8		-0.01331

		12.825		-0.01578

		12.85		-0.01069

		12.875		-0.01043

		12.9		-0.00891

		12.925		-0.00676

		12.95		-0.0072

		12.975		-0.0072

		13		-0.00715

		13.025		-0.00707

		13.05		-0.00695

		13.075		-0.0086

		13.1		-0.00635

		13.125		-0.00789

		13.15		-0.00741

		13.175		-0.0059

		13.2		-0.00725

		13.225		-0.0063

		13.25		-0.00759

		13.275		-0.00824

		13.3		-0.00752

		13.325		-0.00602

		13.35		-0.00627

		13.375		-0.00724

		13.4		-0.00675

		13.425		-0.00844

		13.45		-0.00705

		13.475		-0.00743

		13.5		-0.00916

		13.525		-0.00659

		13.55		-0.00701

		13.575		-0.00813

		13.6		-0.00865

		13.625		-0.00611

		13.65		-0.00694

		13.675		-0.00582

		13.7		-0.00666

		13.725		-0.0083

		13.75		-0.00666

		13.775		-0.00745

		13.8		-0.00687

		13.825		-0.00557

		13.85		-0.00793

		13.875		-0.00709

		13.9		-0.00735

		13.925		-0.00652

		13.95		-0.00596

		13.975		-0.00516

		14		-0.00562

		14.025		-0.00591

		14.05		-0.00669

		14.075		-0.00682

		14.1		-0.00667

		14.125		-0.00542

		14.15		-0.00646

		14.175		-0.00782

		14.2		-0.00677

		14.225		-0.00425

		14.25		-0.00563

		14.275		-0.00496

		14.3		-0.0044

		14.325		-0.00414

		14.35		-0.00553

		14.375		-0.00484

		14.4		-0.00595

		14.425		-0.00609

		14.45		-0.0073

		14.475		-0.00713

		14.5		-0.00722

		14.525		-0.00722

		14.55		-0.01007

		14.575		-0.00764

		14.6		-0.0053

		14.625		-0.0066

		14.65		-0.00725

		14.675		-0.00805

		14.7		-0.00714

		14.725		-0.00768

		14.75		-0.00568

		14.775		-0.00693

		14.8		-0.00501

		14.825		-0.00687

		14.85		-0.00539

		14.875		-0.0069

		14.9		-0.00606

		14.925		-0.00608

		14.95		-0.00787

		14.975		-0.00568

		15		-0.00488

		15.025		-0.0042

		15.05		-0.00491

		15.075		-0.00612

		15.1		-0.00561

		15.125		-0.00574

		15.15		-0.00815

		15.175		-0.00586

		15.2		-0.00504

		15.225		-0.00546

		15.25		-0.0053

		15.275		-0.00805

		15.3		-0.0059

		15.325		-0.00834

		15.35		-0.00731

		15.375		-0.00666

		15.4		-0.00709

		15.425		-0.00629

		15.45		-0.00555

		15.475		-0.00521

		15.5		-0.00563

		15.525		-0.00685

		15.55		-0.00712

		15.575		-0.00588

		15.6		-0.00629

		15.625		-0.00611

		15.65		-0.00778

		15.675		-0.00555

		15.7		-0.00594

		15.725		-0.00675

		15.75		-0.00616

		15.775		-0.00615

		15.8		-0.00624

		15.825		-0.00651

		15.85		-0.00555

		15.875		-0.00698

		15.9		-0.00551

		15.925		-0.00708

		15.95		-0.00535

		15.975		-0.00467

		16		-0.00521

		16.025		-0.00682

		16.05		-0.00605

		16.075		-0.00647

		16.1		-0.00615

		16.125		-0.00544

		16.15		-0.00582

		16.175		-0.00591

		16.2		-0.00732

		16.225		-0.00497

		16.25		-0.00601

		16.275		-0.00681

		16.3		-0.00574

		16.325		-0.00629

		16.35		-0.00642

		16.375		-0.0071

		16.4		-0.006

		16.425		-0.00428

		16.45		-0.00669

		16.475		-0.00547

		16.5		-0.00617

		16.525		-0.0064

		16.55		-0.00603

		16.575		-0.00677

		16.6		-0.00543

		16.625		-0.00702

		16.65		-0.00584

		16.675		-0.00637

		16.7		-0.00533

		16.725		-0.00492

		16.75		-0.00491

		16.775		-0.00569

		16.8		-0.00504

		16.825		-0.00675

		16.85		-0.006

		16.875		-0.00596

		16.9		-0.0053

		16.925		-0.0048

		16.95		-0.00531

		16.975		-0.00348

		17		-0.00479

		17.025		-0.00672

		17.05		-0.0041

		17.075		-0.00587

		17.1		-0.0056

		17.125		-0.00639

		17.15		-0.00782

		17.175		-0.00601

		17.2		-0.00565

		17.225		-0.00645

		17.25		-0.00745

		17.275		-0.00629

		17.3		-0.00632

		17.325		-0.00655

		17.35		-0.0063

		17.375		-0.00576

		17.4		-0.00588

		17.425		-0.00563

		17.45		-0.00617

		17.475		-0.0059

		17.5		-0.00488

		17.525		-0.00566

		17.55		-0.00577

		17.575		-0.00511

		17.6		-0.0046

		17.625		-0.0064

		17.65		-0.00625

		17.675		-0.00333

		17.7		-0.0064

		17.725		-0.00628

		17.75		-0.00693

		17.775		-0.00634

		17.8		-0.00717

		17.825		-0.00744

		17.85		-0.00691

		17.875		-0.00655

		17.9		-0.00623

		17.925		-0.00544

		17.95		-0.0077

		17.975		-0.00706

		18		-0.00684

		18.025		-0.00549

		18.05		-0.00576

		18.075		-0.00522

		18.1		-0.00711

		18.125		-0.00626

		18.15		-0.00474

		18.175		-0.00498

		18.2		-0.00561

		18.225		-0.00486

		18.25		-0.00512

		18.275		-0.00501

		18.3		-0.00502

		18.325		-0.00517

		18.35		-0.00433

		18.375		-0.00384

		18.4		-0.00435

		18.425		-0.00422

		18.45		-0.00304

		18.475		-0.00457

		18.5		-0.00521

		18.525		-0.00469

		18.55		-0.00454

		18.575		-0.0049

		18.6		-0.00555

		18.625		-0.00429

		18.65		-0.00428

		18.675		-0.00393

		18.7		-0.00378

		18.725		-0.00314

		18.75		-0.00452

		18.775		-0.00391

		18.8		-0.00311

		18.825		-0.00237

		18.85		-0.00187

		18.875		-0.00151

		18.9		-0.0005

		18.925		-0.0005

		18.95		0.00378

		18.975		0.00458

		19		0.00571

		19.025		0.00829

		19.05		0.01154

		19.075		0.01368

		19.1		0.01839

		19.125		0.02061

		19.15		0.02488

		19.175		0.0291

		19.2		0.02956

		19.225		0.03379

		19.25		0.03423

		19.275		0.03672

		19.3		0.03535

		19.325		0.03403

		19.35		0.03385

		19.375		0.03047

		19.4		0.03035

		19.425		0.02894

		19.45		0.02712

		19.475		0.02248

		19.5		0.01962

		19.525		0.01895

		19.55		0.01558

		19.575		0.01504

		19.6		0.01232

		19.625		0.01327

		19.65		0.00976

		19.675		0.00901

		19.7		0.01013

		19.725		0.00866

		19.75		0.00819

		19.775		0.0083

		19.8		0.00794

		19.825		0.00794

		19.85		0.00745

		19.875		0.00921

		19.9		0.01007

		19.925		0.01201

		19.95		0.0112

		19.975		0.01263

		20		0.01589

		20.025		0.01712

		20.05		0.01957

		20.075		0.02062

		20.1		0.02714

		20.125		0.02894

		20.15		0.03007

		20.175		0.03428

		20.2		0.03458

		20.225		0.03563

		20.25		0.03521

		20.275		0.0345

		20.3		0.03251

		20.325		0.02921

		20.35		0.02612

		20.375		0.02177

		20.4		0.01758

		20.425		0.01396

		20.45		0.0105

		20.475		0.00687

		20.5		0.00448

		20.525		0.00097

		20.55		0.00084

		20.575		-0.00096

		20.6		-0.00311

		20.625		-0.00264

		20.65		-0.00227

		20.675		-0.00408

		20.7		-0.00454

		20.725		-0.00301

		20.75		-0.00215

		20.775		-0.00468

		20.8		-0.00383

		20.825		-0.00312

		20.85		-0.00468

		20.875		-0.00444

		20.9		-0.00396

		20.925		-0.00447

		20.95		-0.00403

		20.975		-0.00405

		21		-0.00412

		21.025		-0.00275

		21.05		-0.00397

		21.075		-0.00368

		21.1		-0.00429

		21.125		-0.00434

		21.15		-0.00449

		21.175		-0.00348

		21.2		-0.00358

		21.225		-0.00465

		21.25		-0.00464

		21.275		-0.00433

		21.3		-0.0036

		21.325		-0.00445

		21.35		-0.0036

		21.375		-0.00385

		21.4		-0.00445

		21.425		-0.00491

		21.45		-0.0036

		21.475		-0.0042

		21.5		-0.00276

		21.525		-0.00464

		21.55		-0.00509

		21.575		-0.00464

		21.6		-0.00475

		21.625		-0.00509

		21.65		-0.0032

		21.675		-0.00509

		21.7		-0.0026

		21.725		-0.00426

		21.75		-0.00484

		21.775		-0.00519

		21.8		-0.00482

		21.825		-0.00247

		21.85		-0.00293

		21.875		-0.00456

		21.9		-0.00432

		21.925		-0.00302

		21.95		-0.00372

		21.975		-0.00349

		22		-0.00303

		22.025		-0.00336

		22.05		-0.00373

		22.075		-0.00336

		22.1		-0.00548

		22.125		-0.00524

		22.15		-0.00465

		22.175		-0.00524

		22.2		-0.00419

		22.225		-0.00281

		22.25		-0.00235

		22.275		-0.00466

		22.3		-0.00419

		22.325		-0.00468

		22.35		-0.00363

		22.375		-0.00433

		22.4		-0.0048

		22.425		-0.00412

		22.45		-0.0039

		22.475		-0.00448

		22.5		-0.00317

		22.525		-0.00378

		22.55		-0.00329

		22.575		-0.00424

		22.6		-0.00401

		22.625		-0.00588

		22.65		-0.00378

		22.675		-0.00297

		22.7		-0.00487

		22.725		-0.00462

		22.75		-0.00368

		22.775		-0.00297

		22.8		-0.00321

		22.825		-0.00357

		22.85		-0.00574

		22.875		-0.00466

		22.9		-0.00395

		22.925		-0.00429

		22.95		-0.00428

		22.975		-0.00414

		23		-0.00438

		23.025		-0.00509

		23.05		-0.00496

		23.075		-0.00581

		23.1		-0.00471

		23.125		-0.00322

		23.15		-0.0045

		23.175		-0.00542

		23.2		-0.00532

		23.225		-0.00452

		23.25		-0.00533

		23.275		-0.00496

		23.3		-0.00497

		23.325		-0.00438

		23.35		-0.00333

		23.375		-0.00617

		23.4		-0.00404

		23.425		-0.00486

		23.45		-0.00285

		23.475		-0.00381

		23.5		-0.00489

		23.525		-0.00595

		23.55		-0.00533

		23.575		-0.0032

		23.6		-0.00568

		23.625		-0.00424

		23.65		-0.00543

		23.675		-0.00471

		23.7		-0.00564

		23.725		-0.00514

		23.75		-0.00454

		23.775		-0.00397

		23.8		-0.005

		23.825		-0.00381

		23.85		-0.00507

		23.875		-0.00437

		23.9		-0.00379

		23.925		-0.00655

		23.95		-0.00555

		23.975		-0.00588

		24		-0.00427

		24.025		-0.00357

		24.05		-0.00416

		24.075		-0.00462

		24.1		-0.00322

		24.125		-0.00474

		24.15		-0.00393

		24.175		-0.00498

		24.2		-0.00427

		24.225		-0.00463

		24.25		-0.00382

		24.275		-0.00429

		24.3		-0.00464

		24.325		-0.00512

		24.35		-0.00479

		24.375		-0.00469

		24.4		-0.006

		24.425		-0.00493

		24.45		-0.0065

		24.475		-0.00426

		24.5		-0.00472

		24.525		-0.0046

		24.55		-0.0041

		24.575		-0.00515

		24.6		-0.00454

		24.625		-0.00407

		24.65		-0.00496

		24.675		-0.00441

		24.7		-0.00475

		24.725		-0.00535

		24.75		-0.0035

		24.775		-0.00384

		24.8		-0.00478

		24.825		-0.00468

		24.85		-0.00305

		24.875		-0.00421

		24.9		-0.00504

		24.925		-0.00469

		24.95		-0.00598

		24.975		-0.00445

		25		-0.00504

		25.025		-0.00421

		25.05		-0.00564

		25.075		-0.00445

		25.1		-0.00503

		25.125		-0.00436

		25.15		-0.0039

		25.175		-0.0061

		25.2		-0.00389

		25.225		-0.00425

		25.25		-0.00403

		25.275		-0.00413

		25.3		-0.00472

		25.325		-0.00391

		25.35		-0.00471

		25.375		-0.00497

		25.4		-0.0032

		25.425		-0.00475

		25.45		-0.00476

		25.475		-0.00525

		25.5		-0.00442

		25.525		-0.00467

		25.55		-0.00357

		25.575		-0.00467

		25.6		-0.00456

		25.625		-0.00444

		25.65		-0.00616

		25.675		-0.0042

		25.7		-0.00467

		25.725		-0.00503

		25.75		-0.00586

		25.775		-0.00524

		25.8		-0.00489

		25.825		-0.00573

		25.85		-0.00337

		25.875		-0.00533

		25.9		-0.00349

		25.925		-0.00302

		25.95		-0.00506

		25.975		-0.00504

		26		-0.00542

		26.025		-0.00554

		26.05		-0.00444

		26.075		-0.00515

		26.1		-0.00516

		26.125		-0.00479

		26.15		-0.00444

		26.175		-0.00505

		26.2		-0.00323

		26.225		-0.00432

		26.25		-0.00419

		26.275		-0.00324

		26.3		-0.00469

		26.325		-0.00383

		26.35		-0.00422

		26.375		-0.00388

		26.4		-0.0041

		26.425		-0.00618

		26.45		-0.00495

		26.475		-0.00483

		26.5		-0.00589

		26.525		-0.00688

		26.55		-0.00483

		26.575		-0.00458

		26.6		-0.00449

		26.625		-0.0056

		26.65		-0.00448

		26.675		-0.00511

		26.7		-0.0038

		26.725		-0.0044

		26.75		-0.00403

		26.775		-0.00467

		26.8		-0.0038

		26.825		-0.00622

		26.85		-0.00453

		26.875		-0.00402

		26.9		-0.00405

		26.925		-0.00428

		26.95		-0.00541

		26.975		-0.00528

		27		-0.00382

		27.025		-0.00612

		27.05		-0.00482

		27.075		-0.00431

		27.1		-0.00503

		27.125		-0.00394

		27.15		-0.00515

		27.175		-0.00371

		27.2		-0.00431

		27.225		-0.0044

		27.25		-0.00356

		27.275		-0.00415

		27.3		-0.00281

		27.325		-0.00379

		27.35		-0.00293

		27.375		-0.00281

		27.4		-0.00316

		27.425		-0.00365

		27.45		-0.00376

		27.475		-0.00231

		27.5		-0.00353

		27.525		-0.00548

		27.55		-0.00269

		27.575		-0.00329

		27.6		-0.00375

		27.625		-0.00244

		27.65		-0.00428

		27.675		-0.00294

		27.7		-0.00406

		27.725		-0.00343

		27.75		-0.0057

		27.775		-0.00484

		27.8		-0.0029

		27.825		-0.0035

		27.85		-0.00366

		27.875		-0.00534

		27.9		-0.00437

		27.925		-0.00375

		27.95		-0.0052

		27.975		-0.00494

		28		-0.00412

		28.025		-0.0058

		28.05		-0.00517

		28.075		-0.00471

		28.1		-0.00532

		28.125		-0.00509

		28.15		-0.00422

		28.175		-0.00398

		28.2		-0.00433

		28.225		-0.00472

		28.25		-0.00485

		28.275		-0.00374

		28.3		-0.00447

		28.325		-0.00437

		28.35		-0.00436

		28.375		-0.00364

		28.4		-0.00327

		28.425		-0.00352

		28.45		-0.00266

		28.475		-0.00146

		28.5		-0.00294

		28.525		0.00025

		28.55		0.00368

		28.575		0.01033

		28.6		0.01664

		28.625		0.02334

		28.65		0.03551

		28.675		0.05289

		28.7		0.06955

		28.725		0.09227

		28.75		0.11622

		28.775		0.14265

		28.8		0.16922

		28.825		0.19171

		28.85		0.21118

		28.875		0.22546

		28.9		0.23494

		28.925		0.23919

		28.95		0.23783

		28.975		0.23164

		29		0.22455

		29.025		0.21626

		29.05		0.20636

		29.075		0.20176

		29.1		0.19788

		29.125		0.19739

		29.15		0.20131

		29.175		0.20734

		29.2		0.21483

		29.225		0.22168

		29.25		0.22518

		29.275		0.22932

		29.3		0.22827

		29.325		0.22226

		29.35		0.21013

		29.375		0.19633

		29.4		0.17794

		29.425		0.15464

		29.45		0.13147

		29.475		0.10788

		29.5		0.08452

		29.525		0.06514

		29.55		0.04887

		29.575		0.03462

		29.6		0.02481

		29.625		0.0141

		29.65		0.00979

		29.675		0.00523

		29.7		0.00302

		29.725		0.00088

		29.75		-0.00087

		29.775		-0.00247

		29.8		-0.00322

		29.825		-0.0032

		29.85		-0.00369

		29.875		-0.00259

		29.9		-0.00394

		29.925		-0.00161

		29.95		-0.00469

		29.975		-0.00407

		30		-0.00186

		30.025		-0.00494

		30.05		-0.00333

		30.075		-0.00553

		30.1		-0.00306

		30.125		-0.0044

		30.15		-0.00355

		30.175		-0.00256

		30.2		-0.00329

		30.225		-0.00365

		30.25		-0.00329

		30.275		-0.00378

		30.3		-0.00328

		30.325		-0.00425

		30.35		-0.00306

		30.375		-0.00366

		30.4		-0.00492

		30.425		-0.00395

		30.45		-0.00441

		30.475		-0.00369

		30.5		-0.00393

		30.525		-0.00305

		30.55		-0.00451

		30.575		-0.00513

		30.6		-0.00368

		30.625		-0.00585

		30.65		-0.0059

		30.675		-0.0044

		30.7		-0.00539

		30.725		-0.00464

		30.75		-0.00479

		30.775		-0.00539

		30.8		-0.0059

		30.825		-0.0054

		30.85		-0.00528

		30.875		-0.00504

		30.9		-0.00443

		30.925		-0.00396

		30.95		-0.00687

		30.975		-0.00455

		31		-0.00406

		31.025		-0.00454

		31.05		-0.0054

		31.075		-0.00649

		31.1		-0.00527

		31.125		-0.0059

		31.15		-0.00699

		31.175		-0.00516

		31.2		-0.00576

		31.225		-0.00271

		31.25		-0.00519

		31.275		-0.00483

		31.3		-0.00444

		31.325		-0.00522

		31.35		-0.00261

		31.375		-0.00409

		31.4		-0.00276

		31.425		-0.00126

		31.45		-0.00365

		31.475		-0.00163

		31.5		-0.00138

		31.525		-0.00062

		31.55		-0.0015

		31.575		-0.00138

		31.6		-0.00164

		31.625		-0.00063

		31.65		-0.00288

		31.675		-0.00288

		31.7		-0.00452

		31.725		-0.00176

		31.75		-0.00265

		31.775		-0.00367

		31.8		-0.00354

		31.825		-0.00554

		31.85		-0.00379

		31.875		-0.00528

		31.9		-0.0045

		31.925		-0.00506

		31.95		-0.00492

		31.975		-0.00391

		32		-0.00381

		32.025		-0.00383

		32.05		-0.0046

		32.075		-0.00318

		32.1		-0.00267

		32.125		-0.00241

		32.15		-0.00329

		32.175		-0.00252

		32.2		-0.00387

		32.225		-0.00424

		32.25		-0.00361

		32.275		-0.00374

		32.3		-0.00298

		32.325		-0.00261

		32.35		-0.00385

		32.375		-0.00484

		32.4		-0.00448

		32.425		-0.0036

		32.45		-0.0031

		32.475		-0.00198

		32.5		-0.00371

		32.525		-0.00384

		32.55		-0.00273

		32.575		-0.00458

		32.6		-0.00198

		32.625		-0.00356

		32.65		-0.00296

		32.675		-0.00408

		32.7		-0.00296

		32.725		-0.00419

		32.75		-0.00408

		32.775		-0.00407

		32.8		-0.00494

		32.825		-0.0063

		32.85		-0.00641

		32.875		-0.0058

		32.9		-0.00617

		32.925		-0.00601

		32.95		-0.00604

		32.975		-0.00651

		33		-0.00613

		33.025		-0.00576

		33.05		-0.00505

		33.075		-0.00774

		33.1		-0.0076

		33.125		-0.00665

		33.15		-0.00565

		33.175		-0.00747

		33.2		-0.00697

		33.225		-0.00612

		33.25		-0.00777

		33.275		-0.00634

		33.3		-0.00539

		33.325		-0.00744

		33.35		-0.00809

		33.375		-0.00734

		33.4		-0.0071

		33.425		-0.00616

		33.45		-0.00675

		33.475		-0.00829

		33.5		-0.00806

		33.525		-0.00791

		33.55		-0.00717

		33.575		-0.00768

		33.6		-0.00752

		33.625		-0.00911

		33.65		-0.00738

		33.675		-0.00834

		33.7		-0.00782

		33.725		-0.00588

		33.75		-0.00686

		33.775		-0.00864

		33.8		-0.00667

		33.825		-0.00717

		33.85		-0.00695

		33.875		-0.00704

		33.9		-0.00694

		33.925		-0.00707

		33.95		-0.00633

		33.975		-0.00649

		34		-0.00662

		34.025		-0.00674

		34.05		-0.00831

		34.075		-0.00666

		34.1		-0.00661

		34.125		-0.00759

		34.15		-0.00636

		34.175		-0.00601

		34.2		-0.00709

		34.225		-0.00748

		34.25		-0.00672

		34.275		-0.0062

		34.3		-0.00611

		34.325		-0.00524

		34.35		-0.00756

		34.375		-0.00829

		34.4		-0.00709

		34.425		-0.00674

		34.45		-0.00659

		34.475		-0.00574

		34.5		-0.00614

		34.525		-0.00603

		34.55		-0.00653

		34.575		-0.00589

		34.6		-0.00702

		34.625		-0.00612

		34.65		-0.00723

		34.675		-0.00626

		34.7		-0.00651

		34.725		-0.00648

		34.75		-0.00675

		34.775		-0.00563

		34.8		-0.00783

		34.825		-0.00392

		34.85		-0.00577

		34.875		-0.00616

		34.9		-0.00479

		34.925		-0.00518

		34.95		-0.00197

		34.975		-0.00393

		35		-0.00371

		35.025		-0.0049

		35.05		-0.00587

		35.075		-0.00618

		35.1		-0.0051

		35.125		-0.00597

		35.15		-0.00655

		35.175		-0.00476

		35.2		-0.00629

		35.225		-0.00667

		35.25		-0.00668

		35.275		-0.00483

		35.3		-0.00603

		35.325		-0.00621

		35.35		-0.00606

		35.375		-0.00508

		35.4		-0.00683

		35.425		-0.00625

		35.45		-0.00675

		35.475		-0.00571

		35.5		-0.00691

		35.525		-0.00665

		35.55		-0.00435

		35.575		-0.00565

		35.6		-0.00726

		35.625		-0.00725

		35.65		-0.00663

		35.675		-0.00691

		35.7		-0.00727

		35.725		-0.00678

		35.75		-0.00733

		35.775		-0.00621

		35.8		-0.00632

		35.825		-0.00731

		35.85		-0.00653

		35.875		-0.00683

		35.9		-0.00654

		35.925		-0.00597

		35.95		-0.008

		35.975		-0.00618

		36		-0.00725

		36.025		-0.00678

		36.05		-0.00642

		36.075		-0.00693

		36.1		-0.00773

		36.125		-0.00752

		36.15		-0.00535

		36.175		-0.00579

		36.2		-0.00644

		36.225		-0.00574

		36.25		-0.00755

		36.275		-0.00578

		36.3		-0.00656

		36.325		-0.00504

		36.35		-0.00526

		36.375		-0.00732

		36.4		-0.00562

		36.425		-0.00777

		36.45		-0.00823

		36.475		-0.00628

		36.5		-0.00605

		36.525		-0.00641

		36.55		-0.00769

		36.575		-0.00708

		36.6		-0.00648

		36.625		-0.00715

		36.65		-0.00516

		36.675		-0.00751

		36.7		-0.00671

		36.725		-0.0066

		36.75		-0.00838

		36.775		-0.00491

		36.8		-0.00492

		36.825		-0.00567

		36.85		-0.00674

		36.875		-0.00738

		36.9		-0.00508

		36.925		-0.00536

		36.95		-0.00582

		36.975		-0.00669

		37		-0.0063

		37.025		-0.00675

		37.05		-0.0083

		37.075		-0.00657

		37.1		-0.00633

		37.125		-0.00519

		37.15		-0.00603

		37.175		-0.00748

		37.2		-0.00579

		37.225		-0.00589

		37.25		-0.00625

		37.275		-0.00624

		37.3		-0.00552

		37.325		-0.00481

		37.35		-0.00516

		37.375		-0.00515

		37.4		-0.00728

		37.425		-0.00633

		37.45		-0.00662

		37.475		-0.00637

		37.5		-0.00611

		37.525		-0.00577

		37.55		-0.00632

		37.575		-0.00601

		37.6		-0.00638

		37.625		-0.00492

		37.65		-0.00766

		37.675		-0.00516

		37.7		-0.00554

		37.725		-0.00517

		37.75		-0.00723

		37.775		-0.00722

		37.8		-0.00638

		37.825		-0.0071

		37.85		-0.00674

		37.875		-0.00647

		37.9		-0.00683

		37.925		-0.00634

		37.95		-0.00433

		37.975		-0.00631

		38		-0.00596

		38.025		-0.00619

		38.05		-0.0068

		38.075		-0.00687

		38.1		-0.00583

		38.125		-0.00562

		38.15		-0.00667

		38.175		-0.00536

		38.2		-0.00558

		38.225		-0.00687

		38.25		-0.00584

		38.275		-0.00557

		38.3		-0.00604

		38.325		-0.00496

		38.35		-0.0038

		38.375		-0.00308

		38.4		-0.00579

		38.425		-0.00416

		38.45		0.00012

		38.475		0.00132

		38.5		0.00888

		38.525		0.01625

		38.55		0.02896

		38.575		0.04449

		38.6		0.05891

		38.625		0.0747

		38.65		0.08758

		38.675		0.09646

		38.7		0.09834

		38.725		0.09411

		38.75		0.08666

		38.775		0.07389

		38.8		0.05857

		38.825		0.04396

		38.85		0.03207

		38.875		0.02212

		38.9		0.01554

		38.925		0.00727

		38.95		0.00347

		38.975		0.00072

		39		-0.00036

		39.025		-0.00239

		39.05		-0.00391

		39.075		-0.00393

		39.1		-0.00463

		39.125		-0.00511

		39.15		-0.00571

		39.175		-0.00475

		39.2		-0.00356

		39.225		-0.00466

		39.25		-0.00501

		39.275		-0.00671

		39.3		-0.0036

		39.325		-0.00406

		39.35		-0.00379

		39.375		-0.00665

		39.4		-0.00236

		39.425		-0.00462

		39.45		-0.0045

		39.475		-0.0058

		39.5		-0.00426

		39.525		-0.00463

		39.55		-0.00533

		39.575		-0.00581

		39.6		-0.00595

		39.625		-0.00689

		39.65		-0.00663

		39.675		-0.00559

		39.7		-0.00841

		39.725		-0.00641

		39.75		-0.00665

		39.775		-0.00854

		39.8		-0.00617

		39.825		-0.00605

		39.85		-0.00487

		39.875		-0.00665

		39.9		-0.00466

		39.925		-0.00525

		39.95		-0.00621
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Position (mm)

Absorbance

-0.00856

-0.0078

-0.00929

-0.00995

-0.01048

-0.01001

-0.00986

-0.01098

-0.00927

-0.00763

-0.00847

-0.00894

-0.00879

-0.0088

-0.00976

-0.00974

-0.00851

-0.01022

-0.01073

-0.00949

-0.00844

-0.00802

-0.00806

-0.00886

-0.00761

-0.00872

-0.00909

-0.00992

-0.00867

-0.0082

-0.00985

-0.00863

-0.00768
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0
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-0.00484

-0.00656

-0.00571

-0.00519

-0.00667

-0.00653

-0.00627

-0.00576

-0.00429

-0.0054

-0.0061

-0.00631

-0.00548

-0.00622

-0.00692

-0.00633

-0.00671

-0.00439

-0.00637

-0.00625

-0.0054

-0.00673

-0.00666

-0.00552

-0.00527

-0.00515

-0.0043

-0.00588

-0.00651

-0.0066

-0.00692

-0.00599

-0.00451

-0.00683

-0.00768

-0.00587

-0.00711

-0.00599

-0.00452

-0.00747

-0.00628

-0.00616

-0.00479

-0.00604

-0.0066

-0.00589

-0.00699

-0.00553

-0.00745

-0.00651

-0.00515

-0.00698

-0.00514

-0.00601

-0.00579

-0.00552

-0.00555

-0.00308

-0.00271

-0.00408

-0.00502

-0.00538

-0.0057

-0.00449

-0.00609

-0.00498

-0.00573

-0.00593

-0.00606

-0.00644

-0.00423

-0.00447

-0.00621

-0.00509

-0.0046

-0.00492

-0.00553

-0.00568

-0.00583

-0.00474

-0.00545

-0.00399

-0.00518

-0.00534

-0.00677

-0.00507

-0.00655

-0.00534

-0.00473

-0.0049

-0.00512

-0.00548

-0.00622

-0.00496

-0.00513

-0.00666

-0.00561

-0.00728

-0.00618

-0.00749

-0.00702

-0.00534

-0.00789

-0.00665

-0.00704

-0.00704

-0.00699

-0.00764

-0.00707

-0.00694

-0.00517

-0.00656

-0.00639

-0.00526

-0.00708

-0.00622

-0.00609

-0.00739

-0.00532

-0.00701

-0.00677

-0.00745

-0.00612

-0.006

-0.00561

-0.00516

-0.00656

-0.00683

-0.00481

-0.00648

-0.00479

-0.00563

-0.00495
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-0.0076

-0.00749
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		0		-0.00856

		0.025		-0.0078

		0.05		-0.00929

		0.075		-0.00995

		0.1		-0.01048

		0.125		-0.01001

		0.15		-0.00986

		0.175		-0.01098

		0.2		-0.00927

		0.225		-0.00763

		0.25		-0.00847

		0.275		-0.00894

		0.3		-0.00879

		0.325		-0.0088

		0.35		-0.00976

		0.375		-0.00974

		0.4		-0.00851
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		0.525		-0.00802

		0.55		-0.00806
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		0.6		-0.00761

		0.625		-0.00872

		0.65		-0.00909

		0.675		-0.00992

		0.7		-0.00867

		0.725		-0.0082

		0.75		-0.00985

		0.775		-0.00863

		0.8		-0.00768

		0.825		-0.00918

		0.85		-0.00932

		0.875		-0.00892

		0.9		-0.00864

		0.925		-0.01013
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		0.975		-0.00846

		1		-0.00892

		1.025		-0.00972

		1.05		-0.00808

		1.075		-0.00971
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		1.2		-0.00902

		1.225		-0.00902
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		1.725		-0.00858

		1.75		-0.0086

		1.775		-0.00747

		1.8		-0.0095

		1.825		-0.00731

		1.85		-0.0087

		1.875		-0.00882

		1.9		-0.00935

		1.925		-0.01061

		1.95		-0.00893

		1.975		-0.00985

		2		-0.00908

		2.025		-0.00902

		2.05		-0.00755

		2.075		-0.00926

		2.1		-0.01002

		2.125		-0.00892

		2.15		-0.00839

		2.175		-0.0096

		2.2		-0.00836

		2.225		-0.00866

		2.25		-0.00826

		2.275		-0.00917

		2.3		-0.00918

		2.325		-0.00837

		2.35		-0.00716

		2.375		-0.00807

		2.4		-0.00888

		2.425		-0.00888

		2.45		-0.007
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		2.775		-0.00865

		2.8		-0.00727

		2.825		-0.00647

		2.85		-0.00839

		2.875		-0.00756

		2.9		-0.00863

		2.925		-0.00836

		2.95		-0.00782

		2.975		-0.00808

		3		-0.00683

		3.025		-0.00864

		3.05		-0.00773

		3.075		-0.00731

		3.1		-0.00861

		3.125		-0.00706

		3.15		-0.00829

		3.175		-0.00759

		3.2		-0.00721

		3.225		-0.00735

		3.25		-0.0088

		3.275		-0.00857

		3.3		-0.00802

		3.325		-0.00791

		3.35		-0.0075

		3.375		-0.00856

		3.4		-0.00753

		3.425		-0.00839

		3.45		-0.00838

		3.475		-0.00892

		3.5		-0.00906

		3.525		-0.00774

		3.55		-0.00814

		3.575		-0.00642

		3.6		-0.00774

		3.625		-0.00897

		3.65		-0.00789

		3.675		-0.00604

		3.7		-0.00271

		3.725		-0.00486

		3.75		-0.00757

		3.775		-0.00743

		3.8		-0.00857

		3.825		-0.00826

		3.85		-0.00845

		3.875		-0.00762

		3.9		-0.00763

		3.925		-0.00818

		3.95		-0.00846

		3.975		-0.00834

		4		-0.01002

		4.025		-0.00768

		4.05		-0.0094

		4.075		-0.00803

		4.1		-0.00751

		4.125		-0.00804

		4.15		-0.00801

		4.175		-0.00936

		4.2		-0.00922

		4.225		-0.0074

		4.25		-0.00763

		4.275		-0.00705

		4.3		-0.0077

		4.325		-0.00717

		4.35		-0.00792

		4.375		-0.00621

		4.4		-0.00897

		4.425		-0.00716

		4.45		-0.00918

		4.475		-0.00794

		4.5		-0.00609

		4.525		-0.00835

		4.55		-0.00885

		4.575		-0.00663

		4.6		-0.00857

		4.625		-0.00829

		4.65		-0.00857

		4.675		-0.00794

		4.7		-0.00873

		4.725		-0.00781

		4.75		-0.0087

		4.775		-0.00785

		4.8		-0.00809

		4.825		-0.00691

		4.85		-0.00702

		4.875		-0.00743

		4.9		-0.01052

		4.925		-0.00959

		4.95		-0.00706

		4.975		-0.00715

		5		-0.00678

		5.025		-0.00716

		5.05		-0.00596

		5.075		-0.00688

		5.1		-0.00857

		5.125		-0.00625

		5.15		-0.00753

		5.175		-0.00784

		5.2		-0.0073

		5.225		-0.00716

		5.25		-0.00713

		5.275		-0.00782

		5.3		-0.00904

		5.325		-0.00709

		5.35		-0.00855

		5.375		-0.00756

		5.4		-0.00915

		5.425		-0.00876

		5.45		-0.00743

		5.475		-0.0091

		5.5		-0.00747

		5.525		-0.00758

		5.55		-0.00698

		5.575		-0.00731

		5.6		-0.00641

		5.625		-0.0068

		5.65		-0.00762

		5.675		-0.0076

		5.7		-0.00761

		5.725		-0.00801

		5.75		-0.00735

		5.775		-0.00916

		5.8		-0.00915

		5.825		-0.00791

		5.85		-0.00818

		5.875		-0.00973

		5.9		-0.00677

		5.925		-0.00837

		5.95		-0.00827

		5.975		-0.00703

		6		-0.0091

		6.025		-0.00735

		6.05		-0.00786

		6.075		-0.00663

		6.1		-0.00703

		6.125		-0.00904

		6.15		-0.00748

		6.175		-0.00753

		6.2		-0.00924

		6.225		-0.00822

		6.25		-0.00948

		6.275		-0.0086

		6.3		-0.00766

		6.325		-0.00938

		6.35		-0.00794

		6.375		-0.00862

		6.4		-0.00673

		6.425		-0.00769

		6.45		-0.00862

		6.475		-0.00795

		6.5		-0.0082

		6.525		-0.00837

		6.55		-0.00929

		6.575		-0.007

		6.6		-0.00819

		6.625		-0.00896

		6.65		-0.00698

		6.675		-0.00802

		6.7		-0.0064

		6.725		-0.00857

		6.75		-0.00712

		6.775		-0.00736

		6.8		-0.00643

		6.825		-0.00834

		6.85		-0.00696

		6.875		-0.00776

		6.9		-0.00607

		6.925		-0.00792

		6.95		-0.00802

		6.975		-0.00608

		7		-0.0087

		7.025		-0.00528

		7.05		-0.00717

		7.075		-0.00638

		7.1		-0.00637

		7.125		-0.0068

		7.15		-0.00652

		7.175		-0.00825

		7.2		-0.00688

		7.225		-0.0081

		7.25		-0.00705

		7.275		-0.00793

		7.3		-0.00611

		7.325		-0.00727

		7.35		-0.00651

		7.375		-0.00675

		7.4		-0.00532

		7.425		-0.00863

		7.45		-0.00704

		7.475		-0.00865

		7.5		-0.00663

		7.525		-0.00856

		7.55		-0.00673

		7.575		-0.00447

		7.6		-0.00726

		7.625		-0.00807

		7.65		-0.00582

		7.675		-0.00778

		7.7		-0.00609

		7.725		-0.00608

		7.75		-0.00864

		7.775		-0.00746

		7.8		-0.00665

		7.825		-0.00785

		7.85		-0.00507

		7.875		-0.00478

		7.9		-0.00648

		7.925		-0.00693

		7.95		-0.00639

		7.975		-0.00606

		8		-0.00687

		8.025		-0.00828

		8.05		-0.00685

		8.075		-0.00671

		8.1		-0.00699

		8.125		-0.00764

		8.15		-0.00725

		8.175		-0.00756

		8.2		-0.00753

		8.225		-0.00768

		8.25		-0.0081

		8.275		-0.00639

		8.3		-0.00641

		8.325		-0.00689

		8.35		-0.00664

		8.375		-0.00709

		8.4		-0.00758

		8.425		-0.00713

		8.45		-0.00749

		8.475		-0.0071

		8.5		-0.00586

		8.525		-0.00546

		8.55		-0.00535

		8.575		-0.00628

		8.6		-0.00735

		8.625		-0.00616

		8.65		-0.00522

		8.675		-0.00713

		8.7		-0.00751

		8.725		-0.00613

		8.75		-0.00744

		8.775		-0.00728

		8.8		-0.00744

		8.825		-0.00672

		8.85		-0.00744

		8.875		-0.00834

		8.9		-0.00816

		8.925		-0.00699

		8.95		-0.0075

		8.975		-0.00831

		9		-0.00694

		9.025		-0.00616

		9.05		-0.00642

		9.075		-0.00718

		9.1		-0.00585

		9.125		-0.00505

		9.15		-0.00547

		9.175		-0.00549

		9.2		-0.00586

		9.225		-0.00522

		9.25		-0.0052

		9.275		-0.0032

		9.3		-0.00295

		9.325		-0.00376

		9.35		-0.00162

		9.375		-0.00311

		9.4		0.00096

		9.425		0.00166

		9.45		0.00645

		9.475		0.01059

		9.5		0.01662

		9.525		0.0243

		9.55		0.03572

		9.575		0.05007

		9.6		0.06974

		9.625		0.09265

		9.65		0.1263

		9.675		0.16346

		9.7		0.20607

		9.725		0.24662

		9.75		0.27036

		9.775		0.26813

		9.8		0.24909

		9.825		0.22217

		9.85		0.19404

		9.875		0.1652

		9.9		0.1371

		9.925		0.10817

		9.95		0.08493

		9.975		0.06349

		10		0.04415

		10.025		0.02974

		10.05		0.01911

		10.075		0.00866

		10.1		0.00329

		10.125		-0.00178

		10.15		-0.00069

		10.175		-0.0048

		10.2		-0.00356

		10.225		-0.00548

		10.25		-0.00575

		10.275		-0.00641

		10.3		-0.00616

		10.325		-0.00616

		10.35		-0.00683

		10.375		-0.00479

		10.4		-0.00657

		10.425		-0.00726

		10.45		-0.00758

		10.475		-0.00523

		10.5		-0.00552

		10.525		-0.00635

		10.55		-0.00646

		10.575		-0.00412

		10.6		-0.00605

		10.625		-0.00661

		10.65		-0.00635

		10.675		-0.00427

		10.7		-0.00636

		10.725		-0.008

		10.75		-0.00705

		10.775		-0.00658

		10.8		-0.00659

		10.825		-0.00606

		10.85		-0.00848

		10.875		-0.00688

		10.9		-0.00811

		10.925		-0.0077

		10.95		-0.00758

		10.975		-0.00657

		11		-0.00888

		11.025		-0.00632

		11.05		-0.0062

		11.075		-0.00741

		11.1		-0.00677

		11.125		-0.00662

		11.15		-0.00634

		11.175		-0.0058

		11.2		-0.00692

		11.225		-0.00735

		11.25		-0.00624

		11.275		-0.00693

		11.3		-0.00692

		11.325		-0.00538

		11.35		-0.00471

		11.375		-0.00679

		11.4		-0.00804

		11.425		-0.00763

		11.45		-0.00647

		11.475		-0.00564

		11.5		-0.00659

		11.525		-0.00772

		11.55		-0.00633

		11.575		-0.00605

		11.6		-0.00784

		11.625		-0.00674

		11.65		-0.00784

		11.675		-0.0062

		11.7		-0.00675

		11.725		-0.00539

		11.75		-0.00588

		11.775		-0.00742

		11.8		-0.00511

		11.825		-0.00681

		11.85		-0.00596

		11.875		-0.0068

		11.9		-0.00521

		11.925		-0.00748

		11.95		-0.00651

		11.975		-0.00692

		12		-0.00676

		12.025		-0.00634

		12.05		-0.00663

		12.075		-0.0069

		12.1		-0.00766

		12.125		-0.00795

		12.15		-0.00516

		12.175		-0.00733

		12.2		-0.00516

		12.225		-0.00674

		12.25		-0.00631

		12.275		-0.00565

		12.3		-0.00512

		12.325		-0.00641

		12.35		-0.00626

		12.375		-0.00609

		12.4		-0.0061

		12.425		-0.00538

		12.45		-0.00541

		12.475		-0.00534

		12.5		-0.00719

		12.525		-0.00502

		12.55		-0.00723

		12.575		-0.00687

		12.6		-0.00781

		12.625		-0.00725

		12.65		-0.00655

		12.675		-0.0104

		12.7		-0.00842

		12.725		-0.00985

		12.75		-0.00762

		12.775		-0.01001

		12.8		-0.01093

		12.825		-0.01522

		12.85		-0.00984

		12.875		-0.00903

		12.9		-0.00919

		12.925		-0.00718

		12.95		-0.00762

		12.975		-0.00734

		13		-0.00562

		13.025		-0.00608

		13.05		-0.00681

		13.075		-0.0079

		13.1		-0.00691

		13.125		-0.00803

		13.15		-0.00672

		13.175		-0.00771

		13.2		-0.00656

		13.225		-0.00602

		13.25		-0.00647

		13.275		-0.00727

		13.3		-0.00683

		13.325		-0.00851

		13.35		-0.006

		13.375		-0.00766

		13.4		-0.00689

		13.425		-0.00676

		13.45		-0.00733

		13.475		-0.00576

		13.5		-0.00734

		13.525		-0.00575

		13.55		-0.00631

		13.575		-0.0091

		13.6		-0.00782

		13.625		-0.00638

		13.65		-0.00722

		13.675		-0.00816

		13.7		-0.00583

		13.725		-0.00816

		13.75		-0.00638

		13.775		-0.00594

		13.8		-0.00687

		13.825		-0.00682

		13.85		-0.00586

		13.875		-0.00709

		13.9		-0.00514

		13.925		-0.00528

		13.95		-0.00651

		13.975		-0.00599

		14		-0.00618

		14.025		-0.00633

		14.05		-0.0064

		14.075		-0.00753

		14.1		-0.00751

		14.125		-0.00712

		14.15		-0.00702

		14.175		-0.00796

		14.2		-0.00594

		14.225		-0.00479

		14.25		-0.00494

		14.275		-0.00427

		14.3		-0.00358

		14.325		-0.00373

		14.35		-0.00416

		14.375		-0.00277

		14.4		-0.00513

		14.425		-0.00485

		14.45		-0.00442

		14.475		-0.00358

		14.5		-0.00505

		14.525		-0.00424

		14.55		-0.00629

		14.575		-0.00656

		14.6		-0.00489

		14.625		-0.00499

		14.65		-0.00538

		14.675		-0.00712

		14.7		-0.0062

		14.725		-0.0058

		14.75		-0.00541

		14.775		-0.00585

		14.8		-0.00488

		14.825		-0.00553

		14.85		-0.00472

		14.875		-0.00757

		14.9		-0.00606

		14.925		-0.00433

		14.95		-0.00625

		14.975		-0.00609

		15		-0.00555

		15.025		-0.00393

		15.05		-0.00491

		15.075		-0.00639

		15.1		-0.00561

		15.125		-0.00547

		15.15		-0.00504

		15.175		-0.00477

		15.2		-0.00463

		15.225		-0.00464

		15.25		-0.00489

		15.275		-0.00683

		15.3		-0.00577

		15.325		-0.0071

		15.35		-0.00521

		15.375		-0.00596

		15.4		-0.00554

		15.425		-0.00407

		15.45		-0.00555

		15.475		-0.00385

		15.5		-0.00577

		15.525		-0.00563

		15.55		-0.00562

		15.575		-0.00547

		15.6		-0.00452

		15.625		-0.00624

		15.65		-0.00626

		15.675		-0.00596

		15.7		-0.00635

		15.725		-0.00401

		15.75		-0.00561

		15.775		-0.00534

		15.8		-0.00449

		15.825		-0.00571

		15.85		-0.00582

		15.875		-0.00565

		15.9		-0.00617

		15.925		-0.00655

		15.95		-0.00455

		15.975		-0.00546

		16		-0.00428

		16.025		-0.00615

		16.05		-0.00485

		16.075		-0.0058

		16.1		-0.00697

		16.125		-0.00544

		16.15		-0.00595

		16.175		-0.00484

		16.2		-0.00651

		16.225		-0.00497

		16.25		-0.00442

		16.275		-0.00602

		16.3		-0.00535

		16.325		-0.00603

		16.35		-0.00576

		16.375		-0.00603

		16.4		-0.0056

		16.425		-0.00455

		16.45		-0.00563

		16.475		-0.00494

		16.5		-0.00617

		16.525		-0.00547

		16.55		-0.00642

		16.575		-0.0065

		16.6		-0.0057

		16.625		-0.00504

		16.65		-0.0061

		16.675		-0.0065

		16.7		-0.00559

		16.725		-0.00505

		16.75		-0.00649

		16.775		-0.00529

		16.8		-0.0061

		16.825		-0.00675

		16.85		-0.006

		16.875		-0.00737

		16.9		-0.00646

		16.925		-0.00583

		16.95		-0.0057

		16.975		-0.00464

		17		-0.00556

		17.025		-0.00698

		17.05		-0.00499

		17.075		-0.00562

		17.1		-0.00395

		17.125		-0.00474

		17.15		-0.00629

		17.175		-0.00512

		17.2		-0.00501

		17.225		-0.00568

		17.25		-0.00477

		17.275		-0.0054

		17.3		-0.00491

		17.325		-0.00527

		17.35		-0.00642

		17.375		-0.00563

		17.4		-0.00487

		17.425		-0.00677

		17.45		-0.0063

		17.475		-0.00437

		17.5		-0.00526

		17.525		-0.00514

		17.55		-0.00641

		17.575		-0.00371

		17.6		-0.00345

		17.625		-0.00538

		17.65		-0.00625

		17.675		-0.00358

		17.7		-0.005

		17.725		-0.00462

		17.75		-0.00604

		17.775		-0.00467

		17.8		-0.00639

		17.825		-0.00679

		17.85		-0.006

		17.875		-0.00577

		17.9		-0.00533

		17.925		-0.00724

		17.95		-0.00744

		17.975		-0.00744

		18		-0.00721

		18.025		-0.00587

		18.05		-0.00716

		18.075		-0.00661

		18.1		-0.00737

		18.125		-0.00677

		18.15		-0.0069

		18.175		-0.00726

		18.2		-0.00485

		18.225		-0.00422

		18.25		-0.00499

		18.275		-0.00527

		18.3		-0.00438

		18.325		-0.00517

		18.35		-0.00421

		18.375		-0.00524

		18.4		-0.00409

		18.425		-0.00448

		18.45		-0.00292

		18.475		-0.00495

		18.5		-0.00484

		18.525		-0.00494

		18.55		-0.00479

		18.575		-0.00565

		18.6		-0.00592

		18.625		-0.00404

		18.65		-0.00453

		18.675		-0.00418

		18.7		-0.00478

		18.725		-0.00502

		18.75		-0.0049

		18.775		-0.00466

		18.8		-0.00311

		18.825		-0.00324

		18.85		-0.00275

		18.875		-0.00463

		18.9		-0.00362

		18.925		-0.00601

		18.95		-0.003

		18.975		-0.00465

		19		-0.00401

		19.025		-0.00507

		19.05		-0.00584

		19.075		-0.00545

		19.1		-0.00531

		19.125		-0.00629

		19.15		-0.00631

		19.175		-0.00444

		19.2		-0.00669

		19.225		-0.0075

		19.25		-0.00776

		19.275		-0.00456

		19.3		-0.00591

		19.325		-0.00579

		19.35		-0.00691

		19.375		-0.00726

		19.4		-0.00543

		19.425		-0.00603

		19.45		-0.00618

		19.475		-0.00581

		19.5		-0.00561

		19.525		-0.00436

		19.55		-0.00556

		19.575		-0.00433

		19.6		-0.0053

		19.625		-0.00332

		19.65		-0.0021

		19.675		-0.00431

		19.7		-0.00296

		19.725		-0.00359

		19.75		-0.00385

		19.775		-0.0031

		19.8		-0.00165

		19.825		-0.0018

		19.85		-0.00065

		19.875		0.00146

		19.9		0.00487

		19.925		0.00596

		19.95		0.0086

		19.975		0.0152

		20		0.02128

		20.025		0.02756

		20.05		0.03388

		20.075		0.03966

		20.1		0.05307

		20.125		0.06082

		20.15		0.06788

		20.175		0.07789

		20.2		0.08415

		20.225		0.09193

		20.25		0.09501

		20.275		0.09682

		20.3		0.09549

		20.325		0.09309

		20.35		0.08788

		20.375		0.07606

		20.4		0.06856

		20.425		0.06027

		20.45		0.0489

		20.475		0.0375

		20.5		0.02967

		20.525		0.02289

		20.55		0.01589

		20.575		0.0113

		20.6		0.00677

		20.625		0.00315

		20.65		0.00228

		20.675		0

		20.7		-0.00084

		20.725		-0.00205

		20.75		-0.00132

		20.775		-0.00324

		20.8		-0.0036

		20.825		-0.00372

		20.85		-0.00325

		20.875		-0.00324

		20.9		-0.00277

		20.925		-0.00351

		20.95		-0.00196

		20.975		-0.00234

		21		-0.0035

		21.025		-0.00412

		21.05		-0.00544

		21.075		-0.00344

		21.1		-0.00295

		21.125		-0.00347

		21.15		-0.003

		21.175		-0.00323

		21.2		-0.00309

		21.225		-0.00282

		21.25		-0.00476

		21.275		-0.00265

		21.3		-0.00276

		21.325		-0.00385

		21.35		-0.00276

		21.375		-0.00229

		21.4		-0.00361

		21.425		-0.00228

		21.45		-0.00228

		21.475		-0.00289

		21.5		-0.00156

		21.525		-0.00345

		21.55		-0.00321

		21.575		-0.00274

		21.6		-0.00285

		21.625		-0.00403

		21.65		-0.00225

		21.675		-0.0045

		21.7		-0.00248

		21.725		-0.00403

		21.75		-0.00343

		21.775		-0.00437

		21.8		-0.00283

		21.825		-0.00176

		21.85		-0.00188

		21.875		-0.0041

		21.9		-0.00397

		21.925		-0.00337

		21.95		-0.0043

		21.975		-0.00361

		22		-0.0042

		22.025		-0.00313

		22.05		-0.00268

		22.075		-0.00382

		22.1		-0.00478

		22.125		-0.00385

		22.15		-0.00396

		22.175		-0.00397

		22.2		-0.00384

		22.225		-0.00328

		22.25		-0.00316

		22.275		-0.00303

		22.3		-0.00407

		22.325		-0.00468

		22.35		-0.00351

		22.375		-0.00363

		22.4		-0.00445

		22.425		-0.00294

		22.45		-0.00484

		22.475		-0.00424

		22.5		-0.00352

		22.525		-0.00472

		22.55		-0.00411

		22.575		-0.00576

		22.6		-0.00378

		22.625		-0.00576

		22.65		-0.00436

		22.675		-0.00344

		22.7		-0.00475

		22.725		-0.00462

		22.75		-0.00391

		22.775		-0.00333

		22.8		-0.00404

		22.825		-0.00452

		22.85		-0.00348

		22.875		-0.00502

		22.9		-0.0049

		22.925		-0.00441

		22.95		-0.00381

		22.975		-0.00308

		23		-0.00379

		23.025		-0.00415

		23.05		-0.00355

		23.075		-0.00427

		23.1		-0.00225

		23.125		-0.00488

		23.15		-0.00261

		23.175		-0.00389

		23.2		-0.00379

		23.225		-0.00392

		23.25		-0.00486

		23.275		-0.00331

		23.3		-0.00508

		23.325		-0.0032

		23.35		-0.00297

		23.375		-0.00463

		23.4		-0.00581

		23.425		-0.00427

		23.45		-0.00403

		23.475		-0.0037

		23.5		-0.00442

		23.525		-0.00477

		23.55		-0.00592

		23.575		-0.00426

		23.6		-0.00474

		23.625		-0.00447

		23.65		-0.00613

		23.675		-0.00576

		23.7		-0.00377

		23.725		-0.00339

		23.75		-0.00327

		23.775		-0.0035

		23.8		-0.00384

		23.825		-0.00381

		23.85		-0.00392

		23.875		-0.00345

		23.9		-0.00345

		23.925		-0.00507

		23.95		-0.00463

		23.975		-0.00416

		24		-0.00461

		24.025		-0.00299

		24.05		-0.00427

		24.075		-0.00301

		24.1		-0.00287

		24.125		-0.0052

		24.15		-0.00404

		24.175		-0.00394

		24.2		-0.00301

		24.225		-0.0052

		24.25		-0.00382

		24.275		-0.00232

		24.3		-0.00441

		24.325		-0.00477

		24.35		-0.00374

		24.375		-0.00469

		24.4		-0.0046

		24.425		-0.00294

		24.45		-0.00603

		24.475		-0.00344

		24.5		-0.00402

		24.525		-0.00307

		24.55		-0.0027

		24.575		-0.00573

		24.6		-0.00442

		24.625		-0.00326

		24.65		-0.00484

		24.675		-0.00394

		24.7		-0.00475

		24.725		-0.00408

		24.75		-0.00384

		24.775		-0.00396

		24.8		-0.00362

		24.825		-0.00351

		24.85		-0.0027

		24.875		-0.00526

		24.9		-0.00411

		24.925		-0.0034

		24.95		-0.00516

		24.975		-0.00398

		25		-0.00399

		25.025		-0.00386

		25.05		-0.00517

		25.075		-0.00282

		25.1		-0.00445

		25.125		-0.00541

		25.15		-0.00343

		25.175		-0.00412

		25.2		-0.00425

		25.225		-0.0046

		25.25		-0.00403

		25.275		-0.00425

		25.3		-0.00354

		25.325		-0.00379

		25.35		-0.00401

		25.375		-0.00521

		25.4		-0.0045

		25.425		-0.00427

		25.45		-0.00464

		25.475		-0.00347

		25.5		-0.00489

		25.525		-0.00432

		25.55		-0.00582

		25.575		-0.00515

		25.6		-0.00479

		25.625		-0.00408

		25.65		-0.00484

		25.675		-0.00324

		25.7		-0.00408

		25.725		-0.00324

		25.75		-0.0049

		25.775		-0.00417

		25.8		-0.00489

		25.825		-0.00395

		25.85		-0.00205

		25.875		-0.00425

		25.9		-0.00229

		25.925		-0.00326

		25.95		-0.0035

		25.975		-0.00397

		26		-0.00518

		26.025		-0.00495

		26.05		-0.00168

		26.075		-0.0036

		26.1		-0.00325

		26.125		-0.00384

		26.15		-0.00444

		26.175		-0.00577

		26.2		-0.00478

		26.225		-0.00409

		26.25		-0.00371

		26.275		-0.00467

		26.3		-0.00529

		26.325		-0.00371

		26.35		-0.00446

		26.375		-0.00449

		26.4		-0.00326

		26.425		-0.0051

		26.45		-0.00339

		26.475		-0.00351

		26.5		-0.0041

		26.525		-0.00303

		26.55		-0.00278

		26.575		-0.00362

		26.6		-0.00267

		26.625		-0.00378

		26.65		-0.00388

		26.675		-0.00414

		26.7		-0.00465

		26.725		-0.00306

		26.75		-0.00488

		26.775		-0.00662

		26.8		-0.00454

		26.825		-0.00634

		26.85		-0.00599

		26.875		-0.00486

		26.9		-0.00576

		26.925		-0.00538

		26.95		-0.00541

		26.975		-0.00406

		27		-0.00566

		27.025		-0.00563

		27.05		-0.00408

		27.075		-0.00431

		27.1		-0.00503

		27.125		-0.00394

		27.15		-0.00491

		27.175		-0.0042

		27.2		-0.00382

		27.225		-0.00415

		27.25		-0.00405

		27.275		-0.0033

		27.3		-0.00342

		27.325		-0.00464

		27.35		-0.00366

		27.375		-0.00415

		27.4		-0.00388

		27.425		-0.00292

		27.45		-0.00303

		27.475		-0.00389

		27.5		-0.00341

		27.525		-0.00523

		27.55		-0.0033

		27.575		-0.00329

		27.6		-0.00291

		27.625		-0.00389

		27.65		-0.00415

		27.675		-0.00282

		27.7		-0.00247

		27.725		-0.00331

		27.75		-0.0034

		27.775		-0.00303

		27.8		-0.00206

		27.825		-0.00266

		27.85		-0.00083

		27.875		-0.00437

		27.9		-0.00182

		27.925		-0.0023

		27.95		-0.00315

		27.975		-0.00242

		28		-0.00195

		28.025		-0.00182

		28.05		-0.00277

		28.075		-0.00291

		28.1		-0.00315

		28.125		-0.00303

		28.15		-0.00338

		28.175		-0.00121

		28.2		-0.00277

		28.225		-0.00412

		28.25		-0.00485

		28.275		-0.00218

		28.3		-0.00519

		28.325		-0.00534

		28.35		-0.00423

		28.375		-0.00473

		28.4		-0.00375

		28.425		-0.00473

		28.45		-0.00422

		28.475		-0.00401

		28.5		-0.00659

		28.525		-0.00513

		28.55		-0.0039

		28.575		-0.00327

		28.6		-0.00352

		28.625		-0.00582

		28.65		-0.00546

		28.675		-0.00464

		28.7		-0.0062

		28.725		-0.004

		28.75		-0.00537

		28.775		-0.00559

		28.8		-0.00463

		28.825		-0.0038

		28.85		-0.00408

		28.875		-0.00444

		28.9		-0.00484

		28.925		-0.00321

		28.95		-0.00087

		28.975		-0.00197

		29		0.0011

		29.025		0.00344

		29.05		0.00358

		29.075		0.00939

		29.1		0.0178

		29.125		0.02558

		29.15		0.0384

		29.175		0.05361

		29.2		0.07129

		29.225		0.09576

		29.25		0.12208

		29.275		0.15465

		29.3		0.19067

		29.325		0.22915

		29.35		0.26826

		29.375		0.30801

		29.4		0.34613

		29.425		0.37807

		29.45		0.40414

		29.475		0.42024

		29.5		0.43166

		29.525		0.42691

		29.55		0.40843

		29.575		0.3787

		29.6		0.33853

		29.625		0.28942

		29.65		0.24106

		29.675		0.19248

		29.7		0.15038

		29.725		0.11307

		29.75		0.08174

		29.775		0.05764

		29.8		0.03764

		29.825		0.02519

		29.85		0.01522

		29.875		0.01001

		29.9		0.00435

		29.925		0.00373

		29.95		-0.0021

		29.975		-0.0005

		30		-0.00161

		30.025		-0.00223

		30.05		-0.00197

		30.075		-0.00394

		30.1		-0.00208

		30.125		-0.00343

		30.15		-0.00343

		30.175		-0.00244

		30.2		-0.00208

		30.225		-0.0039

		30.25		-0.00414

		30.275		-0.00463

		30.3		-0.00449

		30.325		-0.00376

		30.35		-0.0033

		30.375		-0.00379

		30.4		-0.00381

		30.425		-0.00493

		30.45		-0.00404

		30.475		-0.00455

		30.5		-0.00454

		30.525		-0.00329

		30.55		-0.00427

		30.575		-0.00561

		30.6		-0.00453

		30.625		-0.00476

		30.65		-0.00504

		30.675		-0.00464

		30.7		-0.00417

		30.725		-0.00391

		30.75		-0.00418

		30.775		-0.00527

		30.8		-0.00517

		30.825		-0.00613

		30.85		-0.00491

		30.875		-0.00394

		30.9		-0.00345

		30.925		-0.00421

		30.95		-0.00406

		30.975		-0.00406

		31		-0.00234

		31.025		-0.00381

		31.05		-0.00553

		31.075		-0.00576

		31.1		-0.00503

		31.125		-0.00553

		31.15		-0.00589

		31.175		-0.00626

		31.2		-0.00539

		31.225		-0.0059

		31.25		-0.00519

		31.275		-0.00581

		31.3		-0.00653

		31.325		-0.00707

		31.35		-0.00484

		31.375		-0.00667

		31.4		-0.00599

		31.425		-0.00378

		31.45		-0.0064

		31.475		-0.00686

		31.5		-0.00674

		31.525		-0.00506

		31.55		-0.00584

		31.575		-0.00686

		31.6		-0.00664

		31.625		-0.00586

		31.65		-0.00624

		31.675		-0.00574

		31.7		-0.00527

		31.725		-0.00476

		31.75		-0.00542

		31.775		-0.00493

		31.8		-0.00643

		31.825		-0.00492

		31.85		-0.00517

		31.875		-0.00665

		31.9		-0.00401

		31.925		-0.00556

		31.95		-0.00693

		31.975		-0.00453

		32		-0.0057

		32.025		-0.00498

		32.05		-0.00434

		32.075		-0.00457

		32.1		-0.00254

		32.125		-0.00165

		32.15		-0.0019

		32.175		-0.00088

		32.2		-0.00013

		32.225		0.00113

		32.25		0.00125

		32.275		0

		32.3		0.00012

		32.325		0.00287

		32.35		0.0005

		32.375		-0.00112

		32.4		-0.00075

		32.425		0

		32.45		-0.00099

		32.475		-0.0026

		32.5		-0.00371

		32.525		-0.00371

		32.55		-0.00409

		32.575		-0.00507

		32.6		-0.00456

		32.625		-0.00381

		32.65		-0.00333

		32.675		-0.00235

		32.7		-0.00271

		32.725		-0.00309

		32.75		-0.00248

		32.775		-0.0021

		32.8		-0.00236

		32.825		-0.00248

		32.85		-0.00273

		32.875		-0.00359

		32.9		-0.00248

		32.925		-0.00209

		32.95		-0.00235

		32.975		-0.00247

		33		-0.00283

		33.025		-0.00234

		33.05		-0.00321

		33.075		-0.00517

		33.1		-0.00308

		33.125		-0.00407

		33.15		-0.0032

		33.175		-0.00357

		33.2		-0.00393

		33.225		-0.0032

		33.25		-0.00384

		33.275		-0.00404

		33.3		-0.00393

		33.325		-0.00623

		33.35		-0.00627

		33.375		-0.00515

		33.4		-0.00515

		33.425		-0.0064

		33.45		-0.00431

		33.475		-0.00706

		33.5		-0.00485

		33.525		-0.00484

		33.55		-0.00656

		33.575		-0.00571

		33.6		-0.00519

		33.625		-0.00667

		33.65		-0.00653

		33.675		-0.00627

		33.7		-0.00576

		33.725		-0.00429

		33.75		-0.0054

		33.775		-0.0061

		33.8		-0.00631

		33.825		-0.00548

		33.85		-0.00622

		33.875		-0.00692

		33.9		-0.00633

		33.925		-0.00671

		33.95		-0.00439

		33.975		-0.00637

		34		-0.00625

		34.025		-0.0054

		34.05		-0.00673

		34.075		-0.00666

		34.1		-0.00552

		34.125		-0.00527

		34.15		-0.00515

		34.175		-0.0043

		34.2		-0.00588

		34.225		-0.00651

		34.25		-0.0066

		34.275		-0.00692

		34.3		-0.00599

		34.325		-0.00451

		34.35		-0.00683

		34.375		-0.00768

		34.4		-0.00587

		34.425		-0.00711

		34.45		-0.00599

		34.475		-0.00452

		34.5		-0.00747

		34.525		-0.00628

		34.55		-0.00616

		34.575		-0.00479

		34.6		-0.00604

		34.625		-0.0066

		34.65		-0.00589

		34.675		-0.00699

		34.7		-0.00553

		34.725		-0.00745

		34.75		-0.00651

		34.775		-0.00515

		34.8		-0.00698

		34.825		-0.00514

		34.85		-0.00601

		34.875		-0.00579

		34.9		-0.00552

		34.925		-0.00555

		34.95		-0.00308

		34.975		-0.00271

		35		-0.00408

		35.025		-0.00502

		35.05		-0.00538

		35.075		-0.0057

		35.1		-0.00449

		35.125		-0.00609

		35.15		-0.00498

		35.175		-0.00573

		35.2		-0.00593

		35.225		-0.00606

		35.25		-0.00644

		35.275		-0.00423

		35.3		-0.00447

		35.325		-0.00621

		35.35		-0.00509

		35.375		-0.0046

		35.4		-0.00492

		35.425		-0.00553

		35.45		-0.00568

		35.475		-0.00583

		35.5		-0.00474

		35.525		-0.00545

		35.55		-0.00399

		35.575		-0.00518

		35.6		-0.00534

		35.625		-0.00677

		35.65		-0.00507

		35.675		-0.00655

		35.7		-0.00534

		35.725		-0.00473

		35.75		-0.0049

		35.775		-0.00512

		35.8		-0.00548

		35.825		-0.00622

		35.85		-0.00496

		35.875		-0.00513

		35.9		-0.00666

		35.925		-0.00561

		35.95		-0.00728

		35.975		-0.00618

		36		-0.00749

		36.025		-0.00702

		36.05		-0.00534

		36.075		-0.00789

		36.1		-0.00665

		36.125		-0.00704

		36.15		-0.00704

		36.175		-0.00699

		36.2		-0.00764

		36.225		-0.00707

		36.25		-0.00694

		36.275		-0.00517

		36.3		-0.00656

		36.325		-0.00639

		36.35		-0.00526

		36.375		-0.00708

		36.4		-0.00622

		36.425		-0.00609

		36.45		-0.00739

		36.475		-0.00532

		36.5		-0.00701

		36.525		-0.00677

		36.55		-0.00745

		36.575		-0.00612

		36.6		-0.006

		36.625		-0.00561

		36.65		-0.00516

		36.675		-0.00656

		36.7		-0.00683

		36.725		-0.00481

		36.75		-0.00648

		36.775		-0.00479

		36.8		-0.00563

		36.825		-0.00495

		36.85		-0.00459

		36.875		-0.00594

		36.9		-0.00532

		36.925		-0.00475

		36.95		-0.00449

		36.975		-0.00621

		37		-0.00582

		37.025		-0.00651

		37.05		-0.00687

		37.075		-0.00561

		37.1		-0.00742

		37.125		-0.00579

		37.15		-0.00567

		37.175		-0.00688

		37.2		-0.00555

		37.225		-0.00518

		37.25		-0.00553

		37.275		-0.00553

		37.3		-0.00564

		37.325		-0.00493

		37.35		-0.0048

		37.375		-0.00622

		37.4		-0.00621

		37.425		-0.00455

		37.45		-0.00662

		37.475		-0.00602

		37.5		-0.00504

		37.525		-0.00446

		37.55		-0.00419

		37.575		-0.00493

		37.6		-0.00638

		37.625		-0.00516

		37.65		-0.00718

		37.675		-0.00564

		37.7		-0.00578

		37.725		-0.00457

		37.75		-0.00723

		37.775		-0.00746

		37.8		-0.00543

		37.825		-0.0077

		37.85		-0.00506

		37.875		-0.00623

		37.9		-0.0079

		37.925		-0.00539

		37.95		-0.00468

		37.975		-0.00536

		38		-0.00703

		38.025		-0.00654

		38.05		-0.00668

		38.075		-0.00651

		38.1		-0.00548

		38.125		-0.00668

		38.15		-0.00702

		38.175		-0.00548

		38.2		-0.00546

		38.225		-0.00651

		38.25		-0.00596

		38.275		-0.00651

		38.3		-0.0058

		38.325		-0.0066

		38.35		-0.00568

		38.375		-0.0039

		38.4		-0.00543

		38.425		-0.00699

		38.45		-0.00579

		38.475		-0.00558

		38.5		-0.00437

		38.525		-0.00595

		38.55		-0.00545

		38.575		-0.00427

		38.6		-0.00592

		38.625		-0.00595

		38.65		-0.00678

		38.675		-0.0052

		38.7		-0.00461

		38.725		-0.00629

		38.75		-0.00451

		38.775		-0.0056

		38.8		-0.00534

		38.825		-0.00334

		38.85		-0.00225

		38.875		-0.00083

		38.9		0.00347

		38.925		0.00872

		38.95		0.01811

		38.975		0.03013

		39		0.04763

		39.025		0.06224

		39.05		0.07835

		39.075		0.09076

		39.1		0.09924

		39.125		0.09853

		39.15		0.09449

		39.175		0.08517

		39.2		0.0727

		39.225		0.05773

		39.25		0.04419

		39.275		0.02997

		39.3		0.02137

		39.325		0.01389

		39.35		0.00951

		39.375		0.00312

		39.4		0.00285

		39.425		-0.0006

		39.45		-0.00107

		39.475		-0.00297

		39.5		-0.00273

		39.525		-0.00286

		39.55		-0.00475

		39.575		-0.00475

		39.6		-0.00548

		39.625		-0.00547

		39.65		-0.0038

		39.675		-0.00405

		39.7		-0.00571

		39.725		-0.00404

		39.75		-0.00547

		39.775		-0.00583

		39.8		-0.00487

		39.825		-0.00582

		39.85		-0.00392

		39.875		-0.00535

		39.9		-0.00454

		39.925		-0.00549

		39.95		-0.00573

		39.975		-0.00499

		40		-0.00573

		40.025		-0.00766

		40.05		-0.00751

		40.075		-0.00642

		40.1		-0.0076

		40.125		-0.00633

		40.15		-0.00617

		40.175		-0.00615

		40.2		-0.00683

		40.225		-0.00637

		40.25		-0.00426

		40.275		-0.00497

		40.3		-0.00545

		40.325		-0.00582

		40.35		-0.00509

		40.375		-0.00639

		40.4		-0.0056

		40.425		-0.00476

		40.45		-0.00524

		40.475		-0.00584

		40.5		-0.00535

		40.525		-0.00441

		40.55		-0.0045

		40.575		-0.00451

		40.6		-0.00451

		40.625		-0.00582

		40.65		-0.00438

		40.675		-0.00572

		40.7		-0.00464

		40.725		-0.00417

		40.75		-0.00512

		40.775		-0.00477

		40.8		-0.00512

		40.825		-0.00572

		40.85		-0.00466

		40.875		-0.00581

		40.9		-0.00569

		40.925		-0.0038

		40.95		-0.00393

		40.975		-0.00651

		41		-0.0064

		41.025		-0.00452

		41.05		-0.00458

		41.075		-0.00546

		41.1		-0.00671

		41.125		-0.00507

		41.15		-0.00577

		41.175		-0.0055

		41.2		-0.00527

		41.225		-0.00483

		41.25		-0.00442

		41.275		-0.00586

		41.3		-0.00575

		41.325		-0.00716

		41.35		-0.00479

		41.375		-0.00527

		41.4		-0.00598

		41.425		-0.00694

		41.45		-0.00572

		41.475		-0.00616

		41.5		-0.00605

		41.525		-0.00634

		41.55		-0.00644

		41.575		-0.00693

		41.6		-0.0044

		41.625		-0.00525

		41.65		-0.0062

		41.675		-0.00584

		41.7		-0.00536

		41.725		-0.00558

		41.75		-0.00617

		41.775		-0.00738

		41.8		-0.00795

		41.825		-0.00618

		41.85		-0.0076

		41.875		-0.00749

		41.9		-0.00808

		41.925		-0.00725

		41.95		-0.0094

		41.975		-0.00882

		42		-0.00763

		42.025		-0.00933

		42.05		-0.00825

		42.075		-0.00787

		42.1		-0.00843

		42.125		-0.00894

		42.15		-0.00734

		42.175		-0.0078

		42.2		-0.00715

		42.225		-0.00677

		42.25		-0.00676

		42.275		-0.00649

		42.3		-0.0079

		42.325		-0.00769

		42.35		-0.00614

		42.375		-0.00649

		42.4		-0.00672

		42.425		-0.00697

		42.45		-0.00723

		42.475		-0.00568

		42.5		-0.00663

		42.525		-0.00557

		42.55		-0.00593

		42.575		-0.00673

		42.6		-0.00437

		42.625		-0.00601

		42.65		-0.00413

		42.675		-0.00615

		42.7		-0.00497

		42.725		-0.00498

		42.75		-0.00607

		42.775		-0.0051

		42.8		-0.00427

		42.825		-0.00473

		42.85		-0.00484

		42.875		-0.00596

		42.9		-0.00412

		42.925		-0.00494

		42.95		-0.00422

		42.975		-0.00724

		43		-0.0054

		43.025		-0.0042

		43.05		-0.00421

		43.075		-0.00537

		43.1		-0.00665

		43.125		-0.00561

		43.15		-0.00494

		43.175		-0.00364

		43.2		-0.00445

		43.225		-0.00518

		43.25		-0.006

		43.275		-0.00459

		43.3		-0.00611

		43.325		-0.00719

		43.35		-0.006

		43.375		-0.00647

		43.4		-0.00533

		43.425		-0.00602

		43.45		-0.00554

		43.475		-0.00767

		43.5		-0.00638

		43.525		-0.00684

		43.55		-0.00672

		43.575		-0.00804

		43.6		-0.00818

		43.625		-0.00688

		43.65		-0.00641

		43.675		-0.00607

		43.7		-0.00441

		43.725		-0.00477

		43.75		-0.00542

		43.775		-0.00648

		43.8		-0.00791

		43.825		-0.00734

		43.85		-0.00531

		43.875		-0.00604

		43.9		-0.00634

		43.925		-0.0058

		43.95		-0.00596

		43.975		-0.00671

		44		-0.00715

		44.025		-0.00602

		44.05		-0.00766

		44.075		-0.00665

		44.1		-0.00542

		44.125		-0.00615

		44.15		-0.00598

		44.175		-0.00655

		44.2		-0.00572

		44.225		-0.00642

		44.25		-0.00654

		44.275		-0.00509

		44.3		-0.00627

		44.325		-0.0072

		44.35		-0.00631

		44.375		-0.00749

		44.4		-0.00413

		44.425		-0.00496

		44.45		-0.00569

		44.475		-0.00488

		44.5		-0.00501

		44.525		-0.00597

		44.55		-0.00572

		44.575		-0.00462

		44.6		-0.00602

		44.625		-0.00498

		44.65		-0.00345

		44.675		-0.00581

		44.7		-0.00593

		44.725		-0.00548

		44.75		-0.00498

		44.775		-0.00464

		44.8		-0.00571

		44.825		-0.00438

		44.85		-0.00561

		44.875		-0.00584

		44.9		-0.00511

		44.925		-0.0054

		44.95		-0.00597

		44.975		-0.00656

		45		-0.00572

		45.025		-0.00498

		45.05		-0.00633

		45.075		-0.00475

		45.1		-0.00523

		45.125		-0.00619

		45.15		-0.00746

		45.175		-0.0065

		45.2		-0.00585

		45.225		-0.00665

		45.25		-0.00583

		45.275		-0.00676

		45.3		-0.00621

		45.325		-0.00609

		45.35		-0.00678

		45.375		-0.00633

		45.4		-0.00586

		45.425		-0.00692

		45.45		-0.00601

		45.475		-0.00694

		45.5		-0.00575

		45.525		-0.00539

		45.55		-0.00658

		45.575		-0.00657

		45.6		-0.00551

		45.625		-0.00494

		45.65		-0.00615

		45.675		-0.00615

		45.7		-0.00586

		45.725		-0.00674

		45.75		-0.00587

		45.775		-0.00518

		45.8		-0.00567

		45.825		-0.00168

		45.85		0.00037

		45.875		0.00836

		45.9		0.01728

		45.925		0.03035

		45.95		0.04991

		45.975		0.0716

		46		0.09742

		46.025		0.12037

		46.05		0.14576

		46.075		0.16599

		46.1		0.18662

		46.125		0.19952

		46.15		0.21053

		46.175		0.21825

		46.2		0.21754

		46.225		0.2146

		46.25		0.20458

		46.275		0.19016

		46.3		0.17307

		46.325		0.14898

		46.35		0.126

		46.375		0.10185

		46.4		0.07808

		46.425		0.05873

		46.45		0.04083

		46.475		0.02886

		46.5		0.01914

		46.525		0.01317

		46.55		0.00735

		46.575		0.00172

		46.6		0.00073

		46.625		-0.00207

		46.65		-0.00483

		46.675		-0.00364

		46.7		-0.00511

		46.725		-0.00461

		46.75		-0.00509

		46.775		-0.00499

		46.8		-0.0063

		46.825		-0.00498

		46.85		-0.00625

		46.875		-0.00755

		46.9		-0.00638

		46.925		-0.00702

		46.95		-0.00701

		46.975		-0.00634

		47		-0.00822

		47.025		-0.00716

		47.05		-0.00702

		47.075		-0.00712

		47.1		-0.00652

		47.125		-0.00702

		47.15		-0.00693

		47.175		-0.00655

		47.2		-0.00756

		47.225		-0.00584

		47.25		-0.00707

		47.275		-0.00658

		47.3		-0.00592

		47.325		-0.00715

		47.35		-0.00621

		47.375		-0.0061

		47.4		-0.00761

		47.425		-0.00563

		47.45		-0.00548

		47.475		-0.00462

		47.5		-0.00561

		47.525		-0.00562

		47.55		-0.0059

		47.575		-0.00494

		47.6		-0.00492

		47.625		-0.00756

		47.65		-0.006

		47.675		-0.00714

		47.7		-0.00648

		47.725		-0.00737

		47.75		-0.00863

		47.775		-0.00749

		47.8		-0.00573

		47.825		-0.00836

		47.85		-0.00633

		47.875		-0.00621

		47.9		-0.00759

		47.925		-0.00732

		47.95		-0.00755

		47.975		-0.00594

		48		-0.00707

		48.025		-0.00713

		48.05		-0.0078

		48.075		-0.0072

		48.1		-0.00755

		48.125		-0.00618

		48.15		-0.00773

		48.175		-0.00646

		48.2		-0.00608

		48.225		-0.00825

		48.25		-0.00818

		48.275		-0.00715

		48.3		-0.00773

		48.325		-0.00752

		48.35		-0.00839

		48.375		-0.00778

		48.4		-0.00877

		48.425		-0.00705

		48.45		-0.00919

		48.475		-0.00793

		48.5		-0.0064

		48.525		-0.00677

		48.55		-0.00554

		48.575		-0.00784

		48.6		-0.0097

		48.625		-0.00837

		48.65		-0.00728

		48.675		-0.00649

		48.7		-0.00903

		48.725		-0.00847

		48.75		-0.00796

		48.775		-0.00734

		48.8		-0.00527

		48.825		-0.00711

		48.85		-0.00783

		48.875		-0.00776

		48.9		-0.00832

		48.925		-0.0074

		48.95		-0.00783

		48.975		-0.00931

		49		-0.00708

		49.025		-0.00752

		49.05		-0.00818

		49.075		-0.00685

		49.1		-0.00765

		49.125		-0.00598

		49.15		-0.00701

		49.175		-0.00875

		49.2		-0.00778

		49.225		-0.00804

		49.25		-0.00814

		49.275		-0.00684

		49.3		-0.00686

		49.325		-0.00768

		49.35		-0.00755

		49.375		-0.00765

		49.4		-0.00581

		49.425		-0.00767

		49.45		-0.00672

		49.475		-0.00516

		49.5		-0.00793

		49.525		-0.00634

		49.55		-0.00621

		49.575		-0.0057

		49.6		-0.00676

		49.625		-0.00611

		49.65		-0.00653

		49.675		-0.00725

		49.7		-0.0063

		49.725		-0.00673

		49.75		-0.00687

		49.775		-0.00512

		49.8		-0.0058

		49.825		-0.00657

		49.85		-0.00665

		49.875		-0.00639

		49.9		-0.00657

		49.925		-0.00574

		49.95		-0.00591

		49.975		-0.00655

		50		-0.00629

		50.025		-0.00747

		50.05		-0.00705

		50.075		-0.00745

		50.1		-0.00652

		50.125		-0.00598

		50.15		-0.00736

		50.175		-0.00736

		50.2		-0.00706

		50.225		-0.00624

		50.25		-0.00572

		50.275		-0.00726

		50.3		-0.00644

		50.325		-0.00629

		50.35		-0.00631

		50.375		-0.0065

		50.4		-0.00802

		50.425		-0.00948

		50.45		-0.00735

		50.475		-0.00909

		50.5		-0.00763

		50.525		-0.00977

		50.55		-0.00812

		50.575		-0.00849

		50.6		-0.00804

		50.625		-0.00774

		50.65		-0.00757

		50.675		-0.00882

		50.7		-0.00842

		50.725		-0.00886

		50.75		-0.00816

		50.775		-0.00972

		50.8		-0.00761

		50.825		-0.00775

		50.85		-0.0083

		50.875		-0.01053

		50.9		-0.00929

		50.925		-0.00977

		50.95		-0.00896

		50.975		-0.01011

		51		-0.01054

		51.025		-0.01209

		51.05		-0.01004

		51.075		-0.01282

		51.1		-0.01232

		51.125		-0.0106





T010

		



Position (mm)

Absorbance





Narrow pH Range Carrier Ampholytes

Acidic Mab
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iCIEF of Human Transferrin Standard 

pI 4.65

pI 7.03

Blank + pI markers

NaHCO3

0.5 µl Fe

1.0 µl Fe

1.5 µl Fe

2.0 µl Fe

Transferrin

Apo-Transferrin (pI 6.1)

transferrin-Fe3+ (pI = 5.8)

transferrin-2 Fe3+ (pI = 5.5)

4% pH 4-7 Aeslyte HR
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Presentation Notes
CIEF conditions:0.35% methylcellulose, 4% (v/v) carrier ampholytes, 0.2 mg/mL human transferrin from Sigma (apo-Transferrin human, T2036), pI 4.65 and pI 7.03.Focusing: 1500 V, 1 min and 3000 V, 5 min.The pI of Fe saturated transferrin is more acidic compared to the apo-transferrin.



Remaining Modes of Operation of CE

Mode Basis of Separation

Capillary Zone Electrophoresis Difference in electrophoretic mobility of the 
solutes (all charged molecules)

Capillary Gel Electrophoresis Difference in molecular size (proteins, DNA/RNA)

Capillary Isoelectric Focussing Differences in isoelectric point (pI) of amphoteric 
solutes (peptides, proteins)

Capillary Isotachophoresis Electrophoretic mobility (all charged molecules)

Micellar Electrokinetic 
Chromatography

Differences in hydrophobic interaction with 
micelles in the BGE (neutral or weakly ionized, 
LMW substances)

Capillary Electrochromatography EOF driven HPLC (neutral and weakly ionized, 
LMW solutes) 
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The versatility of CE is derived from its numerous modes of operation. The separation mechanisms of each mode are different and thus can provide complimentary information. For the most part, the different modes are accessed simply by altering the buffer composition. Capillary Zone Electrophoresis is based on free solution mobility. Micellar electrokinetic chromatography is accomplished based upon hydrophobic ionic interaction with the micelle and can be used for the separation of neutral solutes as well as charged solutes. Capillary gel electrophoresis can be employed for the size based separation of macromolecules. Isoelectric focusing is a high resolution technique used to separate peptides and proteins on the basis of pI. Isotachophoresis is a moving boundary technique for analysis of anions or cations.The different CE operation modes are to some extent equivalent to the basic separation modes used in liquid chromatography. Despite the principle analogy of HPLC and CE separation modes, the underlying mechanisms are different, in particular regarding the “elution” modes of CE. Therefore, the selectivity of separation, that is the order in which the sample components elute, will be strongly deviating when comparing an HPLC with a CZE, MEKC or CEC separation. The separation mechanisms are orthogonal and therefore complimentary information is obtained about a sample. For example substances that co-elute in HPLC will be separated in CE.



Capillary Isotachophoresis (CITP) 

Further reading, J. Sep. Sci. 2006, 29, 2705 – 2715

leading electrolyte, highest mobility anion

terminating electrolyte, lowest mobility anion

• Moving boundary technique
• Only anion or cations in one run
• Zones stack after each other
• Length of the zone proportional to concentration
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Capillary isotachophoresis (CITP) is a “moving boundary” electrophoretic technique. In CITP, a combination of two buffer systems is used to create a state in which the solutes all move as connected, separated bands at the same velocity. The zones remain sandwiched between so-called leading (L) and terminating  (T) electrolytes. In a single experiment, either anions or cations can be analyzed. For anion analyses, for example, the buffer must be selected so that the leading electrolyte contains an anion with an effective mobility that ishigher than that of the anionic solutes. Similarly, the terminating anion must have a lower mobility than that of the solutes. When the electric fieldis applied the anions start to migrate towards the anode. Since the leading anion has the highest mobility it moves fastest, followed by the anion with the next highest mobility, and so on. In CITP the individual anions migrate in joined zones, but all move at the same velocity, as defined by the velocity of the leading anion.The steady-state velocity in CITP occurs since the electric field varies in each zone. This phenomenon maintains very sharp boundaries between the zones. If an ion diffuses into a neighboring zone its velocity changes and it immediately returns to its own zone. = solute molecules



CITP-stacked Uraemic Sera, 
Separation by CZE

Conditions: 
10 mM MES, histidine, pH 6.05,
0.05 % methyl hydroxyethyl cellulose, 
Constant current = 35 mA
l = 25 cm, id = 200 μm, PTFE capillary
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Zone sharpening can occur upon the addition of a high concentration of leading and/or trailing electrolytes to the sample (that is, addition of salt to the sample). An example of such improvements is illustrated in this figure. Here, the sample contains a high concentration of chloride (≅ 110 mM) in addition to the solutes of interest. The earliest eluting peaks exhibit over 106 plates, significantly more than described by simple theory. This example also illustrates how CITP effects can inadvertently occur, especially with complex samples.



Micellar Electrokinetic Chromatography (MEKC) 
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Micellar Electrokinetic Chromatography (MEKC) is and hybrid of electrophoresis and chromatography. The main strength of MEKC is, that it can be used to separate neutral solutes as well as the charged solutes. The separation of neutral species by MEKC is accomplished by the use of surfactants at concentrations above the critical micelle concentration (CMC) in the running buffer. Aggregates of individual surfactant molecules, micelles, are formed. The are often spherical with the hydrophobic tail of the surfactant molecule oriented towards the center and the charged heads oriented outside towards the buffer. The surfactant and thus the micelles are usually charged and migrate either with or against the EOF (depending on their charge). Anionicsurfactants such as SDS migrate toward the anode, that is, in the opposite direction to the EOF. Since the EOF is generally faster than the migration velocity of the micelles at neutral or basic pH, the net movement is in the direction of the EOF. During their electrophoretic migration, the solutes partition between the micelles and the running buffer in a chromatographic manner through both hydrophobic and electrostatic interactions. The micelles act as a stationary phase like in chromatography. In contrast to chromatography though, this stationary phase is moving!For neutral species, only partitioning in and out of the micelle effects the separation. The stronger the solute interacts with the micelle the longer is its migration time since the micelle carries it against the EOF. When the solute is not in contact with the micelle it is simply carried with the EOF.The more hydrophobic compounds interact more strongly with the micelle and are “retained” longer. It is this differential interaction betweenmicelles and neutral species that causes a separation. S = solute



Micellar Electrokinetic Chromatography (MEKC) 
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In MEKC the solutes elute between to and tm. Resolution is improved by extending the elution range or time window. In the separation of neutralsolutes, all solutes elute between to and tm. Hydrophilic solutes that do not interact with the micelle elute with the EOF and those that are totally retained by the micelles (for example Sudan III) elute with the micelles. While the time window is often fairly small, the peak capacity can be very high due to the high efficiency. It is therefore desirable to employ conditions that open the time window, that is, moderate EOF and micelles exhibiting high mobility.



Micellar Electrokinetic Chromatography - Surfactants

Biological detergents Critical micelle 
conc. [mM]

Aggregation 
number

Anionic SDS 8.2 62

Cationic DTAB
CTAB

14
1.3

50
78

Non Ionic Octylglucoside
n-Dodecyl-β-D-maltoside
Triton X-100

---
0.16
0.24

---
---

140

Zwitterionic CHAPS
CHAPSO

8
8

10
11

Bile Salt Cholic acid
Deoxycholic acid
Taurocholic acid

14
5

10-15

2-4
4-10

4
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Selectivity can easily be manipulated in MEKC. Varying the physical nature of the micelle such as size, charge or geometry by using different surfactants can yield dramatic changes in selectivity, similar to those obtained by changing the stationary phase in LC. Surfactants can be anionic, cationic, non-ionic, zwitterionic, or mixtures of each. In each category, alkyl chain length or structure can be varied. MEKC can also be performed with bile salts and microemulsions, oil in water or water in oil. In all cases, variations in buffer concentration, pH, temperature, or use of additives can be used to effect selectivity. Organic modifiers, such as methanol or acetonitrile, can also be added to manipulate solute-micelle interactions. Added to the running buffer in concentrations from a few percent up to 50 % (v/v), they can lessen hydrophobic interactions between the solute and micelle, allowing more rapid chromatographic kinetics.



MEKC Separation Of Cold-relief Medicine Constituents

Conditions: 
20 mM phosphate-borate,100 mM SDS, pH 9 
V = 20 kV
L = 65 cm
id = 50 μm
λ = 210 nm
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For (bio)pharmaceuticals, MEKC has been used for the determination of active drugs in tablets, creams, and injectable formulations. The separation of the active ingredients of a cold-relief preparation using SDS micelles is illustrated in figure.



Capillary Electrochromatography - Generation of EOF
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As discussed earlier, the bulk flow of liquid (EOF) through a capillary, results from the application of an electric field on the solution double-layer at the wall. When the capillary is packed with silica based particles a double-layer is also formed in and around the particles. Upon application of an axial electric field, the solvent starts to move in the direction of the cathode.



Capillary Electrochromatography (CEC)

1, 3   Buffer vials
2       Packed fused silica capillary

50-200 μm id, 200-500 mm length,
4       Electrodes
5       Point of detection
6       External pressure 2-12 bar
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Capillary electrochromatography (CEC), is a form of miniaturized liquid chromatography, which uses an electric field to pump liquid (EOF) through a packed chromatography column. In CEC, a stationary phase packed in a fused silica capillary, with an id of 50-200 μm, is used to obtain separation. Mobile phases, such as organic solvent/aqueous buffer mixtures, are used. On application of an electrical field along the axis of the packed capillary, an electroosmotic flow is established, which transports the solutes and the mobile phase through the packed bed.When the solutes are uncharged, separation is obtained by differential partitioning of the solutes between mobile and stationary phase. When the solutes to be separated are charged, they will have an additional, electrophoretic velocity component which will contribute to (or counteract) separation.The technique is very similar to CZE. Therefore, the equipment used for capillary electrophoresis can be used to execute CEC without major modification.



CEC Separation after Electrokinetic Injection

1 Thiourea
2 Methylparabene
3 Ethylparabene
4 Propylparabene
5 Butylparabene
6 Pentylparabene
7 Hexylparabene
8 Naphthalene
9 Biphenyl
10 Fluorene
11 Athrancene
12 Fluoranthene

Conditions: 
Column: CEC-Hypersil C18, 3 μm, 250(335) x 0.1 mm
Mobile phase: ACN/MES 25 mM pH 6 80/20,
Temperature: 20 °C,
Voltage: 25 kV
Electrokinetic sample injection
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The velocity of pressure driven flow varies with the diameter of the channels. Solutes may find fast and slow flow paths through the column,resulting in zone broadening. In an electrically driven system, the flow velocity is largely independent on the channel width, such that solutes changing from one channel to the other do not experience a change in flow velocity. This results in much lower zone dispersion.The net result of this is a 30-60 % reduction of the HETP of a capillary HPLC column driven by electrical force compared to pressure driven mode, depending on the particle size, capacity ratio and velocity. This is illustrated by the chromatogram, where the individual peaks have an efficiency of 60-70,000 plates. In the HPLC mode the column will generate 25-30,000 plates, maximally.



Instrumentation of Capillary 
Electrophoresis

Systems and Components



Capillary Electrophoresis – Instrumentation Suppliers

Main Suppliers

• Sciex Separations (formerly Beckman-Coulter)

• Agilent Technologies

• Prince Technologies

• Wynsep

• Lumex
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https://www.agilent.com/en-us/products/capillary-electrophoresis-ce-ms/ce-ce-ms-systems
https://sciex.com/products/capillary-electrophoresis
http://www.princetechnologies.eu/
http://www.wynsep.com/en/wynsep-company/the-capillary-electrophoresis-new-generation
http://www.lumexinstruments.com/analysis_technique/ce.php


Capillary Electrophoresis – High Voltage Power Supply

A schematic diagram of a generic capillary 
electrophoresis system is shown on the right. 

High voltage power supply
• 30 kV, dual polarity
• Maximum current 300 µA
• Stability 0.1%
• Constant voltage, current, and power mode
• Programmable voltage, current and power

Slide courtesy of Agilent Technologies with permission

I.D. 20-150 µm, O.D. 180 – 365 µm
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Capillary Electrophoresis – Sample injection

A schematic diagram of a generic capillary 
electrophoresis system is shown on the right. 

Sample and BGE handling
• Exchange inlet vial with sample vial
• Inject by pressure – hydrodynamic injection
• Inject by E-field – electrokinetic injection
• Injection volume 1-2% of capillary volume,

1-50 nl
• Many preconcentration methods employ 

differences in conductivity, pH between sample 
zone and BGE

• Optional automatic replenishment of BGE

Slide courtesy of Agilent Technologies with permission

I.D. 20-150 µm, O.D. 180 – 365 µm
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Methods of Sample Injection
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The two most common injection methods for capillary electrophoresis are hydrodynamic injection and electrokinetic injection. Hydrodynamic sample injection is the most widely used method. It can be accomplished by application of pressure at the injection end of the capillary, vacuum at the exit end of the capillary, or by siphoning action obtained by elevating the injection reservoir relative to the exit reservoir. Typical injection pressures and times range from 25 to 100 mbar and 0.5 to 5 seconds, respectively. A typical siphoning injection is obtained by raising the sample reservoir 5 to 10 cm relative to the exit reservoir for 10 to 30 seconds, depending on the conditions. Siphoning is typically used in systems without pressure injection capabilities. With hydrodynamic injection, the quantity of sample loaded is nearly independent of the sample matrix.Electrokinetic injection is performed by replacing the injection-end buffer reservoir with the sample vial and applying the voltage. In electrokinetic injection, analytes in the sample enter the capillary by both migration and by the pumping action of the EOF. A property of electrokinetic injection is that the quantity of each analyte loaded is dependent on the electrophoretic mobility of the individual solutes.



Hydrodynamic Injection

 Injection plug length should be <1-2 % of total capillary length

 Injection volume typically 1-50 nL depending on capillary 
dimensions

 Injection should be defined by quantity of pressure x time  [mbar s]

 Determine optimal injection empirically (inject largest volume 
without loss of resolution)

Vinj
P d tinj

L
=

∆ 4 π
η128

where ∆P = pressure differences across capillary [Pa]
d = capillary inside diameter [m]
tinj = Injection time [s]
η = buffer viscosity [Pa·s]
L = total capillary length [m]
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With hydrodynamic injection, the quantity of sample loaded is nearly independent of the sample matrix. The volume of sample loaded (VInj) will be a function of the capillary dimensions, the viscosity of the buffer in the capillary, the applied pressure, and the time. This volume can be calculated using the Hagen-Poiseuille equation.This equation allows estimation of sample volume loaded. It should not be used for quantitative analysis.



Electrokinetic Injection 

 The local electric field (E=V/L) depends on sample conductivity
 Used primarily for samples with non-conductive matrices or viscous buffer 

systems (e.g. gels)
 Employ internal standard calibration if sample conductivity is variable
 Only one electrokinetic injection per sample vial
 Injection parameter is voltage x time

Q = (µ + µ ) V π r  C tinje EOF
2

where   µe = electrophoretic mobility
µEOF = EOF mobility
V =  voltage
r = capillary radius
C = analyte concentration
tinj = injection time
L = capillary total length

L 
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Electrokinetic or electromigration injection is performed by replacing the injection-end buffer reservoir with the sample vial and applying the voltage. Usually field strengths 3 to 5 times lower than that used for separation are applied with injection times of 10-30 seconds. In electrokinetic injection, analytes in the sample enter the capillary by both migration and by the pumping action of the EOF. A property of electrokinetic injection is that the quantity of each analyte loaded is dependent on the electrophoretic mobility of the individual solutes. Discrimination occurs for ionic species since the more mobile ions are loaded to a greater extent than those that are less mobile.The quantity injected (Q) in grams or moles, can be calculated by using this equation. Loading is dependent on injection time, the EOF, solute concentration, and solute’s mobility. Due to these phenomena electrokinetic injection is generally not as reproducible as hydrodynamic injection. Despite quantitative limitations, electrokinetic injection is very simple, requires no additional instrumentation, and is advantageous when viscous media or gels are employed in the capillary rendering hydrodynamic injection less effective.



Capillary Electrophoresis – Capillary Environment

A schematic diagram of a generic capillary 
electrophoresis system is shown on the right. 

Capillary environment
• Thermostat to control Joule heating

P=V.I (typical 0.1 – 3 W)
• Temperature stability < 0.1%
• Temperature range 4 – 40 °C
• Environment rejection
• Cassette holder for the separation capillary
• Interface with built in detector

Slide courtesy of Agilent Technologies with permission

I.D. 20-150 µm, O.D. 180 – 365 µm

Alignment interface with 
selfaligning detection window

Capillary ends go into the vials
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Capillary Electrophoresis – Detection

A schematic diagram of a generic capillary 
electrophoresis system is shown on the right. 

Detection
• Spectrophotometric detection

UV-Vis (diode array), 10-6 M;
Extended light path (bubble, Z-shaped cell) 10-7 M
Indirect mode for non-adsorbing species

• Fluorescence, direct 10-7 – 10-8 M or laser induced 
10-9 – 10-12M

• Conductivity,10-5 - 10-6 M
• Mass spectrometry (next section)  

Slide courtesy of Agilent Technologies with permission

I.D. 20-150 µm, O.D. 180 – 365 µm

Alignment interface with 
selfaligning detection window

Capillary ends go into the vials
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CE Spectrophotometric Diode Array Detection

• Most widely used detection method; 
• High efficiency due to on-capillary detection, no zone 

broadening
• Wavelength range (190-600 nm) 
• Optical slit allows to achieve short axial path length 

for high resolution
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As in HPLC, multi-wavelength UV detection can be applied in CE for the purpose of peak identification and the assessment of peak purity. The DAD allows continuous acquisition of spectra in the UV-visible region of the spectrum; since all wavelengths are acquired simultaneously, there is no loss of sensitivity during spectral acquisition. The spectral data can be processed in several ways:• to extract electropherographic signals from spectral data to determine the optimum detection wavelength for each peak,• to perform spectral library searches to obtain a qualitative identification,• to calculate ratios of electropherographic signals to evaluate peak purity, and• to perform peak purity checks to discover (hidden) impurities.One way to present peak intensity (absorbance) versus wavelength and time is in a 3-dimensional (3D) plot, from which the highestpeak intensities at a particular wavelength can be determined. Another, more practical, way to present spectral information is as a contourmap, also called isoabsorbance plot. This technique plots the spectral information as a series of isoabsorptive, concentric lines in a wavelengthand time plane (2D-plot). This presentation allows a simultaneous inspection of all spectral information.



CE Spectrophotometric Diode Array Detection

Conditions: 
Normal straight capillary:
56 cm x 50 μm id

Conditions:
Extended light path capillary:
56 cm x 50 μm id 
with 150 μm detection cell

Buffer:      89 mM Tris-borate, pH 8.2
Injection:  100 mbar s
Voltage:   25 kV (i = 13 µA) 

Effect of the Extended Light Path Capillary
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The data demonstrates the effect of using a extended light path capillary (bubble cell) with a 150 µm detection cell in comparison to a normal straight capillary for neuropeptide analysis.Here the bubble is three times larger than the inner diameter (150 μm id bubble in a 50 μm id capillary). This yields nearly a 3-fold increase in signal relative to the straight capillary with a inner diameter of 50 mm. This data also shows that there is virtually no measurable band broadening. In addition, a lower limit of detection and a larger linear detection range are achieved due to the increased light absorbance in the bubble cell.



CE Contactless Conductivity Detector Design

 On-capillary detection
 No electrode fouling
 No necessary connections
 Hyphenation with other detection systems (UV, 

LIF, MS)
 Ability to work with packed capillaries (CEC)
 Besides fused silica, other materials (Peek, 

Teflon) can be used
 Limits of detection for inorganic and small 

organic ions in the ppm →ppb region
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The use of conductivity detection for CE was neglected for some time. But, there are some strong points for the use of conductivity detection in CE. First, the method is in principal universal and therefore especially suited for compounds that are otherwise difficult to detect, such as inorganic ions. Secondly, the small volume scale, required for the detector, is no obstacle to obtain low detection limits.The contactless conductivity detector (CCD) has two stainless steel tubes, that act as electrodes, mounted around the capillary at a defineddistance from each other. By applying an oscillating frequency (30-600 kHz) to the actuator electrode, a capacitive transition occurs between this electrode and the liquid inside the capillary. After having passed the detection gap between the electrodes (which acts as an ohmic resistor), a second capacitive transition between the electrolyte and the pickup electrode takes place. The pickup electrode senses when, due to passing analytes, the conductance in the gap changes.



Profiles of Amino Acids Measured by CZE-CCD

Conditions: 
2.3 M acetic acid pH 2.1 + 0.1 % HEC
Leff = 66.5 cm; Ltot = 80 cm; id = 50 μm
Injection: 300 mbar s
Voltage: + 30 kV
Current: 15.4 mA
Temperature: 25 °C
Detection: CCD
Peaks: 1, Lys; 2, Arg; 3, His; 4, Gly; 5, Ala; 6, Val; 7, Ile; 
8, Leu; 9, Ser; 10, Thr; 11, Asn; 12, Met; 13, Gln; 14, 
Trp; 15, Glu; 16, Phe; 17, Pro; 18, Tyr; 21, Asp

Budvar beer

Pangamin yeast
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CCD is used for anionic and cationic ions. More recently, CCD has been used in the separation of mono- and disaccharides, underivatized essential amino acids, haloacetic acids in water and metal ions.One example of these applications is shown here, where the separation profiles of underivatized amino acids with CZE-CCD in real samples such as Budvar beer and pangamin yeast are presented. Due to elimination of EOF in the separation capillary a significant migration time  reproducibility was obtained (RSD < 0.3 %) for all amino acids. The detection limits of individual amino acids were in the range of 9.1 to 29 μM (~ 1-3 ppm).



Capillary Electrophoresis – Capillaries

A schematic diagram of a generic capillary 
electrophoresis system is shown on the right. 

Capillary and capillary coatings
• Fused silica
• Permanently coated capillaries

polyvinyl alcohol, polyethylene glycol, poly 
acrylamide, Teflon (tradenames)

• Dynamic coatings, polyethylene imine, 
polybrene, dextran sulfate, polyvinyl sulfate

Slide courtesy of Agilent Technologies with permission

I.D. 20-150 µm, O.D. 180 – 365 µm

Alignment interface with 
selfaligning detection window

Capillary ends go into the vials
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Microchip CE 
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The Agilent 2100 bioanalyzer offers many benefits and advantages in comparison to traditional gel electrophoresis.Versatility:  A wide variety of sample types such as DNA, RNA, Cy5 labeled nucleic acids, and proteins, can be run on the same instrumental platform.  Changing samples is as easy as changing LabChip kits.   This presentation however will focus on the Protein kit and its applications.Reliability:  Prepackaged kits, standardized assay conditions, internal and external markers and automated analysis reduce the number of potential errors and user dependent variation.  As a result, the data collected with the bioanalyzer is very reproducible and reliable.  Sensitivity:  The bioanalyzer offers good sensitivity and low sample consumption. The protein kit for example has a linear dynamic range of 20 to 2000ng/ul. Speed:  The analysis of up to 10  protein samples can be performed in 30 minutes, with the added feature of real-time data display and analysis, allowing researchers to access the first results after a few minutes.Digital Data:  All of the data is automatically recorded and saved in digital format on the computer or a networked location, making archiving, retrieval and sharing of data just as easy across the world as it is across the bench.Safety:  60ul of gel, and even smaller amounts of fluorescent dye are needed to run LabChips.  This significantly reduces the amount of hazardous chemicals being handled and disposed of, making the bioanalyzer a safer option for your laboratory.



destain solution

gel/dye mix

sample

ladder

chip priming

separation

destaining

detection

Microchip CE  Protein Analysis - Chip
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On this slide the channel layout of the protein chip is shown in more detail.Once the channels of the chip are filled with gel/dye mix, the ladder and the samples are loaded and it is inserted into the bioanalyzer, the application specific assay is selected from the software menu and  the analysis is started. From there on everything is done automatically.Separation, staining, destaining, detection and data analysis are performed within 30 min for 10 protein samples.  Using microfluidic technology, carefullly controlling the voltages in each well, samples are directed down the main separation channel in the middle of the chip one by one. 10 Protein samples are sequentially separated according to their size, stained, destained and detected by laser-induced-fluorescence. The software automatically determines the protein size and relative concentration of each of the proteins detected within one sample.



protein

micelles

destain

SDS + dye

detection

detection

low background
good signal to noise ratio 
SDS conc. below CMC

high background
poor signal to noise ratio 
SDS conc. above CMC

Microchip CE  Protein Analysis - Destaining
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The detection of the proteins is based on the interaction of an intercalating fluorescent dye with the SDS micelles.During the separation of the proteins the SDS concentration is above the critical micelle concentration, therefore free micelles are also present. The dye intercalates into those free micelles and the protein/SDS compexes. Without destaining, this would result in a very high background and very low signal.During the destaining the SDS concentration is diluted below the CMC, free micelles decrease, resulting in a low background. The protein/SDS micelles are detected with a good signal to noise ratio.



gel-like 
image

electropherogram

data table

Microchip CE  Protein Analysis - Separation
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This slide shows a screenshot of the bioanalyzer software.The data is displayed in 3 formats by the Agilent 2100 bioanalyzer software, an electropherogram for each of the samples, a gel-like image for those that are used to looking at gels and a data table, which shows: the size of each of the separated proteins, the relative or absolute concentration and the percent of total protein.You can also switch to a large gel-like image or have a look at all electropherograms at the same time.The gel-like image, electropherograms and the results can be easily exported for further analysis, presentations or publications.



CE and CE-MS for Proteins

Interfacing of CE with MS



Principle Methods for Coupling CE with MS

Ionization 
 Nano-electrospray ionization (ESI-MS)

 MALDI MS
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Challenges for CE-MS Interfacing

 Electrical - 2 high voltage connections on one liquid conductor
 30 kV to drive the solutes toward the outlet by EOF and electrophoretic 

mobility
 3 kV to generate the electrospray at the outlet
 Voltages may be of opposite sign
 Return path for the current is needed (ground connection!)

 Hydraulic – outlet must be open to allow spray formation
 Flow too low to generate stable spray, use sheath solvent flow and pneumatic 

assistance
 Since MS is a vacuum detection technique, the BGE may not contain non-

volatile components (salts, non-volatile additives)

 Compromised CE separation (EOF, efficiency)
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Electrospray Ionization Process

ElectroSpray Ionization (ESI) 
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Mass spectrometry (MS) has become very popular as a detection technique for capillary electrophoresis. Electrospray ionization (ESI) has become the dominant methodology in direct on-line coupling of a liquid flow from a separation column into the MS at atmospheric pressure and ambient temperature.In an electrical field, solvent leaving the end of the capillary at nL/min flow rate forms very small droplets (spray). These droplets very readily loose neutral solvent molecules thereby decreasing in size and by which the surface charge increases rapidly. Eventually the droplets explode (coulombic fission) forming even smaller droplets in which the same process continues. Eventually gas phase solute ions remain, which may bear multiple charges, and which are drawn into the entrance of the MS.



CE MS Interfacing- Triple Tube Sprayer

*R.D. Smith et al, Anal. Chem., 60, 1948 (1988)
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The direction in which the field is applied and the direction of the current, have large consequences for the electrical interfacing.In order to establish the electrospray, a high electrical field is required between the outlet of the separation capillary and the inlet (capillary) ofthe MS. The simplest way to achieve this is to have the CE outlet capillary (or sprayer tip) at ground and the electrospray voltage is applied from the MS.Apart from closure of the electrical circuitry, a hydraulic flow rate is required to form the electrospray. Two main approaches that meet the hydraulic and contact requirements for interface CE and MS have been developed, the sheath flow interface and the sheathless interface.The sheath flow interface for CE-MS has become known as the tri-axial capillary sprayer. The CE separation capillary forms the spraytip. The sheath solvent is flowing outside the CE capillary and makes a liquid contact with the BGE of the CE separation. The capillary delivering the sheath solvent is grounded. The third tube delivers a nebulizing gas, for example nitrogen that assists in establishing the spray.The sheathless interfaces are currently not commercially available and will therefore not be discussed here.Besides ESI, ionization techniques as atmospheric pressure chemical ionization (APCI) and atmospheric pressure photo ionization(APPI) are possible. Both APPI and APCI interfacing for CE-MS is limited to low molecular weight substances (< 1000 Dalton) that have sufficientvolatility. High molecular weight substances like peptides and proteins cannot be ionized by these techniques. Matrix assisted laser desorption ionization (MALDI) is a quite popular interfacing method. In practice a solute is isolated in solution and deposited on a MALDI target. Effectively though this is not an on-line interfacing mode. Therefore, the fraction collection method is an ideal preparation step for CE-MALDI-MS.



Sheath Liquid Interface for CE-MS 
– Triple Tube Design*

-

Sheath solvent is added to the CE effluent at a rate of typically 1 - 5 
µL/min. Spray  becomes independent of EOF. 

Spray needle (gray) is grounded. Common ground for CE and ESI. 
Bubbles are transported out

Spray formation pneumatically assisted spray. Nitrogen gas at 5-20 
p.s.i.

Sheath solvent composition dominates electrospray ionization 
chemistry. Typical sheath solvents contain formic acid, methanol, water 
 low pH, positive ion detection or ammonia  high pH for anion 
detection

Orthogonal configuration let neutrals & big droplets pass

OD 0.5 mm
ID 0.4 mm

*R.D. Smith et al, Anal. Chem., 60, 1948 (1988)
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Sensitivity is compromised!!
 ESI-MS is concentration sensitive detection!
 Dilution 5 - 50x with the sheath solvent
 Higher flow rate  compromises nano-electrospray
Pneumatic assistance required to establish the spray
Hydraulic flow observed (“venturi” effect)



Figure published in: Jean-Marc Busnel; Bart Schoenmaker; Rawi Ramautar; 
Alegria Carrasco-Pancorbo; Chitra Ratnayake; Jerald S. Feitelson; Jeff D. 
Chapman; André M. Deelder; Oleg A. Mayboroda; Anal. Chem. 2010, 82, 
9476-9483. Copyright © 2010 American Chemical Society

New Developments in CE-MS “Sheathless” Interfacing

Porous tip approach, Mehdi Moini Anal. Chem., 2007, 79 (11), pp 4241–4246

Sensitivity sub-µM – nM
In absence of EOF, pressure assistance required to obtain a stable spray
Commercialized by Beckman-Coulter CESI 8000
Capillary OD/ID 220/30 µm
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New Developments in CE-MS “Sheathless” Interfacing
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Sheath vs. sheathless CE-MS interfaces

Porous glass sheathless interface
• real NanoESI MS, high sensitivity (20-50x better)
• exclusively Beckman-Coulter CE-MS capillaries  (150 µm OD, ID 30 µm, 

expensive!) 
• EOF is required. Polarity must allow EOF towards MS  wall coated 

capillaries
• capillary end electrically on high voltage. CE current drain required!
• neutral coated capillaries require pressurized flow
• Electrolyte must match the CE separation and MS ionization requirements
• non-aqueous buffers can not be sprayed (ionized) efficiently
• limited robustness, need expert handling

Very high sensitivity for HMW substances like proteins / peptides 
analysis due to absence of dilution and very low flow rate enhancing 
electrospray efficiency. Limited in application range and robustness

Triple tube sheath liquid interface
• for Agilent and Bruker standard ESI
• uses standard FS capillaries 
• flow rate controlled by makeup flow (low µL/min range)
• for all standard capillaries with 360 µm OD (cheap) 
• Capillary and electrospray share ground connection
• Pneumatic assistance may cause suction on the outlet
• For all modes of polarities on CE and MS
• Decoupling of the chemistry for separation and for ionization
• Non-aqueous buffers can be used 
• Best robustness and ease of use available

Most robust interface for routine and unattended operation.
Dilution by make-up flow limits sensitivity  (10-6-10-7 M) but addition 
of sheath chemistry can recover sensitivity partially due to improved 
MS ionization efficiency

Agilent CE-MS                          Sciex Separation  CESI-MS
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CE and CE-MS of Proteins



Protein Separation by CE – Surface Interactions

• Active silanol groups (Si-OH)
• Different structure, pKa 2-5
• Hydrophobic siloxane regions
• Amorphous structure subject 

to change

Bare fused silica

Adsorption/desorption
slow process, causing 
retention (like HPLC),peak 
broadening and tailing, 
conformation change

Causes surface property 
changes affecting precision 

and repeatability. 
Low recovery

Slide courtesy of Dr. Julie Schappler, Geneva University
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Protein Separation by CE – Surface Interactions

 Irrepeatable mobilities of protein 
and EOF

 Peak tailing
 Loss in efficiency
 Poor recovery
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Minimize Protein-Surface Interaction in CZE

Approaches to minimize protein-surface interactions

• pH of BGE clearly above or below pI of the proteins to 
reduce ionic interactions*

• Add low amount of organic solvent to the BGE
• Use buffers with high ionic strengths to reduce 

coulombic interactions
• Apply a rigorous protocol for capillary pre-treatment and 

storage
• Capillary surface modification 

• Active silanol groups (Si-OH)
• Different structure, pKa 2-5
• Hydrophobic siloxane regions
• Amorphous structure subject 

to change

Bare fused silica

*Staub et al., Electrophoresis 2010, 31, 3326–3333
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Minimize Protein-Surface Interaction by Capillary Surface 
Deactivation

Type Effect Comment
Neutral hydrophilic polymers e.g. 
hydroxy methylcellulose

Mask surface charge and reduces 
EOF

Low concentration used (see 
slide 37)

Cationic polymers e.g. 
polyethylene amine, polybrene

Bind to silanol surface groups 
and reverse EOF

Form a semi permanent layer

SMIL, e.g. dextran sulphate layer 
upon cationic polymer layer 

Returns a stable negative surface 
layer 

Cationic Surfactants like CTAB or 
DDAB

Deactivate surface Below CMC

Covalent coatings, PVA, CEP, PA, 
FEP

Suppress EOF Expensiv

SMIL, successive multiple ionic layer, CTAB, cetyltrimethylammonium bromide, DDAB, didodecyldimethylammonium bromide, PVA, polyvinyl alcohol,  
CEP, crosslinked ethylene glycol polymer, PA, PDMA poly (dimethyl) acrylamide, fluoroethylene polymer

Polymers dissolved in BGE and become replenished.
SMIL are stable and donot need replenishment
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Minimize Protein-Surface Interaction by Capillary Surface 
Deactivation
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Minimize Protein-Surface Interaction by Capillary Surface 
Deactivation

P2 P6

Migration time [min]
6 8 10

mAU

0

20

40

60

80

P4

P5
P3

P0

BGE : TRIS borate, pH 8.5
25°C, 30 kV

CEofix™ CDT kit (Analis, 
Belgium)

+ + ++ + +- - -- - - -+ + ++ + + +
µEOF

O- O- O- O- O- O-Initiator (polycations)

BGE counterions

Capillary silica wall

BGE with polyanions

Transferrin, good Rs between glycoforms
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Minimize Protein-Surface Interaction by Capillary Surface 
Deactivation

BGE : ammonium acetate 20 mM, pH 8.5
25°C, 30 kV

O- O- O- O- O- O- O-

BGE + ++ + + + +

µEOF

PB = Polybrene (10%)
DS = Dextran sulfate (10%)

+ ++ + + + +- - -- - - - -
PB  Sufficient resolution between 

glycoforms
(Rs 1.0 – 2.5)

 Acceptable coating stability (RSD = 
2.0%, n=8) 

 Low protein adsorption 

 Acceptable efficiencies
(N = 130’000 – 800’000)

DS
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15

20

25

Minimize Protein-Surface Interaction by Capillary Surface 
Deactivation

Alternative method for direct MS-coupling
Addition of organic solvent to the BGE

10% ACN

no ACN

Staub et al., Electrophoresis (2010)

 non reproducible mobilities of protein and EOF

 Peak tailing

 Loss in efficiency

 Loss in protein recovery

Protein Absorption

insulin
pI 5.2

5,808 Da

6’
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CE-ESI-TOF/MS | human growth hormone (hGH)
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SCAN 9.8-9.9 min

DECONVOLUTED MASS

10’
20269.78

CE-ESI-TOF/MS

 unambiguous identification
 22 kDa / 20 kDa ratio | ca. 5%

 LOD (TIC/MS) | 50 ppm | 2.3 µM
36 fmol (788 pg) injected

Acidic buffer + ACN

 very limited adsorption
 no degradation
 high efficiency, N = 750000

Staub et al., Electrophoresis (2010)

hGH
pI 5.1

22,125 Da
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 Transport a separated/discrete small zone to the ESI interface
 Chemical Mobilization ??
 Pressure Mobilization  zone dispersion?

 Interference/ion suppression of the ESI process by ampholytes, 
catholyte (high pH) and other additives?
 Presence of non-volatile neutral additives may cause contamination 

of the MS inlet
 Deal with two high voltage sources on one liquid conductor

Special Challenges in Coupling CIEF with ESI-MS
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Neusüß et al. – CIEF coupling with MS1,2

UV

CIEF-UV

CZ
E-

M
S

1Hühner, Neusüß, Anal. Bioanal. Chem. 2016, 08, 15, 4055-4061
2Kohl, Montealegre, Neusüß, Electrophoresis 2016, 37, 954–958

Rotor: PAEK/PTFE
loop: 4, 10, or 20 nl

Stator: PEEK

4-port-nl-valve
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Coupling iCIEF with MS by the 4-port nanoliter valve

• Easy hydraulic coupling of iCIEF with nanoliter valve, and MS
• CE and ES voltages are decoupled  no dedicated CE-MS interface required,

µHPLC ESI interface suffices
Neusüß et al. Electrophoresis 2018, 39, 1151–1154
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iCIEF-flow injection-MS – Hemoglobin 
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Sample: 2% ASFC Hb, 2% AESlyte 6-9, 70% MC 0.5 %
Focusing: 1000 V (1 min), 2000 V ( 1 min), 3000 V (6 min), 15 s interval time
Separation capillary 50x0.2 mm

Focusing
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iCIEF-flow injection-MS – Hemoglobin
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Including CZE as second dimension

1st D: iCIEF
Triple tube CE-MS sprayer

Valve

2nd D: CZE-MS

To CE
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iCIEF of mAB coupled to CE-MS

a) Option A (direct coupling) for the main 
variant M (1.25 mg/mL).
b) Example of image after focusing for the mAb
in 1% AESlyte pH 16 3-10, 2% AESlyte pH 8 -
10.5 HR, and 70% methylcellulose 0.5 
c) Option B (CE-MS coupling) for the main 
variant M (1.25 mg/mL), 
d) the main acidic variant A (2.0 mg/mL) and
e) the main basic variant B (6.0 19 mg/mL)
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Summary CE of Proteins

 CZE is very well suited for separation of proteins provided that interaction 
of proteins with capillary surface is minimized and under control

 CIEF is a ultra high resolution separation method requiring a dedicated 
instrument 
 Uses standard commercial CE instruments
 High resolution (∆pI > 0.02 units) quantitative protein analysis in applicable 

concentration range (0.05 – 0.5 mg/mL).
 Compromised method (focusing in front of detector, separate mobilization

 Imaged CIEF
 Requires a dedicated CE instrument
 High resolution - ∆pI > 0.02 units quantitative protein analysis in concentration 

range 0.1 – 1.0 mg/mL
 Fast method development and short analysis time (up to 6 runs/hour)
 Wide pI range (pH 2-11)
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Summary CE-MS of Proteins

 CE-MS of proteins rivals LC-MS (resolution, fast)

 Porous tip interface generic nano electrospray ionization 
 highest sensitivity

 Triple tube interface most robust, rugged, easy to use 
interface  compromised sensitivity*

 CZE-MS straightforward technique. Commercial available

 CIEF-MS** and iCIEF-MS high potential but require further 
development

*https://www.agilent.com/search/?Ntt=5991-9073EN
**Anal. Chem. 2018, 90, 2246−2254
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Thank You for your attention

For more information:
pick my business card of visit https://www.rozing.com

to contact me 
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