
PHY2505S
Atmospheric Radiative Transfer 

and Remote Sounding

Lecture 12

• Atmospheric Scattering (continued)
• Atmospheric Remote Sounding
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Scattering of Sunlight
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Remote Sensing / Sounding*
“Measurement at a distance”
• Information is carried by electromagnetic radiation
• Provides a method of obtaining information about the properties 

of the atmosphere without coming into physical contact with it
→ in contrast to extractive or in situ techniques

• Advantages
→ no perturbation of the sample being observed
→ sensitive to many gases and surfaces
→ can provide point, column or profile data

• Disadvantages
→ limited spatial resolution
→ interpretation of data can be difficult
→ indirect so some uncertainty about what is being measured

• remote sensing → generally applies to observations of the surface
• remote sounding → generally applies to observations of the atmosphere
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Remote Sounding
• Using formalism from Liou:
• If we measure the signal

at a detector after it
interacts with the target
(either molecules or particles or both)

• The direct or forward problem:
→ A detector measures a signal S = f(T) which is generated by the 

interaction of radiation with the target (e.g., surface, atmosphere, 
clouds, etc.). Given properties of the target, calculate the signal.

• The inverse problem:
→ Want to determine properties of the target, given by the inverse 

function T = f-1(S).  Given signal, calculate properties of the target.
• Example:

→ direct problem – describe tracks that a dog would leave in the snow
→ inverse problem – describe the animal that left the observed tracks

target signal
S = f(T)

T = f-1(S)
Retrieval problem 
– not well defined
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Challenges with the Inverse Problem
Solving the inverse problem is complicated by several difficulties.
(1) Non-uniqueness of the solution caused by several unknown 
parameters, which can be combined in different ways to generate 
the same observed signal.
i.e., have several solutions T1 = f-1(S), T2 = f-1(S), etc. 
(2) Discreteness of the measurements when the measured quantity 
is a smoothly varying function.
e.g., T is a function of height z, while S is measured at discrete 
levels over some range of heights, so

where K(z) is called a kernel function or a weighting function.
(3) Instability of the solution due to errors in the observations S.
e.g., If ε is the error on S, then  
where ε can produce a large change in the retrieval of T(z).
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Advantages of Remote Sounding
So why use remote sounding at all, given these difficulties?

Additional advantages:
• Allows the sampling of regions that are difficult or impossible to 

reach
• Can measure unstable species that would decompose with in situ 

or extractive techniques
• Provides geographical coverage (primarily from satellites) 

measuring over areas where there is little population

__________________________________________________________________________________________________________________________ 
PHY2505 – Spring 2020 Lecture 12, Page 6



Remote sounding techniques can be classified by:
1) Radiation source

→ passive – use natural radiation (solar, stellar, terrestrial)
→ active – use artificial sources of radiation (lasers, radar)

2) Type of interaction between radiation and the atmosphere
→ absorption
→ emission
→ scattering

3) Spectral region
→ ultraviolet
→ visible
→ infrared
→ microwave

Remote Sounding Approaches
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Remote Sounding Platforms
Remote sounding can be performed from many platforms:
• Ground
• Balloons
• Aircraft
• Rockets
• Space shuttle
• Satellites
• Interplanetary spacecraft

All the location does is change the frame of reference for the 
retrieval problem.
We will look at some examples of radiative remote sounding 
techniques.
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Remote Sensing/Sounding Techniques
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Ground-Based Measurements
Advantages:
• Can provide long time series and high temporal resolution
• Enable simultaneous measurements of many trace gases under 

well-calibrated conditions
• Allow comparison and development of different techniques
• Essential for the validation of new satellite instruments
• Inexpensive compared to balloons, rockets, satellites

Disadvantages:
• Poor global coverage
• Interference from the dense atmophere above
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Recall Schwarzchild’s Equation:

Transmission techniques require a source of light, such as:
• Sun, Star, Moon, Laser, Calibrated lamp

In its integral form:

transmission

emission

Transmission Techniques
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Solar spectra outside (left) and 
inside the terrestrial atmosphere
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Transmission Techniques
• All transmission techniques require a source of 

radiation (active or passive)
Example:  The Dobson Ozone Spectrophotometer

(G.M.B Dobson, 1924) 
• Utilizes the absorption of O3 in the UV-visible to 

infer the column density of ozone in the atmosphere
→ measures how many molecules there are along the path
→ the technique is to select a wavelength in the UV-visible for which 

there is a significant O3 absorption and use a simple spectrometer 
to observe the sun

→ the measured intensity is:

The National Oceanic and Atmospheric Administration (NOAA) world 
standard Dobson Spectrophotometer in Boulder, Colorado.
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• Ideally the transmission term would be characteristic of ozone, 
but in fact there are at least two other effects
→ Rayleigh scattering 
→ aerosol scattering

• However these tend to occur at lower altitudes than the ozone 
layer in the mid-stratosphere and in that case we can separate 
the transmission into a product:

where 
→ k3 is the ozone absorption coefficient, 
→ Ω3 is the total equivalent vertical ozone amount (i.e. Ω3/cosθ is the 

total amount of ozone in the path from the instrument to the sun), 
→ ka is the extinction coefficient for the rest of the scattering, and 
→ ma is the total vertical amount of material in the path

The Dobson Spectrophotometer - 1
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• If we consider another wavelength such that it is close to the 
ozone absorption line and therefore shares common values of 
most variables except the ozone absorption:

• By ratioing the two measurements 
and assuming common values of 
everything except ozone absorption 
we find that:

• By knowing the value of k3 we can evaluate the total ozone 
concentration above the instrument

• Dobson wavelengths are 325.4 nm and 339.8 nm

The Dobson Spectrophotometer - 2
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The Dobson Spectrophotometer - 3
• That was really too simple an explanation! 

→ Corrections have to be made to account for the fact that the 
wavelengths are not truly identical.

• The basis of the measurement is still to take out the majority of the 
unwanted dependencies by this differential technique and then 
correct the answer as necessary.
→ Corrections also have to be made for the instrument performance!

• There is a big international effort for inter-comparing ozone-
measuring instruments in order to achieve a “consistency” level.

• The Brewer grating spectrophotometer is similar in its principle to 
the Dobson, but it has an improved design and is fully automated. 
→ The ozone column is obtained from using five wavelengths between 

306 and 320 nm. Since the 1980s, Brewer instruments have been 
deployed in a worldwide network. 

→ Developed here at the University of Toronto, at Environment 
Canada, and Sci-Tec (Alan Brewer, Tom McElroy, Jim Kerr, …)
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Brewers on the roof of 
the Environment Canada 
building, Toronto

The Brewer Spectrophotometer

Brewer on 
the roof of 
the Physics 
building 
- on loan 
from EC
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World Ozone and UV Data Centre
Based at Environment Canada: https://woudc.org/home.php

Total Ozone Maps for Canada 
Maps of deviations represent total ozone deviations from the 1978-1988 level estimated using TOMS data. The total ozone maps for the northern hemisphere are 

based on near-real time NASA Earth Probe Total Ozone Mapping Spectrometer (TOMS) gridded satellite data available from the NASA TOMS home page, 
NOAA SMOBA (Stratosphere Monitoring Ozone Blended Analysis) data (if TOMS data are not available) and on ground-based measurements. Ground-based 

data are provided by Environment Canada, by the Russian Central Aerological Observatory, and by other agencies. Over the polar night area Dobson and Brewer 
moon observations and/or NOAA's TIROS Operational Vertical Sounder (TOVS) satellite data are used. TOVS data are also used when the more reliable TOMS 

data are not available. To see ozone maps from the individual data sources (TOMS, SMOBA, TOVS and ground-based) click here. The mapping algorithm is 
similar to those used by the WMO Ozone Mapping Centre . Total ozone values are given in Dobson Units.

Dobson Unit = vertical thickness of ozone at STP in hundredths of a mm.
So an ozone column of 300 DU is equivalent to a 3 mm layer of at STP.
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Differential Optical Absorption 
Spectroscopy (DOAS)

Top to bottom: 
• Zenith sky spectrum at noon
• Zenith sky spectra at twilight
• Ratio of the spectra (SZA=95/20)

→ the tilting arises from the 
reduction of multiple scattering 
at twilight

• Ratio of spectrum at SZA=80 
seen through an NO2 filled cell to 
spectrum with the cell empty

Figure from Noxon et al., JGR 84, 1979 
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Differential Optical Absorption 
Spectroscopy (DOAS)

Record sunlight scattered from the zenith-sky at a series of solar 
zenith angles to obtain vertical column amounts.

• well-established technique to measure stratospheric constituents
• uses narrow absorption features after removal of the broad band 

signal where scattering processes interfere
• enhances optical path of the scattered light 20-30 times the vertical 

path, allowing detection of weakly absorbing species
• allows simultaneous measurements of different species such as 

ozone, NO2, O4, H2O, OClO, BrO

Based on this technique, UV-visible DOAS spectrometers have 
performed network operations since the late 1980s and have 
monitored columns of ozone and NO2 from the Arctic to Antarctica, 
with an accuracy of about 3-5% for ozone and 10% for NO2.
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0.0004039258

0.001712188

-0.0013082622

0.0000205636

0.001381326

-0.0013607624

0.000423938

0.0007495381

-0.0003256001

-0.0000466704

-0.0001728751

0.0001262047

-0.001463056

-0.001301017

-0.000162039

-0.003595978

-0.002470042

-0.001125936

-0.003558412

-0.003757219

0.000198807

-0.005465806

-0.004993633

-0.000472173

-0.006827086

-0.005957135

-0.000869951

-0.006133735

-0.00656369

0.000429955

-0.006782517

-0.006719165

-0.000063352

-0.006400689

-0.00637282

-0.000027869

-0.004354611

-0.005611579

0.001256968

-0.00417605

-0.004470577

0.000294527

-0.002042651

-0.003121734

0.001079083

-0.00117594

-0.001789182

0.000613242

-0.0002567917

-0.0006467689

0.0003899772

0.000791356

0.0003421107

0.0004492453

0.001201943

0.00103366

0.000168283

0.001708418

0.001387193

0.000321225

0.0000888854

0.001415311

-0.0013264256

0.0003769249

0.001211628

-0.0008347031

0.0007551759

0.0009864876

-0.0002313117

0.0005403459

0.0009283913

-0.0003880454

-0.0003825426

0.001339873

-0.0017224156

0.001776263

0.00222481

-0.000448547

0.004447684

0.00376116

0.000686524

0.005807996

0.005403525

0.000404471

0.008592471

0.007365943

0.001226528

0.01063751

0.009031874

0.001605636

0.0119337

0.01033135

0.00160235

0.01286456

0.01083333

0.00203123

0.01178589

0.01077588

0.00101001

0.01004258

0.01004818

-0.0000056

0.008239746

0.008878409

-0.000638663

0.006870329

0.007657351

-0.000787022

0.005989939

0.006192008

-0.000202069

0.005058199

0.004894357

0.000163842

0.004320472

0.003755962

0.00056451

0.003376663

0.002609401

0.000767262

0.001488343

0.001533184

-0.000044841

0.001201987

0.0004993771

0.0007026099

0.0003124326

-0.0004771

0.0007895326

-0.0001565665

-0.001579522

0.0014229555

-0.002656132

-0.002779606

0.000123474

-0.002742842

-0.004049739

0.001306897

-0.004668072

-0.005300316

0.000632244

-0.006080493

-0.006665614

0.000585121

-0.007126495

-0.008014287

0.000887792

-0.009444132

-0.009228707

-0.000215425

-0.01003541

-0.01020196

0.00016655

-0.009967849

-0.01102261

0.001054761

-0.01118946

-0.01157655

0.00038709

-0.01157616

-0.01181129

0.00023513

-0.01168049

-0.01174354

0.00006305

-0.0115205

-0.01130457

-0.00021593

-0.01108154

-0.01042368

-0.00065786

-0.01052259

-0.009232525

-0.001290065

-0.007854074

-0.007417599

-0.000436475

-0.005881518

-0.005111091

-0.000770427

-0.003517017

-0.002351703

-0.001165314

0.0001679361

0.0004870038

-0.0003190677

0.004820466

0.003642068

0.001178398

0.008331165

0.006722282

0.001608883

0.01079224

0.009097668

0.001694572

0.01153506

0.01116746

0.0003676

0.01285659

0.01257305

0.00028354

0.01378252

0.0132721

0.00051042

0.01388237

0.0133509

0.00053147

0.01257382

0.01292634

-0.00035252

0.01190117

0.01202238

-0.00012121

0.01078741

0.0107984

-0.00001099

0.01008467

0.009391574

0.000693096

0.008189574

0.007639857

0.000549717

0.006056294

0.005755286

0.000301008

0.004810601

0.003807957

0.001002644

0.002211228

0.002194239

0.000016989

0.0000670254

0.0005751182

-0.0005080928

-0.001148835

-0.0007600904

-0.0003887446

-0.002516165

-0.001736383

-0.000779782

-0.001691855

-0.002499715

0.00080786

-0.001732387

-0.002923399

0.001191012

-0.002643488

-0.003303438

0.00065995

-0.002545618

-0.003683125

0.001137507

-0.003060453

-0.004027729

0.000967276

-0.002941526

-0.00434604

0.001404514

-0.004423723

-0.004640609

0.000216886

-0.005266383

-0.004858136

-0.000408247

-0.005861245

-0.004984554

-0.000876691

-0.00664755

-0.004885731

-0.001761819

-0.005476519

-0.004651883

-0.000824636

-0.003197029

-0.004174741

0.000977712

-0.003058389

-0.003697646

0.000639257

-0.002971902

-0.003203852

0.00023195

-0.003446482

-0.002762558

-0.000683924

-0.003022812

-0.002290746

-0.000732066

-0.001581281

-0.001862475

0.000281194

-0.001702741

-0.001473371

-0.00022937

-0.0003605261

-0.001174984

0.0008144579

-0.001761429

-0.0008906412

-0.0008707878

-0.0008485764

-0.0006710314

-0.000177545

-0.0005112216

-0.0004682059

-0.0000430157

-0.001005962

-0.0002682598

-0.0007377022

-0.0002119392

0.0000398365

-0.0002517757

0.0000203177

0.0004852073

-0.0004648896

-0.0005219281

0.00110133

-0.0016232581

0.0003607273

0.001965314

-0.0016045867

0.002509825

0.003137029

-0.000627204

0.004108272

0.004498903

-0.000390631

0.005073972

0.005907699

-0.000833727

0.006717145

0.007435304

-0.000718159

0.008117758

0.008903977

-0.000786219

0.01010336

0.009967086

0.000136274

0.01204015

0.0106017

0.00143845

0.01236685

0.01062496

0.00174189

0.01085014

0.01008242

0.00076772

0.009460106

0.009031351

0.000428755

0.007973485

0.007516121

0.000457364

0.005151391

0.005634964

-0.000483573

0.004152879

0.003685503

0.000467376

0.002701096

0.001828226

0.00087287

0.0008075759

-0.0001058325

0.0009134084

-0.001480222

-0.001935586

0.000455364

-0.002656683

-0.003642055

0.000985372

-0.005450547

-0.005076318

-0.000374229

-0.00606972

-0.00649607

0.00042635

-0.007372901

-0.007719507

0.000346606

-0.008719534

-0.008731013

0.000011479

-0.009175122

-0.009392017

0.000216895

-0.01006223

-0.009823599

-0.000238631

-0.01005865

-0.009826251

-0.000232399

-0.009833202

-0.009459889

-0.000373313

-0.008319169

-0.008540194

0.000221025

-0.008175917

-0.007124543

-0.001051374

-0.007460721

-0.005117751

-0.00234297

-0.004630052

-0.002891239

-0.001738813

-0.001148999

-0.0000680452

-0.0010809538

0.001225486

0.002867502

-0.001642016

0.00478287

0.005794817

-0.001011947

0.007740729

0.008018959

-0.00027823

0.01074436

0.009961028

0.000783332

0.0125168

0.01088543

0.00163137

0.01259664

0.0110471

0.00154954

0.01204871

0.01023851

0.0018102

0.008760549

0.008866537

-0.000105988

0.006836496

0.006935074

-0.000098578

0.00463406

0.005106822

-0.000472762

0.003958344

0.003000927

0.000957417

0.001592025

0.001117896

0.000474129

0.0005896166

-0.0006250877

0.0012147043

-0.002023004

-0.002007745

-0.000015259

-0.002554365

-0.003328989

0.000774624

-0.004180253

-0.004457572

0.000277319

-0.004759073

-0.005368762

0.000609689

-0.005325258

-0.006010312

0.000685054

-0.006811

-0.006410805

-0.000400195

-0.007692903

-0.006545918

-0.001146985

-0.00793869

-0.006377659

-0.001561031

-0.006896138

-0.005954965

-0.000941173

-0.006043427

-0.005330021

-0.000713406



ec00zn0k

		retriev		ed slant column,		rms error, fra		ctional error, CN		RS error

		0.766		3136E+17   0.8556		807E-03   0.76		94918E-02   0.590		3.77E+18

		retriev		ed O3,NO2,OClO,O4		,H2O,BrO,Ring/		NO3,Rayleigh for		this region only

		0.555		3872E+04   0.7663		136E+17   0.00		00000E+00  -0.101		3717E+00   0.00000		00E+00   0.00		00000E+00  -0.690		2631E+09   0.000		0.00E+00

		wavelen		gth, diffl spec,		fitted spec, d		iffl cross sectio		n spectra														Residual

		400.9		4.78E-03		5.10E-03		-6.81E-04		6.15E-03		0.00E+00		-4.36E-05		0.00E+00		0.00E+00		-3.07E-04		-1.56E-05		-3.26E-04

		401		3.61E-03		4.89E-03		-6.57E-04		5.74E-03		0.00E+00		-4.18E-05		0.00E+00		0.00E+00		-1.43E-04		-6.74E-06		-1.28E-03

		401.1		4.66E-03		4.59E-03		-6.32E-04		5.21E-03		0.00E+00		-3.97E-05		0.00E+00		0.00E+00		5.68E-05		-9.80E-06		7.48E-05

		401.3		3.84E-03		4.18E-03		-6.03E-04		4.61E-03		0.00E+00		-3.76E-05		0.00E+00		0.00E+00		2.30E-04		-1.28E-05		-3.44E-04

		401.4		3.21E-03		3.66E-03		-5.70E-04		3.93E-03		0.00E+00		-3.58E-05		0.00E+00		0.00E+00		3.48E-04		-1.58E-05		-4.47E-04

		401.5		3.19E-03		3.09E-03		-5.38E-04		3.26E-03		0.00E+00		-3.40E-05		0.00E+00		0.00E+00		4.07E-04		-7.01E-06		1.08E-04

		401.6		2.75E-03		2.37E-03		-5.02E-04		2.48E-03		0.00E+00		-3.24E-05		0.00E+00		0.00E+00		4.31E-04		-1.00E-05		3.86E-04

		401.7		2.78E-03		1.59E-03		-4.67E-04		1.66E-03		0.00E+00		-3.10E-05		0.00E+00		0.00E+00		4.34E-04		-1.30E-05		1.19E-03

		401.9		7.61E-04		7.76E-04		-4.35E-04		8.23E-04		0.00E+00		-2.96E-05		0.00E+00		0.00E+00		4.33E-04		-1.60E-05		-1.44E-05

		402		8.37E-04		4.06E-05		-4.07E-04		4.30E-05		0.00E+00		-2.83E-05		0.00E+00		0.00E+00		4.40E-04		-7.25E-06		7.96E-04

		402.1		1.14E-04		-7.58E-04		-3.82E-04		-7.94E-04		0.00E+00		-2.71E-05		0.00E+00		0.00E+00		4.55E-04		-1.02E-05		8.72E-04

		402.2		-7.33E-05		-1.52E-03		-3.63E-04		-1.59E-03		0.00E+00		-2.58E-05		0.00E+00		0.00E+00		4.70E-04		-1.32E-05		1.45E-03

		402.3		-5.43E-04		-2.15E-03		-3.49E-04		-2.25E-03		0.00E+00		-2.46E-05		0.00E+00		0.00E+00		4.78E-04		-4.47E-06		1.61E-03

		402.4		-1.96E-03		-2.78E-03		-3.39E-04		-2.88E-03		0.00E+00		-2.34E-05		0.00E+00		0.00E+00		4.69E-04		-7.42E-06		8.24E-04

		402.5		-2.48E-03		-3.35E-03		-3.35E-04		-3.40E-03		0.00E+00		-2.22E-05		0.00E+00		0.00E+00		4.26E-04		-1.04E-05		8.65E-04

		402.7		-2.29E-03		-3.85E-03		-3.35E-04		-3.81E-03		0.00E+00		-2.11E-05		0.00E+00		0.00E+00		3.28E-04		-1.34E-05		1.56E-03

		402.8		-3.31E-03		-4.27E-03		-3.39E-04		-4.08E-03		0.00E+00		-2.00E-05		0.00E+00		0.00E+00		1.74E-04		-4.64E-06		9.56E-04

		402.9		-3.13E-03		-4.69E-03		-3.46E-04		-4.25E-03		0.00E+00		-1.89E-05		0.00E+00		0.00E+00		-7.30E-05		-7.58E-06		1.56E-03

		403		-3.22E-03		-5.03E-03		-3.56E-04		-4.27E-03		0.00E+00		-1.79E-05		0.00E+00		0.00E+00		-3.78E-04		-1.05E-05		1.82E-03

		403.1		-3.47E-03		-5.21E-03		-3.66E-04		-4.14E-03		0.00E+00		-1.69E-05		0.00E+00		0.00E+00		-6.76E-04		-1.34E-05		1.74E-03

		403.2		-3.23E-03		-5.13E-03		-3.76E-04		-3.87E-03		0.00E+00		-1.59E-05		0.00E+00		0.00E+00		-8.63E-04		-4.79E-06		1.89E-03

		403.4		-4.49E-03		-4.70E-03		-3.83E-04		-3.39E-03		0.00E+00		-1.49E-05		0.00E+00		0.00E+00		-8.98E-04		-7.69E-06		2.06E-04

		403.5		-3.14E-03		-3.90E-03		-3.89E-04		-2.76E-03		0.00E+00		-1.39E-05		0.00E+00		0.00E+00		-7.22E-04		-1.06E-05		7.63E-04

		403.6		-3.14E-03		-2.84E-03		-3.92E-04		-2.04E-03		0.00E+00		-1.27E-05		0.00E+00		0.00E+00		-3.82E-04		-1.35E-05		-2.92E-04

		403.7		-2.82E-03		-1.79E-03		-3.91E-04		-1.37E-03		0.00E+00		-1.16E-05		0.00E+00		0.00E+00		-1.30E-05		-4.89E-06		-1.03E-03

		403.8		-1.91E-03		-7.76E-04		-3.89E-04		-7.09E-04		0.00E+00		-1.03E-05		0.00E+00		0.00E+00		3.40E-04		-7.78E-06		-1.14E-03

		404		-5.85E-04		-4.60E-05		-3.89E-04		-1.89E-04		0.00E+00		-9.06E-06		0.00E+00		0.00E+00		5.51E-04		-1.06E-05		-5.39E-04

		404.1		-1.06E-03		3.24E-04		-3.88E-04		1.48E-04		0.00E+00		-8.02E-06		0.00E+00		0.00E+00		5.75E-04		-2.10E-06		-1.39E-03

		404.2		-7.47E-04		4.74E-04		-3.88E-04		4.66E-04		0.00E+00		-7.22E-06		0.00E+00		0.00E+00		4.08E-04		-4.97E-06		-1.22E-03

		404.3		1.13E-04		4.41E-04		-3.91E-04		7.65E-04		0.00E+00		-6.57E-06		0.00E+00		0.00E+00		8.19E-05		-7.84E-06		-3.29E-04

		404.4		3.51E-04		4.07E-04		-3.95E-04		1.13E-03		0.00E+00		-6.15E-06		0.00E+00		0.00E+00		-3.11E-04		-1.07E-05		-5.58E-05

		404.5		-1.78E-04		6.06E-04		-3.98E-04		1.63E-03		0.00E+00		-5.97E-06		0.00E+00		0.00E+00		-6.19E-04		-2.18E-06		-7.85E-04

		404.7		8.65E-04		1.15E-03		-4.02E-04		2.35E-03		0.00E+00		-5.55E-06		0.00E+00		0.00E+00		-7.81E-04		-5.03E-06		-2.86E-04

		404.8		-7.43E-05		1.98E-03		-4.04E-04		3.10E-03		0.00E+00		-5.58E-06		0.00E+00		0.00E+00		-7.05E-04		-7.87E-06		-2.06E-03

		404.9		1.51E-03		3.03E-03		-4.02E-04		3.88E-03		0.00E+00		-5.04E-06		0.00E+00		0.00E+00		-4.32E-04		-1.07E-05		-1.52E-03

		405		1.48E-03		3.72E-03		-3.98E-04		4.23E-03		0.00E+00		-4.32E-06		0.00E+00		0.00E+00		-1.08E-04		-2.24E-06		-2.24E-03

		405.1		2.59E-03		4.22E-03		-3.89E-04		4.41E-03		0.00E+00		-3.59E-06		0.00E+00		0.00E+00		2.10E-04		-5.08E-06		-1.62E-03

		405.2		1.44E-03		4.08E-03		-3.76E-04		4.05E-03		0.00E+00		-2.55E-06		0.00E+00		0.00E+00		4.12E-04		-7.90E-06		-2.63E-03

		405.4		2.35E-03		3.38E-03		-3.61E-04		3.27E-03		0.00E+00		-1.57E-06		0.00E+00		0.00E+00		4.74E-04		5.52E-07		-1.03E-03

		405.5		1.66E-03		2.37E-03		-3.41E-04		2.29E-03		0.00E+00		-5.45E-07		0.00E+00		0.00E+00		4.23E-04		-2.30E-06		-7.08E-04

		405.6		8.74E-04		1.15E-03		-3.17E-04		1.18E-03		0.00E+00		4.55E-07		0.00E+00		0.00E+00		2.93E-04		-5.11E-06		-2.74E-04

		405.7		-9.21E-04		-1.58E-04		-2.90E-04		1.18E-05		0.00E+00		1.29E-06		0.00E+00		0.00E+00		1.27E-04		-7.92E-06		-7.63E-04

		405.8		-1.95E-03		-1.16E-03		-2.66E-04		-8.67E-04		0.00E+00		2.41E-06		0.00E+00		0.00E+00		-2.98E-05		4.93E-07		-7.93E-04

		406		-1.84E-03		-2.21E-03		-2.36E-04		-1.78E-03		0.00E+00		3.28E-06		0.00E+00		0.00E+00		-2.00E-04		-2.35E-06		3.79E-04

		406.1		-3.63E-03		-3.14E-03		-2.02E-04		-2.56E-03		0.00E+00		4.60E-06		0.00E+00		0.00E+00		-3.73E-04		-5.14E-06		-4.97E-04

		406.2		-4.07E-03		-4.01E-03		-1.66E-04		-3.30E-03		0.00E+00		5.75E-06		0.00E+00		0.00E+00		-5.46E-04		-7.92E-06		-6.40E-05

		406.3		-4.74E-03		-4.74E-03		-1.29E-04		-3.93E-03		0.00E+00		6.72E-06		0.00E+00		0.00E+00		-6.86E-04		4.46E-07		-5.03E-06

		406.4		-4.91E-03		-5.55E-03		-8.05E-05		-4.70E-03		0.00E+00		8.29E-06		0.00E+00		0.00E+00		-7.79E-04		-2.38E-06		6.42E-04

		406.5		-4.60E-03		-6.30E-03		-2.80E-05		-5.50E-03		0.00E+00		9.34E-06		0.00E+00		0.00E+00		-7.73E-04		-5.15E-06		1.70E-03

		406.7		-6.21E-03		-6.90E-03		3.00E-05		-6.27E-03		0.00E+00		1.09E-05		0.00E+00		0.00E+00		-6.63E-04		-7.92E-06		6.90E-04

		406.8		-6.41E-03		-7.31E-03		8.66E-05		-6.91E-03		0.00E+00		1.25E-05		0.00E+00		0.00E+00		-5.01E-04		3.90E-07		9.03E-04

		406.9		-6.51E-03		-7.56E-03		1.51E-04		-7.41E-03		0.00E+00		1.40E-05		0.00E+00		0.00E+00		-3.17E-04		-2.41E-06		1.05E-03

		407		-6.58E-03		-7.65E-03		2.16E-04		-7.70E-03		0.00E+00		1.65E-05		0.00E+00		0.00E+00		-1.80E-04		-5.18E-06		1.07E-03

		407.1		-6.58E-03		-7.52E-03		2.75E-04		-7.70E-03		0.00E+00		1.80E-05		0.00E+00		0.00E+00		-1.23E-04		3.10E-06		9.45E-04

		407.2		-5.85E-03		-7.20E-03		3.38E-04		-7.42E-03		0.00E+00		2.00E-05		0.00E+00		0.00E+00		-1.36E-04		3.41E-07		1.35E-03

		407.4		-4.62E-03		-6.59E-03		3.99E-04		-6.79E-03		0.00E+00		2.20E-05		0.00E+00		0.00E+00		-2.11E-04		-2.42E-06		1.97E-03

		407.5		-5.91E-03		-5.69E-03		4.57E-04		-5.85E-03		0.00E+00		2.34E-05		0.00E+00		0.00E+00		-3.14E-04		-5.19E-06		-2.16E-04

		407.6		-4.76E-03		-4.57E-03		5.05E-04		-4.70E-03		0.00E+00		2.50E-05		0.00E+00		0.00E+00		-4.02E-04		3.03E-06		-1.91E-04

		407.7		-2.84E-03		-3.06E-03		5.56E-04		-3.19E-03		0.00E+00		2.62E-05		0.00E+00		0.00E+00		-4.50E-04		2.89E-07		2.20E-04

		407.8		-5.31E-04		-1.24E-03		6.03E-04		-1.45E-03		0.00E+00		2.73E-05		0.00E+00		0.00E+00		-4.16E-04		-2.45E-06		7.05E-04

		408		9.76E-04		7.55E-04		6.46E-04		3.73E-04		0.00E+00		2.83E-05		0.00E+00		0.00E+00		-2.88E-04		-5.22E-06		2.22E-04

		408.1		2.68E-03		2.65E-03		6.81E-04		2.04E-03		0.00E+00		2.92E-05		0.00E+00		0.00E+00		-1.02E-04		2.96E-06		2.77E-05

		408.2		2.56E-03		4.50E-03		7.15E-04		3.62E-03		0.00E+00		3.03E-05		0.00E+00		0.00E+00		1.38E-04		2.27E-07		-1.94E-03

		408.3		4.70E-03		6.09E-03		7.46E-04		4.93E-03		0.00E+00		3.14E-05		0.00E+00		0.00E+00		3.83E-04		-2.50E-06		-1.39E-03

		408.4		5.80E-03		7.06E-03		7.71E-04		5.65E-03		0.00E+00		3.24E-05		0.00E+00		0.00E+00		5.95E-04		5.60E-06		-1.25E-03

		408.5		6.94E-03		7.70E-03		7.97E-04		6.06E-03		0.00E+00		3.36E-05		0.00E+00		0.00E+00		8.11E-04		2.87E-06		-7.68E-04

		408.6		7.56E-03		7.79E-03		8.22E-04		5.92E-03		0.00E+00		3.48E-05		0.00E+00		0.00E+00		1.01E-03		1.59E-07		-2.32E-04

		408.8		6.34E-03		7.58E-03		8.46E-04		5.50E-03		0.00E+00		3.56E-05		0.00E+00		0.00E+00		1.20E-03		-2.56E-06		-1.24E-03

		408.9		5.51E-03		7.12E-03		8.65E-04		4.89E-03		0.00E+00		3.64E-05		0.00E+00		0.00E+00		1.33E-03		5.49E-06		-1.61E-03

		409		5.15E-03		6.53E-03		8.86E-04		4.21E-03		0.00E+00		3.69E-05		0.00E+00		0.00E+00		1.40E-03		2.77E-06		-1.38E-03

		409.1		4.78E-03		5.85E-03		9.04E-04		3.54E-03		0.00E+00		3.73E-05		0.00E+00		0.00E+00		1.37E-03		7.51E-08		-1.07E-03

		409.2		5.71E-03		5.20E-03		9.18E-04		3.03E-03		0.00E+00		3.77E-05		0.00E+00		0.00E+00		1.22E-03		-2.63E-06		5.08E-04

		409.4		4.20E-03		4.61E-03		9.25E-04		2.66E-03		0.00E+00		3.81E-05		0.00E+00		0.00E+00		9.85E-04		5.37E-06		-4.12E-04

		409.5		2.65E-03		3.94E-03		9.29E-04		2.35E-03		0.00E+00		3.86E-05		0.00E+00		0.00E+00		6.16E-04		2.67E-06		-1.29E-03

		409.6		1.72E-03		3.26E-03		9.27E-04		2.16E-03		0.00E+00		3.91E-05		0.00E+00		0.00E+00		1.40E-04		-3.12E-08		-1.54E-03

		409.7		2.11E-03		2.59E-03		9.20E-04		2.06E-03		0.00E+00		3.95E-05		0.00E+00		0.00E+00		-4.27E-04		-2.73E-06		-4.80E-04

		409.8		2.28E-03		2.05E-03		9.09E-04		2.10E-03		0.00E+00		3.99E-05		0.00E+00		0.00E+00		-1.00E-03		5.24E-06		2.33E-04

		409.9		1.67E-03		1.66E-03		8.95E-04		2.35E-03		0.00E+00		4.03E-05		0.00E+00		0.00E+00		-1.63E-03		2.54E-06		1.16E-05

		410.1		1.85E-03		1.52E-03		8.79E-04		2.77E-03		0.00E+00		4.05E-05		0.00E+00		0.00E+00		-2.17E-03		-1.44E-07		3.22E-04

		410.2		1.84E-03		1.73E-03		8.61E-04		3.31E-03		0.00E+00		4.07E-05		0.00E+00		0.00E+00		-2.49E-03		7.77E-06		1.02E-04

		410.3		3.21E-03		2.23E-03		8.44E-04		3.89E-03		0.00E+00		4.08E-05		0.00E+00		0.00E+00		-2.55E-03		5.08E-06		9.85E-04

		410.4		3.10E-03		2.97E-03		8.25E-04		4.41E-03		0.00E+00		4.08E-05		0.00E+00		0.00E+00		-2.31E-03		2.40E-06		1.27E-04

		410.5		3.13E-03		3.63E-03		8.06E-04		4.61E-03		0.00E+00		4.06E-05		0.00E+00		0.00E+00		-1.83E-03		-2.82E-07		-5.06E-04

		410.6		3.65E-03		4.09E-03		7.85E-04		4.55E-03		0.00E+00		4.05E-05		0.00E+00		0.00E+00		-1.29E-03		7.58E-06		-4.45E-04

		410.8		3.05E-03		4.15E-03		7.64E-04		4.05E-03		0.00E+00		4.01E-05		0.00E+00		0.00E+00		-7.10E-04		4.91E-06		-1.10E-03

		410.9		3.14E-03		3.81E-03		7.40E-04		3.23E-03		0.00E+00		3.95E-05		0.00E+00		0.00E+00		-2.02E-04		2.23E-06		-6.64E-04

		411		2.33E-03		3.09E-03		7.15E-04		2.13E-03		0.00E+00		3.90E-05		0.00E+00		0.00E+00		2.10E-04		-4.42E-07		-7.60E-04

		411.1		1.74E-03		2.22E-03		6.88E-04		9.80E-04		0.00E+00		3.76E-05		0.00E+00		0.00E+00		5.09E-04		7.40E-06		-4.84E-04

		411.2		4.10E-04		1.20E-03		6.57E-04		-2.68E-04		0.00E+00		3.69E-05		0.00E+00		0.00E+00		7.65E-04		4.70E-06		-7.86E-04

		411.4		-5.29E-04		1.81E-04		6.25E-04		-1.44E-03		0.00E+00		3.59E-05		0.00E+00		0.00E+00		9.56E-04		2.04E-06		-7.10E-04

		411.5		-8.35E-04		-6.84E-04		5.89E-04		-2.39E-03		0.00E+00		3.50E-05		0.00E+00		0.00E+00		1.07E-03		9.84E-06		-1.51E-04

		411.6		-2.35E-03		-1.49E-03		5.49E-04		-3.22E-03		0.00E+00		3.45E-05		0.00E+00		0.00E+00		1.13E-03		7.17E-06		-8.56E-04

		411.7		-1.82E-03		-2.16E-03		5.04E-04		-3.82E-03		0.00E+00		3.41E-05		0.00E+00		0.00E+00		1.12E-03		4.48E-06		3.41E-04

		411.8		-3.17E-03		-2.66E-03		4.53E-04		-4.18E-03		0.00E+00		3.39E-05		0.00E+00		0.00E+00		1.04E-03		1.82E-06		-5.18E-04

		411.9		-3.11E-03		-2.93E-03		4.00E-04		-4.31E-03		0.00E+00		3.39E-05		0.00E+00		0.00E+00		9.28E-04		9.57E-06		-1.79E-04

		412		-2.65E-03		-3.04E-03		3.40E-04		-4.22E-03		0.00E+00		3.41E-05		0.00E+00		0.00E+00		7.90E-04		6.91E-06		3.94E-04

		412.2		-2.42E-03		-2.91E-03		2.75E-04		-3.88E-03		0.00E+00		3.43E-05		0.00E+00		0.00E+00		6.56E-04		4.22E-06		4.89E-04

		412.3		-1.58E-03		-2.49E-03		2.07E-04		-3.27E-03		0.00E+00		3.43E-05		0.00E+00		0.00E+00		5.33E-04		1.57E-06		9.07E-04

		412.4		-2.02E-03		-1.86E-03		1.41E-04		-2.48E-03		0.00E+00		3.43E-05		0.00E+00		0.00E+00		4.29E-04		9.27E-06		-1.53E-04

		412.5		-9.93E-04		-9.03E-04		6.96E-05		-1.33E-03		0.00E+00		3.42E-05		0.00E+00		0.00E+00		3.12E-04		6.62E-06		-9.03E-05

		412.6		1.26E-03		2.95E-04		1.30E-06		7.52E-05		0.00E+00		3.38E-05		0.00E+00		0.00E+00		1.80E-04		3.94E-06		9.70E-04

		412.8		1.75E-03		1.71E-03		-6.53E-05		1.71E-03		0.00E+00		3.35E-05		0.00E+00		0.00E+00		2.77E-05		1.30E-06		3.91E-05

		412.9		3.51E-03		3.12E-03		-1.24E-04		3.33E-03		0.00E+00		3.33E-05		0.00E+00		0.00E+00		-1.27E-04		8.94E-06		3.91E-04

		413		4.21E-03		4.72E-03		-1.78E-04		5.16E-03		0.00E+00		3.30E-05		0.00E+00		0.00E+00		-2.96E-04		6.30E-06		-5.15E-04

		413.1		6.07E-03		6.22E-03		-2.26E-04		6.85E-03		0.00E+00		3.28E-05		0.00E+00		0.00E+00		-4.38E-04		3.67E-06		-1.48E-04

		413.2		7.39E-03		7.46E-03		-2.64E-04		8.19E-03		0.00E+00		3.26E-05		0.00E+00		0.00E+00		-5.12E-04		1.12E-05		-7.00E-05

		413.3		8.41E-03		8.38E-03		-2.92E-04		9.13E-03		0.00E+00		3.22E-05		0.00E+00		0.00E+00		-4.98E-04		8.59E-06		3.26E-05

		413.5		7.69E-03		8.89E-03		-3.11E-04		9.54E-03		0.00E+00		3.15E-05		0.00E+00		0.00E+00		-3.75E-04		5.95E-06		-1.20E-03

		413.6		8.36E-03		8.69E-03		-3.19E-04		9.14E-03		0.00E+00		3.09E-05		0.00E+00		0.00E+00		-1.63E-04		3.32E-06		-3.37E-04

		413.7		7.49E-03		8.08E-03		-3.21E-04		8.30E-03		0.00E+00		2.98E-05		0.00E+00		0.00E+00		6.28E-05		1.08E-05		-5.89E-04

		413.8		6.66E-03		6.79E-03		-3.14E-04		6.79E-03		0.00E+00		2.90E-05		0.00E+00		0.00E+00		2.79E-04		8.20E-06		-1.27E-04

		413.9		5.75E-03		5.23E-03		-3.01E-04		5.09E-03		0.00E+00		2.81E-05		0.00E+00		0.00E+00		4.09E-04		5.57E-06		5.18E-04

		414		3.50E-03		3.45E-03		-2.83E-04		3.28E-03		0.00E+00		2.71E-05		0.00E+00		0.00E+00		4.24E-04		2.94E-06		5.35E-05

		414.2		2.23E-03		2.01E-03		-2.67E-04		1.89E-03		0.00E+00		2.65E-05		0.00E+00		0.00E+00		3.46E-04		1.04E-05		2.24E-04

		414.3		5.35E-04		6.24E-04		-2.44E-04		6.37E-04		0.00E+00		2.60E-05		0.00E+00		0.00E+00		1.97E-04		7.78E-06		-8.89E-05

		414.4		5.49E-04		-2.98E-04		-2.17E-04		-1.52E-04		0.00E+00		2.56E-05		0.00E+00		0.00E+00		4.06E-05		5.15E-06		8.47E-04

		414.5		-5.57E-04		-7.98E-04		-1.93E-04		-5.81E-04		0.00E+00		2.55E-05		0.00E+00		0.00E+00		-6.21E-05		1.26E-05		2.41E-04

		414.6		-1.24E-03		-1.05E-03		-1.61E-04		-8.23E-04		0.00E+00		2.54E-05		0.00E+00		0.00E+00		-1.07E-04		9.95E-06		-1.83E-04

		414.8		-1.33E-03		-1.12E-03		-1.25E-04		-9.32E-04		0.00E+00		2.52E-05		0.00E+00		0.00E+00		-9.47E-05		7.32E-06		-2.13E-04

		414.9		-1.84E-03		-1.27E-03		-8.60E-05		-1.15E-03		0.00E+00		2.49E-05		0.00E+00		0.00E+00		-6.35E-05		4.71E-06		-5.67E-04

		415		-1.16E-03		-1.49E-03		-5.16E-05		-1.43E-03		0.00E+00		2.42E-05		0.00E+00		0.00E+00		-5.09E-05		1.21E-05		3.29E-04

		415.1		-1.96E-03		-2.06E-03		-9.50E-06		-2.01E-03		0.00E+00		2.33E-05		0.00E+00		0.00E+00		-7.49E-05		9.45E-06		9.95E-05

		415.2		-2.84E-03		-2.83E-03		3.35E-05		-2.76E-03		0.00E+00		2.23E-05		0.00E+00		0.00E+00		-1.37E-04		6.83E-06		-3.16E-06

		415.3		-3.31E-03		-3.80E-03		7.46E-05		-3.68E-03		0.00E+00		2.03E-05		0.00E+00		0.00E+00		-2.15E-04		4.22E-06		4.85E-04

		415.5		-4.71E-03		-4.68E-03		1.08E-04		-4.55E-03		0.00E+00		1.87E-05		0.00E+00		0.00E+00		-2.73E-04		1.15E-05		-2.60E-05

		415.6		-4.54E-03		-5.61E-03		1.46E-04		-5.50E-03		0.00E+00		1.72E-05		0.00E+00		0.00E+00		-2.89E-04		8.92E-06		1.07E-03

		415.7		-5.96E-03		-6.30E-03		1.79E-04		-6.27E-03		0.00E+00		1.45E-05		0.00E+00		0.00E+00		-2.32E-04		6.31E-06		3.42E-04

		415.8		-6.30E-03		-6.76E-03		2.10E-04		-6.89E-03		0.00E+00		1.28E-05		0.00E+00		0.00E+00		-9.67E-05		3.70E-06		4.64E-04

		415.9		-6.45E-03		-6.89E-03		2.31E-04		-7.23E-03		0.00E+00		1.09E-05		0.00E+00		0.00E+00		8.29E-05		1.10E-05		4.44E-04

		416		-6.50E-03		-6.85E-03		2.53E-04		-7.43E-03		0.00E+00		7.77E-06		0.00E+00		0.00E+00		3.06E-04		8.36E-06		3.54E-04

		416.2		-6.13E-03		-6.64E-03		2.72E-04		-7.45E-03		0.00E+00		5.79E-06		0.00E+00		0.00E+00		5.21E-04		5.74E-06		5.16E-04

		416.3		-5.62E-03		-6.36E-03		2.85E-04		-7.34E-03		0.00E+00		2.78E-06		0.00E+00		0.00E+00		6.80E-04		1.30E-05		7.45E-04

		416.4		-5.88E-03		-6.06E-03		3.01E-04		-7.15E-03		0.00E+00		3.46E-07		0.00E+00		0.00E+00		7.86E-04		1.04E-05		1.79E-04

		416.5		-5.71E-03		-5.73E-03		3.15E-04		-6.86E-03		0.00E+00		-1.63E-06		0.00E+00		0.00E+00		8.11E-04		7.76E-06		1.61E-05

		416.6		-5.60E-03		-5.39E-03		3.29E-04		-6.47E-03		0.00E+00		-4.67E-06		0.00E+00		0.00E+00		7.55E-04		5.15E-06		-2.11E-04

		416.7		-5.03E-03		-5.05E-03		3.37E-04		-6.03E-03		0.00E+00		-6.68E-06		0.00E+00		0.00E+00		6.40E-04		1.24E-05		1.97E-05

		416.9		-4.76E-03		-4.67E-03		3.48E-04		-5.48E-03		0.00E+00		-8.39E-06		0.00E+00		0.00E+00		4.58E-04		9.75E-06		-8.90E-05

		417		-4.40E-03		-4.28E-03		3.56E-04		-4.87E-03		0.00E+00		-1.09E-05		0.00E+00		0.00E+00		2.37E-04		7.11E-06		-1.20E-04

		417.1		-4.13E-03		-3.89E-03		3.60E-04		-4.23E-03		0.00E+00		-1.25E-05		0.00E+00		0.00E+00		-2.08E-06		4.52E-06		-2.46E-04

		417.2		-3.91E-03		-3.56E-03		3.54E-04		-3.70E-03		0.00E+00		-1.38E-05		0.00E+00		0.00E+00		-2.12E-04		1.17E-05		-3.46E-04

		417.3		-2.47E-03		-3.23E-03		3.47E-04		-3.17E-03		0.00E+00		-1.57E-05		0.00E+00		0.00E+00		-4.01E-04		9.07E-06		7.59E-04

		417.5		-2.68E-03		-2.94E-03		3.33E-04		-2.75E-03		0.00E+00		-1.66E-05		0.00E+00		0.00E+00		-5.18E-04		6.44E-06		2.63E-04

		417.6		-2.75E-03		-2.67E-03		3.11E-04		-2.43E-03		0.00E+00		-1.78E-05		0.00E+00		0.00E+00		-5.50E-04		1.36E-05		-8.17E-05

		417.7		-2.26E-03		-2.39E-03		2.83E-04		-2.16E-03		0.00E+00		-1.89E-05		0.00E+00		0.00E+00		-5.09E-04		1.10E-05		1.34E-04

		417.8		-1.60E-03		-2.10E-03		2.46E-04		-1.92E-03		0.00E+00		-1.97E-05		0.00E+00		0.00E+00		-4.15E-04		8.36E-06		5.06E-04

		417.9		-1.11E-03		-1.84E-03		2.02E-04		-1.73E-03		0.00E+00		-2.16E-05		0.00E+00		0.00E+00		-3.01E-04		5.73E-06		7.30E-04

		418		-1.45E-03		-1.62E-03		1.51E-04		-1.55E-03		0.00E+00		-2.32E-05		0.00E+00		0.00E+00		-2.05E-04		1.28E-05		1.71E-04

		418.1		-1.01E-03		-1.45E-03		9.04E-05		-1.40E-03		0.00E+00		-2.49E-05		0.00E+00		0.00E+00		-1.27E-04		1.02E-05		4.39E-04

		418.3		-1.72E-03		-1.38E-03		2.49E-05		-1.31E-03		0.00E+00		-2.71E-05		0.00E+00		0.00E+00		-8.19E-05		7.60E-06		-3.33E-04

		418.4		-1.61E-03		-1.41E-03		-4.35E-05		-1.27E-03		0.00E+00		-2.92E-05		0.00E+00		0.00E+00		-6.63E-05		4.98E-06		-2.02E-04

		418.5		-1.31E-03		-1.54E-03		-1.13E-04		-1.34E-03		0.00E+00		-3.10E-05		0.00E+00		0.00E+00		-6.72E-05		1.20E-05		2.26E-04

		418.6		-1.52E-03		-1.71E-03		-1.84E-04		-1.44E-03		0.00E+00		-3.43E-05		0.00E+00		0.00E+00		-6.83E-05		9.40E-06		1.96E-04

		418.7		-1.22E-03		-1.87E-03		-2.50E-04		-1.54E-03		0.00E+00		-3.62E-05		0.00E+00		0.00E+00		-5.08E-05		6.82E-06		6.49E-04

		418.9		-1.08E-03		-1.89E-03		-3.15E-04		-1.53E-03		0.00E+00		-3.92E-05		0.00E+00		0.00E+00		-9.38E-07		4.22E-06		8.10E-04

		419		-9.24E-04		-1.74E-03		-3.73E-04		-1.41E-03		0.00E+00		-4.16E-05		0.00E+00		0.00E+00		7.34E-05		1.12E-05		8.20E-04

		419.1		-6.93E-04		-1.38E-03		-4.28E-04		-1.08E-03		0.00E+00		-4.36E-05		0.00E+00		0.00E+00		1.68E-04		8.57E-06		6.82E-04

		419.2		-3.30E-04		-8.54E-04		-4.79E-04		-5.76E-04		0.00E+00		-4.77E-05		0.00E+00		0.00E+00		2.43E-04		5.99E-06		5.23E-04

		419.3		5.75E-04		-3.22E-04		-5.24E-04		-2.42E-05		0.00E+00		-4.94E-05		0.00E+00		0.00E+00		2.63E-04		1.29E-05		8.97E-04

		419.4		5.09E-04		2.25E-04		-5.64E-04		6.26E-04		0.00E+00		-5.17E-05		0.00E+00		0.00E+00		2.05E-04		1.03E-05		2.84E-04

		419.6		-3.27E-05		5.87E-04		-5.99E-04		1.17E-03		0.00E+00		-5.43E-05		0.00E+00		0.00E+00		5.77E-05		7.71E-06		-6.19E-04

		419.7		1.88E-03		8.15E-04		-6.30E-04		1.65E-03		0.00E+00		-5.60E-05		0.00E+00		0.00E+00		-1.56E-04		5.12E-06		1.07E-03

		419.8		1.18E-03		8.50E-04		-6.59E-04		1.93E-03		0.00E+00		-5.74E-05		0.00E+00		0.00E+00		-3.72E-04		1.20E-05		3.35E-04

		419.9		1.23E-03		8.38E-04		-6.84E-04		2.15E-03		0.00E+00		-5.94E-05		0.00E+00		0.00E+00		-5.75E-04		9.39E-06		3.89E-04

		420		7.28E-04		8.29E-04		-7.05E-04		2.28E-03		0.00E+00		-6.04E-05		0.00E+00		0.00E+00		-6.88E-04		6.81E-06		-1.01E-04

		420.1		1.69E-03		9.25E-04		-7.22E-04		2.38E-03		0.00E+00		-6.16E-05		0.00E+00		0.00E+00		-6.77E-04		4.23E-06		7.62E-04

		420.3		1.68E-03		1.11E-03		-7.38E-04		2.46E-03		0.00E+00		-6.26E-05		0.00E+00		0.00E+00		-5.55E-04		1.10E-05		5.68E-04

		420.4		1.54E-03		1.39E-03		-7.45E-04		2.52E-03		0.00E+00		-6.32E-05		0.00E+00		0.00E+00		-3.28E-04		8.45E-06		1.43E-04

		420.5		2.26E-03		1.71E-03		-7.41E-04		2.55E-03		0.00E+00		-6.42E-05		0.00E+00		0.00E+00		-4.48E-05		5.87E-06		5.52E-04

		420.6		2.04E-03		1.96E-03		-7.35E-04		2.52E-03		0.00E+00		-6.42E-05		0.00E+00		0.00E+00		2.23E-04		1.27E-05		8.68E-05

		420.7		2.40E-03		2.13E-03		-7.12E-04		2.41E-03		0.00E+00		-6.44E-05		0.00E+00		0.00E+00		4.87E-04		1.01E-05		2.71E-04

		420.9		2.97E-03		2.11E-03		-6.78E-04		2.15E-03		0.00E+00		-6.41E-05		0.00E+00		0.00E+00		6.97E-04		7.48E-06		8.64E-04

		421		2.56E-03		1.97E-03		-6.34E-04		1.82E-03		0.00E+00		-6.32E-05		0.00E+00		0.00E+00		8.43E-04		4.90E-06		5.92E-04

		421.1		2.95E-03		1.72E-03		-5.91E-04		1.44E-03		0.00E+00		-6.26E-05		0.00E+00		0.00E+00		9.17E-04		1.16E-05		1.23E-03

		421.2		1.75E-03		1.45E-03		-5.31E-04		1.10E-03		0.00E+00		-6.10E-05		0.00E+00		0.00E+00		9.37E-04		9.04E-06		2.99E-04

		421.3		1.68E-03		1.23E-03		-4.67E-04		8.47E-04		0.00E+00		-6.00E-05		0.00E+00		0.00E+00		9.02E-04		6.47E-06		4.54E-04

		421.4		1.40E-03		1.20E-03		-4.03E-04		8.23E-04		0.00E+00		-5.86E-05		0.00E+00		0.00E+00		8.30E-04		3.90E-06		2.03E-04

		421.5		1.87E-03		1.33E-03		-3.45E-04		9.73E-04		0.00E+00		-5.72E-05		0.00E+00		0.00E+00		7.49E-04		1.06E-05		5.35E-04

		421.7		2.37E-03		1.66E-03		-2.76E-04		1.32E-03		0.00E+00		-5.61E-05		0.00E+00		0.00E+00		6.66E-04		8.00E-06		7.12E-04

		421.8		2.20E-03		2.12E-03		-2.04E-04		1.78E-03		0.00E+00		-5.44E-05		0.00E+00		0.00E+00		5.98E-04		5.44E-06		8.00E-05

		421.9		3.80E-03		2.53E-03		-1.30E-04		2.17E-03		0.00E+00		-5.29E-05		0.00E+00		0.00E+00		5.33E-04		2.87E-06		1.28E-03

		422		3.21E-03		2.83E-03		-6.01E-05		2.49E-03		0.00E+00		-5.17E-05		0.00E+00		0.00E+00		4.49E-04		9.52E-06		3.74E-04

		422.1		3.11E-03		2.85E-03		2.44E-05		2.58E-03		0.00E+00		-4.97E-05		0.00E+00		0.00E+00		2.89E-04		6.93E-06		2.55E-04

		422.3		2.97E-03		2.64E-03		1.17E-04		2.53E-03		0.00E+00		-4.75E-05		0.00E+00		0.00E+00		3.36E-05		4.37E-06		3.39E-04

		422.4		3.65E-04		2.21E-03		2.01E-04		2.33E-03		0.00E+00		-4.61E-05		0.00E+00		0.00E+00		-2.82E-04		1.10E-05		-1.85E-03

		422.5		2.14E-03		1.66E-03		3.02E-04		2.06E-03		0.00E+00		-4.33E-05		0.00E+00		0.00E+00		-6.65E-04		8.42E-06		4.76E-04

		422.6		2.44E-03		1.13E-03		4.04E-04		1.76E-03		0.00E+00		-4.14E-05		0.00E+00		0.00E+00		-9.90E-04		5.85E-06		1.31E-03

		422.7		2.73E-03		8.88E-04		5.07E-04		1.56E-03		0.00E+00		-3.94E-05		0.00E+00		0.00E+00		-1.15E-03		3.27E-06		1.84E-03

		422.8		2.42E-03		9.56E-04		5.93E-04		1.48E-03		0.00E+00		-3.70E-05		0.00E+00		0.00E+00		-1.09E-03		9.84E-06		1.46E-03

		423		2.53E-03		1.39E-03		6.89E-04		1.59E-03		0.00E+00		-3.55E-05		0.00E+00		0.00E+00		-8.54E-04		7.28E-06		1.13E-03

		423.1		2.28E-03		2.07E-03		7.83E-04		1.84E-03		0.00E+00		-3.32E-05		0.00E+00		0.00E+00		-5.26E-04		4.73E-06		2.10E-04

		423.2		3.40E-03		2.88E-03		8.71E-04		2.26E-03		0.00E+00		-3.15E-05		0.00E+00		0.00E+00		-2.21E-04		2.14E-06		5.22E-04

		423.3		3.99E-03		3.64E-03		9.45E-04		2.74E-03		0.00E+00		-3.01E-05		0.00E+00		0.00E+00		-2.21E-05		8.67E-06		3.50E-04

		423.4		5.70E-03		4.40E-03		1.03E-03		3.30E-03		0.00E+00		-2.85E-05		0.00E+00		0.00E+00		9.04E-05		6.12E-06		1.29E-03

		423.5		4.51E-03		5.09E-03		1.12E-03		3.88E-03		0.00E+00		-2.67E-05		0.00E+00		0.00E+00		1.18E-04		3.57E-06		-5.80E-04

		423.7		6.29E-03		5.68E-03		1.19E-03		4.39E-03		0.00E+00		-2.56E-05		0.00E+00		0.00E+00		1.10E-04		1.00E-05		6.15E-04

		423.8		6.25E-03		6.28E-03		1.28E-03		4.91E-03		0.00E+00		-2.40E-05		0.00E+00		0.00E+00		1.10E-04		7.48E-06		-3.62E-05

		423.9		7.66E-03		6.88E-03		1.37E-03		5.38E-03		0.00E+00		-2.29E-05		0.00E+00		0.00E+00		1.51E-04		4.93E-06		7.86E-04

		424		7.83E-03		7.45E-03		1.45E-03		5.78E-03		0.00E+00		-2.19E-05		0.00E+00		0.00E+00		2.36E-04		2.38E-06		3.79E-04

		424.1		8.08E-03		7.92E-03		1.52E-03		6.08E-03		0.00E+00		-2.12E-05		0.00E+00		0.00E+00		3.37E-04		8.81E-06		1.61E-04

		424.2		9.72E-03		8.28E-03		1.60E-03		6.25E-03		0.00E+00		-2.09E-05		0.00E+00		0.00E+00		4.40E-04		6.26E-06		1.44E-03

		424.4		8.61E-03		8.40E-03		1.67E-03		6.24E-03		0.00E+00		-2.12E-05		0.00E+00		0.00E+00		5.06E-04		3.71E-06		2.14E-04

		424.5		8.19E-03		8.15E-03		1.73E-03		5.92E-03		0.00E+00		-2.15E-05		0.00E+00		0.00E+00		5.12E-04		1.18E-06		4.89E-05

		424.6		8.17E-03		7.61E-03		1.78E-03		5.38E-03		0.00E+00		-2.17E-05		0.00E+00		0.00E+00		4.57E-04		7.56E-06		5.61E-04

		424.7		6.99E-03		6.65E-03		1.83E-03		4.49E-03		0.00E+00		-2.30E-05		0.00E+00		0.00E+00		3.42E-04		5.02E-06		3.42E-04

		424.8		4.78E-03		5.42E-03		1.88E-03		3.37E-03		0.00E+00		-2.35E-05		0.00E+00		0.00E+00		1.97E-04		2.48E-06		-6.46E-04

		425		3.42E-03		4.00E-03		1.91E-03		2.06E-03		0.00E+00		-2.39E-05		0.00E+00		0.00E+00		5.82E-05		-4.84E-08		-5.81E-04

		425.1		1.98E-03		2.70E-03		1.92E-03		8.25E-04		0.00E+00		-2.46E-05		0.00E+00		0.00E+00		-3.15E-05		6.29E-06		-7.24E-04

		425.2		2.95E-04		1.28E-03		1.93E-03		-5.60E-04		0.00E+00		-2.50E-05		0.00E+00		0.00E+00		-7.30E-05		3.76E-06		-9.84E-04

		425.3		1.67E-04		-2.70E-05		1.92E-03		-1.86E-03		0.00E+00		-2.52E-05		0.00E+00		0.00E+00		-6.24E-05		1.23E-06		1.94E-04

		425.4		-7.53E-04		-1.16E-03		1.90E-03		-3.02E-03		0.00E+00		-2.58E-05		0.00E+00		0.00E+00		-2.68E-05		7.54E-06		4.11E-04

		425.5		-2.28E-03		-2.36E-03		1.86E-03		-4.21E-03		0.00E+00		-2.58E-05		0.00E+00		0.00E+00		1.28E-05		5.01E-06		8.32E-05

		425.7		-4.03E-03		-3.51E-03		1.80E-03		-5.32E-03		0.00E+00		-2.61E-05		0.00E+00		0.00E+00		3.27E-05		2.48E-06		-5.16E-04

		425.8		-4.58E-03		-4.62E-03		1.73E-03		-6.35E-03		0.00E+00		-2.61E-05		0.00E+00		0.00E+00		3.03E-05		-3.94E-08		4.75E-05

		425.9		-5.91E-03		-5.52E-03		1.65E-03		-7.17E-03		0.00E+00		-2.57E-05		0.00E+00		0.00E+00		2.14E-05		6.23E-06		-3.89E-04

		426		-5.41E-03		-6.36E-03		1.56E-03		-7.92E-03		0.00E+00		-2.59E-05		0.00E+00		0.00E+00		3.12E-05		3.70E-06		9.43E-04

		426.1		-5.79E-03		-6.90E-03		1.47E-03		-8.43E-03		0.00E+00		-2.53E-05		0.00E+00		0.00E+00		9.04E-05		1.18E-06		1.11E-03

		426.2		-7.44E-03		-7.14E-03		1.37E-03		-8.69E-03		0.00E+00		-2.49E-05		0.00E+00		0.00E+00		2.06E-04		-1.33E-06		-2.97E-04

		426.4		-6.35E-03		-7.03E-03		1.27E-03		-8.62E-03		0.00E+00		-2.43E-05		0.00E+00		0.00E+00		3.38E-04		4.93E-06		6.79E-04

		426.5		-6.17E-03		-6.63E-03		1.17E-03		-8.24E-03		0.00E+00		-2.39E-05		0.00E+00		0.00E+00		4.66E-04		2.39E-06		4.56E-04

		426.6		-6.48E-03		-5.89E-03		1.06E-03		-7.45E-03		0.00E+00		-2.37E-05		0.00E+00		0.00E+00		5.24E-04		-1.17E-07		-5.92E-04

		426.7		-5.92E-03		-5.02E-03		9.53E-04		-6.44E-03		0.00E+00		-2.41E-05		0.00E+00		0.00E+00		4.80E-04		6.10E-06		-9.00E-04

		426.8		-5.60E-03		-3.87E-03		8.25E-04		-4.99E-03		0.00E+00		-2.42E-05		0.00E+00		0.00E+00		3.18E-04		3.59E-06		-1.73E-03

		427		-2.61E-03		-2.64E-03		6.90E-04		-3.36E-03		0.00E+00		-2.48E-05		0.00E+00		0.00E+00		5.55E-05		1.06E-06		2.62E-05

		427.1		-1.96E-03		-1.32E-03		5.45E-04		-1.59E-03		0.00E+00		-2.53E-05		0.00E+00		0.00E+00		-2.51E-04		-1.44E-06		-6.39E-04

		427.2		-5.57E-05		-1.81E-04		4.00E-04		-5.97E-05		0.00E+00		-2.53E-05		0.00E+00		0.00E+00		-5.01E-04		4.74E-06		1.25E-04

		427.3		3.61E-04		1.06E-03		2.45E-04		1.50E-03		0.00E+00		-2.63E-05		0.00E+00		0.00E+00		-6.62E-04		2.24E-06		-7.03E-04

		427.4		2.43E-03		2.18E-03		8.91E-05		2.77E-03		0.00E+00		-2.58E-05		0.00E+00		0.00E+00		-6.54E-04		-2.76E-07		2.47E-04

		427.5		3.05E-03		3.20E-03		-6.86E-05		3.78E-03		0.00E+00		-2.56E-05		0.00E+00		0.00E+00		-4.86E-04		-2.76E-06		-1.50E-04

		427.6		3.57E-03		3.94E-03		-2.16E-04		4.42E-03		0.00E+00		-2.53E-05		0.00E+00		0.00E+00		-2.40E-04		3.38E-06		-3.76E-04

		427.8		4.10E-03		4.49E-03		-3.69E-04		4.83E-03		0.00E+00		-2.45E-05		0.00E+00		0.00E+00		5.57E-05		8.92E-07		-3.93E-04

		427.9		3.92E-03		4.72E-03		-5.19E-04		4.94E-03		0.00E+00		-2.39E-05		0.00E+00		0.00E+00		3.21E-04		-1.62E-06		-7.97E-04

		428		4.04E-03		4.59E-03		-6.63E-04		4.76E-03		0.00E+00		-2.33E-05		0.00E+00		0.00E+00		5.20E-04		-4.09E-06		-5.44E-04

		428.1		3.03E-03		4.15E-03		-7.98E-04		4.33E-03		0.00E+00		-2.24E-05		0.00E+00		0.00E+00		6.39E-04		2.01E-06		-1.12E-03

		428.2		2.84E-03		3.37E-03		-9.32E-04		3.62E-03		0.00E+00		-2.17E-05		0.00E+00		0.00E+00		7.04E-04		-4.65E-07		-5.26E-04

		428.4		1.90E-03		2.29E-03		-1.06E-03		2.66E-03		0.00E+00		-2.11E-05		0.00E+00		0.00E+00		7.14E-04		-2.94E-06		-3.97E-04

		428.5		-4.08E-04		1.13E-03		-1.18E-03		1.65E-03		0.00E+00		-2.04E-05		0.00E+00		0.00E+00		6.84E-04		3.11E-06		-1.54E-03

		428.6		-1.54E-03		-3.00E-04		-1.29E-03		3.95E-04		0.00E+00		-2.03E-05		0.00E+00		0.00E+00		6.18E-04		6.40E-07		-1.24E-03

		428.7		-3.50E-03		-1.79E-03		-1.40E-03		-9.04E-04		0.00E+00		-1.97E-05		0.00E+00		0.00E+00		5.33E-04		-1.82E-06		-1.70E-03

		428.8		-4.17E-03		-3.31E-03		-1.50E-03		-2.23E-03		0.00E+00		-1.94E-05		0.00E+00		0.00E+00		4.50E-04		-4.29E-06		-8.63E-04

		428.9		-5.00E-03		-4.63E-03		-1.60E-03		-3.41E-03		0.00E+00		-1.94E-05		0.00E+00		0.00E+00		3.94E-04		1.73E-06		-3.69E-04

		429.1		-6.77E-03		-5.97E-03		-1.69E-03		-4.63E-03		0.00E+00		-1.88E-05		0.00E+00		0.00E+00		3.69E-04		-7.31E-07		-8.05E-04

		429.2		-8.41E-03		-7.12E-03		-1.77E-03		-5.71E-03		0.00E+00		-1.84E-05		0.00E+00		0.00E+00		3.75E-04		-3.18E-06		-1.29E-03

		429.3		-9.20E-03		-8.04E-03		-1.84E-03		-6.57E-03		0.00E+00		-1.84E-05		0.00E+00		0.00E+00		3.83E-04		-5.63E-06		-1.16E-03

		429.4		-9.91E-03		-8.68E-03		-1.90E-03		-7.12E-03		0.00E+00		-1.78E-05		0.00E+00		0.00E+00		3.54E-04		3.53E-07		-1.23E-03

		429.5		-1.05E-02		-9.08E-03		-1.95E-03		-7.35E-03		0.00E+00		-1.73E-05		0.00E+00		0.00E+00		2.42E-04		-2.09E-06		-1.37E-03

		429.6		-9.72E-03		-9.20E-03		-1.99E-03		-7.20E-03		0.00E+00		-1.71E-05		0.00E+00		0.00E+00		1.25E-05		-4.54E-06		-5.24E-04

		429.8		-9.36E-03		-8.96E-03		-2.02E-03		-6.61E-03		0.00E+00		-1.63E-05		0.00E+00		0.00E+00		-3.04E-04		1.42E-06		-3.99E-04

		429.9		-9.13E-03		-8.39E-03		-2.04E-03		-5.58E-03		0.00E+00		-1.61E-05		0.00E+00		0.00E+00		-7.44E-04		-1.02E-06		-7.41E-04

		430		-9.02E-03		-7.44E-03		-2.05E-03		-4.14E-03		0.00E+00		-1.52E-05		0.00E+00		0.00E+00		-1.23E-03		-3.45E-06		-1.57E-03

		430.1		-8.06E-03		-6.20E-03		-2.05E-03		-2.44E-03		0.00E+00		-1.45E-05		0.00E+00		0.00E+00		-1.70E-03		-5.88E-06		-1.86E-03

		430.2		-4.66E-03		-4.88E-03		-2.04E-03		-7.66E-04		0.00E+00		-1.40E-05		0.00E+00		0.00E+00		-2.06E-03		4.20E-08		2.21E-04

		430.4		-3.28E-03		-3.39E-03		-2.01E-03		9.97E-04		0.00E+00		-1.27E-05		0.00E+00		0.00E+00		-2.36E-03		-2.38E-06		1.10E-04

		430.5		-2.16E-03		-1.92E-03		-1.97E-03		2.63E-03		0.00E+00		-1.16E-05		0.00E+00		0.00E+00		-2.57E-03		-4.80E-06		-2.38E-04

		430.6		-1.40E-03		-7.36E-04		-1.92E-03		3.91E-03		0.00E+00		-1.04E-05		0.00E+00		0.00E+00		-2.71E-03		-7.21E-06		-6.61E-04

		430.7		-1.05E-03		1.35E-04		-1.87E-03		4.80E-03		0.00E+00		-8.91E-06		0.00E+00		0.00E+00		-2.79E-03		-1.32E-06		-1.19E-03

		430.8		5.30E-04		7.78E-04		-1.79E-03		5.34E-03		0.00E+00		-7.47E-06		0.00E+00		0.00E+00		-2.76E-03		-3.73E-06		-2.48E-04

		430.9		9.75E-05		1.22E-03		-1.71E-03		5.50E-03		0.00E+00		-6.23E-06		0.00E+00		0.00E+00		-2.56E-03		-6.13E-06		-1.12E-03

		431.1		5.52E-05		1.52E-03		-1.62E-03		5.30E-03		0.00E+00		-4.93E-06		0.00E+00		0.00E+00		-2.14E-03		-8.53E-06		-1.47E-03

		431.2		-2.07E-04		1.72E-03		-1.53E-03		4.83E-03		0.00E+00		-3.96E-06		0.00E+00		0.00E+00		-1.57E-03		-2.67E-06		-1.92E-03

		431.3		7.35E-04		1.81E-03		-1.44E-03		4.06E-03		0.00E+00		-2.75E-06		0.00E+00		0.00E+00		-8.05E-04		-5.06E-06		-1.08E-03

		431.4		4.04E-04		1.71E-03		-1.34E-03		3.07E-03		0.00E+00		-1.51E-06		0.00E+00		0.00E+00		-8.77E-06		-7.45E-06		-1.31E-03

		431.5		2.06E-05		1.38E-03		-1.25E-03		1.98E-03		0.00E+00		-7.82E-07		0.00E+00		0.00E+00		6.56E-04		-1.58E-06		-1.36E-03

		431.6		4.24E-04		7.50E-04		-1.16E-03		6.72E-04		0.00E+00		8.17E-07		0.00E+00		0.00E+00		1.24E-03		-4.00E-06		-3.26E-04

		431.8		-4.67E-05		-1.73E-04		-1.07E-03		-7.38E-04		0.00E+00		2.12E-06		0.00E+00		0.00E+00		1.64E-03		-6.37E-06		1.26E-04

		431.9		-1.46E-03		-1.30E-03		-9.82E-04		-2.15E-03		0.00E+00		3.33E-06		0.00E+00		0.00E+00		1.83E-03		-8.75E-06		-1.62E-04

		432		-3.60E-03		-2.47E-03		-9.16E-04		-3.40E-03		0.00E+00		4.78E-06		0.00E+00		0.00E+00		1.84E-03		-2.91E-06		-1.13E-03

		432.1		-3.56E-03		-3.76E-03		-8.45E-04		-4.59E-03		0.00E+00		6.16E-06		0.00E+00		0.00E+00		1.68E-03		-5.28E-06		1.99E-04

		432.2		-5.47E-03		-4.99E-03		-7.86E-04		-5.57E-03		0.00E+00		7.05E-06		0.00E+00		0.00E+00		1.36E-03		-7.66E-06		-4.72E-04

		432.4		-6.83E-03		-5.96E-03		-7.37E-04		-6.19E-03		0.00E+00		8.35E-06		0.00E+00		0.00E+00		9.69E-04		-1.00E-05		-8.70E-04

		432.5		-6.13E-03		-6.56E-03		-7.13E-04		-6.46E-03		0.00E+00		9.30E-06		0.00E+00		0.00E+00		6.09E-04		-4.20E-06		4.30E-04

		432.6		-6.78E-03		-6.72E-03		-6.91E-04		-6.35E-03		0.00E+00		1.06E-05		0.00E+00		0.00E+00		3.17E-04		-6.56E-06		-6.34E-05

		432.7		-6.40E-03		-6.37E-03		-6.81E-04		-5.90E-03		0.00E+00		1.22E-05		0.00E+00		0.00E+00		2.01E-04		-8.92E-06		-2.79E-05

		432.8		-4.35E-03		-5.61E-03		-6.90E-04		-5.19E-03		0.00E+00		1.32E-05		0.00E+00		0.00E+00		2.53E-04		-3.13E-06		1.26E-03

		432.9		-4.18E-03		-4.47E-03		-7.03E-04		-4.20E-03		0.00E+00		1.55E-05		0.00E+00		0.00E+00		4.24E-04		-5.48E-06		2.95E-04

		433		-2.04E-03		-3.12E-03		-7.23E-04		-3.04E-03		0.00E+00		1.74E-05		0.00E+00		0.00E+00		6.28E-04		-7.81E-06		1.08E-03

		433.2		-1.18E-03		-1.79E-03		-7.54E-04		-1.83E-03		0.00E+00		1.95E-05		0.00E+00		0.00E+00		7.84E-04		-1.02E-05		6.13E-04

		433.3		-2.57E-04		-6.47E-04		-7.98E-04		-7.09E-04		0.00E+00		2.18E-05		0.00E+00		0.00E+00		8.43E-04		-4.39E-06		3.90E-04

		433.4		7.91E-04		3.42E-04		-8.49E-04		3.85E-04		0.00E+00		2.40E-05		0.00E+00		0.00E+00		7.89E-04		-6.71E-06		4.49E-04

		433.5		1.20E-03		1.03E-03		-9.12E-04		1.33E-03		0.00E+00		2.61E-05		0.00E+00		0.00E+00		5.99E-04		-9.02E-06		1.68E-04

		433.6		1.71E-03		1.39E-03		-9.90E-04		2.08E-03		0.00E+00		2.81E-05		0.00E+00		0.00E+00		2.78E-04		-1.14E-05		3.21E-04

		433.8		8.89E-05		1.42E-03		-1.08E-03		2.58E-03		0.00E+00		2.99E-05		0.00E+00		0.00E+00		-1.09E-04		-5.61E-06		-1.33E-03

		433.9		3.77E-04		1.21E-03		-1.18E-03		2.94E-03		0.00E+00		3.16E-05		0.00E+00		0.00E+00		-5.75E-04		-7.91E-06		-8.35E-04

		434		7.55E-04		9.86E-04		-1.30E-03		3.25E-03		0.00E+00		3.36E-05		0.00E+00		0.00E+00		-9.92E-04		-1.02E-05		-2.31E-04

		434.1		5.40E-04		9.28E-04		-1.42E-03		3.58E-03		0.00E+00		3.47E-05		0.00E+00		0.00E+00		-1.25E-03		-1.25E-05		-3.88E-04

		434.2		-3.83E-04		1.34E-03		-1.54E-03		4.14E-03		0.00E+00		3.70E-05		0.00E+00		0.00E+00		-1.29E-03		-6.79E-06		-1.72E-03

		434.3		1.78E-03		2.22E-03		-1.67E-03		4.98E-03		0.00E+00		3.88E-05		0.00E+00		0.00E+00		-1.12E-03		-9.07E-06		-4.49E-04

		434.5		4.45E-03		3.76E-03		-1.80E-03		6.33E-03		0.00E+00		4.13E-05		0.00E+00		0.00E+00		-7.99E-04		-1.13E-05		6.87E-04

		434.6		5.81E-03		5.40E-03		-1.91E-03		7.75E-03		0.00E+00		4.39E-05		0.00E+00		0.00E+00		-4.72E-04		-5.66E-06		4.04E-04

		434.7		8.59E-03		7.37E-03		-2.03E-03		9.51E-03		0.00E+00		4.62E-05		0.00E+00		0.00E+00		-1.55E-04		-7.92E-06		1.23E-03

		434.8		1.06E-02		9.03E-03		-2.14E-03		1.11E-02		0.00E+00		4.87E-05		0.00E+00		0.00E+00		7.35E-05		-1.02E-05		1.61E-03

		434.9		1.19E-02		1.03E-02		-2.24E-03		1.23E-02		0.00E+00		5.12E-05		0.00E+00		0.00E+00		1.97E-04		-1.24E-05		1.60E-03

		435		1.29E-02		1.08E-02		-2.34E-03		1.29E-02		0.00E+00		5.35E-05		0.00E+00		0.00E+00		2.28E-04		-6.77E-06		2.03E-03

		435.2		1.18E-02		1.08E-02		-2.43E-03		1.30E-02		0.00E+00		5.58E-05		0.00E+00		0.00E+00		2.02E-04		-9.01E-06		1.01E-03

		435.3		1.00E-02		1.00E-02		-2.52E-03		1.24E-02		0.00E+00		5.82E-05		0.00E+00		0.00E+00		1.54E-04		-1.12E-05		-5.60E-06

		435.4		8.24E-03		8.88E-03		-2.60E-03		1.13E-02		0.00E+00		5.93E-05		0.00E+00		0.00E+00		1.23E-04		-1.35E-05		-6.39E-04

		435.5		6.87E-03		7.66E-03		-2.68E-03		1.02E-02		0.00E+00		6.17E-05		0.00E+00		0.00E+00		1.28E-04		-7.82E-06		-7.87E-04

		435.6		5.99E-03		6.19E-03		-2.76E-03		8.72E-03		0.00E+00		6.38E-05		0.00E+00		0.00E+00		1.73E-04		-1.00E-05		-2.02E-04

		435.8		5.06E-03		4.89E-03		-2.82E-03		7.41E-03		0.00E+00		6.51E-05		0.00E+00		0.00E+00		2.50E-04		-1.22E-05		1.64E-04

		435.9		4.32E-03		3.76E-03		-2.88E-03		6.24E-03		0.00E+00		6.70E-05		0.00E+00		0.00E+00		3.35E-04		-6.60E-06		5.65E-04

		436		3.38E-03		2.61E-03		-2.92E-03		5.04E-03		0.00E+00		6.90E-05		0.00E+00		0.00E+00		4.33E-04		-8.82E-06		7.67E-04

		436.1		1.49E-03		1.53E-03		-2.95E-03		3.89E-03		0.00E+00		7.01E-05		0.00E+00		0.00E+00		5.28E-04		-1.10E-05		-4.48E-05

		436.2		1.20E-03		4.99E-04		-2.96E-03		2.79E-03		0.00E+00		7.19E-05		0.00E+00		0.00E+00		6.13E-04		-1.32E-05		7.03E-04

		436.3		3.12E-04		-4.77E-04		-2.97E-03		1.75E-03		0.00E+00		7.34E-05		0.00E+00		0.00E+00		6.75E-04		-7.57E-06		7.90E-04

		436.5		-1.57E-04		-1.58E-03		-2.95E-03		5.93E-04		0.00E+00		7.42E-05		0.00E+00		0.00E+00		7.16E-04		-9.76E-06		1.42E-03

		436.6		-2.66E-03		-2.78E-03		-2.93E-03		-6.38E-04		0.00E+00		7.57E-05		0.00E+00		0.00E+00		7.21E-04		-1.19E-05		1.23E-04

		436.7		-2.74E-03		-4.05E-03		-2.89E-03		-1.91E-03		0.00E+00		7.65E-05		0.00E+00		0.00E+00		6.87E-04		-1.41E-05		1.31E-03

		436.8		-4.67E-03		-5.30E-03		-2.85E-03		-3.15E-03		0.00E+00		7.72E-05		0.00E+00		0.00E+00		6.25E-04		-8.47E-06		6.32E-04

		436.9		-6.08E-03		-6.67E-03		-2.78E-03		-4.48E-03		0.00E+00		7.89E-05		0.00E+00		0.00E+00		5.32E-04		-1.06E-05		5.85E-04

		437		-7.13E-03		-8.01E-03		-2.70E-03		-5.80E-03		0.00E+00		8.01E-05		0.00E+00		0.00E+00		4.22E-04		-1.28E-05		8.88E-04

		437.2		-9.44E-03		-9.23E-03		-2.61E-03		-6.99E-03		0.00E+00		8.09E-05		0.00E+00		0.00E+00		3.05E-04		-1.49E-05		-2.15E-04

		437.3		-1.00E-02		-1.02E-02		-2.52E-03		-7.96E-03		0.00E+00		8.27E-05		0.00E+00		0.00E+00		2.04E-04		-9.29E-06		1.67E-04

		437.4		-9.97E-03		-1.10E-02		-2.40E-03		-8.80E-03		0.00E+00		8.38E-05		0.00E+00		0.00E+00		1.10E-04		-1.14E-05		1.05E-03

		437.5		-1.12E-02		-1.16E-02		-2.27E-03		-9.42E-03		0.00E+00		8.46E-05		0.00E+00		0.00E+00		4.20E-05		-1.35E-05		3.87E-04

		437.6		-1.16E-02		-1.18E-02		-2.15E-03		-9.74E-03		0.00E+00		8.67E-05		0.00E+00		0.00E+00		1.59E-06		-7.95E-06		2.35E-04

		437.7		-1.17E-02		-1.17E-02		-1.99E-03		-9.80E-03		0.00E+00		8.79E-05		0.00E+00		0.00E+00		-3.34E-05		-1.00E-05		6.31E-05

		437.9		-1.15E-02		-1.13E-02		-1.82E-03		-9.47E-03		0.00E+00		8.88E-05		0.00E+00		0.00E+00		-8.75E-05		-1.21E-05		-2.16E-04

		438		-1.11E-02		-1.04E-02		-1.64E-03		-8.67E-03		0.00E+00		9.07E-05		0.00E+00		0.00E+00		-1.92E-04		-1.42E-05		-6.58E-04

		438.1		-1.05E-02		-9.23E-03		-1.47E-03		-7.50E-03		0.00E+00		9.16E-05		0.00E+00		0.00E+00		-3.45E-04		-8.66E-06		-1.29E-03

		438.2		-7.85E-03		-7.42E-03		-1.27E-03		-5.67E-03		0.00E+00		9.32E-05		0.00E+00		0.00E+00		-5.66E-04		-1.07E-05		-4.36E-04

		438.3		-5.88E-03		-5.11E-03		-1.05E-03		-3.35E-03		0.00E+00		9.47E-05		0.00E+00		0.00E+00		-7.97E-04		-1.28E-05		-7.70E-04

		438.5		-3.52E-03		-2.35E-03		-8.28E-04		-6.36E-04		0.00E+00		9.52E-05		0.00E+00		0.00E+00		-9.69E-04		-1.49E-05		-1.17E-03

		438.6		1.68E-04		4.87E-04		-6.25E-04		2.05E-03		0.00E+00		9.64E-05		0.00E+00		0.00E+00		-1.02E-03		-9.28E-06		-3.19E-04

		438.7		4.82E-03		3.64E-03		-3.92E-04		4.89E-03		0.00E+00		9.81E-05		0.00E+00		0.00E+00		-9.47E-04		-1.13E-05		1.18E-03

		438.8		8.33E-03		6.72E-03		-1.62E-04		7.56E-03		0.00E+00		9.77E-05		0.00E+00		0.00E+00		-7.64E-04		-1.33E-05		1.61E-03

		438.9		1.08E-02		9.10E-03		4.16E-05		9.51E-03		0.00E+00		9.93E-05		0.00E+00		0.00E+00		-5.50E-04		-7.81E-06		1.69E-03

		439		1.15E-02		1.12E-02		2.72E-04		1.11E-02		0.00E+00		1.00E-04		0.00E+00		0.00E+00		-3.16E-04		-9.82E-06		3.68E-04

		439.1		1.29E-02		1.26E-02		5.00E-04		1.21E-02		0.00E+00		1.00E-04		0.00E+00		0.00E+00		-1.10E-04		-1.18E-05		2.84E-04

		439.3		1.38E-02		1.33E-02		7.31E-04		1.24E-02		0.00E+00		1.01E-04		0.00E+00		0.00E+00		5.92E-05		-1.38E-05		5.10E-04

		439.4		1.39E-02		1.34E-02		9.41E-04		1.21E-02		0.00E+00		1.02E-04		0.00E+00		0.00E+00		1.83E-04		-8.29E-06		5.31E-04

		439.5		1.26E-02		1.29E-02		1.18E-03		1.14E-02		0.00E+00		1.01E-04		0.00E+00		0.00E+00		2.88E-04		-1.03E-05		-3.53E-04

		439.6		1.19E-02		1.20E-02		1.43E-03		1.01E-02		0.00E+00		1.01E-04		0.00E+00		0.00E+00		3.58E-04		-1.22E-05		-1.21E-04

		439.7		1.08E-02		1.08E-02		1.69E-03		8.64E-03		0.00E+00		1.01E-04		0.00E+00		0.00E+00		3.88E-04		-1.42E-05		-1.10E-05

		439.9		1.01E-02		9.39E-03		1.92E-03		7.01E-03		0.00E+00		9.98E-05		0.00E+00		0.00E+00		3.72E-04		-8.67E-06		6.93E-04

		440		8.19E-03		7.64E-03		2.15E-03		5.10E-03		0.00E+00		1.00E-04		0.00E+00		0.00E+00		3.03E-04		-1.06E-05		5.50E-04

		440.1		6.06E-03		5.76E-03		2.38E-03		3.10E-03		0.00E+00		9.87E-05		0.00E+00		0.00E+00		1.83E-04		-1.25E-05		3.01E-04

		440.2		4.81E-03		3.81E-03		2.61E-03		1.09E-03		0.00E+00		9.62E-05		0.00E+00		0.00E+00		2.86E-05		-1.45E-05		1.00E-03

		440.3		2.21E-03		2.19E-03		2.85E-03		-6.21E-04		0.00E+00		9.67E-05		0.00E+00		0.00E+00		-1.22E-04		-8.94E-06		1.70E-05

		440.4		6.70E-05		5.75E-04		3.10E-03		-2.35E-03		0.00E+00		9.53E-05		0.00E+00		0.00E+00		-2.63E-04		-1.08E-05		-5.08E-04

		440.6		-1.15E-03		-7.60E-04		3.28E-03		-3.78E-03		0.00E+00		9.28E-05		0.00E+00		0.00E+00		-3.46E-04		-1.27E-05		-3.89E-04

		440.7		-2.52E-03		-1.74E-03		3.43E-03		-4.90E-03		0.00E+00		9.27E-05		0.00E+00		0.00E+00		-3.53E-04		-7.23E-06		-7.80E-04

		440.8		-1.69E-03		-2.50E-03		3.60E-03		-5.90E-03		0.00E+00		8.86E-05		0.00E+00		0.00E+00		-2.85E-04		-9.11E-06		8.08E-04

		440.9		-1.73E-03		-2.92E-03		3.90E-03		-6.74E-03		0.00E+00		8.71E-05		0.00E+00		0.00E+00		-1.61E-04		-1.10E-05		1.19E-03

		441		-2.64E-03		-3.30E-03		4.18E-03		-7.54E-03		0.00E+00		8.52E-05		0.00E+00		0.00E+00		-1.98E-05		-1.28E-05		6.60E-04

		441.1		-2.55E-03		-3.68E-03		4.37E-03		-8.22E-03		0.00E+00		8.12E-05		0.00E+00		0.00E+00		9.32E-05		-7.32E-06		1.14E-03

		441.3		-3.06E-03		-4.03E-03		4.65E-03		-8.92E-03		0.00E+00		7.80E-05		0.00E+00		0.00E+00		1.77E-04		-9.17E-06		9.67E-04

		441.4		-2.94E-03		-4.35E-03		4.92E-03		-9.55E-03		0.00E+00		7.67E-05		0.00E+00		0.00E+00		2.15E-04		-1.10E-05		1.40E-03

		441.5		-4.42E-03		-4.64E-03		5.15E-03		-1.01E-02		0.00E+00		6.98E-05		0.00E+00		0.00E+00		2.21E-04		-1.28E-05		2.17E-04

		441.6		-5.27E-03		-4.86E-03		5.25E-03		-1.04E-02		0.00E+00		6.84E-05		0.00E+00		0.00E+00		2.19E-04		-7.28E-06		-4.08E-04

		441.7		-5.86E-03		-4.98E-03		5.32E-03		-1.06E-02		0.00E+00		6.55E-05		0.00E+00		0.00E+00		2.27E-04		-9.10E-06		-8.77E-04

		441.9		-6.65E-03		-4.89E-03		5.37E-03		-1.06E-02		0.00E+00		5.88E-05		0.00E+00		0.00E+00		2.55E-04		-1.09E-05		-1.76E-03

		442		-5.48E-03		-4.65E-03		5.40E-03		-1.04E-02		0.00E+00		5.48E-05		0.00E+00		0.00E+00		2.89E-04		-5.36E-06		-8.25E-04

		442.1		-3.20E-03		-4.17E-03		5.53E-03		-1.01E-02		0.00E+00		5.22E-05		0.00E+00		0.00E+00		3.20E-04		-7.13E-06		9.78E-04

		442.2		-3.06E-03		-3.70E-03		5.59E-03		-9.65E-03		0.00E+00		4.24E-05		0.00E+00		0.00E+00		3.32E-04		-8.91E-06		6.39E-04

		442.3		-2.97E-03		-3.20E-03		5.60E-03		-9.16E-03		0.00E+00		3.93E-05		0.00E+00		0.00E+00		3.21E-04		-1.07E-05		2.32E-04

		442.4		-3.45E-03		-2.76E-03		5.60E-03		-8.69E-03		0.00E+00		3.47E-05		0.00E+00		0.00E+00		2.97E-04		-5.13E-06		-6.84E-04

		442.5		-3.02E-03		-2.29E-03		5.59E-03		-8.16E-03		0.00E+00		2.63E-05		0.00E+00		0.00E+00		2.65E-04		-6.85E-06		-7.32E-04

		442.7		-1.58E-03		-1.86E-03		5.55E-03		-7.66E-03		0.00E+00		2.32E-05		0.00E+00		0.00E+00		2.34E-04		-8.60E-06		2.81E-04

		442.8		-1.70E-03		-1.47E-03		5.48E-03		-7.17E-03		0.00E+00		1.66E-05		0.00E+00		0.00E+00		2.04E-04		-1.03E-05		-2.29E-04

		442.9		-3.61E-04		-1.17E-03		5.40E-03		-6.75E-03		0.00E+00		9.01E-06		0.00E+00		0.00E+00		1.72E-04		-4.76E-06		8.14E-04

		443		-1.76E-03		-8.91E-04		5.29E-03		-6.31E-03		0.00E+00		6.28E-06		0.00E+00		0.00E+00		1.28E-04		-6.44E-06		-8.71E-04

		443.1		-8.49E-04		-6.71E-04		5.16E-03		-5.89E-03		0.00E+00		3.89E-07		0.00E+00		0.00E+00		7.12E-05		-8.14E-06		-1.78E-04

		443.3		-5.11E-04		-4.68E-04		5.00E-03		-5.46E-03		0.00E+00		-7.66E-06		0.00E+00		0.00E+00		9.75E-06		-9.80E-06		-4.30E-05

		443.4		-1.01E-03		-2.68E-04		4.83E-03		-5.05E-03		0.00E+00		-1.09E-05		0.00E+00		0.00E+00		-3.93E-05		-4.25E-06		-7.38E-04

		443.5		-2.12E-04		3.98E-05		4.63E-03		-4.50E-03		0.00E+00		-2.26E-05		0.00E+00		0.00E+00		-6.99E-05		-5.89E-06		-2.52E-04

		443.6		2.03E-05		4.85E-04		4.41E-03		-3.82E-03		0.00E+00		-2.91E-05		0.00E+00		0.00E+00		-6.70E-05		-7.52E-06		-4.65E-04

		443.7		-5.22E-04		1.10E-03		4.18E-03		-3.01E-03		0.00E+00		-3.49E-05		0.00E+00		0.00E+00		-3.61E-05		-1.99E-06		-1.62E-03

		443.8		3.61E-04		1.97E-03		3.92E-03		-1.92E-03		0.00E+00		-4.81E-05		0.00E+00		0.00E+00		1.57E-05		-3.60E-06		-1.60E-03

		444		2.51E-03		3.14E-03		3.64E-03		-5.07E-04		0.00E+00		-5.81E-05		0.00E+00		0.00E+00		6.85E-05		-5.19E-06		-6.27E-04

		444.1		4.11E-03		4.50E-03		3.34E-03		1.12E-03		0.00E+00		-6.42E-05		0.00E+00		0.00E+00		1.10E-04		-6.78E-06		-3.91E-04

		444.2		5.07E-03		5.91E-03		3.05E-03		2.80E-03		0.00E+00		-7.89E-05		0.00E+00		0.00E+00		1.36E-04		-1.23E-06		-8.34E-04

		444.3		6.72E-03		7.44E-03		2.73E-03		4.63E-03		0.00E+00		-8.73E-05		0.00E+00		0.00E+00		1.61E-04		-2.79E-06		-7.18E-04

		444.4		8.12E-03		8.90E-03		2.40E-03		6.41E-03		0.00E+00		-9.66E-05		0.00E+00		0.00E+00		1.92E-04		-4.34E-06		-7.86E-04

		444.5		1.01E-02		9.97E-03		2.07E-03		7.78E-03		0.00E+00		-1.13E-04		0.00E+00		0.00E+00		2.34E-04		-5.88E-06		1.36E-04

		444.7		1.20E-02		1.06E-02		1.75E-03		8.70E-03		0.00E+00		-1.25E-04		0.00E+00		0.00E+00		2.75E-04		-3.24E-07		1.44E-03

		444.8		1.24E-02		1.06E-02		1.40E-03		9.05E-03		0.00E+00		-1.34E-04		0.00E+00		0.00E+00		3.11E-04		-1.84E-06		1.74E-03

		444.9		1.09E-02		1.01E-02		1.05E-03		8.87E-03		0.00E+00		-1.58E-04		0.00E+00		0.00E+00		3.20E-04		-3.33E-06		7.68E-04

		445		9.46E-03		9.03E-03		7.22E-04		8.18E-03		0.00E+00		-1.67E-04		0.00E+00		0.00E+00		2.94E-04		2.23E-06		4.29E-04

		445.1		7.97E-03		7.52E-03		3.69E-04		7.11E-03		0.00E+00		-1.83E-04		0.00E+00		0.00E+00		2.22E-04		7.54E-07		4.57E-04

		445.2		5.15E-03		5.63E-03		1.71E-05		5.72E-03		0.00E+00		-2.07E-04		0.00E+00		0.00E+00		1.04E-04		-7.12E-07		-4.84E-04

		445.4		4.15E-03		3.69E-03		-3.30E-04		4.29E-03		0.00E+00		-2.19E-04		0.00E+00		0.00E+00		-5.08E-05		-2.15E-06		4.67E-04

		445.5		2.70E-03		1.83E-03		-6.52E-04		2.92E-03		0.00E+00		-2.38E-04		0.00E+00		0.00E+00		-2.09E-04		3.42E-06		8.73E-04

		445.6		8.08E-04		-1.06E-04		-9.82E-04		1.51E-03		0.00E+00		-2.62E-04		0.00E+00		0.00E+00		-3.75E-04		2.00E-06		9.13E-04

		445.7		-1.48E-03		-1.94E-03		-1.30E-03		1.49E-04		0.00E+00		-2.73E-04		0.00E+00		0.00E+00		-5.12E-04		5.82E-07		4.55E-04

		445.8		-2.66E-03		-3.64E-03		-1.60E-03		-1.15E-03		0.00E+00		-2.89E-04		0.00E+00		0.00E+00		-5.99E-04		-8.11E-07		9.85E-04

		446		-5.45E-03		-5.08E-03		-1.87E-03		-2.28E-03		0.00E+00		-3.05E-04		0.00E+00		0.00E+00		-6.28E-04		4.78E-06		-3.74E-04

		446.1		-6.07E-03		-6.50E-03		-2.14E-03		-3.45E-03		0.00E+00		-3.13E-04		0.00E+00		0.00E+00		-6.07E-04		3.41E-06		4.26E-04

		446.2		-7.37E-03		-7.72E-03		-2.38E-03		-4.48E-03		0.00E+00		-3.28E-04		0.00E+00		0.00E+00		-5.40E-04		2.06E-06		3.47E-04

		446.3		-8.72E-03		-8.73E-03		-2.60E-03		-5.36E-03		0.00E+00		-3.34E-04		0.00E+00		0.00E+00		-4.44E-04		7.18E-07		1.15E-05

		446.4		-9.18E-03		-9.39E-03		-2.79E-03		-5.93E-03		0.00E+00		-3.37E-04		0.00E+00		0.00E+00		-3.45E-04		6.33E-06		2.17E-04

		446.5		-1.01E-02		-9.82E-03		-2.96E-03		-6.29E-03		0.00E+00		-3.42E-04		0.00E+00		0.00E+00		-2.40E-04		5.01E-06		-2.39E-04

		446.7		-1.01E-02		-9.83E-03		-3.11E-03		-6.24E-03		0.00E+00		-3.39E-04		0.00E+00		0.00E+00		-1.46E-04		3.71E-06		-2.32E-04

		446.8		-9.83E-03		-9.46E-03		-3.23E-03		-5.84E-03		0.00E+00		-3.33E-04		0.00E+00		0.00E+00		-7.17E-05		9.36E-06		-3.73E-04

		446.9		-8.32E-03		-8.54E-03		-3.32E-03		-4.90E-03		0.00E+00		-3.22E-04		0.00E+00		0.00E+00		1.65E-07		8.06E-06		2.21E-04

		447		-8.18E-03		-7.12E-03		-3.39E-03		-3.50E-03		0.00E+00		-3.10E-04		0.00E+00		0.00E+00		7.03E-05		6.80E-06		-1.05E-03

		447.1		-7.46E-03		-5.12E-03		-3.44E-03		-1.54E-03		0.00E+00		-2.94E-04		0.00E+00		0.00E+00		1.44E-04		5.56E-06		-2.34E-03

		447.2		-4.63E-03		-2.89E-03		-3.46E-03		6.20E-04		0.00E+00		-2.72E-04		0.00E+00		0.00E+00		2.13E-04		1.12E-05		-1.74E-03

		447.4		-1.15E-03		-6.80E-05		-3.46E-03		3.35E-03		0.00E+00		-2.48E-04		0.00E+00		0.00E+00		2.83E-04		1.00E-05		-1.08E-03

		447.5		1.23E-03		2.87E-03		-3.43E-03		6.18E-03		0.00E+00		-2.26E-04		0.00E+00		0.00E+00		3.33E-04		8.78E-06		-1.64E-03

		447.6		4.78E-03		5.79E-03		-3.37E-03		9.00E-03		0.00E+00		-1.91E-04		0.00E+00		0.00E+00		3.52E-04		7.59E-06		-1.01E-03

		447.7		7.74E-03		8.02E-03		-3.30E-03		1.11E-02		0.00E+00		-1.68E-04		0.00E+00		0.00E+00		3.34E-04		1.33E-05		-2.78E-04

		447.8		1.07E-02		9.96E-03		-3.20E-03		1.30E-02		0.00E+00		-1.39E-04		0.00E+00		0.00E+00		2.79E-04		1.21E-05		7.83E-04

		448		1.25E-02		1.09E-02		-3.06E-03		1.38E-02		0.00E+00		-1.02E-04		0.00E+00		0.00E+00		1.94E-04		1.10E-05		1.63E-03

		448.1		1.26E-02		1.10E-02		-2.93E-03		1.39E-02		0.00E+00		-7.62E-05		0.00E+00		0.00E+00		1.09E-04		1.67E-05		1.55E-03

		448.2		1.20E-02		1.02E-02		-2.75E-03		1.30E-02		0.00E+00		-3.86E-05		0.00E+00		0.00E+00		2.85E-05		1.56E-05		1.81E-03

		448.3		8.76E-03		8.87E-03		-2.56E-03		1.14E-02		0.00E+00		3.92E-06		0.00E+00		0.00E+00		-2.10E-05		1.45E-05		-1.06E-04

		448.4		6.84E-03		6.94E-03		-2.34E-03		9.26E-03		0.00E+00		3.34E-05		0.00E+00		0.00E+00		-3.55E-05		1.34E-05		-9.86E-05

		448.5		4.63E-03		5.11E-03		-2.14E-03		7.19E-03		0.00E+00		6.72E-05		0.00E+00		0.00E+00		-2.83E-05		1.91E-05		-4.73E-04

		448.6		3.96E-03		3.00E-03		-1.91E-03		4.80E-03		0.00E+00		1.09E-04		0.00E+00		0.00E+00		-1.63E-05		1.80E-05		9.57E-04

		448.8		1.59E-03		1.12E-03		-1.67E-03		2.65E-03		0.00E+00		1.38E-04		0.00E+00		0.00E+00		-1.66E-05		1.70E-05		4.74E-04

		448.9		5.90E-04		-6.25E-04		-1.43E-03		6.40E-04		0.00E+00		1.82E-04		0.00E+00		0.00E+00		-3.55E-05		1.60E-05		1.21E-03

		449		-2.02E-03		-2.01E-03		-1.22E-03		-9.55E-04		0.00E+00		2.10E-04		0.00E+00		0.00E+00		-6.55E-05		2.17E-05		-1.53E-05

		449.1		-2.55E-03		-3.33E-03		-9.83E-04		-2.50E-03		0.00E+00		2.40E-04		0.00E+00		0.00E+00		-1.02E-04		2.07E-05		7.75E-04

		449.2		-4.18E-03		-4.46E-03		-7.55E-04		-3.87E-03		0.00E+00		2.79E-04		0.00E+00		0.00E+00		-1.31E-04		1.98E-05		2.77E-04

		449.4		-4.76E-03		-5.37E-03		-5.35E-04		-5.02E-03		0.00E+00		3.11E-04		0.00E+00		0.00E+00		-1.46E-04		1.88E-05		6.10E-04

		449.5		-5.33E-03		-6.01E-03		-3.52E-04		-5.87E-03		0.00E+00		3.36E-04		0.00E+00		0.00E+00		-1.45E-04		2.46E-05		6.85E-04

		449.6		-6.81E-03		-6.41E-03		-1.54E-04		-6.53E-03		0.00E+00		3.75E-04		0.00E+00		0.00E+00		-1.27E-04		2.37E-05		-4.00E-04

		449.7		-7.69E-03		-6.55E-03		2.98E-05		-6.91E-03		0.00E+00		4.01E-04		0.00E+00		0.00E+00		-9.19E-05		2.28E-05		-1.15E-03

		449.8		-7.94E-03		-6.38E-03		1.72E-04		-6.96E-03		0.00E+00		4.26E-04		0.00E+00		0.00E+00		-4.77E-05		2.85E-05		-1.56E-03

		449.9		-6.90E-03		-5.95E-03		3.19E-04		-6.77E-03		0.00E+00		4.60E-04		0.00E+00		0.00E+00		1.10E-05		2.77E-05		-9.41E-04

		450.1		-6.04E-03		-5.33E-03		4.45E-04		-6.37E-03		0.00E+00		4.89E-04		0.00E+00		0.00E+00		7.70E-05		2.68E-05		-7.13E-04
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zenith direct off-
axis

DOAS: Additional Slides – 1
Photo by Pierre Fogal

Adapted from Roscoe et al., AMT, 2010

Annemarie Fraser, CristenAdams
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DOAS: Additional Slides – 2
1) Wavelength calibrate 
one noon and one twilight 
spectrum.  These obey 
Beer’s Law:
dI(λ) = - σ(λ) I(λ)ρ(z)dz

2) Take the negative ln 
of the ratio of twilight and 
noon spectra:
-ln(I/Io) = Σ σi(ui1-ui2 )

+ slow varying
3) Subtract polynomial to 
get differential optical 
depth (DOD) and fit 
absorption cross-sections

D
O

D

Xiaoyi Zhao,
Cristen Adams

UV-Visible Spectral Fitting
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Initial wavelength calibration λ
Control spectrum I0 (λ)

Cross sections σ 

Wavelength calibration (wc ) and slit function 
characterisation (SFP)

Apply NLLS fit to high resolution Frauhnofer reference 
spectrum

Apply wavelength calibration Convolute and/or 
interpolate σι using wc and SFP

Pre-processing

Select fitting method (DOAS Intensity fitting)

Load spectra

Slant columns fitting
Apply a NLLS fit to deduce slant columns densities of 

fitted absorbers

Interpolation of AMF on  the spectra SZA

Convert Slant columns into Vertical columns ( VCD = 
SCD /AMF )

Processing

All fitted parameters
SCD and VCD

Standard deviations

spectra

AMF

Plot DSCD vs airmass factor for a 
number of solar zenith angles:
Slope = VCD
y-intercept = -RCD

Xiaoyi Zhao,
Caroline Fayt,
Michel van Roozendael

DOAS: Additional 
Slides – 3

• DSCD = differential slant column
• VCD = vertical column density

__________________________________________________________________________________________________________________________ 
PHY2505 – Spring 2020 Lecture 12, Page 24



Fourier Transform Infrared 
Spectrometers (FTIR/FTS)

• Used to derive the column amounts of a 
large number of atmospheric trace 
constituents that have absorption features 
in the infrared range, including ozone, 
nitrogen compounds, HCl, HF, CO, CH4, 
CFCs, etc. 

• These are retrieved from high spectral 
resolution measurements of the solar 
spectrum

• Typical relative uncertainties are currently 
around 5% for ozone, HCl, HF and HNO3, 
10% for NO and NO2, and 25% for ClONO2

__________________________________________________________________________________________________________________________ 
PHY2505 – Spring 2020 Lecture 12, Page 25



The Principle of FT Spectroscopy - 1
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The Principle of FT Spectroscopy - 2
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The Principle of FT Spectroscopy - 3
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Temperature 
Pressure 
VMR profiles

Ray tracing 
program 
(fscatm)

Model atmosphere:

density-weighted 
effective pressure, 
temperature and VMR 
profiles, and airmass 
factors for each layer

Forward 
model

Calculated
infrared 
absorption 
spectrum of the 
target gas

Measured 
spectrumcomparecalculates

Difference > 
Estimated error * 
tolerance factor 

Difference < 
Estimated error * 
tolerance factor 

Profile

Adjust 
the 
profile

New 
iteration

HITRAN spectral database

Rodica Lindenmaier

FTIR Retrieval Algorithm

Forward model F describes the physics of the 
measurement process:
where x = state vector (profile), b = parameters, 
y = measurement vector (spectrum), ε = error      

εb)F(x,y +=

SFIT2
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LIDAR – LIght Detection And Ranging
• Uses short pulses of powerful lasers to probe the atmosphere
• Time-resolved detection of the backscattered light allows precise 

determination of the altitude z of the scattering process: 
z = c / 2 * t,

• where c is the velocity of light and t the time.
The primary components of a lidar system:
• one or several laser sources with optical devices to reduce the 

divergence of the beam
• telescope to collect the light scattered back by the atmosphere
• an optical analyzing system with detectors such as 

photomultipliers to detect the optical signal
→ for DIAL systems characterized by the emission of two laser 

wavelengths, the optical receiving system comprises spectral 
analyzing optics, such as interference filters or spectrometers

• an electronic acquisition system
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From Stratospheric 
Processes And their 
Role in Climate
A project of the World 
Climate Research 
Programme

Schematic View of a Lidar System
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Rayleigh and Raman Lidar
• Rayleigh LIDAR 

Below 30 km, the received signal will contain a significant amount 
of aerosol scattering. However, above 30 km, lidar measurements 
consist primarily of elastic molecular backscattering. In the 
absence of aerosols and when scaled by the square of the 
altitude, the backscattered signal is proportional to the 
atmospheric density. Manipulation of the equation of hydrostatic 
equilibrium and the ideal gas law leads to a measurement of 
temperature. 

• Raman LIDAR 
Raman scattering is the theory of light scattering by molecules, 
where the wavelength is changed by the scattering. The change 
in wavelength depends on the temperature of the air and the type 
of molecule from which the scattering takes place. Raman scatter 
lidar is used to measure water vapour concentration and air 
temperature.
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Temperature profiles 
measured with rotational 
Raman and Rayleigh 
integration technique at 
Esrange, Sweden, compared 
with profiles from radiosondes.

From: Tropospheric and 
stratospheric temperature 
measurements with lidar 
above Esrange in January and 
February 1999, by Andreas 
Behrendt, Jens Reichardt, 
Joerg Siebert, K.-H. Fricke, 
and Claus Weitkamp.

E.g., Rayleigh and Raman Temperatures 
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Lidar Profiles of Ozone

Example of Rayleigh and Raman 
ozone lidar profiles. These 
measurements are compared to a 
tropospheric lidar profile obtained 
on the same site with a different 
lidar instrument.

Precision and vertical resolution 
profile of an ozone measurement in 
the case of the OHP lidar instrument. 
Both the precision and the vertical 
resolution profile depend on the 
experimental configuration. The 
precision can vary from one 
measurement to the other. 
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Differential Absorption Lidar (DIAL)
• Uses two laser wavelengths to measure ozone profiles. 

→ One wavelength is strongly absorbed by ozone, while the second 
wavelength is less absorbed. 

→ The two wavelengths travel through the atmosphere and are 
scattered back to two receivers. 

→ The signals are compared to give a measure of the concentration 
of ozone at a range of heights. 

• This technique provides accurate vertical distributions of ozone. 
• A stratospheric lidar yields an accuracy within 3% over 15-45 km 

and a precision varying typically from 0.5% to 10% corresponding 
to the related vertical resolution which varies from 0.5 to 8 km 
with increasing altitude. 

• These observations require essentially clear sky conditions. 
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Network for the Detection of Atmospheric 
Composition Change (NDACC)

• “formed to provide a consistent, standardised set of long-term 
measurements of atmospheric trace gases, particles, and 
physical parameters via a suite of globally distributed sites”

• Ozone and key ozone-related chemical compounds and 
parameters are targeted for measurement. 

• The NDACC is a major component of the international upper 
atmosphere research effort and has been endorsed by national 
and international scientific agencies, including the International 
Ozone Commission, the United Nations Environment Programme 
(UNEP), and the World Meteorological Organization (WMO).

http://www.ndacc.org
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NDACC

http://www.ndaccdemo.org/about/poster
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NDACC Primary Instruments and 
Measurements

• Ozone lidar
→ vertical profiles of ozone from the tropopause to at least 40 km altitude; 

in some cases tropospheric ozone is also measured 
• Temperature lidar

→ vertical profiles of temperature from about 30 to 80 km
• Aerosol lidar 

→ vertical profiles of aerosol optical depth in the lower stratosphere
• Water vapour lidar

→ vertical profiles of water vapor in the lower stratosphere
• Ozone microwave

→ vertical profiles of stratospheric ozone from 20 to 70 km
• H2O microwave

→ vertical profiles water vapor from about 20 to 80 km
• ClO microwave

→ vertical profiles of ClO from about 25 to 45 km, depending on latitude
• Ultraviolet/Visible spectrograph

→ columns of ozone, NO2, and, at some latitudes, OClO and BrO
• Fourier Transform Infrared spectrometer

→ columns of many species including ozone, HCl, NO, NO2, ClONO2, HNO3
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Balloon-Based Measurements
Advantages:
• Carry a variety of instruments, payloads up to several tons
• Reach float altitudes of 40 km
• Provide height-resolved measurements
• Can be designed for special flights, e.g., long duration
• Inexpensive compared to rockets and satellites

Disadvantages:
• Depend on meteorological conditions at launch and float
• Logistical factors
• Don’t provide global view or long time series
• More expensive than ground-based measurements
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Ozonesondes (in situ – not remote)
• Measure ozone concentration through the amount of electrons 

generated in an electro-chemical reaction of ozone in a KI 
solution (ECC sonde) - this is an in situ technique.

• The sonde is attached to a balloon, which reaches its maximum 
altitude at about 30-40 km. At this altitude the balloon bursts and 
the sonde falls down. 

• Attached to the ozone sonde is a radio sonde, measuring 
pressure, temperature, and humidity. 

• The vertical resolution of the profile is prescribed by the 
combination of the upward velocity (approximately 5 m/s) of the 
sonde and the time interval between the measurements (10 
seconds), and is of the order of 100 m. 

• The precision of the ozone concentrations is approximately 2%, 
and the accuracy is 5%. 

• About 30 operational ozone sonde stations exist world-wide, the 
largest concentration of being in the Northern mid-latitudes. 
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Plot

		0.0001		4.3		0.0001		0.0001		173.3567		179.8138		166.8996		303.15

		0.0001		4.2		0.0001		0.0001		166.8785		175.301		158.456		297.95

		0.0001		4.2		0.0001		0.0002		163.8066		173.1062		154.507		297.55

		0.0002		4.2		0.0001		0.0002		161.4264		171.9931		150.8597		297.05

		0.0002		4.2		0.0001		0.0003		158.9606		168.4482		149.473		296.55

		0.0003		4.2		0.0001		0.0004		157.3798		164.1349		150.6247		296.05

		0.0003		4.2		0.0002		0.0004		160.3306		167.8226		152.8386		295.95

		0.0004		4.2		0.0003		0.0005		162.3739		169.1579		155.5899		295.65

		0.0005		4.2		0.0004		0.0007		168.4834		172.8567		164.1101		295.15

		0.0005		4.2		0.0003		0.0008		174.6059		179.5906		169.6212		294.55

		0.0003		4.2		0.0002		0.0005		181.7881		187.8617		175.7145		293.95

		0.0005		4.1		0.0005		0.0006		188.044		191.9573		184.1307		293.35

		0.0011		4.1		0.001		0.0012		195.5542		198.97		192.1384		292.75

		0.0023		4		0.0021		0.0024		204.2376		207.5902		200.885		292.15

		0.0044		4		0.0042		0.0047		214.4091		217.4922		211.326		291.65

		0.0082		4		0.0079		0.0084		224.3664		226.4951		222.2377		290.85

		0.0145		4		0.0139		0.0151		234.6345		237.3512		231.9178		290.45

		0.0256		4		0.0246		0.0265		243.366		245.8103		240.9217		290.05

		0.0433		4		0.0421		0.0444		250.9525		252.6543		249.2507		289.75

		0.0708		4		0.069		0.0725		257.5458		259.1656		255.926		289.45

		0.1117		4		0.1079		0.1156		262.9291		264.8705		260.9877		289.35

		0.1739		4		0.1666		0.1812		266.18		268.1104		264.2496		289.15

		0.2732		4		0.2635		0.2828		267.3908		269.1529		265.6287		289.05

		0.4208		3.9		0.4047		0.437		266.8501		268.7985		264.9017		288.85

		0.6572		3.9		0.6321		0.6824		265.729		267.2092		264.2488		288.85

		1.0459		4		1.0246		1.0672		262.3801		263.8113		260.9489		288.65

		1.6282		3.9		1.5991		1.6573		257.7191		259.1546		256.2836		288.55

		2.4102		3.9		2.3722		2.4483		253.5479		255.0887		252.0071		288.35

		3.4388		3.9		3.3946		3.483		249.6577		251.124		248.1914		288.15

		4.6809		3.9		4.6239		4.738		245.4971		246.6983		244.2959		287.85

		6.1502		3.9		6.0214		6.2789		241.9145		243.0367		240.7923		287.55

		7.672		3.9		7.5211		7.823		238.8244		239.8793		237.7695		287.25

		9.6054		3.9		9.2498		9.9609		235.6996		236.7868		234.6124		287.05

		11.098		3.9		10.4463		11.7498		232.9829		234.2466		231.7192		286.75

		12.604		3.9		11.5979		13.6102		231.044		232.445		229.643		286.55

		13.8855		3.8		12.7313		15.0398		228.6637		229.7977		227.5297		286.35

		13.4659		3.8		12.0095		14.9224		225.8744		227.1909		224.5579		286.05

		13.8173		3.8		12.4967		15.138		224.4404		225.7427		223.1381		285.65

		13.6511		3.9		12.93		14.3722		223.0954		224.5912		221.5996		285.35

		12.1564		3.9		11.3319		12.9809		221.9385		223.6324		220.2446		284.95

		11.0049		3.8		9.5311		12.4788		221.6892		223.6135		219.7649		284.65

		9.4341		3.8		7.8945		10.9736		221.2355		223.5294		218.9416		284.35

		7.615		3.7		6.0597		9.1703		220.6992		223.1906		218.2078		284.05

		6.3033		3.7		4.6735		7.9332		221.1474		223.5738		218.721		283.85

		5.5202		3.8		3.9748		7.0655		221.6469		224.3873		218.9065		283.55

		4.7776		3.8		3.3287		6.2264		220.5431		224.3556		216.7306		283.35

		3.9672		3.8		2.7297		5.2047		217.5387		221.1779		213.8995		283.15

		2.7808		3.8		1.7015		3.8601		219.0123		221.2937		216.7309		282.95

		2.0485		3.8		1.216		2.881		224.3868		226.7951		221.9785		282.65

		1.8148		3.8		1.2485		2.3811		231.1628		234.1851		228.1405		282.25

		1.7948		3.8		1.2673		2.3223		238.5506		242.1078		234.9934		281.95

		1.7966		3.8		1.3942		2.199		245.6015		249.0544		242.1486		281.75
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				6.8												222.25

				6.7												222.35

				6.7												222.85

				6.7												222.55

				6.8												222.75

				6.9												222.65

				6.8												222.45

				6.8												222.45

				6.7												222.55

				6.7												222.25

				6.7												222.15

				6.9												222.35

				7.2												222.25

				7.3												222.45

				7.2												222.35

				6.9												222.45

				6.8												222.75

				6.3												222.45

				5.9												222.65

				5.7												222.55

				5.7												222.55

				5.7												222.55

				5.8												222.85

				6.2												223.05

				6.3												223.05

				6.4												222.75

				6.4												222.55

				6.5												222.85

				6.5												222.35

				6.6												221.85

				6.6												221.95

				6.6												221.95

				6.6												222.05

				6.7												222.05

				6.7												222.05

				6.8												221.95

				6.8												221.25

				7												221.45

				7												221.55

				7.1												221.65

				7.2												221.75

				7.2												221.95

				7.2												221.55

				7.2												221.55

				7.2												221.25

				7.2												221.05

				7.2												220.95

				7.2												220.65

				7.3												220.75

				7.3												220.45

				7.3												220.55

				7.4												220.65

				7.7												221.15

				7.8												221.35

				7.9												221.25

				8.2												221.25

				8.3												221.25

				8.4												221.45

				8.6												221.75

				8.6												221.75

				8.6												221.75

				8.9												221.45

				9.2												221.45

				9.3												221.85

				9.5												221.95

				9.7												222.05

				9.7												222.35

				9.8												222.35

				9.8												221.85

				9.7												221.45

				9.8												221.15

				9.7												220.95

				9.6												220.65

				9.6												220.65

				9.7												220.45

				9.7												220.25

				9.6												219.85

				9.6												219.95

				9.6												220.25

				9.8												220.45

				10.1												220.45

				10.1												220.75

				10.4												220.85

				10.7												221.25

				11												221.55

				11.3												221.85

				11.3												221.95

				11.4												222.35

				11.6												222.15

				11.6												222.05

				11.6												222.15

				11.7												222.45

				11.8												222.55

				11.8												222.55

				11.8												222.15

				11.8												221.85

				11.8												221.55

				11.7												221.55

				11.7												221.05

				11.6												220.35

				11.5												220.65

				11.7												221.05

				11.8												221.55

				11.9												221.55

				11.9												221.75

				11.9												221.35

				11.9												221.15

				11.8												221.45

				11.9												221.75

				11.9												222.35

				11.9												221.75

				11.9												221.55

				11.9												221.35

				11.9												221.45

				11.9												221.15

				12.1												221.65

				12.1												221.65

				12												221.45

				12												221.35

				12.1												221.35

				12.1												221.55

				12.1												221.55

				12.1												221.85

				12.2												221.75

				12.2												222.05

				12.2												222.05

				12.2												221.85

				12.1												221.25

				12.1												221.35

				12.1												221.55

				12.1												221.35

				12.1												221.15

				12.2												221.05

				12.3												221.25

				12.3												221.15

				12.3												221.25

				12.3												221.15

				12.2												221.15

				12.1												221.25

				12.1												221.15

				11.9												220.75

				11.8												220.45

				11.8												220.65

				11.7												221.05

				11.6												221.35

				11.5												221.05

				11.3												221.35

				11.3												221.65

				11.2												221.65

				11.2												221.65

				11.2												222.15

				11.3												222.55

				11.3												222.65

				11.4												222.95

				11.7												223.35

				11.8												223.45

				11.9												223.35

				12.1												223.25

				12.1												223.45

				12.1												223.05

				12.3												223.35

				12.6												223.55

				12.7												223.55

				12.7												223.85

				12.7												223.75

				12.7												223.65

				12.8												223.85

				12.8												224.05

				12.6												224.45

				12.7												223.65

				12.6												223.65

				12.5												224.05

				12.3												223.95

				12.2												223.95

				12												224.15

				11.8												224.35

				11.5												224.75

				11.4												224.65

				11.3												225.05

				11.1												225.05

				10.9												225.55

				10.8												225.55

				10.7												225.05

				10.6												225.05

				10.3												224.75

				10.3												224.55

				9.9												224.15

				9.9												224.25

				9.6												224.15

				9.5												223.85

				9.5												223.45

				9.4												223.85

				9.4												223.95

				9.3												223.65

				9.1												223.55

				9.1												223.95

				9.2												224.35

				9.1												223.75

				9.1												224.35

				9												224.25

				9.1												224.65

				9.1												224.35

				9												224.85

				9												224.85

				9.2												224.75

				9.5												224.55

				9.5												224.95

				9.9												224.95

				9.9												225.15

				9.9												225.55

				10												225.65

				10.3												225.75

				10.4												226.15

				10.7												226.95

				11.1												227.35

				11.4												227.65

				11.5												227.45

				11.8												227.55

				12												227.45

				12.1												227.35

				12.5												227.65

				12.6												228.05

				12.7												228.65

				12.9												229.15

				12.9												229.35

				12.9												229.55

				12.8												229.55

				12.7												230.05

				12.7												229.65

				12.5												229.85

				12.5												229.85

				12.5												230.05

				12.3												229.75

				12.3												229.95

				12.2												229.65

				12.2												229.75

				11.9												230.25

				12.3												229.75

				11.8												229.65

				11.8												229.55

				11.7												230.05

				11.6												229.75

				11.6												230.35

				11.5												230.45

				11.3												230.65

				11.3												231.15

				11.4												231.55

				11.1												231.25

				11												231.15

				10.9												230.75

				10.8												230.65

				10.7												230.65

				10.7												230.45

				10.7												230.45

				10.4												230.35

				10.6												230.85

				10.6												230.85

				10.3												230.35

				10.4												230.15

				10.2												230.65

				10.3												230.65

				10.2												230.85

				10.2												231.05

				10.2												231.15

				10.2												231.05

				10.1												231.25

				10.1												231.35

				10												231.65

				10												231.75

				9.9												231.95

				9.8												231.85

				9.8												232.05

				9.7												232.15

				9.7												232.95

				9.7												232.75

				9.6												233.35

				9.6												234.15

				9.5												234.25

				9.4												234.55

				9.4												235.05

				9.3												235.35

				9.3												235.95

				9.2												235.85

				9.2												235.15

				9.1												234.75

				9												235.15

				8.9												235.35

				9												235.95

				9.1												236.55

				9												236.85

				9												237.95

				8.8												237.95

				8.8												238.05

				8.6												237.95

				8.5												238.25

				8.6												238.25

				8.5												238.15

				8.6												237.95

				8.4												238.05

				8.4												238.35

				8.2												238.45

				8.1												238.55

				8.1												238.55

				8.2												238.65

				8.2												239.15

				8												239.25

				8												239.05

				7.8												239.15

				7.8												239.65

				7.7												239.85

				7.6												239.75

				7.6												239.65

				7.6												239.55

				7.6												239.45

				7.5												240.35

				7.5												239.55

				7.4												239.35

				7.4												238.85

				7.4												238.75

				7.4												238.35

				7.1												239.15

				7.1												238.95

				7.1												238.95

				7												238.95

				6.8												239.35

				6.8												239.65

				6.9												240.15

				6.8												240.75

				6.6												240.15

				6.5												239.95

				6.4												239.85

				6.3												239.85

				6.3												239.55

				6.2												239.45

				6.1												239.95

				6.1												239.85

				6												239.85

				6												240.35

				6												240.55

				5.9												240.65

				5.9												241.65

				5.8												242.05

				5.7												242.25

				5.7												242.45

				5.6												242.75

				5.5												242.75

				5.5												242.95

				5.5												243.45

				5.5												243.65

				5.5												244.25

				5.5												244.65

				5.4												244.75

				5.3												244.95

				5.3												244.55

				5.2												244.05

				5.1												244.45

				5.1												244.95

				5.1												245.35

				5												245.55

				4.9												246.35

				4.8												246.45

				4.8												246.65

				4.8												246.85

				4.7												247.35

				4.6												247.65

				4.6												247.95

				4.5												248.05

				4.5												248.55

				4.4												248.95

				4.3												249.15

				4.3												249.35

				4.2												249.35

				4.1												249.55

				4												249.65

				4												249.55

				4												249.25

				3.9												249.15

				3.9												249.15



Aug-24

CMAM

Sonde

CMAM

O3 partial pressure

Altitude (km)

Temperature (k)

89.5176

0.51

89.5176

89.5176

89.5176

89.5176

89.5176

0.51

87.8767

0.568

87.8767

87.8767

87.8767

87.8767

87.8767

0.568

86.2411

0.617

86.2411

86.2411

86.2411

86.2411

86.2411

0.617

84.6931

0.653

84.6931

84.6931

84.6931

84.6931

84.6931

0.653

83.164

0.687

83.164

83.164

83.164

83.164

83.164

0.687

81.6601

0.736

81.6601

81.6601

81.6601

81.6601

81.6601

0.736

80.1408

0.747

80.1408

80.1408

80.1408

80.1408

80.1408

0.747

78.5873

0.799

78.5873

78.5873

78.5873

78.5873

78.5873

0.799

76.9838

0.858

76.9838

76.9838

76.9838

76.9838

76.9838

0.858

75.3178

0.921

75.3178

75.3178

75.3178

75.3178

75.3178

0.921

73.595

0.982

73.595

73.595

73.595

73.595

73.595

0.982

71.7837

1.041

71.7837

71.7837

71.7837

71.7837

71.7837

1.041

69.8968

1.096

69.8968

69.8968

69.8968

69.8968

69.8968

1.096

67.9107

1.154

67.9107

67.9107

67.9107

67.9107

67.9107

1.154

65.8267

1.219

65.8267

65.8267

65.8267

65.8267

65.8267

1.219

63.6855

1.29

63.6855

63.6855

63.6855

63.6855

63.6855

1.29

61.4898

1.331

61.4898

61.4898

61.4898

61.4898

61.4898

1.331

59.2503

1.358

59.2503

59.2503

59.2503

59.2503

59.2503

1.358

56.9938

1.377

56.9938

56.9938

56.9938

56.9938

56.9938

1.377

54.7117

1.404

54.7117

54.7117

54.7117

54.7117

54.7117

1.404

52.4247

1.422

52.4247

52.4247

52.4247

52.4247

52.4247

1.422

50.1548

1.439

50.1548

50.1548

50.1548

50.1548

50.1548

1.439

47.8739

1.453

47.8739

47.8739

47.8739

47.8739

47.8739

1.453

45.697

1.471

45.697

45.697

45.697

45.697

45.697

1.471

43.5467

1.476

43.5467

43.5467

43.5467

43.5467

43.5467

1.476

41.4723

1.488

41.4723

41.4723

41.4723

41.4723

41.4723

1.488

39.4837

1.501

39.4837

39.4837

39.4837

39.4837

39.4837

1.501

37.5757

1.521

37.5757

37.5757

37.5757

37.5757

37.5757

1.521

35.7387

1.548

35.7387

35.7387

35.7387

35.7387

35.7387

1.548

33.9861

1.579

33.9861

33.9861

33.9861

33.9861

33.9861

1.579

32.3005

1.616

32.3005

32.3005

32.3005

32.3005

32.3005

1.616

30.7688

1.645

30.7688

30.7688

30.7688

30.7688

30.7688

1.645

29.0915

1.661

29.0915

29.0915

29.0915

29.0915

29.0915

1.661

27.7586

1.678

27.7586

27.7586

27.7586

27.7586

27.7586

1.678

26.3221

1.698

26.3221

26.3221

26.3221

26.3221

26.3221

1.698

24.8853

1.737

24.8853

24.8853

24.8853

24.8853

24.8853

1.737

23.5056

1.77

23.5056

23.5056

23.5056

23.5056

23.5056

1.77

22.2043

1.801

22.2043

22.2043

22.2043

22.2043

22.2043

1.801

20.8481

1.839

20.8481

20.8481

20.8481

20.8481

20.8481

1.839

19.6202

1.878

19.6202

19.6202

19.6202

19.6202

19.6202

1.878

18.4063

1.911

18.4063

18.4063

18.4063

18.4063

18.4063

1.911

17.234

1.937

17.234

17.234

17.234

17.234

17.234

1.937

16.1164

1.959

16.1164

16.1164

16.1164

16.1164

16.1164

1.959

14.9489

1.99

14.9489

14.9489

14.9489

14.9489

14.9489

1.99

13.8704

2.012

13.8704

13.8704

13.8704

13.8704

13.8704

2.012

12.7968

2.036

12.7968

12.7968

12.7968

12.7968

12.7968

2.036

11.7569

2.063

11.7569

11.7569

11.7569

11.7569

11.7569

2.063

10.7256

2.085

10.7256

10.7256

10.7256

10.7256

10.7256

2.085

9.7502

2.115

9.7502

9.7502

9.7502

9.7502

9.7502

2.115

8.7937

2.158

8.7937

8.7937

8.7937

8.7937

8.7937

2.158

7.8363

2.184

7.8363

7.8363

7.8363

7.8363

7.8363

2.184

6.9199

2.206

6.9199

6.9199

6.9199

6.9199

6.9199

2.206

2.232

2.232

2.266

2.266

2.303

2.303

2.341

2.341

2.379

2.379

2.413

2.413

2.447

2.447

2.479

2.479

2.515

2.515

2.548

2.548

2.584

2.584

2.622

2.622

2.662

2.662

2.693

2.693

2.723

2.723

2.755

2.755

2.788

2.788

2.818

2.818

2.845

2.845

2.879

2.879

2.909

2.909

2.94

2.94

2.973

2.973

3.007

3.007

3.048

3.048

3.069

3.069

3.081

3.081

3.117

3.117

3.148

3.148

3.179

3.179

3.208

3.208

3.244

3.244

3.277

3.277

3.306

3.306

3.339

3.339

3.376

3.376

3.411

3.411

3.442

3.442

3.479

3.479

3.512

3.512

3.539

3.539

3.554

3.554

3.566

3.566

3.591

3.591

3.612

3.612

3.645

3.645

3.672

3.672

3.703

3.703

3.734

3.734

3.763

3.763

3.786

3.786

3.811

3.811

3.842

3.842

3.872

3.872

3.892

3.892

3.913

3.913

3.938

3.938

3.968

3.968

4.001

4.001

4.039

4.039

4.071

4.071

4.102

4.102

4.138

4.138

4.182

4.182

4.224

4.224

4.269

4.269

4.32

4.32

4.375

4.375

4.423

4.423

4.47

4.47

4.517

4.517

4.566

4.566

4.613

4.613

4.664

4.664

4.711

4.711

4.759

4.759

4.808

4.808

4.857

4.857

4.905

4.905

4.954

4.954

4.999

4.999

5.045

5.045

5.096

5.096

5.146

5.146

5.192

5.192

5.241

5.241

5.289

5.289

5.33

5.33

5.373

5.373

5.415

5.415

5.456

5.456

5.491

5.491

5.532

5.532

5.569

5.569

5.608

5.608

5.643

5.643

5.674

5.674

5.681

5.681

5.711

5.711

5.742

5.742

5.775

5.775

5.81

5.81

5.841

5.841

5.873

5.873

5.911

5.911

5.946

5.946

5.984

5.984

6.021

6.021

6.059

6.059

6.099

6.099

6.133

6.133

6.173

6.173

6.217

6.217

6.258

6.258

6.3

6.3

6.34

6.34

6.385

6.385

6.427

6.427

6.47

6.47

6.515

6.515

6.56

6.56

6.603

6.603

6.648

6.648

6.689

6.689

6.732

6.732

6.771

6.771

6.809

6.809

6.848

6.848

6.888

6.888

6.929

6.929

6.966

6.966

7.007

7.007

7.046

7.046

7.085

7.085

7.127

7.127

7.164

7.164

7.203

7.203
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12.537
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12.764

12.764
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13.246
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13.881
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13.924
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14.135
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14.343
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14.435
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14.563

14.563
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14.654

14.654

14.689

14.689
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14.737
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14.778
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14.866

14.911

14.911
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15.208
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15.243
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15.327
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15.37
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15.415

15.456

15.456

15.494

15.494

15.536

15.536
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15.58
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15.623

15.671

15.671

15.709

15.709

15.747

15.747

15.792
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15.841

15.841

15.885

15.885

15.932

15.932

15.981

15.981

16.021

16.021

16.067

16.067

16.116

16.116

16.165

16.165

16.213

16.213
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16.301
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16.347

16.392

16.392

16.436

16.436

16.482

16.482

16.508

16.508

16.522

16.522

16.56

16.56

16.601

16.601

16.644

16.644

16.689

16.689

16.733
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16.779

16.779

16.823

16.823

16.864

16.864

16.909

16.909
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16.961
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17.007
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17.11
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17.203
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17.408
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19.186

19.235
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22.377
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22.735
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23.381
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23.806
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23.973
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24.197
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24.248
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24.669
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26.557

26.62
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26.735
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28.021
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28.207
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28.428

28.428
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28.496
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28.984
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29.801
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29.986
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30.668

30.668
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31.002
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31.578
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32.514

32.586

32.586

32.689

32.689

32.751

32.751

32.826

32.826

32.898

32.898
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32.97

33.064

33.064
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33.126
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33.188
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33.251
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33.33

33.396

33.396

33.497

33.497

33.537

33.537

33.627

33.627

33.684

33.684

33.766

33.766

33.842

33.842

33.905

33.905

33.976

33.976

34.033

34.033

34.121

34.121

34.171

34.171

34.243

34.243

34.322

34.322

34.383

34.383

34.456

34.456

34.523

34.523

34.579

34.579

34.677

34.677

34.772

34.772

34.837

34.837

34.891

34.891

34.986

34.986

35.057

35.057

35.103

35.103

35.214

35.214

35.287

35.287

35.365

35.365

35.434

35.434

35.505

35.505

35.582

35.582

35.685

35.685

35.79

35.79

35.881

35.881

35.967

35.967

36.052

36.052

36.158

36.158

36.247

36.247

36.329

36.329



VS980824

		0.0001		4.3		0.0001		0.0001

		0.0001		4.2		0.0001		0.0001

		0.0001		4.2		0.0001		0.0002

		0.0002		4.2		0.0001		0.0002

		0.0002		4.2		0.0001		0.0003

		0.0003		4.2		0.0001		0.0004

		0.0003		4.2		0.0002		0.0004

		0.0004		4.2		0.0003		0.0005

		0.0005		4.2		0.0004		0.0007

		0.0005		4.2		0.0003		0.0008

		0.0003		4.2		0.0002		0.0005

		0.0005		4.1		0.0005		0.0006

		0.0011		4.1		0.001		0.0012

		0.0023		4		0.0021		0.0024

		0.0044		4		0.0042		0.0047

		0.0082		4		0.0079		0.0084

		0.0145		4		0.0139		0.0151

		0.0256		4		0.0246		0.0265

		0.0433		4		0.0421		0.0444

		0.0708		4		0.069		0.0725

		0.1117		4		0.1079		0.1156

		0.1739		4		0.1666		0.1812

		0.2732		4		0.2635		0.2828

		0.4208		3.9		0.4047		0.437

		0.6572		3.9		0.6321		0.6824

		1.0459		4		1.0246		1.0672

		1.6282		3.9		1.5991		1.6573

		2.4102		3.9		2.3722		2.4483

		3.4388		3.9		3.3946		3.483

		4.6809		3.9		4.6239		4.738

		6.1502		3.9		6.0214		6.2789

		7.672		3.9		7.5211		7.823

		9.6054		3.9		9.2498		9.9609

		11.098		3.9		10.4463		11.7498

		12.604		3.9		11.5979		13.6102

		13.8855		3.8		12.7313		15.0398

		13.4659		3.8		12.0095		14.9224

		13.8173		3.8		12.4967		15.138

		13.6511		3.9		12.93		14.3722

		12.1564		3.9		11.3319		12.9809

		11.0049		3.8		9.5311		12.4788

		9.4341		3.8		7.8945		10.9736

		7.615		3.7		6.0597		9.1703

		6.3033		3.7		4.6735		7.9332

		5.5202		3.8		3.9748		7.0655

		4.7776		3.8		3.3287		6.2264

		3.9672		3.8		2.7297		5.2047

		2.7808		3.8		1.7015		3.8601

		2.0485		3.8		1.216		2.881

		1.8148		3.8		1.2485		2.3811

		1.7948		3.8		1.2673		2.3223

		1.7966		3.8		1.3942		2.199

				3.8

				3.8

				3.8

				3.7

				3.7

				3.7

				3.7

				3.6

				3.6

				3.6

				3.6

				3.7

				3.6

				3.6

				3.6

				3.6

				3.6

				3.7

				3.7

				3.8

				3.8

				3.8

				3.8

				3.8

				3.7

				3.7

				3.7

				3.6

				3.6

				3.6

				3.6

				3.5

				3.5

				3.6

				3.6

				3.5

				3.5

				3.5

				3.5

				3.5

				3.5

				3.4

				3.4

				3.4

				3.4

				3.4

				3.4

				3.4

				3.4

				3.4

				3.4

				3.4

				3.4

				3.4

				3.4

				3.4

				3.4

				3.4

				3.4

				3.3

				3.3

				3.3

				3.3

				3.3

				3.3

				3.3

				3.3

				3.3

				3.3

				3.2

				3.2

				3.3

				3.3

				3.3

				3.3

				3.4

				3.4

				3.5

				3.6

				3.6

				3.5

				3.4

				3.3

				3.3

				3.3

				3.3

				3.3

				3.2

				3.2

				3.1

				3.1

				3

				3

				3

				3.1

				3.1

				3.1

				3.1

				3.1

				3.2

				3.2

				3.2

				3.1

				3.1

				3.1

				3.1

				3

				3

				3

				3

				3

				3.1

				3.2

				3.3

				3.2

				3.2

				3.1

				3.3

				3.5

				3.6

				3.6

				3.7

				3.7

				4

				4

				3.9

				3.8

				3.6

				3.6

				3.5

				3.5

				3.5

				3.6

				3.5

				3.5

				3.5

				3.5

				3.5

				3.5

				3.5

				3.5

				3.5

				3.5

				3.6

				3.6

				3.6

				3.5

				3.5

				3.5

				3.5

				3.5

				3.4

				3.3

				3.3

				3.2

				3.2

				3.3

				3.3

				3.3

				3.3

				3.3

				3.2

				3.2

				3.1

				3

				3

				3

				3

				3

				3

				3

				2.9

				2.8

				2.8

				2.8

				2.8

				2.9

				2.9

				2.9

				2.8

				2.7

				2.7

				2.7

				2.7

				2.7

				2.6

				2.5

				2.5

				2.5

				2.5

				2.6

				2.5

				2.5

				2.6

				2.7

				2.8

				2.8

				2.8

				2.9

				3

				3.2

				3.2

				3

				2.7

				2.6

				2.4

				2.4

				2.4

				2.4

				2.4

				2.3

				2.3

				2.3

				2.3

				2.3

				2.4

				2.4

				2.4

				2.3

				2.3

				2.4

				2.6

				2.7

				2.7

				2.7

				2.7

				2.9

				3.1

				3.1

				3.1

				3.2

				3.3

				3.3

				3.3

				3.4

				3.5

				3.8

				4

				4.3

				4.5

				4.6

				4.7

				4.7

				4.7

				4.8

				4.7

				4.8

				5

				5.4

				5.5

				5.5

				5.6

				5.7

				6

				6.4

				6.9

				7.2

				7.1

				6.9

				6.6

				6.6

				6.3

				6.3

				6.4

				6.4

				6.3

				6.3

				6.3

				6.4

				6.6

				6.8

				6.7

				6.4

				6.1

				6.3

				6.2

				6.2

				6.3

				6.3

				6.2

				6.1

				6.1

				6

				6

				5.8

				5.6

				5.3

				5

				4.6

				4.1

				3.7

				3.5

				3.3

				3.1

				3.2

				3.2

				3.4

				4

				4.7

				5

				5.1

				5.1

				5

				5

				5

				5.2

				5.9

				6.5

				6.9

				7.3

				7.4

				7.4

				7.3

				6.9

				6.4

				5.9

				5.8

				5.7

				5.8

				6

				6.1

				6.2

				6.3

				6.4

				6.5

				6.6

				6.9

				7.2

				7.3

				7.4

				7.3

				7.2

				7.1

				7

				6.9

				6.8

				6.7

				6.7

				6.7

				6.8

				6.9

				6.8

				6.8

				6.7

				6.7

				6.7

				6.9

				7.2

				7.3

				7.2

				6.9

				6.8

				6.3

				5.9

				5.7

				5.7

				5.7

				5.8

				6.2

				6.3

				6.4

				6.4

				6.5

				6.5

				6.6

				6.6

				6.6

				6.6

				6.7

				6.7

				6.8

				6.8

				7

				7

				7.1

				7.2

				7.2

				7.2

				7.2

				7.2

				7.2

				7.2

				7.2

				7.3

				7.3

				7.3

				7.4

				7.7

				7.8

				7.9

				8.2

				8.3

				8.4

				8.6

				8.6

				8.6

				8.9

				9.2

				9.3

				9.5

				9.7

				9.7

				9.8

				9.8

				9.7

				9.8

				9.7

				9.6

				9.6

				9.7

				9.7

				9.6

				9.6

				9.6

				9.8

				10.1

				10.1

				10.4

				10.7

				11

				11.3

				11.3

				11.4

				11.6

				11.6

				11.6

				11.7

				11.8

				11.8

				11.8

				11.8

				11.8

				11.7

				11.7

				11.6

				11.5

				11.7

				11.8

				11.9

				11.9

				11.9

				11.9

				11.8

				11.9

				11.9

				11.9

				11.9

				11.9

				11.9

				11.9

				12.1

				12.1

				12

				12

				12.1

				12.1

				12.1

				12.1

				12.2

				12.2

				12.2

				12.2

				12.1

				12.1

				12.1

				12.1

				12.1

				12.2

				12.3

				12.3

				12.3

				12.3

				12.2

				12.1

				12.1

				11.9

				11.8

				11.8

				11.7

				11.6

				11.5

				11.3

				11.3

				11.2

				11.2

				11.2

				11.3

				11.3

				11.4

				11.7

				11.8

				11.9

				12.1

				12.1

				12.1

				12.3

				12.6

				12.7

				12.7

				12.7

				12.7

				12.8

				12.8

				12.6

				12.7

				12.6

				12.5

				12.3

				12.2

				12

				11.8

				11.5

				11.4

				11.3

				11.1

				10.9

				10.8

				10.7

				10.6

				10.3

				10.3

				9.9

				9.9

				9.6

				9.5

				9.5

				9.4

				9.4

				9.3

				9.1

				9.1

				9.2

				9.1

				9.1

				9

				9.1

				9.1

				9

				9

				9.2

				9.5

				9.5

				9.9

				9.9

				9.9

				10

				10.3

				10.4

				10.7

				11.1

				11.4

				11.5

				11.8

				12

				12.1

				12.5

				12.6

				12.7

				12.9

				12.9

				12.9

				12.8

				12.7

				12.7

				12.5

				12.5

				12.5

				12.3

				12.3

				12.2

				12.2

				11.9

				12.3

				11.8

				11.8

				11.7

				11.6

				11.6

				11.5

				11.3

				11.3

				11.4

				11.1

				11

				10.9

				10.8

				10.7

				10.7

				10.7

				10.4

				10.6

				10.6

				10.3

				10.4

				10.2

				10.3

				10.2

				10.2

				10.2

				10.2

				10.1

				10.1

				10

				10

				9.9

				9.8

				9.8

				9.7

				9.7

				9.7

				9.6

				9.6

				9.5

				9.4

				9.4

				9.3

				9.3

				9.2

				9.2

				9.1

				9

				8.9

				9

				9.1

				9

				9

				8.8

				8.8

				8.6

				8.5

				8.6

				8.5

				8.6

				8.4

				8.4

				8.2

				8.1

				8.1

				8.2

				8.2

				8

				8

				7.8

				7.8

				7.7

				7.6

				7.6

				7.6

				7.6

				7.5

				7.5

				7.4

				7.4

				7.4

				7.4

				7.1

				7.1

				7.1

				7

				6.8

				6.8

				6.9

				6.8

				6.6

				6.5

				6.4

				6.3

				6.3

				6.2

				6.1

				6.1

				6

				6

				6

				5.9

				5.9

				5.8

				5.7

				5.7

				5.6

				5.5

				5.5

				5.5

				5.5

				5.5

				5.5

				5.4

				5.3

				5.3

				5.2

				5.1

				5.1

				5.1

				5

				4.9

				4.8

				4.8

				4.8

				4.7

				4.6

				4.6

				4.5

				4.5

				4.4

				4.3

				4.3

				4.2

				4.1

				4

				4

				4

				3.9

				3.9



Aug-24

CMAM

Sonde

O3 partial pressure

Altitude (km)

89.5176

0.51

89.5176

89.5176

87.8767

0.568

87.8767

87.8767

86.2411

0.617

86.2411

86.2411

84.6931

0.653

84.6931

84.6931

83.164

0.687

83.164

83.164

81.6601

0.736

81.6601

81.6601

80.1408

0.747

80.1408

80.1408

78.5873

0.799

78.5873

78.5873

76.9838

0.858

76.9838

76.9838

75.3178

0.921

75.3178

75.3178

73.595

0.982

73.595

73.595

71.7837

1.041

71.7837

71.7837

69.8968

1.096

69.8968

69.8968

67.9107

1.154

67.9107

67.9107

65.8267

1.219

65.8267

65.8267

63.6855

1.29

63.6855

63.6855

61.4898

1.331

61.4898

61.4898

59.2503

1.358

59.2503

59.2503

56.9938

1.377

56.9938

56.9938

54.7117

1.404

54.7117

54.7117

52.4247

1.422

52.4247

52.4247

50.1548

1.439

50.1548

50.1548

47.8739

1.453

47.8739

47.8739

45.697

1.471

45.697

45.697

43.5467

1.476

43.5467

43.5467

41.4723

1.488

41.4723

41.4723

39.4837

1.501

39.4837

39.4837

37.5757

1.521

37.5757

37.5757

35.7387

1.548

35.7387

35.7387

33.9861

1.579

33.9861

33.9861

32.3005

1.616

32.3005

32.3005

30.7688

1.645

30.7688

30.7688

29.0915

1.661

29.0915

29.0915

27.7586

1.678

27.7586

27.7586

26.3221

1.698

26.3221

26.3221

24.8853

1.737

24.8853

24.8853

23.5056

1.77

23.5056

23.5056

22.2043

1.801

22.2043

22.2043

20.8481

1.839

20.8481

20.8481

19.6202

1.878

19.6202

19.6202

18.4063

1.911

18.4063

18.4063

17.234

1.937

17.234

17.234

16.1164

1.959

16.1164

16.1164

14.9489

1.99

14.9489

14.9489

13.8704

2.012

13.8704

13.8704

12.7968

2.036

12.7968

12.7968

11.7569

2.063

11.7569

11.7569

10.7256

2.085

10.7256

10.7256

9.7502

2.115

9.7502

9.7502

8.7937

2.158

8.7937

8.7937

7.8363

2.184

7.8363

7.8363

6.9199

2.206

6.9199

6.9199

2.232

2.266

2.303

2.341

2.379

2.413

2.447

2.479

2.515

2.548

2.584

2.622

2.662

2.693

2.723

2.755

2.788

2.818

2.845

2.879

2.909

2.94

2.973

3.007

3.048

3.069

3.081

3.117

3.148

3.179

3.208

3.244

3.277

3.306

3.339

3.376

3.411

3.442

3.479

3.512

3.539

3.554

3.566

3.591

3.612

3.645

3.672

3.703

3.734

3.763

3.786

3.811

3.842

3.872

3.892

3.913

3.938

3.968

4.001

4.039

4.071

4.102

4.138

4.182

4.224

4.269

4.32

4.375

4.423

4.47

4.517

4.566

4.613

4.664

4.711

4.759

4.808

4.857

4.905

4.954

4.999

5.045

5.096

5.146

5.192

5.241

5.289

5.33

5.373

5.415

5.456

5.491

5.532

5.569

5.608

5.643

5.674

5.681

5.711

5.742

5.775

5.81

5.841

5.873

5.911

5.946

5.984

6.021

6.059

6.099

6.133

6.173

6.217

6.258

6.3

6.34

6.385

6.427

6.47

6.515

6.56

6.603

6.648

6.689

6.732

6.771

6.809

6.848

6.888

6.929

6.966

7.007

7.046

7.085

7.127

7.164

7.203

7.24

7.275

7.312

7.326

7.344

7.381

7.419

7.454

7.491

7.524

7.561

7.596

7.634

7.669

7.705

7.74

7.77

7.803

7.835

7.868

7.905

7.937

7.97

8.006

8.041

8.077

8.115

8.151

8.182

8.218

8.252

8.289

8.329

8.366

8.402

8.441

8.48

8.519

8.549

8.586

8.623

8.662

8.701

8.738

8.777

8.818

8.857

8.889

8.931

8.967

9.007

9.047

9.089

9.129

9.173

9.215

9.254

9.296

9.333

9.342

9.388

9.435

9.481

9.529

9.571

9.617

9.658

9.705

9.752

9.798

9.841

9.89

9.935

9.98

10.02

10.067

10.113

10.16

10.206

10.252

10.294

10.335

10.38

10.426

10.468

10.511

10.536

10.555

10.6

10.644

10.68

10.724

10.766

10.807

10.846

10.887

10.926

10.962

11.001

11.043

11.079

11.12

11.159

11.198

11.234

11.275

11.322

11.368

11.412

11.456

11.493

11.536

11.581

11.624

11.667

11.709

11.752

11.785

11.823

11.864

11.903

11.942

11.974

11.979

12.013

12.055

12.096

12.136

12.178

12.223

12.265

12.303

12.347

12.397

12.44

12.49

12.537

12.577

12.624

12.67

12.719

12.764

12.809

12.849

12.894

12.939

12.985

13.027

13.072

13.11

13.157

13.201

13.246

13.291

13.339

13.375

13.425

13.471

13.52

13.566

13.616

13.663

13.705

13.748

13.791

13.837

13.861

13.881

13.924

13.964

14.007

14.054

14.094

14.135

14.178

14.214

14.26

14.302

14.343

14.388

14.435

14.472

14.516

14.563

14.606

14.654

14.689

14.737

14.778

14.823

14.866

14.911

14.952

14.99

15.035

15.076

15.119

15.164

15.208

15.243

15.288

15.327

15.37

15.415

15.456

15.494

15.536

15.58

15.623

15.671

15.709

15.747

15.792

15.841

15.885

15.932

15.981

16.021

16.067

16.116

16.165

16.213

16.261

16.301

16.347

16.392

16.436

16.482

16.508

16.522

16.56

16.601

16.644

16.689

16.733

16.779

16.823

16.864

16.909

16.961

17.007

17.059

17.11

17.153

17.203

17.257

17.306

17.351

17.408

17.449

17.5

17.552

17.598

17.651

17.7

17.74

17.789

17.837

17.884

17.93

17.971

18.009

18.057

18.106

18.155

18.187

18.247

18.289

18.339

18.391

18.442

18.496

18.552

18.6

18.655

18.708

18.762

18.812

18.819

18.867

18.905

18.952

19.005

19.051

19.098

19.144

19.186

19.235

19.282

19.325

19.373

19.422

19.472

19.511

19.564

19.603

19.654

19.707

19.763

19.81

19.865

19.921

19.979

20.039

20.095

20.147

20.199

20.255

20.31

20.364

20.415

20.461

20.51

20.562

20.614

20.662

20.716

20.755

20.804

20.852

20.901

20.948

20.998

21.002

21.05

21.094

21.142

21.192

21.245

21.295

21.352

21.392

21.442

21.502

21.55

21.605

21.659

21.703

21.754

21.814

21.866

21.919

21.976

22.025

22.071

22.127

22.18

22.226

22.279

22.342

22.377

22.427

22.481

22.53

22.583

22.634

22.692

22.735

22.789

22.832

22.898

22.954

23.003

23.053

23.105

23.161

23.216

23.28

23.331

23.381

23.429

23.483

23.541

23.586

23.648

23.698

23.758

23.806

23.857

23.917

23.973

24.028

24.092

24.141

24.197

24.248

24.311

24.336

24.373

24.437

24.491

24.546

24.608

24.669

24.726

24.786

24.845

24.899

24.943

25.002

25.055

25.108

25.158

25.211

25.266

25.315

25.365

25.409

25.473

25.518

25.58

25.635

25.679

25.741

25.802

25.863

25.929

25.988

26.043

26.095

26.159

26.209

26.275

26.337

26.4

26.451

26.503

26.557

26.62

26.681

26.735

26.779

26.847

26.911

26.947

27.001

27.028

27.072

27.119

27.185

27.241

27.295

27.359

27.424

27.485

27.548

27.614

27.667

27.741

27.786

27.855

27.911

27.973

28.021

28.094

28.158

28.207

28.257

28.314

28.372

28.428

28.496

28.552

28.595

28.665

28.731

28.795

28.87

28.926

28.984

29.066

29.132

29.185

29.252

29.319

29.382

29.458

29.503

29.579

29.634

29.682

29.751

29.801

29.851

29.915

29.986

30.04

30.089

30.154

30.22

30.28

30.344

30.404

30.465

30.543

30.611

30.668

30.732

30.806

30.855

30.933

31.002

31.066

31.133

31.183

31.244

31.326

31.386

31.464

31.511

31.578

31.638

31.705

31.777

31.787

31.822

31.898

31.963

32.035

32.11

32.161

32.226

32.291

32.363

32.447

32.514

32.586

32.689

32.751

32.826

32.898

32.97

33.064

33.126

33.188

33.251

33.33

33.396

33.497

33.537

33.627

33.684

33.766

33.842

33.905

33.976

34.033

34.121

34.171

34.243

34.322

34.383

34.456

34.523

34.579

34.677

34.772

34.837

34.891

34.986

35.057

35.103

35.214

35.287

35.365

35.434

35.505

35.582

35.685

35.79

35.881

35.967

36.052

36.158

36.247

36.329



		173.3567		179.8138		166.8996		303.15

		166.8785		175.301		158.456		297.95

		163.8066		173.1062		154.507		297.55

		161.4264		171.9931		150.8597		297.05

		158.9606		168.4482		149.473		296.55

		157.3798		164.1349		150.6247		296.05

		160.3306		167.8226		152.8386		295.95

		162.3739		169.1579		155.5899		295.65

		168.4834		172.8567		164.1101		295.15

		174.6059		179.5906		169.6212		294.55

		181.7881		187.8617		175.7145		293.95

		188.044		191.9573		184.1307		293.35

		195.5542		198.97		192.1384		292.75

		204.2376		207.5902		200.885		292.15

		214.4091		217.4922		211.326		291.65

		224.3664		226.4951		222.2377		290.85

		234.6345		237.3512		231.9178		290.45

		243.366		245.8103		240.9217		290.05

		250.9525		252.6543		249.2507		289.75

		257.5458		259.1656		255.926		289.45

		262.9291		264.8705		260.9877		289.35

		266.18		268.1104		264.2496		289.15
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Aug-24

CMAM

Temperature (k)

Altitude (km)

89.5176

89.5176

89.5176

0.51

87.8767

87.8767

87.8767

0.568

86.2411

86.2411

86.2411

0.617

84.6931

84.6931

84.6931

0.653

83.164

83.164

83.164

0.687

81.6601

81.6601

81.6601

0.736

80.1408

80.1408

80.1408

0.747

78.5873

78.5873

78.5873

0.799

76.9838

76.9838

76.9838

0.858

75.3178

75.3178

75.3178

0.921

73.595

73.595

73.595

0.982

71.7837

71.7837

71.7837

1.041

69.8968

69.8968

69.8968

1.096

67.9107

67.9107

67.9107

1.154

65.8267

65.8267

65.8267

1.219

63.6855

63.6855

63.6855

1.29

61.4898

61.4898

61.4898

1.331

59.2503

59.2503

59.2503

1.358

56.9938

56.9938

56.9938

1.377

54.7117

54.7117

54.7117

1.404

52.4247

52.4247

52.4247

1.422

50.1548

50.1548

50.1548

1.439

47.8739

47.8739

47.8739

1.453

45.697

45.697

45.697

1.471

43.5467

43.5467

43.5467

1.476

41.4723

41.4723

41.4723

1.488

39.4837

39.4837

39.4837

1.501

37.5757

37.5757

37.5757

1.521

35.7387

35.7387

35.7387

1.548

33.9861

33.9861

33.9861

1.579

32.3005

32.3005

32.3005

1.616

30.7688

30.7688

30.7688

1.645

29.0915

29.0915

29.0915

1.661

27.7586

27.7586

27.7586

1.678

26.3221

26.3221

26.3221

1.698

24.8853

24.8853

24.8853

1.737

23.5056

23.5056

23.5056

1.77

22.2043

22.2043

22.2043

1.801

20.8481

20.8481

20.8481

1.839

19.6202

19.6202

19.6202

1.878

18.4063

18.4063

18.4063

1.911

17.234

17.234

17.234

1.937

16.1164

16.1164

16.1164

1.959

14.9489

14.9489

14.9489

1.99

13.8704

13.8704

13.8704

2.012

12.7968

12.7968

12.7968

2.036

11.7569

11.7569

11.7569

2.063

10.7256

10.7256

10.7256

2.085

9.7502

9.7502

9.7502

2.115

8.7937

8.7937

8.7937

2.158

7.8363

7.8363

7.8363

2.184

6.9199

6.9199

6.9199

2.206

2.232

2.266

2.303

2.341

2.379

2.413

2.447

2.479

2.515

2.548

2.584

2.622

2.662

2.693

2.723

2.755

2.788

2.818

2.845

2.879

2.909

2.94

2.973

3.007

3.048

3.069

3.081

3.117

3.148

3.179

3.208

3.244

3.277

3.306

3.339

3.376

3.411

3.442

3.479

3.512

3.539

3.554

3.566

3.591

3.612

3.645

3.672

3.703

3.734

3.763

3.786

3.811

3.842

3.872

3.892

3.913

3.938

3.968

4.001

4.039

4.071

4.102

4.138

4.182

4.224

4.269

4.32

4.375

4.423

4.47

4.517

4.566

4.613

4.664

4.711

4.759

4.808

4.857

4.905

4.954

4.999

5.045

5.096

5.146

5.192

5.241

5.289

5.33

5.373

5.415

5.456

5.491

5.532

5.569

5.608

5.643

5.674

5.681

5.711

5.742

5.775

5.81

5.841

5.873

5.911

5.946

5.984

6.021

6.059

6.099

6.133

6.173

6.217

6.258

6.3

6.34

6.385

6.427

6.47

6.515

6.56

6.603

6.648

6.689

6.732

6.771

6.809

6.848

6.888

6.929

6.966

7.007

7.046

7.085

7.127

7.164

7.203

7.24

7.275

7.312

7.326

7.344

7.381

7.419

7.454

7.491

7.524

7.561

7.596

7.634

7.669

7.705

7.74

7.77

7.803

7.835

7.868

7.905

7.937

7.97

8.006

8.041

8.077

8.115

8.151

8.182

8.218

8.252

8.289

8.329

8.366

8.402

8.441

8.48

8.519

8.549

8.586

8.623

8.662

8.701

8.738

8.777

8.818

8.857

8.889

8.931

8.967

9.007

9.047

9.089

9.129

9.173

9.215

9.254

9.296

9.333

9.342

9.388

9.435

9.481

9.529

9.571

9.617

9.658

9.705

9.752

9.798

9.841

9.89

9.935

9.98

10.02

10.067

10.113

10.16

10.206

10.252

10.294

10.335

10.38

10.426

10.468

10.511

10.536

10.555

10.6

10.644

10.68

10.724

10.766

10.807

10.846

10.887

10.926

10.962

11.001

11.043

11.079

11.12

11.159

11.198

11.234

11.275

11.322

11.368

11.412

11.456

11.493

11.536

11.581

11.624

11.667

11.709

11.752

11.785

11.823

11.864

11.903

11.942

11.974

11.979

12.013

12.055

12.096

12.136

12.178

12.223

12.265

12.303

12.347

12.397

12.44

12.49

12.537

12.577

12.624

12.67

12.719

12.764

12.809

12.849

12.894

12.939

12.985

13.027

13.072

13.11

13.157

13.201

13.246

13.291

13.339

13.375

13.425

13.471

13.52

13.566

13.616

13.663

13.705

13.748

13.791

13.837

13.861

13.881

13.924

13.964

14.007

14.054

14.094

14.135

14.178

14.214

14.26

14.302

14.343

14.388

14.435

14.472

14.516

14.563

14.606

14.654

14.689

14.737

14.778

14.823

14.866

14.911

14.952

14.99

15.035

15.076

15.119

15.164

15.208

15.243

15.288

15.327

15.37

15.415

15.456

15.494

15.536

15.58

15.623

15.671

15.709

15.747

15.792

15.841

15.885

15.932

15.981

16.021

16.067

16.116

16.165

16.213

16.261

16.301

16.347

16.392

16.436

16.482

16.508

16.522

16.56

16.601

16.644

16.689

16.733

16.779

16.823

16.864

16.909

16.961

17.007

17.059

17.11

17.153

17.203

17.257

17.306

17.351

17.408

17.449

17.5

17.552

17.598

17.651

17.7

17.74

17.789

17.837

17.884

17.93

17.971

18.009

18.057

18.106

18.155

18.187

18.247

18.289

18.339

18.391

18.442

18.496

18.552

18.6

18.655

18.708

18.762

18.812

18.819

18.867

18.905

18.952

19.005

19.051

19.098

19.144

19.186

19.235

19.282

19.325

19.373

19.422

19.472

19.511

19.564

19.603

19.654

19.707

19.763

19.81

19.865

19.921

19.979

20.039

20.095

20.147

20.199

20.255

20.31

20.364

20.415

20.461

20.51

20.562

20.614

20.662

20.716

20.755

20.804

20.852

20.901

20.948

20.998

21.002

21.05

21.094

21.142

21.192

21.245

21.295

21.352

21.392

21.442

21.502

21.55

21.605

21.659

21.703

21.754

21.814

21.866

21.919

21.976

22.025

22.071

22.127

22.18

22.226

22.279

22.342

22.377

22.427

22.481

22.53

22.583

22.634

22.692

22.735

22.789

22.832

22.898

22.954

23.003

23.053

23.105

23.161

23.216

23.28

23.331

23.381

23.429

23.483

23.541

23.586

23.648

23.698

23.758

23.806

23.857

23.917

23.973

24.028

24.092

24.141

24.197

24.248

24.311

24.336

24.373

24.437

24.491

24.546

24.608

24.669

24.726

24.786

24.845

24.899

24.943

25.002

25.055

25.108

25.158

25.211

25.266

25.315

25.365

25.409

25.473

25.518

25.58

25.635

25.679

25.741

25.802

25.863

25.929

25.988

26.043

26.095

26.159

26.209

26.275

26.337

26.4

26.451

26.503

26.557

26.62

26.681

26.735

26.779

26.847

26.911

26.947

27.001

27.028

27.072

27.119

27.185

27.241

27.295

27.359

27.424

27.485

27.548

27.614

27.667

27.741

27.786

27.855

27.911

27.973

28.021

28.094

28.158

28.207

28.257

28.314

28.372

28.428

28.496

28.552

28.595

28.665

28.731

28.795

28.87

28.926

28.984

29.066

29.132

29.185

29.252

29.319

29.382

29.458

29.503

29.579

29.634

29.682

29.751

29.801

29.851

29.915

29.986

30.04

30.089

30.154

30.22

30.28

30.344

30.404

30.465

30.543

30.611

30.668

30.732

30.806

30.855

30.933

31.002

31.066

31.133

31.183

31.244

31.326

31.386

31.464

31.511

31.578

31.638

31.705

31.777

31.787

31.822

31.898

31.963

32.035

32.11

32.161

32.226

32.291

32.363

32.447

32.514

32.586

32.689

32.751

32.826

32.898

32.97

33.064

33.126

33.188

33.251

33.33

33.396

33.497

33.537

33.627

33.684

33.766

33.842

33.905

33.976

34.033

34.121

34.171

34.243

34.322

34.383

34.456

34.523

34.579

34.677

34.772

34.837

34.891

34.986

35.057

35.103

35.214

35.287

35.365

35.434

35.505

35.582

35.685

35.79

35.881

35.967

36.052

36.158

36.247

36.329



				Pressure(hPa)		Time(s)		gpm		Z		T(C)		Humid%		Tbox		O3						Nair=((6.022E23x10E-6)/(8.31))*(P(Pa)/T(k))								CMAM				Alt		O3 Mean 21 years		O3+std		O3-STD				T mean		STD		T+std		T-std

				950.45		0		510		0.51		30		45		32.2		4.3		270		2.6		303.15		2.27201623228861E+19						Aug-24		0.0001		89.5176		0		0.0001		0.0001				173.3567		6.4571		179.8138		166.8996

				944.2		10		568		0.568		24.8		28		32.2		4.2		283		2.9		297.95		2.29646765937072E+19						SZA=45		0.0001		87.8767		0		0.0001		0.0001				166.8785		8.4225		175.301		158.456

				938.92		20		617		0.617		24.4		28		32.2		4.2		279		3.4		297.55		2.28669563569795E+19						pm		0.0001		86.2411		0		0.0002		0.0001				163.8066		9.2996		173.1062		154.507

				935.03		30		653		0.653		23.9		28		32.2		4.2		274		3.4		297.05		2.28105478440121E+19								0.0002		84.6931		0.0001		0.0002		0.0001				161.4264		10.5667		171.9931		150.8597

				931.38		40		687		0.687		23.4		29		32.3		4.2		274		3.7		296.55		2.27598139129472E+19						O3		0.0002		83.164		0.0001		0.0003		0.0001				158.9606		9.4876		168.4482		149.473

				926.17		50		736		0.736		22.9		29		32.3		4.2		277		4.4		296.05		2.26707230439454E+19						Partial		0.0003		81.6601		0.0001		0.0004		0.0001				157.3798		6.7551		164.1349		150.6247

				925		52		747		0.747		22.8		29		32.4		4.2		277		4.4		295.95		2.26497345125907E+19						Pressure		0.0003		80.1408		0.0001		0.0004		0.0002				160.3306		7.492		167.8226		152.8386

				919.41		60		799		0.799		22.5		30		32.4		4.2		277		4.7		295.65		2.25357007535865E+19								0.0004		78.5873		0.0001		0.0005		0.0003				162.3739		6.784		169.1579		155.5899

				913.14		70		858		0.858		22		31		32.4		4.2		999		999.9		295.15		2.24199328371855E+19								0.0005		76.9838		0.0001		0.0007		0.0004				168.4834		4.3733		172.8567		164.1101

				906.48		80		921		0.921		21.4		32		32.4		4.2		279		5.4		294.55		2.23017491651893E+19								0.0005		75.3178		0.0002		0.0008		0.0003				174.6059		4.9847		179.5906		169.6212

				900.09		90		982		0.982		20.8		32		32.4		4.2		280		5.6		293.95		2.21897392849664E+19								0.0003		73.595		0.0001		0.0005		0.0002				181.7881		6.0736		187.8617		175.7145

				893.95		100		1041		1.041		20.2		33		32.5		4.1		281		5.9		293.35		2.20834470145178E+19								0.0005		71.7837		0.0001		0.0006		0.0005				188.044		3.9133		191.9573		184.1307

				888.3		110		1096		1.096		19.6		34		32.5		4.1		275		6.1		292.75		2.19888484340269E+19								0.0011		69.8968		0.0001		0.0012		0.001				195.5542		3.4158		198.97		192.1384

				882.25		120		1154		1.154		19		36		32.5		4		266		5.8		292.15		2.18839394150961E+19								0.0023		67.9107		0.0002		0.0024		0.0021				204.2376		3.3526		207.5902		200.885

				875.59		130		1219		1.219		18.5		36		32.4		4		262		5		291.65		2.17559744208179E+19								0.0044		65.8267		0.0002		0.0047		0.0042				214.4091		3.0831		217.4922		211.326

				868.36		140		1290		1.29		17.7		37		32.4		4		263		4.3		290.85		2.16356760042094E+19								0.0082		63.6855		0.0003		0.0084		0.0079				224.3664		2.1287		226.4951		222.2377

				864.13		150		1331		1.331		17.3		38		32.5		4		273		3.7		290.45		2.15599341160931E+19								0.0145		61.4898		0.0006		0.0151		0.0139				234.6345		2.7167		237.3512		231.9178

				861.39		160		1358		1.358		16.9		39		32.5		4		291		3.1		290.05		2.15212098996999E+19								0.0256		59.2503		0.0009		0.0265		0.0246				243.366		2.4443		245.8103		240.9217

				859.5		170		1377		1.377		16.6		40		32.5		4		296		2.9		289.75		2.14962232473532E+19								0.0433		56.9938		0.0012		0.0444		0.0421				250.9525		1.7018		252.6543		249.2507

				856.77		180		1404		1.404		16.3		40		32.6		4		286		3.2		289.45		2.1450154500662E+19								0.0708		54.7117		0.0017		0.0725		0.069				257.5458		1.6198		259.1656		255.926

				854.89		190		1422		1.422		16.2		39		32.6		4		280		3.9		289.35		2.14104836413913E+19								0.1117		52.4247		0.0039		0.1156		0.1079				262.9291		1.9414		264.8705		260.9877

				853.23		200		1439		1.439		16		41		32.6		4		999		999.9		289.15		2.13836899014977E+19								0.1739		50.1548		0.0073		0.1812		0.1666				266.18		1.9304		268.1104		264.2496

				851.77		210		1453		1.453		15.9		42		32.6		4		285		4.7		289.05		2.13544845754933E+19								0.2732		47.8739		0.0097		0.2828		0.2635				267.3908		1.7621		269.1529		265.6287

				850		218		1471		1.471		15.7		42		32.6		3.9		285		5		288.85		2.13248645454286E+19								0.4208		45.697		0.0162		0.437		0.4047				266.8501		1.9484		268.7985		264.9017

				849.48		220		1476		1.476		15.7		42		32.6		3.9		285		5		288.85		2.1311818745942E+19								0.6572		43.5467		0.0251		0.6824		0.6321				265.729		1.4802		267.2092		264.2488

				848.24		230		1488		1.488		15.5		43		32.7		4		286		5.3		288.65		2.12954545236623E+19								1.0459		41.4723		0.0213		1.0672		1.0246				262.3801		1.4312		263.8113		260.9489

				847		240		1501		1.501		15.4		43		32.7		3.9		289		5.6		288.55		2.12716931268234E+19								1.6282		39.4837		0.0291		1.6573		1.5991				257.7191		1.4355		259.1546		256.2836

				844.93		250		1521		1.521		15.2		43		32.7		3.9		290		5.2		288.35		2.12344248376119E+19								2.4102		37.5757		0.038		2.4483		2.3722				253.5479		1.5408		255.0887		252.0071

				842.26		260		1548		1.548		15		44		32.8		3.9		290		5		288.15		2.11820154005395E+19								3.4388		35.7387		0.0442		3.483		3.3946				249.6577		1.4663		251.124		248.1914

				839.18		270		1579		1.579		14.7		44		32.7		3.9		294		5.4		287.85		2.11265517811519E+19								4.6809		33.9861		0.057		4.738		4.6239				245.4971		1.2012		246.6983		244.2959

				835.5		280		1616		1.616		14.4		44		32.7		3.9		297		6.2		287.55		2.10558515329621E+19								6.1502		32.3005		0.1288		6.2789		6.0214				241.9145		1.1222		243.0367		240.7923

				832.65		290		1645		1.645		14.1		45		32.7		3.9		292		7.1		287.25		2.10059426969928E+19								7.672		30.7688		0.1509		7.823		7.5211				238.8244		1.0549		239.8793		237.7695

				831.02		300		1661		1.661		13.9		46		32.7		3.9		286		7.4		287.05		2.09794284403926E+19								9.6054		29.0915		0.3555		9.9609		9.2498				235.6996		1.0872		236.7868		234.6124

				829.4		310		1678		1.678		13.6		47		32.7		3.9		290		7.3		286.75		2.0960436947953E+19								11.098		27.7586		0.6518		11.7498		10.4463				232.9829		1.2637		234.2466		231.7192

				827.38		320		1698		1.698		13.4		47		32.7		3.9		298		7.3		286.55		2.09239817816881E+19								12.604		26.3221		1.0061		13.6102		11.5979				231.044		1.401		232.445		229.643

				823.55		330		1737		1.737		13.2		48		32.8		3.8		302		7.5		286.35		2.08416698237517E+19								13.8855		24.8853		1.1543		15.0398		12.7313				228.6637		1.134		229.7977		227.5297

				820.34		340		1770		1.77		12.9		49		32.8		3.8		304		7.2		286.05		2.07822068756335E+19								13.4659		23.5056		1.4564		14.9224		12.0095				225.8744		1.3165		227.1909		224.5579

				817.34		350		1801		1.801		12.5		50		32.8		3.8		304		7.3		285.65		2.07352011362605E+19								13.8173		22.2043		1.3206		15.138		12.4967				224.4404		1.3023		225.7427		223.1381

				813.56		360		1839		1.839		12.2		50		32.8		3.9		304		7.9		285.35		2.06610047786861E+19								13.6511		20.8481		0.7211		14.3722		12.93				223.0954		1.4958		224.5912		221.5996

				809.79		370		1878		1.878		11.8		51		32.7		3.9		302		7.6		284.95		2.05941312143558E+19								12.1564		19.6202		0.8245		12.9809		11.3319				221.9385		1.6939		223.6324		220.2446

				806.63		380		1911		1.911		11.5		52		32.6		3.8		301		7		284.65		2.05353878335186E+19								11.0049		18.4063		1.4738		12.4788		9.5311				221.6892		1.9243		223.6135		219.7649

				804.08		390		1937		1.937		11.2		52		32.6		3.8		300		6.7		284.35		2.04920664161745E+19								9.4341		17.234		1.5395		10.9736		7.8945				221.2355		2.2939		223.5294		218.9416

				801.92		400		1959		1.959		10.9		53		32.6		3.7		293		6.6		284.05		2.04586031806149E+19								7.615		16.1164		1.5553		9.1703		6.0597				220.6992		2.4914		223.1906		218.2078

				798.99		410		1990		1.99		10.7		52		32.6		3.7		285		6.9		283.85		2.03982153588265E+19								6.3033		14.9489		1.6299		7.9332		4.6735				221.1474		2.4264		223.5738		218.721

				796.85		420		2012		2.012		10.4		53		32.6		3.8		284		7.2		283.55		2.03651049600847E+19								5.5202		13.8704		1.5453		7.0655		3.9748				221.6469		2.7404		224.3873		218.9065

				794.52		430		2036		2.036		10.2		54		32.7		3.8		285		7.6		283.35		2.03198896136286E+19								4.7776		12.7968		1.4488		6.2264		3.3287				220.5431		3.8125		224.3556		216.7306

				792		440		2063		2.063		10		55		32.7		3.8		286		8.2		283.15		2.02697477004126E+19								3.9672		11.7569		1.2375		5.2047		2.7297				217.5387		3.6392		221.1779		213.8995

				789.88		450		2085		2.085		9.8		54		32.7		3.8		287		8		282.95		2.02297793851056E+19								2.7808		10.7256		1.0793		3.8601		1.7015				219.0123		2.2814		221.2937		216.7309

				786.99		460		2115		2.115		9.5		55		32.6		3.8		287		7.3		282.65		2.01771559907809E+19								2.0485		9.7502		0.8325		2.881		1.216				224.3868		2.4083		226.7951		221.9785

				782.96		470		2158		2.158		9.1		56		32.7		3.8		290		7.1		282.25		2.01022815841842E+19								1.8148		8.7937		0.5663		2.3811		1.2485				231.1628		3.0223		234.1851		228.1405

				780.48		480		2184		2.184		8.8		57		32.7		3.8		288		7.5		281.95		2.00599297184448E+19								1.7948		7.8363		0.5275		2.3223		1.2673				238.5506		3.5572		242.1078		234.9934

				778.39		490		2206		2.206		8.6		56		32.6		3.8		284		7.8		281.75		2.0020413843767E+19								1.7966		6.9199		0.4024		2.199		1.3942				245.6015		3.4529		249.0544		242.1486

				775.92		500		2232		2.232		8.3		58		32.6		3.8		285		7.9		281.45		1.99781569528095E+19								0		5.993		0		0		0				252.5473		3.0984		255.6457		249.4489

				772.71		510		2266		2.266		8.1		58		32.6		3.8		287		7.7		281.25		1.99096547452868E+19

				769.32		520		2303		2.303		7.7		60		32.6		3.8		289		7.6		280.85		1.98505398451966E+19

				765.76		530		2341		2.341		7.4		62		32.6		3.7		293		7.6		280.55		1.97798107164863E+19

				762.22		540		2379		2.379		6.9		65		32.5		3.7		295		7.2		280.05		1.97235229827233E+19

				759.06		550		2413		2.413		6.7		64		32.5		3.7		296		6.8		279.85		1.96557908472112E+19

				755.92		560		2447		2.447		6.3		67		32.5		3.7		297		7.1		279.45		1.96024994084349E+19

				752.97		570		2479		2.479		5.9		69		32.4		3.6		296		7.3		279.05		1.9553989328155E+19

				749.67		580		2515		2.515		5.6		70		32.4		3.6		295		7.1		278.75		1.94892435608943E+19

				746.56		590		2548		2.548		5.3		70		32.5		3.6		296		6.9		278.45		1.94293030505167E+19

				743.29		600		2584		2.584		4.9		71		32.5		3.6		297		6.8		278.05		1.93720293318324E+19

				739.85		610		2622		2.622		4.6		72		32.5		3.7		297		6.8		277.75		1.93032012226493E+19

				736.24		620		2662		2.662		4.3		71		32.5		3.6		297		6.9		277.45		1.92297840549321E+19

				733.37		630		2693		2.693		3.9		73		32.5		3.6		297		7		277.05		1.91824781939512E+19

				730.69		640		2723		2.723		3.6		74		32.5		3.6		298		7.1		276.75		1.91330964858786E+19

				727.84		650		2755		2.755		3.4		75		32.4		3.6		299		6.8		276.55		1.90722523372802E+19

				724.83		660		2788		2.788		3		75		32.4		3.6		295		6.8		276.15		1.90208902580675E+19

				722.18		670		2818		2.818		2.9		70		32.4		3.7		290		7.5		276.05		1.89582145057783E+19

				719.72		680		2845		2.845		2.7		70		32.3		3.7		288		8		275.85		1.89073346206791E+19

				716.74		690		2879		2.879		2.4		69		32.2		3.8		289		8.1		275.55		1.88495485999885E+19

				714.12		700		2909		2.909		2.2		68		32.1		3.8		289		8.3		275.35		1.87942864971985E+19

				711.33		710		2940		2.94		2		66		32.1		3.8		288		8.2		275.15		1.87344667267149E+19

				708.39		720		2973		2.973		1.7		65		32.1		3.8		286		8		274.85		1.86773994873475E+19

				705.45		730		3007		3.007		1.5		68		32.1		3.8		283		8.1		274.65		1.86134279204054E+19

				701.84		740		3048		3.048		1.3		71		32.1		3.7		280		8.4		274.45		1.85316721617395E+19

				700		746		3069		3.069		1		72		32.1		3.7		279		8.9		274.15		1.85033139297419E+19

				698.94		750		3081		3.081		0.9		72		32.1		3.7		279		8.9		274.05		1.84820362038338E+19

				695.87		760		3117		3.117		0.7		72		32		3.6		281		9.5		273.85		1.84142949830458E+19

				693.16		770		3148		3.148		0.4		72		31.9		3.6		282		10		273.55		1.83626984069377E+19

				690.46		780		3179		3.179		0.2		70		32		3.6		284		9.8		273.35		1.83045549084904E+19

				687.93		790		3208		3.208		-0.1		73		31.9		3.6		286		9.6		273.05		1.82575204419656E+19

				684.92		800		3244		3.244		-0.3		70		31.9		3.5		287		9.4		272.85		1.81909599324508E+19

				682.08		810		3277		3.277		-0.6		71		31.8		3.5		289		9.3		272.55		1.81354717148577E+19

				679.59		820		3306		3.306		-0.8		71		31.8		3.6		291		9.4		272.35		1.80825355460131E+19

				676.77		830		3339		3.339		-1		69		31.8		3.6		292		9.5		272.15		1.80207344776287E+19

				673.64		840		3376		3.376		-1.1		66		31.8		3.5		292		9.5		272.05		1.79439836283369E+19

				670.69		850		3411		3.411		-1.4		67		31.7		3.5		292		9.5		271.75		1.78851260659562E+19

				668.07		860		3442		3.442		-1.7		66		31.6		3.5		293		9.8		271.45		1.78349481624622E+19

				664.98		870		3479		3.479		-2		67		31.6		3.5		293		10.4		271.15		1.77720981166592E+19

				662.23		880		3512		3.512		-2.2		71		31.5		3.5		294		10.9		270.95		1.7711666376872E+19

				659.97		890		3539		3.539		-2.3		71		31.5		3.5		298		10.7		270.85		1.76577385407219E+19

				658.68		900		3554		3.554		-2.4		72		31.4		3.4		301		10.5		270.75		1.76297331586614E+19

				657.71		910		3566		3.566		-2.4		69		31.4		3.4		301		10.4		270.75		1.76037708686816E+19

				655.63		920		3591		3.591		-2.5		68		31.3		3.4		300		10.3		270.65		1.75545828411924E+19

				653.87		930		3612		3.612		-2.7		68		31.2		3.4		299		10.1		270.45		1.75204055103597E+19

				651.16		940		3645		3.645		-2.8		66		31.2		3.4		299		9.7		270.35		1.74542450097558E+19

				648.94		950		3672		3.672		-3.2		67		31.1		3.4		297		9.5		269.95		1.74205130022518E+19

				646.41		960		3703		3.703		-3.4		67		31		3.4		293		9.5		269.75		1.73654619366106E+19

				643.89		970		3734		3.734		-3.5		66		31		3.4		292		9.6		269.65		1.73041783673314E+19

				641.54		980		3763		3.763		-3.8		66		31		3.4		293		9.6		269.35		1.72602263728453E+19

				639.66		990		3786		3.786		-3.9		66		30.9		3.4		295		9.8		269.25		1.72160378642371E+19

				637.63		1000		3811		3.811		-4.1		69		30.9		3.4		297		9.8		269.05		1.71741587539703E+19

				635.15		1010		3842		3.842		-4.5		72		30.8		3.4		300		10		268.65		1.71328331276205E+19

				632.67		1020		3872		3.872		-4.8		72		30.8		3.4		301		10.5		268.35		1.70850151917824E+19

				631.13		1030		3892		3.892		-5		75		30.6		3.4		300		11.1		268.15		1.70561399328151E+19

				629.44		1040		3913		3.913		-5.1		72		30.6		3.4		299		11.2		268.05		1.70168140855952E+19

				627.44		1050		3938		3.938		-5.3		75		30.5		3.4		296		11.4		267.85		1.69754102451958E+19

				625		1060		3968		3.968		-5.4		71		30.5		3.4		293		11.6		267.75		1.69157113306614E+19

				622.41		1070		4001		4.001		-5.6		70		30.4		3.4		290		11.4		267.55		1.68582051197286E+19

				619.38		1080		4039		4.039		-6		69		30.4		3.3		288		11.2		267.15		1.68012551258065E+19

				616.81		1090		4071		4.071		-6.3		71		30.4		3.3		289		11		266.85		1.67503515520805E+19

				614.4		1100		4102		4.102		-6.6		72		30.4		3.3		291		11.1		266.55		1.67036833127129E+19

				611.56		1110		4138		4.138		-6.9		72		30.2		3.3		292		11.3		266.25		1.66452063298362E+19

				608.14		1120		4182		4.182		-7.1		73		30.2		3.3		293		12		266.05		1.65645649427116E+19

				604.88		1130		4224		4.224		-7.5		74		30.2		3.3		296		13.2		265.65		1.65005770420305E+19

				601.35		1140		4269		4.269		-7.5		67		30.1		3.3		296		13.8		265.65		1.64042818480112E+19

				597.39		1150		4320		4.32		-7.8		65		30.1		3.3		296		14.1		265.35		1.63146809030237E+19

				593.18		1160		4375		4.375		-8.1		63		30		3.3		295		14.2		265.05		1.62180419152121E+19

				589.57		1170		4423		4.423		-8.5		63		30		3.3		294		14.1		264.65		1.61437047272889E+19

				585.98		1180		4470		4.47		-9		64		29.9		3.2		294		14.1		264.15		1.60757745082028E+19

				582.42		1190		4517		4.517		-9.4		66		29.9		3.2		295		14.1		263.75		1.6002341677075E+19

				578.73		1200		4566		4.566		-9.9		67		29.8		3.3		294		14		263.25		1.59311579430954E+19

				575.21		1210		4613		4.613		-10.1		67		29.8		3.3		293		13.8		263.05		1.5846299095746E+19

				571.43		1220		4664		4.664		-10.8		70		29.8		3.3		291		13.7		262.35		1.57841680433057E+19

				567.95		1230		4711		4.711		-11		72		29.8		3.3		290		13.4		262.15		1.57000114530106E+19

				564.36		1240		4759		4.759		-11.3		66		29.7		3.4		289		12.8		261.85		1.56186457233969E+19

				560.79		1250		4808		4.808		-11.4		53		29.7		3.4		287		12.3		261.75		1.55257753457532E+19

				557.24		1260		4857		4.857		-11.5		40		29.6		3.5		284		12.1		261.65		1.54333879023314E+19

				553.72		1270		4905		4.905		-11.8		38		29.6		3.6		282		11.7		261.35		1.53535014090726E+19

				550.21		1280		4954		4.954		-11.8		40		29.6		3.6		279		11.2		261.35		1.52561764254241E+19

				547		1290		4999		4.999		-12		47		29.5		3.5		278		10.6		261.15		1.517878549312E+19

				543.67		1300		5045		5.045		-12.2		51		29.4		3.4		276		10.1		260.95		1.50979434810649E+19

				540.1		1310		5096		5.096		-12.4		54		29.4		3.3		274		9.9		260.75		1.50103074418535E+19

				536.55		1320		5146		5.146		-12.6		50		29.3		3.3		271		10.2		260.55		1.49230931236131E+19

				533.28		1330		5192		5.192		-12.6		37		29.3		3.3		270		10.7		260.55		1.48321444431282E+19

				529.91		1340		5241		5.241		-12.8		38		29.2		3.3		268		11.3		260.35		1.47497364581651E+19

				526.56		1350		5289		5.289		-13.2		40		29.1		3.3		267		11.7		259.95		1.46790439427743E+19

				523.74		1360		5330		5.33		-13.6		40		29.1		3.2		268		11.7		259.55		1.46229312465966E+19

				520.8		1370		5373		5.373		-13.9		41		29		3.2		266		11.2		259.25		1.45576722634369E+19

				517.89		1380		5415		5.415		-14		41		28.9		3.1		267		10.7		259.15		1.44819165126758E+19

				515.11		1390		5456		5.456		-14.1		39		28.9		3.1		269		10.3		259.05		1.44097389076211E+19

				512.73		1400		5491		5.491		-14.2		38		28.9		3		270		10.2		258.95		1.43486995175602E+19

				509.98		1410		5532		5.532		-14.4		37		28.9		3		269		10.6		258.75		1.42827723306417E+19

				507.5		1420		5569		5.569		-14.4		39		28.8		3		268		11.2		258.75		1.42133161257318E+19

				504.9		1430		5608		5.608		-14.8		40		28.8		3.1		266		11.8		258.35		1.41623926906311E+19

				502.57		1440		5643		5.643		-15.1		42		28.8		3.1		263		12.3		258.05		1.41134251587452E+19

				500.48		1450		5674		5.674		-15.3		42		28.6		3.1		261		12.8		257.85		1.40656342004267E+19

				500		1452		5681		5.681		-15.4		42		28.6		3.1		261		12.8		257.75		1.40575959923479E+19

				498.05		1460		5711		5.711		-15.7		43		28.6		3.1		260		13.1		257.45		1.40190884447321E+19

				495.98		1470		5742		5.742		-16		42		28.5		3.2		259		13.4		257.15		1.39771093535943E+19

				493.81		1480		5775		5.775		-16.1		41		28.5		3.2		258		13.7		257.05		1.39213707503749E+19

				491.52		1490		5810		5.81		-16.4		42		28.5		3.2		257		13.9		256.75		1.38730026469441E+19

				489.49		1500		5841		5.841		-16.6		42		28.4		3.1		256		14.1		256.55		1.3826476895002E+19

				487.46		1510		5873		5.873		-16.9		42		28.3		3.1		256		14.2		256.25		1.37852560594054E+19

				484.97		1520		5911		5.911		-17.3		43		28.3		3.1		256		14.6		255.85		1.37362814355866E+19

				482.72		1530		5946		5.946		-17.5		43		28.2		3.1		255		14.7		255.65		1.36832487820974E+19

				480.25		1540		5984		5.984		-17.9		43		28.2		3		254		14.8		255.25		1.36345669932618E+19

				477.92		1550		6021		6.021		-18.2		43		28.2		3		255		14.9		254.95		1.35843829598734E+19

				475.47		1560		6059		6.059		-18.5		43		28.1		3		255		15.2		254.65		1.35306657895987E+19

				472.92		1570		6099		6.099		-18.8		43		28		3		256		15.7		254.35		1.34739728010594E+19

				470.74		1580		6133		6.133		-19.1		42		27.9		3		256		16.2		254.05		1.34277000438859E+19

				468.21		1590		6173		6.173		-19.3		37		27.9		3.1		258		16.3		253.85		1.33660550269532E+19

				465.48		1600		6217		6.217		-19.7		31		27.8		3.2		259		16.3		253.45		1.33090929291303E+19

				462.87		1610		6258		6.258		-19.6		27		27.7		3.3		260		16.7		253.55		1.32292476437476E+19

				460.28		1620		6300		6.3		-19.9		29		27.6		3.2		260		17		253.25		1.31708067564501E+19

				457.81		1630		6340		6.34		-20.4		31		27.5		3.2		261		17		252.75		1.31260434617523E+19

				455.03		1640		6385		6.385		-20.6		30		27.4		3.1		262		16.8		252.55		1.30566687179458E+19

				452.48		1650		6427		6.427		-20.8		28		27.4		3.3		263		16.9		252.35		1.29937888779289E+19

				449.84		1660		6470		6.47		-20.9		27		27.3		3.5		265		16.9		252.25		1.29230975611792E+19

				447.1		1670		6515		6.515		-21.4		26		27.2		3.6		265		16.6		251.75		1.28698924615537E+19

				444.38		1680		6560		6.56		-21.7		26		27.2		3.6		265		16.5		251.45		1.28068579375602E+19

				441.78		1690		6603		6.603		-22.2		25		27.2		3.7		264		16.7		250.95		1.27572944112013E+19

				439.1		1700		6648		6.648		-22.3		24		27.1		3.7		264		16.8		250.85		1.26849587455599E+19

				436.64		1710		6689		6.689		-22.4		20		27.1		4		264		16.7		250.75		1.26189233982769E+19

				434.09		1720		6732		6.732		-22.4		18		27		4		265		16.6		250.75		1.25452282382696E+19

				431.76		1730		6771		6.771		-22.8		20		26.9		3.9		266		16.8		250.35		1.2497827806414E+19

				429.55		1740		6809		6.809		-22.8		22		26.8		3.8		267		16.9		250.35		1.24338566199859E+19

				427.25		1750		6848		6.848		-23.3		24		26.7		3.6		267		16.9		249.85		1.239202968231E+19

				424.96		1760		6888		6.888		-23.6		25		26.7		3.6		267		16.9		249.55		1.23404275469612E+19

				422.58		1770		6929		6.929		-24.1		27		26.7		3.5		267		16.7		249.05		1.22959508949894E+19

				420.42		1780		6966		6.966		-24.4		28		26.6		3.5		266		16.4		248.75		1.22478541443681E+19

				418.07		1790		7007		7.007		-24.9		29		26.5		3.5		266		16.3		248.25		1.22039234448601E+19

				415.83		1800		7046		7.046		-25.2		29		26.4		3.6		266		16.3		247.95		1.21532220526003E+19

				413.6		1810		7085		7.085		-25.5		29		26.4		3.5		266		16.2		247.65		1.21026904405625E+19

				411.18		1820		7127		7.127		-25.8		30		26.2		3.5		267		16.1		247.35		1.20464697636098E+19

				409.08		1830		7164		7.164		-26.1		30		26.1		3.5		268		16.1		247.05		1.19994990709871E+19

				406.89		1840		7203		7.203		-26.6		31		26.1		3.5		269		16.2		246.55		1.19594645823556E+19

				404.81		1850		7240		7.24		-26.9		31		26		3.5		271		16.4		246.25		1.1912823862144E+19

				402.84		1860		7275		7.275		-27.3		31		25.9		3.5		272		16.8		245.85		1.18741382766193E+19

				400.78		1870		7312		7.312		-27.2		28		25.8		3.5		273		17		245.95		1.18086144029059E+19

				400		1874		7326		7.326		-27.3		27		25.7		3.5		273		17		245.85		1.17904262502426E+19

				399.02		1880		7344		7.344		-27.4		26		25.7		3.5		273		17		245.75		1.17663256834294E+19

				396.98		1890		7381		7.381		-27.6		24		25.6		3.5		273		16.7		245.55		1.17157046939739E+19

				394.85		1900		7419		7.419		-27.9		23		25.6		3.6		274		16.3		245.25		1.16670982113833E+19

				392.93		1910		7454		7.454		-27.9		22		25.5		3.6		276		16		245.25		1.16103657090005E+19

				390.92		1920		7491		7.491		-28.2		22		25.4		3.6		277		15.8		244.95		1.15651208073359E+19

				389.11		1930		7524		7.524		-28.6		22		25.4		3.5		279		15.5		244.55		1.15304020917124E+19

				387.12		1940		7561		7.561		-29.1		21		25.3		3.5		280		15.4		244.05		1.14949351238169E+19

				385.24		1950		7596		7.596		-29.2		21		25.2		3.5		282		15.4		243.95		1.14438005262861E+19

				383.17		1960		7634		7.634		-29.7		21		25.1		3.5		282		15.4		243.45		1.14056869524255E+19

				381.31		1970		7669		7.669		-30		21		25.1		3.5		283		15.7		243.15		1.13643250824703E+19

				379.36		1980		7705		7.705		-30.3		21		25		3.4		283		16.2		242.85		1.13201754040405E+19

				377.51		1990		7740		7.74		-30.5		20		24.9		3.3		282		16.7		242.65		1.12742560025273E+19

				375.95		2000		7770		7.77		-30.7		19		24.9		3.3		281		17		242.45		1.12369287748736E+19

				374.21		2010		7803		7.803		-30.7		18		24.8		3.2		280		17.2		242.45		1.11849211779371E+19

				372.47		2020		7835		7.835		-30.8		19		24.7		3.2		280		17.5		242.35		1.11375073146837E+19

				370.75		2030		7868		7.868		-31.2		20		24.7		3.3		279		17.4		241.95		1.11044041729739E+19

				368.85		2040		7905		7.905		-31.5		21		24.6		3.3		278		17.2		241.65		1.10612119894737E+19

				367.15		2050		7937		7.937		-31.7		21		24.6		3.3		278		17.2		241.45		1.10193518451374E+19

				365.45		2060		7970		7.97		-31.8		22		24.5		3.3		278		17.1		241.35		1.09728739538452E+19

				363.58		2070		8006		8.006		-32.3		22		24.5		3.3		279		16.6		240.85		1.09393889021708E+19

				361.81		2080		8041		8.041		-32.5		22		24.4		3.2		279		15.9		240.65		1.08951804466593E+19

				359.96		2090		8077		8.077		-32.7		21		24.3		3.2		280		15.7		240.45		1.08484874054089E+19

				358.03		2100		8115		8.115		-32.8		21		24.3		3.1		281		15.7		240.35		1.07948104161175E+19

				356.2		2110		8151		8.151		-33.3		21		24.2		3		282		16		239.85		1.07620230955619E+19

				354.64		2120		8182		8.182		-33.6		22		24.2		3		282		16.3		239.55		1.07283089205819E+19

				352.82		2130		8218		8.218		-33.9		22		24.1		3		282		16.7		239.25		1.06866350043445E+19

				351.1		2140		8252		8.252		-33.9		22		24		3		282		17		239.25		1.06345375829753E+19

				349.22		2150		8289		8.289		-34.5		23		23.9		3		281		16.9		238.65		1.06041874634268E+19

				347.27		2160		8329		8.329		-34.8		23		23.8		3		281		16.7		238.35		1.05582474982815E+19

				345.41		2170		8366		8.366		-35.2		22		23.8		3		281		16.4		237.95		1.05193504788824E+19

				343.64		2180		8402		8.402		-35.7		22		23.8		2.9		280		16.2		237.45		1.04874828547095E+19

				341.72		2190		8441		8.441		-35.7		23		23.6		2.8		280		16		237.45		1.04288867451733E+19

				339.8		2200		8480		8.48		-36		24		23.5		2.8		279		15.8		237.15		1.03834092828674E+19

				337.9		2210		8519		8.519		-36.6		25		23.5		2.8		278		15.9		236.55		1.03515400508869E+19

				336.42		2220		8549		8.549		-36.5		26		23.4		2.8		277		16.1		236.65		1.03018453274917E+19

				334.62		2230		8586		8.586		-37		27		23.3		2.9		276		16.2		236.15		1.02684211451603E+19

				332.83		2240		8623		8.623		-37.1		28		23.3		2.9		274		16.4		236.05		1.02178185851118E+19

				330.96		2250		8662		8.662		-37.4		29		23.2		2.9		274		16.6		235.75		1.01733394076053E+19

				329.11		2260		8701		8.701		-37.7		31		23.1		2.8		274		16.7		235.45		1.01293624441918E+19

				327.35		2270		8738		8.738		-38.1		33		23		2.7		274		16.9		235.05		1.00923387015232E+19

				325.51		2280		8777		8.777		-38.4		34		23		2.7		274		16.9		234.75		1.00484357863359E+19

				323.53		2290		8818		8.818		-38.6		34		23		2.7		273		17		234.55		9.99582968743948E+18

				321.72		2300		8857		8.857		-38.8		33		22.9		2.7		272		17.3		234.35		9.9483906249639E+18

				320.23		2310		8889		8.889		-39.1		34		22.8		2.7		272		17.4		234.05		9.91500864672739E+18

				318.28		2320		8931		8.931		-39.4		35		22.7		2.6		272		17.4		233.75		9.86728011480273E+18

				316.58		2330		8967		8.967		-40.1		36		22.6		2.5		272		17.6		233.05		9.8440564367614E+18

				314.73		2340		9007		9.007		-40.3		36		22.5		2.5		271		17.7		232.85		9.79493654597055E+18

				312.89		2350		9047		9.047		-40.5		36		22.4		2.5		272		17.7		232.65		9.74604368699153E+18

				310.99		2360		9089		9.089		-40.8		36		22.3		2.5		272		17.8		232.35		9.69936884606789E+18

				309.17		2370		9129		9.129		-41.1		35		22.2		2.6		273		18		232.05		9.6550716408011E+18

				307.14		2380		9173		9.173		-41.5		35		22.1		2.5		273		18		231.65		9.60823911961046E+18

				305.27		2390		9215		9.215		-41.7		35		22		2.5		272		17.9		231.45		9.55799213819433E+18

				303.48		2400		9254		9.254		-42		35		21.9		2.6		272		17.9		231.15		9.51427948938403E+18

				301.64		2410		9296		9.296		-42.6		34		21.9		2.7		272		17.9		230.55		9.48120491442402E+18

				300		2418		9333		9.333		-42.9		34		21.8		2.8		271		18.1		230.25		9.44194232450209E+18

				299.58		2420		9342		9.342		-43		34		21.8		2.8		271		18.1		230.15		9.43282037848492E+18

				297.54		2430		9388		9.388		-43.2		34		21.7		2.8		271		18.5		229.95		9.37673564257809E+18

				295.44		2440		9435		9.435		-43.6		32		21.6		2.9		270		18.7		229.55		9.32677983214687E+18

				293.43		2450		9481		9.481		-44.1		30		21.6		3		269		18.9		229.05		9.28354709493064E+18

				291.36		2460		9529		9.529		-44.3		29		21.6		3.2		269		19.3		228.85		9.2261123542686E+18

				289.52		2470		9571		9.571		-44.5		28		21.5		3.2		269		19.8		228.65		9.17586661414261E+18

				287.54		2480		9617		9.617		-45		28		21.4		3		269		20.1		228.15		9.13308548617259E+18

				285.79		2490		9658		9.658		-45.1		29		21.3		2.7		270		20.3		228.05		9.08148101243447E+18

				283.78		2500		9705		9.705		-45.7		29		21.3		2.6		271		20.4		227.45		9.04139765447452E+18

				281.78		2510		9752		9.752		-45.9		30		21.2		2.4		271		20.6		227.25		8.98557762394771E+18

				279.86		2520		9798		9.798		-46.3		31		21		2.4		270		20.7		226.85		8.94008758577356E+18

				278.02		2530		9841		9.841		-46.9		31		20.9		2.4		270		20.5		226.25		8.90486169229644E+18

				275.99		2540		9890		9.89		-47.3		31		20.8		2.4		270		20.5		225.85		8.85549778920495E+18

				274.11		2550		9935		9.935		-47.6		32		20.7		2.4		270		20.5		225.55		8.80687385108363E+18

				272.24		2560		9980		9.98		-47.9		33		20.6		2.3		270		20.4		225.25		8.758442110718E+18

				270.58		2570		10020		10.02		-48.3		33		20.5		2.3		269		20.4		224.85		8.72052292115054E+18

				268.68		2580		10067		10.067		-48.4		33		20.4		2.3		267		20.5		224.75		8.66314067375303E+18

				266.78		2590		10113		10.113		-49		34		20.4		2.3		266		20.5		224.15		8.62490365394284E+18

				264.9		2600		10160		10.16		-49.2		34		20.3		2.3		266		20.6		223.95		8.57177216097907E+18

				263.03		2610		10206		10.206		-49.7		34		20.1		2.4		266		20.6		223.45		8.5303068417032E+18

				261.17		2620		10252		10.252		-50.2		34		20		2.4		267		20.6		222.95		8.48898057417913E+18

				259.52		2630		10294		10.294		-50.4		34		19.9		2.4		267		20.5		222.75		8.44292336387002E+18

				257.88		2640		10335		10.335		-50.8		34		19.9		2.3		267		20.6		222.35		8.40466204856395E+18

				256.12		2650		10380		10.38		-51		34		19.8		2.3		266		20.7		222.15		8.35481625391068E+18

				254.32		2660		10426		10.426		-51.5		34		19.8		2.4		265		20.7		221.65		8.31481338815682E+18

				252.64		2670		10468		10.468		-51.6		34		19.8		2.6		264		20.5		221.55		8.26361519770591E+18

				250.98		2680		10511		10.511		-51.8		34		19.7		2.7		263		20.2		221.35		8.21673566945206E+18

				250		2686		10536		10.536		-52.2		34		19.6		2.7		263		20.3		220.95		8.19946903604362E+18

				249.27		2690		10555		10.555		-52.5		34		19.6		2.7		263		20.3		220.65		8.1866421902469E+18

				247.58		2700		10600		10.6		-52.7		34		19.5		2.7		263		21		220.45		8.13851527302075E+18

				245.89		2710		10644		10.644		-53		34		19.4		2.9		262		21.8		220.15		8.09397585553882E+18

				244.51		2720		10680		10.68		-53.2		34		19.4		3.1		262		22.2		219.95		8.05586884011764E+18

				242.85		2730		10724		10.724		-53.5		34		19.3		3.1		262		22		219.65		8.01210491584495E+18

				241.25		2740		10766		10.766		-53.8		34		19.2		3.1		262		21.6		219.35		7.97020350850629E+18

				239.72		2750		10807		10.807		-54		35		19.2		3.2		262		20.8		219.15		7.92688433843372E+18

				238.27		2760		10846		10.846		-53.8		35		19.1		3.3		260		19.8		219.35		7.87175291180018E+18

				236.76		2770		10887		10.887		-54.1		34		19		3.3		259		19.7		219.05		7.83257931154963E+18

				235.32		2780		10926		10.926		-53.9		33		18.9		3.3		260		20.2		219.25		7.77783928637586E+18

				234		2790		10962		10.962		-53.9		33		18.9		3.4		262		20.8		219.25		7.734210407156E+18

				232.58		2800		11001		11.001		-54.2		33		18.9		3.5		264		21.2		218.95		7.69780923008264E+18

				231.05		2810		11043		11.043		-54.5		32		18.8		3.8		265		21.2		218.65		7.65766244730615E+18

				229.75		2820		11079		11.079		-54.4		32		18.8		4		265		21.1		218.75		7.611095753825E+18

				228.3		2830		11120		11.12		-54.3		31		18.7		4.3		265		21.2		218.85		7.5596047273696E+18

				226.91		2840		11159		11.159		-53.8		29		18.6		4.5		265		21		219.35		7.49645130824938E+18

				225.53		2850		11198		11.198		-53.7		28		18.6		4.6		265		20.9		219.45		7.44746484963092E+18

				224.27		2860		11234		11.234		-53.4		27		18.5		4.7		263		20.7		219.75		7.39574667088325E+18

				222.85		2870		11275		11.275		-53.7		26		18.4		4.7		261		20.6		219.45		7.35896573289695E+18

				221.22		2880		11322		11.322		-53.7		25		18.3		4.7		261		20.7		219.45		7.30513977756995E+18

				219.66		2890		11368		11.368		-53.4		24		18.3		4.8		262		20.8		219.75		7.24372280610967E+18

				218.17		2900		11412		11.412		-53.5		23		18.1		4.7		263		21.2		219.65		7.19786258797567E+18

				216.68		2910		11456		11.456		-53.8		22		18.1		4.8		263		21.6		219.35		7.15848164237572E+18

				215.41		2920		11493		11.493		-53.8		21		17.9		5		263		21.4		219.35		7.11652450888017E+18

				214		2930		11536		11.536		-53.4		20		17.9		5.4		263		21.2		219.75		7.05707311530305E+18

				212.49		2940		11581		11.581		-52.9		19		17.8		5.5		263		21.4		220.25		6.9913703249917E+18

				211.09		2950		11624		11.624		-52.4		18		17.7		5.5		265		21.7		220.75		6.92957620408492E+18

				209.71		2960		11667		11.667		-52.1		17		17.6		5.6		266		21.8		221.05		6.87493107368807E+18

				208.33		2970		11709		11.709		-51.9		16		17.5		5.7		266		21.9		221.25		6.82351674859097E+18

				206.96		2980		11752		11.752		-51.9		15		17.4		6		264		22.4		221.25		6.77864458449761E+18

				205.9		2990		11785		11.785		-52		14		17.4		6.4		262		22.9		221.15		6.74697545621523E+18

				204.7		3000		11823		11.823		-51.4		13		17.3		6.9		260		23		221.75		6.68950436645381E+18

				203.4		3010		11864		11.864		-51.2		12		17.2		7.2		260		23.2		221.95		6.64103129221383E+18

				202.21		3020		11903		11.903		-50.3		11		17.2		7.1		261		23.3		222.85		6.57551417246279E+18

				200.98		3030		11942		11.942		-49.5		10		17.1		6.9		262		23.4		223.65		6.51213907324143E+18

				200		3039		11974		11.974		-49.1		9		17.1		6.6		263		23.2		224.05		6.46881565191284E+18

				199.86		3040		11979		11.979		-49		9		17.1		6.6		263		23.2		224.15		6.46140356952176E+18

				198.84		3050		12013		12.013		-48.9		8		17		6.3		264		22.8		224.25		6.42556069368815E+18

				197.58		3060		12055		12.055		-48.5		8		16.9		6.3		999		999.9		224.65		6.37347498435191E+18

				196.33		3070		12096		12.096		-48.3		7		16.8		6.4		999		999.9		224.85		6.32751964339376E+18

				195.13		3080		12136		12.136		-48.7		6		16.8		6.4		267		22		224.45		6.30005240782456E+18

				193.9		3090		12178		12.178		-48.6		6		16.6		6.3		267		21.7		224.55		6.25755214131968E+18

				192.58		3100		12223		12.223		-48.5		5		16.6		6.3		265		21.5		224.65		6.21218651931618E+18

				191.36		3110		12265		12.265		-48.5		5		16.5		6.3		265		21.6		224.65		6.17283213384746E+18

				190.24		3120		12303		12.303		-48.4		4		16.4		6.4		265		22.2		224.75		6.13397306005202E+18

				188.99		3130		12347		12.347		-48.3		4		16.3		6.6		266		22.4		224.85		6.09095878064986E+18

				187.57		3140		12397		12.397		-48.2		3		16.2		6.8		267		21.3		224.95		6.042506250219E+18

				186.33		3150		12440		12.44		-48		3		16.2		6.7		268		20.4		225.15		5.99722800122822E+18

				184.93		3160		12490		12.49		-47.6		3		16.2		6.4		267		20.4		225.55		5.94161169341103E+18

				183.62		3170		12537		12.537		-47.8		3		16.1		6.1		266		20.6		225.35		5.90475860921786E+18

				182.51		3180		12577		12.577		-48.2		2		16.1		6.3		265		20.4		224.95		5.87950000387839E+18

				181.22		3190		12624		12.624		-48.1		2		16.1		6.2		265		20.3		225.05		5.83534901055548E+18

				179.94		3200		12670		12.67		-48		2		16		6.2		265		20.3		225.15		5.79155909698388E+18

				178.63		3210		12719		12.719		-48.2		2		15.9		6.3		264		19.6		224.95		5.75450707190179E+18

				177.41		3220		12764		12.764		-48.1		2		15.9		6.3		262		18.9		225.05		5.71266564376254E+18

				176.2		3230		12809		12.809		-48.2		1		15.8		6.2		260		18.3		224.95		5.67622541605047E+18

				175.13		3240		12849		12.849		-48.2		1		15.8		6.1		259		18.1		224.95		5.64175571573734E+18

				173.94		3250		12894		12.894		-48.5		1		15.7		6.1		261		18.8		224.65		5.61090312166298E+18

				172.75		3260		12939		12.939		-48.8		1		15.6		6		262		19.8		224.35		5.57996801563656E+18

				171.53		3270		12985		12.985		-48.6		1		15.6		6		262		20		224.55		5.53562619288584E+18

				170.45		3280		13027		13.027		-48.9		1		15.5		5.8		260		19.6		224.25		5.50813126251833E+18

				169.29		3290		13072		13.072		-49.1		1		15.5		5.6		260		19.7		224.05		5.47552900856162E+18

				168.3		3300		13110		13.11		-49.5		1		15.5		5.3		262		20		223.65		5.45324413387667E+18

				167.11		3310		13157		13.157		-49.5		1		15.4		5		263		20.2		223.65		5.41468584202097E+18

				165.97		3320		13201		13.201		-49.6		1		15.3		4.6		262		20.3		223.55		5.38015325936554E+18

				164.84		3330		13246		13.246		-49.5		1		15.3		4.1		261		20.6		223.65		5.34113347016179E+18

				163.72		3340		13291		13.291		-49.8		1		15.3		3.7		261		21		223.35		5.31196869030465E+18

				162.52		3350		13339		13.339		-50		1		15.2		3.5		999		999.9		223.15		5.27776015280608E+18

				161.61		3360		13375		13.375		-50.1		1		15.2		3.3		999		999.9		223.05		5.25056126218644E+18

				160.39		3370		13425		13.425		-50.2		1		15.1		3.1		999		999.9		222.95		5.21326183823789E+18

				159.26		3380		13471		13.471		-50.6		1		15		3.2		263		22.1		222.55		5.18583673918515E+18

				158.06		3390		13520		13.52		-50.7		1		14.9		3.2		262		22.4		222.45		5.14907591559807E+18

				156.95		3400		13566		13.566		-51.2		1		14.9		3.4		262		23.1		221.95		5.1244339297589E+18

				155.76		3410		13616		13.616		-50.9		0		14.8		4		263		23.2		222.25		5.07871562986035E+18

				154.63		3420		13663		13.663		-50.3		0		14.7		4.7		264		22.9		222.85		5.02829611041947E+18

				153.65		3430		13705		13.705		-50.3		0		14.5		5		266		22.8		222.85		4.99642823104153E+18

				152.64		3440		13748		13.748		-50.3		0		14.5		5.1		268		22.6		222.85		4.96358480433569E+18

				151.64		3450		13791		13.791		-50.6		0		14.5		5.1		269		22.7		222.55		4.93771369540397E+18

				150.57		3460		13837		13.837		-50.7		0		14.4		5		270		22.5		222.45		4.90507630400861E+18

				150		3465		13861		13.861		-50.6		0		14.3		5		269		21.7		222.55		4.88431188545632E+18

				149.54		3470		13881		13.881		-50.5		0		14.3		5		269		21.7		222.65		4.86714633896536E+18

				148.56		3480		13924		13.924		-50.3		0		14.3		5.2		267		21.4		222.85		4.83091036774182E+18

				147.65		3490		13964		13.964		-50.1		0		14.2		5.9		266		21.6		223.05		4.79701361525789E+18

				146.68		3500		14007		14.007		-49.8		0		14.1		6.5		265		21.9		223.35		4.75909826223971E+18

				145.65		3510		14054		14.054		-49.6		0		14.1		6.9		999		999.9		223.55		4.72145160105195E+18

				144.76		3520		14094		14.094		-49.4		0		14.1		7.3		999		999.9		223.75		4.68840648340493E+18

				143.85		3530		14135		14.135		-49.3		0		14.1		7.4		264		21.9		223.85		4.65685263387922E+18

				142.9		3540		14178		14.178		-49.2		0		14		7.4		264		21		223.95		4.62403262289132E+18

				142.14		3550		14214		14.214		-49.2		0		13.9		7.3		264		19.9		223.95		4.59944014708028E+18

				141.13		3560		14260		14.26		-49		0		13.8		6.9		264		19.1		224.15		4.56268330714804E+18

				140.24		3570		14302		14.302		-48.8		0		13.8		6.4		265		18.6		224.35		4.52986810137697E+18

				139.35		3580		14343		14.343		-49		0		13.7		5.9		265		18.2		224.15		4.50513653263713E+18

				138.4		3590		14388		14.388		-49		0		13.6		5.8		264		17.8		224.15		4.47442336646559E+18

				137.43		3600		14435		14.435		-48.9		0		13.6		5.7		262		18.1		224.25		4.44108230805453E+18

				136.66		3610		14472		14.472		-48.9		0		13.5		5.8		261		18.7		224.25		4.41619957955855E+18

				135.73		3620		14516		14.516		-49		0		13.4		6		259		19.1		224.15		4.38810320469923E+18

				134.77		3630		14563		14.563		-49.5		0		13.4		6.1		999		999.9		223.65		4.36680755747212E+18

				133.88		3640		14606		14.606		-49.6		0		13.4		6.2		999		999.9		223.55		4.33991033538506E+18

				132.91		3650		14654		14.654		-49.7		0		13.3		6.3		257		18.9		223.45		4.31039456461534E+18

				132.19		3660		14689		14.689		-49.9		0		13.2		6.4		258		19.1		223.25		4.29088487406395E+18

				131.23		3670		14737		14.737		-50.1		0		13.2		6.5		259		19.4		223.05		4.26354281564709E+18

				130.4		3680		14778		14.778		-50.1		0		13.1		6.6		259		18.8		223.05		4.23657687388845E+18

				129.51		3690		14823		14.823		-50.2		0		13		6.9		258		17.8		222.95		4.20954885385741E+18

				128.66		3700		14866		14.866		-50.1		0		13		7.2		258		17.1		223.05		4.18004586345466E+18

				127.78		3710		14911		14.911		-50.4		0		12.9		7.3		257		16.6		222.75		4.15704665318785E+18

				126.98		3720		14952		14.952		-50.6		0		12.9		7.4		256		16.5		222.55		4.13473282143495E+18

				126.23		3730		14990		14.99		-50.6		0		12.8		7.3		255		16.8		222.55		4.11031126200767E+18

				125.37		3740		15035		15.035		-50.4		0		12.7		7.2		253		17.6		222.75		4.078642502036E+18

				124.58		3750		15076		15.076		-50.4		0		12.7		7.1		253		18		222.75		4.05294155622274E+18

				123.76		3760		15119		15.119		-50.8		0		12.6		7		254		17.9		222.35		4.03350773666153E+18

				122.92		3770		15164		15.164		-50.8		0		12.5		6.9		254		17.8		222.35		4.00613098731767E+18

				122.08		3780		15208		15.208		-50.9		0		12.5		6.8		253		17.5		222.25		3.98054445360395E+18

				121.43		3790		15243		15.243		-50.8		0		12.5		6.7		252		17		222.35		3.95756984860059E+18

				120.6		3800		15288		15.288		-50.3		0		12.4		6.7		252		16.9		222.85		3.92170025814259E+18

				119.87		3810		15327		15.327		-50.6		0		12.4		6.7		251		16.9		222.55		3.90321643806433E+18

				119.08		3820		15370		15.37		-50.4		0		12.2		6.8		251		17		222.75		3.87401092081397E+18

				118.27		3830		15415		15.415		-50.5		0		12.1		6.9		251		17.1		222.65		3.84938743820672E+18

				117.52		3840		15456		15.456		-50.7		0		12.1		6.8		253		17		222.45		3.82841580160119E+18

				116.83		3850		15494		15.494		-50.7		0		12.1		6.8		254		16.6		222.45		3.80593786675517E+18

				116.09		3860		15536		15.536		-50.6		0		12.1		6.7		254		16.1		222.55		3.78013177855083E+18

				115.3		3870		15580		15.58		-50.9		0		12		6.7		252		16		222.25		3.75947555292051E+18

				114.54		3880		15623		15.623		-51		0		11.9		6.7		251		16.7		222.15		3.73637612729552E+18

				113.71		3890		15671		15.671		-50.8		0		11.8		6.9		250		17.7		222.35		3.70596448558325E+18

				113.04		3900		15709		15.709		-50.9		0		11.8		7.2		251		18.2		222.25		3.68578591935936E+18

				112.38		3910		15747		15.747		-50.7		0		11.7		7.3		251		17.9		222.45		3.66097147535689E+18

				111.62		3920		15792		15.792		-50.8		0		11.7		7.2		251		16.7		222.35		3.63784852590627E+18

				110.78		3930		15841		15.841		-50.7		0		11.6		6.9		250		15.5		222.45		3.60884872788785E+18

				110.02		3940		15885		15.885		-50.4		0		11.6		6.8		251		15.6		222.75		3.57926336503152E+18

				109.25		3950		15932		15.932		-50.7		0		11.5		6.3		252		16.4		222.45		3.55900635062058E+18

				108.42		3960		15981		15.981		-50.5		0		11.5		5.9		252		17		222.65		3.52879501184047E+18

				107.76		3970		16021		16.021		-50.6		0		11.4		5.7		252		17		222.55		3.50888965851182E+18

				107		3980		16067		16.067		-50.6		0		11.2		5.7		252		17		222.55		3.48414247829217E+18

				106.2		3990		16116		16.116		-50.6		-1		11.1		5.7		252		17.1		222.55		3.45809281490307E+18

				105.39		4000		16165		16.165		-50.3		-1		11		5.8		252		17.1		222.85		3.42709776289923E+18

				104.63		4010		16213		16.213		-50.1		0		11		6.2		252		17.5		223.05		3.39933311591218E+18

				103.86		4020		16261		16.261		-50.1		0		11		6.3		254		18		223.05		3.37431651934091E+18

				103.23		4030		16301		16.301		-50.4		0		10.9		6.4		257		18.3		222.75		3.35836536240868E+18

				102.5		4040		16347		16.347		-50.6		0		10.7		6.4		259		18.2		222.55		3.33761312172848E+18

				101.8		4050		16392		16.392		-50.3		0		10.7		6.5		261		18.1		222.85		3.31035726599432E+18

				101.11		4060		16436		16.436		-50.8		0		10.6		6.5		262		17.8		222.35		3.2953132454254E+18

				100.4		4070		16482		16.482		-51.3		0		10.5		6.6		263		17		221.85		3.27954811674175E+18

				100		4076		16508		16.508		-51.2		-1		10.5		6.6		264		16.3		221.95		3.26501046814839E+18

				99.79		4080		16522		16.522		-51.2		-1		10.5		6.6		264		16.3		221.95		3.25815394616528E+18

				99.2		4090		16560		16.56		-51.1		0		10.4		6.6		265		15.7		222.05		3.23743175329111E+18

				98.58		4100		16601		16.601		-51.1		-1		10.3		6.7		264		15		222.05		3.21719780483304E+18

				97.93		4110		16644		16.644		-51.1		-1		10.2		6.7		262		14.4		222.05		3.19598479435281E+18

				97.26		4120		16689		16.689		-51.2		0		10.1		6.8		260		13.8		221.95		3.17554918132113E+18

				96.6		4130		16733		16.733		-51.9		-1		10.1		6.8		256		13.6		221.25		3.16397886964858E+18

				95.92		4140		16779		16.779		-51.7		-1		10		7		254		14		221.45		3.13886915877439E+18

				95.26		4150		16823		16.823		-51.6		-1		10		7		253		14.8		221.55		3.11586440679807E+18

				94.66		4160		16864		16.864		-51.5		-1		10		7.1		255		15.4		221.65		3.09484207031662E+18

				94.02		4170		16909		16.909		-51.4		-1		10		7.2		256		15.8		221.75		3.07253151213477E+18

				93.26		4180		16961		16.961		-51.2		-1		10		7.2		257		15.3		221.95		3.04494876259519E+18

				92.6		4190		17007		17.007		-51.6		-1		9.9		7.2		259		14.4		221.55		3.02885832531494E+18

				91.86		4200		17059		17.059		-51.6		-1		9.9		7.2		260		13.8		221.55		3.00465362595498E+18

				91.14		4210		17110		17.11		-51.9		-1		9.8		7.2		260		13.7		221.25		2.98514528136409E+18

				90.55		4220		17153		17.153		-52.1		0		9.8		7.2		260		14.2		221.05		2.96850416633663E+18

				89.84		4230		17203		17.203		-52.2		-1		9.7		7.2		261		14.8		220.95		2.94656119279264E+18

				89.1		4240		17257		17.257		-52.5		0		9.7		7.2		263		15.3		220.65		2.92626396738877E+18

				88.43		4250		17306		17.306		-52.4		0		9.6		7.3		265		15.3		220.75		2.90294388046439E+18

				87.8		4260		17351		17.351		-52.7		-1		9.6		7.3		268		14.9		220.45		2.886184833069E+18

				87.03		4270		17408		17.408		-52.6		-1		9.5		7.3		270		14		220.55		2.85957603529738E+18

				86.48		4280		17449		17.449		-52.5		-1		9.5		7.4		268		13.2		220.65		2.84021669921191E+18

				85.81		4290		17500		17.5		-52		-1		9.4		7.7		266		12.4		221.15		2.81184052403025E+18

				85.12		4300		17552		17.552		-51.8		0		9.4		7.8		264		11.6		221.35		2.78671025652944E+18

				84.52		4310		17598		17.598		-51.9		-1		9.3		7.9		262		11.3		221.25		2.76831774392027E+18

				83.82		4320		17651		17.651		-51.9		-1		9.3		8.2		258		11.5		221.25		2.74539036080687E+18

				83.19		4330		17700		17.7		-51.9		0		9.4		8.3		251		11.4		221.25		2.72475571600481E+18

				82.69		4340		17740		17.74		-51.7		-1		9.3		8.4		247		11.7		221.45		2.70593297267572E+18

				82.06		4350		17789		17.789		-51.4		-1		9.3		8.6		245		12.3		221.75		2.68168406600488E+18

				81.46		4360		17837		17.837		-51.4		-1		9.2		8.6		246		12.7		221.75		2.66207633459368E+18

				80.87		4370		17884		17.884		-51.4		-1		9.1		8.6		247		12.8		221.75		2.642795398706E+18

				80.3		4380		17930		17.93		-51.7		-1		9.1		8.9		248		12.6		221.45		2.62772303429508E+18

				79.79		4390		17971		17.971		-51.7		-1		9		9.2		252		12.3		221.45		2.61103388426406E+18

				79.32		4400		18009		18.009		-51.3		-1		8.9		9.3		257		12.3		221.85		2.5909736715135E+18

				78.74		4410		18057		18.057		-51.2		-1		8.9		9.5		264		12.5		221.95		2.57086924262004E+18

				78.15		4420		18106		18.106		-51.1		-1		8.9		9.7		267		12.8		222.05		2.55045656773891E+18

				77.56		4430		18155		18.155		-50.8		-1		8.9		9.7		267		13.2		222.35		2.52778652274942E+18

				77.18		4440		18187		18.187		-50.8		-1		8.8		9.8		266		13.6		222.35		2.51540180280815E+18

				76.47		4450		18247		18.247		-51.3		-1		8.8		9.8		265		14		221.85		2.49787892915579E+18

				75.99		4460		18289		18.289		-51.7		-1		8.8		9.7		264		14.4		221.45		2.48668335462121E+18

				75.4		4470		18339		18.339		-52		-1		8.7		9.8		263		14.6		221.15		2.47072340650135E+18

				74.79		4480		18391		18.391		-52.2		-1		8.7		9.7		999		999.9		220.95		2.45295315682281E+18

				74.21		4490		18442		18.442		-52.5		-1		8.6		9.6		999		999.9		220.65		2.43723960740652E+18

				73.6		4500		18496		18.496		-52.5		-1		8.6		9.6		267		13.8		220.65		2.41720570145694E+18

				72.95		4510		18552		18.552		-52.7		-1		8.6		9.7		999		999.9		220.45		2.3980317035579E+18

				72.42		4520		18600		18.6		-52.9		-1		8.5		9.7		999		999.9		220.25		2.38277113716363E+18

				71.8		4530		18655		18.655		-53.3		-1		8.5		9.6		999		999.9		219.85		2.36666997819047E+18

				71.21		4540		18708		18.708		-53.2		-1		8.5		9.6		263		11		219.95		2.34615524970258E+18

				70.62		4550		18762		18.762		-52.9		-1		8.4		9.6		259		11.4		220.25		2.32354733093752E+18

				70.07		4560		18812		18.812		-52.7		-1		8.4		9.8		255		12.8		220.45		2.30335958147089E+18

				70		4561		18819		18.819		-52.7		-1		8.3		10.1		255		12.8		220.45		2.30105852294795E+18

				69.47		4570		18867		18.867		-52.4		-1		8.3		10.1		254		14		220.75		2.28053275331744E+18

				69.07		4580		18905		18.905		-52.3		-1		8.3		10.4		255		14.9		220.85		2.26637504641704E+18

				68.57		4590		18952		18.952		-51.9		-1		8.2		10.7		255		15.4		221.25		2.24590094297933E+18

				68.01		4600		19005		19.005		-51.6		-1		8.1		11		256		15.5		221.55		2.22454270739384E+18

				67.54		4610		19051		19.051		-51.3		-1		8		11.3		259		15.3		221.85		2.20618206976831E+18

				67.04		4620		19098		19.098		-51.2		-1		8		11.3		262		14.5		221.95		2.18886301784668E+18

				66.57		4630		19144		19.144		-50.8		-1		7.9		11.4		266		13.6		222.35		2.16960738550063E+18

				66.15		4640		19186		19.186		-51		-1		7.9		11.6		270		12.8		222.15		2.15785996874977E+18

				65.65		4650		19235		19.235		-51.1		-1		7.9		11.6		272		11.3		222.05		2.14251405850364E+18

				65.17		4660		19282		19.282		-51		-1		7.9		11.6		274		9.6		222.15		2.12589167291644E+18

				64.74		4670		19325		19.325		-50.7		-1		7.8		11.7		278		8.3		222.45		2.10901666946614E+18

				64.27		4680		19373		19.373		-50.6		-1		7.8		11.8		281		7.3		222.55		2.09276483252185E+18

				63.78		4690		19422		19.422		-50.6		-1		7.8		11.8		280		6.3		222.55		2.07680941369603E+18

				63.3		4700		19472		19.472		-51		-1		7.7		11.8		272		5.3		222.15		2.06489094515284E+18

				62.92		4710		19511		19.511		-51.3		-1		7.7		11.8		263		4.9		221.85		2.05527059268318E+18

				62.41		4720		19564		19.564		-51.6		-1		7.7		11.8		999		999.9		221.55		2.04137200953462E+18

				62.03		4730		19603		19.603		-51.6		-1		7.7		11.7		999		999.9		221.55		2.02894256932274E+18

				61.55		4740		19654		19.654		-52.1		-1		7.6		11.7		237		5.4		221.05		2.01779604017692E+18

				61.04		4750		19707		19.707		-52.8		-1		7.6		11.6		228		5.6		220.35		2.00743363924093E+18

				60.52		4760		19763		19.763		-52.5		-1		7.5		11.5		226		6.3		220.65		1.98762620994802E+18

				60.08		4770		19810		19.81		-52.1		-1		7.5		11.7		230		7.7		221.05		1.96960497309227E+18

				59.57		4780		19865		19.865		-51.6		-1		7.4		11.8		232		8.8		221.55		1.94847829847744E+18

				59.06		4790		19921		19.921		-51.6		-1		7.4		11.9		236		9.4		221.55		1.93179668135098E+18

				58.53		4800		19979		19.979		-51.4		-1		7.3		11.9		242		10		221.75		1.91273419916239E+18

				57.99		4810		20039		20.039		-51.8		-1		7.3		11.9		248		11		221.35		1.89851183947536E+18

				57.5		4820		20095		20.095		-52		-1		7.3		11.9		255		11.9		221.15		1.88417235906933E+18

				57.04		4830		20147		20.147		-51.7		-1		7.2		11.8		261		12.6		221.45		1.86656689758644E+18

				56.58		4840		20199		20.199		-51.4		-1		7.2		11.9		999		999.9		221.75		1.849009072076E+18

				56.1		4850		20255		20.255		-50.8		-1		7.1		11.9		999		999.9		222.35		1.82837575975042E+18

				55.62		4860		20310		20.31		-51.4		-1		7		11.9		281		13.1		221.75		1.81763670181808E+18

				55.16		4870		20364		20.364		-51.6		-1		7		11.9		999		999.9		221.55		1.80423137391331E+18

				54.73		4880		20415		20.415		-51.8		-1		7		11.9		999		999.9		221.35		1.79178397955658E+18

				54.35		4890		20461		20.461		-51.7		-1		6.9		11.9		999		999.9		221.45		1.77853981212874E+18

				53.94		4900		20510		20.51		-52		-1		6.9		11.9		999		999.9		221.15		1.76751751388174E+18

				53.5		4910		20562		20.562		-51.5		-1		6.8		12.1		999		999.9		221.65		1.74914484219247E+18

				53.07		4920		20614		20.614		-51.5		-1		6.8		12.1		999		999.9		221.65		1.7350862948627E+18

				52.69		4930		20662		20.662		-51.7		-1		6.8		12		332		5		221.45		1.72421826496896E+18

				52.25		4940		20716		20.716		-51.8		-1		6.7		12		337		4.3		221.35		1.71059223336071E+18

				51.93		4950		20755		20.755		-51.8		-1		6.7		12.1		324		3.8		221.35		1.70011587901285E+18

				51.54		4960		20804		20.804		-51.6		-1		6.6		12.1		304		3.8		221.55		1.6858246013686E+18

				51.17		4970		20852		20.852		-51.6		-1		6.6		12.1		293		4.2		221.55		1.67372225168861E+18

				50.78		4980		20901		20.901		-51.3		-1		6.5		12.1		297		4.4		221.85		1.65871965506122E+18

				50.41		4990		20948		20.948		-51.4		-1		6.5		12.2		295		4.3		221.75		1.64737623406417E+18

				50.03		5000		20998		20.998		-51.1		-1		6.4		12.2		275		3.9		222.05		1.63274909896325E+18

				50		5001		21002		21.002		-51.1		-1		6.4		12.2		275		3.9		222.05		1.63177003694108E+18

				49.63		5010		21050		21.05		-51.3		-1		6.4		12.2		257		4.3		221.85		1.62115510989933E+18

				49.29		5020		21094		21.094		-51.9		0		6.4		12.1		256		5.7		221.25		1.61441530522752E+18

				48.93		5030		21142		21.142		-51.8		-1		6.3		12.1		260		7.1		221.35		1.60190005700171E+18

				48.55		5040		21192		21.192		-51.6		-1		6.3		12.1		264		7.8		221.55		1.58802453233305E+18

				48.16		5050		21245		21.245		-51.8		-1		6.2		12.1		270		8.5		221.35		1.57669132935218E+18

				47.78		5060		21295		21.295		-52		-1		6.2		12.1		274		8.9		221.15		1.56566530984926E+18

				47.37		5070		21352		21.352		-52.1		-1		6.2		12.2		277		8		221.05		1.55293254952365E+18

				47.08		5080		21392		21.392		-51.9		-1		6.1		12.3		283		6.5		221.25		1.54203028139808E+18

				46.71		5090		21442		21.442		-52		-1		6.1		12.3		294		5.4		221.15		1.53060331986311E+18

				46.28		5100		21502		21.502		-51.9		-1		6		12.3		307		4.4		221.25		1.51582755783992E+18

				45.94		5110		21550		21.55		-52		-1		6		12.3		316		3.2		221.15		1.50537179435905E+18

				45.55		5120		21605		21.605		-52		-1		5.9		12.2		306		1.9		221.15		1.49259219053231E+18

				45.18		5130		21659		21.659		-51.9		-1		5.9		12.1		238		1.2		221.25		1.47979881294744E+18

				44.87		5140		21703		21.703		-52		-1		5.8		12.1		189		2.1		221.15		1.47030980437289E+18

				44.52		5150		21754		21.754		-52.4		-1		5.8		11.9		185		3.2		220.75		1.46148435551594E+18

				44.11		5160		21814		21.814		-52.7		-1		5.8		11.8		199		4.6		220.45		1.44999559210334E+18

				43.75		5170		21866		21.866		-52.5		-1		5.7		11.8		215		6		220.65		1.43685800867855E+18

				43.39		5180		21919		21.919		-52.1		0		5.6		11.7		229		6.9		221.05		1.42245605496793E+18

				43.01		5190		21976		21.976		-51.8		0		5.5		11.6		238		7.5		221.35		1.40808750156639E+18

				42.69		5200		22025		22.025		-52.1		0		5.5		11.5		239		7.4		221.05		1.39950792778477E+18

				42.39		5210		22071		22.071		-51.8		0		5.5		11.3		235		6.3		221.35		1.38778956501742E+18

				42.03		5220		22127		22.127		-51.5		0		5.4		11.3		233		5.1		221.65		1.37414126574485E+18

				41.68		5230		22180		22.18		-51.5		0		5.4		11.2		240		4.8		221.65		1.36269826210434E+18

				41.38		5240		22226		22.226		-51.5		0		5.3		11.2		250		5.4		221.65		1.35288997326962E+18

				41.05		5250		22279		22.279		-51		-1		5.3		11.2		256		6		222.15		1.33908014689612E+18

				40.65		5260		22342		22.342		-50.6		0		5.3		11.3		261		7.2		222.55		1.32364852095866E+18

				40.44		5270		22377		22.377		-50.5		0		5.2		11.3		261		8.6		222.65		1.31621905809656E+18

				40.13		5280		22427		22.427		-50.2		-1		5.2		11.4		262		8.4		222.95		1.30437182847114E+18

				39.8		5290		22481		22.481		-49.8		-1		5.1		11.7		266		7.7		223.35		1.29132881672444E+18

				39.5		5300		22530		22.53		-49.7		-1		5		11.8		271		7.6		223.45		1.28102163345351E+18

				39.18		5310		22583		22.583		-49.8		0		5		11.9		277		7.4		223.35		1.27121263917747E+18

				38.88		5320		22634		22.634		-49.9		-1		5		12.1		285		7.1		223.25		1.26204405706639E+18

				38.54		5330		22692		22.692		-49.7		-1		4.9		12.1		298		6.7		223.45		1.24988794312147E+18

				38.28		5340		22735		22.735		-50.1		0		4.9		12.1		311		6		223.05		1.24368222954333E+18

				37.97		5350		22789		22.789		-49.8		-1		4.8		12.3		320		4.8		223.35		1.23195364751324E+18

				37.72		5360		22832		22.832		-49.6		-1		4.8		12.6		325		3.6		223.55		1.22274736966481E+18

				37.34		5370		22898		22.898		-49.6		-1		4.8		12.7		328		2.5		223.55		1.21042912999162E+18

				37.02		5380		22954		22.954		-49.3		-1		4.8		12.7		328		1.6		223.85		1.19844758085651E+18

				36.75		5390		23003		23.003		-49.4		-1		4.7		12.7		325		1.1		223.75		1.19023858983926E+18

				36.47		5400		23053		23.053		-49.5		0		4.6		12.7		284		0.6		223.65		1.18169823863626E+18

				36.18		5410		23105		23.105		-49.3		0		4.6		12.8		212		1.5		223.85		1.17125428080466E+18

				35.87		5420		23161		23.161		-49.1		0		4.5		12.8		203		2.9		224.05		1.16018208717057E+18

				35.57		5430		23216		23.216		-48.7		0		4.5		12.6		198		4.3		224.45		1.14842855607195E+18

				35.23		5440		23280		23.28		-49.5		0		4.5		12.7		199		5.1		223.65		1.14151985048411E+18

				34.95		5450		23331		23.331		-49.5		0		4.4		12.6		213		4.6		223.65		1.13244731122394E+18

				34.69		5460		23381		23.381		-49.1		0		4.4		12.5		236		4		224.05		1.12201607482428E+18

				34.43		5470		23429		23.429		-49.2		0		4.3		12.3		258		3.5		223.95		1.11410387128165E+18

				34.15		5480		23483		23.483		-49.2		0		4.3		12.2		275		2.7		223.95		1.10504348545653E+18

				33.85		5490		23541		23.541		-49		-1		4.3		12		298		1.5		224.15		1.09435860516517E+18

				33.62		5500		23586		23.586		-48.8		-1		4.2		11.8		349		1.3		224.35		1.08595383320232E+18

				33.3		5510		23648		23.648		-48.4		0		4.2		11.5		43		1.3		224.75		1.07370323223156E+18

				33.05		5520		23698		23.698		-48.5		-1		4.2		11.4		92		2		224.65		1.06611675388618E+18

				32.75		5530		23758		23.758		-48.1		-1		4.1		11.3		111		2.8		225.05		1.05456174867946E+18

				32.51		5540		23806		23.806		-48.1		-1		4.1		11.1		128		3.1		225.05		1.04683366258227E+18

				32.26		5550		23857		23.857		-47.6		-1		4		10.9		151		3.3		225.55		1.03648079397307E+18

				31.97		5560		23917		23.917		-47.6		-1		4		10.8		174		3.9		225.55		1.02716339067945E+18

				31.7		5570		23973		23.973		-48.1		0		3.9		10.7		190		4.9		225.05		1.02075137200424E+18

				31.44		5580		24028		24.028		-48.1		0		3.9		10.6		202		6		225.05		1.01237927873228E+18

				31.13		5590		24092		24.092		-48.4		0		3.8		10.3		213		7.3		224.75		1.00373518376482E+18

				30.9		5600		24141		24.141		-48.6		0		3.8		10.3		222		8.3		224.55		9.97206607358319E+17

				30.64		5610		24197		24.197		-49		0		3.7		9.9		228		8.8		224.15		9.90580433153942E+17

				30.4		5620		24248		24.248		-48.9		0		3.7		9.9		233		9.1		224.25		9.82383047113859E+17

				30.12		5630		24311		24.311		-49		0		3.7		9.6		241		8.8		224.15		9.73769015881094E+17

				30		5634		24336		24.336		-49.3		0		3.6		9.5		241		8.8		223.85		9.71189287566052E+17

				29.83		5640		24373		24.373		-49.7		0		3.6		9.5		247		8.2		223.45		9.67414565213118E+17

				29.54		5650		24437		24.437		-49.3		0		3.6		9.4		252		7.2		223.85		9.56297718490039E+17

				29.3		5660		24491		24.491		-49.2		0		3.6		9.4		263		6		223.95		9.48104659557142E+17

				29.05		5670		24546		24.546		-49.5		0		3.6		9.3		274		5.3		223.65		9.41275948241932E+17

				28.78		5680		24608		24.608		-49.6		0		3.5		9.1		999		999.9		223.55		9.3294457314298E+17

				28.51		5690		24669		24.669		-49.2		0		3.5		9.1		999		999.9		223.95		9.22541428121983E+17

				28.26		5700		24726		24.726		-48.8		0		3.5		9.2		999		999.9		224.35		9.12821395785177E+17

				28.01		5710		24786		24.786		-49.4		0		3.5		9.1		999		999.9		223.75		9.07172323847555E+17

				27.76		5720		24845		24.845		-48.8		0		3.4		9.1		287		4.4		224.35		8.9667098184701E+17

				27.53		5730		24899		24.899		-48.9		0		3.4		9		293		4.4		224.25		8.89638331810675E+17

				27.35		5740		24943		24.943		-48.5		0		3.4		9.1		304		4.3		224.65		8.82247903745444E+17

				27.1		5750		25002		25.002		-48.8		0		3.3		9.1		316		4.5		224.35		8.7535243544863E+17

				26.88		5760		25055		25.055		-48.3		0		3.3		9		328		5.1		224.85		8.66315530048512E+17

				26.67		5770		25108		25.108		-48.3		0		3.3		9		335		5.8		224.85		8.59547439970008E+17

				26.47		5780		25158		25.158		-48.4		0		3.2		9.2		340		6.6		224.75		8.53481217933016E+17

				26.25		5790		25211		25.211		-48.6		0		3.2		9.5		346		6.2		224.55		8.47141535377213E+17

				26.04		5800		25266		25.266		-48.2		0		3.2		9.5		354		4.8		224.95		8.38870089863532E+17

				25.84		5810		25315		25.315		-48.2		0		3.1		9.9		8		3.6		224.95		8.32427155225563E+17

				25.65		5820		25365		25.365		-48		0		3.1		9.9		25		3.3		225.15		8.25572362107572E+17

				25.48		5830		25409		25.409		-47.6		0		3.1		9.9		31		2.9		225.55		8.18646330763602E+17

				25.23		5840		25473		25.473		-47.5		0		3		10		12		2.1		225.65		8.10254851408006E+17

				25.06		5850		25518		25.518		-47.4		0		3		10.3		325		2		225.75		8.04438847377308E+17

				24.83		5860		25580		25.58		-47		0		2.9		10.4		319		1.8		226.15		7.9564594705547E+17

				24.62		5870		25635		25.635		-46.2		0		2.9		10.7		40		1.5		226.95		7.86135826712681E+17

				24.46		5880		25679		25.679		-45.8		0		2.9		11.1		74		2.9		227.35		7.79652761623022E+17

				24.23		5890		25741		25.741		-45.5		0		2.8		11.4		91		3		227.65		7.71303828184324E+17

				24.01		5900		25802		25.802		-45.7		0		2.8		11.5		111		2.3		227.45		7.64972717189137E+17

				23.79		5910		25863		25.863		-45.6		0		2.8		11.8		155		0.8		227.55		7.57630290323783E+17

				23.56		5920		25929		25.929		-45.7		0		2.8		12		274		1.8		227.45		7.50635452602085E+17

				23.35		5930		25988		25.988		-45.8		0		2.7		12.1		277		2.3		227.35		7.44271953552639E+17

				23.16		5940		26043		26.043		-45.5		0		2.7		12.5		252		1.4		227.65		7.37242949267393E+17

				22.98		5950		26095		26.095		-45.1		0		2.6		12.6		201		1.2		228.05		7.30230006878281E+17

				22.76		5960		26159		26.159		-44.5		0		2.6		12.7		178		1.9		228.65		7.21341268782418E+17

				22.59		5970		26209		26.209		-44		0		2.6		12.9		179		3		229.15		7.14391200882874E+17

				22.37		5980		26275		26.275		-43.8		0		2.5		12.9		187		3.7		229.35		7.06816968479696E+17

				22.16		5990		26337		26.337		-43.6		0		2.5		12.9		190		3.3		229.55		6.99571625644377E+17

				21.96		6000		26400		26.4		-43.6		0		2.5		12.8		174		2.3		229.55		6.93257802308236E+17

				21.79		6010		26451		26.451		-43.1		0		2.5		12.7		130		1.4		230.05		6.86395962160688E+17

				21.62		6020		26503		26.503		-43.5		0		2.4		12.7		91		1		229.65		6.82227100676145E+17

				21.45		6030		26557		26.557		-43.3		0		2.4		12.5		139		1		229.85		6.762737274113E+17

				21.25		6040		26620		26.62		-43.3		0		2.4		12.5		168		2.2		229.85		6.69968144871335E+17

				21.06		6050		26681		26.681		-43.1		0		2.3		12.5		179		2.5		230.05		6.63400594910697E+17

				20.89		6060		26735		26.735		-43.4		0		2.3		12.3		203		1.4		229.75		6.58904763588319E+17

				20.75		6070		26779		26.779		-43.2		0		2.3		12.3		251		1.2		229.95		6.53919690070227E+17

				20.55		6080		26847		26.847		-43.5		0		2.3		12.2		999		999.9		229.65		6.48462854712987E+17

				20.35		6090		26911		26.911		-43.4		0		2.3		12.2		999		999.9		229.75		6.41872280470191E+17

				20.24		6100		26947		26.947		-42.9		0		2.2		11.9		253		3.4		230.25		6.37016375493074E+17

				20.08		6110		27001		27.001		-43.4		0		2.2		12.3		999		999.9		229.75		6.33356038911128E+17

				20		6114		27028		27.028		-43.5		0		2.2		11.8		999		999.9		229.65		6.31107401180523E+17

				19.87		6120		27072		27.072		-43.6		0		2.2		11.8		999		999.9		229.55		6.27278348445567E+17

				19.73		6130		27119		27.119		-43.1		0		2.1		11.7		309		3.5		230.05		6.21504925811398E+17

				19.54		6140		27185		27.185		-43.4		0		2.1		11.6		321		3.9		229.75		6.16323555793E+17

				19.38		6150		27241		27.241		-42.8		0		2.1		11.6		330		4.4		230.35		6.09684681684362E+17

				19.22		6160		27295		27.295		-42.7		0		2.1		11.5		340		5		230.45		6.04388786758707E+17

				19.04		6170		27359		27.359		-42.5		0		2		11.3		356		6		230.65		5.98209371673158E+17

				18.86		6180		27424		27.424		-42		0		2		11.3		8		7.5		231.15		5.91272278798546E+17

				18.69		6190		27485		27.485		-41.6		0		2		11.4		12		8.5		231.55		5.84930467801747E+17

				18.52		6200		27548		27.548		-41.9		0		2		11.1		9		8.4		231.25		5.80361999544671E+17

				18.34		6210		27614		27.614		-42		0		1.9		11		359		7.2		231.15		5.74969967824249E+17

				18.19		6220		27667		27.667		-42.4		0		1.9		10.9		348		5.3		230.75		5.71255923954353E+17

				18		6230		27741		27.741		-42.5		0		1.9		10.8		341		4.1		230.65		5.65534069859078E+17

				17.88		6240		27786		27.786		-42.5		0		1.8		10.7		339		4.2		230.65		5.61763842726684E+17

				17.7		6250		27855		27.855		-42.7		0		1.8		10.7		332		4.5		230.45		5.56591130365718E+17

				17.55		6260		27911		27.911		-42.7		0		1.8		10.7		321		5.1		230.45		5.51874256379568E+17

				17.39		6270		27973		27.973		-42.8		0		1.8		10.4		318		5.6		230.35		5.47080320665173E+17

				17.26		6280		28021		28.021		-42.3		0		1.7		10.6		325		5.6		230.85		5.41814520553587E+17

				17.08		6290		28094		28.094		-42.3		0		1.7		10.6		332		5.8		230.85		5.36164079435415E+17

				16.92		6300		28158		28.158		-42.8		0		1.7		10.3		342		5.9		230.35		5.32294366052601E+17

				16.79		6310		28207		28.207		-43		0		1.7		10.4		355		5.9		230.15		5.28663642949335E+17

				16.67		6320		28257		28.257		-42.5		0		1.7		10.2		4		5.6		230.65		5.2374738580838E+17

				16.53		6330		28314		28.314		-42.5		0		1.6		10.3		17		4.5		230.65		5.19348787487254E+17

				16.39		6340		28372		28.372		-42.3		0		1.6		10.2		46		3.7		230.85		5.14504055149089E+17

				16.25		6350		28428		28.428		-42.1		0		1.6		10.2		65		4		231.05		5.09667710142391E+17

				16.09		6360		28496		28.496		-42		0		1.6		10.2		76		3.8		231.15		5.04431122262387E+17

				15.96		6370		28552		28.552		-42.1		0		1.6		10.2		90		2.3		231.05		5.00572101776773E+17

				15.86		6380		28595		28.595		-41.9		0		1.5		10.1		111		1.3		231.25		4.97005470452402E+17

				15.7		6390		28665		28.665		-41.8		0		1.5		10.1		133		2.1		231.35		4.91778882751974E+17

				15.54		6400		28731		28.731		-41.5		0		1.5		10		152		3.2		231.65		4.86136732170172E+17

				15.4		6410		28795		28.795		-41.4		0		1.5		10		171		3.3		231.75		4.81549244032157E+17

				15.23		6420		28870		28.87		-41.2		0		1.4		9.9		169		2.8		231.95		4.75822806120556E+17

				15.1		6430		28926		28.926		-41.3		0		1.4		9.8		136		2.6		231.85		4.71964762062695E+17

				14.97		6440		28984		28.984		-41.1		0		1.4		9.8		123		3.1		232.05		4.67498212836926E+17

				14.8		6450		29066		29.066		-41		0		1.4		9.7		135		3.1		232.15		4.61990191100665E+17

				14.65		6460		29132		29.132		-40.2		0		1.4		9.7		132		2.4		232.95		4.55737365331234E+17

				14.54		6470		29185		29.185		-40.4		0		1.4		9.7		95		1.9		232.75		4.52704117177937E+17

				14.4		6480		29252		29.252		-39.8		0		1.4		9.6		89		2		233.35		4.47192400130264E+17

				14.26		6490		29319		29.319		-39		0		1.3		9.6		106		1.5		234.15		4.41331667169034E+17

				14.13		6500		29382		29.382		-38.9		0		1.3		9.5		150		0.9		234.25		4.37121622506733E+17

				13.97		6510		29458		29.458		-38.6		0		1.3		9.4		190		1.4		234.55		4.31619141141562E+17

				13.88		6520		29503		29.503		-38.1		0		1.2		9.4		172		1.9		235.05		4.27926259896568E+17

				13.73		6530		29579		29.579		-37.8		0		1.2		9.3		143		1.6		235.35		4.22762115056639E+17

				13.62		6540		29634		29.634		-37.2		0		1.2		9.3		132		0.9		235.95		4.18308657757296E+17

				13.52		6550		29682		29.682		-37.3		0		1.2		9.2		187		1.1		235.85		4.15413435337835E+17

				13.39		6560		29751		29.751		-38		0		1.2		9.2		198		1.7		235.15		4.12643797274086E+17

				13.29		6570		29801		29.801		-38.4		0		1.1		9.1		201		1.3		234.75		4.10259935487096E+17

				13.19		6580		29851		29.851		-38		0		1.1		9		182		0.5		235.15		4.06480335029514E+17

				13.07		6590		29915		29.915		-37.8		0		1.1		8.9		99		1.3		235.35		4.02439974056102E+17

				12.94		6600		29986		29.986		-37.2		0		1.1		9		106		3.3		235.95		3.97423937693055E+17

				12.84		6610		30040		30.04		-36.6		0		1.1		9.1		126		5.3		236.55		3.93352394949359E+17

				12.75		6620		30089		30.089		-36.3		0		1		9		148		5.7		236.85		3.90100514499497E+17

				12.63		6630		30154		30.154		-35.2		0		1		9		161		5		237.95		3.84642588657782E+17

				12.51		6640		30220		30.22		-35.2		0		1		8.8		162		3.9		237.95		3.80988027245356E+17

				12.4		6650		30280		30.28		-35.1		0		1		8.8		161		2.7		238.05		3.7747937451076E+17

				12.29		6660		30344		30.344		-35.2		0		1		8.6		158		2.6		237.95		3.74287997989243E+17

				12.19		6670		30404		30.404		-34.9		0		0.9		8.5		157		3.8		238.25		3.70775068407701E+17

				12.08		6680		30465		30.465		-34.9		0		0.9		8.6		158		4.9		238.25		3.67429272056196E+17

				11.94		6690		30543		30.543		-35		0		0.9		8.5		152		5.3		238.15		3.63323482530426E+17

				11.83		6700		30611		30.611		-35.2		0		0.9		8.6		146		6		237.95		3.60278845908278E+17

				11.73		6710		30668		30.668		-35.1		0		0.9		8.4		148		6.8		238.05		3.57083311533162E+17

				11.62		6720		30732		30.732		-34.8		0		0.9		8.4		157		7.3		238.35		3.53289474846752E+17

				11.5		6730		30806		30.806		-34.7		0		0.8		8.2		168		7.8		238.45		3.49494415775368E+17

				11.42		6740		30855		30.855		-34.6		0		0.8		8.1		173		8.3		238.55		3.46917661634509E+17

				11.29		6750		30933		30.933		-34.6		0		0.8		8.1		169		7.6		238.55		3.42968511370719E+17

				11.18		6760		31002		31.002		-34.5		0		0.8		8.2		160		6.5		238.65		3.39484610964755E+17

				11.08		6770		31066		31.066		-34		0		0.8		8.2		158		5.9		239.15		3.35744651195205E+17

				10.98		6780		31133		31.133		-33.9		0		0.8		8		161		5.3		239.25		3.3257539920555E+17

				10.9		6790		31183		31.183		-34.1		0		0.7		8		170		4.8		239.05		3.30428483585875E+17

				10.8		6800		31244		31.244		-34		0		0.7		7.8		178		4.2		239.15		3.27260129323846E+17

				10.68		6810		31326		31.326		-33.5		0		0.7		7.8		184		3.1		239.65		3.22948704526231E+17

				10.59		6820		31386		31.386		-33.3		0		0.7		7.7		193		2.1		239.85		3.19960203767547E+17

				10.47		6830		31464		31.464		-33.4		0		0.7		7.6		215		2.3		239.75		3.16466535914743E+17

				10.4		6840		31511		31.511		-33.5		0		0.7		7.6		227		3.5		239.65		3.14481884557378E+17

				10.3		6850		31578		31.578		-33.6		0		0.7		7.6		231		3.7		239.55		3.11588038241579E+17

				10.21		6860		31638		31.638		-33.7		0		0.6		7.6		223		2.7		239.45		3.08994413842995E+17

				10.12		6870		31705		31.705		-32.8		0		0.7		7.5		185		1.3		240.35		3.05123820381278E+17

				10.01		6880		31777		31.777		-33.6		0		0.7		7.5		130		1.7		239.55		3.02815171145457E+17

				10		6882		31787		31.787		-33.8		0		0.7		7.4		130		1.7		239.35		3.02765436977454E+17

				9.95		6890		31822		31.822		-34.3		0		0.7		7.4		128		3.1		238.85		3.01882239078295E+17

				9.84		6900		31898		31.898		-34.4		0		0.7		7.4		130		4.7		238.75		2.98669892452795E+17

				9.75		6910		31963		31.963		-34.8		0		0.7		7.4		128		5.8		238.35		2.96434800323221E+17

				9.65		6920		32035		32.035		-34		0		0.6		7.1		999		999.9		239.15		2.92412985923622E+17

				9.55		6930		32110		32.11		-34.2		0		0.6		7.1		999		999.9		238.95		2.8962501155149E+17

				9.48		6940		32161		32.161		-34.2		0		0.6		7.1		999		999.9		238.95		2.87502105707658E+17

				9.39		6950		32226		32.226		-34.2		0		0.5		7		999		999.9		238.95		2.84772655337015E+17

				9.3		6960		32291		32.291		-33.8		0		0.5		6.8		999		999.9		239.35		2.81571856389032E+17

				9.21		6970		32363		32.363		-33.5		0		0.5		6.8		0		0		239.65		2.78497899689755E+17

				9.1		6980		32447		32.447		-33		0		0.5		6.9		0		0		240.15		2.74598732791604E+17

				9.01		6990		32514		32.514		-32.4		0		0.5		6.8		40		0.8		240.75		2.71205331313972E+17

				8.92		7000		32586		32.586		-33		0		0.5		6.6		49		1.8		240.15		2.69167109505616E+17

				8.79		7010		32689		32.689		-33.2		0		0.5		6.5		58		3		239.95		2.65465353416739E+17

				8.71		7020		32751		32.751		-33.3		0		0.5		6.4		65		4.3		239.85		2.63158958906075E+17

				8.62		7030		32826		32.826		-33.3		0		0.5		6.3		71		5		239.85		2.60439750375473E+17

				8.53		7040		32898		32.898		-33.6		0		0.4		6.3		84		5.1		239.55		2.58043297689385E+17

				8.45		7050		32970		32.97		-33.7		0		0.4		6.2		96		5.5		239.45		2.5572995073196E+17

				8.33		7060		33064		33.064		-33.2		0		0.4		6.1		107		6.1		239.95		2.51572968596296E+17

				8.26		7070		33126		33.126		-33.3		0		0.4		6.1		120		6.9		239.85		2.49562916253063E+17

				8.19		7080		33188		33.188		-33.3		0		0.4		6		135		7.2		239.85		2.47447976284817E+17

				8.12		7090		33251		33.251		-32.8		0		0.4		6		150		6.8		240.35		2.44822670108298E+17

				8.02		7100		33330		33.33		-32.6		0		0.4		6		165		5.8		240.55		2.41606566980353E+17

				7.95		7110		33396		33.396		-32.5		0		0.4		5.9		176		5.1		240.65		2.39398260277333E+17

				7.84		7120		33497		33.497		-31.5		0		0.4		5.9		174		4.1		241.65		2.35108857252199E+17

				7.79		7130		33537		33.537		-31.1		0		0.3		5.8		169		2.7		242.05		2.332233869791E+17

				7.69		7140		33627		33.627		-30.9		-1		0.3		5.7		179		2.2		242.25		2.30039429287454E+17

				7.63		7150		33684		33.684		-30.7		-1		0.3		5.7		201		3		242.45		2.28056301508939E+17

				7.55		7160		33766		33.766		-30.4		0		0.3		5.6		223		4		242.75		2.25386261759497E+17

				7.47		7170		33842		33.842		-30.4		-1		0.3		5.5		245		5		242.75		2.22998062959397E+17

				7.4		7180		33905		33.905		-30.2		-1		0.3		5.5		262		5		242.95		2.20726533986457E+17

				7.33		7190		33976		33.976		-29.7		-1		0.3		5.5		284		4.5		243.45		2.18189538223971E+17

				7.27		7200		34033		34.033		-29.5		-1		0.3		5.5		307		4		243.65		2.16225904521167E+17

				7.18		7210		34121		34.121		-28.9		-1		0.3		5.5		333		3.4		244.25		2.13024521885435E+17

				7.13		7220		34171		34.171		-28.5		0		0.3		5.5		5		3.1		244.65		2.11195196949989E+17

				7.06		7230		34243		34.243		-28.4		-1		0.3		5.4		44		3		244.75		2.09036308814835E+17

				6.98		7240		34322		34.322		-28.2		0		0.2		5.3		84		3.5		244.95		2.06498882725888E+17

				6.92		7250		34383		34.383		-28.6		0		0.3		5.3		107		4.2		244.55		2.05058678714631E+17

				6.85		7260		34456		34.456		-29.1		0		0.3		5.2		122		4.3		244.05		2.03400252113416E+17

				6.79		7270		34523		34.523		-28.7		-1		0.2		5.1		999		999.9		244.45		2.01288730146189E+17

				6.73		7280		34579		34.579		-28.2		-1		0.2		5.1		999		999.9		244.95		1.99102790937712E+17

				6.64		7290		34677		34.677		-27.8		-1		0.2		5.1		200		2.9		245.35		1.96119936719493E+17

				6.56		7300		34772		34.772		-27.6		-1		0.2		5		999		999.9		245.55		1.93599231176555E+17

				6.5		7310		34837		34.837		-26.8		-1		0.2		4.9		999		999.9		246.35		1.91205560265313E+17

				6.45		7320		34891		34.891		-26.7		-1		0.2		4.8		247		1.8		246.45		1.89657761146914E+17

				6.36		7330		34986		34.986		-26.5		-1		0.1		4.8		247		1.6		246.65		1.86859732692447E+17

				6.3		7340		35057		35.057		-26.3		-1		0.1		4.8		209		1.9		246.85		1.84946937915936E+17

				6.26		7350		35103		35.103		-25.8		-1		0.1		4.7		189		3.1		247.35		1.83401188579691E+17

				6.17		7360		35214		35.214		-25.5		-1		0.1		4.6		191		3.7		247.65		1.80545454589629E+17

				6.1		7370		35287		35.287		-25.2		-1		0.1		4.6		197		3.5		247.95		1.7828115941818E+17

				6.04		7380		35365		35.365		-25.1		-1		0.1		4.5		188		3.1		248.05		1.76456408118099E+17

				5.98		7390		35434		35.434		-24.6		-1		0.1		4.5		159		3.4		248.55		1.74352084448405E+17

				5.92		7400		35505		35.505		-24.2		-1		0.1		4.4		149		4.8		248.95		1.72325403276191E+17

				5.86		7410		35582		35.582		-24		-1		0.1		4.3		154		6.4		249.15		1.70441933379749E+17

				5.78		7420		35685		35.685		-23.8		-1		0.1		4.3		162		7.1		249.35		1.67980238391177E+17

				5.7		7430		35790		35.79		-23.8		-1		0.1		4.2		175		6.7		249.35		1.65655252392683E+17

				5.63		7440		35881		35.881		-23.6		-1		0.1		4.1		192		5.8		249.55		1.63489756893335E+17

				5.56		7450		35967		35.967		-23.5		-1		0.1		4		211		5.4		249.65		1.61392351217095E+17

				5.5		7460		36052		36.052		-23.6		-1		0		4		229		5.6		249.55		1.59714682577858E+17

				5.42		7470		36158		36.158		-23.9		-1		0		4		247		5.7		249.25		1.57580998108646E+17

				5.35		7480		36247		36.247		-24		-1		0		3.9		266		5.8		249.15		1.55608249757962E+17

				5.29		7490		36329		36.329		-24		-1		0		3.9		283		5.9		249.15		1.5386311050834E+17
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		173.3567		179.8138		166.8996		303.15

		166.8785		175.301		158.456		297.95

		163.8066		173.1062		154.507		297.55

		161.4264		171.9931		150.8597		297.05

		158.9606		168.4482		149.473		296.55

		157.3798		164.1349		150.6247		296.05

		160.3306		167.8226		152.8386		295.95

		162.3739		169.1579		155.5899		295.65

		168.4834		172.8567		164.1101		295.15

		174.6059		179.5906		169.6212		294.55

		181.7881		187.8617		175.7145		293.95

		188.044		191.9573		184.1307		293.35

		195.5542		198.97		192.1384		292.75

		204.2376		207.5902		200.885		292.15

		214.4091		217.4922		211.326		291.65

		224.3664		226.4951		222.2377		290.85

		234.6345		237.3512		231.9178		290.45

		243.366		245.8103		240.9217		290.05

		250.9525		252.6543		249.2507		289.75

		257.5458		259.1656		255.926		289.45

		262.9291		264.8705		260.9877		289.35

		266.18		268.1104		264.2496		289.15

		267.3908		269.1529		265.6287		289.05

		266.8501		268.7985		264.9017		288.85

		265.729		267.2092		264.2488		288.85

		262.3801		263.8113		260.9489		288.65

		257.7191		259.1546		256.2836		288.55

		253.5479		255.0887		252.0071		288.35

		249.6577		251.124		248.1914		288.15

		245.4971		246.6983		244.2959		287.85

		241.9145		243.0367		240.7923		287.55

		238.8244		239.8793		237.7695		287.25

		235.6996		236.7868		234.6124		287.05

		232.9829		234.2466		231.7192		286.75

		231.044		232.445		229.643		286.55

		228.6637		229.7977		227.5297		286.35

		225.8744		227.1909		224.5579		286.05

		224.4404		225.7427		223.1381		285.65

		223.0954		224.5912		221.5996		285.35

		221.9385		223.6324		220.2446		284.95

		221.6892		223.6135		219.7649		284.65

		221.2355		223.5294		218.9416		284.35

		220.6992		223.1906		218.2078		284.05

		221.1474		223.5738		218.721		283.85

		221.6469		224.3873		218.9065		283.55

		220.5431		224.3556		216.7306		283.35
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		219.0123		221.2937		216.7309		282.95

		224.3868		226.7951		221.9785		282.65

		231.1628		234.1851		228.1405		282.25

		238.5506		242.1078		234.9934		281.95

		245.6015		249.0544		242.1486		281.75
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CMAM

Temperature (k)

Altitude (km)
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89.5176

89.5176

0.51

87.8767

87.8767

87.8767
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86.2411

86.2411

86.2411
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84.6931

84.6931

84.6931
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83.164

83.164
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81.6601
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0.736

80.1408
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63.6855
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1.29

61.4898

61.4898

61.4898

1.331

59.2503

59.2503

59.2503

1.358
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1.377

54.7117

54.7117

54.7117

1.404

52.4247

52.4247
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Plot

		0.0001		4.3		0.0001		0.0001		173.3567		179.8138		166.8996		303.15

		0.0001		4.2		0.0001		0.0001		166.8785		175.301		158.456		297.95

		0.0001		4.2		0.0001		0.0002		163.8066		173.1062		154.507		297.55

		0.0002		4.2		0.0001		0.0002		161.4264		171.9931		150.8597		297.05

		0.0002		4.2		0.0001		0.0003		158.9606		168.4482		149.473		296.55

		0.0003		4.2		0.0001		0.0004		157.3798		164.1349		150.6247		296.05

		0.0003		4.2		0.0002		0.0004		160.3306		167.8226		152.8386		295.95

		0.0004		4.2		0.0003		0.0005		162.3739		169.1579		155.5899		295.65

		0.0005		4.2		0.0004		0.0007		168.4834		172.8567		164.1101		295.15

		0.0005		4.2		0.0003		0.0008		174.6059		179.5906		169.6212		294.55

		0.0003		4.2		0.0002		0.0005		181.7881		187.8617		175.7145		293.95

		0.0005		4.1		0.0005		0.0006		188.044		191.9573		184.1307		293.35

		0.0011		4.1		0.001		0.0012		195.5542		198.97		192.1384		292.75

		0.0023		4		0.0021		0.0024		204.2376		207.5902		200.885		292.15

		0.0044		4		0.0042		0.0047		214.4091		217.4922		211.326		291.65

		0.0082		4		0.0079		0.0084		224.3664		226.4951		222.2377		290.85
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				11.5												230.45

				11.3												230.65

				11.3												231.15

				11.4												231.55

				11.1												231.25

				11												231.15

				10.9												230.75

				10.8												230.65

				10.7												230.65

				10.7												230.45

				10.7												230.45

				10.4												230.35

				10.6												230.85

				10.6												230.85

				10.3												230.35

				10.4												230.15

				10.2												230.65

				10.3												230.65

				10.2												230.85

				10.2												231.05

				10.2												231.15

				10.2												231.05

				10.1												231.25

				10.1												231.35

				10												231.65

				10												231.75

				9.9												231.95

				9.8												231.85

				9.8												232.05

				9.7												232.15

				9.7												232.95

				9.7												232.75

				9.6												233.35

				9.6												234.15

				9.5												234.25

				9.4												234.55

				9.4												235.05

				9.3												235.35

				9.3												235.95

				9.2												235.85

				9.2												235.15

				9.1												234.75

				9												235.15

				8.9												235.35

				9												235.95

				9.1												236.55

				9												236.85

				9												237.95

				8.8												237.95

				8.8												238.05

				8.6												237.95

				8.5												238.25

				8.6												238.25

				8.5												238.15

				8.6												237.95

				8.4												238.05

				8.4												238.35

				8.2												238.45

				8.1												238.55

				8.1												238.55

				8.2												238.65

				8.2												239.15

				8												239.25

				8												239.05

				7.8												239.15

				7.8												239.65

				7.7												239.85

				7.6												239.75

				7.6												239.65

				7.6												239.55

				7.6												239.45

				7.5												240.35

				7.5												239.55

				7.4												239.35

				7.4												238.85

				7.4												238.75

				7.4												238.35

				7.1												239.15

				7.1												238.95

				7.1												238.95

				7												238.95

				6.8												239.35

				6.8												239.65

				6.9												240.15

				6.8												240.75

				6.6												240.15

				6.5												239.95

				6.4												239.85

				6.3												239.85

				6.3												239.55

				6.2												239.45

				6.1												239.95

				6.1												239.85

				6												239.85

				6												240.35

				6												240.55

				5.9												240.65

				5.9												241.65

				5.8												242.05

				5.7												242.25

				5.7												242.45

				5.6												242.75

				5.5												242.75

				5.5												242.95

				5.5												243.45

				5.5												243.65

				5.5												244.25

				5.5												244.65

				5.4												244.75

				5.3												244.95

				5.3												244.55

				5.2												244.05

				5.1												244.45

				5.1												244.95

				5.1												245.35

				5												245.55

				4.9												246.35

				4.8												246.45

				4.8												246.65

				4.8												246.85

				4.7												247.35

				4.6												247.65

				4.6												247.95

				4.5												248.05

				4.5												248.55

				4.4												248.95

				4.3												249.15

				4.3												249.35

				4.2												249.35

				4.1												249.55

				4												249.65

				4												249.55

				4												249.25

				3.9												249.15

				3.9												249.15



Aug-24

CMAM

Sonde

CMAM

O3 partial pressure

Altitude (km)

Temperature (k)

89.5176

0.51

89.5176

89.5176

89.5176

89.5176

89.5176

0.51

87.8767

0.568

87.8767

87.8767

87.8767

87.8767

87.8767

0.568

86.2411

0.617

86.2411

86.2411

86.2411

86.2411

86.2411

0.617

84.6931

0.653

84.6931

84.6931

84.6931

84.6931

84.6931

0.653

83.164

0.687

83.164

83.164

83.164

83.164

83.164

0.687

81.6601

0.736

81.6601

81.6601

81.6601

81.6601

81.6601

0.736

80.1408

0.747

80.1408

80.1408

80.1408

80.1408

80.1408

0.747

78.5873

0.799

78.5873

78.5873

78.5873

78.5873

78.5873

0.799

76.9838

0.858

76.9838

76.9838

76.9838

76.9838

76.9838

0.858

75.3178

0.921

75.3178

75.3178

75.3178

75.3178

75.3178

0.921

73.595

0.982

73.595

73.595

73.595

73.595

73.595

0.982

71.7837

1.041

71.7837

71.7837

71.7837

71.7837

71.7837

1.041

69.8968

1.096

69.8968

69.8968

69.8968

69.8968

69.8968

1.096

67.9107

1.154

67.9107

67.9107

67.9107

67.9107

67.9107

1.154

65.8267

1.219

65.8267

65.8267

65.8267

65.8267

65.8267

1.219

63.6855

1.29

63.6855

63.6855

63.6855

63.6855

63.6855

1.29

61.4898

1.331

61.4898

61.4898

61.4898

61.4898

61.4898

1.331

59.2503

1.358

59.2503

59.2503

59.2503

59.2503

59.2503

1.358

56.9938

1.377

56.9938

56.9938

56.9938

56.9938

56.9938

1.377

54.7117

1.404

54.7117

54.7117

54.7117

54.7117

54.7117

1.404

52.4247

1.422

52.4247

52.4247

52.4247

52.4247

52.4247

1.422

50.1548

1.439

50.1548

50.1548

50.1548

50.1548

50.1548

1.439

47.8739

1.453

47.8739

47.8739

47.8739

47.8739

47.8739

1.453

45.697

1.471

45.697

45.697

45.697

45.697

45.697

1.471

43.5467

1.476

43.5467

43.5467

43.5467

43.5467

43.5467

1.476

41.4723

1.488

41.4723

41.4723

41.4723

41.4723

41.4723

1.488

39.4837

1.501

39.4837

39.4837

39.4837

39.4837

39.4837

1.501

37.5757

1.521

37.5757

37.5757

37.5757

37.5757

37.5757

1.521

35.7387

1.548

35.7387

35.7387

35.7387

35.7387

35.7387

1.548

33.9861

1.579

33.9861

33.9861

33.9861

33.9861

33.9861

1.579

32.3005

1.616

32.3005

32.3005

32.3005

32.3005

32.3005

1.616

30.7688

1.645

30.7688

30.7688

30.7688

30.7688

30.7688

1.645

29.0915

1.661

29.0915

29.0915

29.0915

29.0915

29.0915

1.661

27.7586

1.678

27.7586

27.7586

27.7586

27.7586

27.7586

1.678

26.3221

1.698

26.3221

26.3221

26.3221

26.3221

26.3221

1.698

24.8853

1.737

24.8853

24.8853

24.8853

24.8853

24.8853

1.737

23.5056

1.77

23.5056

23.5056

23.5056

23.5056

23.5056

1.77

22.2043

1.801

22.2043

22.2043

22.2043

22.2043

22.2043

1.801

20.8481

1.839

20.8481

20.8481

20.8481

20.8481

20.8481

1.839

19.6202

1.878

19.6202

19.6202

19.6202

19.6202

19.6202

1.878

18.4063

1.911

18.4063

18.4063

18.4063

18.4063

18.4063

1.911

17.234

1.937

17.234

17.234

17.234

17.234

17.234

1.937

16.1164

1.959

16.1164

16.1164

16.1164

16.1164

16.1164

1.959

14.9489

1.99

14.9489

14.9489

14.9489

14.9489

14.9489

1.99

13.8704

2.012

13.8704

13.8704

13.8704

13.8704

13.8704

2.012

12.7968

2.036

12.7968

12.7968

12.7968

12.7968

12.7968

2.036

11.7569

2.063

11.7569

11.7569

11.7569

11.7569

11.7569

2.063

10.7256

2.085

10.7256

10.7256

10.7256

10.7256

10.7256

2.085

9.7502

2.115

9.7502

9.7502

9.7502

9.7502

9.7502

2.115

8.7937

2.158

8.7937

8.7937

8.7937

8.7937

8.7937

2.158

7.8363

2.184

7.8363

7.8363

7.8363

7.8363

7.8363

2.184

6.9199

2.206

6.9199

6.9199

6.9199

6.9199

6.9199

2.206

2.232

2.232

2.266

2.266

2.303

2.303

2.341

2.341

2.379

2.379

2.413

2.413

2.447

2.447

2.479

2.479

2.515

2.515

2.548

2.548

2.584

2.584

2.622

2.622

2.662

2.662

2.693

2.693

2.723

2.723

2.755

2.755

2.788

2.788

2.818

2.818

2.845

2.845

2.879

2.879

2.909

2.909

2.94

2.94

2.973

2.973

3.007

3.007

3.048

3.048

3.069

3.069

3.081

3.081

3.117

3.117

3.148

3.148

3.179

3.179

3.208

3.208

3.244

3.244

3.277

3.277

3.306

3.306

3.339

3.339

3.376

3.376

3.411

3.411

3.442

3.442

3.479

3.479

3.512

3.512

3.539

3.539

3.554

3.554

3.566

3.566

3.591

3.591

3.612

3.612

3.645

3.645

3.672

3.672

3.703

3.703

3.734

3.734

3.763

3.763

3.786

3.786

3.811

3.811

3.842

3.842

3.872

3.872

3.892

3.892

3.913

3.913

3.938

3.938

3.968

3.968

4.001

4.001

4.039

4.039

4.071

4.071

4.102

4.102

4.138

4.138

4.182

4.182

4.224

4.224

4.269

4.269

4.32

4.32

4.375

4.375

4.423

4.423

4.47

4.47

4.517

4.517

4.566

4.566

4.613

4.613

4.664

4.664

4.711

4.711

4.759

4.759

4.808

4.808

4.857

4.857

4.905

4.905

4.954

4.954

4.999

4.999

5.045

5.045

5.096

5.096

5.146

5.146

5.192

5.192

5.241

5.241

5.289

5.289

5.33

5.33

5.373

5.373

5.415

5.415

5.456

5.456

5.491

5.491

5.532

5.532

5.569

5.569

5.608

5.608

5.643

5.643

5.674

5.674

5.681

5.681

5.711

5.711

5.742

5.742

5.775

5.775

5.81

5.81

5.841

5.841

5.873

5.873

5.911

5.911

5.946

5.946

5.984

5.984

6.021

6.021

6.059

6.059

6.099

6.099

6.133

6.133

6.173

6.173

6.217

6.217

6.258

6.258

6.3

6.3

6.34

6.34

6.385

6.385

6.427

6.427

6.47

6.47

6.515

6.515

6.56

6.56

6.603

6.603

6.648

6.648

6.689

6.689

6.732

6.732

6.771

6.771

6.809

6.809

6.848

6.848

6.888

6.888

6.929

6.929

6.966

6.966

7.007

7.007

7.046

7.046

7.085

7.085

7.127

7.127

7.164

7.164

7.203

7.203

7.24

7.24

7.275

7.275

7.312

7.312

7.326

7.326

7.344

7.344

7.381

7.381

7.419

7.419

7.454

7.454

7.491

7.491

7.524

7.524

7.561

7.561

7.596

7.596

7.634

7.634

7.669

7.669

7.705

7.705

7.74

7.74

7.77

7.77

7.803

7.803

7.835

7.835

7.868

7.868

7.905

7.905

7.937

7.937

7.97

7.97

8.006

8.006

8.041

8.041

8.077

8.077

8.115

8.115

8.151

8.151

8.182

8.182

8.218

8.218

8.252

8.252

8.289

8.289

8.329

8.329

8.366

8.366

8.402

8.402

8.441

8.441

8.48

8.48

8.519

8.519

8.549

8.549

8.586

8.586

8.623

8.623

8.662

8.662

8.701

8.701

8.738

8.738

8.777

8.777

8.818

8.818

8.857

8.857

8.889

8.889

8.931

8.931

8.967

8.967

9.007

9.007

9.047

9.047

9.089

9.089

9.129

9.129

9.173

9.173

9.215

9.215

9.254

9.254

9.296

9.296

9.333

9.333

9.342

9.342

9.388

9.388

9.435

9.435

9.481

9.481

9.529

9.529

9.571

9.571

9.617

9.617

9.658

9.658

9.705

9.705

9.752

9.752

9.798

9.798

9.841

9.841

9.89

9.89

9.935

9.935

9.98

9.98

10.02

10.02

10.067

10.067

10.113

10.113

10.16

10.16

10.206

10.206

10.252

10.252

10.294

10.294

10.335

10.335

10.38

10.38

10.426

10.426

10.468

10.468

10.511

10.511

10.536

10.536

10.555

10.555

10.6

10.6

10.644

10.644

10.68

10.68

10.724

10.724

10.766

10.766

10.807

10.807

10.846

10.846

10.887

10.887

10.926

10.926

10.962

10.962

11.001

11.001

11.043

11.043

11.079

11.079

11.12

11.12

11.159

11.159

11.198

11.198

11.234

11.234

11.275

11.275

11.322

11.322

11.368

11.368

11.412

11.412

11.456

11.456

11.493

11.493

11.536

11.536

11.581

11.581

11.624

11.624

11.667

11.667

11.709

11.709

11.752

11.752

11.785

11.785

11.823

11.823

11.864

11.864

11.903

11.903

11.942

11.942

11.974

11.974

11.979

11.979

12.013

12.013

12.055

12.055

12.096

12.096

12.136

12.136

12.178

12.178

12.223

12.223

12.265

12.265

12.303

12.303

12.347

12.347

12.397

12.397

12.44

12.44

12.49

12.49

12.537

12.537

12.577

12.577

12.624

12.624

12.67

12.67

12.719

12.719

12.764

12.764

12.809

12.809

12.849

12.849

12.894

12.894

12.939

12.939

12.985

12.985

13.027

13.027

13.072

13.072

13.11

13.11

13.157

13.157

13.201

13.201

13.246

13.246

13.291

13.291

13.339

13.339

13.375

13.375

13.425

13.425

13.471

13.471

13.52

13.52

13.566

13.566

13.616

13.616

13.663

13.663

13.705

13.705

13.748

13.748

13.791

13.791

13.837

13.837

13.861

13.861

13.881

13.881

13.924

13.924

13.964

13.964

14.007

14.007

14.054

14.054

14.094

14.094

14.135

14.135

14.178

14.178

14.214

14.214

14.26

14.26

14.302

14.302

14.343

14.343

14.388

14.388

14.435

14.435

14.472

14.472

14.516

14.516

14.563

14.563

14.606

14.606

14.654

14.654

14.689

14.689

14.737

14.737

14.778

14.778

14.823

14.823

14.866

14.866

14.911

14.911

14.952

14.952

14.99

14.99

15.035

15.035

15.076

15.076

15.119

15.119

15.164

15.164

15.208

15.208

15.243

15.243

15.288

15.288

15.327

15.327

15.37

15.37

15.415

15.415

15.456

15.456

15.494

15.494

15.536

15.536

15.58

15.58

15.623

15.623

15.671

15.671

15.709

15.709

15.747

15.747

15.792

15.792

15.841

15.841

15.885

15.885

15.932

15.932

15.981

15.981

16.021

16.021

16.067

16.067

16.116

16.116

16.165

16.165

16.213

16.213

16.261

16.261

16.301

16.301

16.347

16.347

16.392

16.392

16.436

16.436

16.482

16.482

16.508

16.508

16.522

16.522

16.56

16.56

16.601

16.601

16.644

16.644

16.689

16.689

16.733

16.733

16.779

16.779

16.823

16.823

16.864

16.864

16.909

16.909

16.961

16.961

17.007

17.007

17.059

17.059

17.11

17.11

17.153

17.153

17.203

17.203

17.257

17.257

17.306

17.306

17.351

17.351

17.408

17.408

17.449

17.449

17.5

17.5

17.552

17.552

17.598

17.598

17.651

17.651

17.7

17.7

17.74

17.74

17.789

17.789

17.837

17.837
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		0.0001		4.3		0.0001		0.0001

		0.0001		4.2		0.0001		0.0001

		0.0001		4.2		0.0001		0.0002

		0.0002		4.2		0.0001		0.0002

		0.0002		4.2		0.0001		0.0003

		0.0003		4.2		0.0001		0.0004

		0.0003		4.2		0.0002		0.0004

		0.0004		4.2		0.0003		0.0005

		0.0005		4.2		0.0004		0.0007

		0.0005		4.2		0.0003		0.0008

		0.0003		4.2		0.0002		0.0005

		0.0005		4.1		0.0005		0.0006

		0.0011		4.1		0.001		0.0012

		0.0023		4		0.0021		0.0024

		0.0044		4		0.0042		0.0047

		0.0082		4		0.0079		0.0084

		0.0145		4		0.0139		0.0151

		0.0256		4		0.0246		0.0265

		0.0433		4		0.0421		0.0444

		0.0708		4		0.069		0.0725

		0.1117		4		0.1079		0.1156

		0.1739		4		0.1666		0.1812

		0.2732		4		0.2635		0.2828

		0.4208		3.9		0.4047		0.437

		0.6572		3.9		0.6321		0.6824

		1.0459		4		1.0246		1.0672

		1.6282		3.9		1.5991		1.6573

		2.4102		3.9		2.3722		2.4483

		3.4388		3.9		3.3946		3.483

		4.6809		3.9		4.6239		4.738

		6.1502		3.9		6.0214		6.2789

		7.672		3.9		7.5211		7.823

		9.6054		3.9		9.2498		9.9609

		11.098		3.9		10.4463		11.7498

		12.604		3.9		11.5979		13.6102

		13.8855		3.8		12.7313		15.0398

		13.4659		3.8		12.0095		14.9224

		13.8173		3.8		12.4967		15.138

		13.6511		3.9		12.93		14.3722

		12.1564		3.9		11.3319		12.9809

		11.0049		3.8		9.5311		12.4788

		9.4341		3.8		7.8945		10.9736

		7.615		3.7		6.0597		9.1703

		6.3033		3.7		4.6735		7.9332

		5.5202		3.8		3.9748		7.0655

		4.7776		3.8		3.3287		6.2264

		3.9672		3.8		2.7297		5.2047

		2.7808		3.8		1.7015		3.8601

		2.0485		3.8		1.216		2.881

		1.8148		3.8		1.2485		2.3811

		1.7948		3.8		1.2673		2.3223

		1.7966		3.8		1.3942		2.199
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Aug-24

CMAM

Sonde

O3 partial pressure

Altitude (km)

89.5176

0.51

89.5176

89.5176

87.8767

0.568

87.8767

87.8767

86.2411

0.617

86.2411

86.2411

84.6931

0.653

84.6931

84.6931

83.164

0.687

83.164

83.164

81.6601

0.736

81.6601

81.6601

80.1408

0.747

80.1408

80.1408

78.5873

0.799

78.5873

78.5873

76.9838

0.858

76.9838

76.9838

75.3178

0.921

75.3178

75.3178

73.595

0.982

73.595

73.595

71.7837

1.041

71.7837

71.7837

69.8968

1.096

69.8968

69.8968

67.9107

1.154

67.9107

67.9107

65.8267

1.219

65.8267

65.8267

63.6855

1.29

63.6855

63.6855

61.4898

1.331

61.4898

61.4898

59.2503

1.358

59.2503

59.2503

56.9938

1.377

56.9938

56.9938

54.7117

1.404

54.7117

54.7117

52.4247

1.422

52.4247

52.4247

50.1548

1.439

50.1548

50.1548

47.8739

1.453

47.8739

47.8739

45.697

1.471

45.697

45.697

43.5467

1.476

43.5467

43.5467

41.4723

1.488

41.4723

41.4723

39.4837

1.501

39.4837

39.4837

37.5757

1.521

37.5757

37.5757

35.7387

1.548

35.7387

35.7387

33.9861

1.579

33.9861

33.9861

32.3005

1.616

32.3005

32.3005

30.7688

1.645

30.7688

30.7688

29.0915

1.661

29.0915

29.0915

27.7586

1.678

27.7586

27.7586

26.3221

1.698

26.3221

26.3221

24.8853

1.737

24.8853

24.8853

23.5056

1.77

23.5056

23.5056

22.2043

1.801

22.2043

22.2043

20.8481

1.839

20.8481

20.8481

19.6202

1.878

19.6202

19.6202

18.4063

1.911

18.4063

18.4063

17.234

1.937

17.234

17.234

16.1164

1.959

16.1164

16.1164

14.9489

1.99

14.9489

14.9489

13.8704

2.012

13.8704

13.8704

12.7968

2.036

12.7968

12.7968

11.7569

2.063

11.7569

11.7569

10.7256

2.085

10.7256

10.7256

9.7502

2.115

9.7502

9.7502

8.7937

2.158

8.7937

8.7937

7.8363

2.184

7.8363

7.8363

6.9199

2.206

6.9199

6.9199

2.232

2.266

2.303

2.341

2.379

2.413

2.447

2.479

2.515

2.548

2.584

2.622

2.662

2.693

2.723

2.755

2.788

2.818

2.845

2.879

2.909

2.94

2.973

3.007

3.048

3.069

3.081

3.117

3.148

3.179

3.208

3.244

3.277

3.306

3.339

3.376

3.411

3.442

3.479

3.512

3.539

3.554

3.566

3.591

3.612

3.645

3.672

3.703

3.734

3.763

3.786

3.811

3.842

3.872

3.892

3.913

3.938

3.968

4.001

4.039

4.071

4.102

4.138

4.182

4.224

4.269

4.32

4.375

4.423

4.47

4.517

4.566

4.613

4.664

4.711

4.759

4.808

4.857

4.905

4.954

4.999

5.045

5.096

5.146

5.192

5.241

5.289

5.33

5.373

5.415

5.456

5.491

5.532

5.569

5.608

5.643

5.674

5.681

5.711

5.742

5.775

5.81

5.841

5.873

5.911

5.946

5.984

6.021

6.059

6.099

6.133

6.173

6.217

6.258

6.3

6.34

6.385

6.427

6.47

6.515

6.56

6.603

6.648

6.689

6.732

6.771

6.809

6.848

6.888

6.929

6.966

7.007

7.046

7.085

7.127

7.164

7.203

7.24

7.275

7.312

7.326

7.344

7.381

7.419

7.454

7.491

7.524

7.561

7.596

7.634

7.669

7.705

7.74

7.77

7.803

7.835

7.868

7.905

7.937

7.97

8.006

8.041

8.077

8.115

8.151

8.182

8.218

8.252

8.289

8.329

8.366

8.402

8.441

8.48

8.519

8.549

8.586

8.623

8.662

8.701

8.738

8.777

8.818

8.857

8.889

8.931

8.967

9.007

9.047

9.089

9.129

9.173

9.215

9.254

9.296

9.333

9.342

9.388

9.435

9.481

9.529

9.571

9.617

9.658

9.705

9.752

9.798

9.841

9.89

9.935

9.98

10.02

10.067

10.113

10.16

10.206

10.252

10.294

10.335

10.38

10.426

10.468

10.511

10.536

10.555

10.6

10.644

10.68

10.724

10.766

10.807

10.846

10.887

10.926

10.962

11.001

11.043

11.079

11.12

11.159

11.198

11.234

11.275

11.322

11.368

11.412

11.456

11.493

11.536

11.581

11.624

11.667

11.709

11.752

11.785

11.823

11.864

11.903

11.942

11.974

11.979

12.013

12.055

12.096

12.136

12.178

12.223

12.265

12.303

12.347

12.397

12.44

12.49

12.537

12.577

12.624

12.67

12.719

12.764

12.809

12.849

12.894

12.939

12.985

13.027

13.072

13.11

13.157

13.201

13.246

13.291

13.339

13.375

13.425

13.471

13.52

13.566

13.616

13.663

13.705

13.748

13.791

13.837

13.861

13.881

13.924

13.964

14.007

14.054

14.094

14.135

14.178

14.214

14.26

14.302

14.343

14.388

14.435

14.472

14.516

14.563

14.606

14.654

14.689

14.737

14.778

14.823

14.866

14.911

14.952

14.99

15.035

15.076

15.119

15.164

15.208

15.243

15.288

15.327

15.37

15.415

15.456

15.494

15.536

15.58

15.623

15.671

15.709

15.747

15.792

15.841

15.885

15.932

15.981

16.021

16.067

16.116

16.165

16.213

16.261

16.301

16.347

16.392

16.436

16.482

16.508

16.522

16.56

16.601

16.644

16.689

16.733

16.779

16.823

16.864

16.909

16.961

17.007

17.059

17.11

17.153

17.203

17.257

17.306

17.351

17.408

17.449

17.5

17.552

17.598

17.651

17.7

17.74

17.789

17.837

17.884

17.93

17.971

18.009

18.057

18.106

18.155

18.187

18.247

18.289

18.339

18.391

18.442

18.496

18.552

18.6

18.655

18.708

18.762

18.812

18.819

18.867

18.905

18.952

19.005

19.051

19.098

19.144

19.186

19.235

19.282

19.325

19.373

19.422

19.472

19.511

19.564

19.603

19.654

19.707

19.763

19.81

19.865

19.921

19.979

20.039

20.095

20.147

20.199

20.255

20.31

20.364

20.415

20.461

20.51

20.562

20.614

20.662

20.716

20.755

20.804

20.852

20.901

20.948

20.998

21.002

21.05

21.094

21.142

21.192

21.245

21.295

21.352

21.392

21.442

21.502

21.55

21.605

21.659

21.703

21.754

21.814

21.866

21.919

21.976

22.025

22.071

22.127

22.18

22.226

22.279

22.342

22.377

22.427

22.481

22.53

22.583

22.634

22.692

22.735

22.789

22.832

22.898

22.954

23.003

23.053

23.105

23.161

23.216

23.28

23.331

23.381

23.429

23.483

23.541

23.586

23.648

23.698

23.758

23.806

23.857

23.917

23.973

24.028

24.092

24.141

24.197

24.248

24.311

24.336

24.373

24.437

24.491

24.546

24.608

24.669

24.726

24.786

24.845

24.899

24.943

25.002

25.055

25.108

25.158

25.211

25.266

25.315

25.365

25.409

25.473

25.518

25.58

25.635

25.679

25.741

25.802

25.863

25.929

25.988

26.043

26.095

26.159

26.209

26.275

26.337

26.4

26.451

26.503

26.557

26.62

26.681

26.735

26.779

26.847

26.911

26.947

27.001

27.028

27.072

27.119

27.185

27.241

27.295

27.359

27.424

27.485

27.548

27.614

27.667

27.741

27.786

27.855

27.911

27.973

28.021

28.094

28.158

28.207

28.257

28.314

28.372

28.428

28.496

28.552

28.595

28.665

28.731

28.795

28.87

28.926

28.984

29.066

29.132

29.185

29.252

29.319

29.382

29.458

29.503

29.579

29.634

29.682

29.751

29.801

29.851

29.915

29.986

30.04

30.089

30.154

30.22

30.28

30.344

30.404

30.465

30.543

30.611

30.668

30.732

30.806

30.855

30.933

31.002

31.066

31.133

31.183

31.244

31.326

31.386

31.464

31.511

31.578

31.638

31.705

31.777

31.787

31.822

31.898

31.963

32.035

32.11

32.161

32.226

32.291

32.363

32.447

32.514

32.586

32.689

32.751

32.826

32.898

32.97

33.064

33.126

33.188

33.251

33.33

33.396

33.497

33.537

33.627

33.684

33.766

33.842

33.905

33.976

34.033

34.121

34.171

34.243

34.322

34.383

34.456

34.523

34.579

34.677

34.772

34.837

34.891

34.986

35.057

35.103

35.214

35.287

35.365

35.434

35.505

35.582

35.685

35.79

35.881

35.967

36.052

36.158

36.247

36.329



		173.3567		179.8138		166.8996		303.15

		166.8785		175.301		158.456		297.95

		163.8066		173.1062		154.507		297.55

		161.4264		171.9931		150.8597		297.05

		158.9606		168.4482		149.473		296.55

		157.3798		164.1349		150.6247		296.05

		160.3306		167.8226		152.8386		295.95

		162.3739		169.1579		155.5899		295.65

		168.4834		172.8567		164.1101		295.15

		174.6059		179.5906		169.6212		294.55

		181.7881		187.8617		175.7145		293.95

		188.044		191.9573		184.1307		293.35

		195.5542		198.97		192.1384		292.75

		204.2376		207.5902		200.885		292.15

		214.4091		217.4922		211.326		291.65

		224.3664		226.4951		222.2377		290.85

		234.6345		237.3512		231.9178		290.45

		243.366		245.8103		240.9217		290.05

		250.9525		252.6543		249.2507		289.75

		257.5458		259.1656		255.926		289.45

		262.9291		264.8705		260.9877		289.35

		266.18		268.1104		264.2496		289.15

		267.3908		269.1529		265.6287		289.05

		266.8501		268.7985		264.9017		288.85

		265.729		267.2092		264.2488		288.85

		262.3801		263.8113		260.9489		288.65

		257.7191		259.1546		256.2836		288.55

		253.5479		255.0887		252.0071		288.35

		249.6577		251.124		248.1914		288.15

		245.4971		246.6983		244.2959		287.85

		241.9145		243.0367		240.7923		287.55

		238.8244		239.8793		237.7695		287.25

		235.6996		236.7868		234.6124		287.05

		232.9829		234.2466		231.7192		286.75

		231.044		232.445		229.643		286.55

		228.6637		229.7977		227.5297		286.35

		225.8744		227.1909		224.5579		286.05

		224.4404		225.7427		223.1381		285.65

		223.0954		224.5912		221.5996		285.35

		221.9385		223.6324		220.2446		284.95

		221.6892		223.6135		219.7649		284.65

		221.2355		223.5294		218.9416		284.35

		220.6992		223.1906		218.2078		284.05

		221.1474		223.5738		218.721		283.85

		221.6469		224.3873		218.9065		283.55

		220.5431		224.3556		216.7306		283.35

		217.5387		221.1779		213.8995		283.15

		219.0123		221.2937		216.7309		282.95

		224.3868		226.7951		221.9785		282.65

		231.1628		234.1851		228.1405		282.25

		238.5506		242.1078		234.9934		281.95

		245.6015		249.0544		242.1486		281.75
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								222.75

								222.55

								222.55

								222.75

								222.75

								222.35

								222.35

								222.25

								222.35

								222.85

								222.55

								222.75

								222.65

								222.45

								222.45

								222.55

								222.25

								222.15

								222.35

								222.25

								222.45

								222.35

								222.45

								222.75

								222.45

								222.65

								222.55

								222.55

								222.55

								222.85

								223.05

								223.05

								222.75

								222.55

								222.85

								222.35

								221.85

								221.95

								221.95

								222.05

								222.05

								222.05

								221.95

								221.25

								221.45

								221.55

								221.65

								221.75

								221.95

								221.55

								221.55

								221.25

								221.05

								220.95

								220.65

								220.75

								220.45

								220.55

								220.65

								221.15

								221.35

								221.25

								221.25

								221.25

								221.45

								221.75

								221.75

								221.75

								221.45

								221.45

								221.85

								221.95

								222.05

								222.35

								222.35

								221.85

								221.45

								221.15

								220.95

								220.65

								220.65

								220.45

								220.25

								219.85

								219.95

								220.25

								220.45

								220.45

								220.75

								220.85

								221.25

								221.55

								221.85

								221.95

								222.35

								222.15

								222.05

								222.15

								222.45

								222.55

								222.55

								222.15

								221.85

								221.55

								221.55

								221.05

								220.35

								220.65

								221.05

								221.55

								221.55

								221.75

								221.35

								221.15

								221.45

								221.75

								222.35

								221.75

								221.55

								221.35

								221.45

								221.15

								221.65

								221.65

								221.45

								221.35

								221.35

								221.55

								221.55

								221.85

								221.75

								222.05

								222.05

								221.85

								221.25

								221.35

								221.55

								221.35

								221.15

								221.05

								221.25

								221.15

								221.25

								221.15

								221.15

								221.25

								221.15

								220.75

								220.45

								220.65

								221.05

								221.35

								221.05

								221.35

								221.65

								221.65

								221.65

								222.15

								222.55

								222.65

								222.95

								223.35

								223.45

								223.35

								223.25

								223.45

								223.05

								223.35

								223.55

								223.55

								223.85

								223.75

								223.65

								223.85

								224.05

								224.45

								223.65

								223.65

								224.05

								223.95

								223.95

								224.15

								224.35

								224.75

								224.65

								225.05

								225.05

								225.55

								225.55

								225.05

								225.05

								224.75

								224.55

								224.15

								224.25

								224.15

								223.85

								223.45

								223.85

								223.95

								223.65

								223.55

								223.95

								224.35

								223.75

								224.35

								224.25

								224.65

								224.35

								224.85

								224.85

								224.75

								224.55

								224.95

								224.95

								225.15

								225.55

								225.65

								225.75

								226.15

								226.95

								227.35

								227.65

								227.45

								227.55

								227.45

								227.35

								227.65

								228.05

								228.65

								229.15

								229.35

								229.55

								229.55

								230.05

								229.65

								229.85

								229.85

								230.05

								229.75

								229.95

								229.65

								229.75

								230.25

								229.75

								229.65

								229.55

								230.05

								229.75

								230.35

								230.45

								230.65

								231.15

								231.55

								231.25

								231.15

								230.75

								230.65

								230.65

								230.45

								230.45

								230.35

								230.85

								230.85

								230.35

								230.15

								230.65

								230.65

								230.85

								231.05

								231.15

								231.05

								231.25

								231.35

								231.65

								231.75

								231.95

								231.85

								232.05

								232.15

								232.95

								232.75

								233.35

								234.15

								234.25

								234.55

								235.05

								235.35

								235.95

								235.85

								235.15

								234.75

								235.15

								235.35

								235.95

								236.55

								236.85

								237.95

								237.95

								238.05

								237.95

								238.25

								238.25

								238.15

								237.95

								238.05

								238.35

								238.45

								238.55

								238.55

								238.65

								239.15

								239.25

								239.05

								239.15

								239.65

								239.85

								239.75

								239.65

								239.55

								239.45

								240.35

								239.55

								239.35

								238.85

								238.75

								238.35

								239.15

								238.95

								238.95

								238.95

								239.35

								239.65

								240.15

								240.75

								240.15

								239.95

								239.85

								239.85

								239.55

								239.45

								239.95

								239.85

								239.85

								240.35

								240.55

								240.65

								241.65

								242.05

								242.25

								242.45

								242.75

								242.75

								242.95

								243.45

								243.65

								244.25

								244.65

								244.75

								244.95

								244.55

								244.05

								244.45

								244.95

								245.35

								245.55

								246.35

								246.45

								246.65

								246.85

								247.35

								247.65

								247.95

								248.05

								248.55

								248.95

								249.15

								249.35

								249.35

								249.55

								249.65

								249.55

								249.25

								249.15

								249.15



Aug-24

CMAM

Temperature (k)

Altitude (km)

89.5176

89.5176

89.5176

0.51

87.8767

87.8767

87.8767

0.568

86.2411

86.2411

86.2411

0.617

84.6931

84.6931

84.6931

0.653

83.164

83.164

83.164

0.687

81.6601

81.6601

81.6601

0.736

80.1408

80.1408

80.1408

0.747

78.5873

78.5873

78.5873

0.799

76.9838

76.9838

76.9838

0.858

75.3178

75.3178

75.3178

0.921

73.595

73.595

73.595

0.982

71.7837

71.7837

71.7837

1.041

69.8968

69.8968

69.8968

1.096

67.9107

67.9107

67.9107

1.154

65.8267

65.8267

65.8267

1.219

63.6855

63.6855

63.6855

1.29

61.4898

61.4898

61.4898

1.331

59.2503

59.2503

59.2503

1.358

56.9938

56.9938

56.9938

1.377

54.7117

54.7117

54.7117

1.404

52.4247

52.4247

52.4247

1.422

50.1548

50.1548

50.1548

1.439

47.8739

47.8739

47.8739

1.453

45.697

45.697

45.697

1.471

43.5467

43.5467

43.5467

1.476

41.4723

41.4723

41.4723

1.488

39.4837

39.4837

39.4837

1.501

37.5757

37.5757

37.5757

1.521

35.7387

35.7387

35.7387

1.548

33.9861

33.9861

33.9861

1.579

32.3005

32.3005

32.3005

1.616

30.7688

30.7688

30.7688

1.645

29.0915

29.0915

29.0915

1.661

27.7586

27.7586

27.7586

1.678

26.3221

26.3221

26.3221

1.698

24.8853

24.8853

24.8853

1.737

23.5056

23.5056

23.5056

1.77

22.2043

22.2043

22.2043

1.801

20.8481

20.8481

20.8481

1.839

19.6202

19.6202

19.6202

1.878

18.4063

18.4063

18.4063

1.911

17.234

17.234

17.234

1.937

16.1164

16.1164

16.1164

1.959

14.9489

14.9489

14.9489

1.99

13.8704

13.8704

13.8704

2.012

12.7968

12.7968

12.7968

2.036

11.7569

11.7569

11.7569

2.063

10.7256

10.7256

10.7256

2.085

9.7502

9.7502

9.7502

2.115

8.7937

8.7937

8.7937

2.158

7.8363

7.8363

7.8363

2.184

6.9199

6.9199

6.9199

2.206

2.232

2.266

2.303

2.341

2.379

2.413

2.447

2.479

2.515

2.548

2.584

2.622

2.662

2.693

2.723

2.755

2.788

2.818

2.845

2.879

2.909

2.94

2.973

3.007

3.048

3.069

3.081

3.117

3.148

3.179

3.208

3.244

3.277

3.306

3.339

3.376

3.411

3.442

3.479

3.512

3.539

3.554

3.566

3.591

3.612

3.645

3.672

3.703

3.734

3.763

3.786

3.811

3.842

3.872

3.892

3.913

3.938

3.968

4.001

4.039

4.071

4.102

4.138

4.182

4.224

4.269

4.32

4.375

4.423

4.47

4.517

4.566

4.613

4.664

4.711

4.759

4.808

4.857

4.905

4.954

4.999

5.045

5.096

5.146

5.192

5.241

5.289

5.33

5.373

5.415

5.456

5.491

5.532

5.569

5.608

5.643

5.674

5.681

5.711

5.742

5.775

5.81

5.841

5.873

5.911

5.946

5.984

6.021

6.059

6.099

6.133

6.173

6.217

6.258

6.3

6.34

6.385

6.427

6.47

6.515

6.56

6.603

6.648

6.689

6.732

6.771

6.809

6.848

6.888

6.929

6.966

7.007

7.046

7.085

7.127

7.164

7.203

7.24

7.275

7.312

7.326

7.344

7.381

7.419

7.454

7.491

7.524

7.561

7.596

7.634

7.669

7.705

7.74

7.77

7.803

7.835

7.868

7.905

7.937

7.97

8.006

8.041

8.077

8.115

8.151

8.182

8.218

8.252

8.289

8.329

8.366

8.402

8.441

8.48

8.519

8.549

8.586

8.623

8.662

8.701

8.738

8.777

8.818

8.857

8.889

8.931

8.967

9.007

9.047

9.089

9.129

9.173

9.215

9.254

9.296

9.333

9.342

9.388

9.435

9.481

9.529

9.571

9.617

9.658

9.705

9.752

9.798

9.841

9.89

9.935

9.98

10.02

10.067

10.113

10.16

10.206

10.252

10.294

10.335

10.38

10.426

10.468

10.511

10.536

10.555

10.6

10.644

10.68

10.724

10.766

10.807

10.846

10.887

10.926

10.962

11.001

11.043

11.079

11.12

11.159

11.198

11.234

11.275

11.322

11.368

11.412

11.456

11.493

11.536

11.581

11.624

11.667

11.709

11.752

11.785

11.823

11.864

11.903

11.942

11.974

11.979

12.013

12.055

12.096

12.136

12.178

12.223

12.265

12.303

12.347

12.397

12.44

12.49

12.537

12.577

12.624

12.67

12.719

12.764

12.809

12.849

12.894

12.939

12.985

13.027

13.072

13.11

13.157

13.201

13.246

13.291

13.339

13.375

13.425

13.471

13.52

13.566

13.616

13.663

13.705

13.748

13.791

13.837

13.861

13.881

13.924

13.964

14.007

14.054

14.094

14.135

14.178

14.214

14.26

14.302

14.343

14.388

14.435

14.472

14.516

14.563

14.606

14.654

14.689

14.737

14.778

14.823

14.866

14.911

14.952

14.99

15.035

15.076

15.119

15.164

15.208

15.243

15.288

15.327

15.37

15.415

15.456

15.494

15.536

15.58

15.623

15.671

15.709

15.747

15.792

15.841

15.885

15.932

15.981

16.021

16.067

16.116

16.165

16.213

16.261

16.301

16.347

16.392

16.436

16.482

16.508

16.522

16.56

16.601

16.644

16.689

16.733

16.779

16.823

16.864

16.909

16.961

17.007

17.059

17.11

17.153

17.203

17.257

17.306

17.351

17.408

17.449

17.5

17.552

17.598

17.651

17.7

17.74

17.789

17.837

17.884

17.93

17.971

18.009

18.057

18.106

18.155

18.187

18.247

18.289

18.339

18.391

18.442

18.496

18.552

18.6

18.655

18.708

18.762

18.812

18.819

18.867

18.905

18.952

19.005

19.051

19.098

19.144

19.186

19.235

19.282

19.325

19.373

19.422

19.472

19.511

19.564

19.603

19.654

19.707

19.763

19.81

19.865

19.921

19.979

20.039

20.095

20.147

20.199

20.255

20.31

20.364

20.415

20.461

20.51

20.562

20.614

20.662

20.716

20.755

20.804

20.852

20.901

20.948

20.998

21.002

21.05

21.094

21.142

21.192

21.245

21.295

21.352

21.392

21.442

21.502

21.55

21.605

21.659

21.703

21.754

21.814

21.866

21.919

21.976

22.025

22.071

22.127

22.18

22.226

22.279

22.342

22.377

22.427

22.481

22.53

22.583

22.634

22.692

22.735

22.789

22.832

22.898

22.954

23.003

23.053

23.105

23.161

23.216

23.28

23.331

23.381

23.429

23.483

23.541

23.586

23.648

23.698

23.758

23.806

23.857

23.917

23.973

24.028

24.092

24.141

24.197

24.248

24.311

24.336

24.373

24.437

24.491

24.546

24.608

24.669

24.726

24.786

24.845

24.899

24.943

25.002

25.055

25.108

25.158

25.211

25.266

25.315

25.365

25.409

25.473

25.518

25.58

25.635

25.679

25.741

25.802

25.863

25.929

25.988

26.043

26.095

26.159

26.209

26.275

26.337

26.4

26.451

26.503

26.557

26.62

26.681

26.735

26.779

26.847

26.911

26.947

27.001

27.028

27.072

27.119

27.185

27.241

27.295

27.359

27.424

27.485

27.548

27.614

27.667

27.741

27.786

27.855

27.911

27.973

28.021

28.094

28.158

28.207

28.257

28.314

28.372

28.428

28.496

28.552

28.595

28.665

28.731

28.795

28.87

28.926

28.984

29.066

29.132

29.185

29.252

29.319

29.382

29.458

29.503

29.579

29.634

29.682

29.751

29.801

29.851

29.915

29.986

30.04

30.089

30.154

30.22

30.28

30.344

30.404

30.465

30.543

30.611

30.668

30.732

30.806

30.855

30.933

31.002

31.066

31.133

31.183

31.244

31.326

31.386

31.464

31.511

31.578

31.638

31.705

31.777

31.787

31.822

31.898

31.963

32.035

32.11

32.161

32.226

32.291

32.363

32.447

32.514

32.586

32.689

32.751

32.826

32.898

32.97

33.064

33.126

33.188

33.251

33.33

33.396

33.497

33.537

33.627

33.684

33.766

33.842

33.905

33.976

34.033

34.121

34.171

34.243

34.322

34.383

34.456

34.523

34.579

34.677

34.772

34.837

34.891

34.986

35.057

35.103

35.214

35.287

35.365

35.434

35.505

35.582

35.685

35.79

35.881

35.967

36.052

36.158

36.247

36.329



				Pressure(hPa)		Time(s)		gpm		Z		T(C)		Humid%		Tbox		O3						Nair=((6.022E23x10E-6)/(8.31))*(P(Pa)/T(k))								CMAM				Alt		O3 Mean 21 years		O3+std		O3-STD				T mean		STD		T+std		T-std

				950.45		0		510		0.51		30		45		32.2		4.3		270		2.6		303.15		2.27201623228861E+19						Aug-24		0.0001		89.5176		0		0.0001		0.0001				173.3567		6.4571		179.8138		166.8996

				944.2		10		568		0.568		24.8		28		32.2		4.2		283		2.9		297.95		2.29646765937072E+19						SZA=45		0.0001		87.8767		0		0.0001		0.0001				166.8785		8.4225		175.301		158.456

				938.92		20		617		0.617		24.4		28		32.2		4.2		279		3.4		297.55		2.28669563569795E+19						pm		0.0001		86.2411		0		0.0002		0.0001				163.8066		9.2996		173.1062		154.507

				935.03		30		653		0.653		23.9		28		32.2		4.2		274		3.4		297.05		2.28105478440121E+19								0.0002		84.6931		0.0001		0.0002		0.0001				161.4264		10.5667		171.9931		150.8597

				931.38		40		687		0.687		23.4		29		32.3		4.2		274		3.7		296.55		2.27598139129472E+19						O3		0.0002		83.164		0.0001		0.0003		0.0001				158.9606		9.4876		168.4482		149.473

				926.17		50		736		0.736		22.9		29		32.3		4.2		277		4.4		296.05		2.26707230439454E+19						Partial		0.0003		81.6601		0.0001		0.0004		0.0001				157.3798		6.7551		164.1349		150.6247

				925		52		747		0.747		22.8		29		32.4		4.2		277		4.4		295.95		2.26497345125907E+19						Pressure		0.0003		80.1408		0.0001		0.0004		0.0002				160.3306		7.492		167.8226		152.8386

				919.41		60		799		0.799		22.5		30		32.4		4.2		277		4.7		295.65		2.25357007535865E+19								0.0004		78.5873		0.0001		0.0005		0.0003				162.3739		6.784		169.1579		155.5899

				913.14		70		858		0.858		22		31		32.4		4.2		999		999.9		295.15		2.24199328371855E+19								0.0005		76.9838		0.0001		0.0007		0.0004				168.4834		4.3733		172.8567		164.1101

				906.48		80		921		0.921		21.4		32		32.4		4.2		279		5.4		294.55		2.23017491651893E+19								0.0005		75.3178		0.0002		0.0008		0.0003				174.6059		4.9847		179.5906		169.6212

				900.09		90		982		0.982		20.8		32		32.4		4.2		280		5.6		293.95		2.21897392849664E+19								0.0003		73.595		0.0001		0.0005		0.0002				181.7881		6.0736		187.8617		175.7145

				893.95		100		1041		1.041		20.2		33		32.5		4.1		281		5.9		293.35		2.20834470145178E+19								0.0005		71.7837		0.0001		0.0006		0.0005				188.044		3.9133		191.9573		184.1307

				888.3		110		1096		1.096		19.6		34		32.5		4.1		275		6.1		292.75		2.19888484340269E+19								0.0011		69.8968		0.0001		0.0012		0.001				195.5542		3.4158		198.97		192.1384

				882.25		120		1154		1.154		19		36		32.5		4		266		5.8		292.15		2.18839394150961E+19								0.0023		67.9107		0.0002		0.0024		0.0021				204.2376		3.3526		207.5902		200.885

				875.59		130		1219		1.219		18.5		36		32.4		4		262		5		291.65		2.17559744208179E+19								0.0044		65.8267		0.0002		0.0047		0.0042				214.4091		3.0831		217.4922		211.326

				868.36		140		1290		1.29		17.7		37		32.4		4		263		4.3		290.85		2.16356760042094E+19								0.0082		63.6855		0.0003		0.0084		0.0079				224.3664		2.1287		226.4951		222.2377

				864.13		150		1331		1.331		17.3		38		32.5		4		273		3.7		290.45		2.15599341160931E+19								0.0145		61.4898		0.0006		0.0151		0.0139				234.6345		2.7167		237.3512		231.9178

				861.39		160		1358		1.358		16.9		39		32.5		4		291		3.1		290.05		2.15212098996999E+19								0.0256		59.2503		0.0009		0.0265		0.0246				243.366		2.4443		245.8103		240.9217

				859.5		170		1377		1.377		16.6		40		32.5		4		296		2.9		289.75		2.14962232473532E+19								0.0433		56.9938		0.0012		0.0444		0.0421				250.9525		1.7018		252.6543		249.2507

				856.77		180		1404		1.404		16.3		40		32.6		4		286		3.2		289.45		2.1450154500662E+19								0.0708		54.7117		0.0017		0.0725		0.069				257.5458		1.6198		259.1656		255.926

				854.89		190		1422		1.422		16.2		39		32.6		4		280		3.9		289.35		2.14104836413913E+19								0.1117		52.4247		0.0039		0.1156		0.1079				262.9291		1.9414		264.8705		260.9877

				853.23		200		1439		1.439		16		41		32.6		4		999		999.9		289.15		2.13836899014977E+19								0.1739		50.1548		0.0073		0.1812		0.1666				266.18		1.9304		268.1104		264.2496

				851.77		210		1453		1.453		15.9		42		32.6		4		285		4.7		289.05		2.13544845754933E+19								0.2732		47.8739		0.0097		0.2828		0.2635				267.3908		1.7621		269.1529		265.6287

				850		218		1471		1.471		15.7		42		32.6		3.9		285		5		288.85		2.13248645454286E+19								0.4208		45.697		0.0162		0.437		0.4047				266.8501		1.9484		268.7985		264.9017

				849.48		220		1476		1.476		15.7		42		32.6		3.9		285		5		288.85		2.1311818745942E+19								0.6572		43.5467		0.0251		0.6824		0.6321				265.729		1.4802		267.2092		264.2488

				848.24		230		1488		1.488		15.5		43		32.7		4		286		5.3		288.65		2.12954545236623E+19								1.0459		41.4723		0.0213		1.0672		1.0246				262.3801		1.4312		263.8113		260.9489

				847		240		1501		1.501		15.4		43		32.7		3.9		289		5.6		288.55		2.12716931268234E+19								1.6282		39.4837		0.0291		1.6573		1.5991				257.7191		1.4355		259.1546		256.2836

				844.93		250		1521		1.521		15.2		43		32.7		3.9		290		5.2		288.35		2.12344248376119E+19								2.4102		37.5757		0.038		2.4483		2.3722				253.5479		1.5408		255.0887		252.0071

				842.26		260		1548		1.548		15		44		32.8		3.9		290		5		288.15		2.11820154005395E+19								3.4388		35.7387		0.0442		3.483		3.3946				249.6577		1.4663		251.124		248.1914

				839.18		270		1579		1.579		14.7		44		32.7		3.9		294		5.4		287.85		2.11265517811519E+19								4.6809		33.9861		0.057		4.738		4.6239				245.4971		1.2012		246.6983		244.2959

				835.5		280		1616		1.616		14.4		44		32.7		3.9		297		6.2		287.55		2.10558515329621E+19								6.1502		32.3005		0.1288		6.2789		6.0214				241.9145		1.1222		243.0367		240.7923

				832.65		290		1645		1.645		14.1		45		32.7		3.9		292		7.1		287.25		2.10059426969928E+19								7.672		30.7688		0.1509		7.823		7.5211				238.8244		1.0549		239.8793		237.7695

				831.02		300		1661		1.661		13.9		46		32.7		3.9		286		7.4		287.05		2.09794284403926E+19								9.6054		29.0915		0.3555		9.9609		9.2498				235.6996		1.0872		236.7868		234.6124

				829.4		310		1678		1.678		13.6		47		32.7		3.9		290		7.3		286.75		2.0960436947953E+19								11.098		27.7586		0.6518		11.7498		10.4463				232.9829		1.2637		234.2466		231.7192

				827.38		320		1698		1.698		13.4		47		32.7		3.9		298		7.3		286.55		2.09239817816881E+19								12.604		26.3221		1.0061		13.6102		11.5979				231.044		1.401		232.445		229.643

				823.55		330		1737		1.737		13.2		48		32.8		3.8		302		7.5		286.35		2.08416698237517E+19								13.8855		24.8853		1.1543		15.0398		12.7313				228.6637		1.134		229.7977		227.5297

				820.34		340		1770		1.77		12.9		49		32.8		3.8		304		7.2		286.05		2.07822068756335E+19								13.4659		23.5056		1.4564		14.9224		12.0095				225.8744		1.3165		227.1909		224.5579

				817.34		350		1801		1.801		12.5		50		32.8		3.8		304		7.3		285.65		2.07352011362605E+19								13.8173		22.2043		1.3206		15.138		12.4967				224.4404		1.3023		225.7427		223.1381

				813.56		360		1839		1.839		12.2		50		32.8		3.9		304		7.9		285.35		2.06610047786861E+19								13.6511		20.8481		0.7211		14.3722		12.93				223.0954		1.4958		224.5912		221.5996

				809.79		370		1878		1.878		11.8		51		32.7		3.9		302		7.6		284.95		2.05941312143558E+19								12.1564		19.6202		0.8245		12.9809		11.3319				221.9385		1.6939		223.6324		220.2446

				806.63		380		1911		1.911		11.5		52		32.6		3.8		301		7		284.65		2.05353878335186E+19								11.0049		18.4063		1.4738		12.4788		9.5311				221.6892		1.9243		223.6135		219.7649

				804.08		390		1937		1.937		11.2		52		32.6		3.8		300		6.7		284.35		2.04920664161745E+19								9.4341		17.234		1.5395		10.9736		7.8945				221.2355		2.2939		223.5294		218.9416

				801.92		400		1959		1.959		10.9		53		32.6		3.7		293		6.6		284.05		2.04586031806149E+19								7.615		16.1164		1.5553		9.1703		6.0597				220.6992		2.4914		223.1906		218.2078

				798.99		410		1990		1.99		10.7		52		32.6		3.7		285		6.9		283.85		2.03982153588265E+19								6.3033		14.9489		1.6299		7.9332		4.6735				221.1474		2.4264		223.5738		218.721

				796.85		420		2012		2.012		10.4		53		32.6		3.8		284		7.2		283.55		2.03651049600847E+19								5.5202		13.8704		1.5453		7.0655		3.9748				221.6469		2.7404		224.3873		218.9065

				794.52		430		2036		2.036		10.2		54		32.7		3.8		285		7.6		283.35		2.03198896136286E+19								4.7776		12.7968		1.4488		6.2264		3.3287				220.5431		3.8125		224.3556		216.7306

				792		440		2063		2.063		10		55		32.7		3.8		286		8.2		283.15		2.02697477004126E+19								3.9672		11.7569		1.2375		5.2047		2.7297				217.5387		3.6392		221.1779		213.8995

				789.88		450		2085		2.085		9.8		54		32.7		3.8		287		8		282.95		2.02297793851056E+19								2.7808		10.7256		1.0793		3.8601		1.7015				219.0123		2.2814		221.2937		216.7309

				786.99		460		2115		2.115		9.5		55		32.6		3.8		287		7.3		282.65		2.01771559907809E+19								2.0485		9.7502		0.8325		2.881		1.216				224.3868		2.4083		226.7951		221.9785

				782.96		470		2158		2.158		9.1		56		32.7		3.8		290		7.1		282.25		2.01022815841842E+19								1.8148		8.7937		0.5663		2.3811		1.2485				231.1628		3.0223		234.1851		228.1405

				780.48		480		2184		2.184		8.8		57		32.7		3.8		288		7.5		281.95		2.00599297184448E+19								1.7948		7.8363		0.5275		2.3223		1.2673				238.5506		3.5572		242.1078		234.9934

				778.39		490		2206		2.206		8.6		56		32.6		3.8		284		7.8		281.75		2.0020413843767E+19								1.7966		6.9199		0.4024		2.199		1.3942				245.6015		3.4529		249.0544		242.1486

				775.92		500		2232		2.232		8.3		58		32.6		3.8		285		7.9		281.45		1.99781569528095E+19								0		5.993		0		0		0				252.5473		3.0984		255.6457		249.4489

				772.71		510		2266		2.266		8.1		58		32.6		3.8		287		7.7		281.25		1.99096547452868E+19

				769.32		520		2303		2.303		7.7		60		32.6		3.8		289		7.6		280.85		1.98505398451966E+19

				765.76		530		2341		2.341		7.4		62		32.6		3.7		293		7.6		280.55		1.97798107164863E+19

				762.22		540		2379		2.379		6.9		65		32.5		3.7		295		7.2		280.05		1.97235229827233E+19

				759.06		550		2413		2.413		6.7		64		32.5		3.7		296		6.8		279.85		1.96557908472112E+19

				755.92		560		2447		2.447		6.3		67		32.5		3.7		297		7.1		279.45		1.96024994084349E+19

				752.97		570		2479		2.479		5.9		69		32.4		3.6		296		7.3		279.05		1.9553989328155E+19

				749.67		580		2515		2.515		5.6		70		32.4		3.6		295		7.1		278.75		1.94892435608943E+19

				746.56		590		2548		2.548		5.3		70		32.5		3.6		296		6.9		278.45		1.94293030505167E+19

				743.29		600		2584		2.584		4.9		71		32.5		3.6		297		6.8		278.05		1.93720293318324E+19

				739.85		610		2622		2.622		4.6		72		32.5		3.7		297		6.8		277.75		1.93032012226493E+19

				736.24		620		2662		2.662		4.3		71		32.5		3.6		297		6.9		277.45		1.92297840549321E+19

				733.37		630		2693		2.693		3.9		73		32.5		3.6		297		7		277.05		1.91824781939512E+19

				730.69		640		2723		2.723		3.6		74		32.5		3.6		298		7.1		276.75		1.91330964858786E+19

				727.84		650		2755		2.755		3.4		75		32.4		3.6		299		6.8		276.55		1.90722523372802E+19

				724.83		660		2788		2.788		3		75		32.4		3.6		295		6.8		276.15		1.90208902580675E+19

				722.18		670		2818		2.818		2.9		70		32.4		3.7		290		7.5		276.05		1.89582145057783E+19

				719.72		680		2845		2.845		2.7		70		32.3		3.7		288		8		275.85		1.89073346206791E+19

				716.74		690		2879		2.879		2.4		69		32.2		3.8		289		8.1		275.55		1.88495485999885E+19

				714.12		700		2909		2.909		2.2		68		32.1		3.8		289		8.3		275.35		1.87942864971985E+19

				711.33		710		2940		2.94		2		66		32.1		3.8		288		8.2		275.15		1.87344667267149E+19

				708.39		720		2973		2.973		1.7		65		32.1		3.8		286		8		274.85		1.86773994873475E+19

				705.45		730		3007		3.007		1.5		68		32.1		3.8		283		8.1		274.65		1.86134279204054E+19

				701.84		740		3048		3.048		1.3		71		32.1		3.7		280		8.4		274.45		1.85316721617395E+19

				700		746		3069		3.069		1		72		32.1		3.7		279		8.9		274.15		1.85033139297419E+19

				698.94		750		3081		3.081		0.9		72		32.1		3.7		279		8.9		274.05		1.84820362038338E+19

				695.87		760		3117		3.117		0.7		72		32		3.6		281		9.5		273.85		1.84142949830458E+19

				693.16		770		3148		3.148		0.4		72		31.9		3.6		282		10		273.55		1.83626984069377E+19

				690.46		780		3179		3.179		0.2		70		32		3.6		284		9.8		273.35		1.83045549084904E+19

				687.93		790		3208		3.208		-0.1		73		31.9		3.6		286		9.6		273.05		1.82575204419656E+19

				684.92		800		3244		3.244		-0.3		70		31.9		3.5		287		9.4		272.85		1.81909599324508E+19

				682.08		810		3277		3.277		-0.6		71		31.8		3.5		289		9.3		272.55		1.81354717148577E+19

				679.59		820		3306		3.306		-0.8		71		31.8		3.6		291		9.4		272.35		1.80825355460131E+19

				676.77		830		3339		3.339		-1		69		31.8		3.6		292		9.5		272.15		1.80207344776287E+19

				673.64		840		3376		3.376		-1.1		66		31.8		3.5		292		9.5		272.05		1.79439836283369E+19

				670.69		850		3411		3.411		-1.4		67		31.7		3.5		292		9.5		271.75		1.78851260659562E+19

				668.07		860		3442		3.442		-1.7		66		31.6		3.5		293		9.8		271.45		1.78349481624622E+19

				664.98		870		3479		3.479		-2		67		31.6		3.5		293		10.4		271.15		1.77720981166592E+19

				662.23		880		3512		3.512		-2.2		71		31.5		3.5		294		10.9		270.95		1.7711666376872E+19

				659.97		890		3539		3.539		-2.3		71		31.5		3.5		298		10.7		270.85		1.76577385407219E+19

				658.68		900		3554		3.554		-2.4		72		31.4		3.4		301		10.5		270.75		1.76297331586614E+19

				657.71		910		3566		3.566		-2.4		69		31.4		3.4		301		10.4		270.75		1.76037708686816E+19

				655.63		920		3591		3.591		-2.5		68		31.3		3.4		300		10.3		270.65		1.75545828411924E+19

				653.87		930		3612		3.612		-2.7		68		31.2		3.4		299		10.1		270.45		1.75204055103597E+19

				651.16		940		3645		3.645		-2.8		66		31.2		3.4		299		9.7		270.35		1.74542450097558E+19

				648.94		950		3672		3.672		-3.2		67		31.1		3.4		297		9.5		269.95		1.74205130022518E+19

				646.41		960		3703		3.703		-3.4		67		31		3.4		293		9.5		269.75		1.73654619366106E+19

				643.89		970		3734		3.734		-3.5		66		31		3.4		292		9.6		269.65		1.73041783673314E+19

				641.54		980		3763		3.763		-3.8		66		31		3.4		293		9.6		269.35		1.72602263728453E+19

				639.66		990		3786		3.786		-3.9		66		30.9		3.4		295		9.8		269.25		1.72160378642371E+19

				637.63		1000		3811		3.811		-4.1		69		30.9		3.4		297		9.8		269.05		1.71741587539703E+19

				635.15		1010		3842		3.842		-4.5		72		30.8		3.4		300		10		268.65		1.71328331276205E+19

				632.67		1020		3872		3.872		-4.8		72		30.8		3.4		301		10.5		268.35		1.70850151917824E+19

				631.13		1030		3892		3.892		-5		75		30.6		3.4		300		11.1		268.15		1.70561399328151E+19

				629.44		1040		3913		3.913		-5.1		72		30.6		3.4		299		11.2		268.05		1.70168140855952E+19

				627.44		1050		3938		3.938		-5.3		75		30.5		3.4		296		11.4		267.85		1.69754102451958E+19

				625		1060		3968		3.968		-5.4		71		30.5		3.4		293		11.6		267.75		1.69157113306614E+19

				622.41		1070		4001		4.001		-5.6		70		30.4		3.4		290		11.4		267.55		1.68582051197286E+19

				619.38		1080		4039		4.039		-6		69		30.4		3.3		288		11.2		267.15		1.68012551258065E+19

				616.81		1090		4071		4.071		-6.3		71		30.4		3.3		289		11		266.85		1.67503515520805E+19

				614.4		1100		4102		4.102		-6.6		72		30.4		3.3		291		11.1		266.55		1.67036833127129E+19

				611.56		1110		4138		4.138		-6.9		72		30.2		3.3		292		11.3		266.25		1.66452063298362E+19

				608.14		1120		4182		4.182		-7.1		73		30.2		3.3		293		12		266.05		1.65645649427116E+19

				604.88		1130		4224		4.224		-7.5		74		30.2		3.3		296		13.2		265.65		1.65005770420305E+19

				601.35		1140		4269		4.269		-7.5		67		30.1		3.3		296		13.8		265.65		1.64042818480112E+19

				597.39		1150		4320		4.32		-7.8		65		30.1		3.3		296		14.1		265.35		1.63146809030237E+19

				593.18		1160		4375		4.375		-8.1		63		30		3.3		295		14.2		265.05		1.62180419152121E+19

				589.57		1170		4423		4.423		-8.5		63		30		3.3		294		14.1		264.65		1.61437047272889E+19

				585.98		1180		4470		4.47		-9		64		29.9		3.2		294		14.1		264.15		1.60757745082028E+19

				582.42		1190		4517		4.517		-9.4		66		29.9		3.2		295		14.1		263.75		1.6002341677075E+19

				578.73		1200		4566		4.566		-9.9		67		29.8		3.3		294		14		263.25		1.59311579430954E+19

				575.21		1210		4613		4.613		-10.1		67		29.8		3.3		293		13.8		263.05		1.5846299095746E+19

				571.43		1220		4664		4.664		-10.8		70		29.8		3.3		291		13.7		262.35		1.57841680433057E+19

				567.95		1230		4711		4.711		-11		72		29.8		3.3		290		13.4		262.15		1.57000114530106E+19

				564.36		1240		4759		4.759		-11.3		66		29.7		3.4		289		12.8		261.85		1.56186457233969E+19

				560.79		1250		4808		4.808		-11.4		53		29.7		3.4		287		12.3		261.75		1.55257753457532E+19

				557.24		1260		4857		4.857		-11.5		40		29.6		3.5		284		12.1		261.65		1.54333879023314E+19

				553.72		1270		4905		4.905		-11.8		38		29.6		3.6		282		11.7		261.35		1.53535014090726E+19

				550.21		1280		4954		4.954		-11.8		40		29.6		3.6		279		11.2		261.35		1.52561764254241E+19

				547		1290		4999		4.999		-12		47		29.5		3.5		278		10.6		261.15		1.517878549312E+19

				543.67		1300		5045		5.045		-12.2		51		29.4		3.4		276		10.1		260.95		1.50979434810649E+19

				540.1		1310		5096		5.096		-12.4		54		29.4		3.3		274		9.9		260.75		1.50103074418535E+19

				536.55		1320		5146		5.146		-12.6		50		29.3		3.3		271		10.2		260.55		1.49230931236131E+19

				533.28		1330		5192		5.192		-12.6		37		29.3		3.3		270		10.7		260.55		1.48321444431282E+19

				529.91		1340		5241		5.241		-12.8		38		29.2		3.3		268		11.3		260.35		1.47497364581651E+19

				526.56		1350		5289		5.289		-13.2		40		29.1		3.3		267		11.7		259.95		1.46790439427743E+19

				523.74		1360		5330		5.33		-13.6		40		29.1		3.2		268		11.7		259.55		1.46229312465966E+19

				520.8		1370		5373		5.373		-13.9		41		29		3.2		266		11.2		259.25		1.45576722634369E+19

				517.89		1380		5415		5.415		-14		41		28.9		3.1		267		10.7		259.15		1.44819165126758E+19

				515.11		1390		5456		5.456		-14.1		39		28.9		3.1		269		10.3		259.05		1.44097389076211E+19

				512.73		1400		5491		5.491		-14.2		38		28.9		3		270		10.2		258.95		1.43486995175602E+19

				509.98		1410		5532		5.532		-14.4		37		28.9		3		269		10.6		258.75		1.42827723306417E+19

				507.5		1420		5569		5.569		-14.4		39		28.8		3		268		11.2		258.75		1.42133161257318E+19

				504.9		1430		5608		5.608		-14.8		40		28.8		3.1		266		11.8		258.35		1.41623926906311E+19

				502.57		1440		5643		5.643		-15.1		42		28.8		3.1		263		12.3		258.05		1.41134251587452E+19

				500.48		1450		5674		5.674		-15.3		42		28.6		3.1		261		12.8		257.85		1.40656342004267E+19

				500		1452		5681		5.681		-15.4		42		28.6		3.1		261		12.8		257.75		1.40575959923479E+19

				498.05		1460		5711		5.711		-15.7		43		28.6		3.1		260		13.1		257.45		1.40190884447321E+19

				495.98		1470		5742		5.742		-16		42		28.5		3.2		259		13.4		257.15		1.39771093535943E+19

				493.81		1480		5775		5.775		-16.1		41		28.5		3.2		258		13.7		257.05		1.39213707503749E+19

				491.52		1490		5810		5.81		-16.4		42		28.5		3.2		257		13.9		256.75		1.38730026469441E+19

				489.49		1500		5841		5.841		-16.6		42		28.4		3.1		256		14.1		256.55		1.3826476895002E+19

				487.46		1510		5873		5.873		-16.9		42		28.3		3.1		256		14.2		256.25		1.37852560594054E+19

				484.97		1520		5911		5.911		-17.3		43		28.3		3.1		256		14.6		255.85		1.37362814355866E+19

				482.72		1530		5946		5.946		-17.5		43		28.2		3.1		255		14.7		255.65		1.36832487820974E+19

				480.25		1540		5984		5.984		-17.9		43		28.2		3		254		14.8		255.25		1.36345669932618E+19

				477.92		1550		6021		6.021		-18.2		43		28.2		3		255		14.9		254.95		1.35843829598734E+19

				475.47		1560		6059		6.059		-18.5		43		28.1		3		255		15.2		254.65		1.35306657895987E+19

				472.92		1570		6099		6.099		-18.8		43		28		3		256		15.7		254.35		1.34739728010594E+19

				470.74		1580		6133		6.133		-19.1		42		27.9		3		256		16.2		254.05		1.34277000438859E+19

				468.21		1590		6173		6.173		-19.3		37		27.9		3.1		258		16.3		253.85		1.33660550269532E+19

				465.48		1600		6217		6.217		-19.7		31		27.8		3.2		259		16.3		253.45		1.33090929291303E+19

				462.87		1610		6258		6.258		-19.6		27		27.7		3.3		260		16.7		253.55		1.32292476437476E+19

				460.28		1620		6300		6.3		-19.9		29		27.6		3.2		260		17		253.25		1.31708067564501E+19

				457.81		1630		6340		6.34		-20.4		31		27.5		3.2		261		17		252.75		1.31260434617523E+19

				455.03		1640		6385		6.385		-20.6		30		27.4		3.1		262		16.8		252.55		1.30566687179458E+19

				452.48		1650		6427		6.427		-20.8		28		27.4		3.3		263		16.9		252.35		1.29937888779289E+19

				449.84		1660		6470		6.47		-20.9		27		27.3		3.5		265		16.9		252.25		1.29230975611792E+19

				447.1		1670		6515		6.515		-21.4		26		27.2		3.6		265		16.6		251.75		1.28698924615537E+19

				444.38		1680		6560		6.56		-21.7		26		27.2		3.6		265		16.5		251.45		1.28068579375602E+19

				441.78		1690		6603		6.603		-22.2		25		27.2		3.7		264		16.7		250.95		1.27572944112013E+19

				439.1		1700		6648		6.648		-22.3		24		27.1		3.7		264		16.8		250.85		1.26849587455599E+19

				436.64		1710		6689		6.689		-22.4		20		27.1		4		264		16.7		250.75		1.26189233982769E+19

				434.09		1720		6732		6.732		-22.4		18		27		4		265		16.6		250.75		1.25452282382696E+19

				431.76		1730		6771		6.771		-22.8		20		26.9		3.9		266		16.8		250.35		1.2497827806414E+19

				429.55		1740		6809		6.809		-22.8		22		26.8		3.8		267		16.9		250.35		1.24338566199859E+19

				427.25		1750		6848		6.848		-23.3		24		26.7		3.6		267		16.9		249.85		1.239202968231E+19

				424.96		1760		6888		6.888		-23.6		25		26.7		3.6		267		16.9		249.55		1.23404275469612E+19

				422.58		1770		6929		6.929		-24.1		27		26.7		3.5		267		16.7		249.05		1.22959508949894E+19

				420.42		1780		6966		6.966		-24.4		28		26.6		3.5		266		16.4		248.75		1.22478541443681E+19

				418.07		1790		7007		7.007		-24.9		29		26.5		3.5		266		16.3		248.25		1.22039234448601E+19

				415.83		1800		7046		7.046		-25.2		29		26.4		3.6		266		16.3		247.95		1.21532220526003E+19

				413.6		1810		7085		7.085		-25.5		29		26.4		3.5		266		16.2		247.65		1.21026904405625E+19

				411.18		1820		7127		7.127		-25.8		30		26.2		3.5		267		16.1		247.35		1.20464697636098E+19

				409.08		1830		7164		7.164		-26.1		30		26.1		3.5		268		16.1		247.05		1.19994990709871E+19

				406.89		1840		7203		7.203		-26.6		31		26.1		3.5		269		16.2		246.55		1.19594645823556E+19

				404.81		1850		7240		7.24		-26.9		31		26		3.5		271		16.4		246.25		1.1912823862144E+19

				402.84		1860		7275		7.275		-27.3		31		25.9		3.5		272		16.8		245.85		1.18741382766193E+19

				400.78		1870		7312		7.312		-27.2		28		25.8		3.5		273		17		245.95		1.18086144029059E+19

				400		1874		7326		7.326		-27.3		27		25.7		3.5		273		17		245.85		1.17904262502426E+19

				399.02		1880		7344		7.344		-27.4		26		25.7		3.5		273		17		245.75		1.17663256834294E+19

				396.98		1890		7381		7.381		-27.6		24		25.6		3.5		273		16.7		245.55		1.17157046939739E+19

				394.85		1900		7419		7.419		-27.9		23		25.6		3.6		274		16.3		245.25		1.16670982113833E+19

				392.93		1910		7454		7.454		-27.9		22		25.5		3.6		276		16		245.25		1.16103657090005E+19

				390.92		1920		7491		7.491		-28.2		22		25.4		3.6		277		15.8		244.95		1.15651208073359E+19

				389.11		1930		7524		7.524		-28.6		22		25.4		3.5		279		15.5		244.55		1.15304020917124E+19

				387.12		1940		7561		7.561		-29.1		21		25.3		3.5		280		15.4		244.05		1.14949351238169E+19

				385.24		1950		7596		7.596		-29.2		21		25.2		3.5		282		15.4		243.95		1.14438005262861E+19

				383.17		1960		7634		7.634		-29.7		21		25.1		3.5		282		15.4		243.45		1.14056869524255E+19

				381.31		1970		7669		7.669		-30		21		25.1		3.5		283		15.7		243.15		1.13643250824703E+19

				379.36		1980		7705		7.705		-30.3		21		25		3.4		283		16.2		242.85		1.13201754040405E+19

				377.51		1990		7740		7.74		-30.5		20		24.9		3.3		282		16.7		242.65		1.12742560025273E+19

				375.95		2000		7770		7.77		-30.7		19		24.9		3.3		281		17		242.45		1.12369287748736E+19

				374.21		2010		7803		7.803		-30.7		18		24.8		3.2		280		17.2		242.45		1.11849211779371E+19

				372.47		2020		7835		7.835		-30.8		19		24.7		3.2		280		17.5		242.35		1.11375073146837E+19

				370.75		2030		7868		7.868		-31.2		20		24.7		3.3		279		17.4		241.95		1.11044041729739E+19

				368.85		2040		7905		7.905		-31.5		21		24.6		3.3		278		17.2		241.65		1.10612119894737E+19

				367.15		2050		7937		7.937		-31.7		21		24.6		3.3		278		17.2		241.45		1.10193518451374E+19

				365.45		2060		7970		7.97		-31.8		22		24.5		3.3		278		17.1		241.35		1.09728739538452E+19

				363.58		2070		8006		8.006		-32.3		22		24.5		3.3		279		16.6		240.85		1.09393889021708E+19

				361.81		2080		8041		8.041		-32.5		22		24.4		3.2		279		15.9		240.65		1.08951804466593E+19

				359.96		2090		8077		8.077		-32.7		21		24.3		3.2		280		15.7		240.45		1.08484874054089E+19

				358.03		2100		8115		8.115		-32.8		21		24.3		3.1		281		15.7		240.35		1.07948104161175E+19

				356.2		2110		8151		8.151		-33.3		21		24.2		3		282		16		239.85		1.07620230955619E+19

				354.64		2120		8182		8.182		-33.6		22		24.2		3		282		16.3		239.55		1.07283089205819E+19

				352.82		2130		8218		8.218		-33.9		22		24.1		3		282		16.7		239.25		1.06866350043445E+19

				351.1		2140		8252		8.252		-33.9		22		24		3		282		17		239.25		1.06345375829753E+19

				349.22		2150		8289		8.289		-34.5		23		23.9		3		281		16.9		238.65		1.06041874634268E+19

				347.27		2160		8329		8.329		-34.8		23		23.8		3		281		16.7		238.35		1.05582474982815E+19

				345.41		2170		8366		8.366		-35.2		22		23.8		3		281		16.4		237.95		1.05193504788824E+19

				343.64		2180		8402		8.402		-35.7		22		23.8		2.9		280		16.2		237.45		1.04874828547095E+19

				341.72		2190		8441		8.441		-35.7		23		23.6		2.8		280		16		237.45		1.04288867451733E+19

				339.8		2200		8480		8.48		-36		24		23.5		2.8		279		15.8		237.15		1.03834092828674E+19

				337.9		2210		8519		8.519		-36.6		25		23.5		2.8		278		15.9		236.55		1.03515400508869E+19

				336.42		2220		8549		8.549		-36.5		26		23.4		2.8		277		16.1		236.65		1.03018453274917E+19

				334.62		2230		8586		8.586		-37		27		23.3		2.9		276		16.2		236.15		1.02684211451603E+19

				332.83		2240		8623		8.623		-37.1		28		23.3		2.9		274		16.4		236.05		1.02178185851118E+19

				330.96		2250		8662		8.662		-37.4		29		23.2		2.9		274		16.6		235.75		1.01733394076053E+19

				329.11		2260		8701		8.701		-37.7		31		23.1		2.8		274		16.7		235.45		1.01293624441918E+19

				327.35		2270		8738		8.738		-38.1		33		23		2.7		274		16.9		235.05		1.00923387015232E+19

				325.51		2280		8777		8.777		-38.4		34		23		2.7		274		16.9		234.75		1.00484357863359E+19

				323.53		2290		8818		8.818		-38.6		34		23		2.7		273		17		234.55		9.99582968743948E+18

				321.72		2300		8857		8.857		-38.8		33		22.9		2.7		272		17.3		234.35		9.9483906249639E+18

				320.23		2310		8889		8.889		-39.1		34		22.8		2.7		272		17.4		234.05		9.91500864672739E+18

				318.28		2320		8931		8.931		-39.4		35		22.7		2.6		272		17.4		233.75		9.86728011480273E+18

				316.58		2330		8967		8.967		-40.1		36		22.6		2.5		272		17.6		233.05		9.8440564367614E+18

				314.73		2340		9007		9.007		-40.3		36		22.5		2.5		271		17.7		232.85		9.79493654597055E+18

				312.89		2350		9047		9.047		-40.5		36		22.4		2.5		272		17.7		232.65		9.74604368699153E+18

				310.99		2360		9089		9.089		-40.8		36		22.3		2.5		272		17.8		232.35		9.69936884606789E+18

				309.17		2370		9129		9.129		-41.1		35		22.2		2.6		273		18		232.05		9.6550716408011E+18

				307.14		2380		9173		9.173		-41.5		35		22.1		2.5		273		18		231.65		9.60823911961046E+18

				305.27		2390		9215		9.215		-41.7		35		22		2.5		272		17.9		231.45		9.55799213819433E+18

				303.48		2400		9254		9.254		-42		35		21.9		2.6		272		17.9		231.15		9.51427948938403E+18

				301.64		2410		9296		9.296		-42.6		34		21.9		2.7		272		17.9		230.55		9.48120491442402E+18

				300		2418		9333		9.333		-42.9		34		21.8		2.8		271		18.1		230.25		9.44194232450209E+18

				299.58		2420		9342		9.342		-43		34		21.8		2.8		271		18.1		230.15		9.43282037848492E+18

				297.54		2430		9388		9.388		-43.2		34		21.7		2.8		271		18.5		229.95		9.37673564257809E+18

				295.44		2440		9435		9.435		-43.6		32		21.6		2.9		270		18.7		229.55		9.32677983214687E+18

				293.43		2450		9481		9.481		-44.1		30		21.6		3		269		18.9		229.05		9.28354709493064E+18

				291.36		2460		9529		9.529		-44.3		29		21.6		3.2		269		19.3		228.85		9.2261123542686E+18

				289.52		2470		9571		9.571		-44.5		28		21.5		3.2		269		19.8		228.65		9.17586661414261E+18

				287.54		2480		9617		9.617		-45		28		21.4		3		269		20.1		228.15		9.13308548617259E+18

				285.79		2490		9658		9.658		-45.1		29		21.3		2.7		270		20.3		228.05		9.08148101243447E+18

				283.78		2500		9705		9.705		-45.7		29		21.3		2.6		271		20.4		227.45		9.04139765447452E+18

				281.78		2510		9752		9.752		-45.9		30		21.2		2.4		271		20.6		227.25		8.98557762394771E+18

				279.86		2520		9798		9.798		-46.3		31		21		2.4		270		20.7		226.85		8.94008758577356E+18

				278.02		2530		9841		9.841		-46.9		31		20.9		2.4		270		20.5		226.25		8.90486169229644E+18

				275.99		2540		9890		9.89		-47.3		31		20.8		2.4		270		20.5		225.85		8.85549778920495E+18

				274.11		2550		9935		9.935		-47.6		32		20.7		2.4		270		20.5		225.55		8.80687385108363E+18

				272.24		2560		9980		9.98		-47.9		33		20.6		2.3		270		20.4		225.25		8.758442110718E+18

				270.58		2570		10020		10.02		-48.3		33		20.5		2.3		269		20.4		224.85		8.72052292115054E+18

				268.68		2580		10067		10.067		-48.4		33		20.4		2.3		267		20.5		224.75		8.66314067375303E+18

				266.78		2590		10113		10.113		-49		34		20.4		2.3		266		20.5		224.15		8.62490365394284E+18

				264.9		2600		10160		10.16		-49.2		34		20.3		2.3		266		20.6		223.95		8.57177216097907E+18

				263.03		2610		10206		10.206		-49.7		34		20.1		2.4		266		20.6		223.45		8.5303068417032E+18

				261.17		2620		10252		10.252		-50.2		34		20		2.4		267		20.6		222.95		8.48898057417913E+18

				259.52		2630		10294		10.294		-50.4		34		19.9		2.4		267		20.5		222.75		8.44292336387002E+18

				257.88		2640		10335		10.335		-50.8		34		19.9		2.3		267		20.6		222.35		8.40466204856395E+18

				256.12		2650		10380		10.38		-51		34		19.8		2.3		266		20.7		222.15		8.35481625391068E+18

				254.32		2660		10426		10.426		-51.5		34		19.8		2.4		265		20.7		221.65		8.31481338815682E+18

				252.64		2670		10468		10.468		-51.6		34		19.8		2.6		264		20.5		221.55		8.26361519770591E+18

				250.98		2680		10511		10.511		-51.8		34		19.7		2.7		263		20.2		221.35		8.21673566945206E+18

				250		2686		10536		10.536		-52.2		34		19.6		2.7		263		20.3		220.95		8.19946903604362E+18

				249.27		2690		10555		10.555		-52.5		34		19.6		2.7		263		20.3		220.65		8.1866421902469E+18

				247.58		2700		10600		10.6		-52.7		34		19.5		2.7		263		21		220.45		8.13851527302075E+18

				245.89		2710		10644		10.644		-53		34		19.4		2.9		262		21.8		220.15		8.09397585553882E+18

				244.51		2720		10680		10.68		-53.2		34		19.4		3.1		262		22.2		219.95		8.05586884011764E+18

				242.85		2730		10724		10.724		-53.5		34		19.3		3.1		262		22		219.65		8.01210491584495E+18

				241.25		2740		10766		10.766		-53.8		34		19.2		3.1		262		21.6		219.35		7.97020350850629E+18

				239.72		2750		10807		10.807		-54		35		19.2		3.2		262		20.8		219.15		7.92688433843372E+18

				238.27		2760		10846		10.846		-53.8		35		19.1		3.3		260		19.8		219.35		7.87175291180018E+18

				236.76		2770		10887		10.887		-54.1		34		19		3.3		259		19.7		219.05		7.83257931154963E+18

				235.32		2780		10926		10.926		-53.9		33		18.9		3.3		260		20.2		219.25		7.77783928637586E+18

				234		2790		10962		10.962		-53.9		33		18.9		3.4		262		20.8		219.25		7.734210407156E+18

				232.58		2800		11001		11.001		-54.2		33		18.9		3.5		264		21.2		218.95		7.69780923008264E+18

				231.05		2810		11043		11.043		-54.5		32		18.8		3.8		265		21.2		218.65		7.65766244730615E+18

				229.75		2820		11079		11.079		-54.4		32		18.8		4		265		21.1		218.75		7.611095753825E+18

				228.3		2830		11120		11.12		-54.3		31		18.7		4.3		265		21.2		218.85		7.5596047273696E+18

				226.91		2840		11159		11.159		-53.8		29		18.6		4.5		265		21		219.35		7.49645130824938E+18

				225.53		2850		11198		11.198		-53.7		28		18.6		4.6		265		20.9		219.45		7.44746484963092E+18

				224.27		2860		11234		11.234		-53.4		27		18.5		4.7		263		20.7		219.75		7.39574667088325E+18

				222.85		2870		11275		11.275		-53.7		26		18.4		4.7		261		20.6		219.45		7.35896573289695E+18

				221.22		2880		11322		11.322		-53.7		25		18.3		4.7		261		20.7		219.45		7.30513977756995E+18

				219.66		2890		11368		11.368		-53.4		24		18.3		4.8		262		20.8		219.75		7.24372280610967E+18

				218.17		2900		11412		11.412		-53.5		23		18.1		4.7		263		21.2		219.65		7.19786258797567E+18

				216.68		2910		11456		11.456		-53.8		22		18.1		4.8		263		21.6		219.35		7.15848164237572E+18

				215.41		2920		11493		11.493		-53.8		21		17.9		5		263		21.4		219.35		7.11652450888017E+18

				214		2930		11536		11.536		-53.4		20		17.9		5.4		263		21.2		219.75		7.05707311530305E+18

				212.49		2940		11581		11.581		-52.9		19		17.8		5.5		263		21.4		220.25		6.9913703249917E+18

				211.09		2950		11624		11.624		-52.4		18		17.7		5.5		265		21.7		220.75		6.92957620408492E+18

				209.71		2960		11667		11.667		-52.1		17		17.6		5.6		266		21.8		221.05		6.87493107368807E+18

				208.33		2970		11709		11.709		-51.9		16		17.5		5.7		266		21.9		221.25		6.82351674859097E+18

				206.96		2980		11752		11.752		-51.9		15		17.4		6		264		22.4		221.25		6.77864458449761E+18

				205.9		2990		11785		11.785		-52		14		17.4		6.4		262		22.9		221.15		6.74697545621523E+18

				204.7		3000		11823		11.823		-51.4		13		17.3		6.9		260		23		221.75		6.68950436645381E+18

				203.4		3010		11864		11.864		-51.2		12		17.2		7.2		260		23.2		221.95		6.64103129221383E+18

				202.21		3020		11903		11.903		-50.3		11		17.2		7.1		261		23.3		222.85		6.57551417246279E+18

				200.98		3030		11942		11.942		-49.5		10		17.1		6.9		262		23.4		223.65		6.51213907324143E+18

				200		3039		11974		11.974		-49.1		9		17.1		6.6		263		23.2		224.05		6.46881565191284E+18

				199.86		3040		11979		11.979		-49		9		17.1		6.6		263		23.2		224.15		6.46140356952176E+18

				198.84		3050		12013		12.013		-48.9		8		17		6.3		264		22.8		224.25		6.42556069368815E+18

				197.58		3060		12055		12.055		-48.5		8		16.9		6.3		999		999.9		224.65		6.37347498435191E+18

				196.33		3070		12096		12.096		-48.3		7		16.8		6.4		999		999.9		224.85		6.32751964339376E+18

				195.13		3080		12136		12.136		-48.7		6		16.8		6.4		267		22		224.45		6.30005240782456E+18

				193.9		3090		12178		12.178		-48.6		6		16.6		6.3		267		21.7		224.55		6.25755214131968E+18

				192.58		3100		12223		12.223		-48.5		5		16.6		6.3		265		21.5		224.65		6.21218651931618E+18

				191.36		3110		12265		12.265		-48.5		5		16.5		6.3		265		21.6		224.65		6.17283213384746E+18

				190.24		3120		12303		12.303		-48.4		4		16.4		6.4		265		22.2		224.75		6.13397306005202E+18

				188.99		3130		12347		12.347		-48.3		4		16.3		6.6		266		22.4		224.85		6.09095878064986E+18

				187.57		3140		12397		12.397		-48.2		3		16.2		6.8		267		21.3		224.95		6.042506250219E+18

				186.33		3150		12440		12.44		-48		3		16.2		6.7		268		20.4		225.15		5.99722800122822E+18

				184.93		3160		12490		12.49		-47.6		3		16.2		6.4		267		20.4		225.55		5.94161169341103E+18

				183.62		3170		12537		12.537		-47.8		3		16.1		6.1		266		20.6		225.35		5.90475860921786E+18

				182.51		3180		12577		12.577		-48.2		2		16.1		6.3		265		20.4		224.95		5.87950000387839E+18

				181.22		3190		12624		12.624		-48.1		2		16.1		6.2		265		20.3		225.05		5.83534901055548E+18

				179.94		3200		12670		12.67		-48		2		16		6.2		265		20.3		225.15		5.79155909698388E+18

				178.63		3210		12719		12.719		-48.2		2		15.9		6.3		264		19.6		224.95		5.75450707190179E+18

				177.41		3220		12764		12.764		-48.1		2		15.9		6.3		262		18.9		225.05		5.71266564376254E+18

				176.2		3230		12809		12.809		-48.2		1		15.8		6.2		260		18.3		224.95		5.67622541605047E+18

				175.13		3240		12849		12.849		-48.2		1		15.8		6.1		259		18.1		224.95		5.64175571573734E+18

				173.94		3250		12894		12.894		-48.5		1		15.7		6.1		261		18.8		224.65		5.61090312166298E+18

				172.75		3260		12939		12.939		-48.8		1		15.6		6		262		19.8		224.35		5.57996801563656E+18

				171.53		3270		12985		12.985		-48.6		1		15.6		6		262		20		224.55		5.53562619288584E+18

				170.45		3280		13027		13.027		-48.9		1		15.5		5.8		260		19.6		224.25		5.50813126251833E+18

				169.29		3290		13072		13.072		-49.1		1		15.5		5.6		260		19.7		224.05		5.47552900856162E+18

				168.3		3300		13110		13.11		-49.5		1		15.5		5.3		262		20		223.65		5.45324413387667E+18

				167.11		3310		13157		13.157		-49.5		1		15.4		5		263		20.2		223.65		5.41468584202097E+18

				165.97		3320		13201		13.201		-49.6		1		15.3		4.6		262		20.3		223.55		5.38015325936554E+18

				164.84		3330		13246		13.246		-49.5		1		15.3		4.1		261		20.6		223.65		5.34113347016179E+18

				163.72		3340		13291		13.291		-49.8		1		15.3		3.7		261		21		223.35		5.31196869030465E+18

				162.52		3350		13339		13.339		-50		1		15.2		3.5		999		999.9		223.15		5.27776015280608E+18

				161.61		3360		13375		13.375		-50.1		1		15.2		3.3		999		999.9		223.05		5.25056126218644E+18

				160.39		3370		13425		13.425		-50.2		1		15.1		3.1		999		999.9		222.95		5.21326183823789E+18

				159.26		3380		13471		13.471		-50.6		1		15		3.2		263		22.1		222.55		5.18583673918515E+18

				158.06		3390		13520		13.52		-50.7		1		14.9		3.2		262		22.4		222.45		5.14907591559807E+18

				156.95		3400		13566		13.566		-51.2		1		14.9		3.4		262		23.1		221.95		5.1244339297589E+18

				155.76		3410		13616		13.616		-50.9		0		14.8		4		263		23.2		222.25		5.07871562986035E+18

				154.63		3420		13663		13.663		-50.3		0		14.7		4.7		264		22.9		222.85		5.02829611041947E+18

				153.65		3430		13705		13.705		-50.3		0		14.5		5		266		22.8		222.85		4.99642823104153E+18

				152.64		3440		13748		13.748		-50.3		0		14.5		5.1		268		22.6		222.85		4.96358480433569E+18

				151.64		3450		13791		13.791		-50.6		0		14.5		5.1		269		22.7		222.55		4.93771369540397E+18

				150.57		3460		13837		13.837		-50.7		0		14.4		5		270		22.5		222.45		4.90507630400861E+18

				150		3465		13861		13.861		-50.6		0		14.3		5		269		21.7		222.55		4.88431188545632E+18

				149.54		3470		13881		13.881		-50.5		0		14.3		5		269		21.7		222.65		4.86714633896536E+18

				148.56		3480		13924		13.924		-50.3		0		14.3		5.2		267		21.4		222.85		4.83091036774182E+18

				147.65		3490		13964		13.964		-50.1		0		14.2		5.9		266		21.6		223.05		4.79701361525789E+18

				146.68		3500		14007		14.007		-49.8		0		14.1		6.5		265		21.9		223.35		4.75909826223971E+18

				145.65		3510		14054		14.054		-49.6		0		14.1		6.9		999		999.9		223.55		4.72145160105195E+18

				144.76		3520		14094		14.094		-49.4		0		14.1		7.3		999		999.9		223.75		4.68840648340493E+18

				143.85		3530		14135		14.135		-49.3		0		14.1		7.4		264		21.9		223.85		4.65685263387922E+18

				142.9		3540		14178		14.178		-49.2		0		14		7.4		264		21		223.95		4.62403262289132E+18

				142.14		3550		14214		14.214		-49.2		0		13.9		7.3		264		19.9		223.95		4.59944014708028E+18

				141.13		3560		14260		14.26		-49		0		13.8		6.9		264		19.1		224.15		4.56268330714804E+18

				140.24		3570		14302		14.302		-48.8		0		13.8		6.4		265		18.6		224.35		4.52986810137697E+18

				139.35		3580		14343		14.343		-49		0		13.7		5.9		265		18.2		224.15		4.50513653263713E+18

				138.4		3590		14388		14.388		-49		0		13.6		5.8		264		17.8		224.15		4.47442336646559E+18

				137.43		3600		14435		14.435		-48.9		0		13.6		5.7		262		18.1		224.25		4.44108230805453E+18

				136.66		3610		14472		14.472		-48.9		0		13.5		5.8		261		18.7		224.25		4.41619957955855E+18

				135.73		3620		14516		14.516		-49		0		13.4		6		259		19.1		224.15		4.38810320469923E+18

				134.77		3630		14563		14.563		-49.5		0		13.4		6.1		999		999.9		223.65		4.36680755747212E+18

				133.88		3640		14606		14.606		-49.6		0		13.4		6.2		999		999.9		223.55		4.33991033538506E+18

				132.91		3650		14654		14.654		-49.7		0		13.3		6.3		257		18.9		223.45		4.31039456461534E+18

				132.19		3660		14689		14.689		-49.9		0		13.2		6.4		258		19.1		223.25		4.29088487406395E+18

				131.23		3670		14737		14.737		-50.1		0		13.2		6.5		259		19.4		223.05		4.26354281564709E+18

				130.4		3680		14778		14.778		-50.1		0		13.1		6.6		259		18.8		223.05		4.23657687388845E+18

				129.51		3690		14823		14.823		-50.2		0		13		6.9		258		17.8		222.95		4.20954885385741E+18

				128.66		3700		14866		14.866		-50.1		0		13		7.2		258		17.1		223.05		4.18004586345466E+18

				127.78		3710		14911		14.911		-50.4		0		12.9		7.3		257		16.6		222.75		4.15704665318785E+18

				126.98		3720		14952		14.952		-50.6		0		12.9		7.4		256		16.5		222.55		4.13473282143495E+18

				126.23		3730		14990		14.99		-50.6		0		12.8		7.3		255		16.8		222.55		4.11031126200767E+18

				125.37		3740		15035		15.035		-50.4		0		12.7		7.2		253		17.6		222.75		4.078642502036E+18

				124.58		3750		15076		15.076		-50.4		0		12.7		7.1		253		18		222.75		4.05294155622274E+18

				123.76		3760		15119		15.119		-50.8		0		12.6		7		254		17.9		222.35		4.03350773666153E+18

				122.92		3770		15164		15.164		-50.8		0		12.5		6.9		254		17.8		222.35		4.00613098731767E+18

				122.08		3780		15208		15.208		-50.9		0		12.5		6.8		253		17.5		222.25		3.98054445360395E+18

				121.43		3790		15243		15.243		-50.8		0		12.5		6.7		252		17		222.35		3.95756984860059E+18

				120.6		3800		15288		15.288		-50.3		0		12.4		6.7		252		16.9		222.85		3.92170025814259E+18

				119.87		3810		15327		15.327		-50.6		0		12.4		6.7		251		16.9		222.55		3.90321643806433E+18

				119.08		3820		15370		15.37		-50.4		0		12.2		6.8		251		17		222.75		3.87401092081397E+18

				118.27		3830		15415		15.415		-50.5		0		12.1		6.9		251		17.1		222.65		3.84938743820672E+18

				117.52		3840		15456		15.456		-50.7		0		12.1		6.8		253		17		222.45		3.82841580160119E+18

				116.83		3850		15494		15.494		-50.7		0		12.1		6.8		254		16.6		222.45		3.80593786675517E+18

				116.09		3860		15536		15.536		-50.6		0		12.1		6.7		254		16.1		222.55		3.78013177855083E+18

				115.3		3870		15580		15.58		-50.9		0		12		6.7		252		16		222.25		3.75947555292051E+18

				114.54		3880		15623		15.623		-51		0		11.9		6.7		251		16.7		222.15		3.73637612729552E+18

				113.71		3890		15671		15.671		-50.8		0		11.8		6.9		250		17.7		222.35		3.70596448558325E+18

				113.04		3900		15709		15.709		-50.9		0		11.8		7.2		251		18.2		222.25		3.68578591935936E+18

				112.38		3910		15747		15.747		-50.7		0		11.7		7.3		251		17.9		222.45		3.66097147535689E+18

				111.62		3920		15792		15.792		-50.8		0		11.7		7.2		251		16.7		222.35		3.63784852590627E+18

				110.78		3930		15841		15.841		-50.7		0		11.6		6.9		250		15.5		222.45		3.60884872788785E+18

				110.02		3940		15885		15.885		-50.4		0		11.6		6.8		251		15.6		222.75		3.57926336503152E+18

				109.25		3950		15932		15.932		-50.7		0		11.5		6.3		252		16.4		222.45		3.55900635062058E+18

				108.42		3960		15981		15.981		-50.5		0		11.5		5.9		252		17		222.65		3.52879501184047E+18

				107.76		3970		16021		16.021		-50.6		0		11.4		5.7		252		17		222.55		3.50888965851182E+18

				107		3980		16067		16.067		-50.6		0		11.2		5.7		252		17		222.55		3.48414247829217E+18

				106.2		3990		16116		16.116		-50.6		-1		11.1		5.7		252		17.1		222.55		3.45809281490307E+18

				105.39		4000		16165		16.165		-50.3		-1		11		5.8		252		17.1		222.85		3.42709776289923E+18

				104.63		4010		16213		16.213		-50.1		0		11		6.2		252		17.5		223.05		3.39933311591218E+18

				103.86		4020		16261		16.261		-50.1		0		11		6.3		254		18		223.05		3.37431651934091E+18

				103.23		4030		16301		16.301		-50.4		0		10.9		6.4		257		18.3		222.75		3.35836536240868E+18

				102.5		4040		16347		16.347		-50.6		0		10.7		6.4		259		18.2		222.55		3.33761312172848E+18

				101.8		4050		16392		16.392		-50.3		0		10.7		6.5		261		18.1		222.85		3.31035726599432E+18

				101.11		4060		16436		16.436		-50.8		0		10.6		6.5		262		17.8		222.35		3.2953132454254E+18

				100.4		4070		16482		16.482		-51.3		0		10.5		6.6		263		17		221.85		3.27954811674175E+18

				100		4076		16508		16.508		-51.2		-1		10.5		6.6		264		16.3		221.95		3.26501046814839E+18

				99.79		4080		16522		16.522		-51.2		-1		10.5		6.6		264		16.3		221.95		3.25815394616528E+18

				99.2		4090		16560		16.56		-51.1		0		10.4		6.6		265		15.7		222.05		3.23743175329111E+18

				98.58		4100		16601		16.601		-51.1		-1		10.3		6.7		264		15		222.05		3.21719780483304E+18

				97.93		4110		16644		16.644		-51.1		-1		10.2		6.7		262		14.4		222.05		3.19598479435281E+18

				97.26		4120		16689		16.689		-51.2		0		10.1		6.8		260		13.8		221.95		3.17554918132113E+18

				96.6		4130		16733		16.733		-51.9		-1		10.1		6.8		256		13.6		221.25		3.16397886964858E+18

				95.92		4140		16779		16.779		-51.7		-1		10		7		254		14		221.45		3.13886915877439E+18

				95.26		4150		16823		16.823		-51.6		-1		10		7		253		14.8		221.55		3.11586440679807E+18

				94.66		4160		16864		16.864		-51.5		-1		10		7.1		255		15.4		221.65		3.09484207031662E+18

				94.02		4170		16909		16.909		-51.4		-1		10		7.2		256		15.8		221.75		3.07253151213477E+18

				93.26		4180		16961		16.961		-51.2		-1		10		7.2		257		15.3		221.95		3.04494876259519E+18

				92.6		4190		17007		17.007		-51.6		-1		9.9		7.2		259		14.4		221.55		3.02885832531494E+18

				91.86		4200		17059		17.059		-51.6		-1		9.9		7.2		260		13.8		221.55		3.00465362595498E+18

				91.14		4210		17110		17.11		-51.9		-1		9.8		7.2		260		13.7		221.25		2.98514528136409E+18

				90.55		4220		17153		17.153		-52.1		0		9.8		7.2		260		14.2		221.05		2.96850416633663E+18

				89.84		4230		17203		17.203		-52.2		-1		9.7		7.2		261		14.8		220.95		2.94656119279264E+18

				89.1		4240		17257		17.257		-52.5		0		9.7		7.2		263		15.3		220.65		2.92626396738877E+18

				88.43		4250		17306		17.306		-52.4		0		9.6		7.3		265		15.3		220.75		2.90294388046439E+18

				87.8		4260		17351		17.351		-52.7		-1		9.6		7.3		268		14.9		220.45		2.886184833069E+18

				87.03		4270		17408		17.408		-52.6		-1		9.5		7.3		270		14		220.55		2.85957603529738E+18

				86.48		4280		17449		17.449		-52.5		-1		9.5		7.4		268		13.2		220.65		2.84021669921191E+18

				85.81		4290		17500		17.5		-52		-1		9.4		7.7		266		12.4		221.15		2.81184052403025E+18

				85.12		4300		17552		17.552		-51.8		0		9.4		7.8		264		11.6		221.35		2.78671025652944E+18

				84.52		4310		17598		17.598		-51.9		-1		9.3		7.9		262		11.3		221.25		2.76831774392027E+18

				83.82		4320		17651		17.651		-51.9		-1		9.3		8.2		258		11.5		221.25		2.74539036080687E+18

				83.19		4330		17700		17.7		-51.9		0		9.4		8.3		251		11.4		221.25		2.72475571600481E+18

				82.69		4340		17740		17.74		-51.7		-1		9.3		8.4		247		11.7		221.45		2.70593297267572E+18

				82.06		4350		17789		17.789		-51.4		-1		9.3		8.6		245		12.3		221.75		2.68168406600488E+18

				81.46		4360		17837		17.837		-51.4		-1		9.2		8.6		246		12.7		221.75		2.66207633459368E+18

				80.87		4370		17884		17.884		-51.4		-1		9.1		8.6		247		12.8		221.75		2.642795398706E+18

				80.3		4380		17930		17.93		-51.7		-1		9.1		8.9		248		12.6		221.45		2.62772303429508E+18

				79.79		4390		17971		17.971		-51.7		-1		9		9.2		252		12.3		221.45		2.61103388426406E+18

				79.32		4400		18009		18.009		-51.3		-1		8.9		9.3		257		12.3		221.85		2.5909736715135E+18

				78.74		4410		18057		18.057		-51.2		-1		8.9		9.5		264		12.5		221.95		2.57086924262004E+18

				78.15		4420		18106		18.106		-51.1		-1		8.9		9.7		267		12.8		222.05		2.55045656773891E+18

				77.56		4430		18155		18.155		-50.8		-1		8.9		9.7		267		13.2		222.35		2.52778652274942E+18

				77.18		4440		18187		18.187		-50.8		-1		8.8		9.8		266		13.6		222.35		2.51540180280815E+18

				76.47		4450		18247		18.247		-51.3		-1		8.8		9.8		265		14		221.85		2.49787892915579E+18

				75.99		4460		18289		18.289		-51.7		-1		8.8		9.7		264		14.4		221.45		2.48668335462121E+18

				75.4		4470		18339		18.339		-52		-1		8.7		9.8		263		14.6		221.15		2.47072340650135E+18

				74.79		4480		18391		18.391		-52.2		-1		8.7		9.7		999		999.9		220.95		2.45295315682281E+18

				74.21		4490		18442		18.442		-52.5		-1		8.6		9.6		999		999.9		220.65		2.43723960740652E+18

				73.6		4500		18496		18.496		-52.5		-1		8.6		9.6		267		13.8		220.65		2.41720570145694E+18

				72.95		4510		18552		18.552		-52.7		-1		8.6		9.7		999		999.9		220.45		2.3980317035579E+18

				72.42		4520		18600		18.6		-52.9		-1		8.5		9.7		999		999.9		220.25		2.38277113716363E+18

				71.8		4530		18655		18.655		-53.3		-1		8.5		9.6		999		999.9		219.85		2.36666997819047E+18

				71.21		4540		18708		18.708		-53.2		-1		8.5		9.6		263		11		219.95		2.34615524970258E+18

				70.62		4550		18762		18.762		-52.9		-1		8.4		9.6		259		11.4		220.25		2.32354733093752E+18

				70.07		4560		18812		18.812		-52.7		-1		8.4		9.8		255		12.8		220.45		2.30335958147089E+18

				70		4561		18819		18.819		-52.7		-1		8.3		10.1		255		12.8		220.45		2.30105852294795E+18

				69.47		4570		18867		18.867		-52.4		-1		8.3		10.1		254		14		220.75		2.28053275331744E+18

				69.07		4580		18905		18.905		-52.3		-1		8.3		10.4		255		14.9		220.85		2.26637504641704E+18

				68.57		4590		18952		18.952		-51.9		-1		8.2		10.7		255		15.4		221.25		2.24590094297933E+18

				68.01		4600		19005		19.005		-51.6		-1		8.1		11		256		15.5		221.55		2.22454270739384E+18

				67.54		4610		19051		19.051		-51.3		-1		8		11.3		259		15.3		221.85		2.20618206976831E+18

				67.04		4620		19098		19.098		-51.2		-1		8		11.3		262		14.5		221.95		2.18886301784668E+18

				66.57		4630		19144		19.144		-50.8		-1		7.9		11.4		266		13.6		222.35		2.16960738550063E+18

				66.15		4640		19186		19.186		-51		-1		7.9		11.6		270		12.8		222.15		2.15785996874977E+18

				65.65		4650		19235		19.235		-51.1		-1		7.9		11.6		272		11.3		222.05		2.14251405850364E+18

				65.17		4660		19282		19.282		-51		-1		7.9		11.6		274		9.6		222.15		2.12589167291644E+18

				64.74		4670		19325		19.325		-50.7		-1		7.8		11.7		278		8.3		222.45		2.10901666946614E+18

				64.27		4680		19373		19.373		-50.6		-1		7.8		11.8		281		7.3		222.55		2.09276483252185E+18

				63.78		4690		19422		19.422		-50.6		-1		7.8		11.8		280		6.3		222.55		2.07680941369603E+18

				63.3		4700		19472		19.472		-51		-1		7.7		11.8		272		5.3		222.15		2.06489094515284E+18

				62.92		4710		19511		19.511		-51.3		-1		7.7		11.8		263		4.9		221.85		2.05527059268318E+18

				62.41		4720		19564		19.564		-51.6		-1		7.7		11.8		999		999.9		221.55		2.04137200953462E+18

				62.03		4730		19603		19.603		-51.6		-1		7.7		11.7		999		999.9		221.55		2.02894256932274E+18

				61.55		4740		19654		19.654		-52.1		-1		7.6		11.7		237		5.4		221.05		2.01779604017692E+18

				61.04		4750		19707		19.707		-52.8		-1		7.6		11.6		228		5.6		220.35		2.00743363924093E+18

				60.52		4760		19763		19.763		-52.5		-1		7.5		11.5		226		6.3		220.65		1.98762620994802E+18

				60.08		4770		19810		19.81		-52.1		-1		7.5		11.7		230		7.7		221.05		1.96960497309227E+18

				59.57		4780		19865		19.865		-51.6		-1		7.4		11.8		232		8.8		221.55		1.94847829847744E+18

				59.06		4790		19921		19.921		-51.6		-1		7.4		11.9		236		9.4		221.55		1.93179668135098E+18

				58.53		4800		19979		19.979		-51.4		-1		7.3		11.9		242		10		221.75		1.91273419916239E+18

				57.99		4810		20039		20.039		-51.8		-1		7.3		11.9		248		11		221.35		1.89851183947536E+18

				57.5		4820		20095		20.095		-52		-1		7.3		11.9		255		11.9		221.15		1.88417235906933E+18

				57.04		4830		20147		20.147		-51.7		-1		7.2		11.8		261		12.6		221.45		1.86656689758644E+18

				56.58		4840		20199		20.199		-51.4		-1		7.2		11.9		999		999.9		221.75		1.849009072076E+18

				56.1		4850		20255		20.255		-50.8		-1		7.1		11.9		999		999.9		222.35		1.82837575975042E+18

				55.62		4860		20310		20.31		-51.4		-1		7		11.9		281		13.1		221.75		1.81763670181808E+18

				55.16		4870		20364		20.364		-51.6		-1		7		11.9		999		999.9		221.55		1.80423137391331E+18

				54.73		4880		20415		20.415		-51.8		-1		7		11.9		999		999.9		221.35		1.79178397955658E+18

				54.35		4890		20461		20.461		-51.7		-1		6.9		11.9		999		999.9		221.45		1.77853981212874E+18

				53.94		4900		20510		20.51		-52		-1		6.9		11.9		999		999.9		221.15		1.76751751388174E+18

				53.5		4910		20562		20.562		-51.5		-1		6.8		12.1		999		999.9		221.65		1.74914484219247E+18

				53.07		4920		20614		20.614		-51.5		-1		6.8		12.1		999		999.9		221.65		1.7350862948627E+18

				52.69		4930		20662		20.662		-51.7		-1		6.8		12		332		5		221.45		1.72421826496896E+18

				52.25		4940		20716		20.716		-51.8		-1		6.7		12		337		4.3		221.35		1.71059223336071E+18

				51.93		4950		20755		20.755		-51.8		-1		6.7		12.1		324		3.8		221.35		1.70011587901285E+18

				51.54		4960		20804		20.804		-51.6		-1		6.6		12.1		304		3.8		221.55		1.6858246013686E+18

				51.17		4970		20852		20.852		-51.6		-1		6.6		12.1		293		4.2		221.55		1.67372225168861E+18

				50.78		4980		20901		20.901		-51.3		-1		6.5		12.1		297		4.4		221.85		1.65871965506122E+18

				50.41		4990		20948		20.948		-51.4		-1		6.5		12.2		295		4.3		221.75		1.64737623406417E+18

				50.03		5000		20998		20.998		-51.1		-1		6.4		12.2		275		3.9		222.05		1.63274909896325E+18

				50		5001		21002		21.002		-51.1		-1		6.4		12.2		275		3.9		222.05		1.63177003694108E+18

				49.63		5010		21050		21.05		-51.3		-1		6.4		12.2		257		4.3		221.85		1.62115510989933E+18

				49.29		5020		21094		21.094		-51.9		0		6.4		12.1		256		5.7		221.25		1.61441530522752E+18

				48.93		5030		21142		21.142		-51.8		-1		6.3		12.1		260		7.1		221.35		1.60190005700171E+18

				48.55		5040		21192		21.192		-51.6		-1		6.3		12.1		264		7.8		221.55		1.58802453233305E+18

				48.16		5050		21245		21.245		-51.8		-1		6.2		12.1		270		8.5		221.35		1.57669132935218E+18

				47.78		5060		21295		21.295		-52		-1		6.2		12.1		274		8.9		221.15		1.56566530984926E+18

				47.37		5070		21352		21.352		-52.1		-1		6.2		12.2		277		8		221.05		1.55293254952365E+18

				47.08		5080		21392		21.392		-51.9		-1		6.1		12.3		283		6.5		221.25		1.54203028139808E+18

				46.71		5090		21442		21.442		-52		-1		6.1		12.3		294		5.4		221.15		1.53060331986311E+18

				46.28		5100		21502		21.502		-51.9		-1		6		12.3		307		4.4		221.25		1.51582755783992E+18

				45.94		5110		21550		21.55		-52		-1		6		12.3		316		3.2		221.15		1.50537179435905E+18

				45.55		5120		21605		21.605		-52		-1		5.9		12.2		306		1.9		221.15		1.49259219053231E+18

				45.18		5130		21659		21.659		-51.9		-1		5.9		12.1		238		1.2		221.25		1.47979881294744E+18

				44.87		5140		21703		21.703		-52		-1		5.8		12.1		189		2.1		221.15		1.47030980437289E+18

				44.52		5150		21754		21.754		-52.4		-1		5.8		11.9		185		3.2		220.75		1.46148435551594E+18

				44.11		5160		21814		21.814		-52.7		-1		5.8		11.8		199		4.6		220.45		1.44999559210334E+18

				43.75		5170		21866		21.866		-52.5		-1		5.7		11.8		215		6		220.65		1.43685800867855E+18

				43.39		5180		21919		21.919		-52.1		0		5.6		11.7		229		6.9		221.05		1.42245605496793E+18

				43.01		5190		21976		21.976		-51.8		0		5.5		11.6		238		7.5		221.35		1.40808750156639E+18

				42.69		5200		22025		22.025		-52.1		0		5.5		11.5		239		7.4		221.05		1.39950792778477E+18

				42.39		5210		22071		22.071		-51.8		0		5.5		11.3		235		6.3		221.35		1.38778956501742E+18

				42.03		5220		22127		22.127		-51.5		0		5.4		11.3		233		5.1		221.65		1.37414126574485E+18

				41.68		5230		22180		22.18		-51.5		0		5.4		11.2		240		4.8		221.65		1.36269826210434E+18

				41.38		5240		22226		22.226		-51.5		0		5.3		11.2		250		5.4		221.65		1.35288997326962E+18

				41.05		5250		22279		22.279		-51		-1		5.3		11.2		256		6		222.15		1.33908014689612E+18

				40.65		5260		22342		22.342		-50.6		0		5.3		11.3		261		7.2		222.55		1.32364852095866E+18

				40.44		5270		22377		22.377		-50.5		0		5.2		11.3		261		8.6		222.65		1.31621905809656E+18

				40.13		5280		22427		22.427		-50.2		-1		5.2		11.4		262		8.4		222.95		1.30437182847114E+18

				39.8		5290		22481		22.481		-49.8		-1		5.1		11.7		266		7.7		223.35		1.29132881672444E+18

				39.5		5300		22530		22.53		-49.7		-1		5		11.8		271		7.6		223.45		1.28102163345351E+18

				39.18		5310		22583		22.583		-49.8		0		5		11.9		277		7.4		223.35		1.27121263917747E+18

				38.88		5320		22634		22.634		-49.9		-1		5		12.1		285		7.1		223.25		1.26204405706639E+18

				38.54		5330		22692		22.692		-49.7		-1		4.9		12.1		298		6.7		223.45		1.24988794312147E+18

				38.28		5340		22735		22.735		-50.1		0		4.9		12.1		311		6		223.05		1.24368222954333E+18

				37.97		5350		22789		22.789		-49.8		-1		4.8		12.3		320		4.8		223.35		1.23195364751324E+18

				37.72		5360		22832		22.832		-49.6		-1		4.8		12.6		325		3.6		223.55		1.22274736966481E+18

				37.34		5370		22898		22.898		-49.6		-1		4.8		12.7		328		2.5		223.55		1.21042912999162E+18

				37.02		5380		22954		22.954		-49.3		-1		4.8		12.7		328		1.6		223.85		1.19844758085651E+18

				36.75		5390		23003		23.003		-49.4		-1		4.7		12.7		325		1.1		223.75		1.19023858983926E+18

				36.47		5400		23053		23.053		-49.5		0		4.6		12.7		284		0.6		223.65		1.18169823863626E+18

				36.18		5410		23105		23.105		-49.3		0		4.6		12.8		212		1.5		223.85		1.17125428080466E+18

				35.87		5420		23161		23.161		-49.1		0		4.5		12.8		203		2.9		224.05		1.16018208717057E+18

				35.57		5430		23216		23.216		-48.7		0		4.5		12.6		198		4.3		224.45		1.14842855607195E+18

				35.23		5440		23280		23.28		-49.5		0		4.5		12.7		199		5.1		223.65		1.14151985048411E+18

				34.95		5450		23331		23.331		-49.5		0		4.4		12.6		213		4.6		223.65		1.13244731122394E+18

				34.69		5460		23381		23.381		-49.1		0		4.4		12.5		236		4		224.05		1.12201607482428E+18

				34.43		5470		23429		23.429		-49.2		0		4.3		12.3		258		3.5		223.95		1.11410387128165E+18

				34.15		5480		23483		23.483		-49.2		0		4.3		12.2		275		2.7		223.95		1.10504348545653E+18

				33.85		5490		23541		23.541		-49		-1		4.3		12		298		1.5		224.15		1.09435860516517E+18

				33.62		5500		23586		23.586		-48.8		-1		4.2		11.8		349		1.3		224.35		1.08595383320232E+18

				33.3		5510		23648		23.648		-48.4		0		4.2		11.5		43		1.3		224.75		1.07370323223156E+18

				33.05		5520		23698		23.698		-48.5		-1		4.2		11.4		92		2		224.65		1.06611675388618E+18

				32.75		5530		23758		23.758		-48.1		-1		4.1		11.3		111		2.8		225.05		1.05456174867946E+18

				32.51		5540		23806		23.806		-48.1		-1		4.1		11.1		128		3.1		225.05		1.04683366258227E+18

				32.26		5550		23857		23.857		-47.6		-1		4		10.9		151		3.3		225.55		1.03648079397307E+18

				31.97		5560		23917		23.917		-47.6		-1		4		10.8		174		3.9		225.55		1.02716339067945E+18

				31.7		5570		23973		23.973		-48.1		0		3.9		10.7		190		4.9		225.05		1.02075137200424E+18

				31.44		5580		24028		24.028		-48.1		0		3.9		10.6		202		6		225.05		1.01237927873228E+18

				31.13		5590		24092		24.092		-48.4		0		3.8		10.3		213		7.3		224.75		1.00373518376482E+18

				30.9		5600		24141		24.141		-48.6		0		3.8		10.3		222		8.3		224.55		9.97206607358319E+17

				30.64		5610		24197		24.197		-49		0		3.7		9.9		228		8.8		224.15		9.90580433153942E+17

				30.4		5620		24248		24.248		-48.9		0		3.7		9.9		233		9.1		224.25		9.82383047113859E+17

				30.12		5630		24311		24.311		-49		0		3.7		9.6		241		8.8		224.15		9.73769015881094E+17

				30		5634		24336		24.336		-49.3		0		3.6		9.5		241		8.8		223.85		9.71189287566052E+17

				29.83		5640		24373		24.373		-49.7		0		3.6		9.5		247		8.2		223.45		9.67414565213118E+17

				29.54		5650		24437		24.437		-49.3		0		3.6		9.4		252		7.2		223.85		9.56297718490039E+17

				29.3		5660		24491		24.491		-49.2		0		3.6		9.4		263		6		223.95		9.48104659557142E+17

				29.05		5670		24546		24.546		-49.5		0		3.6		9.3		274		5.3		223.65		9.41275948241932E+17

				28.78		5680		24608		24.608		-49.6		0		3.5		9.1		999		999.9		223.55		9.3294457314298E+17

				28.51		5690		24669		24.669		-49.2		0		3.5		9.1		999		999.9		223.95		9.22541428121983E+17

				28.26		5700		24726		24.726		-48.8		0		3.5		9.2		999		999.9		224.35		9.12821395785177E+17

				28.01		5710		24786		24.786		-49.4		0		3.5		9.1		999		999.9		223.75		9.07172323847555E+17

				27.76		5720		24845		24.845		-48.8		0		3.4		9.1		287		4.4		224.35		8.9667098184701E+17

				27.53		5730		24899		24.899		-48.9		0		3.4		9		293		4.4		224.25		8.89638331810675E+17

				27.35		5740		24943		24.943		-48.5		0		3.4		9.1		304		4.3		224.65		8.82247903745444E+17

				27.1		5750		25002		25.002		-48.8		0		3.3		9.1		316		4.5		224.35		8.7535243544863E+17

				26.88		5760		25055		25.055		-48.3		0		3.3		9		328		5.1		224.85		8.66315530048512E+17

				26.67		5770		25108		25.108		-48.3		0		3.3		9		335		5.8		224.85		8.59547439970008E+17

				26.47		5780		25158		25.158		-48.4		0		3.2		9.2		340		6.6		224.75		8.53481217933016E+17

				26.25		5790		25211		25.211		-48.6		0		3.2		9.5		346		6.2		224.55		8.47141535377213E+17

				26.04		5800		25266		25.266		-48.2		0		3.2		9.5		354		4.8		224.95		8.38870089863532E+17

				25.84		5810		25315		25.315		-48.2		0		3.1		9.9		8		3.6		224.95		8.32427155225563E+17

				25.65		5820		25365		25.365		-48		0		3.1		9.9		25		3.3		225.15		8.25572362107572E+17

				25.48		5830		25409		25.409		-47.6		0		3.1		9.9		31		2.9		225.55		8.18646330763602E+17

				25.23		5840		25473		25.473		-47.5		0		3		10		12		2.1		225.65		8.10254851408006E+17

				25.06		5850		25518		25.518		-47.4		0		3		10.3		325		2		225.75		8.04438847377308E+17

				24.83		5860		25580		25.58		-47		0		2.9		10.4		319		1.8		226.15		7.9564594705547E+17

				24.62		5870		25635		25.635		-46.2		0		2.9		10.7		40		1.5		226.95		7.86135826712681E+17

				24.46		5880		25679		25.679		-45.8		0		2.9		11.1		74		2.9		227.35		7.79652761623022E+17

				24.23		5890		25741		25.741		-45.5		0		2.8		11.4		91		3		227.65		7.71303828184324E+17

				24.01		5900		25802		25.802		-45.7		0		2.8		11.5		111		2.3		227.45		7.64972717189137E+17

				23.79		5910		25863		25.863		-45.6		0		2.8		11.8		155		0.8		227.55		7.57630290323783E+17

				23.56		5920		25929		25.929		-45.7		0		2.8		12		274		1.8		227.45		7.50635452602085E+17

				23.35		5930		25988		25.988		-45.8		0		2.7		12.1		277		2.3		227.35		7.44271953552639E+17

				23.16		5940		26043		26.043		-45.5		0		2.7		12.5		252		1.4		227.65		7.37242949267393E+17

				22.98		5950		26095		26.095		-45.1		0		2.6		12.6		201		1.2		228.05		7.30230006878281E+17

				22.76		5960		26159		26.159		-44.5		0		2.6		12.7		178		1.9		228.65		7.21341268782418E+17

				22.59		5970		26209		26.209		-44		0		2.6		12.9		179		3		229.15		7.14391200882874E+17

				22.37		5980		26275		26.275		-43.8		0		2.5		12.9		187		3.7		229.35		7.06816968479696E+17

				22.16		5990		26337		26.337		-43.6		0		2.5		12.9		190		3.3		229.55		6.99571625644377E+17

				21.96		6000		26400		26.4		-43.6		0		2.5		12.8		174		2.3		229.55		6.93257802308236E+17

				21.79		6010		26451		26.451		-43.1		0		2.5		12.7		130		1.4		230.05		6.86395962160688E+17

				21.62		6020		26503		26.503		-43.5		0		2.4		12.7		91		1		229.65		6.82227100676145E+17

				21.45		6030		26557		26.557		-43.3		0		2.4		12.5		139		1		229.85		6.762737274113E+17

				21.25		6040		26620		26.62		-43.3		0		2.4		12.5		168		2.2		229.85		6.69968144871335E+17

				21.06		6050		26681		26.681		-43.1		0		2.3		12.5		179		2.5		230.05		6.63400594910697E+17

				20.89		6060		26735		26.735		-43.4		0		2.3		12.3		203		1.4		229.75		6.58904763588319E+17

				20.75		6070		26779		26.779		-43.2		0		2.3		12.3		251		1.2		229.95		6.53919690070227E+17

				20.55		6080		26847		26.847		-43.5		0		2.3		12.2		999		999.9		229.65		6.48462854712987E+17

				20.35		6090		26911		26.911		-43.4		0		2.3		12.2		999		999.9		229.75		6.41872280470191E+17

				20.24		6100		26947		26.947		-42.9		0		2.2		11.9		253		3.4		230.25		6.37016375493074E+17

				20.08		6110		27001		27.001		-43.4		0		2.2		12.3		999		999.9		229.75		6.33356038911128E+17

				20		6114		27028		27.028		-43.5		0		2.2		11.8		999		999.9		229.65		6.31107401180523E+17

				19.87		6120		27072		27.072		-43.6		0		2.2		11.8		999		999.9		229.55		6.27278348445567E+17

				19.73		6130		27119		27.119		-43.1		0		2.1		11.7		309		3.5		230.05		6.21504925811398E+17

				19.54		6140		27185		27.185		-43.4		0		2.1		11.6		321		3.9		229.75		6.16323555793E+17

				19.38		6150		27241		27.241		-42.8		0		2.1		11.6		330		4.4		230.35		6.09684681684362E+17

				19.22		6160		27295		27.295		-42.7		0		2.1		11.5		340		5		230.45		6.04388786758707E+17

				19.04		6170		27359		27.359		-42.5		0		2		11.3		356		6		230.65		5.98209371673158E+17

				18.86		6180		27424		27.424		-42		0		2		11.3		8		7.5		231.15		5.91272278798546E+17

				18.69		6190		27485		27.485		-41.6		0		2		11.4		12		8.5		231.55		5.84930467801747E+17

				18.52		6200		27548		27.548		-41.9		0		2		11.1		9		8.4		231.25		5.80361999544671E+17

				18.34		6210		27614		27.614		-42		0		1.9		11		359		7.2		231.15		5.74969967824249E+17

				18.19		6220		27667		27.667		-42.4		0		1.9		10.9		348		5.3		230.75		5.71255923954353E+17

				18		6230		27741		27.741		-42.5		0		1.9		10.8		341		4.1		230.65		5.65534069859078E+17

				17.88		6240		27786		27.786		-42.5		0		1.8		10.7		339		4.2		230.65		5.61763842726684E+17

				17.7		6250		27855		27.855		-42.7		0		1.8		10.7		332		4.5		230.45		5.56591130365718E+17

				17.55		6260		27911		27.911		-42.7		0		1.8		10.7		321		5.1		230.45		5.51874256379568E+17

				17.39		6270		27973		27.973		-42.8		0		1.8		10.4		318		5.6		230.35		5.47080320665173E+17

				17.26		6280		28021		28.021		-42.3		0		1.7		10.6		325		5.6		230.85		5.41814520553587E+17

				17.08		6290		28094		28.094		-42.3		0		1.7		10.6		332		5.8		230.85		5.36164079435415E+17

				16.92		6300		28158		28.158		-42.8		0		1.7		10.3		342		5.9		230.35		5.32294366052601E+17

				16.79		6310		28207		28.207		-43		0		1.7		10.4		355		5.9		230.15		5.28663642949335E+17

				16.67		6320		28257		28.257		-42.5		0		1.7		10.2		4		5.6		230.65		5.2374738580838E+17

				16.53		6330		28314		28.314		-42.5		0		1.6		10.3		17		4.5		230.65		5.19348787487254E+17

				16.39		6340		28372		28.372		-42.3		0		1.6		10.2		46		3.7		230.85		5.14504055149089E+17

				16.25		6350		28428		28.428		-42.1		0		1.6		10.2		65		4		231.05		5.09667710142391E+17

				16.09		6360		28496		28.496		-42		0		1.6		10.2		76		3.8		231.15		5.04431122262387E+17

				15.96		6370		28552		28.552		-42.1		0		1.6		10.2		90		2.3		231.05		5.00572101776773E+17

				15.86		6380		28595		28.595		-41.9		0		1.5		10.1		111		1.3		231.25		4.97005470452402E+17

				15.7		6390		28665		28.665		-41.8		0		1.5		10.1		133		2.1		231.35		4.91778882751974E+17

				15.54		6400		28731		28.731		-41.5		0		1.5		10		152		3.2		231.65		4.86136732170172E+17

				15.4		6410		28795		28.795		-41.4		0		1.5		10		171		3.3		231.75		4.81549244032157E+17

				15.23		6420		28870		28.87		-41.2		0		1.4		9.9		169		2.8		231.95		4.75822806120556E+17

				15.1		6430		28926		28.926		-41.3		0		1.4		9.8		136		2.6		231.85		4.71964762062695E+17

				14.97		6440		28984		28.984		-41.1		0		1.4		9.8		123		3.1		232.05		4.67498212836926E+17

				14.8		6450		29066		29.066		-41		0		1.4		9.7		135		3.1		232.15		4.61990191100665E+17

				14.65		6460		29132		29.132		-40.2		0		1.4		9.7		132		2.4		232.95		4.55737365331234E+17

				14.54		6470		29185		29.185		-40.4		0		1.4		9.7		95		1.9		232.75		4.52704117177937E+17

				14.4		6480		29252		29.252		-39.8		0		1.4		9.6		89		2		233.35		4.47192400130264E+17

				14.26		6490		29319		29.319		-39		0		1.3		9.6		106		1.5		234.15		4.41331667169034E+17

				14.13		6500		29382		29.382		-38.9		0		1.3		9.5		150		0.9		234.25		4.37121622506733E+17

				13.97		6510		29458		29.458		-38.6		0		1.3		9.4		190		1.4		234.55		4.31619141141562E+17

				13.88		6520		29503		29.503		-38.1		0		1.2		9.4		172		1.9		235.05		4.27926259896568E+17

				13.73		6530		29579		29.579		-37.8		0		1.2		9.3		143		1.6		235.35		4.22762115056639E+17

				13.62		6540		29634		29.634		-37.2		0		1.2		9.3		132		0.9		235.95		4.18308657757296E+17

				13.52		6550		29682		29.682		-37.3		0		1.2		9.2		187		1.1		235.85		4.15413435337835E+17

				13.39		6560		29751		29.751		-38		0		1.2		9.2		198		1.7		235.15		4.12643797274086E+17

				13.29		6570		29801		29.801		-38.4		0		1.1		9.1		201		1.3		234.75		4.10259935487096E+17

				13.19		6580		29851		29.851		-38		0		1.1		9		182		0.5		235.15		4.06480335029514E+17

				13.07		6590		29915		29.915		-37.8		0		1.1		8.9		99		1.3		235.35		4.02439974056102E+17

				12.94		6600		29986		29.986		-37.2		0		1.1		9		106		3.3		235.95		3.97423937693055E+17

				12.84		6610		30040		30.04		-36.6		0		1.1		9.1		126		5.3		236.55		3.93352394949359E+17

				12.75		6620		30089		30.089		-36.3		0		1		9		148		5.7		236.85		3.90100514499497E+17

				12.63		6630		30154		30.154		-35.2		0		1		9		161		5		237.95		3.84642588657782E+17

				12.51		6640		30220		30.22		-35.2		0		1		8.8		162		3.9		237.95		3.80988027245356E+17

				12.4		6650		30280		30.28		-35.1		0		1		8.8		161		2.7		238.05		3.7747937451076E+17

				12.29		6660		30344		30.344		-35.2		0		1		8.6		158		2.6		237.95		3.74287997989243E+17

				12.19		6670		30404		30.404		-34.9		0		0.9		8.5		157		3.8		238.25		3.70775068407701E+17

				12.08		6680		30465		30.465		-34.9		0		0.9		8.6		158		4.9		238.25		3.67429272056196E+17

				11.94		6690		30543		30.543		-35		0		0.9		8.5		152		5.3		238.15		3.63323482530426E+17

				11.83		6700		30611		30.611		-35.2		0		0.9		8.6		146		6		237.95		3.60278845908278E+17

				11.73		6710		30668		30.668		-35.1		0		0.9		8.4		148		6.8		238.05		3.57083311533162E+17

				11.62		6720		30732		30.732		-34.8		0		0.9		8.4		157		7.3		238.35		3.53289474846752E+17

				11.5		6730		30806		30.806		-34.7		0		0.8		8.2		168		7.8		238.45		3.49494415775368E+17

				11.42		6740		30855		30.855		-34.6		0		0.8		8.1		173		8.3		238.55		3.46917661634509E+17

				11.29		6750		30933		30.933		-34.6		0		0.8		8.1		169		7.6		238.55		3.42968511370719E+17

				11.18		6760		31002		31.002		-34.5		0		0.8		8.2		160		6.5		238.65		3.39484610964755E+17

				11.08		6770		31066		31.066		-34		0		0.8		8.2		158		5.9		239.15		3.35744651195205E+17

				10.98		6780		31133		31.133		-33.9		0		0.8		8		161		5.3		239.25		3.3257539920555E+17

				10.9		6790		31183		31.183		-34.1		0		0.7		8		170		4.8		239.05		3.30428483585875E+17

				10.8		6800		31244		31.244		-34		0		0.7		7.8		178		4.2		239.15		3.27260129323846E+17

				10.68		6810		31326		31.326		-33.5		0		0.7		7.8		184		3.1		239.65		3.22948704526231E+17

				10.59		6820		31386		31.386		-33.3		0		0.7		7.7		193		2.1		239.85		3.19960203767547E+17

				10.47		6830		31464		31.464		-33.4		0		0.7		7.6		215		2.3		239.75		3.16466535914743E+17

				10.4		6840		31511		31.511		-33.5		0		0.7		7.6		227		3.5		239.65		3.14481884557378E+17

				10.3		6850		31578		31.578		-33.6		0		0.7		7.6		231		3.7		239.55		3.11588038241579E+17

				10.21		6860		31638		31.638		-33.7		0		0.6		7.6		223		2.7		239.45		3.08994413842995E+17

				10.12		6870		31705		31.705		-32.8		0		0.7		7.5		185		1.3		240.35		3.05123820381278E+17

				10.01		6880		31777		31.777		-33.6		0		0.7		7.5		130		1.7		239.55		3.02815171145457E+17

				10		6882		31787		31.787		-33.8		0		0.7		7.4		130		1.7		239.35		3.02765436977454E+17

				9.95		6890		31822		31.822		-34.3		0		0.7		7.4		128		3.1		238.85		3.01882239078295E+17

				9.84		6900		31898		31.898		-34.4		0		0.7		7.4		130		4.7		238.75		2.98669892452795E+17

				9.75		6910		31963		31.963		-34.8		0		0.7		7.4		128		5.8		238.35		2.96434800323221E+17

				9.65		6920		32035		32.035		-34		0		0.6		7.1		999		999.9		239.15		2.92412985923622E+17

				9.55		6930		32110		32.11		-34.2		0		0.6		7.1		999		999.9		238.95		2.8962501155149E+17

				9.48		6940		32161		32.161		-34.2		0		0.6		7.1		999		999.9		238.95		2.87502105707658E+17

				9.39		6950		32226		32.226		-34.2		0		0.5		7		999		999.9		238.95		2.84772655337015E+17

				9.3		6960		32291		32.291		-33.8		0		0.5		6.8		999		999.9		239.35		2.81571856389032E+17

				9.21		6970		32363		32.363		-33.5		0		0.5		6.8		0		0		239.65		2.78497899689755E+17

				9.1		6980		32447		32.447		-33		0		0.5		6.9		0		0		240.15		2.74598732791604E+17

				9.01		6990		32514		32.514		-32.4		0		0.5		6.8		40		0.8		240.75		2.71205331313972E+17

				8.92		7000		32586		32.586		-33		0		0.5		6.6		49		1.8		240.15		2.69167109505616E+17

				8.79		7010		32689		32.689		-33.2		0		0.5		6.5		58		3		239.95		2.65465353416739E+17

				8.71		7020		32751		32.751		-33.3		0		0.5		6.4		65		4.3		239.85		2.63158958906075E+17

				8.62		7030		32826		32.826		-33.3		0		0.5		6.3		71		5		239.85		2.60439750375473E+17

				8.53		7040		32898		32.898		-33.6		0		0.4		6.3		84		5.1		239.55		2.58043297689385E+17

				8.45		7050		32970		32.97		-33.7		0		0.4		6.2		96		5.5		239.45		2.5572995073196E+17

				8.33		7060		33064		33.064		-33.2		0		0.4		6.1		107		6.1		239.95		2.51572968596296E+17

				8.26		7070		33126		33.126		-33.3		0		0.4		6.1		120		6.9		239.85		2.49562916253063E+17

				8.19		7080		33188		33.188		-33.3		0		0.4		6		135		7.2		239.85		2.47447976284817E+17

				8.12		7090		33251		33.251		-32.8		0		0.4		6		150		6.8		240.35		2.44822670108298E+17

				8.02		7100		33330		33.33		-32.6		0		0.4		6		165		5.8		240.55		2.41606566980353E+17

				7.95		7110		33396		33.396		-32.5		0		0.4		5.9		176		5.1		240.65		2.39398260277333E+17

				7.84		7120		33497		33.497		-31.5		0		0.4		5.9		174		4.1		241.65		2.35108857252199E+17

				7.79		7130		33537		33.537		-31.1		0		0.3		5.8		169		2.7		242.05		2.332233869791E+17

				7.69		7140		33627		33.627		-30.9		-1		0.3		5.7		179		2.2		242.25		2.30039429287454E+17

				7.63		7150		33684		33.684		-30.7		-1		0.3		5.7		201		3		242.45		2.28056301508939E+17

				7.55		7160		33766		33.766		-30.4		0		0.3		5.6		223		4		242.75		2.25386261759497E+17

				7.47		7170		33842		33.842		-30.4		-1		0.3		5.5		245		5		242.75		2.22998062959397E+17

				7.4		7180		33905		33.905		-30.2		-1		0.3		5.5		262		5		242.95		2.20726533986457E+17

				7.33		7190		33976		33.976		-29.7		-1		0.3		5.5		284		4.5		243.45		2.18189538223971E+17

				7.27		7200		34033		34.033		-29.5		-1		0.3		5.5		307		4		243.65		2.16225904521167E+17

				7.18		7210		34121		34.121		-28.9		-1		0.3		5.5		333		3.4		244.25		2.13024521885435E+17

				7.13		7220		34171		34.171		-28.5		0		0.3		5.5		5		3.1		244.65		2.11195196949989E+17

				7.06		7230		34243		34.243		-28.4		-1		0.3		5.4		44		3		244.75		2.09036308814835E+17

				6.98		7240		34322		34.322		-28.2		0		0.2		5.3		84		3.5		244.95		2.06498882725888E+17

				6.92		7250		34383		34.383		-28.6		0		0.3		5.3		107		4.2		244.55		2.05058678714631E+17

				6.85		7260		34456		34.456		-29.1		0		0.3		5.2		122		4.3		244.05		2.03400252113416E+17

				6.79		7270		34523		34.523		-28.7		-1		0.2		5.1		999		999.9		244.45		2.01288730146189E+17

				6.73		7280		34579		34.579		-28.2		-1		0.2		5.1		999		999.9		244.95		1.99102790937712E+17

				6.64		7290		34677		34.677		-27.8		-1		0.2		5.1		200		2.9		245.35		1.96119936719493E+17

				6.56		7300		34772		34.772		-27.6		-1		0.2		5		999		999.9		245.55		1.93599231176555E+17

				6.5		7310		34837		34.837		-26.8		-1		0.2		4.9		999		999.9		246.35		1.91205560265313E+17

				6.45		7320		34891		34.891		-26.7		-1		0.2		4.8		247		1.8		246.45		1.89657761146914E+17

				6.36		7330		34986		34.986		-26.5		-1		0.1		4.8		247		1.6		246.65		1.86859732692447E+17

				6.3		7340		35057		35.057		-26.3		-1		0.1		4.8		209		1.9		246.85		1.84946937915936E+17

				6.26		7350		35103		35.103		-25.8		-1		0.1		4.7		189		3.1		247.35		1.83401188579691E+17

				6.17		7360		35214		35.214		-25.5		-1		0.1		4.6		191		3.7		247.65		1.80545454589629E+17

				6.1		7370		35287		35.287		-25.2		-1		0.1		4.6		197		3.5		247.95		1.7828115941818E+17

				6.04		7380		35365		35.365		-25.1		-1		0.1		4.5		188		3.1		248.05		1.76456408118099E+17

				5.98		7390		35434		35.434		-24.6		-1		0.1		4.5		159		3.4		248.55		1.74352084448405E+17

				5.92		7400		35505		35.505		-24.2		-1		0.1		4.4		149		4.8		248.95		1.72325403276191E+17

				5.86		7410		35582		35.582		-24		-1		0.1		4.3		154		6.4		249.15		1.70441933379749E+17

				5.78		7420		35685		35.685		-23.8		-1		0.1		4.3		162		7.1		249.35		1.67980238391177E+17

				5.7		7430		35790		35.79		-23.8		-1		0.1		4.2		175		6.7		249.35		1.65655252392683E+17

				5.63		7440		35881		35.881		-23.6		-1		0.1		4.1		192		5.8		249.55		1.63489756893335E+17

				5.56		7450		35967		35.967		-23.5		-1		0.1		4		211		5.4		249.65		1.61392351217095E+17

				5.5		7460		36052		36.052		-23.6		-1		0		4		229		5.6		249.55		1.59714682577858E+17

				5.42		7470		36158		36.158		-23.9		-1		0		4		247		5.7		249.25		1.57580998108646E+17

				5.35		7480		36247		36.247		-24		-1		0		3.9		266		5.8		249.15		1.55608249757962E+17

				5.29		7490		36329		36.329		-24		-1		0		3.9		283		5.9		249.15		1.5386311050834E+17







Space-Based Measurements
Advantages:
• Provide a unique global view
• Provide comprehensive coverage and sampling, so that all 

parts of the Earth can be observed regularly
• Can provide total column or height-resolved measurements
• Easier to study all but the lowest layers of the atmosphere 

looking down from above than looking up from below

Disadvantages:
• Expensive and high risk
• Require complex space-qualified 

instrumentation
• Can have limited lifetimes 

(~a few years)
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Satellite Viewing Geometries

Lee et al. (2009)
https://www.researchgate.net/publication/233779970_Atmospheric_Aerosol_Monitoring_from_Satellite_Observations_A_History_of_Three_Decades
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Satellite Remote Sounding of Temperature

Underlying principles:
• Most of the radiation reaching a satellite in any spectral channel 

is emitted from near the level of unity optical depth for that 
channel.

• Spectral channels with higher absorptivities are associated with 
higher altitudes of unity optical depth (and vice versa).

Wallace and Hobbs, Figure 4.31
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Greenhouse Gas Absorption
infrared

UV
visible

Absorption of radiation
between the top of the
atmosphere and the 
surface

Most of the visible radiation from the sun passes 
through the atmosphere and reaches the surface

O2 and O3 (in the 
stratosphere) absorb 
most of the harmful 
UV radiation
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Te from Earth+atmosphere 
emitted vertically upwards and 
measured by the InfraRed 
Interferometer Spectrometer
(IRIS) on the Nimbus 4 satellite.

From J. Houghton, The Physics of 
Atmospheres, CUP, 2002.

Sahara

Mediterranean

Antarctica

surface

troposphere stratosphere
Atmospheric T profile

Trop.

Strat.

Meso.
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Applying Schwarzchild’s Equation

• This applies to a nadir-viewing (downward-looking) or vertical-
sounding satellite instrument measuring radiance in the [near] 
local vertical, in a number of discrete infrared channels.

• The contribution of the surface emission term is reduced if 
transmission is small, i.e., if the observation is NOT in an 
atmospheric window.

• The atmospheric emission term includes information on the 
temperature through the blackbody function B(T), and on both the 
temperature and the concentration profile of the 
absorbing/emitting gas through the transmission and hence 
through the weighting function.

∫∫
ν

νν

τ
ννν

ρ−
νν

ρ−
νν τ+τ=ρ+=

1

)X(

X

0

'x kX k d B)X()0(I'dxe B ke)0(I)X(I
Surface emission Atmospheric emission

__________________________________________________________________________________________________________________________ 
PHY2505 – Spring 2020 Lecture 12, Page 47



Applying Schwarzchild’s Equation
• Channels on a real instrument each measure radiation from a 

range of altitudes, limiting the vertical resolution of the retrieved 
temperature profile.

• For temperature retrievals, we want to observe the intensity for an 
absorbing gas which:
(1) is well mixed in the atmosphere (has a constant mixing ratio), 
and 
(2) has well known absorption lines.

Preferred regions (both gases are well mixed up to ~90 km):
(1) CO2 near 15 µm
(2) O2 near 60 GHz (5 mm)
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Nadir Sounding of Temperature - 1
Schwarzchild’s Equation (RTE for no scattering, valid in the IR):

= surface radiance from surface to satellite 
+ radiance emitted by each layer from that layer to satellite

where transmission from z to z1 is:

λ
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See Houghton, Taylor,
and Rodgers, Remote Sounding
of Atmospheres, Chapter 5
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Nadir Sounding of Temperature - 2
Now introduce an altitude-dependent variable y, which can be z, p, 
ln(p), or any function monotonic in z.

where is called a weighting function (W in textbook).

Often, y = -ln(p) to make Kλ(y) more independent of temperature.

A nadir-viewing instrument thus sees a surface term , and an 
atmospheric term which is the integral of the blackbody emission 
from each layer weighted by Kλ(y).

∫
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Nadir Sounding of Temperature - 3
We can determine the form of Kλ(y) by considering the lower 
atmosphere (< 40 km) where Lorentz broadening dominates and the 
absorption coefficient is thus:

where

Note:  now working in  space rather than space.
In the far wings of the Lorentz line, where 
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where

and we have used the 
hydrostatic equation as follows:

with mass mixing ratio  
assumed constant for 
a well-mixed gas

Nadir Sounding of Temperature - 4
Thus, the transmission becomes:
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Nadir Sounding of Temperature - 5
Now the weighting function can be determined:

using y = -ln(p), dy = -dp/p.

Where (at what pmax) does the weighting function have a maximum?

Thus:

And we can plot              vs.  
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Nadir Sounding of Temperature
Comments:
• The value of pmax, i.e., the 

height of the maximum 
value 
of depends on    .

• However, the half-width 
of the curve in units of 
ln(p) is independent of    .  
If the atmosphere were 
isothermal, then this half-
width would be ~10 km 
and would define the best 
possible vertical 
resolution.

)p(K ν
ν

ν
For derivations, see
Houghton, Taylor, and
Rodgers, Remote
Sounding of Atmospheres,
Chapter 5

Houghton, Figure 12.5
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Nadir Sounding of Temperature
Now, how is the weighting function applied to obtain a vertical profile 
of temperature?

• Because ka and K vary with   , different    will possess weighting 
functions that peak at different heights.  By measuring the 
intensities at a series of    , a range of altitudes will be 
represented.  Observations in the wings of a Lorentz line will see 
deeper into the atmosphere, while observations closer to line 
centre will see only the top layers of the atmosphere.

• In practice, most radiometers measure the intensity with a 
spectral bandwidth much broader than that of a single line, and 
so the weighting functions are effectively smeared out over 
several layers (e.g., curve ‘c’ in Figure 12.5 of Houghton).

ν ν

ν
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10 km

20 km

30 km

Wallace and Hobbs, 
Figure 4.33

15 µm CO2
Absorption
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Limb Sounding of Temperature - 1
Limb viewing or sounding - the satellite instrument looks towards the 
limb (horizon) of the atmosphere, measuring radiation that leaves 
the atmosphere nearly tangentially.
The same RTE is used, but for different geometry: 
• no longer have a surface term
• the intensity is integrated along the limb viewing 

line-of-sight

The appropriate RTE, again assuming a non-scattering case, is

where
• ztangent = tangent height, the height above the surface of the 

closest point to the Earth in the instrument’s line-of-sight
• x = distance along line-of-sight with origin at the tangent point

http://www.asp.ucar.edu/colloquium/
1992/notes/part2/node7.html

[ ]∫
∞

∞−

ν
νν

τ
= dx

dx
)z,x(d

)x(TB)z(I genttan
genttan

__________________________________________________________________________________________________________________________ 
PHY2505 – Spring 2020 Lecture 12, Page 57



Limb Sounding of Temperature - 2

Liou, Figure 7.8
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Limb Sounding of Temperature - 3
Since the temperature profile is wanted as a function of z, not x, this 
equation is converted to a vertical integral

where 

and +/- indicate values along the +x and -x directions. (Liou Fig. 7.9)
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Limb Sounding of Temperature - 4

Liou, Figure 7.9
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Note the sharp cut-off 
at the lower boundary 
because the 
atmosphere is not 
viewed below the
tangent height.



Limb Sounding of Temperature - 5
Advantages of limb sounding:
(1) Good vertical resolution because the weighting functions peak sharply at 

the tangent height, with the instrument seeing nothing below ztangent while 
pressure and density decrease exponentially above ztangent.

(2) The background is either the direct source (Sun) or space (which is cold 
and uniform) unlike the hot and variable surface of the Earth.

(3) There is as much as 60-75 more emitting/absorbing material in the limb 
path than along the nadir path, allowing measurements of temperature 
and composition to higher altitudes and measurements of gases having 
lower concentrations 

Disadvantages of limb sounding:
(1) Observations are limited to the upper troposphere and above, due to 

clouds and the finite [~2 km] field-of-view of the instrument.
(2) The horizontal resolution is low.
(3) It requires precise information about the field-of-view and spacecraft 

attitude so that the spacecraft pointing can be accurately determined.
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Measurements of Atmospheric Composition

The general principles for remote sounding of atmospheric 
composition are the same as those for remote sounding of 
temperature.  Both use the fact that at any λ or  , atmospheric 
transmission is a function of the temperature and of the mixing ratio 
of any gas that absorbs radiation at that λ or   .

Two approaches:
(1)  For a well-mixed gas (e.g., CO2, O2):

→ mixing ratio is known and constant with height
→ can retrieve temperature from measurements of I(λ) at λ where the 

gas absorbs
(2)  For a gas whose mixing ratio varies with altitude (e.g., O3, H2O):

→ assume a temperature profile
→ can retrieve mixing ratio from measurements of I(λ) at λ where the 

gas absorbs
__________________________________________________________________________________________________________________________ 
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Measurements of Ozone from Satellites
• Many different techniques and instruments are used to measure 

atmospheric composition.  We will concentrate on measurements 
of ozone.

• Ozone has absorption features in all regions of the EM spectrum 
and so can be detected using several techniques.
→ e.g., 21 satellite experiments to measure ozone before 1980; many 

more since 1980
• Four common techniques:

→ limb or nadir emission (IR or microwave)
→ backscatter ultraviolet (BUV)
→ solar occultation (UV-visible or IR)
→ limb scattering (UV-visible)
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(1) Ozone Measurements Using Emission

Examples: 
• Nadir: IRIS, TES, IASI
• Limb: LIMS, MLS, MIPAS
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(2) Ozone Measurements Using UV Backscatter - 1
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(2) Ozone Measurements Using UV Backscatter - 2
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(2) Ozone Measurements Using UV Backscatter - 3
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(2) Ozone Measurements Using UV Backscatter - 4

Examples: SBUV, TOMS, OMI, GOME, TROPOMI
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(3) Ozone Measurements Using Occultation - 1
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(3) Ozone Measurements Using Occultation - 2

Examples: SAGE, ATMOS, HALOE, POAM, GOMOS, ACE
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Solar Occultation: ACE
Atmospheric Chemistry Experiment (ACE)
on the Canadian Space Agency’s SCISAT

• Carries two instruments to measure gases 
and aerosols using solar occultation
→ Points at Sun

• Large signal
• Long atmospheric path
• Very sensitive
• Measures many gases
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ACE-FTS Measurements

Stratospheric Chlorine Species
Courtesy: R. Zander and co-workers

An Occultation Sequence
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(4) Ozone Measurements Using Limb Scattering - 1

Examples: SME, OSIRIS, SCIAMACHY
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(4) Ozone Measurements Using Limb Scattering - 2
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Advantages and Disadvantages of 
These Four Measurement Techniques
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