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Mixers and Frequency Converters

higed

Introduction to Mixers and Converters Advanced Mixers/Converters 77
» Applications of Mixers » Basic Converter Functionality
» Mixer Fundamentals » Key Converter Characteristics

— Transfer Characteristics » Phase measurements

— Images » Group delay

— Spurious M x N Analysis » Embedded LOs
» Demo
» Key Mixer Specifications

— Conversion Loss

— Port to Port Isolation

— Input 1 dB Compression Point

— Input Intercept Point

— Noise Figure [/ \
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Superheterodyne Receiver b

» Areceiver architecture that uses frequency mixing to convert a received signal to a lower
intermediate frequency (IF) that is more easily processed that the original higher RF or carrier
frequency. Virtually all modern radio receivers use the superheterodyne principle.
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Applications of mixers

» Converters — Used to move a band or block of bands from one part of the spectrum to another
» Repeaters — Used to receive and retransmit an RF signal. Usually after filtering and amplifying

» Receivers — Used to receive an RF signal and translate it into information. Examples are audio,
data, and video

» Tuner — Used to pass one radio frequency (RF) or band of frequencies while excluding
others, with the use of filters and other devices.

Frequency 1 Frequency 3

Frequency 2
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Mixer Fundamentals Y 8

o—| |—o
ng
» Receivers » Transmitters
— Up or down conversion — Up Conversion
— Demodulation — Modulation
Downconversion Mixer Upconversion Mixer
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Mixer Fundamentals Continued Y 8

» Mixer

— Mixer is the generic term used to describe a 3 port device which creates an output frequency
from two input frequencies applied to it.

fout =fin1 +/- finz
» Wikipedia
— A nonlinear electrical circuit that creates new frequencies from two signals applied to it. In its
most common application, two signals are applied to a mixer, and it produces new signals at

the sum and difference of the original frequencies. Other frequency components may also be
produced in a practical frequency mixer.

— Mixers are widely used to shift signals from one frequency range to another, a process known
as heterodyning, for convenience in transmission or further signal processing. For example, a
key component of a superheterodyne receiver is a mixer used to move received signals to a
common intermediate frequency. Frequency mixers are also used to modulate a carrier signal
in radio transmitters.
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https://en.wikipedia.org/wiki/Nonlinear
https://en.wikipedia.org/wiki/Heterodyning
https://en.wikipedia.org/wiki/Superheterodyne_receiver
https://en.wikipedia.org/wiki/Intermediate_frequency
https://en.wikipedia.org/wiki/Modulation
https://en.wikipedia.org/wiki/Carrier_signal
https://en.wikipedia.org/wiki/Transmitter

Mixer Fundamentals Continued

» 3 Ports
— LO - Local Oscillator
— Typically sin wave or square wave

- RF - Radio Frequency
— Can be input or output usually higher frequency

- IF - Intermediate Frequency
— |Is the opposite of the RF

— RF input - > IF output
— IF input - > RF output
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Mixer Fundamentals Continued - Time domain
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Mixer Fundamentals Continued - Frequency domain (1t
Input IF Spectrum Output RF Spectrum
MLM Jrme———
Input LO Spectrum
0 wwmmwwwwm»wwww [/ )
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Mixer in Frequency Domain (Spectrum) e
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Tabelle1

				0		1		1		1				Verkurz		0.2

				0.1		0.9950041653		1		0.9950041653				step		0.1

				0.2		0.9800665778		1		0.9800665778				Mag		1

				0.3		0.9553364891		1		0.9553364891

				0.4		0.921060994		1		0.921060994

				0.5		0.8775825619		1		0.8775825619

				0.6		0.8253356149		1		0.8253356149

				0.7		0.7648421873		1		0.7648421873

				0.8		0.6967067093		1		0.6967067093

				0.9		0.6216099683		1		0.6216099683

				1		0.5403023059		1		0.5403023059

				1.1		0.4535961214		1		0.4535961214

				1.2		0.3623577545		1		0.3623577545

				1.3		0.2674988286		1		0.2674988286

				1.4		0.1699671429		1		0.1699671429

				1.5		0.0707372017		1		0.0707372017

				1.6		-0.0291995223		1		-0.0291995223

				1.7		-0.1288444943		1		-0.1288444943

				1.8		-0.2272020947		1		-0.2272020947

				1.9		-0.3232895669		1		-0.3232895669

				2		-0.4161468365		1		-0.4161468365

				2.1		-0.5048461046		1		-0.5048461046

				2.2		-0.5885011173		1		-0.5885011173

				2.3		-0.6662760213		1		-0.6662760213

				2.4		-0.7373937155		1		-0.7373937155

				2.5		-0.8011436155		1		-0.8011436155

				2.6		-0.8568887534		1		-0.8568887534

				2.7		-0.904072142		1		-0.904072142

				2.8		-0.9422223407		1		-0.9422223407

				2.9		-0.9709581651		1		-0.9709581651

				3		-0.9899924966		1		-0.9899924966

				3.1		-0.9991351503		1		-0.9991351503

				3.2		-0.9982947758		1		-0.9982947758

				3.3		-0.9874797699		1		-0.9874797699

				3.4		-0.9667981926		1		-0.9667981926

				3.5		-0.9364566873		1		-0.9364566873

				3.6		-0.8967584163		1		-0.8967584163

				3.7		-0.8481000317		1		-0.8481000317

				3.8		-0.7909677119		1		-0.7909677119

				3.9		-0.7259323042		1		-0.7259323042

				4		-0.6536436209		1		-0.6536436209

				4.1		-0.5748239465		1		-0.5748239465

				4.2		-0.4902608213		1		-0.4902608213

				4.3		-0.4007991721		1		-0.4007991721

				4.4		-0.30733287		1		-0.30733287

				4.5		-0.2107957994		1		-0.2107957994

				4.6		-0.1121525269		1		-0.1121525269

				4.7		-0.0123886635		1		-0.0123886635

				4.8		0.0874989834		1		0.0874989834

				4.9		0.1865123694		1		0.1865123694

				5		0.2836621855		1		0.2836621855

				5.1		0.3779777427		1		0.3779777427

				5.2		0.4685166713		1		0.4685166713

				5.3		0.5543743362		1		0.5543743362

				5.4		0.6346928759		1		0.6346928759

				5.5		0.7086697743		1		0.7086697743

				5.6		0.7755658785		1		0.7755658785

				5.7		0.8347127848		1		0.8347127848

				5.8		0.8855195169		1		0.8855195169

				5.9		0.9274784307		1		0.9274784307

				6		0.9601702867		1		0.9601702867

				6.1		0.9832684384		1		0.9832684384

				6.2		0.996542097		1		0.996542097

				6.3		0.9998586364		1		0.9998586364

				6.4		0.9931849188		1		0.9931849188

				6.5		0.9765876257		1		0.9765876257

				6.6		0.950232592		1		0.950232592

				6.7		0.9143831482		1		0.9143831482

				6.8		0.8693974903		1		0.8693974903

				6.9		0.8157251001		1		0.8157251001

				7		0.7539022543		1		0.7539022543

				7.1		0.6845466664		1		0.6845466664

				7.2		0.6083513145		1		0.6083513145

				7.3		0.5260775174		1		0.5260775174

				7.4		0.4385473276		1		0.4385473276

				7.5		0.3466353178		1		0.3466353178

				7.6		0.2512598426		1		0.2512598426

				7.7		0.153373862		1		0.153373862

				7.8		0.0539554206		1		0.0539554206

				7.9		-0.0460021256		-1		0.0460021256

				8		-0.1455000338		-1		0.1455000338

				8.1		-0.2435441537		-1		0.2435441537

				8.2		-0.339154861		-1		0.339154861

				8.3		-0.431376845		-1		0.431376845

				8.4		-0.5192886541		-1		0.5192886541

				8.5		-0.6020119027		-1		0.6020119027

				8.6		-0.6787200473		-1		0.6787200473

				8.7		-0.7486466456		-1		0.7486466456

				8.8		-0.8110930141		-1		0.8110930141

				8.9		-0.8654352092		-1		0.8654352092

				9		-0.9111302619		-1		0.9111302619

				9.1		-0.9477216021		-1		0.9477216021

				9.2		-0.9748436214		-1		0.9748436214

				9.3		-0.9922253255		-1		0.9922253255

				9.4		-0.999693042		-1		0.999693042

				9.5		-0.9971721562		-1		0.9971721562

				9.6		-0.9846878558		-1		0.9846878558

				9.7		-0.9623648798		-1		0.9623648798

				9.8		-0.9304262721		-1		0.9304262721

				9.9		-0.8891911526		-1		0.8891911526

				10		-0.8390715291		-1		0.8390715291

				10.1		-0.7805681802		-1		0.7805681802

				10.2		-0.714265652		-1		0.714265652

				10.3		-0.6408264176		-1		0.6408264176

				10.4		-0.5609842574		-1		0.5609842574

				10.5		-0.475536928		-1		0.475536928

				10.6		-0.3853381908		-1		0.3853381908

				10.7		-0.2912892817		-1		0.2912892817

				10.8		-0.1943299065		-1		0.1943299065

				10.9		-0.095428851		-1		0.095428851

				11		0.004425698		-1		-0.004425698

				11.1		0.1042360269		-1		-0.1042360269

				11.2		0.2030048638		-1		-0.2030048638

				11.3		0.2997453433		-1		-0.2997453433

				11.4		0.3934908663		-1		-0.3934908663

				11.5		0.4833047588		-1		-0.4833047588

				11.6		0.5682896298		-1		-0.5682896298

				11.7		0.6475963387		-1		-0.6475963387

				11.8		0.720432479		-1		-0.720432479

				11.9		0.7860702961		-1		-0.7860702961

				12		0.8438539587		-1		-0.8438539587

				12.1		0.8932061115		-1		-0.8932061115

				12.2		0.9336336441		-1		-0.9336336441

				12.3		0.9647326179		-1		-0.9647326179

				12.4		0.9861923023		-1		-0.9861923023

				12.5		0.9977982792		-1		-0.9977982792

				12.6		0.9994345855		-1		-0.9994345855

				12.7		0.9910848718		-1		-0.9910848718

				12.8		0.9728325657		-1		-0.9728325657

				12.9		0.9448600382		-1		-0.9448600382

				13		0.9074467815		-1		-0.9074467815

				13.1		0.8609666165		-1		-0.8609666165

				13.2		0.8058839576		-1		-0.8058839576

				13.3		0.7427491727		-1		-0.7427491727

				13.4		0.6721930836		-1		-0.6721930836

				13.5		0.5949206633		-1		-0.5949206633

				13.6		0.5117039925		-1		-0.5117039925

				13.7		0.4233745445		-1		-0.4233745445

				13.8		0.3308148779		-1		-0.3308148779

				13.9		0.2349498185		-1		-0.2349498185

				14		0.1367372182		-1		-0.1367372182

				14.1		0.0371583848		-1		-0.0371583848

				14.2		-0.0627917229		-1		0.0627917229

				14.3		-0.1621144365		-1		0.1621144365

				14.4		-0.2598173562		-1		0.2598173562

				14.5		-0.3549242668		-1		0.3549242668

				14.6		-0.4464848914		-1		0.4464848914

				14.7		-0.5335843866		-1		0.5335843866

				14.8		-0.615352483		-1		0.615352483

				14.9		-0.6909721807		-1		0.6909721807

				15		-0.7596879129		-1		0.7596879129

				15.1		-0.8208130945		-1		0.8208130945

				15.2		-0.873736983		-1		0.873736983

				15.3		-0.9179307804		-1		0.9179307804

				15.4		-0.9529529169		-1		0.9529529169

				15.5		-0.9784534628		-1		0.9784534628

				15.6		-0.9941776252		-1		0.9941776252

				15.7		-0.9999682933		-1		0.9999682933

				15.8		-0.9957676089		-1		0.9957676089

				15.9		-0.9816175436		-1		0.9816175436

				16		-0.9576594803		-1		0.9576594803

				16.1		-0.9241328001		-1		0.9241328001

				16.2		-0.8813724904		-1		0.8813724904

				16.3		-0.8298057981		-1		0.8298057981

				16.4		-0.7699479605		-1		0.7699479605

				16.5		-0.7023970575		-1		0.7023970575

				16.6		-0.6278280352		-1		0.6278280352

				16.7		-0.5469859628		-1		0.5469859628

				16.8		-0.4606785874		-1		0.4606785874

				16.9		-0.3697682639		-1		0.3697682639

				17		-0.2751633381		-1		0.2751633381

				17.1		-0.1778090711		-1		0.1778090711

				17.2		-0.0786781947		-1		0.0786781947

				17.3		0.0212388082		-1		-0.0212388082

				17.4		0.1209435999		-1		-0.1209435999

				17.5		0.2194399632		-1		-0.2194399632

				17.6		0.3157437549		-1		-0.3157437549

				17.7		0.4088927394		-1		-0.4088927394

				17.8		0.4979562028		-1		-0.4979562028

				17.9		0.5820442524		-1		-0.5820442524

				18		0.6603167082		-1		-0.6603167082

				18.1		0.7319914978		-1		-0.7319914978

				18.2		0.7963524703		-1		-0.7963524703

				18.3		0.8527565521		-1		-0.8527565521

				18.4		0.9006401724		-1		-0.9006401724

				18.5		0.9395248937		-1		-0.9395248937

				18.6		0.9690221929		-1		-0.9690221929

				18.7		0.9888373427		-1		-0.9888373427

				18.8		0.9987723566		-1		-0.9987723566

				18.9		0.9987279672		-1		-0.9987279672

				19		0.9887046182		-1		-0.9887046182

				19.1		0.9688024594		-1		-0.9688024594

				19.2		0.9392203467		-1		-0.9392203467

				19.3		0.9002538547		-1		-0.9002538547

				19.4		0.8522923239		-1		-0.8522923239

				19.5		0.7958149698		-1		-0.7958149698

				19.6		0.7313860956		-1		-0.7313860956

				19.7		0.6596494534		-1		-0.6596494534

				19.8		0.5813218118		-1		-0.5813218118

				19.9		0.4971857949		-1		-0.4971857949

				20		0.4080820618		-1		-0.4080820618

				20.1		0.3149009077		-1		-0.3149009077

				20.2		0.2185733678		-1		-0.2185733678

				20.3		0.120061915		-1		-0.120061915

				20.4		0.0203508433		-1		-0.0203508433

				20.5		-0.0795635673		-1		0.0795635673

				20.6		-0.178683005		-1		0.178683005

				20.7		-0.2760171012		-1		0.2760171012

				20.8		-0.3705933258		-1		0.3705933258

				20.9		-0.4614667044		-1		0.4614667044

				21		-0.5477292602		-1		0.5477292602

				21.1		-0.6285190863		-1		0.6285190863

				21.2		-0.7030289575		-1		0.7030289575

				21.3		-0.7705143957		-1		0.7705143957

				21.4		-0.8303011087		-1		0.8303011087

				21.5		-0.8817917275		-1		0.8817917275

				21.6		-0.9244717749		-1		0.9244717749

				21.7		-0.9579148059		-1		0.9579148059

				21.8		-0.9817866688		-1		0.9817866688

				21.9		-0.9958488438		-1		0.9958488438

				22		-0.9999608264		-1		0.9999608264

				22.1		-0.9940815309		-1		0.9940815309

				22.2		-0.9782697014		-1		0.9782697014

				22.3		-0.9526833244		-1		0.9526833244

				22.4		-0.9175780505		-1		0.9175780505

				22.5		-0.8733046401		-1		0.8733046401

				22.6		-0.8203054584		-1		0.8203054584

				22.7		-0.7591100557		-1		0.7591100557

				22.8		-0.6903298762		-1		0.6903298762

				22.9		-0.6146521488		-1		0.6146521488

				23		-0.5328330203		-1		0.5328330203

				23.1		-0.4456900004		-1		0.4456900004

				23.2		-0.3540937934		-1		0.3540937934

				23.3		-0.2589595982		-1		0.2589595982

				23.4		-0.1612379643		-1		0.1612379643

				23.5		-0.061905294		-1		0.061905294

				23.6		0.0380459136		1		0.0380459136

				23.7		0.1376169789		1		0.1376169789

				23.8		0.235813021		1		0.235813021

				23.9		0.3316528972		1		0.3316528972

				24		0.4241790073		1		0.4241790073

				24.1		0.512466861		1		0.512466861

				24.2		0.5956343153		1		0.5956343153

				24.3		0.6728503883		1		0.6728503883

				24.4		0.7433435627		1		0.7433435627

				24.5		0.8064094939		1		0.8064094939

				24.6		0.861418048		1		0.861418048

				24.7		0.9078195978		1		0.9078195978

				24.8		0.9451505141		1		0.9451505141

				24.9		0.973037799		1		0.973037799

				25		0.9912028119		1		0.9912028119

				25.1		0.9994640539		1		0.9994640539

				25.2		0.9977389814		1		0.9977389814

				25.3		0.9860448308		1		0.9860448308

				25.4		0.9644984463		1		0.9644984463

				25.5		0.9333151121		1		0.9333151121

				25.6		0.8928064018		1		0.8928064018

				25.7		0.843377065		1		0.843377065

				25.8		0.7855209834		1		0.7855209834

				25.9		0.7198162358		1		0.7198162358

				26		0.6469193223		1		0.6469193223

				26.1		0.5675586048		1		0.5675586048

				26.2		0.4825270293		1		0.4825270293

				26.3		0.3926742033		1		0.3926742033

				26.4		0.2988979064		1		0.2988979064

				26.5		0.2021351204		1		0.2021351204

				26.6		0.1033526671		1		0.1033526671

				26.7		0.0035375481		1		0.0035375481

				26.8		-0.0963129168		1		-0.0963129168

				26.9		-0.195201055		1		-0.195201055

				27		-0.2921388087		1		-0.2921388087

				27.1		-0.3861576081		1		-0.3861576081

				27.2		-0.4763180482		1		-0.4763180482

				27.3		-0.5617192759		1		-0.5617192759

				27.4		-0.6415079902		1		-0.6415079902

				27.5		-0.7148869688		1		-0.7148869688

				27.6		-0.7811230331		1		-0.7811230331

				27.7		-0.8395543742		1		-0.8395543742

				27.8		-0.8895971655		1		-0.8895971655

				27.9		-0.9307513961		1		-0.9307513961

				28		-0.9626058663		1		-0.9626058663

				28.1		-0.9848422969		1		-0.9848422969

				28.2		-0.9972385089		1		-0.9972385089

				28.3		-0.9996706433		1		-0.9996706433

				28.4		-0.9921143991		1		-0.9921143991

				28.5		-0.9746452757		1		-0.9746452757

				28.6		-0.947437819		1		-0.947437819

				28.7		-0.9107638767		1		-0.9107638767

				28.8		-0.8649898828		1		-0.8649898828

				28.9		-0.810573196		1		-0.810573196

				29		-0.7480575297		1		-0.7480575297

				29.1		-0.6780675198		1		-0.6780675198

				29.2		-0.6013024835		1		-0.6013024835

				29.3		-0.5185294315		1		-0.5185294315

				29.4		-0.4305754048		1		-0.4305754048

				29.5		-0.338319211		1		-0.338319211

				29.6		-0.2426826434		1		-0.2426826434

				29.7		-0.1446212712		1		-0.1446212712

				29.8		-0.0451148909		1		-0.0451148909

				29.9		0.0548422624		1		0.0548422624

				30		0.1542514499		1		0.1542514499

				30.1		0.2521194079		1		0.2521194079

				30.2		0.3474682722		1		0.3474682722

				30.3		0.4393453483		1		0.4393453483

				30.4		0.526832631		1		0.526832631

				30.5		0.6090559761		1		0.6090559761

				30.6		0.6851938353		1		0.6851938353

				30.7		0.7544854641		1		0.7544854641

				30.8		0.8162385236		1		0.8162385236

				30.9		0.8698359976		1		0.8698359976

				31		0.9147423578		1		0.9147423578

				31.1		0.9505089148		1		0.9505089148

				31.2		0.9767783008		1		0.9767783008

				31.3		0.993288041		1		0.993288041

				31.4		0.9998731754		1		0.9998731754

				31.5		0.9964679076		1		0.9964679076

				31.6		0.9831062618		1		0.9831062618

				31.7		0.9599217432		1		0.9599217432

				31.8		0.9271460038		1		0.9271460038

				31.9		0.8851065281		1		0.8851065281

				32		0.8342233605		1		0.8342233605

				32.1		0.7750049089		1		0.7750049089

				32.2		0.7080428643		1		0.7080428643

				32.3		0.6340062896		1		0.6340062896

				32.4		0.5536349335		1		0.5536349335

				32.5		0.4677318402		1		0.4677318402

				32.6		0.377155325		1		0.377155325

				32.7		0.2828103985		1		0.2828103985

				32.8		0.1856397239		1		0.1856397239

				32.9		0.0866141986		1		0.0866141986

				33		-0.0132767472		1		-0.0132767472

				33.1		-0.1130350361		1		-0.1130350361

				33.2		-0.2116639163		1		-0.2116639163

				33.3		-0.3081779206		1		-0.3081779206

				33.4		-0.401612713		1		-0.401612713

				33.5		-0.4910347239		1		-0.4910347239

				33.6		-0.5755504782		1		-0.5755504782

				33.7		-0.6543155223		1		-0.6543155223

				33.8		-0.7265428621		1		-0.7265428621

				33.9		-0.7915108257		1		-0.7915108257

				34		-0.8485702748		1		-0.8485702748

				34.1		-0.8971510902		1		-0.8971510902

				34.2		-0.9367678685		1		-0.9367678685

				34.3		-0.9670247718		1		-0.9670247718

				34.4		-0.9876194833		1		-0.9876194833

				34.5		-0.9983462274		1		-0.9983462274

				34.6		-0.9990978261		1		-0.9990978261

				34.7		-0.9898667694		1		-0.9898667694

				34.8		-0.9707452913		1		-0.9707452913

				34.9		-0.941924447		1		-0.941924447

				35		-0.9036922051		1		-0.9036922051

				35.1		-0.8564305694		1		-0.8564305694

				35.2		-0.8006117625		1		-0.8006117625

				35.3		-0.7367935075		1		-0.7367935075

				35.4		-0.6656134553		1		-0.6656134553

				35.5		-0.5877828136		1		-0.5877828136

				35.6		-0.5040792402		1		-0.5040792402

				35.7		-0.4153390737		1		-0.4153390737

				35.8		-0.3224489765		1		-0.3224489765

				35.9		-0.2263370757		1		-0.2263370757

				36		-0.1279636896		1		-0.1279636896

				36.1		-0.0283117327		1		-0.0283117327

				36.2		0.0716231057		1		0.0716231057

				36.3		0.1708423097		1		0.1708423097

				36.4		0.2683545139		1		0.2683545139

				36.5		0.3631854084		1		0.3631854084

				36.6		0.4543874744		1		0.4543874744

				36.7		0.5410494509		1		0.5410494509

				36.8		0.6223054402		1		0.6223054402

				36.9		0.6973435593		1		0.6973435593

				37		0.7654140519		1		0.7654140519

				37.1		0.8258367804		1		0.8258367804

				37.2		0.8780080208		1		0.8780080208

				37.3		0.9214064953		1		0.9214064953

				37.4		0.9555985806		1		0.9555985806

				37.5		0.9802426408		1		0.9802426408

				37.6		0.9950924406		1		0.9950924406

				37.7		0.9999996056		1		0.9999996056

				37.8		0.9949151051		1		0.9949151051

				37.9		0.9798897418		1		0.9798897418

				38		0.955073644		1		0.955073644

				38.1		0.9207147662		1		0.9207147662

				38.2		0.8771564107		1		0.8771564107

				38.3		0.8248337983		1		0.8248337983

				38.4		0.7642697193		1		0.7642697193

				38.5		0.6960693099		1		0.6960693099

				38.6		0.620914006		1		0.620914006

				38.7		0.5395547346		1		0.5395547346

				38.8		0.4528044106		1		0.4528044106

				38.9		0.3615298147		1		0.3615298147

				39		0.2666429324		1		0.2666429324

				39.1		0.169091842		1		0.169091842

				39.2		0.0698512418		1		0.0698512418

				39.3		-0.0300872889		-1		0.0300872889

				39.4		-0.1297251973		-1		0.1297251973

				39.5		-0.2280669345		-1		0.2280669345

				39.6		-0.3241299022		-1		0.3241299022

				39.7		-0.4169542711		-1		0.4169542711

				39.8		-0.5056125708		-1		0.5056125708

				39.9		-0.5892189567		-1		0.5892189567

				40		-0.6669380617		-1		0.6669380617

				40.1		-0.7379933419		-1		0.7379933419

				40.2		-0.8016748367		-1		0.8016748367

				40.3		-0.8573462615		-1		0.8573462615

				40.4		-0.9044513658		-1		0.9044513658

				40.5		-0.9425194911		-1		0.9425194911

				40.6		-0.9711702731		-1		0.9711702731

				40.7		-0.9901174428		-1		0.9901174428

				40.8		-0.9991716864		-1		0.9991716864

				40.9		-0.9982425367		-1		0.9982425367

				41		-0.9873392775		-1		0.9873392775

				41.1		-0.9665708507		-1		0.9665708507

				41.2		-0.9361447674		-1		0.9361447674

				41.3		-0.8963650351		-1		0.8963650351

				41.4		-0.8476291196		-1		0.8476291196

				41.5		-0.7904239742		-1		0.7904239742

				41.6		-0.7253211737		-1		0.7253211737

				41.7		-0.6529712038		-1		0.6529712038

				41.8		-0.5740969614		-1		0.5740969614

				41.9		-0.489486532		-1		0.489486532

				42		-0.399985315		-1		0.399985315

				42.1		-0.3064875769		-1		0.3064875769

				42.2		-0.2099275163		-1		0.2099275163

				42.3		-0.1112699293		-1		0.1112699293

				42.4		-0.0115005699		-1		0.0115005699

				42.5		0.0883836993		-1		-0.0883836993

				42.6		0.1873848678		-1		-0.1873848678

				42.7		0.2845137487		-1		-0.2845137487

				42.8		0.3787998622		-1		-0.3787998622

				42.9		0.4693011328		-1		-0.4693011328

				43		0.5551133015		-1		-0.5551133015

				43.1		0.6353789617		-1		-0.6353789617

				43.2		0.7092961252		-1		-0.7092961252

				43.3		0.7761262364		-1		-0.7761262364

				43.4		0.8352015507		-1		-0.8352015507

				43.5		0.8859318073		-1		-0.8859318073

				43.6		0.927810126		-1		-0.927810126

				43.7		0.9604180727		-1		-0.9604180727

				43.8		0.9834298395		-1		-0.9834298395

				43.9		0.9966155004		-1		-0.9966155004

				44		0.9998433086		-1		-0.9998433086

				44.1		0.9930810131		-1		-0.9930810131

				44.2		0.9763961803		-1		-0.9763961803

				44.3		0.9499555196		-1		-0.9499555196

				44.4		0.9140232174		-1		-0.9140232174

				44.5		0.8689582973		-1		-0.8689582973

				44.6		0.8152110332		-1		-0.8152110332

				44.7		0.7533184499		-1		-0.7533184499

				44.8		0.6838989576		-1		-0.6838989576

				44.9		0.6076461731		-1		-0.6076461731

				45		0.5253219888		-1		-0.5253219888

				45.1		0.4377489609		-1		-0.4377489609

				45.2		0.3458020901		-1		-0.3458020901

				45.3		0.250400079		-1		-0.250400079

				45.4		0.1524961532		-1		-0.1524961532

				45.5		0.0530685362		-1		-0.0530685362

				45.6		-0.046889324		-1		0.046889324

				45.7		-0.1463786817		-1		0.1463786817

				45.8		-0.2444054719		-1		0.2444054719

				45.9		-0.3399902435		-1		0.3399902435

				46		-0.4321779449		-1		0.4321779449

				46.1		-0.5200474671		-1		0.5200474671

				46.2		-0.602720847		-1		0.602720847

				46.3		-0.6793720394		-1		0.6793720394

				46.4		-0.749235171		-1		0.749235171

				46.5		-0.8116121923		-1		0.8116121923

				46.6		-0.865879853		-1		0.865879853

				46.7		-0.9114959284		-1		0.9114959284

				46.8		-0.9480046377		-1		0.9480046377

				46.9		-0.9750411981		-1		0.9750411981

				47		-0.9923354692		-1		0.9923354692

				47.1		-0.9997146522		-1		0.9997146522

				47.2		-0.9971050169		-1		0.9971050169

				47.3		-0.9845326379		-1		0.9845326379

				47.4		-0.9621231342		-1		0.9621231342

				47.5		-0.9301004142		-1		0.9301004142

				47.6		-0.8887844383		-1		0.8887844383

				47.7		-0.8385880221		-1		0.8385880221

				47.8		-0.7800127116		-1		0.7800127116

				47.9		-0.7136437718		-1		0.7136437718

				48		-0.6401443395		-1		0.6401443395

				48.1		-0.5602487965		-1		0.5602487965

				48.2		-0.4747554327		-1		0.4747554327

				48.3		-0.3845184695		-1		0.3845184695

				48.4		-0.2904395249		-1		0.2904395249

				48.5		-0.1934586046		-1		0.1934586046

				48.6		-0.0945447099		-1		0.0945447099

				48.7		0.0053138444		-1		-0.0053138444

				48.8		0.1051193044		-1		-0.1051193044

				48.9		0.2038744471		-1		-0.2038744471

				49		0.3005925437		-1		-0.3005925437

				49.1		0.394307219		-1		-0.394307219

				49.2		0.4840821069		-1		-0.4840821069

				49.3		0.5690202064		-1		-0.5690202064

				49.4		0.6482728441		-1		-0.6482728441

				49.5		0.7210481539		-1		-0.7210481539

				49.6		0.7866189888		-1		-0.7866189888

				49.7		0.8443301868		-1		-0.8443301868

				49.8		0.8936051167		-1		-0.8936051167

				49.9		0.9339514396		-1		-0.9339514396

				50		0.9649660285		-1		-0.9649660285

				50.1		0.9863389958		-1		-0.9863389958

				50.2		0.9978567899		-1		-0.9978567899

				50.3		0.9994043288		-1		-0.9994043288

				50.4		0.99096615		-1		-0.99096615

				50.5		0.972626565		-1		-0.972626565

				50.6		0.9445688168		-1		-0.9445688168

				50.7		0.9070732493		-1		-0.9070732493

				50.8		0.8605145057		-1		-0.8605145057

				50.9		0.8053577857		-1		-0.8053577857

				51		0.7421541968		-1		-0.7421541968

				51.1		0.6715352485		-1		-0.6715352485

				51.2		0.5942065421		-1		-0.5942065421

				51.3		0.5109407202		-1		-0.5109407202

				51.4		0.4225697476		-1		-0.4225697476

				51.5		0.3299765977		-1		-0.3299765977

				51.6		0.2340864308		-1		-0.2340864308

				51.7		0.1358573496		-1		-0.1358573496

				51.8		0.0362708267		-1		-0.0362708267

				51.9		-0.0636781023		-1		0.0636781023

				52		-0.1629907808		-1		0.1629907808

				52.1		-0.2606749093		-1		0.2606749093

				52.2		-0.3557544602		-1		0.3557544602

				52.3		-0.4472794302		-1		0.4472794302

				52.4		-0.5343353319		-1		0.5343353319

				52.5		-0.6160523317		-1		0.6160523317

				52.6		-0.6916139402		-1		0.6916139402

				52.7		-0.7602651708		-1		0.7602651708

				52.8		-0.8213200831		-1		0.8213200831

				52.9		-0.8741686367		-1		0.8741686367

				53		-0.9182827862		-1		0.9182827862

				53.1		-0.9532217577		-1		0.9532217577

				53.2		-0.9786364524		-1		0.9786364524

				53.3		-0.9942729352		-1		0.9942729352

				53.4		-0.9999749715		-1		0.9999749715

				53.5		-0.9956855884		-1		0.9956855884

				53.6		-0.9814476441		-1		0.9814476441

				53.7		-0.9574033993		-1		0.9574033993

				53.8		-0.9237930963		-1		0.9237930963

				53.9		-0.8809525579		-1		0.8809525579

				54		-0.8293098329		-1		0.8293098329

				54.1		-0.7693809181		-1		0.7693809181

				54.2		-0.7017646035		-1		0.7017646035

				54.3		-0.6271364889		-1		0.6271364889

				54.4		-0.5462422339		-1		0.5462422339

				54.5		-0.459890107		-1		0.459890107

				54.6		-0.3689429102		-1		0.3689429102

				54.7		-0.2743093578		-1		0.2743093578

				54.8		-0.176934997		-1		0.176934997

				54.9		-0.0777927601		-1		0.0777927601

				55		0.0221267563		1		0.0221267563

				55.1		0.1218251894		1		0.1218251894

				55.2		0.2203063855		1		0.2203063855

				55.3		0.3165863531		1		0.3165863531

				55.4		0.4097030944		1		0.4097030944

				55.5		0.4987262179		1		0.4987262179

				55.6		0.5827662339		1		0.5827662339

				55.7		0.6609834422		1		0.6609834422

				55.8		0.7325963226		1		0.7325963226

				55.9		0.7968893426		1		0.7968893426

				56		0.8532201077		1		0.8532201077

				56.1		0.9010257796		1		0.9010257796

				56.2		0.9398286997		1		0.9398286997

				56.3		0.9692411621		1		0.9692411621

				56.4		0.9889692872		1		0.9889692872

				56.5		0.9988159581		1		0.9988159581

				56.6		0.9986827901		1		0.9986827901

				56.7		0.9885711138		1		0.9885711138

				56.8		0.9685819617		1		0.9685819617

				56.9		0.9389150588		1		0.9389150588

				57		0.899866827		1		0.899866827

				57.1		0.8518274233		1		0.8518274233

				57.2		0.7952768416		1		0.7952768416

				57.3		0.7307801165		1		0.7307801165

				57.4		0.6589816782		1		0.6589816782

				57.5		0.5805989127		1		0.5805989127

				57.6		0.4964149948		1		0.4964149948

				57.7		0.4072710623		1		0.4072710623

				57.8		0.3140578121		1		0.3140578121

				57.9		0.2177065999		1		0.2177065999

				58		0.1191801354		1		0.1191801354

				58.1		0.0194628624		1		0.0194628624

				58.2		-0.0804488771		1		-0.0804488771

				58.3		-0.179556798		1		-0.179556798

				58.4		-0.2768706467		1		-0.2768706467

				58.5		-0.3714180955		1		-0.3714180955

				58.6		-0.4622544574		1		-0.4622544574

				58.7		-0.5484721256		1		-0.5484721256

				58.8		-0.6292096416		1		-0.6292096416

				58.9		-0.7036603029		1		-0.7036603029

				59		-0.771080223		1		-0.771080223

				59.1		-0.8307957644		1		-0.8307957644

				59.2		-0.8822102691		1		-0.8822102691

				59.3		-0.9248100205		1		-0.9248100205

				59.4		-0.9581693759		1		-0.9581693759

				59.5		-0.9819550195		1		-0.9819550195

				59.6		-0.9959292932		1		-0.9959292932

				59.7		-0.9999525706		1		-0.9999525706

				59.8		-0.9939846525		1		-0.9939846525

				59.9		-0.9780851683		1		-0.9780851683

				60		-0.9524129804		1		-0.9524129804

				60.1		-0.9172245968		1		-0.9172245968

				60.2		-0.8728716083		1		-0.8728716083

				60.3		-0.8197971752		1		-0.8197971752

				60.4		-0.7585315997		1		-0.7585315997

				60.5		-0.6896870271		1		-0.6896870271

				60.6		-0.6139513298		1		-0.6139513298

				60.7		-0.5320812338		1		-0.5320812338

				60.8		-0.4448947579		1		-0.4448947579

				60.9		-0.3532630407		1		-0.3532630407

				61		-0.2581016359		1		-0.2581016359

				61.1		-0.160361365		1		-0.160361365

				61.2		-0.0610188162		1		-0.0610188162

				61.3		0.0389334123		1		0.0389334123

				61.4		0.1384966311		1		0.1384966311

				61.5		0.2366760373		1		0.2366760373

				61.6		0.3324906548		1		0.3324906548

				61.7		0.4249831356		1		0.4249831356

				61.8		0.5132293254		1		0.5132293254

				61.9		0.5963474974		1		0.5963474974

				62		0.6735071623		1		0.6735071623

				62.1		0.7439373663		1		0.7439373663

				62.2		0.8069343941		1		0.8069343941

				62.3		0.8618688001		1		0.8618688001

				62.4		0.908191698		1		0.908191698

				62.5		0.9454402446		1		0.9454402446

				62.6		0.9732422648		1		0.9732422648

				62.7		0.99131997		1		0.99131997

				62.8		0.9994927338		1		0.9994927338

				62.9		0.9976788966		1		0.9976788966

				63		0.9858965816		1		0.9858965816

				63.1		0.9642635139		1		0.9642635139

				63.2		0.9329958438		1		0.9329958438

				63.3		0.8924059878		1		0.8924059878

				63.4		0.842899506		1		0.842899506

				63.5		0.7849710511		1		0.7849710511

				63.6		0.7191994248		1		0.7191994248

				63.7		0.6462417957		1		0.6462417957

				63.8		0.5668271322		1		0.5668271322

				63.9		0.4817489193		1		0.4817489193

				64		0.3918572304		1		0.3918572304

				64.1		0.2980502337		1		0.2980502337

				64.2		0.2012652175		1		0.2012652175

				64.3		0.1024692258		1		0.1024692258

				64.4		0.0026493955		1		0.0026493955

				64.5		-0.0971969067		1		-0.0971969067

				64.6		-0.1960720496		1		-0.1960720496

				64.7		-0.2929881053		1		-0.2929881053

				64.8		-0.3869767207		1		-0.3869767207

				64.9		-0.4770987927		1		-0.4770987927

				65		-0.5624538512		1		-0.5624538512

				65.1		-0.6421890568		1		-0.6421890568

				65.2		-0.7155077216		1		-0.7155077216

				65.3		-0.7816772698		1		-0.7816772698

				65.4		-0.840036557		1		-0.840036557

				65.5		-0.8900024767		1		-0.8900024767

				65.6		-0.9310757858		1		-0.9310757858

				65.7		-0.9628460935		1		-0.9628460935

				65.8		-0.9849959612		1		-0.9849959612

				65.9		-0.9973040749		1		-0.9973040749

				66		-0.999647456		1		-0.999647456

				66.1		-0.9920026901		1		-0.9920026901

				66.2		-0.9744461612		1		-0.9744461612

				66.3		-0.9471532884		1		-0.9471532884

				66.4		-0.9103967731		1		-0.9103967731

				66.5		-0.8645438741		1		-0.8645438741

				66.6		-0.8100527385		1		-0.8100527385

				66.7		-0.7474678237		1		-0.7474678237

				66.8		-0.6774144575		1		-0.6774144575

				66.9		-0.60059259		1		-0.60059259

				67		-0.5177697998		1		-0.5177697998

				67.1		-0.4297736249		1		-0.4297736249

				67.2		-0.3374832941		1		-0.3374832941

				67.3		-0.2418209417		1		-0.2418209417

				67.4		-0.1437423944		1		-0.1437423944

				67.5		-0.0442276207		1		-0.0442276207

				67.6		0.0557290609		1		0.0557290609

				67.7		0.1551289161		1		0.1551289161

				67.8		0.2529787744		1		0.2529787744

				67.9		0.3483009524		1		0.3483009524

				68		0.4401430225		1		0.4401430225

				68.1		0.527587329		1		0.527587329

				68.2		0.6097601572		1		0.6097601572

				68.3		0.6858404636		1		0.6858404636

				68.4		0.7550680787		1		0.7550680787

				68.5		0.8167513032		1		0.8167513032

				68.6		0.8702738187		1		0.8702738187

				68.7		0.9151008458		1		0.9151008458

				68.8		0.9507844878		1		0.9507844878

				68.9		0.9769682054		1		0.9769682054

				69		0.9933903797		1		0.9933903797

				69.1		0.9998869257		1		0.9998869257

				69.2		0.9963929321		1		0.9963929321

				69.3		0.9829433096		1		0.9829433096

				69.4		0.9596724425		1		0.9596724425

				69.5		0.9268128456		1		0.9268128456

				69.6		0.8846928411		1		0.8846928411

				69.7		0.8337332781		1		0.8337332781

				69.8		0.7744433279		1		0.7744433279

				69.9		0.7074153959		1		0.7074153959

				70		0.6333192031		1		0.6333192031

				70.1		0.5528950942		1		0.5528950942

				70.2		0.4669466402		1		0.4669466402

				70.3		0.3763326098		1		0.3763326098

				70.4		0.2819583884		1		0.2819583884

				70.5		0.1847669319		1		0.1847669319

				70.6		0.0857293453		1		0.0857293453

				70.7		-0.0141648205		-1		0.0141648205

				70.8		-0.1139174562		-1		0.1139174562

				70.9		-0.2125318662		-1		0.2125318662

				71		-0.3090227282		-1		0.3090227282

				71.1		-0.4024259371		-1		0.4024259371

				71.2		-0.4918082392		-1		0.4918082392

				71.3		-0.5762765559		-1		0.5762765559

				71.4		-0.6549869077		-1		0.6549869077

				71.5		-0.7271528468		-1		0.7271528468

				71.6		-0.7920533151		-1		0.7920533151

				71.7		-0.8490398485		-1		0.8490398485

				71.8		-0.8975430563		-1		0.8975430563

				71.9		-0.9370783107		-1		0.9370783107

				72		-0.9672505883		-1		0.9672505883

				72.1		-0.9877584177		-1		0.9877584177

				72.2		-0.9983968916		-1		0.9983968916

				72.3		-0.9990597137		-1		0.9990597137

				72.4		-0.9897402615		-1		0.9897402615

				72.5		-0.9705316516		-1		0.9705316516

				72.6		-0.9416258104		-1		0.9416258104

				72.7		-0.9033115553		-1		0.9033115553

				72.8		-0.8559717098		-1		0.8559717098

				72.9		-0.8000792778		-1		0.8000792778

				73		-0.7361927182		-1		0.7361927182

				73.1		-0.6649503643		-1		0.6649503643

				73.2		-0.5870640462		-1		0.5870640462

				73.3		-0.5033119782		-1		0.5033119782

				73.4		-0.4145309833		-1		0.4145309833

				73.5		-0.3216081318		-1		0.3216081318

				73.6		-0.2254718781		-1		0.2254718781

				73.7		-0.127082784		-1		0.127082784

				73.8		-0.0274239207		-1		0.0274239207

				73.9		0.0725089533		-1		-0.0725089533

				74		0.1717173418		-1		-0.1717173418

				74.1		0.2692099875		-1		-0.2692099875

				74.2		0.3640127759		-1		-0.3640127759

				74.3		0.455178469		-1		-0.455178469

				74.4		0.5417961692		-1		-0.5417961692

				74.5		0.6230004213		-1		-0.6230004213

				74.6		0.6979798591		-1		-0.6979798591

				74.7		0.7659853128		-1		-0.7659853128

				74.8		0.8263372945		-1		-0.8263372945

				74.9		0.8784327872		-1		-0.8784327872

				75		0.9217512697		-1		-0.9217512697

				75.1		0.9558599183		-1		-0.9558599183

				75.2		0.9804179305		-1		-0.9804179305

				75.3		0.9951799309		-1		-0.9951799309

				75.4		0.9999984224		-1		-0.9999984224

				75.5		0.9948252601		-1		-0.9948252601

				75.6		0.9797121327		-1		-0.9797121327

				75.7		0.9548100456		-1		-0.9548100456

				75.8		0.9203678121		-1		-0.9203678121

				75.9		0.8767295676		-1		-0.8767295676

				76		0.8243313311		-1		-0.8243313311

				76.1		0.7636966484		-1		-0.7636966484

				76.2		0.6954313613		-1		-0.6954313613

				76.3		0.6202175539		-1		-0.6202175539

				76.4		0.5388067377		-1		-0.5388067377

				76.5		0.4520123427		-1		-0.4520123427

				76.6		0.3607015897		-1		-0.3607015897

				76.7		0.2657868258		-1		-0.2657868258

				76.8		0.1682164077		-1		-0.1682164077

				76.9		0.0689652268		-1		-0.0689652268

				77		-0.0309750317		-1		0.0309750317

				77.1		-0.130605798		-1		0.130605798

				77.2		-0.2289315944		-1		0.2289315944

				77.3		-0.3249699819		-1		0.3249699819

				77.4		-0.4177613768		-1		0.4177613768

				77.5		-0.5063786381		-1		0.5063786381

				77.6		-0.5899363314		-1		0.5899363314

				77.7		-0.6675995759		-1		0.6675995759

				77.8		-0.7385923862		-1		0.7385923862

				77.9		-0.8022054254		-1		0.8022054254

				78		-0.8578030932		-1		0.8578030932

				78.1		-0.9048298761		-1		0.9048298761

				78.2		-0.942815898		-1		0.942815898

				78.3		-0.971381615		-1		0.971381615

				78.4		-0.990241608		-1		0.990241608

				78.5		-0.9992074343		-1		0.9992074343

				78.6		-0.9981895101		-1		0.9981895101

				78.7		-0.9871980063		-1		0.9871980063

				78.8		-0.9663427464		-1		0.9663427464

				78.9		-0.9358321091		-1		0.9358321091

				79		-0.8959709468		-1		0.8959709468

				79.1		-0.8471575389		-1		0.8471575389

				79.2		-0.789879613		-1		0.789879613

				79.3		-0.724709471		-1		0.724709471

				79.4		-0.6522982716		-1		0.6522982716

				79.5		-0.5733695235		-1		0.5733695235

				79.6		-0.4887118566		-1		0.4887118566

				79.7		-0.3991711424		-1		0.3991711424

				79.8		-0.3056420421		-1		0.3056420421

				79.9		-0.2090590675		-1		0.2090590675

				80		-0.1103872438		-1		0.1103872438

				80.1		-0.0106124673		-1		0.0106124673

				80.2		0.0892683455		-1		-0.0892683455

				80.3		0.1882572184		-1		-0.1882572184

				80.4		0.2853650875		-1		-0.2853650875

				80.5		0.379621683		-1		-0.379621683

				80.6		0.4700852241		-1		-0.4700852241

				80.7		0.555851829		-1		-0.555851829

				80.8		0.6360645462		-1		-0.6360645462

				80.9		0.7099219167		-1		-0.7099219167

				81		0.776685982		-1		-0.776685982

				81.1		0.8356896578		-1		-0.8356896578

				81.2		0.8863433988		-1		-0.8863433988

				81.3		0.9281410895		-1		-0.9281410895

				81.4		0.9606651012		-1		-0.9606651012

				81.5		0.9835904648		-1		-0.9835904648

				81.6		0.9966881176		-1		-0.9966881176

				81.7		0.9998271922		-1		-0.9998271922

				81.8		0.992976324		-1		-0.992976324

				81.9		0.9762039646		-1		-0.9762039646

				82		0.9496776979		-1		-0.9496776979

				82.1		0.9136625655		-1		-0.9136625655

				82.2		0.8685184188		-1		-0.8685184188

				82.3		0.8146963232		-1		-0.8146963232

				82.4		0.7527340512		-1		-0.7527340512

				82.5		0.6832507094		-1		-0.6832507094

				82.6		0.6069405523		-1		-0.6069405523

				82.7		0.5245660459		-1		-0.5245660459

				82.8		0.4369502489		-1		-0.4369502489

				82.9		0.3449685895		-1		-0.3449685895

				83		0.249540118		-1		-0.249540118

				83.1		0.1516183241		-1		-0.1516183241

				83.2		0.05218161		-1		-0.05218161

				83.3		-0.0477764855		-1		0.0477764855

				83.4		-0.1472572141		-1		0.1472572141

				83.5		-0.2452665973		-1		0.2452665973

				83.6		-0.3408253578		-1		0.3408253578

				83.7		-0.4329787039		-1		0.4329787039

				83.8		-0.5208058699		-1		0.5208058699

				83.9		-0.6034293159		-1		0.6034293159

				84		-0.6800234956		-1		0.6800234956

				84.1		-0.7498231053		-1		0.7498231053

				84.2		-0.8121307304		-1		0.8121307304

				84.3		-0.8663238137		-1		0.8663238137

				84.4		-0.9118608758		-1		0.9118608758

				84.5		-0.9482869255		-1		0.9482869255

				84.6		-0.9752380057		-1		0.9752380057

				84.7		-0.9924448301		-1		0.9924448301

				84.8		-0.9997354738		-1		0.9997354738

				84.9		-0.9970370911		-1		0.9970370911

				85		-0.9843766434		-1		0.9843766434

				85.1		-0.9618806297		-1		0.9618806297

				85.2		-0.9297738226		-1		0.9297738226

				85.3		-0.8883770229		-1		0.8883770229

				85.4		-0.8381038536		-1		0.8381038536

				85.5		-0.7794566276		-1		0.7794566276

				85.6		-0.7130213287		-1		0.7130213287

				85.7		-0.6394617564		-1		0.6394617564

				85.8		-0.5595128935		-1		0.5595128935

				85.9		-0.4739735628		-1		0.4739735628

				86		-0.383698445		-1		0.383698445

				86.1		-0.289589539		-1		0.289589539

				86.2		-0.1925871502		-1		0.1925871502

				86.3		-0.0936604942		-1		0.0936604942

				86.4		0.0062019865		1		0.0062019865

				86.5		0.106002499		1		0.106002499

				86.6		0.2047438696		1		0.2047438696

				86.7		0.3014395071		1		0.3014395071

				86.8		0.3951232607		1		0.3951232607

				86.9		0.4848590733		1		0.4848590733

				87		0.5697503343		1		0.5697503343

				87.1		0.6489488383		1		0.6489488383

				87.2		0.72166326		1		0.72166326

				87.3		0.7871670609		1		0.7871670609

				87.4		0.8448057488		1		0.8448057488

				87.5		0.8940034169		1		0.8940034169

				87.6		0.9342684984		1		0.9342684984

				87.7		0.9651986779		1		0.9651986779

				87.8		0.9864849113		1		0.9864849113

				87.9		0.9979145134		1		0.9979145134

				88		0.9993732837		1		0.9993732837

				88.1		0.9908466464		1		0.9908466464

				88.2		0.972419797		1		0.972419797

				88.3		0.9442768504		1		0.9442768504

				88.4		0.9066990017		1		0.9066990017

				88.5		0.8600617162		1		0.8600617162

				88.6		0.8048309784		1		0.8048309784

				88.7		0.7415586355		1		0.7415586355

				88.8		0.6708768838		1		0.6708768838

				88.9		0.5934919521		1		0.5934919521

				89		0.5101770449		1		0.5101770449

				89.1		0.4217646174		1		0.4217646174

				89.2		0.3291380572		1		0.3291380572

				89.3		0.2332228584		1		0.2332228584

				89.4		0.1349773739		1		0.1349773739

				89.5		0.03538324		1		0.03538324

				89.6		-0.0645644315		1		-0.0645644315

				89.7		-0.1638669965		1		-0.1638669965

				89.8		-0.2615322567		1		-0.2615322567

				89.9		-0.356584373		1		-0.356584373

				90		-0.4480736161		1		-0.4480736161

				90.1		-0.5350858558		1		-0.5350858558

				90.2		-0.6167516945		1		-0.6167516945

				90.3		-0.6922551541		1		-0.6922551541

				90.4		-0.760841829		1		-0.760841829

				90.5		-0.8218264239		1		-0.8218264239

				90.6		-0.8745996008		1		-0.8745996008

				90.7		-0.9186340676		1		-0.9186340676

				90.8		-0.9534898465		1		-0.9534898465

				90.9		-0.97881867		1		-0.97881867

				91		-0.9943674609		1		-0.9943674609

				91.1		-0.9999808609		1		-0.9999808609

				91.2		-0.9956027826		1		-0.9956027826

				91.3		-0.9812769704		1		-0.9812769704

				91.4		-0.9571465631		1		-0.9571465631

				91.5		-0.9234526637		1		-0.9234526637

				91.6		-0.8805319306		1		-0.8805319306

				91.7		-0.8288132135		1		-0.8288132135

				91.8		-0.7688132687		1		-0.7688132687

				91.9		-0.7011315959		1		-0.7011315959

				92		-0.6264444479		1		-0.6264444479

				92.1		-0.5454980741		1		-0.5454980741

				92.2		-0.4591012638		1		-0.4591012638

				92.3		-0.3681172655		1		-0.3681172655

				92.4		-0.2734551612		1		-0.2734551612

				92.5		-0.1760607832		1		-0.1760607832

				92.6		-0.0769072641		1		-0.0769072641

				92.7		0.0230146869		1		0.0230146869

				92.8		0.1227066828		1		0.1227066828

				92.9		0.2211726341		1		0.2211726341

				93		0.3174287015		1		0.3174287015

				93.1		0.4105131263		1		0.4105131263

				93.2		0.4994958396		1		0.4994958396

				93.3		0.5834877556		1		0.5834877556

				93.4		0.6616496548		1		0.6616496548

				93.5		0.7332005694		1		0.7332005694

				93.6		0.7974255863		1		0.7974255863

				93.7		0.8536829903		1		0.8536829903

				93.8		0.901410676		1		0.901410676

				93.9		0.9401317643		1		0.9401317643

				94		0.9694593667		1		0.9694593667

				94.1		0.9891004516		1		0.9891004516

				94.2		0.9988587717		1		0.9988587717

				94.3		0.9986368251		1		0.9986368251

				94.4		0.9884368295		1		0.9884368295

				94.5		0.9683606999		1		0.9683606999

				94.6		0.9386090302		1		0.9386090302

				94.7		0.8994790894		1		0.8994790894

				94.8		0.8513618508		1		0.8513618508

				94.9		0.794738086		1		0.794738086

				95		0.730173561		1		0.730173561

				95.1		0.6583133831		1		0.6583133831

				95.2		0.5798755555		1		0.5798755555

				95.3		0.4956438031		1		0.4956438031

				95.4		0.4064597416		1		0.4064597416

				95.5		0.3132144687		1		0.3132144687

				95.6		0.2168396604		1		0.2168396604

				95.7		0.1182982618		1		0.1182982618

				95.8		0.0185748662		1		0.0185748662

				95.9		-0.0813341234		1		-0.0813341234

				96		-0.1804304493		1		-0.1804304493

				96.1		-0.2777239738		1		-0.2777239738

				96.2		-0.3722425721		1		-0.3722425721

				96.3		-0.4630418458		1		-0.4630418458

				96.4		-0.5492145583		1		-0.5492145583

				96.5		-0.6298997006		1		-0.6298997006

				96.6		-0.7042910932		1		-0.7042910932

				96.7		-0.771645442		1		-0.771645442

				96.8		-0.8312897647		1		-0.8312897647

				96.9		-0.8826281148		1		-0.8826281148

				97		-0.9251475366		1		-0.9251475366

				97.1		-0.95842319		1		-0.95842319

				97.2		-0.9821225957		1		-0.9821225957

				97.3		-0.996008957		1		-0.996008957

				97.4		-0.9999435261		1		-0.9999435261

				97.5		-0.99388699		1		-0.99388699

				97.6		-0.9778998637		1		-0.9778998637

				97.7		-0.9521418851		1		-0.9521418851

				97.8		-0.9168704196		1		-0.9168704196

				97.9		-0.872437888		1		-0.872437888

				98		-0.8192882453		1		-0.8192882453

				98.1		-0.7579525453		1		-0.7579525453

				98.2		-0.689043634		1		-0.689043634

				98.3		-0.6132500265		1		-0.6132500265

				98.4		-0.5313290275		1		-0.5313290275

				98.5		-0.4440991644		1		-0.4440991644

				98.6		-0.3524320093		1		-0.3524320093

				98.7		-0.2572434701		1		-0.2572434701

				98.8		-0.1594846391		1		-0.1594846391

				98.9		-0.0601322903		1		-0.0601322903

				99		0.0398208804		1		0.0398208804

				99.1		0.139376174		1		0.139376174

				99.2		0.237538867		1		0.237538867

				99.3		0.3333281502		1		0.3333281502

				99.4		0.4257869287		1		0.4257869287

				99.5		0.5139913849		1		0.5139913849

				99.6		0.5970602091		1		0.5970602091

				99.7		0.6741634051		1		0.6741634051

				99.8		0.7445305831		1		0.7445305831

				99.9		0.8074586577		1		0.8074586577

				100		0.8623188723		1		0.8623188723

				100.1		0.9085630817		1		0.9085630817

				100.2		0.9457292292		1		0.9457292292

				100.3		0.9734459629		1		0.9734459629

				100.4		0.9914363462		1		0.9914363462

				100.5		0.9995206253		1		0.9995206253

				100.6		0.9976180247		1		0.9976180247

				100.7		0.9857475546		1		0.9857475546

				100.8		0.9640278208		1		0.9640278208

				100.9		0.9326758396		1		0.9326758396

				101		0.8920048698		1		0.8920048698

				101.1		0.8424212821		1		0.8424212821

				101.2		0.7844204995		1		0.7844204995

				101.3		0.7185820465		1		0.7185820465

				101.4		0.6455637593		1		0.6455637593

				101.5		0.5660952124		1		0.5660952124

				101.6		0.4809704292		1		0.4809704292

				101.7		0.3910399485		1		0.3910399485

				101.8		0.2972023259		1		0.2972023259

				101.9		0.2003951559		1		0.2003951559

				102		0.1015857037		1		0.1015857037

				102.1		0.0017612408		1		0.0017612408

				102.2		-0.0980808199		-1		0.0980808199

				102.3		-0.1969428895		-1		0.1969428895

				102.4		-0.2938371708		-1		0.2938371708

				102.5		-0.3877955282		-1		0.3877955282

				102.6		-0.4778791608		-1		0.4778791608

				102.7		-0.5631879829		-1		0.5631879829

				102.8		-0.6428696168		-1		0.6428696168

				102.9		-0.71612791		-1		0.71612791

				103		-0.7822308899		-1		0.7822308899

				103.1		-0.8405180773		-1		0.8405180773

				103.2		-0.8904070858		-1		0.8904070858

				103.3		-0.9313994411		-1		0.9313994411

				103.4		-0.9630855611		-1		0.9630855611

				103.5		-0.9851488485		-1		0.9851488485

				103.6		-0.9973688543		-1		0.9973688543

				103.7		-0.9996234801		-1		0.9996234801

				103.8		-0.9918901986		-1		0.9918901986

				103.9		-0.974246278		-1		0.974246278

				104		-0.9468680108		-1		0.9468680108

				104.1		-0.9100289513		-1		0.9100289513

				104.2		-0.8640971834		-1		0.8640971834

				104.3		-0.809531642		-1		0.809531642

				104.4		-0.7468775281		-1		0.7468775281

				104.5		-0.6767608608		-1		0.6767608608

				104.6		-0.5998822227		-1		0.5998822227

				104.7		-0.5170097597		-1		0.5170097597

				104.8		-0.4289715061		-1		0.4289715061

				104.9		-0.336647111		-1		0.336647111

				105		-0.2409590492		-1		0.2409590492

				105.1		-0.1428634043		-1		0.1428634043

				105.2		-0.0433403155		-1		0.0433403155

				105.3		0.0566158154		-1		-0.0566158154

				105.4		0.1560062599		-1		-0.1560062599

				105.5		0.2538379413		-1		-0.2538379413

				105.6		0.3491333579		-1		-0.3491333579

				105.7		0.4409403495		-1		-0.4409403495

				105.8		0.5283416108		-1		-0.5283416108

				105.9		0.6104638574		-1		-0.6104638574

				106		0.6864865509		-1		-0.6864865509

				106.1		0.7556500977		-1		-0.7556500977

				106.2		0.8172634386		-1		-0.8172634386

				106.3		0.8707109533		-1		-0.8707109533

				106.4		0.915458612		-1		-0.915458612

				106.5		0.9510593108		-1		-0.9510593108

				106.6		0.9771573394		-1		-0.9771573394

				106.7		0.9934919348		-1		-0.9934919348

				106.8		0.9998998873		-1		-0.9998998873

				106.9		0.9963171706		-1		-0.9963171706

				107		0.982779582		-1		-0.982779582

				107.1		0.9594223848		-1		-0.9594223848

				107.2		0.9264789562		-1		-0.9264789562

				107.3		0.8842784562		-1		-0.8842784562

				107.4		0.8332425381		-1		-0.8332425381

				107.5		0.773881136		-1		-0.773881136

				107.6		0.7067873694		-1		-0.7067873694

				107.7		0.632631617		-1		-0.632631617

				107.8		0.5521548187		-1		-0.5521548187

				107.9		0.4661610719		-1		-0.4661610719

				108		0.3755095978		-1		-0.3755095978

				108.1		0.2811061559		-1		-0.2811061559

				108.2		0.1838939942		-1		-0.1838939942

				108.3		0.0848444245		-1		-0.0848444245

				108.4		-0.0150528826		-1		0.0150528826

				108.5		-0.1147997863		-1		0.1147997863

				108.6		-0.2133996485		-1		0.2133996485

				108.7		-0.3098672919		-1		0.3098672919

				108.8		-0.4032388438		-1		0.4032388438

				108.9		-0.4925813665		-1		0.4925813665

				109		-0.5770021789		-1		0.5770021789

				109.1		-0.6556577764		-1		0.6556577764

				109.2		-0.727762258		-1		0.727762258

				109.3		-0.7925951798		-1		0.7925951798

				109.4		-0.8495087524		-1		0.8495087524

				109.5		-0.8979343145		-1		0.8979343145

				109.6		-0.9373880137		-1		0.9373880137

				109.7		-0.9674756417		-1		0.9674756417

				109.8		-0.9878965729		-1		0.9878965729

				109.9		-0.9984467682		-1		0.9984467682

				110		-0.9990208133		-1		0.9990208133

				110.1		-0.9896129727		-1		0.9896129727

				110.2		-0.9703172465		-1		0.9703172465

				110.3		-0.941326431		-1		0.941326431

				110.4		-0.902930193		-1		0.902930193

				110.5		-0.855512175		-1		0.855512175

				110.6		-0.7995461621		-1		0.7995461621

				110.7		-0.7355913482		-1		0.7355913482

				110.8		-0.6642867488		-1		0.6642867488

				110.9		-0.5863448158		-1		0.5863448158

				111		-0.5025443191		-1		0.5025443191

				111.1		-0.4137225658		-1		0.4137225658

				111.2		-0.3207670333		-1		0.3207670333

				111.3		-0.2246065027		-1		0.2246065027

				111.4		-0.1262017782		-1		0.1262017782

				111.5		-0.0265360872		-1		0.0265360872

				111.6		0.0733947437		-1		-0.0733947437

				111.7		0.1725922385		-1		-0.1725922385

				111.8		0.2700652487		-1		-0.2700652487

				111.9		0.3648398562		-1		-0.3648398562

				112		0.4559691044		-1		-0.4559691044

				112.1		0.5425424601		-1		-0.5425424601

				112.2		0.6236949109		-1		-0.6236949109

				112.3		0.6986156083		-1		-0.6986156083

				112.4		0.7665559695		-1		-0.7665559695

				112.5		0.8268371568		-1		-0.8268371568

				112.6		0.8788568606		-1		-0.8788568606

				112.7		0.9220953171		-1		-0.9220953171

				112.8		0.956120502		-1		-0.956120502

				112.9		0.9805924469		-1		-0.9805924469

				113		0.9952666362		-1		-0.9952666362

				113.1		0.9999964503		-1		-0.9999964503

				113.2		0.9947346304		-1		-0.9947346304

				113.3		0.9795337509		-1		-0.9795337509

				113.4		0.9545456939		-1		-0.9545456939

				113.5		0.920020132		-1		-0.920020132

				113.6		0.8763020329		-1		-0.8763020329

				113.7		0.8238282136		-1		-0.8238282136

				113.8		0.7631229752		-1		-0.7631229752

				113.9		0.6947928642		-1		-0.6947928642

				114		0.6195206126		-1		-0.6195206126

				114.1		0.5380583158		-1		-0.5380583158

				114.2		0.4512199181		-1		-0.4512199181

				114.3		0.3598730803		-1		-0.3598730803

				114.4		0.2649305095		-1		-0.2649305095

				114.5		0.1673408407		-1		-0.1673408407

				114.6		0.0680791575		-1		-0.0680791575

				114.7		-0.0318627501		-1		0.0318627501

				114.8		-0.1314862957		-1		0.1314862957

				114.9		-0.2297960737		-1		0.2297960737

				115		-0.3258098052		-1		0.3258098052

				115.1		-0.4185681529		-1		0.4185681529

				115.2		-0.5071443059		-1		0.5071443059

				115.3		-0.5906532407		-1		0.5906532407

				115.4		-0.6682605636		-1		0.6682605636

				115.5		-0.7391908478		-1		0.7391908478

				115.6		-0.8027353814		-1		0.8027353814

				115.7		-0.8582592484		-1		0.8582592484

				115.8		-0.9052076727		-1		0.9052076727

				115.9		-0.9431115611		-1		0.9431115611

				116		-0.9715921906		-1		0.9715921906

				116.1		-0.9903649921		-1		0.9903649921

				116.2		-0.999242394		-1		0.999242394

				116.3		-0.9981356961		-1		0.9981356961

				116.4		-0.9870559564		-1		0.9870559564

				116.5		-0.9661138797		-1		0.9661138797

				116.6		-0.9355187126		-1		0.9355187126

				116.7		-0.8955761517		-1		0.8955761517

				116.8		-0.84668529		-1		0.84668529

				116.9		-0.7893346287		-1		0.7893346287

				117		-0.7240971967		-1		0.7240971967

				117.1		-0.6516248249		-1		0.6516248249

				117.2		-0.5726416332		-1		0.5726416332

				117.3		-0.4879367956		-1		0.4879367956

				117.4		-0.3983566549		-1		0.3983566549

				117.5		-0.3047962661		-1		0.3047962661

				117.6		-0.2081904538		-1		0.2081904538

				117.7		-0.1095044713		-1		0.1095044713

				117.8		-0.0097243564		-1		0.0097243564

				117.9		0.0901529212		1		0.0901529212

				118		0.1891294205		1		0.1891294205

				118.1		0.2862162012		1		0.2862162012

				118.2		0.3804432042		1		0.3804432042

				118.3		0.4708689445		1		0.4708689445

				118.4		0.556589918		1		0.556589918

				118.5		0.6367496289		1		0.6367496289

				118.6		0.7105471481		1		0.7105471481

				118.7		0.777245115		1		0.777245115

				118.8		0.8361771057		1		0.8361771057

				118.9		0.8867542911		1		0.8867542911

				119		0.9284713207		1		0.9284713207

				119.1		0.9609113719		1		0.9609113719

				119.2		0.9837503142		1		0.9837503142

				119.3		0.9967599486		1		0.9967599486

				119.4		0.9998102871		1		0.9998102871

				119.5		0.9928708517		1		0.9928708517

				119.6		0.9760109789		1		0.9760109789

				119.7		0.949399127		1		0.949399127

				119.8		0.9133011929		1		0.9133011929

				119.9		0.8680778552		1		0.8680778552

				120		0.8141809705		1		0.8141809705

				120.1		0.7521490587		1		0.7521490587

				120.2		0.6826019221		1		0.6826019221

				120.3		0.6062344527		1		0.6062344527
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0.377155325

0.2828103985

0.1856397239

0.0866141986

-0.0132767472

-0.1130350361

-0.2116639163

-0.3081779206

-0.401612713

-0.4910347239

-0.5755504782

-0.6543155223

-0.7265428621

-0.7915108257

-0.8485702748

-0.8971510902

-0.9367678685

-0.9670247718

-0.9876194833

-0.9983462274

-0.9990978261

-0.9898667694

-0.9707452913

-0.941924447

-0.9036922051

-0.8564305694

-0.8006117625

-0.7367935075

-0.6656134553

-0.5877828136

-0.5040792402

-0.4153390737

-0.3224489765

-0.2263370757

-0.1279636896

-0.0283117327

0.0716231057

0.1708423097

0.2683545139

0.3631854084

0.4543874744

0.5410494509

0.6223054402

0.6973435593

0.7654140519

0.8258367804

0.8780080208

0.9214064953

0.9555985806

0.9802426408

0.9950924406

0.9999996056

0.9949151051

0.9798897418

0.955073644

0.9207147662

0.8771564107

0.8248337983

0.7642697193

0.6960693099

0.620914006

0.5395547346

0.4528044106

0.3615298147

0.2666429324

0.169091842

0.0698512418

-0.0300872889

-0.1297251973

-0.2280669345

-0.3241299022

-0.4169542711

-0.5056125708

-0.5892189567

-0.6669380617

-0.7379933419

-0.8016748367

-0.8573462615

-0.9044513658

-0.9425194911

-0.9711702731

-0.9901174428

-0.9991716864

-0.9982425367

-0.9873392775

-0.9665708507

-0.9361447674

-0.8963650351

-0.8476291196

-0.7904239742

-0.7253211737

-0.6529712038

-0.5740969614

-0.489486532

-0.399985315

-0.3064875769

-0.2099275163

-0.1112699293

-0.0115005699

0.0883836993

0.1873848678

0.2845137487

0.3787998622

0.4693011328

0.5551133015

0.6353789617

0.7092961252

0.7761262364

0.8352015507

0.8859318073

0.927810126

0.9604180727

0.9834298395

0.9966155004

0.9998433086

0.9930810131

0.9763961803

0.9499555196

0.9140232174

0.8689582973

0.8152110332

0.7533184499

0.6838989576

0.6076461731

0.5253219888

0.4377489609

0.3458020901

0.250400079

0.1524961532

0.0530685362

-0.046889324

-0.1463786817

-0.2444054719

-0.3399902435

-0.4321779449

-0.5200474671

-0.602720847

-0.6793720394

-0.749235171

-0.8116121923

-0.865879853

-0.9114959284

-0.9480046377

-0.9750411981

-0.9923354692

-0.9997146522

-0.9971050169

-0.9845326379

-0.9621231342

-0.9301004142

-0.8887844383

-0.8385880221

-0.7800127116

-0.7136437718

-0.6401443395

-0.5602487965

-0.4747554327

-0.3845184695

-0.2904395249

-0.1934586046

-0.0945447099

0.0053138444

0.1051193044

0.2038744471

0.3005925437

0.394307219

0.4840821069

0.5690202064

0.6482728441

0.7210481539

0.7866189888

0.8443301868

0.8936051167

0.9339514396



Tabelle1

				0		1		1		1				Verkurz		0.2

				0.1		0.9950041653		1		0.9950041653				step		0.1

				0.2		0.9800665778		1		0.9800665778				Mag		1

				0.3		0.9553364891		1		0.9553364891

				0.4		0.921060994		1		0.921060994

				0.5		0.8775825619		1		0.8775825619

				0.6		0.8253356149		1		0.8253356149

				0.7		0.7648421873		1		0.7648421873

				0.8		0.6967067093		1		0.6967067093

				0.9		0.6216099683		1		0.6216099683

				1		0.5403023059		1		0.5403023059

				1.1		0.4535961214		1		0.4535961214

				1.2		0.3623577545		1		0.3623577545

				1.3		0.2674988286		1		0.2674988286

				1.4		0.1699671429		1		0.1699671429

				1.5		0.0707372017		1		0.0707372017

				1.6		-0.0291995223		1		-0.0291995223

				1.7		-0.1288444943		1		-0.1288444943

				1.8		-0.2272020947		1		-0.2272020947

				1.9		-0.3232895669		1		-0.3232895669

				2		-0.4161468365		1		-0.4161468365

				2.1		-0.5048461046		1		-0.5048461046

				2.2		-0.5885011173		1		-0.5885011173

				2.3		-0.6662760213		1		-0.6662760213

				2.4		-0.7373937155		1		-0.7373937155

				2.5		-0.8011436155		1		-0.8011436155

				2.6		-0.8568887534		1		-0.8568887534

				2.7		-0.904072142		1		-0.904072142

				2.8		-0.9422223407		1		-0.9422223407

				2.9		-0.9709581651		1		-0.9709581651

				3		-0.9899924966		1		-0.9899924966

				3.1		-0.9991351503		1		-0.9991351503

				3.2		-0.9982947758		1		-0.9982947758

				3.3		-0.9874797699		1		-0.9874797699

				3.4		-0.9667981926		1		-0.9667981926

				3.5		-0.9364566873		1		-0.9364566873

				3.6		-0.8967584163		1		-0.8967584163

				3.7		-0.8481000317		1		-0.8481000317

				3.8		-0.7909677119		1		-0.7909677119

				3.9		-0.7259323042		1		-0.7259323042

				4		-0.6536436209		1		-0.6536436209

				4.1		-0.5748239465		1		-0.5748239465

				4.2		-0.4902608213		1		-0.4902608213

				4.3		-0.4007991721		1		-0.4007991721

				4.4		-0.30733287		1		-0.30733287

				4.5		-0.2107957994		1		-0.2107957994

				4.6		-0.1121525269		1		-0.1121525269

				4.7		-0.0123886635		1		-0.0123886635

				4.8		0.0874989834		1		0.0874989834

				4.9		0.1865123694		1		0.1865123694

				5		0.2836621855		1		0.2836621855

				5.1		0.3779777427		1		0.3779777427

				5.2		0.4685166713		1		0.4685166713

				5.3		0.5543743362		1		0.5543743362

				5.4		0.6346928759		1		0.6346928759

				5.5		0.7086697743		1		0.7086697743

				5.6		0.7755658785		1		0.7755658785

				5.7		0.8347127848		1		0.8347127848

				5.8		0.8855195169		1		0.8855195169

				5.9		0.9274784307		1		0.9274784307

				6		0.9601702867		1		0.9601702867

				6.1		0.9832684384		1		0.9832684384

				6.2		0.996542097		1		0.996542097

				6.3		0.9998586364		1		0.9998586364

				6.4		0.9931849188		1		0.9931849188

				6.5		0.9765876257		1		0.9765876257

				6.6		0.950232592		1		0.950232592

				6.7		0.9143831482		1		0.9143831482

				6.8		0.8693974903		1		0.8693974903

				6.9		0.8157251001		1		0.8157251001

				7		0.7539022543		1		0.7539022543

				7.1		0.6845466664		1		0.6845466664

				7.2		0.6083513145		1		0.6083513145

				7.3		0.5260775174		1		0.5260775174

				7.4		0.4385473276		1		0.4385473276

				7.5		0.3466353178		1		0.3466353178

				7.6		0.2512598426		1		0.2512598426

				7.7		0.153373862		1		0.153373862

				7.8		0.0539554206		1		0.0539554206

				7.9		-0.0460021256		-1		0.0460021256

				8		-0.1455000338		-1		0.1455000338

				8.1		-0.2435441537		-1		0.2435441537

				8.2		-0.339154861		-1		0.339154861

				8.3		-0.431376845		-1		0.431376845

				8.4		-0.5192886541		-1		0.5192886541

				8.5		-0.6020119027		-1		0.6020119027

				8.6		-0.6787200473		-1		0.6787200473

				8.7		-0.7486466456		-1		0.7486466456

				8.8		-0.8110930141		-1		0.8110930141

				8.9		-0.8654352092		-1		0.8654352092

				9		-0.9111302619		-1		0.9111302619

				9.1		-0.9477216021		-1		0.9477216021

				9.2		-0.9748436214		-1		0.9748436214

				9.3		-0.9922253255		-1		0.9922253255

				9.4		-0.999693042		-1		0.999693042

				9.5		-0.9971721562		-1		0.9971721562

				9.6		-0.9846878558		-1		0.9846878558

				9.7		-0.9623648798		-1		0.9623648798

				9.8		-0.9304262721		-1		0.9304262721

				9.9		-0.8891911526		-1		0.8891911526

				10		-0.8390715291		-1		0.8390715291

				10.1		-0.7805681802		-1		0.7805681802

				10.2		-0.714265652		-1		0.714265652

				10.3		-0.6408264176		-1		0.6408264176

				10.4		-0.5609842574		-1		0.5609842574

				10.5		-0.475536928		-1		0.475536928

				10.6		-0.3853381908		-1		0.3853381908

				10.7		-0.2912892817		-1		0.2912892817

				10.8		-0.1943299065		-1		0.1943299065

				10.9		-0.095428851		-1		0.095428851

				11		0.004425698		-1		-0.004425698

				11.1		0.1042360269		-1		-0.1042360269

				11.2		0.2030048638		-1		-0.2030048638

				11.3		0.2997453433		-1		-0.2997453433

				11.4		0.3934908663		-1		-0.3934908663

				11.5		0.4833047588		-1		-0.4833047588

				11.6		0.5682896298		-1		-0.5682896298

				11.7		0.6475963387		-1		-0.6475963387

				11.8		0.720432479		-1		-0.720432479

				11.9		0.7860702961		-1		-0.7860702961

				12		0.8438539587		-1		-0.8438539587

				12.1		0.8932061115		-1		-0.8932061115

				12.2		0.9336336441		-1		-0.9336336441

				12.3		0.9647326179		-1		-0.9647326179

				12.4		0.9861923023		-1		-0.9861923023

				12.5		0.9977982792		-1		-0.9977982792

				12.6		0.9994345855		-1		-0.9994345855

				12.7		0.9910848718		-1		-0.9910848718

				12.8		0.9728325657		-1		-0.9728325657

				12.9		0.9448600382		-1		-0.9448600382

				13		0.9074467815		-1		-0.9074467815

				13.1		0.8609666165		-1		-0.8609666165

				13.2		0.8058839576		-1		-0.8058839576

				13.3		0.7427491727		-1		-0.7427491727

				13.4		0.6721930836		-1		-0.6721930836

				13.5		0.5949206633		-1		-0.5949206633

				13.6		0.5117039925		-1		-0.5117039925

				13.7		0.4233745445		-1		-0.4233745445

				13.8		0.3308148779		-1		-0.3308148779

				13.9		0.2349498185		-1		-0.2349498185

				14		0.1367372182		-1		-0.1367372182

				14.1		0.0371583848		-1		-0.0371583848

				14.2		-0.0627917229		-1		0.0627917229

				14.3		-0.1621144365		-1		0.1621144365

				14.4		-0.2598173562		-1		0.2598173562

				14.5		-0.3549242668		-1		0.3549242668

				14.6		-0.4464848914		-1		0.4464848914

				14.7		-0.5335843866		-1		0.5335843866

				14.8		-0.615352483		-1		0.615352483

				14.9		-0.6909721807		-1		0.6909721807

				15		-0.7596879129		-1		0.7596879129

				15.1		-0.8208130945		-1		0.8208130945

				15.2		-0.873736983		-1		0.873736983

				15.3		-0.9179307804		-1		0.9179307804

				15.4		-0.9529529169		-1		0.9529529169

				15.5		-0.9784534628		-1		0.9784534628

				15.6		-0.9941776252		-1		0.9941776252

				15.7		-0.9999682933		-1		0.9999682933

				15.8		-0.9957676089		-1		0.9957676089

				15.9		-0.9816175436		-1		0.9816175436

				16		-0.9576594803		-1		0.9576594803

				16.1		-0.9241328001		-1		0.9241328001

				16.2		-0.8813724904		-1		0.8813724904

				16.3		-0.8298057981		-1		0.8298057981

				16.4		-0.7699479605		-1		0.7699479605

				16.5		-0.7023970575		-1		0.7023970575

				16.6		-0.6278280352		-1		0.6278280352

				16.7		-0.5469859628		-1		0.5469859628

				16.8		-0.4606785874		-1		0.4606785874

				16.9		-0.3697682639		-1		0.3697682639

				17		-0.2751633381		-1		0.2751633381

				17.1		-0.1778090711		-1		0.1778090711

				17.2		-0.0786781947		-1		0.0786781947

				17.3		0.0212388082		-1		-0.0212388082

				17.4		0.1209435999		-1		-0.1209435999

				17.5		0.2194399632		-1		-0.2194399632

				17.6		0.3157437549		-1		-0.3157437549

				17.7		0.4088927394		-1		-0.4088927394

				17.8		0.4979562028		-1		-0.4979562028

				17.9		0.5820442524		-1		-0.5820442524

				18		0.6603167082		-1		-0.6603167082

				18.1		0.7319914978		-1		-0.7319914978

				18.2		0.7963524703		-1		-0.7963524703

				18.3		0.8527565521		-1		-0.8527565521

				18.4		0.9006401724		-1		-0.9006401724

				18.5		0.9395248937		-1		-0.9395248937

				18.6		0.9690221929		-1		-0.9690221929

				18.7		0.9888373427		-1		-0.9888373427

				18.8		0.9987723566		-1		-0.9987723566

				18.9		0.9987279672		-1		-0.9987279672

				19		0.9887046182		-1		-0.9887046182

				19.1		0.9688024594		-1		-0.9688024594

				19.2		0.9392203467		-1		-0.9392203467

				19.3		0.9002538547		-1		-0.9002538547

				19.4		0.8522923239		-1		-0.8522923239

				19.5		0.7958149698		-1		-0.7958149698

				19.6		0.7313860956		-1		-0.7313860956

				19.7		0.6596494534		-1		-0.6596494534

				19.8		0.5813218118		-1		-0.5813218118

				19.9		0.4971857949		-1		-0.4971857949

				20		0.4080820618		-1		-0.4080820618

				20.1		0.3149009077		-1		-0.3149009077

				20.2		0.2185733678		-1		-0.2185733678

				20.3		0.120061915		-1		-0.120061915

				20.4		0.0203508433		-1		-0.0203508433

				20.5		-0.0795635673		-1		0.0795635673

				20.6		-0.178683005		-1		0.178683005

				20.7		-0.2760171012		-1		0.2760171012

				20.8		-0.3705933258		-1		0.3705933258

				20.9		-0.4614667044		-1		0.4614667044

				21		-0.5477292602		-1		0.5477292602

				21.1		-0.6285190863		-1		0.6285190863

				21.2		-0.7030289575		-1		0.7030289575

				21.3		-0.7705143957		-1		0.7705143957

				21.4		-0.8303011087		-1		0.8303011087

				21.5		-0.8817917275		-1		0.8817917275

				21.6		-0.9244717749		-1		0.9244717749

				21.7		-0.9579148059		-1		0.9579148059

				21.8		-0.9817866688		-1		0.9817866688

				21.9		-0.9958488438		-1		0.9958488438

				22		-0.9999608264		-1		0.9999608264

				22.1		-0.9940815309		-1		0.9940815309

				22.2		-0.9782697014		-1		0.9782697014

				22.3		-0.9526833244		-1		0.9526833244

				22.4		-0.9175780505		-1		0.9175780505

				22.5		-0.8733046401		-1		0.8733046401

				22.6		-0.8203054584		-1		0.8203054584

				22.7		-0.7591100557		-1		0.7591100557

				22.8		-0.6903298762		-1		0.6903298762

				22.9		-0.6146521488		-1		0.6146521488

				23		-0.5328330203		-1		0.5328330203

				23.1		-0.4456900004		-1		0.4456900004

				23.2		-0.3540937934		-1		0.3540937934

				23.3		-0.2589595982		-1		0.2589595982

				23.4		-0.1612379643		-1		0.1612379643

				23.5		-0.061905294		-1		0.061905294

				23.6		0.0380459136		1		0.0380459136

				23.7		0.1376169789		1		0.1376169789

				23.8		0.235813021		1		0.235813021

				23.9		0.3316528972		1		0.3316528972

				24		0.4241790073		1		0.4241790073

				24.1		0.512466861		1		0.512466861

				24.2		0.5956343153		1		0.5956343153

				24.3		0.6728503883		1		0.6728503883

				24.4		0.7433435627		1		0.7433435627

				24.5		0.8064094939		1		0.8064094939

				24.6		0.861418048		1		0.861418048

				24.7		0.9078195978		1		0.9078195978

				24.8		0.9451505141		1		0.9451505141

				24.9		0.973037799		1		0.973037799

				25		0.9912028119		1		0.9912028119

				25.1		0.9994640539		1		0.9994640539

				25.2		0.9977389814		1		0.9977389814

				25.3		0.9860448308		1		0.9860448308

				25.4		0.9644984463		1		0.9644984463

				25.5		0.9333151121		1		0.9333151121

				25.6		0.8928064018		1		0.8928064018

				25.7		0.843377065		1		0.843377065

				25.8		0.7855209834		1		0.7855209834

				25.9		0.7198162358		1		0.7198162358

				26		0.6469193223		1		0.6469193223

				26.1		0.5675586048		1		0.5675586048

				26.2		0.4825270293		1		0.4825270293

				26.3		0.3926742033		1		0.3926742033

				26.4		0.2988979064		1		0.2988979064

				26.5		0.2021351204		1		0.2021351204

				26.6		0.1033526671		1		0.1033526671

				26.7		0.0035375481		1		0.0035375481

				26.8		-0.0963129168		1		-0.0963129168

				26.9		-0.195201055		1		-0.195201055

				27		-0.2921388087		1		-0.2921388087

				27.1		-0.3861576081		1		-0.3861576081

				27.2		-0.4763180482		1		-0.4763180482

				27.3		-0.5617192759		1		-0.5617192759

				27.4		-0.6415079902		1		-0.6415079902

				27.5		-0.7148869688		1		-0.7148869688

				27.6		-0.7811230331		1		-0.7811230331

				27.7		-0.8395543742		1		-0.8395543742

				27.8		-0.8895971655		1		-0.8895971655

				27.9		-0.9307513961		1		-0.9307513961

				28		-0.9626058663		1		-0.9626058663

				28.1		-0.9848422969		1		-0.9848422969

				28.2		-0.9972385089		1		-0.9972385089

				28.3		-0.9996706433		1		-0.9996706433

				28.4		-0.9921143991		1		-0.9921143991

				28.5		-0.9746452757		1		-0.9746452757

				28.6		-0.947437819		1		-0.947437819

				28.7		-0.9107638767		1		-0.9107638767

				28.8		-0.8649898828		1		-0.8649898828

				28.9		-0.810573196		1		-0.810573196

				29		-0.7480575297		1		-0.7480575297

				29.1		-0.6780675198		1		-0.6780675198

				29.2		-0.6013024835		1		-0.6013024835

				29.3		-0.5185294315		1		-0.5185294315

				29.4		-0.4305754048		1		-0.4305754048

				29.5		-0.338319211		1		-0.338319211

				29.6		-0.2426826434		1		-0.2426826434

				29.7		-0.1446212712		1		-0.1446212712

				29.8		-0.0451148909		1		-0.0451148909

				29.9		0.0548422624		1		0.0548422624

				30		0.1542514499		1		0.1542514499

				30.1		0.2521194079		1		0.2521194079

				30.2		0.3474682722		1		0.3474682722

				30.3		0.4393453483		1		0.4393453483

				30.4		0.526832631		1		0.526832631

				30.5		0.6090559761		1		0.6090559761

				30.6		0.6851938353		1		0.6851938353

				30.7		0.7544854641		1		0.7544854641

				30.8		0.8162385236		1		0.8162385236

				30.9		0.8698359976		1		0.8698359976

				31		0.9147423578		1		0.9147423578

				31.1		0.9505089148		1		0.9505089148

				31.2		0.9767783008		1		0.9767783008

				31.3		0.993288041		1		0.993288041

				31.4		0.9998731754		1		0.9998731754

				31.5		0.9964679076		1		0.9964679076

				31.6		0.9831062618		1		0.9831062618

				31.7		0.9599217432		1		0.9599217432

				31.8		0.9271460038		1		0.9271460038

				31.9		0.8851065281		1		0.8851065281

				32		0.8342233605		1		0.8342233605

				32.1		0.7750049089		1		0.7750049089

				32.2		0.7080428643		1		0.7080428643

				32.3		0.6340062896		1		0.6340062896

				32.4		0.5536349335		1		0.5536349335

				32.5		0.4677318402		1		0.4677318402

				32.6		0.377155325		1		0.377155325

				32.7		0.2828103985		1		0.2828103985

				32.8		0.1856397239		1		0.1856397239

				32.9		0.0866141986		1		0.0866141986

				33		-0.0132767472		1		-0.0132767472

				33.1		-0.1130350361		1		-0.1130350361

				33.2		-0.2116639163		1		-0.2116639163

				33.3		-0.3081779206		1		-0.3081779206

				33.4		-0.401612713		1		-0.401612713

				33.5		-0.4910347239		1		-0.4910347239

				33.6		-0.5755504782		1		-0.5755504782

				33.7		-0.6543155223		1		-0.6543155223

				33.8		-0.7265428621		1		-0.7265428621

				33.9		-0.7915108257		1		-0.7915108257

				34		-0.8485702748		1		-0.8485702748

				34.1		-0.8971510902		1		-0.8971510902

				34.2		-0.9367678685		1		-0.9367678685

				34.3		-0.9670247718		1		-0.9670247718

				34.4		-0.9876194833		1		-0.9876194833

				34.5		-0.9983462274		1		-0.9983462274

				34.6		-0.9990978261		1		-0.9990978261

				34.7		-0.9898667694		1		-0.9898667694

				34.8		-0.9707452913		1		-0.9707452913

				34.9		-0.941924447		1		-0.941924447

				35		-0.9036922051		1		-0.9036922051

				35.1		-0.8564305694		1		-0.8564305694

				35.2		-0.8006117625		1		-0.8006117625

				35.3		-0.7367935075		1		-0.7367935075

				35.4		-0.6656134553		1		-0.6656134553

				35.5		-0.5877828136		1		-0.5877828136

				35.6		-0.5040792402		1		-0.5040792402

				35.7		-0.4153390737		1		-0.4153390737

				35.8		-0.3224489765		1		-0.3224489765

				35.9		-0.2263370757		1		-0.2263370757

				36		-0.1279636896		1		-0.1279636896

				36.1		-0.0283117327		1		-0.0283117327

				36.2		0.0716231057		1		0.0716231057

				36.3		0.1708423097		1		0.1708423097

				36.4		0.2683545139		1		0.2683545139

				36.5		0.3631854084		1		0.3631854084

				36.6		0.4543874744		1		0.4543874744

				36.7		0.5410494509		1		0.5410494509

				36.8		0.6223054402		1		0.6223054402

				36.9		0.6973435593		1		0.6973435593

				37		0.7654140519		1		0.7654140519

				37.1		0.8258367804		1		0.8258367804

				37.2		0.8780080208		1		0.8780080208

				37.3		0.9214064953		1		0.9214064953

				37.4		0.9555985806		1		0.9555985806

				37.5		0.9802426408		1		0.9802426408

				37.6		0.9950924406		1		0.9950924406

				37.7		0.9999996056		1		0.9999996056

				37.8		0.9949151051		1		0.9949151051

				37.9		0.9798897418		1		0.9798897418

				38		0.955073644		1		0.955073644

				38.1		0.9207147662		1		0.9207147662

				38.2		0.8771564107		1		0.8771564107

				38.3		0.8248337983		1		0.8248337983

				38.4		0.7642697193		1		0.7642697193

				38.5		0.6960693099		1		0.6960693099

				38.6		0.620914006		1		0.620914006

				38.7		0.5395547346		1		0.5395547346

				38.8		0.4528044106		1		0.4528044106

				38.9		0.3615298147		1		0.3615298147

				39		0.2666429324		1		0.2666429324

				39.1		0.169091842		1		0.169091842

				39.2		0.0698512418		1		0.0698512418

				39.3		-0.0300872889		-1		0.0300872889

				39.4		-0.1297251973		-1		0.1297251973

				39.5		-0.2280669345		-1		0.2280669345

				39.6		-0.3241299022		-1		0.3241299022

				39.7		-0.4169542711		-1		0.4169542711

				39.8		-0.5056125708		-1		0.5056125708

				39.9		-0.5892189567		-1		0.5892189567

				40		-0.6669380617		-1		0.6669380617

				40.1		-0.7379933419		-1		0.7379933419

				40.2		-0.8016748367		-1		0.8016748367

				40.3		-0.8573462615		-1		0.8573462615

				40.4		-0.9044513658		-1		0.9044513658

				40.5		-0.9425194911		-1		0.9425194911

				40.6		-0.9711702731		-1		0.9711702731

				40.7		-0.9901174428		-1		0.9901174428

				40.8		-0.9991716864		-1		0.9991716864

				40.9		-0.9982425367		-1		0.9982425367

				41		-0.9873392775		-1		0.9873392775

				41.1		-0.9665708507		-1		0.9665708507

				41.2		-0.9361447674		-1		0.9361447674

				41.3		-0.8963650351		-1		0.8963650351

				41.4		-0.8476291196		-1		0.8476291196

				41.5		-0.7904239742		-1		0.7904239742

				41.6		-0.7253211737		-1		0.7253211737

				41.7		-0.6529712038		-1		0.6529712038

				41.8		-0.5740969614		-1		0.5740969614

				41.9		-0.489486532		-1		0.489486532

				42		-0.399985315		-1		0.399985315

				42.1		-0.3064875769		-1		0.3064875769

				42.2		-0.2099275163		-1		0.2099275163

				42.3		-0.1112699293		-1		0.1112699293

				42.4		-0.0115005699		-1		0.0115005699

				42.5		0.0883836993		-1		-0.0883836993

				42.6		0.1873848678		-1		-0.1873848678

				42.7		0.2845137487		-1		-0.2845137487

				42.8		0.3787998622		-1		-0.3787998622

				42.9		0.4693011328		-1		-0.4693011328

				43		0.5551133015		-1		-0.5551133015

				43.1		0.6353789617		-1		-0.6353789617

				43.2		0.7092961252		-1		-0.7092961252

				43.3		0.7761262364		-1		-0.7761262364

				43.4		0.8352015507		-1		-0.8352015507

				43.5		0.8859318073		-1		-0.8859318073

				43.6		0.927810126		-1		-0.927810126

				43.7		0.9604180727		-1		-0.9604180727

				43.8		0.9834298395		-1		-0.9834298395

				43.9		0.9966155004		-1		-0.9966155004

				44		0.9998433086		-1		-0.9998433086

				44.1		0.9930810131		-1		-0.9930810131

				44.2		0.9763961803		-1		-0.9763961803

				44.3		0.9499555196		-1		-0.9499555196

				44.4		0.9140232174		-1		-0.9140232174

				44.5		0.8689582973		-1		-0.8689582973

				44.6		0.8152110332		-1		-0.8152110332

				44.7		0.7533184499		-1		-0.7533184499

				44.8		0.6838989576		-1		-0.6838989576

				44.9		0.6076461731		-1		-0.6076461731

				45		0.5253219888		-1		-0.5253219888

				45.1		0.4377489609		-1		-0.4377489609

				45.2		0.3458020901		-1		-0.3458020901

				45.3		0.250400079		-1		-0.250400079

				45.4		0.1524961532		-1		-0.1524961532

				45.5		0.0530685362		-1		-0.0530685362

				45.6		-0.046889324		-1		0.046889324

				45.7		-0.1463786817		-1		0.1463786817

				45.8		-0.2444054719		-1		0.2444054719

				45.9		-0.3399902435		-1		0.3399902435

				46		-0.4321779449		-1		0.4321779449

				46.1		-0.5200474671		-1		0.5200474671

				46.2		-0.602720847		-1		0.602720847

				46.3		-0.6793720394		-1		0.6793720394

				46.4		-0.749235171		-1		0.749235171

				46.5		-0.8116121923		-1		0.8116121923

				46.6		-0.865879853		-1		0.865879853

				46.7		-0.9114959284		-1		0.9114959284

				46.8		-0.9480046377		-1		0.9480046377

				46.9		-0.9750411981		-1		0.9750411981

				47		-0.9923354692		-1		0.9923354692

				47.1		-0.9997146522		-1		0.9997146522

				47.2		-0.9971050169		-1		0.9971050169

				47.3		-0.9845326379		-1		0.9845326379

				47.4		-0.9621231342		-1		0.9621231342

				47.5		-0.9301004142		-1		0.9301004142

				47.6		-0.8887844383		-1		0.8887844383

				47.7		-0.8385880221		-1		0.8385880221

				47.8		-0.7800127116		-1		0.7800127116

				47.9		-0.7136437718		-1		0.7136437718

				48		-0.6401443395		-1		0.6401443395

				48.1		-0.5602487965		-1		0.5602487965

				48.2		-0.4747554327		-1		0.4747554327

				48.3		-0.3845184695		-1		0.3845184695

				48.4		-0.2904395249		-1		0.2904395249

				48.5		-0.1934586046		-1		0.1934586046

				48.6		-0.0945447099		-1		0.0945447099

				48.7		0.0053138444		-1		-0.0053138444

				48.8		0.1051193044		-1		-0.1051193044

				48.9		0.2038744471		-1		-0.2038744471

				49		0.3005925437		-1		-0.3005925437

				49.1		0.394307219		-1		-0.394307219

				49.2		0.4840821069		-1		-0.4840821069

				49.3		0.5690202064		-1		-0.5690202064

				49.4		0.6482728441		-1		-0.6482728441

				49.5		0.7210481539		-1		-0.7210481539

				49.6		0.7866189888		-1		-0.7866189888

				49.7		0.8443301868		-1		-0.8443301868

				49.8		0.8936051167		-1		-0.8936051167

				49.9		0.9339514396		-1		-0.9339514396

				50		0.9649660285		-1		-0.9649660285

				50.1		0.9863389958		-1		-0.9863389958

				50.2		0.9978567899		-1		-0.9978567899

				50.3		0.9994043288		-1		-0.9994043288

				50.4		0.99096615		-1		-0.99096615

				50.5		0.972626565		-1		-0.972626565

				50.6		0.9445688168		-1		-0.9445688168

				50.7		0.9070732493		-1		-0.9070732493

				50.8		0.8605145057		-1		-0.8605145057

				50.9		0.8053577857		-1		-0.8053577857

				51		0.7421541968		-1		-0.7421541968

				51.1		0.6715352485		-1		-0.6715352485

				51.2		0.5942065421		-1		-0.5942065421

				51.3		0.5109407202		-1		-0.5109407202

				51.4		0.4225697476		-1		-0.4225697476

				51.5		0.3299765977		-1		-0.3299765977

				51.6		0.2340864308		-1		-0.2340864308

				51.7		0.1358573496		-1		-0.1358573496

				51.8		0.0362708267		-1		-0.0362708267

				51.9		-0.0636781023		-1		0.0636781023

				52		-0.1629907808		-1		0.1629907808

				52.1		-0.2606749093		-1		0.2606749093

				52.2		-0.3557544602		-1		0.3557544602

				52.3		-0.4472794302		-1		0.4472794302

				52.4		-0.5343353319		-1		0.5343353319

				52.5		-0.6160523317		-1		0.6160523317

				52.6		-0.6916139402		-1		0.6916139402

				52.7		-0.7602651708		-1		0.7602651708

				52.8		-0.8213200831		-1		0.8213200831

				52.9		-0.8741686367		-1		0.8741686367

				53		-0.9182827862		-1		0.9182827862

				53.1		-0.9532217577		-1		0.9532217577

				53.2		-0.9786364524		-1		0.9786364524

				53.3		-0.9942729352		-1		0.9942729352

				53.4		-0.9999749715		-1		0.9999749715

				53.5		-0.9956855884		-1		0.9956855884

				53.6		-0.9814476441		-1		0.9814476441

				53.7		-0.9574033993		-1		0.9574033993

				53.8		-0.9237930963		-1		0.9237930963

				53.9		-0.8809525579		-1		0.8809525579

				54		-0.8293098329		-1		0.8293098329

				54.1		-0.7693809181		-1		0.7693809181

				54.2		-0.7017646035		-1		0.7017646035

				54.3		-0.6271364889		-1		0.6271364889

				54.4		-0.5462422339		-1		0.5462422339

				54.5		-0.459890107		-1		0.459890107

				54.6		-0.3689429102		-1		0.3689429102

				54.7		-0.2743093578		-1		0.2743093578

				54.8		-0.176934997		-1		0.176934997

				54.9		-0.0777927601		-1		0.0777927601

				55		0.0221267563		1		0.0221267563

				55.1		0.1218251894		1		0.1218251894

				55.2		0.2203063855		1		0.2203063855

				55.3		0.3165863531		1		0.3165863531

				55.4		0.4097030944		1		0.4097030944

				55.5		0.4987262179		1		0.4987262179

				55.6		0.5827662339		1		0.5827662339

				55.7		0.6609834422		1		0.6609834422

				55.8		0.7325963226		1		0.7325963226

				55.9		0.7968893426		1		0.7968893426

				56		0.8532201077		1		0.8532201077

				56.1		0.9010257796		1		0.9010257796

				56.2		0.9398286997		1		0.9398286997

				56.3		0.9692411621		1		0.9692411621

				56.4		0.9889692872		1		0.9889692872

				56.5		0.9988159581		1		0.9988159581

				56.6		0.9986827901		1		0.9986827901

				56.7		0.9885711138		1		0.9885711138

				56.8		0.9685819617		1		0.9685819617

				56.9		0.9389150588		1		0.9389150588

				57		0.899866827		1		0.899866827

				57.1		0.8518274233		1		0.8518274233

				57.2		0.7952768416		1		0.7952768416

				57.3		0.7307801165		1		0.7307801165

				57.4		0.6589816782		1		0.6589816782

				57.5		0.5805989127		1		0.5805989127

				57.6		0.4964149948		1		0.4964149948

				57.7		0.4072710623		1		0.4072710623

				57.8		0.3140578121		1		0.3140578121

				57.9		0.2177065999		1		0.2177065999

				58		0.1191801354		1		0.1191801354

				58.1		0.0194628624		1		0.0194628624

				58.2		-0.0804488771		1		-0.0804488771

				58.3		-0.179556798		1		-0.179556798

				58.4		-0.2768706467		1		-0.2768706467

				58.5		-0.3714180955		1		-0.3714180955

				58.6		-0.4622544574		1		-0.4622544574

				58.7		-0.5484721256		1		-0.5484721256

				58.8		-0.6292096416		1		-0.6292096416

				58.9		-0.7036603029		1		-0.7036603029

				59		-0.771080223		1		-0.771080223

				59.1		-0.8307957644		1		-0.8307957644

				59.2		-0.8822102691		1		-0.8822102691

				59.3		-0.9248100205		1		-0.9248100205

				59.4		-0.9581693759		1		-0.9581693759

				59.5		-0.9819550195		1		-0.9819550195

				59.6		-0.9959292932		1		-0.9959292932

				59.7		-0.9999525706		1		-0.9999525706

				59.8		-0.9939846525		1		-0.9939846525

				59.9		-0.9780851683		1		-0.9780851683

				60		-0.9524129804		1		-0.9524129804

				60.1		-0.9172245968		1		-0.9172245968

				60.2		-0.8728716083		1		-0.8728716083

				60.3		-0.8197971752		1		-0.8197971752

				60.4		-0.7585315997		1		-0.7585315997

				60.5		-0.6896870271		1		-0.6896870271

				60.6		-0.6139513298		1		-0.6139513298

				60.7		-0.5320812338		1		-0.5320812338

				60.8		-0.4448947579		1		-0.4448947579

				60.9		-0.3532630407		1		-0.3532630407

				61		-0.2581016359		1		-0.2581016359

				61.1		-0.160361365		1		-0.160361365

				61.2		-0.0610188162		1		-0.0610188162

				61.3		0.0389334123		1		0.0389334123

				61.4		0.1384966311		1		0.1384966311

				61.5		0.2366760373		1		0.2366760373

				61.6		0.3324906548		1		0.3324906548

				61.7		0.4249831356		1		0.4249831356

				61.8		0.5132293254		1		0.5132293254

				61.9		0.5963474974		1		0.5963474974

				62		0.6735071623		1		0.6735071623

				62.1		0.7439373663		1		0.7439373663

				62.2		0.8069343941		1		0.8069343941

				62.3		0.8618688001		1		0.8618688001

				62.4		0.908191698		1		0.908191698

				62.5		0.9454402446		1		0.9454402446

				62.6		0.9732422648		1		0.9732422648

				62.7		0.99131997		1		0.99131997

				62.8		0.9994927338		1		0.9994927338

				62.9		0.9976788966		1		0.9976788966

				63		0.9858965816		1		0.9858965816

				63.1		0.9642635139		1		0.9642635139

				63.2		0.9329958438		1		0.9329958438

				63.3		0.8924059878		1		0.8924059878

				63.4		0.842899506		1		0.842899506

				63.5		0.7849710511		1		0.7849710511

				63.6		0.7191994248		1		0.7191994248

				63.7		0.6462417957		1		0.6462417957

				63.8		0.5668271322		1		0.5668271322

				63.9		0.4817489193		1		0.4817489193

				64		0.3918572304		1		0.3918572304

				64.1		0.2980502337		1		0.2980502337

				64.2		0.2012652175		1		0.2012652175

				64.3		0.1024692258		1		0.1024692258

				64.4		0.0026493955		1		0.0026493955

				64.5		-0.0971969067		1		-0.0971969067

				64.6		-0.1960720496		1		-0.1960720496

				64.7		-0.2929881053		1		-0.2929881053

				64.8		-0.3869767207		1		-0.3869767207

				64.9		-0.4770987927		1		-0.4770987927

				65		-0.5624538512		1		-0.5624538512

				65.1		-0.6421890568		1		-0.6421890568

				65.2		-0.7155077216		1		-0.7155077216

				65.3		-0.7816772698		1		-0.7816772698

				65.4		-0.840036557		1		-0.840036557

				65.5		-0.8900024767		1		-0.8900024767

				65.6		-0.9310757858		1		-0.9310757858

				65.7		-0.9628460935		1		-0.9628460935

				65.8		-0.9849959612		1		-0.9849959612

				65.9		-0.9973040749		1		-0.9973040749

				66		-0.999647456		1		-0.999647456

				66.1		-0.9920026901		1		-0.9920026901

				66.2		-0.9744461612		1		-0.9744461612

				66.3		-0.9471532884		1		-0.9471532884

				66.4		-0.9103967731		1		-0.9103967731

				66.5		-0.8645438741		1		-0.8645438741

				66.6		-0.8100527385		1		-0.8100527385

				66.7		-0.7474678237		1		-0.7474678237

				66.8		-0.6774144575		1		-0.6774144575

				66.9		-0.60059259		1		-0.60059259

				67		-0.5177697998		1		-0.5177697998

				67.1		-0.4297736249		1		-0.4297736249

				67.2		-0.3374832941		1		-0.3374832941

				67.3		-0.2418209417		1		-0.2418209417

				67.4		-0.1437423944		1		-0.1437423944

				67.5		-0.0442276207		1		-0.0442276207

				67.6		0.0557290609		1		0.0557290609

				67.7		0.1551289161		1		0.1551289161

				67.8		0.2529787744		1		0.2529787744

				67.9		0.3483009524		1		0.3483009524

				68		0.4401430225		1		0.4401430225

				68.1		0.527587329		1		0.527587329

				68.2		0.6097601572		1		0.6097601572

				68.3		0.6858404636		1		0.6858404636

				68.4		0.7550680787		1		0.7550680787

				68.5		0.8167513032		1		0.8167513032

				68.6		0.8702738187		1		0.8702738187

				68.7		0.9151008458		1		0.9151008458

				68.8		0.9507844878		1		0.9507844878

				68.9		0.9769682054		1		0.9769682054

				69		0.9933903797		1		0.9933903797

				69.1		0.9998869257		1		0.9998869257

				69.2		0.9963929321		1		0.9963929321

				69.3		0.9829433096		1		0.9829433096

				69.4		0.9596724425		1		0.9596724425

				69.5		0.9268128456		1		0.9268128456

				69.6		0.8846928411		1		0.8846928411

				69.7		0.8337332781		1		0.8337332781

				69.8		0.7744433279		1		0.7744433279

				69.9		0.7074153959		1		0.7074153959

				70		0.6333192031		1		0.6333192031

				70.1		0.5528950942		1		0.5528950942

				70.2		0.4669466402		1		0.4669466402

				70.3		0.3763326098		1		0.3763326098

				70.4		0.2819583884		1		0.2819583884

				70.5		0.1847669319		1		0.1847669319

				70.6		0.0857293453		1		0.0857293453

				70.7		-0.0141648205		-1		0.0141648205

				70.8		-0.1139174562		-1		0.1139174562

				70.9		-0.2125318662		-1		0.2125318662

				71		-0.3090227282		-1		0.3090227282

				71.1		-0.4024259371		-1		0.4024259371

				71.2		-0.4918082392		-1		0.4918082392

				71.3		-0.5762765559		-1		0.5762765559

				71.4		-0.6549869077		-1		0.6549869077

				71.5		-0.7271528468		-1		0.7271528468

				71.6		-0.7920533151		-1		0.7920533151

				71.7		-0.8490398485		-1		0.8490398485

				71.8		-0.8975430563		-1		0.8975430563

				71.9		-0.9370783107		-1		0.9370783107

				72		-0.9672505883		-1		0.9672505883

				72.1		-0.9877584177		-1		0.9877584177

				72.2		-0.9983968916		-1		0.9983968916

				72.3		-0.9990597137		-1		0.9990597137

				72.4		-0.9897402615		-1		0.9897402615

				72.5		-0.9705316516		-1		0.9705316516

				72.6		-0.9416258104		-1		0.9416258104

				72.7		-0.9033115553		-1		0.9033115553

				72.8		-0.8559717098		-1		0.8559717098

				72.9		-0.8000792778		-1		0.8000792778

				73		-0.7361927182		-1		0.7361927182

				73.1		-0.6649503643		-1		0.6649503643

				73.2		-0.5870640462		-1		0.5870640462

				73.3		-0.5033119782		-1		0.5033119782

				73.4		-0.4145309833		-1		0.4145309833

				73.5		-0.3216081318		-1		0.3216081318

				73.6		-0.2254718781		-1		0.2254718781

				73.7		-0.127082784		-1		0.127082784

				73.8		-0.0274239207		-1		0.0274239207

				73.9		0.0725089533		-1		-0.0725089533

				74		0.1717173418		-1		-0.1717173418

				74.1		0.2692099875		-1		-0.2692099875

				74.2		0.3640127759		-1		-0.3640127759

				74.3		0.455178469		-1		-0.455178469

				74.4		0.5417961692		-1		-0.5417961692

				74.5		0.6230004213		-1		-0.6230004213

				74.6		0.6979798591		-1		-0.6979798591

				74.7		0.7659853128		-1		-0.7659853128

				74.8		0.8263372945		-1		-0.8263372945

				74.9		0.8784327872		-1		-0.8784327872

				75		0.9217512697		-1		-0.9217512697

				75.1		0.9558599183		-1		-0.9558599183

				75.2		0.9804179305		-1		-0.9804179305

				75.3		0.9951799309		-1		-0.9951799309

				75.4		0.9999984224		-1		-0.9999984224

				75.5		0.9948252601		-1		-0.9948252601

				75.6		0.9797121327		-1		-0.9797121327

				75.7		0.9548100456		-1		-0.9548100456

				75.8		0.9203678121		-1		-0.9203678121

				75.9		0.8767295676		-1		-0.8767295676

				76		0.8243313311		-1		-0.8243313311

				76.1		0.7636966484		-1		-0.7636966484

				76.2		0.6954313613		-1		-0.6954313613

				76.3		0.6202175539		-1		-0.6202175539

				76.4		0.5388067377		-1		-0.5388067377

				76.5		0.4520123427		-1		-0.4520123427

				76.6		0.3607015897		-1		-0.3607015897

				76.7		0.2657868258		-1		-0.2657868258

				76.8		0.1682164077		-1		-0.1682164077

				76.9		0.0689652268		-1		-0.0689652268

				77		-0.0309750317		-1		0.0309750317

				77.1		-0.130605798		-1		0.130605798

				77.2		-0.2289315944		-1		0.2289315944

				77.3		-0.3249699819		-1		0.3249699819

				77.4		-0.4177613768		-1		0.4177613768

				77.5		-0.5063786381		-1		0.5063786381

				77.6		-0.5899363314		-1		0.5899363314

				77.7		-0.6675995759		-1		0.6675995759

				77.8		-0.7385923862		-1		0.7385923862

				77.9		-0.8022054254		-1		0.8022054254

				78		-0.8578030932		-1		0.8578030932

				78.1		-0.9048298761		-1		0.9048298761

				78.2		-0.942815898		-1		0.942815898

				78.3		-0.971381615		-1		0.971381615

				78.4		-0.990241608		-1		0.990241608

				78.5		-0.9992074343		-1		0.9992074343

				78.6		-0.9981895101		-1		0.9981895101

				78.7		-0.9871980063		-1		0.9871980063

				78.8		-0.9663427464		-1		0.9663427464

				78.9		-0.9358321091		-1		0.9358321091

				79		-0.8959709468		-1		0.8959709468

				79.1		-0.8471575389		-1		0.8471575389

				79.2		-0.789879613		-1		0.789879613

				79.3		-0.724709471		-1		0.724709471

				79.4		-0.6522982716		-1		0.6522982716

				79.5		-0.5733695235		-1		0.5733695235

				79.6		-0.4887118566		-1		0.4887118566

				79.7		-0.3991711424		-1		0.3991711424

				79.8		-0.3056420421		-1		0.3056420421

				79.9		-0.2090590675		-1		0.2090590675

				80		-0.1103872438		-1		0.1103872438

				80.1		-0.0106124673		-1		0.0106124673

				80.2		0.0892683455		-1		-0.0892683455

				80.3		0.1882572184		-1		-0.1882572184

				80.4		0.2853650875		-1		-0.2853650875

				80.5		0.379621683		-1		-0.379621683

				80.6		0.4700852241		-1		-0.4700852241

				80.7		0.555851829		-1		-0.555851829

				80.8		0.6360645462		-1		-0.6360645462

				80.9		0.7099219167		-1		-0.7099219167

				81		0.776685982		-1		-0.776685982

				81.1		0.8356896578		-1		-0.8356896578

				81.2		0.8863433988		-1		-0.8863433988

				81.3		0.9281410895		-1		-0.9281410895

				81.4		0.9606651012		-1		-0.9606651012

				81.5		0.9835904648		-1		-0.9835904648

				81.6		0.9966881176		-1		-0.9966881176

				81.7		0.9998271922		-1		-0.9998271922

				81.8		0.992976324		-1		-0.992976324

				81.9		0.9762039646		-1		-0.9762039646

				82		0.9496776979		-1		-0.9496776979

				82.1		0.9136625655		-1		-0.9136625655

				82.2		0.8685184188		-1		-0.8685184188

				82.3		0.8146963232		-1		-0.8146963232

				82.4		0.7527340512		-1		-0.7527340512

				82.5		0.6832507094		-1		-0.6832507094

				82.6		0.6069405523		-1		-0.6069405523

				82.7		0.5245660459		-1		-0.5245660459

				82.8		0.4369502489		-1		-0.4369502489

				82.9		0.3449685895		-1		-0.3449685895

				83		0.249540118		-1		-0.249540118

				83.1		0.1516183241		-1		-0.1516183241

				83.2		0.05218161		-1		-0.05218161

				83.3		-0.0477764855		-1		0.0477764855

				83.4		-0.1472572141		-1		0.1472572141

				83.5		-0.2452665973		-1		0.2452665973

				83.6		-0.3408253578		-1		0.3408253578

				83.7		-0.4329787039		-1		0.4329787039

				83.8		-0.5208058699		-1		0.5208058699

				83.9		-0.6034293159		-1		0.6034293159

				84		-0.6800234956		-1		0.6800234956

				84.1		-0.7498231053		-1		0.7498231053

				84.2		-0.8121307304		-1		0.8121307304

				84.3		-0.8663238137		-1		0.8663238137

				84.4		-0.9118608758		-1		0.9118608758

				84.5		-0.9482869255		-1		0.9482869255

				84.6		-0.9752380057		-1		0.9752380057

				84.7		-0.9924448301		-1		0.9924448301

				84.8		-0.9997354738		-1		0.9997354738

				84.9		-0.9970370911		-1		0.9970370911

				85		-0.9843766434		-1		0.9843766434

				85.1		-0.9618806297		-1		0.9618806297

				85.2		-0.9297738226		-1		0.9297738226

				85.3		-0.8883770229		-1		0.8883770229

				85.4		-0.8381038536		-1		0.8381038536

				85.5		-0.7794566276		-1		0.7794566276

				85.6		-0.7130213287		-1		0.7130213287

				85.7		-0.6394617564		-1		0.6394617564

				85.8		-0.5595128935		-1		0.5595128935

				85.9		-0.4739735628		-1		0.4739735628

				86		-0.383698445		-1		0.383698445

				86.1		-0.289589539		-1		0.289589539

				86.2		-0.1925871502		-1		0.1925871502

				86.3		-0.0936604942		-1		0.0936604942

				86.4		0.0062019865		1		0.0062019865

				86.5		0.106002499		1		0.106002499

				86.6		0.2047438696		1		0.2047438696

				86.7		0.3014395071		1		0.3014395071

				86.8		0.3951232607		1		0.3951232607

				86.9		0.4848590733		1		0.4848590733

				87		0.5697503343		1		0.5697503343

				87.1		0.6489488383		1		0.6489488383

				87.2		0.72166326		1		0.72166326

				87.3		0.7871670609		1		0.7871670609

				87.4		0.8448057488		1		0.8448057488

				87.5		0.8940034169		1		0.8940034169

				87.6		0.9342684984		1		0.9342684984

				87.7		0.9651986779		1		0.9651986779

				87.8		0.9864849113		1		0.9864849113

				87.9		0.9979145134		1		0.9979145134

				88		0.9993732837		1		0.9993732837

				88.1		0.9908466464		1		0.9908466464

				88.2		0.972419797		1		0.972419797

				88.3		0.9442768504		1		0.9442768504

				88.4		0.9066990017		1		0.9066990017

				88.5		0.8600617162		1		0.8600617162

				88.6		0.8048309784		1		0.8048309784

				88.7		0.7415586355		1		0.7415586355

				88.8		0.6708768838		1		0.6708768838

				88.9		0.5934919521		1		0.5934919521

				89		0.5101770449		1		0.5101770449

				89.1		0.4217646174		1		0.4217646174

				89.2		0.3291380572		1		0.3291380572

				89.3		0.2332228584		1		0.2332228584

				89.4		0.1349773739		1		0.1349773739

				89.5		0.03538324		1		0.03538324

				89.6		-0.0645644315		1		-0.0645644315

				89.7		-0.1638669965		1		-0.1638669965

				89.8		-0.2615322567		1		-0.2615322567

				89.9		-0.356584373		1		-0.356584373

				90		-0.4480736161		1		-0.4480736161

				90.1		-0.5350858558		1		-0.5350858558

				90.2		-0.6167516945		1		-0.6167516945

				90.3		-0.6922551541		1		-0.6922551541

				90.4		-0.760841829		1		-0.760841829

				90.5		-0.8218264239		1		-0.8218264239

				90.6		-0.8745996008		1		-0.8745996008

				90.7		-0.9186340676		1		-0.9186340676

				90.8		-0.9534898465		1		-0.9534898465

				90.9		-0.97881867		1		-0.97881867

				91		-0.9943674609		1		-0.9943674609

				91.1		-0.9999808609		1		-0.9999808609

				91.2		-0.9956027826		1		-0.9956027826

				91.3		-0.9812769704		1		-0.9812769704

				91.4		-0.9571465631		1		-0.9571465631

				91.5		-0.9234526637		1		-0.9234526637

				91.6		-0.8805319306		1		-0.8805319306

				91.7		-0.8288132135		1		-0.8288132135

				91.8		-0.7688132687		1		-0.7688132687

				91.9		-0.7011315959		1		-0.7011315959

				92		-0.6264444479		1		-0.6264444479

				92.1		-0.5454980741		1		-0.5454980741

				92.2		-0.4591012638		1		-0.4591012638

				92.3		-0.3681172655		1		-0.3681172655

				92.4		-0.2734551612		1		-0.2734551612

				92.5		-0.1760607832		1		-0.1760607832

				92.6		-0.0769072641		1		-0.0769072641

				92.7		0.0230146869		1		0.0230146869

				92.8		0.1227066828		1		0.1227066828

				92.9		0.2211726341		1		0.2211726341

				93		0.3174287015		1		0.3174287015

				93.1		0.4105131263		1		0.4105131263

				93.2		0.4994958396		1		0.4994958396

				93.3		0.5834877556		1		0.5834877556

				93.4		0.6616496548		1		0.6616496548

				93.5		0.7332005694		1		0.7332005694

				93.6		0.7974255863		1		0.7974255863

				93.7		0.8536829903		1		0.8536829903

				93.8		0.901410676		1		0.901410676

				93.9		0.9401317643		1		0.9401317643

				94		0.9694593667		1		0.9694593667

				94.1		0.9891004516		1		0.9891004516

				94.2		0.9988587717		1		0.9988587717

				94.3		0.9986368251		1		0.9986368251

				94.4		0.9884368295		1		0.9884368295

				94.5		0.9683606999		1		0.9683606999

				94.6		0.9386090302		1		0.9386090302

				94.7		0.8994790894		1		0.8994790894

				94.8		0.8513618508		1		0.8513618508

				94.9		0.794738086		1		0.794738086

				95		0.730173561		1		0.730173561

				95.1		0.6583133831		1		0.6583133831

				95.2		0.5798755555		1		0.5798755555

				95.3		0.4956438031		1		0.4956438031

				95.4		0.4064597416		1		0.4064597416

				95.5		0.3132144687		1		0.3132144687

				95.6		0.2168396604		1		0.2168396604

				95.7		0.1182982618		1		0.1182982618

				95.8		0.0185748662		1		0.0185748662

				95.9		-0.0813341234		1		-0.0813341234

				96		-0.1804304493		1		-0.1804304493

				96.1		-0.2777239738		1		-0.2777239738

				96.2		-0.3722425721		1		-0.3722425721

				96.3		-0.4630418458		1		-0.4630418458

				96.4		-0.5492145583		1		-0.5492145583

				96.5		-0.6298997006		1		-0.6298997006

				96.6		-0.7042910932		1		-0.7042910932

				96.7		-0.771645442		1		-0.771645442

				96.8		-0.8312897647		1		-0.8312897647

				96.9		-0.8826281148		1		-0.8826281148

				97		-0.9251475366		1		-0.9251475366

				97.1		-0.95842319		1		-0.95842319

				97.2		-0.9821225957		1		-0.9821225957

				97.3		-0.996008957		1		-0.996008957

				97.4		-0.9999435261		1		-0.9999435261

				97.5		-0.99388699		1		-0.99388699

				97.6		-0.9778998637		1		-0.9778998637

				97.7		-0.9521418851		1		-0.9521418851

				97.8		-0.9168704196		1		-0.9168704196

				97.9		-0.872437888		1		-0.872437888

				98		-0.8192882453		1		-0.8192882453

				98.1		-0.7579525453		1		-0.7579525453

				98.2		-0.689043634		1		-0.689043634

				98.3		-0.6132500265		1		-0.6132500265

				98.4		-0.5313290275		1		-0.5313290275

				98.5		-0.4440991644		1		-0.4440991644

				98.6		-0.3524320093		1		-0.3524320093

				98.7		-0.2572434701		1		-0.2572434701

				98.8		-0.1594846391		1		-0.1594846391

				98.9		-0.0601322903		1		-0.0601322903

				99		0.0398208804		1		0.0398208804

				99.1		0.139376174		1		0.139376174

				99.2		0.237538867		1		0.237538867

				99.3		0.3333281502		1		0.3333281502

				99.4		0.4257869287		1		0.4257869287

				99.5		0.5139913849		1		0.5139913849

				99.6		0.5970602091		1		0.5970602091

				99.7		0.6741634051		1		0.6741634051

				99.8		0.7445305831		1		0.7445305831

				99.9		0.8074586577		1		0.8074586577

				100		0.8623188723		1		0.8623188723

				100.1		0.9085630817		1		0.9085630817

				100.2		0.9457292292		1		0.9457292292

				100.3		0.9734459629		1		0.9734459629

				100.4		0.9914363462		1		0.9914363462

				100.5		0.9995206253		1		0.9995206253

				100.6		0.9976180247		1		0.9976180247

				100.7		0.9857475546		1		0.9857475546

				100.8		0.9640278208		1		0.9640278208

				100.9		0.9326758396		1		0.9326758396

				101		0.8920048698		1		0.8920048698

				101.1		0.8424212821		1		0.8424212821

				101.2		0.7844204995		1		0.7844204995

				101.3		0.7185820465		1		0.7185820465

				101.4		0.6455637593		1		0.6455637593

				101.5		0.5660952124		1		0.5660952124

				101.6		0.4809704292		1		0.4809704292

				101.7		0.3910399485		1		0.3910399485

				101.8		0.2972023259		1		0.2972023259

				101.9		0.2003951559		1		0.2003951559

				102		0.1015857037		1		0.1015857037

				102.1		0.0017612408		1		0.0017612408

				102.2		-0.0980808199		-1		0.0980808199

				102.3		-0.1969428895		-1		0.1969428895

				102.4		-0.2938371708		-1		0.2938371708

				102.5		-0.3877955282		-1		0.3877955282

				102.6		-0.4778791608		-1		0.4778791608

				102.7		-0.5631879829		-1		0.5631879829

				102.8		-0.6428696168		-1		0.6428696168

				102.9		-0.71612791		-1		0.71612791

				103		-0.7822308899		-1		0.7822308899

				103.1		-0.8405180773		-1		0.8405180773

				103.2		-0.8904070858		-1		0.8904070858

				103.3		-0.9313994411		-1		0.9313994411

				103.4		-0.9630855611		-1		0.9630855611

				103.5		-0.9851488485		-1		0.9851488485

				103.6		-0.9973688543		-1		0.9973688543

				103.7		-0.9996234801		-1		0.9996234801

				103.8		-0.9918901986		-1		0.9918901986

				103.9		-0.974246278		-1		0.974246278

				104		-0.9468680108		-1		0.9468680108

				104.1		-0.9100289513		-1		0.9100289513

				104.2		-0.8640971834		-1		0.8640971834

				104.3		-0.809531642		-1		0.809531642

				104.4		-0.7468775281		-1		0.7468775281

				104.5		-0.6767608608		-1		0.6767608608

				104.6		-0.5998822227		-1		0.5998822227

				104.7		-0.5170097597		-1		0.5170097597

				104.8		-0.4289715061		-1		0.4289715061

				104.9		-0.336647111		-1		0.336647111

				105		-0.2409590492		-1		0.2409590492

				105.1		-0.1428634043		-1		0.1428634043

				105.2		-0.0433403155		-1		0.0433403155

				105.3		0.0566158154		-1		-0.0566158154

				105.4		0.1560062599		-1		-0.1560062599

				105.5		0.2538379413		-1		-0.2538379413

				105.6		0.3491333579		-1		-0.3491333579

				105.7		0.4409403495		-1		-0.4409403495

				105.8		0.5283416108		-1		-0.5283416108

				105.9		0.6104638574		-1		-0.6104638574

				106		0.6864865509		-1		-0.6864865509

				106.1		0.7556500977		-1		-0.7556500977

				106.2		0.8172634386		-1		-0.8172634386

				106.3		0.8707109533		-1		-0.8707109533

				106.4		0.915458612		-1		-0.915458612

				106.5		0.9510593108		-1		-0.9510593108

				106.6		0.9771573394		-1		-0.9771573394

				106.7		0.9934919348		-1		-0.9934919348

				106.8		0.9998998873		-1		-0.9998998873

				106.9		0.9963171706		-1		-0.9963171706

				107		0.982779582		-1		-0.982779582

				107.1		0.9594223848		-1		-0.9594223848

				107.2		0.9264789562		-1		-0.9264789562

				107.3		0.8842784562		-1		-0.8842784562

				107.4		0.8332425381		-1		-0.8332425381

				107.5		0.773881136		-1		-0.773881136

				107.6		0.7067873694		-1		-0.7067873694

				107.7		0.632631617		-1		-0.632631617

				107.8		0.5521548187		-1		-0.5521548187

				107.9		0.4661610719		-1		-0.4661610719

				108		0.3755095978		-1		-0.3755095978

				108.1		0.2811061559		-1		-0.2811061559

				108.2		0.1838939942		-1		-0.1838939942

				108.3		0.0848444245		-1		-0.0848444245

				108.4		-0.0150528826		-1		0.0150528826

				108.5		-0.1147997863		-1		0.1147997863

				108.6		-0.2133996485		-1		0.2133996485

				108.7		-0.3098672919		-1		0.3098672919

				108.8		-0.4032388438		-1		0.4032388438

				108.9		-0.4925813665		-1		0.4925813665

				109		-0.5770021789		-1		0.5770021789

				109.1		-0.6556577764		-1		0.6556577764

				109.2		-0.727762258		-1		0.727762258

				109.3		-0.7925951798		-1		0.7925951798

				109.4		-0.8495087524		-1		0.8495087524

				109.5		-0.8979343145		-1		0.8979343145

				109.6		-0.9373880137		-1		0.9373880137

				109.7		-0.9674756417		-1		0.9674756417

				109.8		-0.9878965729		-1		0.9878965729

				109.9		-0.9984467682		-1		0.9984467682

				110		-0.9990208133		-1		0.9990208133

				110.1		-0.9896129727		-1		0.9896129727

				110.2		-0.9703172465		-1		0.9703172465

				110.3		-0.941326431		-1		0.941326431

				110.4		-0.902930193		-1		0.902930193

				110.5		-0.855512175		-1		0.855512175

				110.6		-0.7995461621		-1		0.7995461621

				110.7		-0.7355913482		-1		0.7355913482

				110.8		-0.6642867488		-1		0.6642867488

				110.9		-0.5863448158		-1		0.5863448158

				111		-0.5025443191		-1		0.5025443191

				111.1		-0.4137225658		-1		0.4137225658

				111.2		-0.3207670333		-1		0.3207670333

				111.3		-0.2246065027		-1		0.2246065027

				111.4		-0.1262017782		-1		0.1262017782

				111.5		-0.0265360872		-1		0.0265360872

				111.6		0.0733947437		-1		-0.0733947437

				111.7		0.1725922385		-1		-0.1725922385

				111.8		0.2700652487		-1		-0.2700652487

				111.9		0.3648398562		-1		-0.3648398562

				112		0.4559691044		-1		-0.4559691044

				112.1		0.5425424601		-1		-0.5425424601

				112.2		0.6236949109		-1		-0.6236949109

				112.3		0.6986156083		-1		-0.6986156083

				112.4		0.7665559695		-1		-0.7665559695

				112.5		0.8268371568		-1		-0.8268371568

				112.6		0.8788568606		-1		-0.8788568606

				112.7		0.9220953171		-1		-0.9220953171

				112.8		0.956120502		-1		-0.956120502

				112.9		0.9805924469		-1		-0.9805924469

				113		0.9952666362		-1		-0.9952666362

				113.1		0.9999964503		-1		-0.9999964503

				113.2		0.9947346304		-1		-0.9947346304

				113.3		0.9795337509		-1		-0.9795337509

				113.4		0.9545456939		-1		-0.9545456939

				113.5		0.920020132		-1		-0.920020132

				113.6		0.8763020329		-1		-0.8763020329

				113.7		0.8238282136		-1		-0.8238282136

				113.8		0.7631229752		-1		-0.7631229752

				113.9		0.6947928642		-1		-0.6947928642

				114		0.6195206126		-1		-0.6195206126

				114.1		0.5380583158		-1		-0.5380583158

				114.2		0.4512199181		-1		-0.4512199181

				114.3		0.3598730803		-1		-0.3598730803

				114.4		0.2649305095		-1		-0.2649305095

				114.5		0.1673408407		-1		-0.1673408407

				114.6		0.0680791575		-1		-0.0680791575

				114.7		-0.0318627501		-1		0.0318627501

				114.8		-0.1314862957		-1		0.1314862957

				114.9		-0.2297960737		-1		0.2297960737

				115		-0.3258098052		-1		0.3258098052

				115.1		-0.4185681529		-1		0.4185681529

				115.2		-0.5071443059		-1		0.5071443059

				115.3		-0.5906532407		-1		0.5906532407

				115.4		-0.6682605636		-1		0.6682605636

				115.5		-0.7391908478		-1		0.7391908478

				115.6		-0.8027353814		-1		0.8027353814

				115.7		-0.8582592484		-1		0.8582592484

				115.8		-0.9052076727		-1		0.9052076727

				115.9		-0.9431115611		-1		0.9431115611

				116		-0.9715921906		-1		0.9715921906

				116.1		-0.9903649921		-1		0.9903649921

				116.2		-0.999242394		-1		0.999242394

				116.3		-0.9981356961		-1		0.9981356961

				116.4		-0.9870559564		-1		0.9870559564

				116.5		-0.9661138797		-1		0.9661138797

				116.6		-0.9355187126		-1		0.9355187126

				116.7		-0.8955761517		-1		0.8955761517

				116.8		-0.84668529		-1		0.84668529

				116.9		-0.7893346287		-1		0.7893346287

				117		-0.7240971967		-1		0.7240971967

				117.1		-0.6516248249		-1		0.6516248249

				117.2		-0.5726416332		-1		0.5726416332

				117.3		-0.4879367956		-1		0.4879367956

				117.4		-0.3983566549		-1		0.3983566549

				117.5		-0.3047962661		-1		0.3047962661

				117.6		-0.2081904538		-1		0.2081904538

				117.7		-0.1095044713		-1		0.1095044713

				117.8		-0.0097243564		-1		0.0097243564

				117.9		0.0901529212		1		0.0901529212

				118		0.1891294205		1		0.1891294205

				118.1		0.2862162012		1		0.2862162012

				118.2		0.3804432042		1		0.3804432042

				118.3		0.4708689445		1		0.4708689445

				118.4		0.556589918		1		0.556589918

				118.5		0.6367496289		1		0.6367496289

				118.6		0.7105471481		1		0.7105471481

				118.7		0.777245115		1		0.777245115

				118.8		0.8361771057		1		0.8361771057

				118.9		0.8867542911		1		0.8867542911

				119		0.9284713207		1		0.9284713207

				119.1		0.9609113719		1		0.9609113719

				119.2		0.9837503142		1		0.9837503142

				119.3		0.9967599486		1		0.9967599486

				119.4		0.9998102871		1		0.9998102871

				119.5		0.9928708517		1		0.9928708517

				119.6		0.9760109789		1		0.9760109789

				119.7		0.949399127		1		0.949399127

				119.8		0.9133011929		1		0.9133011929

				119.9		0.8680778552		1		0.8680778552

				120		0.8141809705		1		0.8141809705

				120.1		0.7521490587		1		0.7521490587

				120.2		0.6826019221		1		0.6826019221

				120.3		0.6062344527		1		0.6062344527
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		24.3

		24.4

		24.5

		24.6

		24.7

		24.8

		24.9

		25

		25.1

		25.2

		25.3

		25.4

		25.5

		25.6

		25.7

		25.8

		25.9

		26

		26.1

		26.2

		26.3

		26.4

		26.5

		26.6

		26.7

		26.8

		26.9

		27

		27.1

		27.2

		27.3

		27.4

		27.5

		27.6

		27.7

		27.8

		27.9

		28

		28.1

		28.2

		28.3

		28.4

		28.5

		28.6

		28.7

		28.8

		28.9

		29

		29.1

		29.2

		29.3

		29.4

		29.5

		29.6

		29.7

		29.8

		29.9

		30

		30.1

		30.2

		30.3

		30.4

		30.5

		30.6

		30.7

		30.8

		30.9

		31

		31.1

		31.2

		31.3

		31.4

		31.5

		31.6

		31.7

		31.8

		31.9

		32

		32.1

		32.2

		32.3

		32.4

		32.5

		32.6

		32.7

		32.8

		32.9

		33

		33.1

		33.2

		33.3

		33.4

		33.5

		33.6

		33.7

		33.8

		33.9

		34

		34.1

		34.2

		34.3

		34.4

		34.5

		34.6

		34.7

		34.8

		34.9

		35

		35.1

		35.2

		35.3

		35.4

		35.5

		35.6

		35.7

		35.8

		35.9

		36

		36.1

		36.2

		36.3

		36.4

		36.5

		36.6

		36.7

		36.8

		36.9

		37

		37.1

		37.2

		37.3

		37.4

		37.5

		37.6

		37.7

		37.8

		37.9

		38

		38.1

		38.2

		38.3

		38.4

		38.5

		38.6

		38.7

		38.8

		38.9

		39

		39.1

		39.2

		39.3

		39.4

		39.5

		39.6

		39.7

		39.8

		39.9

		40

		40.1

		40.2

		40.3

		40.4

		40.5

		40.6

		40.7

		40.8

		40.9

		41

		41.1

		41.2

		41.3

		41.4

		41.5

		41.6

		41.7

		41.8

		41.9

		42

		42.1

		42.2

		42.3

		42.4

		42.5

		42.6

		42.7

		42.8

		42.9

		43

		43.1

		43.2

		43.3

		43.4

		43.5

		43.6

		43.7

		43.8

		43.9

		44

		44.1

		44.2

		44.3

		44.4

		44.5

		44.6

		44.7

		44.8

		44.9

		45

		45.1

		45.2

		45.3

		45.4

		45.5

		45.6

		45.7

		45.8

		45.9

		46

		46.1

		46.2

		46.3

		46.4

		46.5

		46.6

		46.7

		46.8

		46.9

		47

		47.1

		47.2

		47.3

		47.4

		47.5

		47.6

		47.7

		47.8

		47.9

		48

		48.1

		48.2

		48.3

		48.4

		48.5

		48.6

		48.7

		48.8

		48.9

		49

		49.1

		49.2

		49.3

		49.4

		49.5

		49.6

		49.7

		49.8

		49.9



1

0.9950041653

0.9800665778

0.9553364891

0.921060994

0.8775825619

0.8253356149

0.7648421873

0.6967067093

0.6216099683

0.5403023059

0.4535961214

0.3623577545

0.2674988286

0.1699671429

0.0707372017

-0.0291995223

-0.1288444943

-0.2272020947

-0.3232895669

-0.4161468365

-0.5048461046

-0.5885011173

-0.6662760213

-0.7373937155

-0.8011436155

-0.8568887534

-0.904072142

-0.9422223407

-0.9709581651

-0.9899924966

-0.9991351503

-0.9982947758

-0.9874797699

-0.9667981926

-0.9364566873

-0.8967584163

-0.8481000317

-0.7909677119

-0.7259323042

-0.6536436209

-0.5748239465

-0.4902608213

-0.4007991721

-0.30733287

-0.2107957994

-0.1121525269

-0.0123886635

0.0874989834

0.1865123694

0.2836621855

0.3779777427

0.4685166713

0.5543743362

0.6346928759

0.7086697743

0.7755658785

0.8347127848

0.8855195169

0.9274784307

0.9601702867

0.9832684384

0.996542097

0.9998586364

0.9931849188

0.9765876257

0.950232592

0.9143831482

0.8693974903

0.8157251001

0.7539022543

0.6845466664

0.6083513145

0.5260775174

0.4385473276

0.3466353178

0.2512598426

0.153373862

0.0539554206

0.0460021256

0.1455000338

0.2435441537

0.339154861

0.431376845

0.5192886541

0.6020119027

0.6787200473

0.7486466456

0.8110930141

0.8654352092

0.9111302619

0.9477216021

0.9748436214

0.9922253255

0.999693042

0.9971721562

0.9846878558

0.9623648798

0.9304262721

0.8891911526

0.8390715291

0.7805681802

0.714265652

0.6408264176

0.5609842574

0.475536928

0.3853381908

0.2912892817

0.1943299065

0.095428851

-0.004425698

-0.1042360269

-0.2030048638

-0.2997453433

-0.3934908663

-0.4833047588

-0.5682896298

-0.6475963387

-0.720432479

-0.7860702961

-0.8438539587

-0.8932061115

-0.9336336441

-0.9647326179

-0.9861923023

-0.9977982792

-0.9994345855

-0.9910848718

-0.9728325657

-0.9448600382

-0.9074467815

-0.8609666165

-0.8058839576

-0.7427491727

-0.6721930836

-0.5949206633

-0.5117039925

-0.4233745445

-0.3308148779

-0.2349498185

-0.1367372182

-0.0371583848

0.0627917229

0.1621144365

0.2598173562

0.3549242668

0.4464848914

0.5335843866

0.615352483

0.6909721807

0.7596879129

0.8208130945

0.873736983

0.9179307804

0.9529529169

0.9784534628

0.9941776252

0.9999682933

0.9957676089

0.9816175436

0.9576594803

0.9241328001

0.8813724904

0.8298057981

0.7699479605

0.7023970575

0.6278280352

0.5469859628

0.4606785874

0.3697682639

0.2751633381

0.1778090711

0.0786781947

-0.0212388082

-0.1209435999

-0.2194399632

-0.3157437549

-0.4088927394

-0.4979562028

-0.5820442524

-0.6603167082

-0.7319914978

-0.7963524703

-0.8527565521

-0.9006401724

-0.9395248937

-0.9690221929

-0.9888373427

-0.9987723566

-0.9987279672

-0.9887046182

-0.9688024594

-0.9392203467

-0.9002538547

-0.8522923239

-0.7958149698

-0.7313860956

-0.6596494534

-0.5813218118

-0.4971857949

-0.4080820618

-0.3149009077

-0.2185733678

-0.120061915

-0.0203508433

0.0795635673

0.178683005

0.2760171012

0.3705933258

0.4614667044

0.5477292602

0.6285190863

0.7030289575

0.7705143957

0.8303011087

0.8817917275

0.9244717749

0.9579148059

0.9817866688

0.9958488438

0.9999608264

0.9940815309

0.9782697014

0.9526833244

0.9175780505

0.8733046401

0.8203054584

0.7591100557

0.6903298762

0.6146521488

0.5328330203

0.4456900004

0.3540937934

0.2589595982

0.1612379643

0.061905294

0.0380459136

0.1376169789

0.235813021

0.3316528972

0.4241790073

0.512466861

0.5956343153

0.6728503883

0.7433435627

0.8064094939

0.861418048

0.9078195978

0.9451505141

0.973037799

0.9912028119

0.9994640539

0.9977389814

0.9860448308

0.9644984463

0.9333151121

0.8928064018

0.843377065

0.7855209834

0.7198162358

0.6469193223

0.5675586048

0.4825270293

0.3926742033

0.2988979064

0.2021351204

0.1033526671

0.0035375481

-0.0963129168

-0.195201055

-0.2921388087

-0.3861576081

-0.4763180482

-0.5617192759

-0.6415079902

-0.7148869688

-0.7811230331

-0.8395543742

-0.8895971655

-0.9307513961

-0.9626058663

-0.9848422969

-0.9972385089

-0.9996706433

-0.9921143991

-0.9746452757

-0.947437819

-0.9107638767

-0.8649898828

-0.810573196

-0.7480575297

-0.6780675198

-0.6013024835

-0.5185294315

-0.4305754048

-0.338319211

-0.2426826434

-0.1446212712

-0.0451148909

0.0548422624

0.1542514499

0.2521194079

0.3474682722

0.4393453483

0.526832631

0.6090559761

0.6851938353

0.7544854641

0.8162385236

0.8698359976

0.9147423578

0.9505089148

0.9767783008

0.993288041

0.9998731754

0.9964679076

0.9831062618

0.9599217432

0.9271460038

0.8851065281

0.8342233605

0.7750049089

0.7080428643

0.6340062896

0.5536349335

0.4677318402

0.377155325

0.2828103985

0.1856397239

0.0866141986

-0.0132767472

-0.1130350361

-0.2116639163

-0.3081779206

-0.401612713

-0.4910347239

-0.5755504782

-0.6543155223

-0.7265428621

-0.7915108257

-0.8485702748

-0.8971510902

-0.9367678685

-0.9670247718

-0.9876194833

-0.9983462274

-0.9990978261

-0.9898667694

-0.9707452913

-0.941924447

-0.9036922051

-0.8564305694

-0.8006117625

-0.7367935075

-0.6656134553

-0.5877828136

-0.5040792402

-0.4153390737

-0.3224489765

-0.2263370757

-0.1279636896

-0.0283117327

0.0716231057

0.1708423097

0.2683545139

0.3631854084

0.4543874744

0.5410494509

0.6223054402

0.6973435593

0.7654140519

0.8258367804

0.8780080208

0.9214064953

0.9555985806

0.9802426408

0.9950924406

0.9999996056

0.9949151051

0.9798897418

0.955073644

0.9207147662

0.8771564107

0.8248337983

0.7642697193

0.6960693099

0.620914006

0.5395547346

0.4528044106

0.3615298147

0.2666429324

0.169091842

0.0698512418

0.0300872889

0.1297251973

0.2280669345

0.3241299022

0.4169542711

0.5056125708

0.5892189567

0.6669380617

0.7379933419

0.8016748367

0.8573462615

0.9044513658

0.9425194911

0.9711702731

0.9901174428

0.9991716864

0.9982425367

0.9873392775

0.9665708507

0.9361447674

0.8963650351

0.8476291196

0.7904239742

0.7253211737

0.6529712038

0.5740969614

0.489486532

0.399985315

0.3064875769

0.2099275163

0.1112699293

0.0115005699

-0.0883836993

-0.1873848678

-0.2845137487

-0.3787998622

-0.4693011328

-0.5551133015

-0.6353789617

-0.7092961252

-0.7761262364

-0.8352015507

-0.8859318073

-0.927810126

-0.9604180727

-0.9834298395

-0.9966155004

-0.9998433086

-0.9930810131

-0.9763961803

-0.9499555196

-0.9140232174

-0.8689582973

-0.8152110332

-0.7533184499

-0.6838989576

-0.6076461731

-0.5253219888

-0.4377489609

-0.3458020901

-0.250400079

-0.1524961532

-0.0530685362

0.046889324

0.1463786817

0.2444054719

0.3399902435

0.4321779449

0.5200474671

0.602720847

0.6793720394

0.749235171

0.8116121923

0.865879853

0.9114959284

0.9480046377

0.9750411981

0.9923354692

0.9997146522

0.9971050169

0.9845326379

0.9621231342

0.9301004142

0.8887844383

0.8385880221

0.7800127116

0.7136437718

0.6401443395

0.5602487965

0.4747554327

0.3845184695

0.2904395249

0.1934586046

0.0945447099

-0.0053138444

-0.1051193044

-0.2038744471

-0.3005925437

-0.394307219

-0.4840821069

-0.5690202064

-0.6482728441

-0.7210481539

-0.7866189888

-0.8443301868

-0.8936051167

-0.9339514396



Tabelle1

				0		1		1		1				Verkurz		0.2

				0.1		0.9950041653		1		0.9950041653				step		0.1

				0.2		0.9800665778		1		0.9800665778				Mag		1

				0.3		0.9553364891		1		0.9553364891

				0.4		0.921060994		1		0.921060994

				0.5		0.8775825619		1		0.8775825619

				0.6		0.8253356149		1		0.8253356149

				0.7		0.7648421873		1		0.7648421873

				0.8		0.6967067093		1		0.6967067093

				0.9		0.6216099683		1		0.6216099683

				1		0.5403023059		1		0.5403023059

				1.1		0.4535961214		1		0.4535961214

				1.2		0.3623577545		1		0.3623577545

				1.3		0.2674988286		1		0.2674988286

				1.4		0.1699671429		1		0.1699671429

				1.5		0.0707372017		1		0.0707372017

				1.6		-0.0291995223		1		-0.0291995223

				1.7		-0.1288444943		1		-0.1288444943

				1.8		-0.2272020947		1		-0.2272020947

				1.9		-0.3232895669		1		-0.3232895669

				2		-0.4161468365		1		-0.4161468365

				2.1		-0.5048461046		1		-0.5048461046

				2.2		-0.5885011173		1		-0.5885011173

				2.3		-0.6662760213		1		-0.6662760213

				2.4		-0.7373937155		1		-0.7373937155

				2.5		-0.8011436155		1		-0.8011436155

				2.6		-0.8568887534		1		-0.8568887534

				2.7		-0.904072142		1		-0.904072142

				2.8		-0.9422223407		1		-0.9422223407

				2.9		-0.9709581651		1		-0.9709581651

				3		-0.9899924966		1		-0.9899924966

				3.1		-0.9991351503		1		-0.9991351503

				3.2		-0.9982947758		1		-0.9982947758

				3.3		-0.9874797699		1		-0.9874797699

				3.4		-0.9667981926		1		-0.9667981926

				3.5		-0.9364566873		1		-0.9364566873

				3.6		-0.8967584163		1		-0.8967584163

				3.7		-0.8481000317		1		-0.8481000317

				3.8		-0.7909677119		1		-0.7909677119

				3.9		-0.7259323042		1		-0.7259323042

				4		-0.6536436209		1		-0.6536436209

				4.1		-0.5748239465		1		-0.5748239465

				4.2		-0.4902608213		1		-0.4902608213

				4.3		-0.4007991721		1		-0.4007991721

				4.4		-0.30733287		1		-0.30733287

				4.5		-0.2107957994		1		-0.2107957994

				4.6		-0.1121525269		1		-0.1121525269

				4.7		-0.0123886635		1		-0.0123886635

				4.8		0.0874989834		1		0.0874989834

				4.9		0.1865123694		1		0.1865123694

				5		0.2836621855		1		0.2836621855

				5.1		0.3779777427		1		0.3779777427

				5.2		0.4685166713		1		0.4685166713

				5.3		0.5543743362		1		0.5543743362

				5.4		0.6346928759		1		0.6346928759

				5.5		0.7086697743		1		0.7086697743

				5.6		0.7755658785		1		0.7755658785

				5.7		0.8347127848		1		0.8347127848

				5.8		0.8855195169		1		0.8855195169

				5.9		0.9274784307		1		0.9274784307

				6		0.9601702867		1		0.9601702867

				6.1		0.9832684384		1		0.9832684384

				6.2		0.996542097		1		0.996542097

				6.3		0.9998586364		1		0.9998586364

				6.4		0.9931849188		1		0.9931849188

				6.5		0.9765876257		1		0.9765876257

				6.6		0.950232592		1		0.950232592

				6.7		0.9143831482		1		0.9143831482

				6.8		0.8693974903		1		0.8693974903

				6.9		0.8157251001		1		0.8157251001

				7		0.7539022543		1		0.7539022543

				7.1		0.6845466664		1		0.6845466664

				7.2		0.6083513145		1		0.6083513145

				7.3		0.5260775174		1		0.5260775174

				7.4		0.4385473276		1		0.4385473276

				7.5		0.3466353178		1		0.3466353178

				7.6		0.2512598426		1		0.2512598426

				7.7		0.153373862		1		0.153373862

				7.8		0.0539554206		1		0.0539554206

				7.9		-0.0460021256		-1		0.0460021256

				8		-0.1455000338		-1		0.1455000338

				8.1		-0.2435441537		-1		0.2435441537

				8.2		-0.339154861		-1		0.339154861

				8.3		-0.431376845		-1		0.431376845

				8.4		-0.5192886541		-1		0.5192886541

				8.5		-0.6020119027		-1		0.6020119027

				8.6		-0.6787200473		-1		0.6787200473

				8.7		-0.7486466456		-1		0.7486466456

				8.8		-0.8110930141		-1		0.8110930141

				8.9		-0.8654352092		-1		0.8654352092

				9		-0.9111302619		-1		0.9111302619

				9.1		-0.9477216021		-1		0.9477216021

				9.2		-0.9748436214		-1		0.9748436214

				9.3		-0.9922253255		-1		0.9922253255

				9.4		-0.999693042		-1		0.999693042

				9.5		-0.9971721562		-1		0.9971721562

				9.6		-0.9846878558		-1		0.9846878558

				9.7		-0.9623648798		-1		0.9623648798

				9.8		-0.9304262721		-1		0.9304262721

				9.9		-0.8891911526		-1		0.8891911526

				10		-0.8390715291		-1		0.8390715291

				10.1		-0.7805681802		-1		0.7805681802

				10.2		-0.714265652		-1		0.714265652

				10.3		-0.6408264176		-1		0.6408264176

				10.4		-0.5609842574		-1		0.5609842574

				10.5		-0.475536928		-1		0.475536928

				10.6		-0.3853381908		-1		0.3853381908

				10.7		-0.2912892817		-1		0.2912892817

				10.8		-0.1943299065		-1		0.1943299065

				10.9		-0.095428851		-1		0.095428851

				11		0.004425698		-1		-0.004425698

				11.1		0.1042360269		-1		-0.1042360269

				11.2		0.2030048638		-1		-0.2030048638

				11.3		0.2997453433		-1		-0.2997453433

				11.4		0.3934908663		-1		-0.3934908663

				11.5		0.4833047588		-1		-0.4833047588

				11.6		0.5682896298		-1		-0.5682896298

				11.7		0.6475963387		-1		-0.6475963387

				11.8		0.720432479		-1		-0.720432479

				11.9		0.7860702961		-1		-0.7860702961

				12		0.8438539587		-1		-0.8438539587

				12.1		0.8932061115		-1		-0.8932061115

				12.2		0.9336336441		-1		-0.9336336441

				12.3		0.9647326179		-1		-0.9647326179

				12.4		0.9861923023		-1		-0.9861923023

				12.5		0.9977982792		-1		-0.9977982792

				12.6		0.9994345855		-1		-0.9994345855

				12.7		0.9910848718		-1		-0.9910848718

				12.8		0.9728325657		-1		-0.9728325657

				12.9		0.9448600382		-1		-0.9448600382

				13		0.9074467815		-1		-0.9074467815

				13.1		0.8609666165		-1		-0.8609666165

				13.2		0.8058839576		-1		-0.8058839576

				13.3		0.7427491727		-1		-0.7427491727

				13.4		0.6721930836		-1		-0.6721930836

				13.5		0.5949206633		-1		-0.5949206633

				13.6		0.5117039925		-1		-0.5117039925

				13.7		0.4233745445		-1		-0.4233745445

				13.8		0.3308148779		-1		-0.3308148779

				13.9		0.2349498185		-1		-0.2349498185

				14		0.1367372182		-1		-0.1367372182

				14.1		0.0371583848		-1		-0.0371583848

				14.2		-0.0627917229		-1		0.0627917229

				14.3		-0.1621144365		-1		0.1621144365

				14.4		-0.2598173562		-1		0.2598173562

				14.5		-0.3549242668		-1		0.3549242668

				14.6		-0.4464848914		-1		0.4464848914

				14.7		-0.5335843866		-1		0.5335843866

				14.8		-0.615352483		-1		0.615352483

				14.9		-0.6909721807		-1		0.6909721807

				15		-0.7596879129		-1		0.7596879129

				15.1		-0.8208130945		-1		0.8208130945

				15.2		-0.873736983		-1		0.873736983

				15.3		-0.9179307804		-1		0.9179307804

				15.4		-0.9529529169		-1		0.9529529169

				15.5		-0.9784534628		-1		0.9784534628

				15.6		-0.9941776252		-1		0.9941776252

				15.7		-0.9999682933		-1		0.9999682933

				15.8		-0.9957676089		-1		0.9957676089

				15.9		-0.9816175436		-1		0.9816175436

				16		-0.9576594803		-1		0.9576594803

				16.1		-0.9241328001		-1		0.9241328001

				16.2		-0.8813724904		-1		0.8813724904

				16.3		-0.8298057981		-1		0.8298057981

				16.4		-0.7699479605		-1		0.7699479605

				16.5		-0.7023970575		-1		0.7023970575

				16.6		-0.6278280352		-1		0.6278280352

				16.7		-0.5469859628		-1		0.5469859628

				16.8		-0.4606785874		-1		0.4606785874

				16.9		-0.3697682639		-1		0.3697682639

				17		-0.2751633381		-1		0.2751633381

				17.1		-0.1778090711		-1		0.1778090711

				17.2		-0.0786781947		-1		0.0786781947

				17.3		0.0212388082		-1		-0.0212388082

				17.4		0.1209435999		-1		-0.1209435999

				17.5		0.2194399632		-1		-0.2194399632

				17.6		0.3157437549		-1		-0.3157437549

				17.7		0.4088927394		-1		-0.4088927394

				17.8		0.4979562028		-1		-0.4979562028

				17.9		0.5820442524		-1		-0.5820442524

				18		0.6603167082		-1		-0.6603167082

				18.1		0.7319914978		-1		-0.7319914978

				18.2		0.7963524703		-1		-0.7963524703

				18.3		0.8527565521		-1		-0.8527565521

				18.4		0.9006401724		-1		-0.9006401724

				18.5		0.9395248937		-1		-0.9395248937

				18.6		0.9690221929		-1		-0.9690221929

				18.7		0.9888373427		-1		-0.9888373427

				18.8		0.9987723566		-1		-0.9987723566

				18.9		0.9987279672		-1		-0.9987279672

				19		0.9887046182		-1		-0.9887046182

				19.1		0.9688024594		-1		-0.9688024594

				19.2		0.9392203467		-1		-0.9392203467

				19.3		0.9002538547		-1		-0.9002538547

				19.4		0.8522923239		-1		-0.8522923239

				19.5		0.7958149698		-1		-0.7958149698

				19.6		0.7313860956		-1		-0.7313860956

				19.7		0.6596494534		-1		-0.6596494534

				19.8		0.5813218118		-1		-0.5813218118

				19.9		0.4971857949		-1		-0.4971857949

				20		0.4080820618		-1		-0.4080820618

				20.1		0.3149009077		-1		-0.3149009077

				20.2		0.2185733678		-1		-0.2185733678

				20.3		0.120061915		-1		-0.120061915

				20.4		0.0203508433		-1		-0.0203508433

				20.5		-0.0795635673		-1		0.0795635673

				20.6		-0.178683005		-1		0.178683005

				20.7		-0.2760171012		-1		0.2760171012

				20.8		-0.3705933258		-1		0.3705933258

				20.9		-0.4614667044		-1		0.4614667044

				21		-0.5477292602		-1		0.5477292602

				21.1		-0.6285190863		-1		0.6285190863

				21.2		-0.7030289575		-1		0.7030289575

				21.3		-0.7705143957		-1		0.7705143957

				21.4		-0.8303011087		-1		0.8303011087

				21.5		-0.8817917275		-1		0.8817917275

				21.6		-0.9244717749		-1		0.9244717749

				21.7		-0.9579148059		-1		0.9579148059

				21.8		-0.9817866688		-1		0.9817866688

				21.9		-0.9958488438		-1		0.9958488438

				22		-0.9999608264		-1		0.9999608264

				22.1		-0.9940815309		-1		0.9940815309

				22.2		-0.9782697014		-1		0.9782697014

				22.3		-0.9526833244		-1		0.9526833244

				22.4		-0.9175780505		-1		0.9175780505

				22.5		-0.8733046401		-1		0.8733046401

				22.6		-0.8203054584		-1		0.8203054584

				22.7		-0.7591100557		-1		0.7591100557

				22.8		-0.6903298762		-1		0.6903298762

				22.9		-0.6146521488		-1		0.6146521488

				23		-0.5328330203		-1		0.5328330203

				23.1		-0.4456900004		-1		0.4456900004

				23.2		-0.3540937934		-1		0.3540937934

				23.3		-0.2589595982		-1		0.2589595982

				23.4		-0.1612379643		-1		0.1612379643

				23.5		-0.061905294		-1		0.061905294

				23.6		0.0380459136		1		0.0380459136

				23.7		0.1376169789		1		0.1376169789

				23.8		0.235813021		1		0.235813021

				23.9		0.3316528972		1		0.3316528972

				24		0.4241790073		1		0.4241790073

				24.1		0.512466861		1		0.512466861

				24.2		0.5956343153		1		0.5956343153

				24.3		0.6728503883		1		0.6728503883

				24.4		0.7433435627		1		0.7433435627

				24.5		0.8064094939		1		0.8064094939

				24.6		0.861418048		1		0.861418048

				24.7		0.9078195978		1		0.9078195978

				24.8		0.9451505141		1		0.9451505141

				24.9		0.973037799		1		0.973037799

				25		0.9912028119		1		0.9912028119

				25.1		0.9994640539		1		0.9994640539

				25.2		0.9977389814		1		0.9977389814

				25.3		0.9860448308		1		0.9860448308

				25.4		0.9644984463		1		0.9644984463

				25.5		0.9333151121		1		0.9333151121

				25.6		0.8928064018		1		0.8928064018

				25.7		0.843377065		1		0.843377065

				25.8		0.7855209834		1		0.7855209834

				25.9		0.7198162358		1		0.7198162358

				26		0.6469193223		1		0.6469193223

				26.1		0.5675586048		1		0.5675586048

				26.2		0.4825270293		1		0.4825270293

				26.3		0.3926742033		1		0.3926742033

				26.4		0.2988979064		1		0.2988979064

				26.5		0.2021351204		1		0.2021351204

				26.6		0.1033526671		1		0.1033526671

				26.7		0.0035375481		1		0.0035375481

				26.8		-0.0963129168		1		-0.0963129168

				26.9		-0.195201055		1		-0.195201055

				27		-0.2921388087		1		-0.2921388087

				27.1		-0.3861576081		1		-0.3861576081

				27.2		-0.4763180482		1		-0.4763180482

				27.3		-0.5617192759		1		-0.5617192759

				27.4		-0.6415079902		1		-0.6415079902

				27.5		-0.7148869688		1		-0.7148869688

				27.6		-0.7811230331		1		-0.7811230331

				27.7		-0.8395543742		1		-0.8395543742

				27.8		-0.8895971655		1		-0.8895971655

				27.9		-0.9307513961		1		-0.9307513961

				28		-0.9626058663		1		-0.9626058663

				28.1		-0.9848422969		1		-0.9848422969

				28.2		-0.9972385089		1		-0.9972385089

				28.3		-0.9996706433		1		-0.9996706433

				28.4		-0.9921143991		1		-0.9921143991

				28.5		-0.9746452757		1		-0.9746452757

				28.6		-0.947437819		1		-0.947437819

				28.7		-0.9107638767		1		-0.9107638767

				28.8		-0.8649898828		1		-0.8649898828

				28.9		-0.810573196		1		-0.810573196

				29		-0.7480575297		1		-0.7480575297

				29.1		-0.6780675198		1		-0.6780675198

				29.2		-0.6013024835		1		-0.6013024835

				29.3		-0.5185294315		1		-0.5185294315

				29.4		-0.4305754048		1		-0.4305754048

				29.5		-0.338319211		1		-0.338319211

				29.6		-0.2426826434		1		-0.2426826434

				29.7		-0.1446212712		1		-0.1446212712

				29.8		-0.0451148909		1		-0.0451148909

				29.9		0.0548422624		1		0.0548422624

				30		0.1542514499		1		0.1542514499

				30.1		0.2521194079		1		0.2521194079

				30.2		0.3474682722		1		0.3474682722

				30.3		0.4393453483		1		0.4393453483

				30.4		0.526832631		1		0.526832631

				30.5		0.6090559761		1		0.6090559761

				30.6		0.6851938353		1		0.6851938353

				30.7		0.7544854641		1		0.7544854641

				30.8		0.8162385236		1		0.8162385236

				30.9		0.8698359976		1		0.8698359976

				31		0.9147423578		1		0.9147423578

				31.1		0.9505089148		1		0.9505089148

				31.2		0.9767783008		1		0.9767783008

				31.3		0.993288041		1		0.993288041

				31.4		0.9998731754		1		0.9998731754

				31.5		0.9964679076		1		0.9964679076

				31.6		0.9831062618		1		0.9831062618

				31.7		0.9599217432		1		0.9599217432

				31.8		0.9271460038		1		0.9271460038

				31.9		0.8851065281		1		0.8851065281

				32		0.8342233605		1		0.8342233605

				32.1		0.7750049089		1		0.7750049089

				32.2		0.7080428643		1		0.7080428643

				32.3		0.6340062896		1		0.6340062896

				32.4		0.5536349335		1		0.5536349335

				32.5		0.4677318402		1		0.4677318402

				32.6		0.377155325		1		0.377155325

				32.7		0.2828103985		1		0.2828103985

				32.8		0.1856397239		1		0.1856397239

				32.9		0.0866141986		1		0.0866141986

				33		-0.0132767472		1		-0.0132767472

				33.1		-0.1130350361		1		-0.1130350361

				33.2		-0.2116639163		1		-0.2116639163

				33.3		-0.3081779206		1		-0.3081779206

				33.4		-0.401612713		1		-0.401612713

				33.5		-0.4910347239		1		-0.4910347239

				33.6		-0.5755504782		1		-0.5755504782

				33.7		-0.6543155223		1		-0.6543155223

				33.8		-0.7265428621		1		-0.7265428621

				33.9		-0.7915108257		1		-0.7915108257

				34		-0.8485702748		1		-0.8485702748

				34.1		-0.8971510902		1		-0.8971510902

				34.2		-0.9367678685		1		-0.9367678685

				34.3		-0.9670247718		1		-0.9670247718

				34.4		-0.9876194833		1		-0.9876194833

				34.5		-0.9983462274		1		-0.9983462274

				34.6		-0.9990978261		1		-0.9990978261

				34.7		-0.9898667694		1		-0.9898667694

				34.8		-0.9707452913		1		-0.9707452913

				34.9		-0.941924447		1		-0.941924447

				35		-0.9036922051		1		-0.9036922051

				35.1		-0.8564305694		1		-0.8564305694

				35.2		-0.8006117625		1		-0.8006117625

				35.3		-0.7367935075		1		-0.7367935075

				35.4		-0.6656134553		1		-0.6656134553

				35.5		-0.5877828136		1		-0.5877828136

				35.6		-0.5040792402		1		-0.5040792402

				35.7		-0.4153390737		1		-0.4153390737

				35.8		-0.3224489765		1		-0.3224489765

				35.9		-0.2263370757		1		-0.2263370757

				36		-0.1279636896		1		-0.1279636896

				36.1		-0.0283117327		1		-0.0283117327

				36.2		0.0716231057		1		0.0716231057

				36.3		0.1708423097		1		0.1708423097

				36.4		0.2683545139		1		0.2683545139

				36.5		0.3631854084		1		0.3631854084

				36.6		0.4543874744		1		0.4543874744

				36.7		0.5410494509		1		0.5410494509

				36.8		0.6223054402		1		0.6223054402

				36.9		0.6973435593		1		0.6973435593

				37		0.7654140519		1		0.7654140519

				37.1		0.8258367804		1		0.8258367804

				37.2		0.8780080208		1		0.8780080208

				37.3		0.9214064953		1		0.9214064953

				37.4		0.9555985806		1		0.9555985806

				37.5		0.9802426408		1		0.9802426408

				37.6		0.9950924406		1		0.9950924406

				37.7		0.9999996056		1		0.9999996056

				37.8		0.9949151051		1		0.9949151051

				37.9		0.9798897418		1		0.9798897418

				38		0.955073644		1		0.955073644

				38.1		0.9207147662		1		0.9207147662

				38.2		0.8771564107		1		0.8771564107

				38.3		0.8248337983		1		0.8248337983

				38.4		0.7642697193		1		0.7642697193

				38.5		0.6960693099		1		0.6960693099

				38.6		0.620914006		1		0.620914006

				38.7		0.5395547346		1		0.5395547346

				38.8		0.4528044106		1		0.4528044106

				38.9		0.3615298147		1		0.3615298147

				39		0.2666429324		1		0.2666429324

				39.1		0.169091842		1		0.169091842

				39.2		0.0698512418		1		0.0698512418

				39.3		-0.0300872889		-1		0.0300872889

				39.4		-0.1297251973		-1		0.1297251973

				39.5		-0.2280669345		-1		0.2280669345

				39.6		-0.3241299022		-1		0.3241299022

				39.7		-0.4169542711		-1		0.4169542711

				39.8		-0.5056125708		-1		0.5056125708

				39.9		-0.5892189567		-1		0.5892189567

				40		-0.6669380617		-1		0.6669380617

				40.1		-0.7379933419		-1		0.7379933419

				40.2		-0.8016748367		-1		0.8016748367

				40.3		-0.8573462615		-1		0.8573462615

				40.4		-0.9044513658		-1		0.9044513658

				40.5		-0.9425194911		-1		0.9425194911

				40.6		-0.9711702731		-1		0.9711702731

				40.7		-0.9901174428		-1		0.9901174428

				40.8		-0.9991716864		-1		0.9991716864

				40.9		-0.9982425367		-1		0.9982425367

				41		-0.9873392775		-1		0.9873392775

				41.1		-0.9665708507		-1		0.9665708507

				41.2		-0.9361447674		-1		0.9361447674

				41.3		-0.8963650351		-1		0.8963650351

				41.4		-0.8476291196		-1		0.8476291196

				41.5		-0.7904239742		-1		0.7904239742

				41.6		-0.7253211737		-1		0.7253211737

				41.7		-0.6529712038		-1		0.6529712038

				41.8		-0.5740969614		-1		0.5740969614

				41.9		-0.489486532		-1		0.489486532

				42		-0.399985315		-1		0.399985315

				42.1		-0.3064875769		-1		0.3064875769

				42.2		-0.2099275163		-1		0.2099275163

				42.3		-0.1112699293		-1		0.1112699293

				42.4		-0.0115005699		-1		0.0115005699

				42.5		0.0883836993		-1		-0.0883836993

				42.6		0.1873848678		-1		-0.1873848678

				42.7		0.2845137487		-1		-0.2845137487

				42.8		0.3787998622		-1		-0.3787998622

				42.9		0.4693011328		-1		-0.4693011328

				43		0.5551133015		-1		-0.5551133015

				43.1		0.6353789617		-1		-0.6353789617

				43.2		0.7092961252		-1		-0.7092961252

				43.3		0.7761262364		-1		-0.7761262364

				43.4		0.8352015507		-1		-0.8352015507

				43.5		0.8859318073		-1		-0.8859318073

				43.6		0.927810126		-1		-0.927810126

				43.7		0.9604180727		-1		-0.9604180727

				43.8		0.9834298395		-1		-0.9834298395

				43.9		0.9966155004		-1		-0.9966155004

				44		0.9998433086		-1		-0.9998433086

				44.1		0.9930810131		-1		-0.9930810131

				44.2		0.9763961803		-1		-0.9763961803

				44.3		0.9499555196		-1		-0.9499555196

				44.4		0.9140232174		-1		-0.9140232174

				44.5		0.8689582973		-1		-0.8689582973

				44.6		0.8152110332		-1		-0.8152110332

				44.7		0.7533184499		-1		-0.7533184499

				44.8		0.6838989576		-1		-0.6838989576

				44.9		0.6076461731		-1		-0.6076461731

				45		0.5253219888		-1		-0.5253219888

				45.1		0.4377489609		-1		-0.4377489609

				45.2		0.3458020901		-1		-0.3458020901

				45.3		0.250400079		-1		-0.250400079

				45.4		0.1524961532		-1		-0.1524961532

				45.5		0.0530685362		-1		-0.0530685362

				45.6		-0.046889324		-1		0.046889324

				45.7		-0.1463786817		-1		0.1463786817

				45.8		-0.2444054719		-1		0.2444054719

				45.9		-0.3399902435		-1		0.3399902435

				46		-0.4321779449		-1		0.4321779449

				46.1		-0.5200474671		-1		0.5200474671

				46.2		-0.602720847		-1		0.602720847

				46.3		-0.6793720394		-1		0.6793720394

				46.4		-0.749235171		-1		0.749235171

				46.5		-0.8116121923		-1		0.8116121923

				46.6		-0.865879853		-1		0.865879853

				46.7		-0.9114959284		-1		0.9114959284

				46.8		-0.9480046377		-1		0.9480046377

				46.9		-0.9750411981		-1		0.9750411981

				47		-0.9923354692		-1		0.9923354692

				47.1		-0.9997146522		-1		0.9997146522

				47.2		-0.9971050169		-1		0.9971050169

				47.3		-0.9845326379		-1		0.9845326379

				47.4		-0.9621231342		-1		0.9621231342

				47.5		-0.9301004142		-1		0.9301004142

				47.6		-0.8887844383		-1		0.8887844383

				47.7		-0.8385880221		-1		0.8385880221

				47.8		-0.7800127116		-1		0.7800127116

				47.9		-0.7136437718		-1		0.7136437718

				48		-0.6401443395		-1		0.6401443395

				48.1		-0.5602487965		-1		0.5602487965

				48.2		-0.4747554327		-1		0.4747554327

				48.3		-0.3845184695		-1		0.3845184695

				48.4		-0.2904395249		-1		0.2904395249

				48.5		-0.1934586046		-1		0.1934586046

				48.6		-0.0945447099		-1		0.0945447099

				48.7		0.0053138444		-1		-0.0053138444

				48.8		0.1051193044		-1		-0.1051193044

				48.9		0.2038744471		-1		-0.2038744471

				49		0.3005925437		-1		-0.3005925437

				49.1		0.394307219		-1		-0.394307219

				49.2		0.4840821069		-1		-0.4840821069

				49.3		0.5690202064		-1		-0.5690202064

				49.4		0.6482728441		-1		-0.6482728441

				49.5		0.7210481539		-1		-0.7210481539

				49.6		0.7866189888		-1		-0.7866189888

				49.7		0.8443301868		-1		-0.8443301868

				49.8		0.8936051167		-1		-0.8936051167

				49.9		0.9339514396		-1		-0.9339514396

				50		0.9649660285		-1		-0.9649660285

				50.1		0.9863389958		-1		-0.9863389958

				50.2		0.9978567899		-1		-0.9978567899

				50.3		0.9994043288		-1		-0.9994043288

				50.4		0.99096615		-1		-0.99096615

				50.5		0.972626565		-1		-0.972626565

				50.6		0.9445688168		-1		-0.9445688168

				50.7		0.9070732493		-1		-0.9070732493

				50.8		0.8605145057		-1		-0.8605145057

				50.9		0.8053577857		-1		-0.8053577857

				51		0.7421541968		-1		-0.7421541968

				51.1		0.6715352485		-1		-0.6715352485

				51.2		0.5942065421		-1		-0.5942065421

				51.3		0.5109407202		-1		-0.5109407202

				51.4		0.4225697476		-1		-0.4225697476

				51.5		0.3299765977		-1		-0.3299765977

				51.6		0.2340864308		-1		-0.2340864308

				51.7		0.1358573496		-1		-0.1358573496

				51.8		0.0362708267		-1		-0.0362708267

				51.9		-0.0636781023		-1		0.0636781023

				52		-0.1629907808		-1		0.1629907808

				52.1		-0.2606749093		-1		0.2606749093

				52.2		-0.3557544602		-1		0.3557544602

				52.3		-0.4472794302		-1		0.4472794302

				52.4		-0.5343353319		-1		0.5343353319

				52.5		-0.6160523317		-1		0.6160523317

				52.6		-0.6916139402		-1		0.6916139402

				52.7		-0.7602651708		-1		0.7602651708

				52.8		-0.8213200831		-1		0.8213200831

				52.9		-0.8741686367		-1		0.8741686367

				53		-0.9182827862		-1		0.9182827862

				53.1		-0.9532217577		-1		0.9532217577

				53.2		-0.9786364524		-1		0.9786364524

				53.3		-0.9942729352		-1		0.9942729352

				53.4		-0.9999749715		-1		0.9999749715

				53.5		-0.9956855884		-1		0.9956855884

				53.6		-0.9814476441		-1		0.9814476441

				53.7		-0.9574033993		-1		0.9574033993

				53.8		-0.9237930963		-1		0.9237930963

				53.9		-0.8809525579		-1		0.8809525579

				54		-0.8293098329		-1		0.8293098329

				54.1		-0.7693809181		-1		0.7693809181

				54.2		-0.7017646035		-1		0.7017646035

				54.3		-0.6271364889		-1		0.6271364889

				54.4		-0.5462422339		-1		0.5462422339

				54.5		-0.459890107		-1		0.459890107

				54.6		-0.3689429102		-1		0.3689429102

				54.7		-0.2743093578		-1		0.2743093578

				54.8		-0.176934997		-1		0.176934997

				54.9		-0.0777927601		-1		0.0777927601

				55		0.0221267563		1		0.0221267563

				55.1		0.1218251894		1		0.1218251894

				55.2		0.2203063855		1		0.2203063855

				55.3		0.3165863531		1		0.3165863531

				55.4		0.4097030944		1		0.4097030944

				55.5		0.4987262179		1		0.4987262179

				55.6		0.5827662339		1		0.5827662339

				55.7		0.6609834422		1		0.6609834422

				55.8		0.7325963226		1		0.7325963226

				55.9		0.7968893426		1		0.7968893426

				56		0.8532201077		1		0.8532201077

				56.1		0.9010257796		1		0.9010257796

				56.2		0.9398286997		1		0.9398286997

				56.3		0.9692411621		1		0.9692411621

				56.4		0.9889692872		1		0.9889692872

				56.5		0.9988159581		1		0.9988159581

				56.6		0.9986827901		1		0.9986827901

				56.7		0.9885711138		1		0.9885711138

				56.8		0.9685819617		1		0.9685819617

				56.9		0.9389150588		1		0.9389150588

				57		0.899866827		1		0.899866827

				57.1		0.8518274233		1		0.8518274233

				57.2		0.7952768416		1		0.7952768416

				57.3		0.7307801165		1		0.7307801165

				57.4		0.6589816782		1		0.6589816782

				57.5		0.5805989127		1		0.5805989127

				57.6		0.4964149948		1		0.4964149948

				57.7		0.4072710623		1		0.4072710623

				57.8		0.3140578121		1		0.3140578121

				57.9		0.2177065999		1		0.2177065999

				58		0.1191801354		1		0.1191801354

				58.1		0.0194628624		1		0.0194628624

				58.2		-0.0804488771		1		-0.0804488771

				58.3		-0.179556798		1		-0.179556798

				58.4		-0.2768706467		1		-0.2768706467

				58.5		-0.3714180955		1		-0.3714180955

				58.6		-0.4622544574		1		-0.4622544574

				58.7		-0.5484721256		1		-0.5484721256

				58.8		-0.6292096416		1		-0.6292096416

				58.9		-0.7036603029		1		-0.7036603029

				59		-0.771080223		1		-0.771080223

				59.1		-0.8307957644		1		-0.8307957644

				59.2		-0.8822102691		1		-0.8822102691

				59.3		-0.9248100205		1		-0.9248100205

				59.4		-0.9581693759		1		-0.9581693759

				59.5		-0.9819550195		1		-0.9819550195

				59.6		-0.9959292932		1		-0.9959292932

				59.7		-0.9999525706		1		-0.9999525706

				59.8		-0.9939846525		1		-0.9939846525

				59.9		-0.9780851683		1		-0.9780851683

				60		-0.9524129804		1		-0.9524129804

				60.1		-0.9172245968		1		-0.9172245968

				60.2		-0.8728716083		1		-0.8728716083

				60.3		-0.8197971752		1		-0.8197971752

				60.4		-0.7585315997		1		-0.7585315997

				60.5		-0.6896870271		1		-0.6896870271

				60.6		-0.6139513298		1		-0.6139513298

				60.7		-0.5320812338		1		-0.5320812338

				60.8		-0.4448947579		1		-0.4448947579

				60.9		-0.3532630407		1		-0.3532630407

				61		-0.2581016359		1		-0.2581016359

				61.1		-0.160361365		1		-0.160361365

				61.2		-0.0610188162		1		-0.0610188162

				61.3		0.0389334123		1		0.0389334123

				61.4		0.1384966311		1		0.1384966311

				61.5		0.2366760373		1		0.2366760373

				61.6		0.3324906548		1		0.3324906548

				61.7		0.4249831356		1		0.4249831356

				61.8		0.5132293254		1		0.5132293254

				61.9		0.5963474974		1		0.5963474974

				62		0.6735071623		1		0.6735071623

				62.1		0.7439373663		1		0.7439373663

				62.2		0.8069343941		1		0.8069343941

				62.3		0.8618688001		1		0.8618688001

				62.4		0.908191698		1		0.908191698

				62.5		0.9454402446		1		0.9454402446

				62.6		0.9732422648		1		0.9732422648

				62.7		0.99131997		1		0.99131997

				62.8		0.9994927338		1		0.9994927338

				62.9		0.9976788966		1		0.9976788966

				63		0.9858965816		1		0.9858965816

				63.1		0.9642635139		1		0.9642635139

				63.2		0.9329958438		1		0.9329958438

				63.3		0.8924059878		1		0.8924059878

				63.4		0.842899506		1		0.842899506

				63.5		0.7849710511		1		0.7849710511

				63.6		0.7191994248		1		0.7191994248

				63.7		0.6462417957		1		0.6462417957

				63.8		0.5668271322		1		0.5668271322

				63.9		0.4817489193		1		0.4817489193

				64		0.3918572304		1		0.3918572304

				64.1		0.2980502337		1		0.2980502337

				64.2		0.2012652175		1		0.2012652175

				64.3		0.1024692258		1		0.1024692258

				64.4		0.0026493955		1		0.0026493955

				64.5		-0.0971969067		1		-0.0971969067

				64.6		-0.1960720496		1		-0.1960720496

				64.7		-0.2929881053		1		-0.2929881053

				64.8		-0.3869767207		1		-0.3869767207

				64.9		-0.4770987927		1		-0.4770987927

				65		-0.5624538512		1		-0.5624538512

				65.1		-0.6421890568		1		-0.6421890568

				65.2		-0.7155077216		1		-0.7155077216

				65.3		-0.7816772698		1		-0.7816772698

				65.4		-0.840036557		1		-0.840036557

				65.5		-0.8900024767		1		-0.8900024767

				65.6		-0.9310757858		1		-0.9310757858

				65.7		-0.9628460935		1		-0.9628460935

				65.8		-0.9849959612		1		-0.9849959612

				65.9		-0.9973040749		1		-0.9973040749

				66		-0.999647456		1		-0.999647456

				66.1		-0.9920026901		1		-0.9920026901

				66.2		-0.9744461612		1		-0.9744461612

				66.3		-0.9471532884		1		-0.9471532884

				66.4		-0.9103967731		1		-0.9103967731

				66.5		-0.8645438741		1		-0.8645438741

				66.6		-0.8100527385		1		-0.8100527385

				66.7		-0.7474678237		1		-0.7474678237

				66.8		-0.6774144575		1		-0.6774144575

				66.9		-0.60059259		1		-0.60059259

				67		-0.5177697998		1		-0.5177697998

				67.1		-0.4297736249		1		-0.4297736249

				67.2		-0.3374832941		1		-0.3374832941

				67.3		-0.2418209417		1		-0.2418209417

				67.4		-0.1437423944		1		-0.1437423944

				67.5		-0.0442276207		1		-0.0442276207

				67.6		0.0557290609		1		0.0557290609

				67.7		0.1551289161		1		0.1551289161

				67.8		0.2529787744		1		0.2529787744

				67.9		0.3483009524		1		0.3483009524

				68		0.4401430225		1		0.4401430225

				68.1		0.527587329		1		0.527587329

				68.2		0.6097601572		1		0.6097601572

				68.3		0.6858404636		1		0.6858404636

				68.4		0.7550680787		1		0.7550680787

				68.5		0.8167513032		1		0.8167513032

				68.6		0.8702738187		1		0.8702738187

				68.7		0.9151008458		1		0.9151008458

				68.8		0.9507844878		1		0.9507844878

				68.9		0.9769682054		1		0.9769682054

				69		0.9933903797		1		0.9933903797

				69.1		0.9998869257		1		0.9998869257

				69.2		0.9963929321		1		0.9963929321

				69.3		0.9829433096		1		0.9829433096

				69.4		0.9596724425		1		0.9596724425

				69.5		0.9268128456		1		0.9268128456

				69.6		0.8846928411		1		0.8846928411

				69.7		0.8337332781		1		0.8337332781

				69.8		0.7744433279		1		0.7744433279

				69.9		0.7074153959		1		0.7074153959

				70		0.6333192031		1		0.6333192031

				70.1		0.5528950942		1		0.5528950942

				70.2		0.4669466402		1		0.4669466402

				70.3		0.3763326098		1		0.3763326098

				70.4		0.2819583884		1		0.2819583884

				70.5		0.1847669319		1		0.1847669319

				70.6		0.0857293453		1		0.0857293453

				70.7		-0.0141648205		-1		0.0141648205

				70.8		-0.1139174562		-1		0.1139174562

				70.9		-0.2125318662		-1		0.2125318662

				71		-0.3090227282		-1		0.3090227282

				71.1		-0.4024259371		-1		0.4024259371

				71.2		-0.4918082392		-1		0.4918082392

				71.3		-0.5762765559		-1		0.5762765559

				71.4		-0.6549869077		-1		0.6549869077

				71.5		-0.7271528468		-1		0.7271528468

				71.6		-0.7920533151		-1		0.7920533151

				71.7		-0.8490398485		-1		0.8490398485

				71.8		-0.8975430563		-1		0.8975430563

				71.9		-0.9370783107		-1		0.9370783107

				72		-0.9672505883		-1		0.9672505883

				72.1		-0.9877584177		-1		0.9877584177

				72.2		-0.9983968916		-1		0.9983968916

				72.3		-0.9990597137		-1		0.9990597137

				72.4		-0.9897402615		-1		0.9897402615

				72.5		-0.9705316516		-1		0.9705316516

				72.6		-0.9416258104		-1		0.9416258104

				72.7		-0.9033115553		-1		0.9033115553

				72.8		-0.8559717098		-1		0.8559717098

				72.9		-0.8000792778		-1		0.8000792778

				73		-0.7361927182		-1		0.7361927182

				73.1		-0.6649503643		-1		0.6649503643

				73.2		-0.5870640462		-1		0.5870640462

				73.3		-0.5033119782		-1		0.5033119782

				73.4		-0.4145309833		-1		0.4145309833

				73.5		-0.3216081318		-1		0.3216081318

				73.6		-0.2254718781		-1		0.2254718781

				73.7		-0.127082784		-1		0.127082784

				73.8		-0.0274239207		-1		0.0274239207

				73.9		0.0725089533		-1		-0.0725089533

				74		0.1717173418		-1		-0.1717173418

				74.1		0.2692099875		-1		-0.2692099875

				74.2		0.3640127759		-1		-0.3640127759

				74.3		0.455178469		-1		-0.455178469

				74.4		0.5417961692		-1		-0.5417961692

				74.5		0.6230004213		-1		-0.6230004213

				74.6		0.6979798591		-1		-0.6979798591

				74.7		0.7659853128		-1		-0.7659853128

				74.8		0.8263372945		-1		-0.8263372945

				74.9		0.8784327872		-1		-0.8784327872

				75		0.9217512697		-1		-0.9217512697

				75.1		0.9558599183		-1		-0.9558599183

				75.2		0.9804179305		-1		-0.9804179305

				75.3		0.9951799309		-1		-0.9951799309

				75.4		0.9999984224		-1		-0.9999984224

				75.5		0.9948252601		-1		-0.9948252601

				75.6		0.9797121327		-1		-0.9797121327

				75.7		0.9548100456		-1		-0.9548100456

				75.8		0.9203678121		-1		-0.9203678121

				75.9		0.8767295676		-1		-0.8767295676

				76		0.8243313311		-1		-0.8243313311

				76.1		0.7636966484		-1		-0.7636966484

				76.2		0.6954313613		-1		-0.6954313613

				76.3		0.6202175539		-1		-0.6202175539

				76.4		0.5388067377		-1		-0.5388067377

				76.5		0.4520123427		-1		-0.4520123427

				76.6		0.3607015897		-1		-0.3607015897

				76.7		0.2657868258		-1		-0.2657868258

				76.8		0.1682164077		-1		-0.1682164077

				76.9		0.0689652268		-1		-0.0689652268

				77		-0.0309750317		-1		0.0309750317

				77.1		-0.130605798		-1		0.130605798

				77.2		-0.2289315944		-1		0.2289315944

				77.3		-0.3249699819		-1		0.3249699819

				77.4		-0.4177613768		-1		0.4177613768

				77.5		-0.5063786381		-1		0.5063786381

				77.6		-0.5899363314		-1		0.5899363314

				77.7		-0.6675995759		-1		0.6675995759

				77.8		-0.7385923862		-1		0.7385923862

				77.9		-0.8022054254		-1		0.8022054254

				78		-0.8578030932		-1		0.8578030932

				78.1		-0.9048298761		-1		0.9048298761

				78.2		-0.942815898		-1		0.942815898

				78.3		-0.971381615		-1		0.971381615

				78.4		-0.990241608		-1		0.990241608

				78.5		-0.9992074343		-1		0.9992074343

				78.6		-0.9981895101		-1		0.9981895101

				78.7		-0.9871980063		-1		0.9871980063

				78.8		-0.9663427464		-1		0.9663427464

				78.9		-0.9358321091		-1		0.9358321091

				79		-0.8959709468		-1		0.8959709468

				79.1		-0.8471575389		-1		0.8471575389

				79.2		-0.789879613		-1		0.789879613

				79.3		-0.724709471		-1		0.724709471

				79.4		-0.6522982716		-1		0.6522982716

				79.5		-0.5733695235		-1		0.5733695235

				79.6		-0.4887118566		-1		0.4887118566

				79.7		-0.3991711424		-1		0.3991711424

				79.8		-0.3056420421		-1		0.3056420421

				79.9		-0.2090590675		-1		0.2090590675

				80		-0.1103872438		-1		0.1103872438

				80.1		-0.0106124673		-1		0.0106124673

				80.2		0.0892683455		-1		-0.0892683455

				80.3		0.1882572184		-1		-0.1882572184

				80.4		0.2853650875		-1		-0.2853650875

				80.5		0.379621683		-1		-0.379621683

				80.6		0.4700852241		-1		-0.4700852241

				80.7		0.555851829		-1		-0.555851829

				80.8		0.6360645462		-1		-0.6360645462

				80.9		0.7099219167		-1		-0.7099219167

				81		0.776685982		-1		-0.776685982

				81.1		0.8356896578		-1		-0.8356896578

				81.2		0.8863433988		-1		-0.8863433988

				81.3		0.9281410895		-1		-0.9281410895

				81.4		0.9606651012		-1		-0.9606651012

				81.5		0.9835904648		-1		-0.9835904648

				81.6		0.9966881176		-1		-0.9966881176

				81.7		0.9998271922		-1		-0.9998271922

				81.8		0.992976324		-1		-0.992976324

				81.9		0.9762039646		-1		-0.9762039646

				82		0.9496776979		-1		-0.9496776979

				82.1		0.9136625655		-1		-0.9136625655

				82.2		0.8685184188		-1		-0.8685184188

				82.3		0.8146963232		-1		-0.8146963232

				82.4		0.7527340512		-1		-0.7527340512

				82.5		0.6832507094		-1		-0.6832507094

				82.6		0.6069405523		-1		-0.6069405523

				82.7		0.5245660459		-1		-0.5245660459

				82.8		0.4369502489		-1		-0.4369502489

				82.9		0.3449685895		-1		-0.3449685895

				83		0.249540118		-1		-0.249540118

				83.1		0.1516183241		-1		-0.1516183241

				83.2		0.05218161		-1		-0.05218161

				83.3		-0.0477764855		-1		0.0477764855

				83.4		-0.1472572141		-1		0.1472572141

				83.5		-0.2452665973		-1		0.2452665973

				83.6		-0.3408253578		-1		0.3408253578

				83.7		-0.4329787039		-1		0.4329787039

				83.8		-0.5208058699		-1		0.5208058699

				83.9		-0.6034293159		-1		0.6034293159

				84		-0.6800234956		-1		0.6800234956

				84.1		-0.7498231053		-1		0.7498231053

				84.2		-0.8121307304		-1		0.8121307304

				84.3		-0.8663238137		-1		0.8663238137

				84.4		-0.9118608758		-1		0.9118608758

				84.5		-0.9482869255		-1		0.9482869255

				84.6		-0.9752380057		-1		0.9752380057

				84.7		-0.9924448301		-1		0.9924448301

				84.8		-0.9997354738		-1		0.9997354738

				84.9		-0.9970370911		-1		0.9970370911

				85		-0.9843766434		-1		0.9843766434

				85.1		-0.9618806297		-1		0.9618806297

				85.2		-0.9297738226		-1		0.9297738226

				85.3		-0.8883770229		-1		0.8883770229

				85.4		-0.8381038536		-1		0.8381038536

				85.5		-0.7794566276		-1		0.7794566276

				85.6		-0.7130213287		-1		0.7130213287

				85.7		-0.6394617564		-1		0.6394617564

				85.8		-0.5595128935		-1		0.5595128935

				85.9		-0.4739735628		-1		0.4739735628

				86		-0.383698445		-1		0.383698445

				86.1		-0.289589539		-1		0.289589539

				86.2		-0.1925871502		-1		0.1925871502

				86.3		-0.0936604942		-1		0.0936604942

				86.4		0.0062019865		1		0.0062019865

				86.5		0.106002499		1		0.106002499

				86.6		0.2047438696		1		0.2047438696

				86.7		0.3014395071		1		0.3014395071

				86.8		0.3951232607		1		0.3951232607

				86.9		0.4848590733		1		0.4848590733

				87		0.5697503343		1		0.5697503343

				87.1		0.6489488383		1		0.6489488383

				87.2		0.72166326		1		0.72166326

				87.3		0.7871670609		1		0.7871670609

				87.4		0.8448057488		1		0.8448057488

				87.5		0.8940034169		1		0.8940034169

				87.6		0.9342684984		1		0.9342684984

				87.7		0.9651986779		1		0.9651986779

				87.8		0.9864849113		1		0.9864849113

				87.9		0.9979145134		1		0.9979145134

				88		0.9993732837		1		0.9993732837

				88.1		0.9908466464		1		0.9908466464

				88.2		0.972419797		1		0.972419797

				88.3		0.9442768504		1		0.9442768504

				88.4		0.9066990017		1		0.9066990017

				88.5		0.8600617162		1		0.8600617162

				88.6		0.8048309784		1		0.8048309784

				88.7		0.7415586355		1		0.7415586355

				88.8		0.6708768838		1		0.6708768838

				88.9		0.5934919521		1		0.5934919521

				89		0.5101770449		1		0.5101770449

				89.1		0.4217646174		1		0.4217646174

				89.2		0.3291380572		1		0.3291380572

				89.3		0.2332228584		1		0.2332228584

				89.4		0.1349773739		1		0.1349773739

				89.5		0.03538324		1		0.03538324

				89.6		-0.0645644315		1		-0.0645644315

				89.7		-0.1638669965		1		-0.1638669965

				89.8		-0.2615322567		1		-0.2615322567

				89.9		-0.356584373		1		-0.356584373

				90		-0.4480736161		1		-0.4480736161

				90.1		-0.5350858558		1		-0.5350858558

				90.2		-0.6167516945		1		-0.6167516945

				90.3		-0.6922551541		1		-0.6922551541

				90.4		-0.760841829		1		-0.760841829

				90.5		-0.8218264239		1		-0.8218264239

				90.6		-0.8745996008		1		-0.8745996008

				90.7		-0.9186340676		1		-0.9186340676

				90.8		-0.9534898465		1		-0.9534898465

				90.9		-0.97881867		1		-0.97881867

				91		-0.9943674609		1		-0.9943674609

				91.1		-0.9999808609		1		-0.9999808609

				91.2		-0.9956027826		1		-0.9956027826

				91.3		-0.9812769704		1		-0.9812769704

				91.4		-0.9571465631		1		-0.9571465631

				91.5		-0.9234526637		1		-0.9234526637

				91.6		-0.8805319306		1		-0.8805319306

				91.7		-0.8288132135		1		-0.8288132135

				91.8		-0.7688132687		1		-0.7688132687

				91.9		-0.7011315959		1		-0.7011315959

				92		-0.6264444479		1		-0.6264444479

				92.1		-0.5454980741		1		-0.5454980741

				92.2		-0.4591012638		1		-0.4591012638

				92.3		-0.3681172655		1		-0.3681172655

				92.4		-0.2734551612		1		-0.2734551612

				92.5		-0.1760607832		1		-0.1760607832

				92.6		-0.0769072641		1		-0.0769072641

				92.7		0.0230146869		1		0.0230146869

				92.8		0.1227066828		1		0.1227066828

				92.9		0.2211726341		1		0.2211726341

				93		0.3174287015		1		0.3174287015

				93.1		0.4105131263		1		0.4105131263

				93.2		0.4994958396		1		0.4994958396

				93.3		0.5834877556		1		0.5834877556

				93.4		0.6616496548		1		0.6616496548

				93.5		0.7332005694		1		0.7332005694

				93.6		0.7974255863		1		0.7974255863

				93.7		0.8536829903		1		0.8536829903

				93.8		0.901410676		1		0.901410676

				93.9		0.9401317643		1		0.9401317643

				94		0.9694593667		1		0.9694593667

				94.1		0.9891004516		1		0.9891004516

				94.2		0.9988587717		1		0.9988587717

				94.3		0.9986368251		1		0.9986368251

				94.4		0.9884368295		1		0.9884368295

				94.5		0.9683606999		1		0.9683606999

				94.6		0.9386090302		1		0.9386090302

				94.7		0.8994790894		1		0.8994790894

				94.8		0.8513618508		1		0.8513618508

				94.9		0.794738086		1		0.794738086

				95		0.730173561		1		0.730173561

				95.1		0.6583133831		1		0.6583133831

				95.2		0.5798755555		1		0.5798755555

				95.3		0.4956438031		1		0.4956438031

				95.4		0.4064597416		1		0.4064597416

				95.5		0.3132144687		1		0.3132144687

				95.6		0.2168396604		1		0.2168396604

				95.7		0.1182982618		1		0.1182982618

				95.8		0.0185748662		1		0.0185748662

				95.9		-0.0813341234		1		-0.0813341234

				96		-0.1804304493		1		-0.1804304493

				96.1		-0.2777239738		1		-0.2777239738

				96.2		-0.3722425721		1		-0.3722425721

				96.3		-0.4630418458		1		-0.4630418458

				96.4		-0.5492145583		1		-0.5492145583

				96.5		-0.6298997006		1		-0.6298997006

				96.6		-0.7042910932		1		-0.7042910932

				96.7		-0.771645442		1		-0.771645442

				96.8		-0.8312897647		1		-0.8312897647

				96.9		-0.8826281148		1		-0.8826281148

				97		-0.9251475366		1		-0.9251475366

				97.1		-0.95842319		1		-0.95842319

				97.2		-0.9821225957		1		-0.9821225957

				97.3		-0.996008957		1		-0.996008957

				97.4		-0.9999435261		1		-0.9999435261

				97.5		-0.99388699		1		-0.99388699

				97.6		-0.9778998637		1		-0.9778998637

				97.7		-0.9521418851		1		-0.9521418851

				97.8		-0.9168704196		1		-0.9168704196

				97.9		-0.872437888		1		-0.872437888

				98		-0.8192882453		1		-0.8192882453

				98.1		-0.7579525453		1		-0.7579525453

				98.2		-0.689043634		1		-0.689043634

				98.3		-0.6132500265		1		-0.6132500265

				98.4		-0.5313290275		1		-0.5313290275

				98.5		-0.4440991644		1		-0.4440991644

				98.6		-0.3524320093		1		-0.3524320093

				98.7		-0.2572434701		1		-0.2572434701

				98.8		-0.1594846391		1		-0.1594846391

				98.9		-0.0601322903		1		-0.0601322903

				99		0.0398208804		1		0.0398208804

				99.1		0.139376174		1		0.139376174

				99.2		0.237538867		1		0.237538867

				99.3		0.3333281502		1		0.3333281502

				99.4		0.4257869287		1		0.4257869287

				99.5		0.5139913849		1		0.5139913849

				99.6		0.5970602091		1		0.5970602091

				99.7		0.6741634051		1		0.6741634051

				99.8		0.7445305831		1		0.7445305831

				99.9		0.8074586577		1		0.8074586577

				100		0.8623188723		1		0.8623188723

				100.1		0.9085630817		1		0.9085630817

				100.2		0.9457292292		1		0.9457292292

				100.3		0.9734459629		1		0.9734459629

				100.4		0.9914363462		1		0.9914363462

				100.5		0.9995206253		1		0.9995206253

				100.6		0.9976180247		1		0.9976180247

				100.7		0.9857475546		1		0.9857475546

				100.8		0.9640278208		1		0.9640278208

				100.9		0.9326758396		1		0.9326758396

				101		0.8920048698		1		0.8920048698

				101.1		0.8424212821		1		0.8424212821

				101.2		0.7844204995		1		0.7844204995

				101.3		0.7185820465		1		0.7185820465

				101.4		0.6455637593		1		0.6455637593

				101.5		0.5660952124		1		0.5660952124

				101.6		0.4809704292		1		0.4809704292

				101.7		0.3910399485		1		0.3910399485

				101.8		0.2972023259		1		0.2972023259

				101.9		0.2003951559		1		0.2003951559

				102		0.1015857037		1		0.1015857037

				102.1		0.0017612408		1		0.0017612408

				102.2		-0.0980808199		-1		0.0980808199

				102.3		-0.1969428895		-1		0.1969428895

				102.4		-0.2938371708		-1		0.2938371708

				102.5		-0.3877955282		-1		0.3877955282

				102.6		-0.4778791608		-1		0.4778791608

				102.7		-0.5631879829		-1		0.5631879829

				102.8		-0.6428696168		-1		0.6428696168

				102.9		-0.71612791		-1		0.71612791

				103		-0.7822308899		-1		0.7822308899

				103.1		-0.8405180773		-1		0.8405180773

				103.2		-0.8904070858		-1		0.8904070858

				103.3		-0.9313994411		-1		0.9313994411

				103.4		-0.9630855611		-1		0.9630855611

				103.5		-0.9851488485		-1		0.9851488485

				103.6		-0.9973688543		-1		0.9973688543

				103.7		-0.9996234801		-1		0.9996234801

				103.8		-0.9918901986		-1		0.9918901986

				103.9		-0.974246278		-1		0.974246278

				104		-0.9468680108		-1		0.9468680108

				104.1		-0.9100289513		-1		0.9100289513

				104.2		-0.8640971834		-1		0.8640971834

				104.3		-0.809531642		-1		0.809531642

				104.4		-0.7468775281		-1		0.7468775281

				104.5		-0.6767608608		-1		0.6767608608

				104.6		-0.5998822227		-1		0.5998822227

				104.7		-0.5170097597		-1		0.5170097597

				104.8		-0.4289715061		-1		0.4289715061

				104.9		-0.336647111		-1		0.336647111

				105		-0.2409590492		-1		0.2409590492

				105.1		-0.1428634043		-1		0.1428634043

				105.2		-0.0433403155		-1		0.0433403155

				105.3		0.0566158154		-1		-0.0566158154

				105.4		0.1560062599		-1		-0.1560062599

				105.5		0.2538379413		-1		-0.2538379413

				105.6		0.3491333579		-1		-0.3491333579

				105.7		0.4409403495		-1		-0.4409403495

				105.8		0.5283416108		-1		-0.5283416108

				105.9		0.6104638574		-1		-0.6104638574

				106		0.6864865509		-1		-0.6864865509

				106.1		0.7556500977		-1		-0.7556500977

				106.2		0.8172634386		-1		-0.8172634386

				106.3		0.8707109533		-1		-0.8707109533

				106.4		0.915458612		-1		-0.915458612

				106.5		0.9510593108		-1		-0.9510593108

				106.6		0.9771573394		-1		-0.9771573394

				106.7		0.9934919348		-1		-0.9934919348

				106.8		0.9998998873		-1		-0.9998998873

				106.9		0.9963171706		-1		-0.9963171706

				107		0.982779582		-1		-0.982779582

				107.1		0.9594223848		-1		-0.9594223848

				107.2		0.9264789562		-1		-0.9264789562

				107.3		0.8842784562		-1		-0.8842784562

				107.4		0.8332425381		-1		-0.8332425381

				107.5		0.773881136		-1		-0.773881136

				107.6		0.7067873694		-1		-0.7067873694

				107.7		0.632631617		-1		-0.632631617

				107.8		0.5521548187		-1		-0.5521548187

				107.9		0.4661610719		-1		-0.4661610719

				108		0.3755095978		-1		-0.3755095978

				108.1		0.2811061559		-1		-0.2811061559

				108.2		0.1838939942		-1		-0.1838939942

				108.3		0.0848444245		-1		-0.0848444245

				108.4		-0.0150528826		-1		0.0150528826

				108.5		-0.1147997863		-1		0.1147997863

				108.6		-0.2133996485		-1		0.2133996485

				108.7		-0.3098672919		-1		0.3098672919

				108.8		-0.4032388438		-1		0.4032388438

				108.9		-0.4925813665		-1		0.4925813665

				109		-0.5770021789		-1		0.5770021789

				109.1		-0.6556577764		-1		0.6556577764

				109.2		-0.727762258		-1		0.727762258

				109.3		-0.7925951798		-1		0.7925951798

				109.4		-0.8495087524		-1		0.8495087524

				109.5		-0.8979343145		-1		0.8979343145

				109.6		-0.9373880137		-1		0.9373880137

				109.7		-0.9674756417		-1		0.9674756417

				109.8		-0.9878965729		-1		0.9878965729

				109.9		-0.9984467682		-1		0.9984467682

				110		-0.9990208133		-1		0.9990208133

				110.1		-0.9896129727		-1		0.9896129727

				110.2		-0.9703172465		-1		0.9703172465

				110.3		-0.941326431		-1		0.941326431

				110.4		-0.902930193		-1		0.902930193

				110.5		-0.855512175		-1		0.855512175

				110.6		-0.7995461621		-1		0.7995461621

				110.7		-0.7355913482		-1		0.7355913482

				110.8		-0.6642867488		-1		0.6642867488

				110.9		-0.5863448158		-1		0.5863448158

				111		-0.5025443191		-1		0.5025443191

				111.1		-0.4137225658		-1		0.4137225658

				111.2		-0.3207670333		-1		0.3207670333

				111.3		-0.2246065027		-1		0.2246065027

				111.4		-0.1262017782		-1		0.1262017782

				111.5		-0.0265360872		-1		0.0265360872

				111.6		0.0733947437		-1		-0.0733947437

				111.7		0.1725922385		-1		-0.1725922385

				111.8		0.2700652487		-1		-0.2700652487

				111.9		0.3648398562		-1		-0.3648398562

				112		0.4559691044		-1		-0.4559691044

				112.1		0.5425424601		-1		-0.5425424601

				112.2		0.6236949109		-1		-0.6236949109

				112.3		0.6986156083		-1		-0.6986156083

				112.4		0.7665559695		-1		-0.7665559695

				112.5		0.8268371568		-1		-0.8268371568

				112.6		0.8788568606		-1		-0.8788568606

				112.7		0.9220953171		-1		-0.9220953171

				112.8		0.956120502		-1		-0.956120502

				112.9		0.9805924469		-1		-0.9805924469

				113		0.9952666362		-1		-0.9952666362

				113.1		0.9999964503		-1		-0.9999964503

				113.2		0.9947346304		-1		-0.9947346304

				113.3		0.9795337509		-1		-0.9795337509

				113.4		0.9545456939		-1		-0.9545456939

				113.5		0.920020132		-1		-0.920020132

				113.6		0.8763020329		-1		-0.8763020329

				113.7		0.8238282136		-1		-0.8238282136

				113.8		0.7631229752		-1		-0.7631229752

				113.9		0.6947928642		-1		-0.6947928642

				114		0.6195206126		-1		-0.6195206126

				114.1		0.5380583158		-1		-0.5380583158

				114.2		0.4512199181		-1		-0.4512199181

				114.3		0.3598730803		-1		-0.3598730803

				114.4		0.2649305095		-1		-0.2649305095

				114.5		0.1673408407		-1		-0.1673408407

				114.6		0.0680791575		-1		-0.0680791575

				114.7		-0.0318627501		-1		0.0318627501

				114.8		-0.1314862957		-1		0.1314862957

				114.9		-0.2297960737		-1		0.2297960737

				115		-0.3258098052		-1		0.3258098052

				115.1		-0.4185681529		-1		0.4185681529

				115.2		-0.5071443059		-1		0.5071443059

				115.3		-0.5906532407		-1		0.5906532407

				115.4		-0.6682605636		-1		0.6682605636

				115.5		-0.7391908478		-1		0.7391908478

				115.6		-0.8027353814		-1		0.8027353814

				115.7		-0.8582592484		-1		0.8582592484

				115.8		-0.9052076727		-1		0.9052076727

				115.9		-0.9431115611		-1		0.9431115611

				116		-0.9715921906		-1		0.9715921906

				116.1		-0.9903649921		-1		0.9903649921

				116.2		-0.999242394		-1		0.999242394

				116.3		-0.9981356961		-1		0.9981356961

				116.4		-0.9870559564		-1		0.9870559564

				116.5		-0.9661138797		-1		0.9661138797

				116.6		-0.9355187126		-1		0.9355187126

				116.7		-0.8955761517		-1		0.8955761517

				116.8		-0.84668529		-1		0.84668529

				116.9		-0.7893346287		-1		0.7893346287

				117		-0.7240971967		-1		0.7240971967

				117.1		-0.6516248249		-1		0.6516248249

				117.2		-0.5726416332		-1		0.5726416332

				117.3		-0.4879367956		-1		0.4879367956

				117.4		-0.3983566549		-1		0.3983566549

				117.5		-0.3047962661		-1		0.3047962661

				117.6		-0.2081904538		-1		0.2081904538

				117.7		-0.1095044713		-1		0.1095044713

				117.8		-0.0097243564		-1		0.0097243564

				117.9		0.0901529212		1		0.0901529212

				118		0.1891294205		1		0.1891294205

				118.1		0.2862162012		1		0.2862162012

				118.2		0.3804432042		1		0.3804432042

				118.3		0.4708689445		1		0.4708689445

				118.4		0.556589918		1		0.556589918

				118.5		0.6367496289		1		0.6367496289

				118.6		0.7105471481		1		0.7105471481

				118.7		0.777245115		1		0.777245115

				118.8		0.8361771057		1		0.8361771057

				118.9		0.8867542911		1		0.8867542911

				119		0.9284713207		1		0.9284713207

				119.1		0.9609113719		1		0.9609113719

				119.2		0.9837503142		1		0.9837503142

				119.3		0.9967599486		1		0.9967599486

				119.4		0.9998102871		1		0.9998102871

				119.5		0.9928708517		1		0.9928708517

				119.6		0.9760109789		1		0.9760109789

				119.7		0.949399127		1		0.949399127

				119.8		0.9133011929		1		0.9133011929

				119.9		0.8680778552		1		0.8680778552

				120		0.8141809705		1		0.8141809705

				120.1		0.7521490587		1		0.7521490587

				120.2		0.6826019221		1		0.6826019221

				120.3		0.6062344527		1		0.6062344527
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Mixer Fundamentals Continued - Trig Y qbts

» Mixer doesn’t sum signals
A sin wt (Asin wat)(Bsinwst) . \ixer multiplies signals

» Notice that both the SUM and
DIFFERENCE frequencies are generated

» Because of sum and difference
frequencies, can be used for up and down
conversion

B sin wgt

. . AB
(Asinwt)(Bsinm,r)= — [cos(@, —w,)i—cos(w; +,)r]

Downconvert Upconvert

®; and o,

suppressed No harmonics

R i

®; — O, O + 0y [ |? )
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Mixer Fundamentals Continued - Images y bt

» Output signal will also generate an image f;r
below the LO frequency f;, denoted f;y,

Frr - FLo = Fro - Fim = FiF
» Both frequencies are valid, the design

\ 4

DIFFERENCE
OUTPUTS

fIE fu:

1_ P— SUMOUTPUTS process entails selecting the image as the
* T T # # easier signal to filter
: A » Image frequency must be filtered out

fIF f M fLO fR fL':)+i‘II\[ I‘L':)+I‘RF

» Frequency selection must be done very
carefully particularly for multistage converters

» Image rejection ratio is the ratio of the
desired to the undesired frequency

ROHDE &SCHWARZ @



Mixer Fundamentals Continued - Image rejection Y obts

Gy
» Preselection filter is typically used to
attenuate the image frequency
BPF » Selecting IF and LO frequencies are chosen
RF to optimize filtering of image
% IF » Frp-Fro = Fro-Fivm = Fir
LO » Both frequencies are valid, the design

process entails selecting the image as the
easier signal to filter

» Image frequency must be filtered out
DIFFERENCE
OUTPUTS fip » Frequency selection must be done very
NPUTS SUM OUTPUTS carefully particularly for multistage
4 T T # converters
- -—— = — » Image rejection ratio is the ratio of the
" v fo e fiotfe  fLotler desired to the undesired frequency [’

ROHDE &SCHWARZ @




“bLTEST

Mixer Fundamentals Continued - Other higher order £
signals ik

» Unfortunately, or sometimes fortunately, many other higher order terms and frequencies will be
generated

Second, third, and higher order nonlinearities typically exist

» There are many other possibilities for using all these nonlinearities to generate much higher frequency
signals all the way up to mm waves.

» The nonlinear mixer can be applicable at any frequency where the device presents a known nonlinearity.
It is the only approach available at the upper mm-wave frequencies

v
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Mixer Fundamentals Continued - output spectrum 2o

» IF=300 MHz, LO=1 GHz for fundamental mixer we would like to only see outputs only at 1.3 GHZ
and 700 MHz

» We can see that there are a lot of spurious outputs generated from higher order terms (not every
term is included)

» These terms can take us up through much higher frequencies

I RE L0 RF Output RF Spectrum

2IF 2LO 2IF +2L0
bIF 2LO-IF 2LO+IE 3LO 3IF+3L0

AlF 440 41F+4LO
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Mixer Fundamentals Continued - spurious M x N 7 1bis.
§503

» IF=300 - 350 MHz, LO= 500 MHz for fundamental mixer desired output is at 800 — 850 MHz

» The spur calculator spreadsheet helps to determine all of the signals that are generated

» From this, we choose the terms we want so that undesired signals are removed by filtering

» This will be used also to specify the filters required

Difference Frequencies Sum Frequencies
LO LO
IF —» 0 1 2 3 4 5 1 2 3 4 5
0 300 600 900 1200 1500 1 800 1100 1400 1700 2000
1 500 200 0 400 700 1000 2 1300 1600 1900 2200 2500
2 1000 700 400 0 200 500 3 1800 2100 2400 2700 0
3 1500 1200 900 600 300 0 4 2300 2600 2900 0 0
4 2000 1700 1400 1100 800 500 RN
5 2500 2200 1900 1600 1300 1000 5 2800 0 0 0 O |9 fj:[j:.
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Key Specifications of A Mixer

vy

vvyyvyvyyy

Conversion Loss
Port to port Isolation
- LO-RF

- LO-1IF

- RF-1IF

Frequency Response
Return Loss

Input 1 dB Compression Point
Input 2 Tone TOI
Noise Figure

Higher Order Terms

Malfki

MICROLITHIC™ DOUBLE-BALANCED MIXER

The ML1-0110SM is a Surface Mount Microlithic™ double balanced
mixer. As with all Microlithic™ mixers, it features excellent conversion ‘

ML1-0110SM

loss, isolation, and spurious performance across a broad bandwidth Q
and in a miniaturized form factor. Accurate, nonlinear software models

are available for Microwave Office through the Marki Microwave PDK.
The ML1-0110SM is a lead free, RoHS compliant package compatible
with standard leaded and lead-free solder reflows. SMA connectorized
evaluation packages are available. The ML1-0110SM is an excellent
alternative to Marki Microwave M1 and M3 mixers packaged in surface
mount packages such as the EZ package.

MICROLITHIC
Features

¥ Compact SMT Style Package (0.152" x 0.090"x0.045")

® CAD Optimized for Superior Isolation and Spurious Response

® Broadband Performance

® Excellent Unit-to-Unit Repeatability

m Fully nonlinear software models available with Marki PDK for Microwave Office
= RoHS Compliant

Mixer Line Suitable Alternative for Models
M1 M1-0204, M1-0208, M1-0212, M1-0310, M1-0408, M1-0412
M3 M3-030%, M3-0312, M3-0408, M3-0412

Electrical Specifications - Specifications guaranteed from -55 1o +100°C, measured in a 500 system

Parameter Lo RF IF Min Typ Max | Diode Option?
(GHz) (GHz) {GHz) LO drive level (dBm)
Conversion Loss (dB) DC-1 7 10
1-2 ] 11
Igolation (dB)
LO-RF See Plots
LO-IF
RE-IF 1.510
Input 1 dB Compression (dBm) +3 L (+8 10 +13)
+9 H (+16 to +20)
Input Two-Tone Third Order +12 L (+8 1o +13)
Intercept Point (dBm) 21 H (+16 to +20)

Tontact factory for other diode options.

Part Number Options

Model Number Description
ML1-0110LSM-2, ML1-0110LSM-1 1 Surface Mount, L-Diode, | Port Configuration -2 or Configuration -*”
ML1-0110HSM-2, ML1-0110HSM-1 1 Surface Mount, H-Diode, | Port Configuration -2 or Conﬁgr—'“
EVAL-ML1-0110L Connectorized Evaluation Fixture, L-Diode I_
EVAL-ML1-0110H Connectorized Evaluation Fixture, H-Diode ™

"See -2 and -1 configuration options on page 4.

215 Vineyard Court, Morgan Hill, CA 95037 | Ph: 408.778.4200 | Fax 408.778.4300 | info@markimicrowave.com




Key Mixer Characteristics - Conversion Loss

» Conversion Loss — Typically the most basic characteristic of mixers defined as the ratio of the
output power to the available source power

— Ratio of the RF output power to the available IF source power for upconverting mixer
— Ratio of the IF output power to the available RF source power for downcoverting mixer

Output RF Spectrum for Upconverting Mixer

LO

IF
I Conversion loss

| R

0 0.5 1 1.5
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Key Mixer Characteristics — Port to port isolation LT
§503
» Isolation is a measure of power leakage between the three ports of a mixer. A higher isolation
value results in leakage between the pairs of ports

LO-RF

Isolation > LO—RF
LO=IF K Isolation
Isolation

» LO-RF Isolation: Measure of LO signal attenuation from LO port to RF port at the LO frequency,
typically the most significant term because the frequency is closer to the RF frequency and more
challenging to filter and degrades the performance of the amplifiers

» LO-IF Isolation: measure of the LO signal attenuation from LO port to IF port at the LO frequency

» RF-IF Isolation: Measure of the RF signal attenuation from RF port to IF port at the RF
frequency, this is usually much smaller than the IF signal power levels so less challenging to deal.
v D)

.,
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Mixer Responses

» Fixed LO, Swept RF, Swept IF; RF>LO
— Most common measurement

— RF to IF transfer function is well
defined

— No Phase/Frequency Inversion from
RF to IF

— Group Delay is well defined

ROHDE &SCHWARZ @



Mixer Responses

» Fixed LO, Swept RF, Swept IF; RF < LO

— RF to IF transfer function is less well
defined

— Phase/Frequency Inversion from RF to
IF

— Group Delay is well less well defined

— We call this the “Image Mixer” case,
and the scattering matrix contains a
conjugation term.

higed
§503
B T
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Mixer Responses an

» Fixed IF, Swept RF, Swept LO
— Commonly requested measurement
— RF to IF transfer function is NOT well defined %
=

— Phase is NOT well defined
— Group Delay is NOT defined

» Fixed IF, Swept RF, Swept LO: Issues
— IF output is at a fixed frequency, phase doesn’t change if delay is added at the output

— Phase depends on LO, so adding delay to LO causes change of phase in the IF which is
different for different RF inputs

— In ALMOST ALL CASES: this requested measurement means instead “Swept RF, Swept IF
(over a receiver channel), stepped LO (at many different channels).

— Delay is d(Rf)/d(IF) at each LO step [/

ROHDE &SCHWARZ @
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Key Mixer Characteristics - frequency response (RF>LO) [y

§593
» Model of ideal mixer
» No impact on magnitude and phase
» No reflections at input or output
» Up-conversion  wRF=wlF + wLO aLo [ ORF= OLO* olF
» Down-conversion wlF = wRF - wLO
bg ['D arp| Qe
> |aLO|=1 bor lay, 0 | G
» LO shifts IF phase in forward direction
» Conjugate LO shifts RF phase in reverse |
direction [/

ROHDE &SCHWARZ @



Key Mixer Characteristics — frequency response

» Non ideal response added to the ideal mixer

o— [S|F]

» Either at input or at output side

[ IF = _ gIF
byr _ 511 Aro " Siz|. Qur — [§7F] - QrF

[ CRF + . CRF l
b | Sii Aro " 512 Qip [SRF] - arr %
ber  |a,, - SEF S¥F -3 Agrr T

» Conversion Losses
— Down conversion blF/aRF alF =0

— Up conversion bRF/alF aRF=0

(RF>LO)

2%
T

- [SRF] o

ORF= 0LO+ ®IF
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Key mixer characteristics - dynamic range £

| /] [ » Dynamic range of a receiver is determined
Fundamental L4 .
== 3 Harmonic / be the difference between the largest and
| smallest signals that can be processed

error free without distortion

» Both 1 dB compression point and intercept
point help determine the largest signal that
can drive the mixer without distortion

» What determines the smallest signal that
can be reliably be downconverter by a
receiver? Noise Figure

» The resulting figure of merit for the system
is the difference between the largest and

2 smallest signals.
SFDR = 3 [1IP3 - (10log KTAf + NF)] Ao\

Pourpur’dBm

KIB+NF[ A

kTB

ROHDE &SCHWARZ @




Key Mixer Characteristics — 1 dB Compression Y 2bis

A

) } } ) Fout1dB ~t1d
» Nominally mixer conversion loss is constant -
independent of input RF power

» In the nonlinear rage the output power does
not linearily increase with input power i.e. the
conversion loss will change

Ounput power/dBm
)

» The 1 dB Compression Point measures the
linearity of the mixer defined as the RF input Input power/dBm
power required to increase the conversion \
loss by 1 dB

» Typically this is where the mixer is no longer
operating “small signal

» When the RF power is within about 3 dB of
the compression poinrt, the mixer will show
increased levels of nonlinearities

Rn/1dB

\

Gain dB

Output power/dBm L |?J)

ROHDE &SCHWARZ @



Key Mixer Characteristics — IMD / IP3 Y 2bis

Gy
» Large-signal performance is often specified as
intermodulation distortion or IP3 or IMD ' i 7
» Intermodulation occurs when multiple signals are = 5 o 7

applied to input of the mixer
The LO remains constant

v

» The two input signals interact with the mixer
nonlinearities to generate unwanted IMD products

» These products are mixed down to IF IMD
» The IMD will be converter in both directions by the Py ,,"
LO with the RF B A | AR
6—%0 —4'0 -20 o] 2[0 40 6r0 SrCl

InTone

ROHDE &SCHWARZ @



Key Mixer Characteristics — Noise Figure Y 2bis

» Noise figure (NF) and noise factor (F)

— The degradation of the signal-to-noise ratio (SNR), caused by components in a radio
frequency (RF) signal chain. It is a number by which the performance of an device can be
specified, with lower values indicating better performance

Input Spectrum Output Spectrum

P m, r'Y
I Conversion Loss

v
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Key Mixer Characteristics — Noise Figure Y 2bis

v

First order approximation - mixer noise figure (NF) is equal to its conversion loss
Good for a first order estimate but with an uncertainty of approximately +/-0.5 dB

NF of a perfectly matched passive device is equal to its insertion loss if its physical temperature is
the same as that of the system.

Mismatch with a measurable VSWR will affect the mixer NF

» Example

— RF port VSWR = 2:1 or a Return Loss of 9.5 dB

— This results in a mismatch loss from the standing waves of approximately 0.5 dB
— This is the common rule of thumb for NF uncertainty - +/-0.5 dB

&

vy

v
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Key Mixer Characteristics — double Sideband Noise Figurf“")
§503

Ideal noiseless A
mixer

» Remember the Image? LO /

image \
noise NG
/ 'mix
\ N 1_{ S/Ni g Db P
— > \image noise+G,
«—|

» There are two definitions used for noise figure with mixers

— SSB NF assumes signal input from only one sideband noise inputs from both sidebands

— DSB NF includes both signal and noise inputs from both sidebands. Appropriate for direct
conversion architectures.

» Without image rejection, a receive mixer downconverts the desired IF as well as the image
» The image noise is added to the IF noise at the desired IF

» Therefore, the total noise at IF includes: the desired RF band noise, the RF image noise, and the
inherent noise of the mixer including noise from the LO all downconverted to baseband R\

ROHDE &SCHWARZ @



Key Mixer Characteristics — Single Sideband Noise Fiqure 2%
v 9 9

Image

noise filter ) A
Noiseless

mixer

/ <~ Ng+Gpi

» Remember the Image?

image
noise

IF

¢

» The single-side band NF definition assumes that there is no signal at the image frequency except
the source noise

v

Measuring SSB noise figure is relevant for superheterodyne receiver

v

This definition is useful in finite IF architectures, where the image signal is suppressed by an image
filter before reaching the mixer

» For a noiseless the mixer SSB NF is 3dB because of the image noise folding although has
changed this definition 1A

ROHDE &SCHWARZ @



Phase.... First, a little background £

» \When measuring phase, we need to understand the concept of a wave — a wave is a periodic
variation of a physical quantity over time and space

— The speed the wave travels is called the speed of propagation v

— The distance one complete wave oscillation travels at v is called the wavelength A
— The time to travel one wavelength is called the period T

Directly measuring phase is not typically useful

» The slope of the phase response often requires a large scale factor in order to see the complete
trace on the display

» To measure the deviation from linear phase, the large scale factor must be removed

» The analyzer can mathematically remove the linear part of the device’s electrical delay now
referred to as group delay

ey
e
™,
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A little background - Phase £

o—[]—o
§503
» Phase as a Function of Device Length » Phase as a Function of Device Length
» At a Fixed Frequency, the Phase is a » For a Fixed Device Length, the Phase is
function of Device Length a function of Frequency
P Length > > 1 meter >
8 &)
o o
1 Frequenc
4 05 m tm Length 0.5 GHz 1 GI-IIz :q y
g | g o |
5 -3600 o  -360
(=]
8 I ) I
(a]
3 7200 | 5 T20° |
% 10800 | 3 -1080° I
£ | Freq.=1GHz £ |
-1440° “1440° |— — — — — — — — — —
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A little background - Phase Distortion & Deviation from Li
Phase il

» \What makes this confusing?
— Alinear phase response results in a sloping line.
— The amount of slope depends on the DUT'’s insertion delay
— Any slope is ok, as long as it is a “straight” line
— So to measure phase distortion, we need to know how straight the line really is

» So we measure the “deviation” from straight line, or deviation from linear phase in order to
quantify phase distortion.

A

phase

frequency L 19))
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A little background - Phase Distortion & Deviation from Linga
Phase

» Consider this phase response vs. frequency

phase 4

[
»

frequency
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A little background - Phase Distortion & Deviation from Lingg
Phase

» Draw a straight line that represents no
phase distortion.

phase 4

frequency

v
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Phase

A little background - Phase Distortion & Deviation from Li
§503

pL TEST

» To measure deviation from linear phase, we first “tilt” the response until it most closely fits a

horizontal line.

» Then we consider how much it deviates from this horizontal line at each frequency.

A

Zero deviation from linear

phase is equivalent to no
phase distortion.

ROHDE &SCHWARZ @



A little background - Phase Distortion & Group Delay

» Group Delay is defined as

phase 4

i v ,  frequency

ROHDE&SCHWARZ < g}



A little background - Phase Distortion & Deviation from
Linear Phase il

» The slope of the green “curve fitted” line represents our nominal group delay over this frequency
range.

» The deviation from linear phase is our phase distortion.

Slope = group delay 1 Ripple = phase distortion

{in-timer--

ROHDE &SCHWARZ @



TEST
bl
&

A little background - Phase Distortion and Group Delay €D

§503

» Group delay is sometimes a measure of how long it takes for a signal’s information to propagate
through a channel or device under test.

» So there are times when we also care about group delay even when we do not care about phase
distortion...

» Example: Gaming on our cell phone...
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Vector Network Analyzer

» Traditionally:

— A Vector Network Analyzer is an ideal instrument for making magnitude and phase

measurements.
— It can easily make swept group delay measurements.
— It is optimized for speed.
— Offers full error correction.
— Fully characterize DUT’s

» Frequency converters require modification to standard VNA
measurements
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Vector Network Analyzer

» So what is the drawback?
— Traditionally Input and output frequency to the DUT have to be the same.

— Traditionally doesn’t work with mixers, amplifier harmonics, doublers, prescalers
» So far every other method we discussed was able to handle frequency translation...
— But they did not offer full error correction.
» Of course we want to combine frequency conversion with full error correction.

» Rohde and Schwarz ZNA Network Analyzer has the ability to measure phase and group delay at
different frequencies due to the coherent nature of its source

ROHDE &SCHWARZ @



ZNA MIXER

LO form ZVA
or external
Source

LO
i |
Splitter MUT | LP-Filter
| |
Measurement
and
Calibration
plane
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Frequency Converters

IN

Standard Triple-Stage Mixer-Converter

MIX 1 z
o/ \[1°s
FILTER 1
AMP 1 40—— / \ ——04 AGC
FILTER BANK
MIX 2 MIX 3
FILTER 2 AMP 2 FILTER 3 AMP 3
LO 2 LO 3

higed
§503
ADC
ouT
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Mixer-Converter \@WEST

Single Stage Converter p

‘tﬁj’
RF MIX K 5o d

L COTH>
@ FILTER ~ Apvp

LO
» Summary » Issues
— Simplest case converter — DUT is no longer reciprocal can’t use as cal
— 1 LO external or embedded or reference device
— Non reciprocal device — Filtering of reference and cal mixer is

_ DUT Filtering not required required to suppress unwanted signals

— If LO is tuned, a VMC cal set is required for

— M x N spectral analysis may be required to
each LO value

verify spurious performance
— Measuring with a VNA requires reference

: _ _ and cal mixer and filter o
— Typically can use same filter as the one in the 2R\

DUT [

— Spectral Inversion must be considered
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Mixer-Converter with Selector sl
Dual Stage Converter > i (it
§ood
RF —\ —/\ | Pl
FILTER
LO LO
» Summary » Issues
— Similar analysis to Single Stage Converter — Need same cal and ref mixer and filter
— Still need calibration and reference mixer — Similar analysis to Single Stage Converter
— Requires multiple similar measurements to — Need to be able to control inputs of DUT
verify each path and remeasure as applicable

- If pass/Fail, each setting potentially has
new specification [
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N Stage Converter Y ety

Gy
Standard Triple-Stage Mixer-Converter
N MIX 1 * 1
N oo\ |
\ o/ AHo
FILTER 1 AMP 1 40._| /_\IMOA AGC
FILTER BANK
LO 1
MIX 2 MIX 3 ADC
FILTER 2 AmP 2 FILTER3 aApp 3 ouT
LO 2 LO 3 RN
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SUMMARY / Q&A

» Mixer are critical components in communications
systems.

» An understanding of how a mixer works and the
associated math must be understood

» Critical Specifications of mixers include:
— Conversion Loss
— Port to port Isolation
— Frequency Response

— Return Loss
— Compression Point and TOI
— Noise Figure

» Converters and receivers include mixers and
required thorough analysis to avoid unwanted noise
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