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Observations depend on  
 telescope characteristics (resolving power, diffraction)  
               detector characteristics (signal to noise)  
               communications bandwidth (bit depth)  
               spectral intervals (window, absorption band)  
               time of day (daylight visible)  
               atmospheric state (T, Q, clouds)  
               earth surface (Ts, vegetation cover)  

 

Satellite remote sensing of the Earth-atmosphere 



Remote Sensing Advantages 
 

* provides a regional view 
 
* enables one to observe & measure the causes & effects of climate 
& environmental changes (both natural & human-induced) 
 
* provides repetitive geo-referenced looks at the same area 
 
* covers a broader portion of the spectrum than the human eye 
 
* can focus in on a very specific bandwidth in an image 
 
* can also look at a number of bandwidths simultaneously 
 
* operates in all seasons, at night, and in bad weather 



Incoming solar radiation (mostly visible) drives the earth-atmosphere (which emits 
infrared). 
 
Over the annual cycle, the incoming solar energy that makes it to the earth surface 
(about 50 %) is balanced by the outgoing thermal infrared energy emitted through 
the atmosphere.  
 
The atmosphere transmits, absorbs (by H2O, O2, O3, dust) reflects (by clouds), and 
scatters (by aerosols) incoming visible; the earth surface absorbs and reflects the 
transmitted visible. Atmospheric H2O, CO2, and O3 selectively transmit or absorb 
the outgoing infrared radiation. The outgoing microwave is primarily affected by 
H2O and O2.  

Solar (visible) and Earth emitted (infrared) energy 



Key Areas of Uncertainty  
in Understanding Climate & Global Change 

 
 

* Earth’s radiation balance and the influence of clouds on 
radiation and the hydrologic cycle  
* Oceanic productivity, circulation and air-sea exchange 
 
* Transformation of greenhouse gases in the lower 
atmosphere, with emphasis on the carbon cycle 
 
* Changes in land use, land cover and primary productivity, 
including deforestation 
 
* Sea level variability and impacts of ice sheet volume 
 
* Chemistry of the middle and upper stratosphere, including 
sources and sinks of stratospheric ozone 
 
* Volcanic eruptions and their role in climate change 

 



Radiative Energy Balance 



Solar Spectrum 



Earth emitted spectra overlaid on Planck function envelopes 
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Radiative Transfer 
through the Atmosphere 





Clouds viewed from polar orbiting TIROS launched 1 Apr 1960 



Evolution of Leo Obs 
 

Terra was launched in 1999 
and the EOS Era began 

 
MODIS, CERES, MOPITT,  

ASTER, and MISR  
reach polar orbit 

 
Aqua and ENVISAT  

followed in 2002 
 

MODIS and MERIS  
leading to VIIRS 
AIRS leading to  
IASI and CrIS 

AMSU leading to ATMS 











VIIRS, MODIS, FY-1C, AVHRR 
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MODIS IR Spectral Bands 

MODIS 







Chlorophyll  - MODIS and SeaWiFS  
MODIS Chlor 
243-250, 2000 
U. Miami   
 
 
MODIS tropics coverage is 
greater (time of day + no 
tilt loss).  MODIS reveals 
global fine structure. Color 
scales  not identical, cal not 
final. 

SeaWiFS Chlor 
241-248, 2000 
SeaWIFS Project 



SST - MODIS and AVHRR  
MODIS 4 micron 
Night SST 

AVHRR  
Night SST 

Improved coverage in 
tropical regions.  Color 
scales are not identical, 
cloud mask is not applied. 



MODIS views the Mississippi 









MODIS Airborne Simulator 
(MAS)   

0.6, 1.6, & 11.0 um data  
over Madison in Jan 97 



Observing Sea Ice Leads With MODIS 
MODIS Band 1 Image of Western Arctic, 1 km (subsampled) 

MODIS Full Resolution, 250 m Pixels 

75 km 
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MODIS Image and snow map - November 3, 2000 

MODIS bands 1, 4, 3 



Nov 1-7, 2000 Nov 8-15, 2000 

Change in maximum snow extent between two 
composite periods seen above (1.8 million sq. km) 

9.0 million sq. km of snow cover                     10.8 million sq. km of snow cover 

Snow on 
both 

Snow on Nov 
1-7 only 

Snow on Nov 
8-15 only 

Clouds  









MODIS  
identifies 

cloud 
classes 

Hi cld 
 
Mid cld 
 
Lo cld 
 
Snow 
 
clr 
 
 



Clouds separate into classes  
when multispectral radiance information is viewed 

Hi cld 

Snow 

Lo cld 

Clear 

Mid cld 

11 um 11 um 
 

vis 

LSD  
1.6 um 

1.6 um 

8.6-11 um 
 



True Color Image 

Cloud Properties 

Cloud Mask 
Land Classification 

Cloud Opt Thickness 
Cloud Eff Radius 
Cloud Top Temp 

Bispectral Phase 

October 1, 2001 



Cloud optical, microphysical properties 
retrieval space example 

Liquid water cloud 
ocean surface 

2.1 µm absorption increases with particle size, 
little effect at 0.86 µm 

2.1 µm reflectance reaches limiting values 
with optical thickness 

S. Platnick, ISSAOS ‘02 



Two unknowns, ε and Pc, 
require two measurements 

Radiance from a  
partly cloudy FOV 



CO2 channels see to different levels in the atmosphere 

14.2 um             13.9 um             13.6 um           13.3 um               



Different ratios  
reveal cloud 
properties  
at different levels 
 
hi - 14.2/13.9 
mid - 13.9/13.6 
low - 13.6/13.3 
 
 
Meas          Calc 
             pc  
(Iλ1-Iλ1

clr)    ηελ1 ∫ τλ1 dBλ1 
             ps 
----------- = ---------------- 
             pc  
(Iλ2-Iλ2

clr)    ηελ2 ∫ τλ2 dBλ2 
             ps 
 



BT in and out of clouds for MODIS CO2 bands  
- demonstrate weighting functions and cloud top algorithm 

S. Platnick, ISSAOS ‘02 





High Ice clouds 
 
• BTD[8.5-11] > 0 over a large 
range of optical thicknesses τ 
•Tcld = 228 K 
 

Midlevel clouds 
 

• BTD[8.5-11] values are similar 
(i.e., negative) for both water 
and ice clouds 
•Tcld = 253 K 
 

Low-level, warm clouds 
 
• BTD[8.5-11] values always 
negative 
•Tcld = 273 K 

Ice:  Cirrus model derived from FIRE-I in-situ data (Nasiri et al, 2002)  
Water:  re=10 µm 
Angles:  θο = 45o, θ = 20o, and φ = 40o  
Profile:  midlatitude summer 

 Simulations of Ice and Water Phase Clouds 
8.5 - 11 µm BT Differences 

τ =  

τ =  



 MODIS Direct Broadcast 
May 14, 2003 at 1458 UTC (Terra) 

1-km resolution 



Cloud Phase 

18 July 2001 



Multilayered Clouds 



frequency of occurrence in percent (%) 

MODIS Cloud Thermodynamic Phase  
Percentage Ice and Water  Cloud   

 05 Nov. 2000 -Daytime Only 



frequency of occurrence in percent (%) 

MODIS Cloud Thermodynamic Phase  
Percentage Ice and Water  Cloud   

 05 Nov. 2000 - Nighttime Only 



frequency of occurrence in percent (%) 

MODIS Frequency of Co-occurrence  
Water Phase with 253 K < Tcld < 268 K  

 05 Nov. 2000 - Daytime Only 



frequency of occurrence in percent (%) 

MODIS Frequency of Co-occurrence  
Water Phase with 253 K < Tcld < 268 K  

 05 Nov. 2000 - Nighttime Only 



Aerosol Types and Origin 

• Aerosol particles larger than about 1 µm in 
size are produced by windblown dust and sea 
salt from sea spray and bursting bubbles 

  
• Aerosols   smaller than 1 µm are mostly 

formed by condensation processes such  as 
conversion of sulfur dioxide (SO2) gas 
(released from volcanic eruptions) to sulfate 
particles and by formation of soot and smoke 
during burning processes. 

  
• After formation, aerosols are mixed and 

transported by atmospheric motions and are 
primarily removed by clouds and precipitation. 



0.01 0.1 1.0 10.0 

There are 3 modes : 
 

- « nucleation  »: radius is 
between 0.002 and 0.05 µm.   
They result from combustion 
processes, photo-chemical 
reactions, etc. 

 
- « accumulation »: radius is 
between 0.05 µm and 0.5 µm.  
Coagulation processes. 

 
- « coarse »: larger than 1 µm.  
From mechanical processes like 
aeolian erosion.   
 

 « fine » particles (nucleation and 
accumulation) result from anthropogenic 
activities, coarse particles come from 
natural processes. 
 

Aerosol Size Distribution 

http://capita.wustl.edu/AerosolIntegration/specialtopics/Integration/Capter4Drafts/Figs/Fig1GenSizeDV000614.gif


True color composite AOT (0.55 um) 

Ohio Valley pollution  
heading over N. Atlantic 



- Effect of aerosol on climate:  
Cooling past climates, possibly warming future climates 

- Effect of aerosol on hydrologic cycle:  

Less evaporation from cooler land and ocean, more stable 
atmosphere, less clouds and precipitation. 

- Effect of aerosol on health:  May be more important then 
ozone in causing cancer and heart problems. 

- Effect on agriculture, vegetation:  Shift of precipitation 
away from polluted land, less sunlight to vegetation 



Properties       Net effect           Aerosol type       Main Source         
 
Reflect      Cool the earth       Desert dust,        dry lake beds 
sunlight         sulfate smog            industry 
 
Absorb            Heat the earth &          Black carbon        biomass burning 
sunlight            atmosphere                     dirty engines 
            reduce cloudiness 
 
Cloud               brighter clouds           sulfate smog                industry 
Condensation   less precipitation          smoke       fires 
Nuclei 
 

Aerosol, their sources and effects on climate 



Remote sensing of Aerosol  
Open questions: - Where does aerosol begin and cloud ends?                 
- Does aerosol in cloud free area represent the aerosol that interacts with 
clouds?                     
- How to handle the spatial and temporal variability of aerosol properties? 

”Toxic  trucks” 
Washington 
Post 11/19/00 

“Trouble in the 
greenhouse” Nature, 
Sept., 2000 

Haze layer 

Haze layer 

Clean atmosphere 


[image: image1.wmf][image: image2.wmf]



POLDER aerosol index Feb. 1997   &            population density 
(Kaufman, Tanré & Boucher, Nature 2002) 

Does Population cause Pollution ?  



Aerosol Optical Thickness 
(Coarse Particle Mode) 

0.0 

0.1 

0.2 

0.3 

0.4 

September 2000 τa (0.55 µm) 

bands for aerosol retrieval over ocean (550, 660, 865, 1230, 1640, 2130 nm) 



0                                                                  .5                       0                                                                   1.0    

0                                                                  .5                       0                                                                   1.0 

AVHRR @ 0.63um TOMS @ 0.38um 

POLDER @ 0.865um OCTS @ 0.50um 

Global AOT for April 1997 



Spring  March - 
May 2001 

Autumn 
September - 
November 2001 

Summer June - 
August 2001 

Winter December 
2000 - February 
2001 

0 0.8 0.2 0.4 0.6 

τa   Average optical thickness 



600 km 

400 km
 

Ispr
a 

Milan Venice 

Example: pollution accumulating under the Alps 

MODIS RGB 

MODIS aerosol optical thickness 

Allen Chu, SSAI/GSFC 



Example: Los Angeles 
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Measurements in the Solar Reflected Spectrum across 
the region covered by AVIRIS  



AVIRIS Movie #1 
AVIRIS Image - Linden CA 20-Aug-1992 

224 Spectral Bands: 0.4 - 2.5 µm 
Pixel: 20m x 20m    Scene: 10km x 10km 



 
Cuiaba Brazil mosaic on 25 August 1995 shows a forest clearing fire.  True 

color image, and single band images in black and white.  
 

True color 500.5 nm 

1000.2 nm 1501.4 nm 

2000.5 nm 2508.5 nm 



Ash Plume 
Detection 

 
Mt. Cleveland 

Eruption  
19 Feb 2001 



Ship Tracks occur in marine 
stratocumulus regions of the 
globe 

California, Azores, 
Namibia, and Peru 

Conditions for formation 
High humidity  
Small air-sea temperature 
difference 
Low wind speed 
Boundary layer between 
300 and 750 m deep 

Enhanced reflectance of clouds 
at 3.7 µm 

Larger number of small 
droplets arising from 
particulate emission from 
ships 

 

MODIS detects ship tracks 



* Particles emitted by ships increase concentration of  
cloud condensation nuclei (CCN) in the air 

* Increased CCN increase concentration of cloud droplets  
and reduce average size of the droplets 

* Increased concentration and smaller particles reduce production of drizzle 
(100 µm radius) droplets in clouds 

* Liquid water content increases because loss of drizzle particles is suppressed 
* Clouds are optically thicker and brighter along ship track 





1.38 

0.64 1.64 

11.01 



Is cirrus related to air traffic? 



MOPITT CO Column 1-3 June 2002 
(Phase 2 Data) 



.66 um 10.5 – 11 um 8.6 - 10.5 um 

8.6 - 10.5 um observations of sea ice through low cloud cover 



Cloud particle size is revealed in high resolution infrared spectra  

Variation with Particle Size (reff)
(IWP= 10 g m-2; 10.8-10 km)
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8.6 um sees more reflection than 10.5 um image over snow 
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		0.392		1.9		0.39		99.26		0.39		96.978

		0.394		1.9		0.39		99.26		0.39		96.88

		0.396		1.9		0.4		99.32		0.4		96.962

		0.398		1.9		0.4		99.12		0.4		97.011

		0.4		1.9		0.4		99.21		0.4		96.932

		0.402		1.89		0.4		99.28		0.4		97.088

		0.404		1.89		0.4		99.29		0.4		96.944

		0.406		1.89		0.41		99.34		0.41		96.996

		0.408		1.89		0.41		99.28		0.41		97.161

		0.41		1.89		0.41		99.34		0.41		97.195

		0.412		1.89		0.41		99.4		0.41		97.32

		0.414		1.88		0.41		99.39		0.41		97.088

		0.416		1.88		0.42		99.28		0.42		97.306

		0.418		1.88		0.42		99.22		0.42		97.209

		0.42		1.88		0.42		99.21		0.42		97.273

		0.422		1.88		0.42		99.38		0.42		97.183

		0.424		1.88		0.42		99.33		0.42		97.352

		0.426		1.87		0.43		99.34		0.43		97.423

		0.428		1.87		0.43		99.34		0.43		97.348

		0.43		1.87		0.43		99.45		0.43		97.461

		0.432		1.87		0.43		99.45		0.43		97.456

		0.434		1.87		0.43		99.51		0.43		97.539

		0.436		1.87		0.44		99.34		0.44		97.665

		0.438		1.87		0.44		99.46		0.44		97.65

		0.44		1.87		0.44		99.33		0.44		97.317

		0.442		1.86		0.44		99.32		0.44		97.409

		0.444		1.86		0.44		99.37		0.44		97.486

		0.446		1.86		0.45		99.4		0.45		97.72

		0.448		1.86		0.45		99.46		0.45		97.988

		0.45		1.86		0.45		99.52		0.45		97.79

		0.452		1.86		0.45		99.46		0.45		97.737

		0.454		1.86		0.45		99.62		0.45		98.01

		0.456		1.85		0.46		99.34		0.46		97.929

		0.458		1.85		0.46		99.45		0.46		97.991

		0.46		1.85		0.46		99.54		0.46		97.787

		0.462		1.85		0.46		99.47		0.46		97.965

		0.464		1.85		0.46		99.61		0.46		97.867

		0.466		1.85		0.47		99.6		0.47		97.902

		0.468		1.85		0.47		99.46		0.47		97.904

		0.47		1.85		0.47		99.54		0.47		97.767

		0.472		1.85		0.47		99.52		0.47		97.943

		0.474		1.84		0.47		99.46		0.47		97.85

		0.476		1.84		0.48		99.4		0.48		97.787

		0.478		1.84		0.48		99.51		0.48		97.903

		0.48		1.84		0.48		99.47		0.48		97.842

		0.482		1.84		0.48		99.53		0.48		97.752

		0.484		1.84		0.48		99.51		0.48		97.62

		0.486		1.84		0.49		99.41		0.49		97.805

		0.488		1.84		0.49		99.45		0.49		97.623

		0.49		1.84		0.49		99.51		0.49		97.744

		0.492		1.84		0.49		99.47		0.49		97.684

		0.494		1.83		0.49		99.39		0.49		97.825

		0.496		1.83		0.5		99.41		0.5		97.877

		0.498		1.83		0.5		99.46		0.5		97.629

		0.5		1.83		0.5		99.38		0.5		97.655

		0.502		1.83		0.5		99.54		0.5		97.526

		0.504		1.83		0.5		99.45		0.5		97.483

		0.506		1.83		0.51		99.45		0.51		97.664

		0.508		1.83		0.51		99.53		0.51		97.498

		0.51		1.83		0.51		99.34		0.51		97.541

		0.512		1.83		0.51		99.46		0.51		97.614

		0.514		1.83		0.51		99.45		0.51		97.592

		0.516		1.82		0.52		99.41		0.52		97.582

		0.518		1.82		0.52		99.45		0.52		97.54

		0.52		1.82		0.52		99.52		0.52		97.598

		0.522		1.82		0.52		99.4		0.52		97.482

		0.524		1.82		0.52		99.19		0.52		97.436

		0.526		1.82		0.53		99.54		0.53		97.475

		0.528		1.82		0.53		99.32		0.53		97.626

		0.53		1.82		0.53		99.41		0.53		97.495

		0.532		1.82		0.53		99.6		0.53		97.312

		0.534		1.82		0.53		99.41		0.53		97.402

		0.536		1.82		0.54		99.2		0.54		97.24

		0.538		1.82		0.54		99.33		0.54		97.45

		0.54		1.81		0.54		99.45		0.54		97.36

		0.542		1.81		0.54		99.14		0.54		97.171

		0.544		1.81		0.54		99.52		0.54		97.261

		0.546		1.81		0.55		99.29		0.55		97.204

		0.548		1.81		0.55		99.39		0.55		97.103

		0.55		1.81		0.55		99.3		0.55		97.131

		0.552		1.81		0.55		99.45		0.55		97.148

		0.554		1.81		0.55		99.47		0.55		97.229

		0.556		1.81		0.56		99.28		0.56		97.016

		0.558		1.81		0.56		99.41		0.56		97.205

		0.56		1.81		0.56		99.33		0.56		97.287

		0.562		1.81		0.56		99.3		0.56		97.082

		0.564		1.81		0.56		99.32		0.56		97.024

		0.566		1.81		0.57		99.3		0.57		97.136

		0.568		1.8		0.57		99.32		0.57		97.078

		0.57		1.8		0.57		99.25		0.57		97.273

		0.572		1.8		0.57		99.21		0.57		97.103

		0.574		1.8		0.57		99.35		0.57		96.707

		0.576		1.8		0.58		99.32		0.58		97.014

		0.578		1.8		0.58		99.3		0.58		97.054

		0.58		1.8		0.58		99.19		0.58		96.827

		0.582		1.8		0.58		99.46		0.58		96.804

		0.584		1.8		0.58		99.28		0.58		96.791

		0.586		1.8		0.59		99.27		0.59		96.863

		0.588		1.8		0.59		99.31		0.59		96.834

		0.59		1.8		0.59		99.26		0.59		96.674

		0.592		1.8		0.59		99.35		0.59		96.692

		0.594		1.8		0.59		99.21		0.59		96.55

		0.596		1.8		0.6		99.24		0.6		96.588

		0.598		1.8		0.6		99.13		0.6		96.408

		0.6		1.79		0.6		99.28		0.6		96.337

		0.602		1.79		0.6		99.17		0.6		96.2

		0.604		1.79		0.6		99.17		0.6		96.252

		0.606		1.79		0.61		99.16		0.61		96.18

		0.608		1.79		0.61		99.22		0.61		94.144

		0.61		1.79		0.61		99.1		0.61		96.117

		0.612		1.79		0.61		99.08		0.61		95.221

		0.614		1.79		0.61		98.99		0.61		95.877

		0.616		1.79		0.62		99.08		0.62		95.777

		0.618		1.79		0.62		98.96		0.62		95.755

		0.62		1.79		0.62		98.95		0.62		95.773

		0.622		1.79		0.62		98.92		0.62		95.597

		0.624		1.79		0.62		98.91		0.62		95.552

		0.626		1.79		0.63		98.97		0.63		95.363

		0.628		1.79		0.63		98.94		0.63		95.346

		0.63		1.79		0.63		98.93		0.63		95.324

		0.632		1.79		0.63		98.88		0.63		95.3

		0.634		1.79		0.63		98.87		0.63		95.16

		0.636		1.78		0.64		98.88		0.64		94.965

		0.638		1.78		0.64		98.94		0.64		94.955

		0.64		1.78		0.64		98.89		0.64		94.872

		0.642		1.78		0.64		98.84		0.64		94.961

		0.644		1.78		0.64		98.65		0.64		94.748

		0.646		1.78		0.65		98.82		0.65		94.713

		0.648		1.78		0.65		98.76		0.65		94.632

		0.65		1.78		0.65		98.75		0.65		94.581

		0.652		1.78		0.65		98.74		0.65		94.528

		0.654		1.78		0.65		98.71		0.65		94.382

		0.656		1.78		0.66		98.66		0.66		94.39

		0.658		1.78		0.66		98.53		0.66		94.24

		0.66		1.78		0.66		98.75		0.66		94.195

		0.662		1.78		0.66		98.61		0.66		94.105

		0.664		1.78		0.66		98.59		0.66		94.156

		0.666		1.78		0.67		98.59		0.67		94.04

		0.668		1.78		0.67		98.55		0.67		93.968

		0.67		1.78		0.67		98.59		0.67		93.88

		0.672		1.78		0.67		98.55		0.67		92.468

		0.674		1.78		0.67		98.56		0.67		93.698

		0.676		1.78		0.68		98.5		0.68		93.772

		0.678		1.77		0.68		98.53		0.68		93.712

		0.68		1.77		0.68		98.51		0.68		93.592

		0.682		1.77		0.68		98.49		0.68		93.535

		0.684		1.77		0.68		98.49		0.68		93.485

		0.686		1.77		0.69		98.45		0.69		93.418

		0.688		1.77		0.69		98.51		0.69		93.338

		0.69		1.77		0.69		98.48		0.69		93.16

		0.692		1.77		0.69		98.33		0.69		93.133

		0.694		1.77		0.69		98.33		0.69		92.947

		0.696		1.77		0.7		98.39		0.7		92.9

		0.698		1.77		0.7		98.3		0.7		92.684

		0.7		1.77		0.7		98.25		0.7		92.558

		0.702		1.77		0.7		97.69		0.7		92.04

		0.704		1.77		0.7		98.25		0.7		92.341

		0.706		1.77		0.71		97.97		0.71		92.296

		0.708		1.77		0.71		98.19		0.71		92.065

		0.71		1.77		0.71		98.16		0.71		92.092

		0.712		1.77		0.71		98.08		0.71		91.911

		0.714		1.77		0.71		98.09		0.71		91.817

		0.716		1.77		0.72		98.11		0.72		91.664

		0.718		1.77		0.72		98.05		0.72		91.592

		0.72		1.77		0.72		97.97		0.72		91.471

		0.722		1.77		0.72		98.01		0.72		91.459

		0.724		1.76		0.72		98.05		0.72		91.441

		0.726		1.76		0.73		97.82		0.73		91.354

		0.728		1.76		0.73		97.91		0.73		91.182

		0.73		1.76		0.73		97.99		0.73		91.284

		0.732		1.76		0.73		98.03		0.73		91.147

		0.734		1.76		0.73		97.94		0.73		91.1

		0.736		1.76		0.74		97.94		0.74		90.746

		0.738		1.76		0.74		97.91		0.74		90.842

		0.74		1.76		0.74		97.74		0.74		90.719

		0.742		1.76		0.74		97.76		0.74		90.599

		0.744		1.76		0.74		97.83		0.74		90.456

		0.746		1.76		0.75		97.77		0.75		90.312

		0.748		1.76		0.75		97.65		0.75		90.142

		0.75		1.76		0.75		97.69		0.75		89.95

		0.752		1.76		0.75		97.7		0.75		89.848

		0.754		1.76		0.75		97.52		0.75		89.658

		0.756		1.76		0.76		97.47		0.76		89.52

		0.758		1.76		0.76		97.56		0.76		89.299

		0.76		1.76		0.76		97.55		0.76		89.135

		0.762		1.76		0.76		97.32		0.76		88.975

		0.764		1.76		0.76		97.26		0.76		88.744

		0.766		1.76		0.77		97.33		0.77		88.584

		0.768		1.76		0.77		97.39		0.77		88.398

		0.77		1.76		0.77		97.18		0.77		88.177

		0.772		1.76		0.77		96.86		0.77		87.997

		0.774		1.75		0.77		97.22		0.77		87.835

		0.776		1.75		0.78		97.19		0.78		87.66

		0.778		1.75		0.78		97.02		0.78		87.445

		0.78		1.75		0.78		96.72		0.78		86.26

		0.782		1.75		0.78		97.01		0.78		87.127

		0.784		1.75		0.78		97.01		0.78		86.768

		0.786		1.75		0.79		96.85		0.79		86.785

		0.788		1.75		0.79		96.62		0.79		86.654

		0.79		1.75		0.79		96.83		0.79		86.413

		0.792		1.75		0.79		96.86		0.79		86.366

		0.794		1.75		0.79		96.72		0.79		86.194

		0.796		1.75		0.8		96.45		0.8		86.018

		0.798		1.75		0.8		96.67		0.8		85.839

		0.8		1.75		0.8		96.73		0.8		85.681

		0.82		1.75		0.82		96.53		0.82		85.243

		0.84		1.74		0.84		96.45		0.84		85.236

		0.86		1.74		0.86		95.85		0.86		82.854

		0.88		1.74		0.88		94.88		0.88		79.329

		0.9		1.73		0.9		94.43		0.9		77.393

		0.92		1.73		0.92		94.35		0.92		76.246

		0.94		1.73		0.94		93.89		0.94		74.977

		0.96		1.72		0.96		92.77		0.96		71.699

		0.98		1.72		0.98		91.8		0.98		67.085

		1		1.72		1		89.91		1		60.897

		1.02		1.71		1.02		88.75		1.02		57.494

		1.04		1.71		1.04		88.12		1.04		57.124

		1.06		1.71		1.06		89.68		1.06		60.021

		1.08		1.7		1.08		89.68		1.08		62.226

		1.1		1.7		1.1		89.77		1.1		62.729

		1.12		1.7		1.12		89.97		1.12		61.959

		1.14		1.69		1.14		89.13		1.14		59.047

		1.16		1.69		1.16		87.61		1.16		54.558

		1.18		1.69		1.18		85		1.18		47.376

		1.2		1.68		1.2		82.35		1.2		41.539

		1.22		1.68		1.22		74.52		1.22		34.044

		1.24		1.67		1.24		77.17		1.24		31.548

		1.26		1.67		1.26		76.86		1.26		30.33

		1.28		1.67		1.28		77.27		1.28		30.511

		1.3		1.66		1.3		74.87		1.3		30.837

		1.32		1.66		1.32		77.47		1.32		31.136

		1.34		1.65		1.34		76.88		1.34		31.211

		1.36		1.65		1.36		76.43		1.36		30.254

		1.38		1.65		1.38		75.86		1.38		28.719

		1.4		1.64		1.4		74.59		1.4		25.135

		1.42		1.64		1.42		61.75		1.42		11.259

		1.44		1.63		1.44		37.84		1.44		2.3123

		1.46		1.63		1.46		29.82		1.46		1.0524

		1.48		1.62		1.48		24.69		1.48		0.6185

		1.5		1.62		1.5		21.54		1.5		0.5088

		1.52		1.62		1.52		22.63		1.52		0.5607

		1.54		1.61		1.54		22.52		1.54		0.6337

		1.56		1.61		1.56		26.41		1.56		0.8011

		1.58		1.6		1.58		30.24		1.58		1.0098

		1.6		1.6		1.6		31.3		1.6		1.1871

		1.62		1.59		1.62		29.81		1.62		1.4246

		1.64		1.59		1.64		38.37		1.64		1.8839

		1.66		1.58		1.66		39.91		1.66		2.4425

		1.68		1.57		1.68		44.55		1.68		3.095

		1.7		1.57		1.7		45.44		1.7		3.7228

		1.72		1.56		1.72		48.1		1.72		4.226

		1.74		1.55		1.74		47.6		1.74		4.7941

		1.76		1.55		1.76		50.69		1.76		5.3746

		1.78		1.54		1.78		48.84		1.78		6.1669

		1.8		1.53		1.8		54.32		1.8		7.0924

		1.82		1.53		1.82		54.11		1.82		8.185

		1.84		1.52		1.84		58.29		1.84		9.2146

		1.86		1.51		1.86		54.39		1.86		7.5987

		1.88		1.5		1.88		42.84		1.88		3.0307

		1.9		1.49		1.9		30.62		1.9		1.217

		1.92		1.48		1.92		21.8		1.92		0.5351

		1.94		1.47		1.94		17.09		1.94		0.3376

		1.96		1.46		1.96		13.1		1.96		0.242

		1.98		1.46		1.98		11.57		1.98		0.2043

		2		1.45		2		10.77		2		0.1998

		2.02		1.45		2.02		11.43		2.02		0.2068

		2.04		1.44		2.04		13.1		2.04		0.2263

		2.06		1.43		2.06		13.93		2.06		0.2606

		2.08		1.42		2.08		16.16		2.08		0.3143

		2.1		1.41		2.1		19.27		2.1		0.4207

		2.12		1.4		2.12		23.32		2.12		0.6527

		2.14		1.38		2.14		30.15		2.14		1.0261

		2.16		1.37		2.16		33.64		2.16		1.4709

		2.18		1.36		2.18		36.36		2.18		1.9866

		2.2		1.34		2.2		42.93		2.2		2.6207

		2.22		1.33		2.22		45.29		2.22		3.3166

		2.24		1.31		2.24		44.81		2.24		3.7251

		2.26		1.29		2.24		44.81		2.24		3.6666

		2.28		1.28		2.25		44.78		2.25		3.669

		2.3		1.26		2.25		44.74		2.25		3.6771

		2.32		1.24		2.25		44.71		2.25		3.6879

		2.34		1.22		2.25		44.67		2.25		3.6981

		2.36		1.2		2.25		44.64		2.25		3.7031

		2.38		1.18		2.25		44.61		2.25		3.7

		2.4		1.16		2.25		44.59		2.25		3.6903

		2.42		1.14		2.25		44.57		2.25		3.6766

		2.44		1.11		2.25		44.55		2.25		3.6623

		2.46		1.09		2.25		44.53		2.25		3.6491

		2.48		1.06		2.25		44.51		2.25		3.6375

		2.5		1.03		2.26		44.49		2.26		3.6275

		2.52		1		2.26		44.47		2.26		3.6176

		2.54		0.96		2.26		44.44		2.26		3.6071

		2.56		0.93		2.26		44.42		2.26		3.5966

		2.58		0.89		2.26		44.39		2.26		3.5873

		2.6		0.84		2.26		44.36		2.26		3.579

		2.62		0.79		2.26		44.33		2.26		3.5707

		2.64		0.74		2.26		44.3		2.26		3.5586

		2.66		0.68		2.26		44.26		2.26		3.5414

		2.68		0.62		2.26		44.21		2.26		3.5179

		2.7		0.55		2.27		44.17		2.27		3.4904

		2.72		0.49		2.27		44.12		2.27		3.4611

		2.74		0.41		2.27		44.07		2.27		3.4322

		2.76		0.33		2.27		44.02		2.27		3.4047

		2.78		0.26		2.27		43.96		2.27		3.3782

		2.8		0.18		2.27		43.9		2.27		3.3502

		2.82		0.13		2.27		43.83		2.27		3.3204

		2.84		0.12		2.27		43.77		2.27		3.2889

		2.86		0.18		2.27		43.69		2.27		3.2567

		2.88		0.38		2.27		43.62		2.27		3.2254

		2.9		0.79		2.28		43.54		2.28		3.1961

		2.92		1.45		2.28		43.46		2.28		3.1698

		2.94		2.11		2.28		43.38		2.28		3.1463

		2.96		2.68		2.28		43.3		2.28		3.1246

		2.98		3.37		2.28		43.22		2.28		3.1032

		3		4.28		2.28		43.15		2.28		3.0802

		3.02		5.4		2.28		43.07		2.28		3.0533

		3.04		6.69		2.28		42.99		2.28		3.022

		3.06		8.01		2.28		42.92		2.28		2.9879

		3.08		8.53		2.28		42.86		2.28		2.9542

		3.1		8.45		2.29		42.79		2.29		2.9235

		3.12		8.17		2.29		42.72		2.29		2.8957

		3.14		8.02		2.29		42.64		2.29		2.8704

		3.16		7.84		2.29		42.56		2.29		2.8458

		3.18		7.52		2.29		42.47		2.29		2.8183

		3.2		7.06		2.29		42.37		2.29		2.7871

		3.22		6.55		2.29		42.27		2.29		2.7537

		3.24		6.13		2.29		42.17		2.29		2.7215

		3.26		5.78		2.29		42.06		2.29		2.6926

		3.28		5.41		2.29		41.97		2.29		2.667

		3.3		5.12		2.3		41.87		2.3		2.6438

		3.32		4.88		2.3		41.79		2.3		2.6208

		3.34		4.66		2.3		41.71		2.3		2.5962

		3.36		4.45		2.3		41.63		2.3		2.5694

		3.38		4.26		2.3		41.55		2.3		2.5408

		3.4		4.09		2.3		41.47		2.3		2.5119

		3.42		3.93		2.3		41.39		2.3		2.4849

		3.44		3.79		2.3		41.3		2.3		2.4593

		3.46		3.65		2.3		41.2		2.3		2.4331

		3.48		3.54		2.31		41.1		2.31		2.4053

		3.5		3.44		2.31		40.99		2.31		2.3769

		3.52		3.34		2.31		40.87		2.31		2.3497

		3.54		3.26		2.31		40.75		2.31		2.3243

		3.56		3.17		2.31		40.63		2.31		2.3021

		3.58		3.11		2.31		40.51		2.31		2.2841

		3.6		3.04		2.31		40.39		2.31		2.2694

		3.62		2.97		2.31		40.28		2.31		2.2545

		3.64		2.92		2.31		40.18		2.31		2.2377

		3.66		2.88		2.31		40.08		2.31		2.2195

		3.68		2.83		2.32		39.98		2.32		2.2009

		3.7		2.78		2.32		39.88		2.32		2.182

		3.72		2.74		2.32		39.78		2.32		2.1638

		3.74		2.7		2.32		39.67		2.32		2.1482

		3.76		2.66		2.32		39.57		2.32		2.1352

		3.78		2.62		2.32		39.46		2.32		2.1242

		3.8		2.59		2.32		39.35		2.32		2.115

		3.82		2.56		2.32		39.25		2.32		2.1072

		3.84		2.53		2.32		39.15		2.32		2.0999

		3.86		2.5		2.32		39.05		2.32		2.092

		3.88		2.48		2.33		38.96		2.33		2.0831

		3.9		2.46		2.33		38.87		2.33		2.0721

		3.92		2.43		2.33		38.78		2.33		2.0584

		3.94		2.41		2.33		38.7		2.33		2.0411

		3.96		2.39		2.33		38.6		2.33		2.021

		3.98		2.37		2.33		38.51		2.33		1.9999

		4		2.35		2.33		38.41		2.33		1.9803

		4.02		2.33		2.33		38.3		2.33		1.9665

		4.04		2.32		2.33		38.2		2.33		1.9604

		4.06		2.3		2.34		38.08		2.34		1.9606

		4.08		2.28		2.34		37.97		2.34		1.9632

		4.1		2.26		2.34		37.86		2.34		1.9635

		4.12		2.25		2.34		37.75		2.34		1.9571

		4.14		2.23		2.34		37.64		2.34		1.9412

		4.16		2.22		2.34		37.53		2.34		1.917

		4.18		2.21		2.34		37.43		2.34		1.8902

		4.2		2.19		2.34		37.33		2.34		1.8661

		4.22		2.18		2.34		37.23		2.34		1.8477

		4.24		2.16		2.34		37.13		2.34		1.8372

		4.26		2.15		2.35		37.04		2.35		1.8349

		4.28		2.14		2.35		36.96		2.35		1.8365

		4.3		2.13		2.35		36.88		2.35		1.8367

		4.32		2.12		2.35		36.8		2.35		1.8322

		4.34		2.11		2.35		36.73		2.35		1.8223

		4.36		2.1		2.35		36.65		2.35		1.8069

		4.38		2.1		2.35		36.58		2.35		1.7892

		4.4		2.1		2.35		36.5		2.35		1.7735

		4.42		2.1		2.35		36.43		2.35		1.7642

		4.44		2.11		2.36		36.35		2.36		1.7607

		4.46		2.11		2.36		36.27		2.36		1.76

		4.48		2.12		2.36		36.2		2.36		1.7605

		4.5		2.13		2.36		36.12		2.36		1.76

		4.52		2.14		2.36		36.05		2.36		1.7562

		4.54		2.15		2.36		35.99		2.36		1.7494

		4.56		2.17		2.36		35.92		2.36		1.7415

		4.58		2.19		2.36		35.86		2.36		1.7342

		4.6		2.19		2.36		35.79		2.36		1.7269

		4.62		2.18		2.37		35.73		2.37		1.7193

		4.64		2.18		2.37		35.67		2.37		1.7121

		4.66		2.17		2.37		35.6		2.37		1.7056

		4.68		2.17		2.37		35.53		2.37		1.6993

		4.7		2.17		2.37		35.46		2.37		1.6937

		4.72		2.16		2.37		35.39		2.37		1.6909

		4.74		2.15		2.37		35.32		2.37		1.6909

		4.76		2.14		2.37		35.25		2.37		1.6926

		4.78		2.13		2.37		35.18		2.37		1.6947

		4.8		2.11		2.37		35.12		2.37		1.6965

		4.82		2.1		2.38		35.06		2.38		1.6965

		4.84		2.09		2.38		35		2.38		1.6942

		4.86		2.08		2.38		34.94		2.38		1.6904

		4.88		2.07		2.38		34.89		2.38		1.6866

		4.9		2.06		2.38		34.83		2.38		1.6837

		4.92		2.05		2.38		34.77		2.38		1.6809

		4.94		2.03		2.38		34.72		2.38		1.6769

		4.96		2.02		2.38		34.67		2.38		1.6707

		4.98		2.01		2.38		34.62		2.38		1.662

		5		2		2.39		34.57		2.39		1.6523

		5.1		1.94		2.39		34.52		2.39		1.644

		5.2		1.89		2.39		34.46		2.39		1.6385

		5.3		1.83		2.39		34.41		2.39		1.6364

		5.4		1.77		2.39		34.36		2.39		1.6364

		5.5		1.71		2.39		34.31		2.39		1.6362

		5.6		1.66		2.39		34.26		2.39		1.6345

		5.7		1.62		2.39		34.21		2.39		1.6305

		5.8		1.6		2.39		34.16		2.39		1.6257

		5.9		1.66		2.4		34.12		2.4		1.6208

		6		1.75		2.4		34.07		2.4		1.6151

		6.1		1.85		2.4		34.02		2.4		1.6089

		6.2		1.92		2.4		33.97		2.4		1.6016

		6.3		1.97		2.4		33.92		2.4		1.594

		6.4		1.99		2.4		33.87		2.4		1.5886

		6.5		1.96		2.4		33.82		2.4		1.5876

		6.6		1.94		2.4		33.77		2.4		1.5919

		6.7		1.94		2.4		33.73		2.4		1.6002

		6.8		1.95		2.41		33.68		2.41		1.6094

		6.9		1.96		2.41		33.64		2.41		1.616

		7		1.95		2.41		33.59		2.41		1.6172

		7.1		1.95		2.41		33.54		2.41		1.6124

		7.2		1.95		2.41		33.49		2.41		1.6052

		7.3		1.94		2.41		33.45		2.41		1.5981

		7.4		1.92		2.41		33.4		2.41		1.5925

		7.5		1.91		2.41		33.35		2.41		1.5895

		7.6		1.91		2.41		33.31		2.41		1.5891

		7.7		1.9		2.42		33.26		2.42		1.5881

		7.8		1.9		2.42		33.22		2.42		1.5853

		7.9		1.89		2.42		33.17		2.42		1.5807

		8		1.87		2.42		33.12		2.42		1.5762

		8.1		1.84		2.42		33.07		2.42		1.572

		8.2		1.79		2.42		33.01		2.42		1.5684

		8.3		1.74		2.42		32.95		2.42		1.5661

		8.4		1.69		2.42		32.89		2.42		1.5649

		8.5		1.65		2.42		32.83		2.42		1.5639

		8.6		1.61		2.43		32.76		2.43		1.5634

		8.7		1.57		2.43		32.7		2.43		1.5646

		8.8		1.53		2.43		32.65		2.43		1.5659

		8.9		1.5		2.43		32.6		2.43		1.5651

		9		1.46		2.43		32.56		2.43		1.5608

		9.1		1.42		2.43		32.52		2.43		1.5533

		9.2		1.38		2.43		32.48		2.43		1.5429

		9.3		1.34		2.43		32.44		2.43		1.5319

		9.4		1.29		2.44		32.4		2.44		1.5235

		9.5		1.24		2.44		32.35		2.44		1.5192

		9.6		1.18		2.44		32.31		2.44		1.5175

		9.7		1.11		2.44		32.26		2.44		1.5156

		9.8		1.05		2.44		32.21		2.44		1.512

		9.9		0.96		2.44		32.16		2.44		1.5066

		10		0.87		2.44		32.12		2.44		1.4997

		10.1		0.79		2.44		32.07		2.44		1.4933

		10.2		0.71		2.44		32.03		2.44		1.4891

		10.3		0.65		2.45		31.99		2.45		1.4889

		10.4		0.59		2.45		31.94		2.45		1.4922

		10.5		0.57		2.45		31.89		2.45		1.4974

		10.6		0.6		2.45		31.83		2.45		1.5028

		10.7		0.73		2.45		31.77		2.45		1.5066

		10.8		0.94		2.45		31.7		2.45		1.5069

		10.9		1.21		2.45		31.64		2.45		1.5028

		11		1.58		2.45		31.58		2.45		1.4957

		11.1		1.95		2.45		31.53		2.45		1.4887

		11.2		2.29		2.46		31.47		2.46		1.4844

		11.3		2.67		2.46		31.43		2.46		1.4841

		11.4		3.03		2.46		31.38		2.46		1.4867

		11.5		3.31		2.46		31.33		2.46		1.49

		11.6		3.6		2.46		31.28		2.46		1.4912

		11.7		3.88		2.46		31.22		2.46		1.4882

		11.8		4.16		2.46		31.17		2.46		1.4815

		11.9		4.44		2.46		31.1		2.46		1.4739

		12		4.64		2.47		31.04		2.47		1.4683

		12.1		4.85		2.47		30.97		2.47		1.4662

		12.2		5.07		2.47		30.9		2.47		1.467

		12.3		5.23		2.47		30.84		2.47		1.4695

		12.4		5.39		2.47		30.78		2.47		1.4709

		12.5		5.57		2.47		30.72		2.47		1.4695

		12.6		5.65		2.47		30.67		2.47		1.4654

		12.7		5.74		2.47		30.63		2.47		1.4595

		12.8		5.85		2.47		30.59		2.47		1.4535

		12.9		5.91		2.48		30.56		2.48		1.4491

		13		5.98		2.48		30.52		2.48		1.4471

		13.1		6.03		2.48		30.48		2.48		1.4476

		13.2		6.06		2.48		30.43		2.48		1.4501

		13.3		6.07		2.48		30.38		2.48		1.4535

		13.4		6.07		2.48		30.33		2.48		1.4571

		13.5		6.07		2.48		30.27		2.48		1.4599

		13.6		6.07		2.48		30.22		2.48		1.4611

		13.7		6.07		2.49		30.16		2.49		1.4607

		13.8		6.06		2.49		30.1		2.49		1.4583

		13.9		6.05		2.49		30.04		2.49		1.454

		14		6.02		2.49		29.98		2.49		1.4484

		14.1		5.99		2.49		29.93		2.49		1.4412

		14.2		5.95		2.49		29.87		2.49		1.433

		14.3		5.9		2.49		29.81		2.49		1.423

		14.4		5.82		2.49		29.76		2.49		1.4116

		14.5		5.74		2.49		29.7		2.49		1.3996

		14.6		5.67		2.5		29.65		2.5		1.3882

		14.7		5.61		2.5		29.59		2.5		1.3794

		14.8		5.52		2.5		29.54		2.5		1.375

		14.9		5.44		2.5		29.48		2.5		1.3755

		15		5.37		2.5		29.43		2.5		1.3794

						2.5		29.38		2.5		1.3835

						2.5		29.33		2.5		1.384

						2.5		29.28		2.5		1.3788

						2.51		29.24		2.51		1.3693

						2.51		29.2		2.51		1.3584

						2.51		29.16		2.51		1.3499

						2.51		29.12		2.51		1.3472

						2.51		29.08		2.51		1.3513

						2.51		29.03		2.51		1.3591

						2.51		28.98		2.51		1.3671

						2.51		28.93		2.51		1.3725

						2.52		28.88		2.52		1.3747

						2.52		28.83		2.52		1.374

						2.52		28.79		2.52		1.3712

						2.52		28.75		2.52		1.3679

						2.52		28.71		2.52		1.3648

						2.52		28.67		2.52		1.3624

						2.52		28.64		2.52		1.3607

						2.52		28.59		2.52		1.3598

						2.53		28.54		2.53		1.3598

						2.53		28.47		2.53		1.3607

						2.53		28.41		2.53		1.3619

						2.53		28.33		2.53		1.3615

						2.53		28.27		2.53		1.3569

						2.53		28.21		2.53		1.3479

						2.53		28.17		2.53		1.3354

						2.53		28.14		2.53		1.3212

						2.54		28.12		2.54		1.3084

						2.54		28.11		2.54		1.3009

						2.54		28.09		2.54		1.2996

						2.54		28.07		2.54		1.3027

						2.54		28.05		2.54		1.307

						2.54		28.01		2.54		1.3103

						2.54		27.96		2.54		1.3117

						2.54		27.91		2.54		1.3114

						2.54		27.86		2.54		1.3101

						2.55		27.82		2.55		1.3096

						2.55		27.8		2.55		1.3103

						2.55		27.79		2.55		1.3114

						2.55		27.81		2.55		1.3129

						2.55		27.84		2.55		1.3155

						2.55		27.85		2.55		1.3193

						2.55		27.85		2.55		1.3252

						2.56		27.79		2.56		1.3321

						2.56		27.68		2.56		1.3382

						2.56		27.53		2.56		1.3418

						2.56		27.34		2.56		1.3408

						2.56		27.16		2.56		1.3354

						2.56		27.01		2.56		1.3262

						2.56		26.92		2.56		1.3153

						2.56		26.88		2.56		1.306

						2.57		26.89		2.57		1.2994

						2.57		26.92		2.57		1.2956

						2.57		26.95		2.57		1.2942

						2.57		26.96		2.57		1.294

						2.57		26.94		2.57		1.2942

						2.57		26.9		2.57		1.2932

						2.57		26.86		2.57		1.2918

						2.57		26.82		2.57		1.2907

						2.58		26.78		2.58		1.2899

						2.58		26.74		2.58		1.2899

						2.58		26.69		2.58		1.2916

						2.58		26.62		2.58		1.2951

						2.58		26.53		2.58		1.3009

						2.58		26.44		2.58		1.3075

						2.58		26.36		2.58		1.3143

						2.58		26.27		2.58		1.3191

						2.59		26.18		2.59		1.3195

						2.59		26.05		2.59		1.3141

						2.59		25.88		2.59		1.3042

						2.59		25.66		2.59		1.292

						2.59		25.42		2.59		1.2812

						2.59		25.19		2.59		1.2746

						2.59		25.03		2.59		1.2733

						2.59		24.96		2.59		1.2771

						2.6		24.99		2.6		1.2819

						2.6		25.09		2.6		1.284

						2.6		25.22		2.6		1.2819

						2.6		25.31		2.6		1.2748

						2.6		25.33		2.6		1.2644

						2.6		25.28		2.6		1.2537

						2.6		25.18		2.6		1.2462

						2.61		25.08		2.61		1.2426

						2.61		25		2.61		1.2416

						2.61		24.98		2.61		1.2421

						2.61		24.99		2.61		1.2419

						2.61		25.01		2.61		1.24

						2.61		24.99		2.61		1.2373

						2.61		24.91		2.61		1.2352

						2.61		24.78		2.61		1.2343

						2.62		24.62		2.62		1.2335

						2.62		24.46		2.62		1.2322

						2.62		24.34		2.62		1.2291

						2.62		24.27		2.62		1.2232

						2.62		24.23		2.62		1.2148

						2.62		24.19		2.62		1.2059

						2.62		24.13		2.62		1.1969

						2.62		24.02		2.62		1.1877

						2.63		23.87		2.63		1.1788

						2.63		23.71		2.63		1.1703

						2.63		23.57		2.63		1.1627

						2.63		23.49		2.63		1.1555

						2.63		23.49		2.63		1.1495

						2.63		23.56		2.63		1.144

						2.63		23.67		2.63		1.1389

						2.64		23.79		2.64		1.1343

						2.64		23.88		2.64		1.1322

						2.64		23.89		2.64		1.1334

						2.64		23.83		2.64		1.1374

						2.64		23.7		2.64		1.1422

						2.64		23.52		2.64		1.1443

						2.64		23.31		2.64		1.1405

						2.64		23.09		2.64		1.13

						2.65		22.87		2.65		1.1154

						2.65		22.67		2.65		1.0998

						2.65		22.48		2.65		1.087

						2.65		22.29		2.65		1.0794

						2.65		22.11		2.65		1.0766

						2.65		21.93		2.65		1.077

						2.65		21.74		2.65		1.078

						2.66		21.52		2.66		1.0787

						2.66		21.25		2.66		1.0784

						2.66		20.92		2.66		1.0758

						2.66		20.51		2.66		1.0711

						2.66		20.04		2.66		1.0635

						2.66		19.53		2.66		1.0524

						2.66		19.01		2.66		1.0385

						2.67		18.53		2.67		1.024

						2.67		18.13		2.67		1.0119

						2.67		17.83		2.67		1.0039

						2.67		17.63		2.67		0.9991

						2.67		17.52		2.67		0.9961

						2.67		17.46		2.67		0.9909

						2.67		17.42		2.67		0.98

						2.68		17.38		2.68		0.9638

						2.68		17.31		2.68		0.9452

						2.68		17.23		2.68		0.9276

						2.68		17.13		2.68		0.9148

						2.68		17.02		2.68		0.9094

						2.68		16.9		2.68		0.9103

						2.68		16.76		2.68		0.9138

						2.68		16.59		2.68		0.9165

						2.69		16.37		2.69		0.9165

						2.69		16.09		2.69		0.9125

						2.69		15.76		2.69		0.9041

						2.69		15.39		2.69		0.894

						2.69		15.01		2.69		0.8833

						2.69		14.64		2.69		0.8729

						2.69		14.3		2.69		0.8622

						2.7		14		2.7		0.8507

						2.7		13.74		2.7		0.8369

						2.7		13.5		2.7		0.8215

						2.7		13.26		2.7		0.8049

						2.7		13		2.7		0.7909

						2.7		12.71		2.7		0.7817

						2.7		12.39		2.7		0.7777

						2.71		12.04		2.71		0.7775

						2.71		11.68		2.71		0.7779

						2.71		11.33		2.71		0.7756

						2.71		10.99		2.71		0.7684

						2.71		10.67		2.71		0.7569

						2.71		10.36		2.71		0.7441

						2.71		10.04		2.71		0.7329

						2.72		9.71		2.72		0.7247

						2.72		9.36		2.72		0.719

						2.72		8.99		2.72		0.715

						2.72		8.63		2.72		0.7097

						2.72		8.29		2.72		0.7024

						2.72		8		2.72		0.6927

						2.72		7.75		2.72		0.6815

						2.73		7.55		2.73		0.67

						2.73		7.37		2.73		0.6588

						2.73		7.19		2.73		0.6498

						2.73		6.99		2.73		0.6427

						2.73		6.75		2.73		0.6375

						2.73		6.47		2.73		0.634

						2.73		6.16		2.73		0.6306

						2.74		5.84		2.74		0.6259

						2.74		5.52		2.74		0.6195

						2.74		5.23		2.74		0.6122

						2.74		4.96		2.74		0.6051

						2.74		4.74		2.74		0.5977

						2.74		4.54		2.74		0.5906

						2.74		4.37		2.74		0.5847

						2.75		4.19		2.75		0.5798

						2.75		4.01		2.75		0.5757

						2.75		3.82		2.75		0.5742

						2.75		3.62		2.75		0.5776

						2.75		3.41		2.75		0.5849

						2.75		3.2		2.75		0.5933

						2.75		3.01		2.75		0.5998

						2.76		2.82		2.76		0.6031

						2.76		2.66		2.76		0.6013

						2.76		2.51		2.76		0.5944

						2.76		2.38		2.76		0.5852

						2.76		2.25		2.76		0.5757

						2.76		2.13		2.76		0.567

						2.76		2.02		2.76		0.5579

						2.77		1.91		2.77		0.5487

						2.77		1.81		2.77		0.5383

						2.77		1.72		2.77		0.5272

						2.77		1.63		2.77		0.5179

						2.77		1.54		2.77		0.5108

						2.77		1.46		2.77		0.5059

						2.78		1.38		2.78		0.5032

						2.78		1.3		2.78		0.5006

						2.78		1.23		2.78		0.4954

						2.78		1.15		2.78		0.4866

						2.78		1.09		2.78		0.4769

						2.78		1.02		2.78		0.4689

						2.78		0.97		2.78		0.4651

						2.79		0.92		2.79		0.467

						2.79		0.88		2.79		0.475

						2.79		0.84		2.79		0.4857

						2.79		0.81		2.79		0.4932

						2.79		0.78		2.79		0.4942

						2.79		0.76		2.79		0.4873

						2.79		0.73		2.79		0.4743

						2.8		0.7		2.8		0.458

						2.8		0.67		2.8		0.4424

						2.8		0.64		2.8		0.4303

						2.8		0.61		2.8		0.4222

						2.8		0.59		2.8		0.4161

						2.8		0.56		2.8		0.4114

						2.81		0.55		2.81		0.4078

						2.81		0.54		2.81		0.4068

						2.81		0.53		2.81		0.409

						2.81		0.52		2.81		0.414

						2.81		0.51		2.81		0.4199

						2.81		0.49		2.81		0.4246

						2.81		0.48		2.81		0.4253

						2.82		0.47		2.82		0.4201

						2.82		0.46		2.82		0.4109

						2.82		0.45		2.82		0.4002

						2.82		0.44		2.82		0.3915

						2.82		0.43		2.82		0.3867

						2.82		0.42		2.82		0.3877

						2.83		0.42		2.83		0.3936

						2.83		0.41		2.83		0.4012

						2.83		0.4		2.83		0.4057

						2.83		0.39		2.83		0.4059

						2.83		0.39		2.83		0.4017

						2.83		0.39		2.83		0.3948

						2.83		0.39		2.83		0.3879

						2.84		0.4		2.84		0.3841

						2.84		0.41		2.84		0.3853

						2.84		0.43		2.84		0.3894

						2.84		0.44		2.84		0.3948

						2.84		0.44		2.84		0.4017

						2.84		0.45		2.84		0.409

						2.85		0.44		2.85		0.4154

						2.85		0.43		2.85		0.4201

						2.85		0.42		2.85		0.4216

						2.85		0.4		2.85		0.4187

						2.85		0.38		2.85		0.4114

						2.85		0.36		2.85		0.4038

						2.85		0.35		2.85		0.4014

						2.86		0.33		2.86		0.4073

						2.86		0.32		2.86		0.4208

						2.86		0.32		2.86		0.4385

						2.86		0.31		2.86		0.4554

						2.86		0.31		2.86		0.4653

						2.86		0.31		2.86		0.4666

						2.87		0.31		2.87		0.4625

						2.87		0.32		2.87		0.4587

						2.87		0.33		2.87		0.4585

						2.87		0.34		2.87		0.463

						2.87		0.34		2.87		0.4708

						2.87		0.35		2.87		0.4796

						2.88		0.34		2.88		0.4871

						2.88		0.34		2.88		0.4942

						2.88		0.33		2.88		0.5039

						2.88		0.33		2.88		0.5174

						2.88		0.33		2.88		0.5356

						2.88		0.34		2.88		0.5568

						2.88		0.35		2.88		0.5783

						2.89		0.37		2.89		0.5989

						2.89		0.4		2.89		0.6183

						2.89		0.42		2.89		0.6378

						2.89		0.44		2.89		0.6574

						2.89		0.45		2.89		0.6775

						2.89		0.46		2.89		0.6989

						2.9		0.47		2.9		0.7223

						2.9		0.47		2.9		0.7481

						2.9		0.47		2.9		0.7777

						2.9		0.47		2.9		0.8118

						2.9		0.46		2.9		0.8483

						2.9		0.46		2.9		0.8847

						2.91		0.46		2.91		0.9194

						2.91		0.46		2.91		0.9516

						2.91		0.46		2.91		0.9818

						2.91		0.47		2.91		1.0117

						2.91		0.49		2.91		1.0423

						2.91		0.5		2.91		1.074

						2.92		0.51		2.92		1.1059

						2.92		0.52		2.92		1.1384

						2.92		0.52		2.92		1.1729

						2.92		0.52		2.92		1.2104

						2.92		0.52		2.92		1.2504

						2.92		0.52		2.92		1.2925

						2.93		0.52		2.93		1.3359

						2.93		0.52		2.93		1.3773

						2.93		0.53		2.93		1.4166

						2.93		0.54		2.93		1.455

						2.93		0.55		2.93		1.4951

						2.93		0.55		2.93		1.5381

						2.94		0.56		2.94		1.5853

						2.94		0.57		2.94		1.6357

						2.94		0.58		2.94		1.6859

						2.94		0.6		2.94		1.7316

						2.94		0.62		2.94		1.7704

						2.94		0.64		2.94		1.8022

						2.95		0.67		2.95		1.8289

						2.95		0.69		2.95		1.8543

						2.95		0.71		2.95		1.882

						2.95		0.71		2.95		1.9144

						2.95		0.71		2.95		1.9509

						2.95		0.69		2.95		1.9881

						2.96		0.67		2.96		2.0243

						2.96		0.65		2.96		2.0575

						2.96		0.64		2.96		2.0872

						2.96		0.64		2.96		2.114

						2.96		0.65		2.96		2.1406

						2.96		0.67		2.96		2.169

						2.97		0.69		2.97		2.2001

						2.97		0.71		2.97		2.2327

						2.97		0.72		2.97		2.2656

						2.97		0.72		2.97		2.2975

						2.97		0.71		2.97		2.3263

						2.97		0.7		2.97		2.3501

						2.98		0.69		2.98		2.3708

						2.98		0.69		2.98		2.3907

						2.98		0.68		2.98		2.4112

						2.98		0.68		2.98		2.4347

						2.98		0.69		2.98		2.4622

						2.98		0.7		2.98		2.4955

						2.99		0.71		2.99		2.5334

						2.99		0.72		2.99		2.574

						2.99		0.73		2.99		2.6166

						2.99		0.74		2.99		2.6606

						2.99		0.76		2.99		2.7042

						2.99		0.77		2.99		2.7468

						3		0.79		3		2.7885

						3		0.81		3		2.8302

						3		0.83		3		2.8735

						3		0.85		3		2.9209

						3		0.87		3		2.9767

						3.01		0.89		3.01		3.0426

						3.01		0.91		3.01		3.1165

						3.01		0.92		3.01		3.1949

						3.01		0.94		3.01		3.2721

						3.01		0.95		3.01		3.3426

						3.01		0.95		3.01		3.4054

						3.02		0.96		3.02		3.4642

						3.02		0.96		3.02		3.5258

						3.02		0.96		3.02		3.5961

						3.02		0.97		3.02		3.6771

						3.02		0.97		3.02		3.768

						3.02		0.98		3.02		3.8654

						3.03		1		3.03		3.9638

						3.03		1.02		3.03		4.0594

						3.03		1.05		3.03		4.1519

						3.03		1.08		3.03		4.2418

						3.03		1.11		3.03		4.3313

						3.04		1.15		3.04		4.4223

						3.04		1.19		3.04		4.5182

						3.04		1.22		3.04		4.6224

						3.04		1.24		3.04		4.7361

						3.04		1.27		3.04		4.8566

						3.04		1.28		3.04		4.9795

						3.05		1.29		3.05		5.1001

						3.05		1.29		3.05		5.2138

						3.05		1.29		3.05		5.3179

						3.05		1.29		3.05		5.4134

						3.05		1.28		3.05		5.5047

						3.05		1.28		3.05		5.5974

						3.06		1.29		3.06		5.695

						3.06		1.29		3.06		5.7987

						3.06		1.3		3.06		5.909

						3.06		1.31		3.06		6.0236

						3.06		1.33		3.06		6.1383

						3.07		1.35		3.07		6.2477

						3.07		1.37		3.07		6.3484

						3.07		1.4		3.07		6.4395

						3.07		1.42		3.07		6.52

						3.07		1.44		3.07		6.5889

						3.07		1.46		3.07		6.6477

						3.08		1.46		3.08		6.6972

						3.08		1.46		3.08		6.7379

						3.08		1.46		3.08		6.7703

						3.08		1.45		3.08		6.7945

						3.08		1.43		3.08		6.812

						3.09		1.41		3.09		6.8234

						3.09		1.39		3.09		6.8283

						3.09		1.38		3.09		6.8274

						3.09		1.37		3.09		6.8215

						3.09		1.36		3.09		6.8099

						3.1		1.35		3.1		6.7918

						3.1		1.34		3.1		6.7651

						3.1		1.34		3.1		6.7274

						3.1		1.33		3.1		6.6778

						3.1		1.32		3.1		6.6173

						3.1		1.31		3.1		6.5496

						3.11		1.29		3.11		6.48

						3.11		1.28		3.11		6.4139

						3.11		1.27		3.11		6.354

						3.11		1.26		3.11		6.2998

						3.11		1.26		3.11		6.2484

						3.12		1.27		3.12		6.1972

						3.12		1.27		3.12		6.1456

						3.12		1.27		3.12		6.0949

						3.12		1.27		3.12		6.0485

						3.12		1.26		3.12		6.0092

						3.12		1.25		3.12		5.9774

						3.13		1.23		3.13		5.9503

						3.13		1.21		3.13		5.9237

						3.13		1.19		3.13		5.8956

						3.13		1.18		3.13		5.865

						3.13		1.18		3.13		5.8345

						3.14		1.19		3.14		5.8077

						3.14		1.21		3.14		5.7873

						3.14		1.23		3.14		5.7735

						3.14		1.25		3.14		5.7634

						3.14		1.26		3.14		5.7535

						3.15		1.26		3.15		5.7413

						3.15		1.25		3.15		5.726

						3.15		1.23		3.15		5.7089

						3.15		1.21		3.15		5.6942

						3.15		1.2		3.15		5.6848

						3.16		1.18		3.16		5.681

						3.16		1.18		3.16		5.6802

						3.16		1.17		3.16		5.68

						3.16		1.17		3.16		5.6764

						3.16		1.17		3.16		5.6679

						3.16		1.17		3.16		5.6554

						3.17		1.17		3.17		5.6424

						3.17		1.17		3.17		5.6322

						3.17		1.16		3.17		5.626

						3.17		1.16		3.17		5.6225

						3.17		1.16		3.17		5.6189

						3.18		1.16		3.18		5.6123

						3.18		1.17		3.18		5.6002

						3.18		1.17		3.18		5.581

						3.18		1.17		3.18		5.5562

						3.18		1.17		3.18		5.5282

						3.19		1.16		3.19		5.4983

						3.19		1.15		3.19		5.4681

						3.19		1.14		3.19		5.4387

						3.19		1.13		3.19		5.4114

						3.19		1.13		3.19		5.3861

						3.2		1.12		3.2		5.362

						3.2		1.11		3.2		5.3376

						3.2		1.11		3.2		5.311

						3.2		1.11		3.2		5.2793

						3.2		1.11		3.2		5.24

						3.21		1.1		3.21		5.1941

						3.21		1.1		3.21		5.1441

						3.21		1.1		3.21		5.094

						3.21		1.11		3.21		5.0468

						3.21		1.11		3.21		5.0049

						3.22		1.11		3.22		4.9677

						3.22		1.11		3.22		4.932

						3.22		1.1		3.22		4.895

						3.22		1.09		3.22		4.8559

						3.22		1.08		3.22		4.8145

						3.23		1.07		3.23		4.7718

						3.23		1.06		3.23		4.7285

						3.23		1.04		3.23		4.6847

						3.23		1.03		3.23		4.6407

						3.23		1.03		3.23		4.5959

						3.24		1.02		3.24		4.5516

						3.24		1.02		3.24		4.5097

						3.24		1.01		3.24		4.4708

						3.24		1.01		3.24		4.4355

						3.24		1.01		3.24		4.4024

						3.25		1.01		3.25		4.3704

						3.25		1.01		3.25		4.3382

						3.25		1.02		3.25		4.3049

						3.25		1.02		3.25		4.2707

						3.25		1.03		3.25		4.2369

						3.26		1.03		3.26		4.204

						3.26		1.04		3.26		4.1729

						3.26		1.04		3.26		4.1431

						3.26		1.05		3.26		4.1144

						3.26		1.05		3.26		4.0851

						3.27		1.04		3.27		4.0545

						3.27		1.04		3.27		4.0226

						3.27		1.03		3.27		3.9906

						3.27		1.02		3.27		3.961

						3.27		1.01		3.27		3.9349

						3.28		1.01		3.28		3.9119

						3.28		1.01		3.28		3.8902

						3.28		1.01		3.28		3.8667

						3.28		1.01		3.28		3.8395

						3.29		1.02		3.29		3.8077

						3.29		1.03		3.29		3.775

						3.29		1.04		3.29		3.7453

						3.29		1.05		3.29		3.7199

						3.29		1.06		3.29		3.6996

						3.3		1.07		3.3		3.6827

						3.3		1.08		3.3		3.6671

						3.3		1.09		3.3		3.65

						3.3		1.11		3.3		3.6309

						3.3		1.12		3.3		3.6122

						3.31		1.12		3.31		3.5948

						3.31		1.12		3.31		3.5787

						3.31		1.12		3.31		3.5634

						3.31		1.11		3.31		3.5478

						3.31		1.11		3.31		3.5297

						3.32		1.1		3.32		3.5087

						3.32		1.1		3.32		3.4857

						3.32		1.1		3.32		3.4627

						3.32		1.11		3.32		3.4407

						3.33		1.12		3.33		3.4203

						3.33		1.14		3.33		3.4019

						3.33		1.16		3.33		3.3848

						3.33		1.19		3.33		3.3684

						3.33		1.21		3.33		3.3516

						3.34		1.23		3.34		3.3351

						3.34		1.25		3.34		3.3188

						3.34		1.27		3.34		3.3022

						3.34		1.29		3.34		3.2856

						3.34		1.31		3.34		3.2702

						3.35		1.32		3.35		3.2562

						3.35		1.34		3.35		3.243

						3.35		1.36		3.35		3.2316

						3.35		1.37		3.35		3.2221

						3.36		1.39		3.36		3.2143

						3.36		1.41		3.36		3.2072

						3.36		1.42		3.36		3.201

						3.36		1.44		3.36		3.1946

						3.36		1.46		3.36		3.1864

						3.37		1.47		3.37		3.1738

						3.37		1.5		3.37		3.1574

						3.37		1.52		3.37		3.1369

						3.37		1.54		3.37		3.1129

						3.38		1.56		3.38		3.0883

						3.38		1.59		3.38		3.0651

						3.38		1.61		3.38		3.0445

						3.38		1.63		3.38		3.0263

						3.38		1.65		3.38		3.0109

						3.39		1.67		3.39		2.9986

						3.39		1.7		3.39		2.9889

						3.39		1.73		3.39		2.9815

						3.39		1.77		3.39		2.9767

						3.39		1.81		3.39		2.9728

						3.4		1.86		3.4		2.9683

						3.4		1.9		3.4		2.9623

						3.4		1.94		3.4		2.9557

						3.4		1.98		3.4		2.9486

						3.41		2.02		3.41		2.9412

						3.41		2.06		3.41		2.9351

						3.41		2.1		3.41		2.9294

						3.41		2.15		3.41		2.9225

						3.42		2.19		3.42		2.9128

						3.42		2.24		3.42		2.9013

						3.42		2.29		3.42		2.8885

						3.42		2.33		3.42		2.8754

						3.42		2.38		3.42		2.8629

						3.43		2.43		3.43		2.8508

						3.43		2.49		3.43		2.8394

						3.43		2.55		3.43		2.8271

						3.43		2.61		3.43		2.8131

						3.44		2.67		3.44		2.798

						3.44		2.73		3.44		2.783

						3.44		2.79		3.44		2.7693

						3.44		2.86		3.44		2.7567

						3.44		2.92		3.44		2.7459

						3.45		2.98		3.45		2.7369

						3.45		3.04		3.45		2.7296

						3.45		3.11		3.45		2.7224

						3.45		3.18		3.45		2.716

						3.46		3.25		3.46		2.7111

						3.46		3.32		3.46		2.7063

						3.46		3.4		3.46		2.7007

						3.46		3.48		3.46		2.6933

						3.47		3.56		3.47		2.6838

						3.47		3.64		3.47		2.672

						3.47		3.73		3.47		2.6578

						3.47		3.83		3.47		2.6431

						3.47		3.92		3.47		2.6303

						3.48		4.01		3.48		2.6202

						3.48		4.1		3.48		2.6121

						3.48		4.2		3.48		2.6059

						3.48		4.29		3.48		2.601

						3.49		4.38		3.49		2.5955

						3.49		4.47		3.49		2.5891

						3.49		4.56		3.49		2.5832

						3.49		4.65		3.49		2.578

						3.5		4.74		3.5		2.5735

						3.5		4.84		3.5		2.5689

						3.5		4.94		3.5		2.5647

						3.5		5.03		3.5		2.5602

						3.51		5.13		3.51		2.5536

						3.51		5.23		3.51		2.5443

						3.51		5.32		3.51		2.532

						3.51		5.42		3.51		2.5178

						3.51		5.53		3.51		2.5024

						3.52		5.63		3.52		2.488

						3.52		5.74		3.52		2.4778

						3.52		5.85		3.52		2.4735

						3.52		5.97		3.52		2.4745

						3.53		6.09		3.53		2.479

						3.53		6.21		3.53		2.4845

						3.53		6.33		3.53		2.4871

						3.53		6.45		3.53		2.4849

						3.54		6.58		3.54		2.4769

						3.54		6.7		3.54		2.4651

						3.54		6.81		3.54		2.452

						3.54		6.93		3.54		2.4406

						3.55		7.04		3.55		2.4329

						3.55		7.16		3.55		2.4293

						3.55		7.27		3.55		2.4276

						3.55		7.39		3.55		2.4252

						3.56		7.5		3.56		2.4201

						3.56		7.62		3.56		2.412

						3.56		7.74		3.56		2.4018

						3.56		7.87		3.56		2.3925

						3.57		7.99		3.57		2.3866

						3.57		8.12		3.57		2.3845

						3.57		8.24		3.57		2.3847

						3.57		8.35		3.57		2.3852

						3.58		8.47		3.58		2.3849

						3.58		8.58		3.58		2.3831

						3.58		8.69		3.58		2.3793

						3.58		8.8		3.58		2.3752

						3.59		8.91		3.59		2.3719

						3.59		9.01		3.59		2.3691

						3.59		9.12		3.59		2.366

						3.59		9.23		3.59		2.3624

						3.6		9.34		3.6		2.3582

						3.6		9.45		3.6		2.3525

						3.6		9.56		3.6		2.3452

						3.6		9.66		3.6		2.3366

						3.61		9.77		3.61		2.3277

						3.61		9.88		3.61		2.3182

						3.61		9.98		3.61		2.309

						3.61		10.09		3.61		2.3014

						3.62		10.19		3.62		2.2964

						3.62		10.29		3.62		2.294

						3.62		10.39		3.62		2.2947

						3.62		10.48		3.62		2.2978

						3.63		10.57		3.63		2.3014

						3.63		10.65		3.63		2.3035

						3.63		10.73		3.63		2.3018

						3.63		10.8		3.63		2.2962

						3.64		10.88		3.64		2.2867

						3.64		10.96		3.64		2.2748

						3.64		11.03		3.64		2.2637

						3.64		11.11		3.64		2.2552

						3.65		11.18		3.65		2.2502

						3.65		11.26		3.65		2.2488

						3.65		11.33		3.65		2.2492

						3.65		11.39		3.65		2.2497

						3.66		11.45		3.66		2.2484

						3.66		11.5		3.66		2.2443

						3.66		11.56		3.66		2.2382

						3.66		11.61		3.66		2.2306

						3.67		11.65		3.67		2.2229

						3.67		11.7		3.67		2.2166

						3.67		11.74		3.67		2.2124

						3.67		11.78		3.67		2.21

						3.68		11.81		3.68		2.2088

						3.68		11.85		3.68		2.2078

						3.68		11.88		3.68		2.2068

						3.68		11.9		3.68		2.205

						3.69		11.93		3.69		2.2019

						3.69		11.94		3.69		2.1986

						3.69		11.96		3.69		2.196

						3.7		11.97		3.7		2.1934

						3.7		11.98		3.7		2.1891

						3.7		11.99		3.7		2.1823

						3.7		11.99		3.7		2.1725

						3.71		12		3.71		2.1607

						3.71		12		3.71		2.1493

						3.71		12		3.71		2.1422

						3.71		12		3.71		2.142

						3.72		11.99		3.72		2.1479

						3.72		11.97		3.72		2.1574

						3.72		11.95		3.72		2.1666

						3.72		11.93		3.72		2.1723

						3.73		11.9		3.73		2.1718

						3.73		11.87		3.73		2.1652

						3.73		11.84		3.73		2.1541

						3.73		11.8		3.73		2.142

						3.74		11.77		3.74		2.1309

						3.74		11.73		3.74		2.1228

						3.74		11.68		3.74		2.1181

						3.75		11.64		3.75		2.1169

						3.75		11.59		3.75		2.1181

						3.75		11.54		3.75		2.1195

						3.75		11.49		3.75		2.1204

						3.76		11.43		3.76		2.1202

						3.76		11.38		3.76		2.1183

						3.76		11.32		3.76		2.114

						3.76		11.27		3.76		2.1081

						3.77		11.22		3.77		2.1015

						3.77		11.17		3.77		2.0951

						3.77		11.11		3.77		2.0892

						3.78		11.05		3.78		2.0847

						3.78		10.99		3.78		2.0823

						3.78		10.92		3.78		2.0818

						3.78		10.85		3.78		2.0813

						3.79		10.76		3.79		2.0809

						3.79		10.68		3.79		2.0802

						3.79		10.59		3.79		2.0788

						3.8		10.51		3.8		2.0769

						3.8		10.43		3.8		2.0742

						3.8		10.35		3.8		2.0714

						3.8		10.29		3.8		2.0674

						3.81		10.22		3.81		2.0619

						3.81		10.16		3.81		2.056

						3.81		10.1		3.81		2.0506

						3.81		10.03		3.81		2.047

						3.82		9.96		3.82		2.0453

						3.82		9.89		3.82		2.0453

						3.82		9.81		3.82		2.0463

						3.83		9.74		3.83		2.0473

						3.83		9.66		3.83		2.0483

						3.83		9.59		3.83		2.0491

						3.83		9.52		3.83		2.0509

						3.84		9.44		3.84		2.0527

						3.84		9.37		3.84		2.0537

						3.84		9.3		3.84		2.0529

						3.85		9.22		3.85		2.0491

						3.85		9.15		3.85		2.0423

						3.85		9.07		3.85		2.0328

						3.85		8.99		3.85		2.0225

						3.86		8.91		3.86		2.0123

						3.86		8.84		3.86		2.0042

						3.86		8.76		3.86		1.9997

						3.87		8.68		3.87		1.999

						3.87		8.61		3.87		2.0023

						3.87		8.54		3.87		2.0072

						3.87		8.48		3.87		2.0113

						3.88		8.41		3.88		2.0127

						3.88		8.35		3.88		2.0098

						3.88		8.29		3.88		2.0037

						3.89		8.23		3.89		1.9959

						3.89		8.17		3.89		1.9881

						3.89		8.1		3.89		1.9814

						3.89		8.03		3.89		1.9762

						3.9		7.97		3.9		1.9712

						3.9		7.9		3.9		1.967

						3.9		7.84		3.9		1.9637

						3.91		7.77		3.91		1.9618

						3.91		7.71		3.91		1.9615

						3.91		7.65		3.91		1.9622

						3.92		7.6		3.92		1.9635

						3.92		7.54		3.92		1.9646

						3.92		7.49		3.92		1.9646

						3.92		7.43		3.92		1.9635

						3.93		7.38		3.93		1.962

						3.93		7.32		3.93		1.9609

						3.93		7.26		3.93		1.9599

						3.94		7.2		3.94		1.9594

						3.94		7.14		3.94		1.9599

						3.94		7.08		3.94		1.9606

						3.95		7.02		3.95		1.9606

						3.95		6.96		3.95		1.9589

						3.95		6.91		3.95		1.9551

						3.95		6.85		3.95		1.9492

						3.96		6.8		3.96		1.9418

						3.96		6.75		3.96		1.9348

						3.96		6.69		3.96		1.9296

						3.97		6.63		3.97		1.9275

						3.97		6.57		3.97		1.9279

						3.97		6.51		3.97		1.9296

						3.98		6.46		3.98		1.931

						3.98		6.4		3.98		1.931

						3.98		6.35		3.98		1.9293

						3.98		6.3		3.98		1.9265

						3.99		6.25		3.99		1.9236

						3.99		6.21		3.99		1.9222

						3.99		6.16		3.99		1.9227

						4		6.12		4		1.9239

						4		6.07		4		1.9246

						4		6.03		4		1.9239

						4.01		5.98		4.01		1.9208

						4.01		5.93		4.01		1.9158

						4.01		5.89		4.01		1.9101

						4.02		5.84		4.02		1.9055

						4.02		5.8		4.02		1.9019

						4.02		5.76		4.02		1.9004

						4.02		5.72		4.02		1.9004

						4.03		5.68		4.03		1.9012

						4.03		5.64		4.03		1.9007

						4.03		5.6		4.03		1.8978

						4.04		5.56		4.04		1.8924

						4.04		5.52		4.04		1.8836

						4.04		5.48		4.04		1.8728

						4.05		5.44		4.05		1.8623

						4.05		5.4		4.05		1.8554

						4.05		5.36		4.05		1.8541

						4.06		5.31		4.06		1.858

						4.06		5.27		4.06		1.8666

						4.06		5.23		4.06		1.877

						4.07		5.19		4.07		1.8855

						4.07		5.15		4.07		1.8896

						4.07		5.1		4.07		1.8881

						4.08		5.06		4.08		1.8827

						4.08		5.02		4.08		1.8741

						4.08		4.98		4.08		1.8649

						4.09		4.94		4.09		1.8569

						4.09		4.9		4.09		1.8519

						4.09		4.86		4.09		1.8498

						4.09		4.82		4.09		1.8505

						4.1		4.79		4.1		1.8533

						4.1		4.76		4.1		1.8574

						4.1		4.73		4.1		1.8609

						4.11		4.71		4.11		1.8626

						4.11		4.68		4.11		1.8611

						4.11		4.66		4.11		1.8571

						4.12		4.64		4.12		1.8521

						4.12		4.62		4.12		1.8469

						4.12		4.6		4.12		1.8436

						4.13		4.59		4.13		1.8424

						4.13		4.57		4.13		1.8434

						4.13		4.55		4.13		1.845

						4.14		4.53		4.14		1.8455

						4.14		4.51		4.14		1.8441

						4.14		4.48		4.14		1.8414

						4.15		4.45		4.15		1.8375

						4.15		4.43		4.15		1.8339

						4.15		4.4		4.15		1.8317

						4.16		4.37		4.16		1.8316

						4.16		4.35		4.16		1.8329

						4.16		4.32		4.16		1.8344

						4.17		4.29		4.17		1.8347

						4.17		4.26		4.17		1.8325

						4.17		4.22		4.17		1.8284

						4.18		4.19		4.18		1.8242

						4.18		4.15		4.18		1.8219

						4.18		4.11		4.18		1.8227

						4.19		4.08		4.19		1.827

						4.19		4.05		4.19		1.8329

						4.19		4.02		4.19		1.8377

						4.2		3.99		4.2		1.8391

						4.2		3.97		4.2		1.836

						4.2		3.94		4.2		1.8296

						4.21		3.9		4.21		1.8206

						4.21		3.87		4.21		1.8114

						4.21		3.84		4.21		1.8038

						4.22		3.8		4.22		1.7989

						4.22		3.77		4.22		1.7969

						4.23		3.74		4.23		1.7984

						4.23		3.72		4.23		1.8017

						4.23		3.69		4.23		1.8058

						4.24		3.66		4.24		1.8084

						4.24		3.64		4.24		1.8092

						4.24		3.62		4.24		1.8088

						4.25		3.59		4.25		1.8066

						4.25		3.56		4.25		1.8041

						4.25		3.53		4.25		1.8022

						4.26		3.5		4.26		1.8012

						4.26		3.46		4.26		1.8005

						4.26		3.42		4.26		1.8003

						4.27		3.38		4.27		1.8

						4.27		3.34		4.27		1.7995

						4.27		3.3		4.27		1.7979

						4.28		3.27		4.28		1.7956

						4.28		3.25		4.28		1.7939

						4.28		3.22		4.28		1.7931

						4.29		3.19		4.29		1.7939

						4.29		3.17		4.29		1.7961

						4.3		3.14		4.3		1.7986

						4.3		3.1		4.3		1.8003

						4.3		3.06		4.3		1.7998

						4.31		3.02		4.31		1.7972

						4.31		2.98		4.31		1.7934

						4.31		2.94		4.31		1.7887

						4.32		2.9		4.32		1.7842

						4.32		2.86		4.32		1.7806

						4.32		2.82		4.32		1.7787

						4.33		2.79		4.33		1.7792

						4.33		2.77		4.33		1.7821

						4.33		2.75		4.33		1.787

						4.34		2.73		4.34		1.7925

						4.34		2.71		4.34		1.7961

						4.35		2.69		4.35		1.7967

						4.35		2.67		4.35		1.7948

						4.35		2.64		4.35		1.7913

						4.36		2.62		4.36		1.7875

						4.36		2.58		4.36		1.7849

						4.36		2.55		4.36		1.7839

						4.37		2.52		4.37		1.7832

						4.37		2.49		4.37		1.7821

						4.37		2.46		4.37		1.7799

						4.38		2.44		4.38		1.7787

						4.38		2.42		4.38		1.7785

						4.39		2.4		4.39		1.7799

						4.39		2.38		4.39		1.7828

						4.39		2.36		4.39		1.7863

						4.4		2.35		4.4		1.7892

						4.4		2.33		4.4		1.791

						4.4		2.31		4.4		1.7923

						4.41		2.29		4.41		1.7946

						4.41		2.27		4.41		1.7974

						4.42		2.24		4.42		1.7994

						4.42		2.22		4.42		1.7989

						4.42		2.2		4.42		1.7953

						4.43		2.18		4.43		1.7892

						4.43		2.17		4.43		1.7821

						4.43		2.16		4.43		1.777

						4.44		2.16		4.44		1.7775

						4.44		2.15		4.44		1.7839

						4.45		2.15		4.45		1.7946

						4.45		2.15		4.45		1.8069

						4.45		2.14		4.45		1.8181

						4.46		2.13		4.46		1.8256

						4.46		2.12		4.46		1.8283

						4.47		2.11		4.47		1.827

						4.47		2.1		4.47		1.8235

						4.47		2.09		4.47		1.8189

						4.48		2.08		4.48		1.8155

						4.48		2.08		4.48		1.814

						4.48		2.08		4.48		1.8145

						4.49		2.09		4.49		1.8161

						4.49		2.09		4.49		1.8178

						4.5		2.1		4.5		1.8192

						4.5		2.11		4.5		1.8192

						4.5		2.12		4.5		1.8178

						4.51		2.13		4.51		1.8161

						4.51		2.14		4.51		1.8155

						4.52		2.15		4.52		1.8161

						4.52		2.16		4.52		1.8187

						4.52		2.17		4.52		1.8225

						4.53		2.19		4.53		1.8268

						4.53		2.2		4.53		1.8301

						4.54		2.22		4.54		1.8317

						4.54		2.24		4.54		1.832

						4.54		2.25		4.54		1.832

						4.55		2.27		4.55		1.8327

						4.55		2.28		4.55		1.8349

						4.56		2.3		4.56		1.8375

						4.56		2.32		4.56		1.8401

						4.56		2.34		4.56		1.8417

						4.57		2.37		4.57		1.8422

						4.57		2.4		4.57		1.8414

						4.58		2.43		4.58		1.841

						4.58		2.46		4.58		1.841

						4.58		2.5		4.58		1.8417

						4.59		2.53		4.59		1.8422

						4.59		2.57		4.59		1.8422

						4.6		2.6		4.6		1.8419

						4.6		2.64		4.6		1.8427

						4.6		2.68		4.6		1.8446

						4.61		2.73		4.61		1.8486

						4.61		2.77		4.61		1.8541

						4.62		2.82		4.62		1.8597

						4.62		2.87		4.62		1.8647

						4.62		2.92		4.62		1.868

						4.63		2.96		4.63		1.8702

						4.63		3.01		4.63		1.8706

						4.64		3.05		4.64		1.8704

						4.64		3.1		4.64		1.8692

						4.65		3.14		4.65		1.8673

						4.65		3.19		4.65		1.8644

						4.65		3.23		4.65		1.8611

						4.66		3.28		4.66		1.858

						4.66		3.33		4.66		1.8554

						4.67		3.38		4.67		1.8536

						4.67		3.44		4.67		1.8521

						4.67		3.49		4.67		1.8511

						4.68		3.55		4.68		1.8498

						4.68		3.61		4.68		1.8488

						4.69		3.67		4.69		1.8486

						4.69		3.73		4.69		1.8493

						4.7		3.78		4.7		1.8505

						4.7		3.84		4.7		1.8516

						4.7		3.9		4.7		1.8521

						4.71		3.96		4.71		1.8503

						4.71		4.02		4.71		1.8457

						4.72		4.08		4.72		1.8398

						4.72		4.14		4.72		1.8337

						4.73		4.2		4.73		1.8283

						4.73		4.26		4.73		1.8242

						4.73		4.31		4.73		1.8225

						4.74		4.37		4.74		1.823

						4.74		4.43		4.74		1.824

						4.75		4.49		4.75		1.8242

						4.75		4.56		4.75		1.8227

						4.76		4.62		4.76		1.8197

						4.76		4.68		4.76		1.8152

						4.76		4.74		4.76		1.8112

						4.77		4.79		4.77		1.8095

						4.77		4.85		4.77		1.8117

						4.78		4.9		4.78		1.8164

						4.78		4.95		4.78		1.8225

						4.79		5		4.79		1.8278

						4.79		5.05		4.79		1.8296

						4.8		5.1		4.8		1.8278

						4.8		5.15		4.8		1.8225

						4.8		5.21		4.8		1.8164

						4.81		5.26		4.81		1.8107

						4.81		5.32		4.81		1.8064

						4.82		5.38		4.82		1.8038

						4.82		5.43		4.82		1.8026

						4.83		5.49		4.83		1.802

						4.83		5.54		4.83		1.8007

						4.84		5.59		4.84		1.7995

						4.84		5.64		4.84		1.7989

						4.85		5.69		4.85		1.7982

						4.85		5.74		4.85		1.7972

						4.85		5.78		4.85		1.7962

						4.86		5.83		4.86		1.7956

						4.86		5.87		4.86		1.7943

						4.87		5.92		4.87		1.7927

						4.87		5.97		4.87		1.7908

						4.88		6.01		4.88		1.7892

						4.88		6.06		4.88		1.7877

						4.89		6.11		4.89		1.787

						4.89		6.16		4.89		1.787

						4.9		6.2		4.9		1.7877

						4.9		6.24		4.9		1.7882

						4.9		6.28		4.9		1.7877

						4.91		6.31		4.91		1.7861

						4.91		6.35		4.91		1.7832

						4.92		6.38		4.92		1.7806

						4.92		6.42		4.92		1.779

						4.93		6.45		4.93		1.7797

						4.93		6.49		4.93		1.7823

						4.94		6.52		4.94		1.7854

						4.94		6.56		4.94		1.7867

						4.95		6.59		4.95		1.7859

						4.95		6.61		4.95		1.7821

						4.96		6.64		4.96		1.7764

						4.96		6.67		4.96		1.7706

						4.97		6.7		4.97		1.766

						4.97		6.72		4.97		1.7621

						4.98		6.75		4.98		1.7583

						4.98		6.78		4.98		1.7545

						4.98		6.8		4.98		1.7506

						4.99		6.83		4.99		1.7468

						4.99		6.85		4.99		1.7437

						5		6.87		5		1.742

						5		6.88		5		1.7417

						5.01		6.89		5.01		1.7425

						5.01		6.9		5.01		1.7439

						5.02		6.91		5.02		1.746

						5.02		6.92		5.02		1.7481

						5.03		6.93		5.03		1.7494

						5.03		6.94		5.03		1.7489

						5.04		6.95		5.04		1.7463

						5.04		6.96		5.04		1.7425

						5.05		6.98		5.05		1.7379

						5.05		6.99		5.05		1.7347

						5.06		6.99		5.06		1.733

						5.06		6.99		5.06		1.7328

						5.07		6.99		5.07		1.7333

						5.07		6.98		5.07		1.733

						5.08		6.97		5.08		1.7318

						5.08		6.95		5.08		1.7287

						5.09		6.94		5.09		1.724

						5.09		6.93		5.09		1.7179

						5.1		6.92		5.1		1.7113

						5.1		6.91		5.1		1.7051

						5.11		6.9		5.11		1.7011

						5.11		6.89		5.11		1.7006

						5.12		6.87		5.12		1.7034

						5.12		6.85		5.12		1.7087

						5.13		6.82		5.13		1.7136

						5.13		6.79		5.13		1.7159

						5.14		6.76		5.14		1.7136

						5.14		6.73		5.14		1.7072

						5.15		6.71		5.15		1.6987

						5.15		6.68		5.15		1.6904

						5.16		6.66		5.16		1.6845

						5.16		6.63		5.16		1.6819

						5.17		6.61		5.17		1.6821

						5.17		6.58		5.17		1.6837

						5.18		6.55		5.18		1.6845

						5.18		6.51		5.18		1.6832

						5.19		6.47		5.19		1.6797

						5.19		6.43		5.19		1.674

						5.2		6.39		5.2		1.6669

						5.2		6.35		5.2		1.6601

						5.21		6.31		5.21		1.6546

						5.22		6.28		5.22		1.6518

						5.22		6.24		5.22		1.6506

						5.23		6.21		5.23		1.6504

						5.23		6.17		5.23		1.651

						5.24		6.14		5.24		1.6523

						5.24		6.1		5.24		1.6535

						5.25		6.06		5.25		1.6551

						5.25		6.01		5.25		1.657

						5.26		5.97		5.26		1.6582

						5.26		5.92		5.26		1.6577

						5.27		5.87		5.27		1.6551

						5.27		5.81		5.27		1.651

						5.28		5.76		5.28		1.6471

						5.28		5.7		5.28		1.6444

						5.29		5.65		5.29		1.644

						5.3		5.6		5.3		1.6442

						5.3		5.56		5.3		1.6442

						5.31		5.52		5.31		1.6423

						5.31		5.47		5.31		1.6378

						5.32		5.43		5.32		1.6307

						5.32		5.38		5.32		1.6239

						5.33		5.33		5.33		1.6193

						5.33		5.26		5.33		1.6191

						5.34		5.19		5.34		1.6226

						5.34		5.12		5.34		1.6288

						5.35		5.05		5.35		1.6364

						5.36		4.99		5.36		1.6418

						5.36		4.94		5.36		1.6435

						5.37		4.9		5.37		1.6411

						5.37		4.86		5.37		1.6362

						5.38		4.83		5.38		1.6298

						5.38		4.79		5.38		1.6222

						5.39		4.75		5.39		1.6146

						5.39		4.7		5.39		1.6078

						5.4		4.65		5.4		1.6009

						5.41		4.59		5.41		1.5945

						5.41		4.52		5.41		1.5895

						5.42		4.47		5.42		1.5866

						5.42		4.41		5.42		1.5858

						5.43		4.36		5.43		1.585

						5.43		4.31		5.43		1.5833

						5.44		4.26		5.44		1.58

						5.45		4.21		5.45		1.5758

						5.45		4.16		5.45		1.571

						5.46		4.1		5.46		1.5667

						5.46		4.05		5.46		1.5637

						5.47		3.99		5.47		1.5613

						5.47		3.94		5.47		1.5592

						5.48		3.9		5.48		1.5573

						5.49		3.86		5.49		1.5573

						5.49		3.82		5.49		1.5597

						5.5		3.77		5.5		1.5646

						5.5		3.73		5.5		1.57

						5.51		3.68		5.51		1.5741

						5.52		3.63		5.52		1.5741

						5.52		3.57		5.52		1.5684

						5.53		3.52		5.53		1.5582

						5.53		3.46		5.53		1.5471

						5.54		3.4		5.54		1.5381

						5.54		3.35		5.54		1.5329

						5.55		3.28		5.55		1.5322

						5.56		3.22		5.56		1.5345

						5.56		3.16		5.56		1.5378

						5.57		3.1		5.57		1.5396

						5.57		3.06		5.57		1.5391

						5.58		3.01		5.58		1.5362

						5.59		2.98		5.59		1.5312

						5.59		2.95		5.59		1.5253

						5.6		2.92		5.6		1.5194

						5.6		2.88		5.6		1.5149

						5.61		2.83		5.61		1.5125

						5.62		2.77		5.62		1.5133

						5.62		2.71		5.62		1.5156

						5.63		2.64		5.63		1.518

						5.63		2.57		5.63		1.518

						5.64		2.5		5.64		1.5147

						5.65		2.45		5.65		1.5078

						5.65		2.4		5.65		1.5

						5.66		2.36		5.66		1.4941

						5.67		2.33		5.67		1.492

						5.67		2.29		5.67		1.4929

						5.68		2.26		5.68		1.4943

						5.68		2.22		5.68		1.4936

						5.69		2.18		5.69		1.4889

						5.7		2.14		5.7		1.4796

						5.7		2.1		5.7		1.4685

						5.71		2.05		5.71		1.4588

						5.72		2.01		5.72		1.4543

						5.72		1.97		5.72		1.4552

						5.73		1.93		5.73		1.4599

						5.73		1.88		5.73		1.4657

						5.74		1.84		5.74		1.4696

						5.75		1.79		5.75		1.4699

						5.75		1.74		5.75		1.4666

						5.76		1.7		5.76		1.4621

						5.77		1.67		5.77		1.4595

						5.77		1.64		5.77		1.4599

						5.78		1.62		5.78		1.4637

						5.79		1.6		5.79		1.4696

						5.79		1.57		5.79		1.4765

						5.8		1.55		5.8		1.4815

						5.81		1.52		5.81		1.4836

						5.81		1.48		5.81		1.4825

						5.82		1.45		5.82		1.4793

						5.82		1.43		5.82		1.4754

						5.83		1.4		5.83		1.4723

						5.84		1.39		5.84		1.4711

						5.84		1.36		5.84		1.4718

						5.85		1.34		5.85		1.4728

						5.86		1.31		5.86		1.4718

						5.86		1.27		5.86		1.4683

						5.87		1.23		5.87		1.4616

						5.88		1.19		5.88		1.4531

						5.88		1.16		5.88		1.4441

						5.89		1.13		5.89		1.437

						5.9		1.11		5.9		1.434

						5.9		1.1		5.9		1.4351

						5.91		1.09		5.91		1.4404

						5.92		1.08		5.92		1.4479

						5.92		1.06		5.92		1.4557

						5.93		1.05		5.93		1.4614

						5.94		1.04		5.94		1.4642

						5.95		1.03		5.95		1.4654

						5.95		1.02		5.95		1.4668

						5.96		1.01		5.96		1.4709

						5.97		1.01		5.97		1.478

						5.97		1		5.97		1.4865

						5.98		1		5.98		1.4943

						5.99		1		5.99		1.4988

						5.99		1		5.99		1.499

						6		1		6		1.4967

						6.01		1		6.01		1.4948

						6.01		0.99		6.01		1.4938

						6.02		0.97		6.02		1.4943

						6.03		0.95		6.03		1.4953

						6.04		0.92		6.04		1.4962

						6.04		0.9		6.04		1.4969

						6.05		0.88		6.05		1.4981

						6.06		0.86		6.06		1.5017

						6.06		0.86		6.06		1.5092

						6.07		0.86		6.07		1.5199

						6.08		0.87		6.08		1.5312

						6.08		0.88		6.08		1.5419

						6.09		0.9		6.09		1.5504

						6.1		0.91		6.1		1.5557

						6.11		0.93		6.11		1.557

						6.11		0.94		6.11		1.5566

						6.12		0.96		6.12		1.5554

						6.13		0.97		6.13		1.5539

						6.14		0.98		6.14		1.5518

						6.14		0.98		6.14		1.5502

						6.15		0.98		6.15		1.549

						6.16		0.98		6.16		1.5493

						6.16		0.98		6.16		1.5509

						6.17		0.97		6.17		1.5542

						6.18		0.96		6.18		1.559

						6.19		0.96		6.19		1.5637

						6.19		0.96		6.19		1.568

						6.2		0.96		6.2		1.5715

						6.21		0.96		6.21		1.5741

						6.22		0.97		6.22		1.5753

						6.22		0.98		6.22		1.5751

						6.23		0.99		6.23		1.5739

						6.24		1		6.24		1.5715

						6.25		1.02		6.25		1.5697

						6.25		1.03		6.25		1.5705

						6.26		1.04		6.26		1.5751

						6.27		1.05		6.27		1.5828

						6.28		1.06		6.28		1.5924

						6.28		1.07		6.28		1.6011

						6.29		1.07		6.29		1.6065

						6.3		1.07		6.3		1.6078

						6.31		1.07		6.31		1.6061

						6.31		1.06		6.31		1.6035

						6.32		1.05		6.32		1.6016

						6.33		1.05		6.33		1.6021

						6.34		1.05		6.34		1.6054

						6.35		1.05		6.35		1.6106

						6.35		1.05		6.35		1.6158

						6.36		1.06		6.36		1.6201

						6.37		1.06		6.37		1.6222

						6.38		1.06		6.38		1.6203

						6.38		1.05		6.38		1.6144

						6.39		1.04		6.39		1.6061

						6.4		1.03		6.4		1.5981

						6.41		1.01		6.41		1.594

						6.42		1.01		6.42		1.5968

						6.42		1.01		6.42		1.6075

						6.43		1.02		6.43		1.6239

						6.44		1.03		6.44		1.6411

						6.45		1.05		6.45		1.6549

						6.46		1.06		6.46		1.663

						6.46		1.07		6.46		1.6653

						6.47		1.08		6.47		1.6643

						6.48		1.08		6.48		1.6634

						6.49		1.09		6.49		1.6636

						6.5		1.11		6.5		1.6648

						6.5		1.12		6.5		1.6658

						6.51		1.15		6.51		1.6646

						6.52		1.17		6.52		1.6612

						6.53		1.19		6.53		1.657

						6.54		1.2		6.54		1.6537

						6.55		1.21		6.55		1.6532

						6.55		1.21		6.55		1.6556

						6.56		1.21		6.56		1.6615

						6.57		1.2		6.57		1.6691

						6.58		1.19		6.58		1.6765

						6.59		1.18		6.59		1.6816

						6.6		1.17		6.6		1.684

						6.6		1.16		6.6		1.6835

						6.61		1.15		6.61		1.6807

						6.62		1.15		6.62		1.6778

						6.63		1.15		6.63		1.6766

						6.64		1.16		6.64		1.6776

						6.65		1.17		6.65		1.6804

						6.65		1.19		6.65		1.6837

						6.66		1.22		6.66		1.6868

						6.67		1.24		6.67		1.6896

						6.68		1.27		6.68		1.6923

						6.69		1.29		6.69		1.6954

						6.7		1.3		6.7		1.6991

						6.71		1.32		6.71		1.7027

						6.72		1.33		6.72		1.7044

						6.72		1.34		6.72		1.7029

						6.73		1.35		6.73		1.699

						6.74		1.36		6.74		1.6932

						6.75		1.36		6.75		1.6871

						6.76		1.36		6.76		1.6816

						6.77		1.35		6.77		1.6776

						6.78		1.35		6.78		1.6743

						6.79		1.34		6.79		1.6712

						6.79		1.34		6.79		1.6676

						6.8		1.34		6.8		1.6636

						6.81		1.34		6.81		1.6601

						6.82		1.35		6.82		1.6577

						6.83		1.35		6.83		1.6572

						6.84		1.35		6.84		1.6599

						6.85		1.36		6.85		1.6655

						6.86		1.36		6.86		1.6731

						6.87		1.36		6.87		1.6814

						6.88		1.37		6.88		1.688

						6.88		1.39		6.88		1.6921

						6.89		1.41		6.89		1.6923

						6.9		1.43		6.9		1.6901

						6.91		1.45		6.91		1.6866

						6.92		1.47		6.92		1.6832

						6.93		1.48		6.93		1.6807

						6.94		1.49		6.94		1.6797

						6.95		1.49		6.95		1.6802

						6.96		1.49		6.96		1.6824

						6.97		1.49		6.97		1.6857

						6.98		1.48		6.98		1.6894

						6.99		1.48		6.99		1.6927

						7		1.48		7		1.6949

						7.01		1.47		7.01		1.6952

						7.02		1.47		7.02		1.6937

						7.02		1.47		7.02		1.6916

						7.03		1.47		7.03		1.6896

						7.04		1.48		7.04		1.689

						7.05		1.49		7.05		1.689

						7.06		1.51		7.06		1.6888

						7.07		1.53		7.07		1.6868

						7.08		1.55		7.08		1.6824

						7.09		1.57		7.09		1.676

						7.1		1.58		7.1		1.6689

						7.11		1.58		7.11		1.6636

						7.12		1.58		7.12		1.6617

						7.13		1.58		7.13		1.6638

						7.14		1.57		7.14		1.6684

						7.15		1.57		7.15		1.6729

						7.16		1.57		7.16		1.6752

						7.17		1.58		7.17		1.6743

						7.18		1.59		7.18		1.671

						7.19		1.61		7.19		1.6663

						7.2		1.63		7.2		1.6615

						7.21		1.66		7.21		1.6577

						7.22		1.68		7.22		1.6549

						7.23		1.7		7.23		1.6518

						7.24		1.72		7.24		1.6492

						7.25		1.73		7.25		1.6475

						7.26		1.73		7.26		1.6471

						7.27		1.73		7.27		1.6468

						7.28		1.74		7.28		1.6459

						7.29		1.74		7.29		1.6433

						7.3		1.74		7.3		1.6387

						7.31		1.75		7.31		1.6326

						7.32		1.76		7.32		1.6262

						7.33		1.78		7.33		1.621

						7.34		1.8		7.34		1.6172

						7.35		1.82		7.35		1.6149

						7.36		1.85		7.36		1.6139

						7.37		1.87		7.37		1.6142

						7.38		1.89		7.38		1.6158

						7.4		1.91		7.4		1.6193

						7.41		1.92		7.41		1.6246

						7.42		1.93		7.42		1.629

						7.43		1.93		7.43		1.63

						7.44		1.94		7.44		1.6252

						7.45		1.95		7.45		1.6142

						7.46		1.96		7.46		1.5976

						7.47		1.97		7.47		1.5798

						7.48		1.99		7.48		1.5667

						7.49		2		7.49		1.562

						7.5		2.01		7.5		1.5663

						7.51		2.02		7.51		1.5772

						7.52		2.03		7.52		1.59

						7.54		2.04		7.54		1.5989

						7.55		2.05		7.55		1.6009

						7.56		2.06		7.56		1.5957

						7.57		2.08		7.57		1.5855

						7.58		2.1		7.58		1.573

						7.59		2.13		7.59		1.5618

						7.6		2.15		7.6		1.5547

						7.61		2.17		7.61		1.5521

						7.62		2.19		7.62		1.5528

						7.63		2.19		7.63		1.5554

						7.65		2.2		7.65		1.558

						7.66		2.2		7.66		1.559

						7.67		2.2		7.67		1.5568

						7.68		2.2		7.68		1.5531

						7.69		2.2		7.69		1.5493

						7.7		2.21		7.7		1.5459

						7.71		2.22		7.71		1.5445

						7.73		2.23		7.73		1.5447

						7.74		2.25		7.74		1.5459

						7.75		2.26		7.75		1.5467

						7.76		2.28		7.76		1.5469

						7.77		2.3		7.77		1.5464

						7.78		2.31		7.78		1.5457

						7.8		2.33		7.8		1.545

						7.81		2.34		7.81		1.5447

						7.82		2.36		7.82		1.5445

						7.83		2.37		7.83		1.5426

						7.84		2.38		7.84		1.5383

						7.85		2.39		7.85		1.5327

						7.87		2.39		7.87		1.5263

						7.88		2.4		7.88		1.5215

						7.89		2.4		7.89		1.5201

						7.9		2.41		7.9		1.5227

						7.91		2.42		7.91		1.5275

						7.93		2.43		7.93		1.5319

						7.94		2.45		7.94		1.5339

						7.95		2.46		7.95		1.5329

						7.96		2.47		7.96		1.5308

						7.98		2.48		7.98		1.5294

						7.99		2.48		7.99		1.5301

						8		2.49		8		1.5329

						8.01		2.49		8.01		1.5362

						8.03		2.49		8.03		1.5388

						8.04		2.5		8.04		1.5393

						8.05		2.5		8.05		1.5381

						8.06		2.51		8.06		1.5355

						8.08		2.52		8.08		1.5327

						8.09		2.52		8.09		1.5294

						8.1		2.53		8.1		1.5263

						8.11		2.54		8.11		1.5244

						8.13		2.55		8.13		1.5253

						8.14		2.55		8.14		1.5301

						8.15		2.56		8.15		1.5374

						8.16		2.57		8.16		1.545

						8.18		2.57		8.18		1.5506

						8.19		2.57		8.19		1.5526

						8.2		2.57		8.2		1.5504

						8.22		2.57		8.22		1.5452

						8.23		2.57		8.23		1.5386

						8.24		2.57		8.24		1.5317

						8.26		2.57		8.26		1.5248

						8.27		2.57		8.27		1.5178

						8.28		2.58		8.28		1.512

						8.29		2.58		8.29		1.5092

						8.31		2.58		8.31		1.5102

						8.32		2.58		8.32		1.514

						8.33		2.58		8.33		1.5192

						8.35		2.57		8.35		1.5242

						8.36		2.57		8.36		1.5265

						8.38		2.56		8.38		1.5263

						8.39		2.56		8.39		1.5246

						8.4		2.55		8.4		1.5232

						8.42		2.56		8.42		1.5239

						8.43		2.56		8.43		1.5258

						8.44		2.56		8.44		1.5277

						8.46		2.56		8.46		1.5268

						8.47		2.56		8.47		1.5213

						8.48		2.56		8.48		1.5109

						8.5		2.56		8.5		1.4974

						8.51		2.55		8.51		1.4831

						8.53		2.55		8.53		1.4721

						8.54		2.55		8.54		1.4659

						8.55		2.55		8.55		1.4652

						8.57		2.54		8.57		1.4685

						8.58		2.54		8.58		1.4742

						8.6		2.53		8.6		1.4803

						8.61		2.52		8.61		1.4853

						8.63		2.5		8.63		1.4879

						8.64		2.48		8.64		1.4895

						8.65		2.47		8.65		1.4905

						8.67		2.45		8.67		1.4905

						8.68		2.44		8.68		1.4898

						8.7		2.44		8.7		1.4884

						8.71		2.44		8.71		1.4851

						8.73		2.44		8.73		1.4793

						8.74		2.44		8.74		1.4721

						8.76		2.45		8.76		1.4657

						8.77		2.45		8.77		1.4619

						8.79		2.45		8.79		1.4619

						8.8		2.45		8.8		1.4654

						8.82		2.44		8.82		1.4713

						8.83		2.43		8.83		1.4751

						8.85		2.41		8.85		1.4732

						8.86		2.39		8.86		1.4659

						8.88		2.38		8.88		1.456

						8.89		2.36		8.89		1.4479

						8.91		2.35		8.91		1.4458

						8.92		2.34		8.92		1.4514

						8.94		2.33		8.94		1.4616

						8.95		2.32		8.95		1.4695

						8.97		2.32		8.97		1.4701

						8.98		2.32		8.98		1.4614

						9		2.31		9		1.4448

						9.02		2.31		9.02		1.4259

						9.03		2.31		9.03		1.411

						9.05		2.31		9.05		1.4048

						9.06		2.3		9.06		1.406

						9.08		2.3		9.08		1.4116

						9.1		2.29		9.1		1.4183

						9.11		2.29		9.11		1.4228

						9.13		2.29		9.13		1.4235

						9.14		2.29		9.14		1.4211

						9.16		2.29		9.16		1.4178

						9.18		2.3		9.18		1.4141

						9.19		2.3		9.19		1.4095

						9.21		2.31		9.21		1.4039

						9.22		2.33		9.22		1.3975

						9.24		2.34		9.24		1.3903

						9.26		2.36		9.26		1.384

						9.27		2.38		9.27		1.379

						9.29		2.39		9.29		1.3742

						9.31		2.4		9.31		1.3686

						9.32		2.41		9.32		1.3607

						9.34		2.41		9.34		1.3515

						9.36		2.42		9.36		1.3416

						9.37		2.42		9.37		1.3328

						9.39		2.42		9.39		1.3267

						9.41		2.43		9.41		1.3231

						9.43		2.45		9.43		1.3205

						9.44		2.48		9.44		1.3157

						9.46		2.51		9.46		1.3084

						9.48		2.55		9.48		1.2975

						9.49		2.59		9.49		1.2831

						9.51		2.63		9.51		1.2658

						9.53		2.67		9.53		1.2468

						9.55		2.71		9.55		1.2296

						9.56		2.74		9.56		1.2165

						9.58		2.77		9.58		1.2087

						9.6		2.79		9.6		1.2073

						9.62		2.8		9.62		1.211

						9.64		2.79		9.64		1.2161

						9.65		2.78		9.65		1.2168

						9.67		2.76		9.67		1.211

						9.69		2.73		9.69		1.1995

						9.71		2.7		9.71		1.1819

						9.73		2.67		9.73		1.1606

						9.74		2.65		9.74		1.1386

						9.76		2.62		9.76		1.1175

						9.78		2.58		9.78		1.0974

						9.8		2.54		9.8		1.0787

						9.82		2.5		9.82		1.0626

						9.84		2.44		9.84		1.0493

						9.86		2.39		9.86		1.0385

						9.87		2.33		9.87		1.0285

						9.89		2.28		9.89		1.0188

						9.91		2.23		9.91		1.0076

						9.93		2.17		9.93		0.9948

						9.95		2.12		9.95		0.9807

						9.97		2.06		9.97		0.9662

						9.99		2		9.99		0.9532

						10.01		1.93		10.01		0.9425

						10.03		1.86		10.03		0.9342

						10.05		1.79		10.05		0.9276

						10.07		1.71		10.07		0.9224

						10.09		1.65		10.09		0.9186

						10.11		1.58		10.11		0.9148

						10.13		1.52		10.13		0.9092

						10.15		1.47		10.15		0.9004

						10.17		1.41		10.17		0.8862

						10.18		1.36		10.18		0.8658

						10.21		1.31		10.21		0.84

						10.23		1.26		10.23		0.8132

						10.25		1.21		10.25		0.7903

						10.27		1.15		10.27		0.7756

						10.29		1.1		10.29		0.7709

						10.31		1.04		10.31		0.7732

						10.33		0.99		10.33		0.7777

						10.35		0.93		10.35		0.7794

						10.37		0.88		10.37		0.776

						10.39		0.83		10.39		0.7679

						10.41		0.78		10.41		0.7582

						10.43		0.74		10.43		0.7521

						10.45		0.71		10.45		0.7517

						10.47		0.69		10.47		0.7557

						10.49		0.67		10.49		0.763

						10.52		0.66		10.52		0.7735

						10.54		0.65		10.54		0.7867

						10.56		0.64		10.56		0.8021

						10.58		0.64		10.58		0.821

						10.6		0.63		10.6		0.8445

						10.62		0.62		10.62		0.8727

						10.65		0.61		10.65		0.9046

						10.67		0.6		10.67		0.9414

						10.69		0.58		10.69		0.9842

						10.71		0.57		10.71		1.0313

						10.73		0.56		10.73		1.0806

						10.76		0.56		10.76		1.1292

						10.78		0.56		10.78		1.1758

						10.8		0.56		10.8		1.2206

						10.82		0.57		10.82		1.2649

						10.85		0.58		10.85		1.3117

						10.87		0.59		10.87		1.3631

						10.89		0.6		10.89		1.418

						10.91		0.61		10.91		1.4747

						10.94		0.62		10.94		1.5312

						10.96		0.63		10.96		1.5881

						10.98		0.64		10.98		1.6461

						11.01		0.65		11.01		1.707

						11.03		0.67		11.03		1.7709

						11.05		0.68		11.05		1.837

						11.08		0.69		11.08		1.903

						11.1		0.7		11.1		1.9661

						11.12		0.71		11.12		2.025

						11.15		0.72		11.15		2.0816

						11.17		0.72		11.17		2.1387

						11.2		0.72		11.2		2.1976

						11.22		0.72		11.22		2.2585

						11.25		0.71		11.25		2.3203

						11.27		0.71		11.27		2.3812

						11.29		0.71		11.29		2.4396

						11.32		0.71		11.32		2.4951

						11.34		0.71		11.34		2.5494

						11.37		0.72		11.37		2.6033

						11.39		0.73		11.39		2.658

						11.42		0.74		11.42		2.7142

						11.44		0.75		11.44		2.772

						11.47		0.77		11.47		2.8313

						11.49		0.77		11.49		2.8913

						11.52		0.78		11.52		2.9496

						11.55		0.78		11.55		3.003

						11.57		0.79		11.57		3.0492

						11.6		0.8		11.6		3.0878

						11.62		0.81		11.62		3.121

						11.65		0.82		11.65		3.1515

						11.68		0.83		11.68		3.1837

						11.7		0.85		11.7		3.22

						11.73		0.86		11.73		3.2605

						11.76		0.87		11.76		3.3036

						11.78		0.88		11.78		3.3481

						11.81		0.88		11.81		3.3931

						11.84		0.88		11.84		3.4374

						11.86		0.88		11.86		3.4819

						11.89		0.87		11.89		3.5281

						11.92		0.87		11.92		3.5771

						11.95		0.88		11.95		3.6292

						11.97		0.88		11.97		3.6837

						12		0.89		12		3.7398

						12.03		0.9		12.03		3.7954

						12.06		0.9		12.06		3.8475

						12.08		0.91		12.08		3.8954

						12.11		0.92		12.11		3.9401

						12.14		0.92		12.14		3.9827

						12.17		0.93		12.17		4.0239

						12.2		0.94		12.2		4.0645

						12.23		0.95		12.23		4.1059

						12.26		0.96		12.26		4.1464

						12.28		0.97		12.28		4.1838

						12.31		0.98		12.31		4.2179

						12.34		0.99		12.34		4.2485

						12.37		1		12.37		4.2748

						12.4		1		12.4		4.2958

						12.43		1		12.43		4.3129

						12.46		0.99		12.46		4.3295

						12.49		0.99		12.49		4.3474

						12.52		0.99		12.52		4.3668

						12.55		0.99		12.55		4.3889

						12.58		1		12.58		4.4133

						12.61		1.01		12.61		4.4386

						12.64		1.02		12.64		4.4628

						12.68		1.03		12.68		4.4848

						12.71		1.04		12.71		4.5052

						12.74		1.05		12.74		4.5232

						12.77		1.05		12.77		4.5362

						12.8		1.05		12.8		4.5419

						12.83		1.05		12.83		4.5403

						12.86		1.06		12.86		4.5334

						12.9		1.07		12.9		4.5251

						12.93		1.09		12.93		4.5186

						12.96		1.11		12.96		4.517

						12.99		1.12		12.99		4.5199

						13.03		1.14		13.03		4.5234

						13.06		1.14		13.06		4.5244

						13.09		1.14		13.09		4.5227

						13.12		1.13		13.12		4.5185

						13.16		1.11		13.16		4.5114

						13.19		1.1		13.19		4.5004

						13.22		1.08		13.22		4.4853

						13.26		1.08		13.26		4.4656

						13.29		1.08		13.29		4.4439

						13.33		1.09		13.33		4.4263

						13.36		1.1		13.36		4.4207

						13.4		1.12		13.4		4.4282

						13.43		1.13		13.43		4.445

						13.47		1.14		13.47		4.4636

						13.5		1.15		13.5		4.4761

						13.54		1.16		13.54		4.4772

						13.57		1.17		13.57		4.4664

						13.61		1.17		13.61		4.4491

						13.64		1.18		13.64		4.4311

						13.68		1.18		13.68		4.4117

						13.71		1.18		13.71		4.3867

						13.75		1.18		13.75		4.3537

						13.79		1.18		13.79		4.3121

						13.82		1.19		13.82		4.2669

						13.86		1.2		13.86		4.2255

						13.9		1.22		13.9		4.1954

						13.94		1.24		13.94		4.181

						13.97		1.25		13.97		4.1741

						14.01		1.26		14.01		4.16





Sheet1

		



wavelength

Reflection[%]



Sheet2

		



wavelength

Reflection

Ice reflection



Sheet3

		



wavelength

Reflection [%]

Coarse Granular Snow Reflection



		



wavelength

Reflection [%]



		



wavelength

Reflection [%]



		





		







MODIS 

T(p) 

500 700 

850 



Clear sky layers of temperature and moisture  





The advanced sounder has more and sharper weighting functions 

UW/CIMSS 

These water vapor weighting functions reflect the radiance sensitivity of the specific channels 
to a water vapor % change at a specific level (equivalent to dR/dlnq scaled by dlnp). 
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Human Influence on Climate 

Carbon Dioxide Trends: 100yr lifetime 

Methane Trends 

Sulfate Trends 

Global Temperature Trends 



Radiative Forcing from 1750 to 2000 
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Global Temperature Predictions 
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Remote Sensing Products 
 

Atmospheric Vertical Temp Profile 

Cloud Optical Depth/Transmittance 

Sea Surface Temperature 

In-situ Plasma Fluctuations 
In-situ Plasma Temperature 

Atmospheric Vertical Moisture Profile  Downward Longwave Radiance (Sfc) 
Precipitable Water Electric Fields 
Precipitation Type/Rate Imagery  Electron Density Profile 

 Pressure (Surface/Profile) Fresh Water Ice 
Sea Surface Winds Geomagnetic Field Sea Ice Age and Edge Motion 
Soil Moisture Ice Surface Temperature Sea Surface Height/Topography 
Aerosol Optical Thickness Snow Cover/Depth 
Aerosol Particle Size Solar Irradiance 
Albedo (Surface) 
Auroral Boundary 
Auroral Imagery 

 Supra-Thermal - Auroral Particles 

Cloud Base Height 
 Medium Energy Charged Particles 

 Surface Wind Stress 

Cloud Cover/Layers Land Surface Temperature 

 Suspended Matter 

Cloud Effective Particle Size Littoral Sediment Transport 

 Total Auroral Energy Deposition 

Cloud Ice Water Path  Net Heat Flux 

Total Longwave Radiance (TOA) 

Cloud Liquid Water Net Short Wave Radiance (TOA) 

 Total Water Content 

 Neutral Density Profile 

 Turbidity 

Cloud Top Height 
 Normalized Difference Vegetation Index Cloud Top Pressure 
 Ocean Color/Chlorophyll 

Vegetation Index/Surface Type 

Cloud Top Temperature 
 Ocean Wave Characteristics Currents (Ocean) 

 Ozone - Total Column/Profile 

 Insolation 

Oceanic Terrestrial Space Atmospheric Climate 

Energetic Ions 

 Ionospheric Scintillation 

Neutral Winds 
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are now available in a 2 CD set, one containing the PowerPoint 
lectures and the other the many QuickTime and mpeg movies that 

were shown during the course (plus one IDL script for bidirectional 
reflection distribution function).  You can find a description of the 

course and an order form for requesting the CDs at: 
http://eospso.gsfc.nasa.gov/eos_homepage/course/ 

The course material provides a wealth of teaching material that may 
be of interest to a much broader research community, and those 
interested in learning more about this extraordinary space-based 

observing mission. 
__________________________________________________________ 
 
Dr. Michael D. King              # michael.d.king@nasa.gov 
EOS Senior Project Scientist    # voice: (301) 614-5636 
Code 900                       # FAX: (301) 614-5620 
Goddard Space Flight Center   # http://eospso.gsfc.nasa.gov 
Greenbelt, MD 20771          
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