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The presenter’s extended involvement in 
this investigation has resulted in a certain 
“comfort” with the subject matter.  This 
comfort should not be interpreted as being 
cold or unprofessional, nor as a lack of 
respect for the Columbia crew or their 
families; it only reflects the fact that 
extensive time with and exposure to the 
material has enabled coping with this 
tragedy and its outcome.  

Notice



Purpose of this briefing

• Summarize the investigation activities, key 
findings and recommendations
–Discuss how recommendations are being 

addressed by Shuttle and Orion

NASA/SP-2008-565, Columbia Crew Survival 
Investigation Report is available on-line at 
http://www.nasa.gov/reports
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Agenda

• Background
• Methods
• Accident Timeline
• Key Findings/Recommendations



Background



STS-107 History
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113th flight in the Shuttle Program 
28th flight of OV-102 Columbia 

16 day mission

Launch: Jan 16, 2003  
15:39 GMT (9:39 am CST)

81.7 seconds into flight, a piece of insulating foam 
separated from the ET and struck the orbiter’s left wing

De-orbit burn:  Feb. 1, 2003, 13:15 GMT (7:15 am CST)

Entry Interface (~400k ft, Mach 24.5) occurred at 13:44:09 GMT

Planned touchdown was 14:15 GMT (8:15 am CST)
Jan 16, 2003 Feb 1, 2003



• Columbia Accident Investigation Board 
(CAIB) chartered in Feb 2003
– A Crew Survival Working Group (CSWG) was 

formed to investigate the Columbia accident 
survival gap

• The group developed a top-level scenario for what 
happened to the crew module

• Lack of funding limited the investigation, and no report 
was published except for what the CAIB put into their 
report
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Investigation Background



• CAIB report published in August 2003
– CAIB report Observation 010.2-1 “Future 

crewed-vehicle requirements should incorporate 
the knowledge gained from the Challenger and 
Columbia accidents in assessing the feasibility of 
vehicles that could ensure crew survival even if 
the vehicle is destroyed.”

• Spacecraft Crew Survival Integrated 
Investigation Team (SCSIIT) chartered in 
October 2004
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Investigation Background
(cont.)



• SCSIIT Purpose: Form a multi-disciplinary team 
(engineering, life sciences, crew equipment, crew 
training, etc) to learn everything possible from these 
events to improve both current and future crew survival
– Correlate structural/mechanical/thermal engineering with 

forensic pathology findings for both Challenger and Columbia
– Generate a report with specific recommendations for the 

enhancement of current vehicles and the future designs of 
manned space vehicles and crew safety equipment, and 
establish a comprehensive body of information for future efforts

– Develop “lessons-learned” for investigations and for future 
spacecraft design engineers, physicians supporting manned 
space flight, and NASA managers. 
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Investigation Background
(cont.)



Methods



Methods

• To understand the environment the crew 
experienced, investigators need to look at the 
accelerations, thermal, and atmospheric aspects 
of the accident.

• Several sources of data are needed for building 
an integrated story – video, debris, vehicle 
telemetry, medical, modeling/ simulation
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Methods (cont.)

• Video anchored key events
– Loss of Control
– Vehicle breakup
– Forebody breakup
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Methods (cont.)

• Debris analysis proved to be immensely 
complicated
– Easy to develop a false scenario from one or two 

pieces of debris
– Best for broad assessments

• fire? 
• directional loading? 
• thermal events?
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Methods (cont.)
• Thermal and loads are inter-related due to the trajectory, 

and are driven by ballistic number
– Report includes a “Ballistics Tutorial”
– Trajectory (translation) models can also provide thermal 

exposure estimates

• Key point to understand is the ballistic number
– Difficult to determine ballistic number for complex shapes
– Ballistics analysis cannot account for cascading 

failures/intermediate configurations
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Methods (cont.)
• Aerodynamic models were used to analyze forebody 

attitude
– Necessary in determining crew accelerations from highly-

directional (and constantly changing) deceleration loads

• This analysis was difficult
– Aerodynamic model of forebody did not exist
– Results were highly dependent on initial conditions
– Aerodynamic properties in hypersonic regime not fully 

understood
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Methods (cont.)

• Attempted to develop the cabin depressurization 
timeline from both angles
– What did medical data indicate

• Literature search of past depress accidents

– What did debris indicate
• Structural debris – middeck floor
• Debris cluster analysis of crew module structure vs. crew equipment
• Depressurization tests on drink bags and hygiene packages

– Boundary driven – “not greater than,” “no earlier 
than,” etc
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Methods

• Areas that were extraordinarily hard:
– Materials in a high temp., low pressure, monatomic 

oxygen (highly reactive) environment

– Hypersonic separation dynamics
• Suit failure – Why?  How?
• Seat Separation
• Shock wave impingement/shock-shock interaction

– Emotional impact of analyzing the final moments of 
the crew’s lives
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Accident Timeline



• 13:44:09 Greenwich Mean Time (GMT) (7:44:09 am Central) 
- Entry Interface (~400,000’, Mach 24.5)

• 13:58:40 – Backup Flight Software (BFS) Fault Messages 
were annunciated on board: left inboard tire pressure reading 
goes off scale low
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Accident Timeline (cont.)



• 13:44:09 Greenwich Mean Time (GMT) (7:44:09 am Central) -
Entry Interface (~400,000’, Mach 24.5)

• 13:58:40 – Backup Flight Software (BFS) Fault Messages were 
annunciated on board, left inboard tire pressure reading goes off 
scale low

• 13:59:32 – Loss Of Signal (LOS) - loss of real time telemetry data 
in the MCC
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Accident Timeline (cont.)



• 13:44:09 Greenwich Mean Time (GMT) - Entry Interface 
(~400,000’, Mach 24.5)

• 13:58:40 – Backup Flight Software (BFS) Fault Messages were 
annunciated on board, left inboard tire pressure reading goes off 
scale low

• 13:59:32 – Loss Of Signal (LOS) - loss of real time telemetry data 
in the MCC

• 13:59:32 - 13:59:37 - Reconstructed General Purpose Computer 
(RGPC1) data indicate systems nominal, increase to 4 yaw jets & 
bank angle to try to eliminate yaw error & rate
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Accident Timeline (cont.)



• 13:44:09 Greenwich Mean Time (GMT) - Entry Interface 
(~400,000’, Mach 24.5)

• 13:58:40 – Backup Flight Software (BFS) Fault Messages were 
annunciated on board, left inboard tire pressure reading goes off 
scale low

• 13:59:32 – Loss Of Signal (LOS) - loss of real time telemetry data 
in the MCC

• 13:59:32 - 13:59:37 - Reconstructed General Purpose Computer 
(RGPC1) data indicate systems nominal, increase to 4 yaw jets & 
bank angle to try to eliminate yaw error & rate

• 13:59:37 - Start of vehicle Loss of Control (LOC), based on Roll 
Ref alarm at 13:59:46
– Vehicle dynamics were within human tolerance (probably no injuries, 

but probably disorienting)
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Accident Timeline (cont.)
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LOC Sim Video CDR POV Sim Video

13:59:37 – 13:59:46
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		STS-107 Estimated Sensed Accelerations at the Crew Compartment

		March 15, 2005

												Jeremy Rea

		Location relative to CG:										NASA Johnson Space Center

		Delta X (forward from CG)		695.02		inches		57.918		feet		Flight Mechanics and Trajectory Design, Mail Code: EG5

		Delta Y (left from CG)		-6.23		inches		-0.519		feet		Phone: (281) 483-6761

		Delta Z (up from CG)		-26.29		inches		-2.191		feet		Email: jeremy.r.rea@nasa.gov

		Notes:		1) The load factors are the sensed accelerations at the center of gravity of the Orbiter

				2) The values calculated at AA1 are the sensed accelerations at the crew compartment

				3) The values for the Y and Z axes were taken directly from analysis completed by Joe Gamble (retired)

				4) The values for the X axis were calculated using the same trajectory data as for the Y and Z axes

						Sensed Acceleration at the CG						Sensed Acceleration at the Crew Compartment

		GMT		Time (s)		Load Factor X (g's)		Load Factor Y (g's)		Load Factor Z (g's)		Calc NX at AA1 (g's)		Calc NY at AA1 (g's)		Calc NZ at AA1 (g's)

		59:37.400		0.0		-0.047891000		-0.0041916515		-0.8522979021		-0.050636330		-0.0041926929		-0.8522966433				0.8522966433

		59:37.500		0.1		-0.047912750		-0.0039488100		-0.8529717326		-0.047963070		-0.0039498514		-0.8529704738				0.8529704738

		59:37.600		0.2		-0.047944270		-0.0038970325		-0.8539500833		-0.047972240		-0.0038980738		-0.8539488245				0.8539488245

		59:37.700		0.3		-0.047976840		-0.0038684602		-0.8549588919		-0.048005210		-0.0038272143		-0.8528325241				0.8528325241

		59:37.800		0.4		-0.048009550		-0.0038423615		-0.8559713960		-0.048042770		-0.0038310952		-0.8538467106				0.8538467106

		59:37.900		0.5		-0.048042300		-0.0038164996		-0.8569848537		-0.048070960		-0.0038411612		-0.8569839594				0.8569839594

		59:38.000		0.6		-0.048075070		-0.0037906335		-0.8579990268		-0.048103250		-0.0037749213		-0.8579949804				0.8579949804

		59:38.100		0.7		-0.048107880		-0.0037647376		-0.8590138555		-0.048136010		-0.0037446753		-0.8590094859				0.8590094859

		59:38.200		0.8		-0.048140720		-0.0037388089		-0.8600293994		-0.048168830		-0.0037182719		-0.8600249860				0.8600249860

		59:38.300		0.9		-0.048173580		-0.0037128469		-0.8610456586		-0.048201700		-0.0036922517		-0.8610412296				0.8610412296

		59:38.400		1.0		-0.048206480		-0.0036868518		-0.8620625138		-0.048234580		-0.0036662432		-0.8620580715				0.8620580715

		59:38.500		1.1		-0.048239400		-0.0036608232		-0.8630800843		-0.048267500		-0.0036402058		-0.8630756287				0.8630756287

		59:38.600		1.2		-0.048272350		-0.0036347613		-0.8640983105		-0.048300450		-0.0036141357		-0.8640938416				0.8640938416

		59:38.700		1.3		-0.048305330		-0.0036086661		-0.8651171923		-0.048333420		-0.0035880326		-0.8651127124				0.8651127124

		59:38.800		1.4		-0.048338330		-0.0035825372		-0.8661367297		-0.048366420		-0.0035618956		-0.8661322366				0.8661322366

		59:38.900		1.5		-0.048371370		-0.0035563747		-0.8671569824		-0.048399450		-0.0035357249		-0.8671524760				0.8671524760

		59:39.000		1.6		-0.048404430		-0.0035301787		-0.8681778312		-0.048432510		-0.0035095210		-0.8681733138				0.8681733138

		59:39.100		1.7		-0.048437520		-0.0035039491		-0.8691993952		-0.048465600		-0.0034832835		-0.8691948622				0.8691948622

		59:39.200		1.8		-0.048470630		-0.0034776859		-0.8702215552		-0.048498710		-0.0034570123		-0.8702170090				0.8702170090

		59:39.300		1.9		-0.048503780		-0.0034513888		-0.8712443709		-0.048531850		-0.0034307073		-0.8712398137				0.8712398137

		59:39.400		2.0		-0.048536940		-0.0034250577		-0.8722679019		-0.048565010		-0.0034043681		-0.8722633290				0.8722633290

		59:39.500		2.1		-0.048570140		-0.0033986932		-0.8732920289		-0.048598210		-0.0033779957		-0.8732874427				0.8732874427

		59:39.600		2.2		-0.048603370		-0.0033722944		-0.8743168116		-0.048631430		-0.0033515891		-0.8743122168				0.8743122168

		59:39.700		2.3		-0.048636620		-0.0033458618		-0.8753422499		-0.048664680		-0.0033251486		-0.8753376418				0.8753376418

		59:39.800		2.4		-0.048669900		-0.0033193952		-0.8763682842		-0.048697950		-0.0032986742		-0.8763636605				0.8763636605

		59:39.900		2.5		-0.048703200		-0.0032928947		-0.8773949742		-0.048731250		-0.0032721658		-0.8773903372				0.8773903372

		59:40.000		2.6		-0.048736520		-0.0032663599		-0.8784223199		-0.048764570		-0.0032456232		-0.8784176695				0.8784176695

		59:40.100		2.7		-0.048769880		-0.0032397909		-0.8794502616		-0.048797920		-0.0032190464		-0.8794456003				0.8794456003

		59:40.200		2.8		-0.048803260		-0.0032131879		-0.8804788589		-0.048831290		-0.0031924357		-0.8804741843				0.8804741843

		59:40.300		2.9		-0.048836660		-0.0031865505		-0.8815080523		-0.048864700		-0.0031657904		-0.8815033621				0.8815033621

		59:40.400		3.0		-0.048870100		-0.0031598790		-0.8825379014		-0.048898130		-0.0031391113		-0.8825331978				0.8825331978

		59:40.500		3.1		-0.048903560		-0.0031331729		-0.8835683465		-0.048931580		-0.0031123974		-0.8835636319				0.8835636319

		59:40.600		3.2		-0.048937030		-0.0031064325		-0.8845994473		-0.048965050		-0.0030856493		-0.8845947217				0.8845947217

		59:40.700		3.3		-0.048970540		-0.0030796579		-0.8856311440		-0.048998560		-0.0030588671		-0.8856264028				0.8856264028

		59:40.800		3.4		-0.049004070		-0.0030528486		-0.8866634369		-0.049032080		-0.0030320501		-0.8866586824				0.8866586824

		59:40.900		3.5		-0.049037630		-0.0030260049		-0.8876963854		-0.049065630		-0.0030051988		-0.8876916175				0.8876916175

		59:41.000		3.6		-0.049071200		-0.0029991267		-0.8887298703		-0.049026410		-0.0058311991		-0.8861247161				0.8861247161

		59:41.100		3.7		-0.049102690		-0.0027831583		-0.8897894621		-0.048980560		-0.0083987604		-0.8845771320				0.8845771320

		59:41.200		3.8		-0.049129180		-0.0021429306		-0.8908965588		-0.048993130		-0.0066593309		-0.8856572969				0.8856572969

		59:41.300		3.9		-0.049149750		-0.0010788930		-0.8920096159		-0.048988020		-0.0032657130		-0.8867187503				0.8867187503

		59:41.400		4.0		-0.049174450		0.0004059253		-0.8930584788		-0.048979200		0.0014835073		-0.8877343671				0.8877343671

		59:41.500		4.1		-0.049232430		0.0023067091		-0.8939478993		-0.048997920		0.0075707517		-0.8886657669				0.8886657669

		59:41.600		4.2		-0.049289920		0.0046167811		-0.8945603967		-0.049012820		0.0149718066		-0.8894444001				0.8894444001

		59:41.700		4.3		-0.049343650		0.0073275305		-0.8947596550		-0.049024310		0.0236555916		-0.8899885386				0.8899885386

		59:41.800		4.4		-0.049390000		0.0104283541		-0.8943945765		-0.049034080		0.0335840656		-0.8902067594				0.8902067594

		59:41.900		4.5		-0.049425050		0.0139066279		-0.8933035135		-0.049045730		0.0447121797		-0.8899999880				0.8899999880

		59:42.000		4.6		-0.049444740		0.0177477188		-0.8913187981		-0.049065300		0.0569879222		-0.8892634690				0.8892634690

		59:42.100		4.7		-0.049444940		0.0219350513		-0.8882718086		-0.049101870		0.0703527468		-0.8878891385				0.8878891385

		59:42.200		4.8		-0.049421590		0.0264502298		-0.8839972019		-0.049168230		0.0847420710		-0.8857671054				0.8857671054

		59:42.300		4.9		-0.049370780		0.0312732309		-0.8783380389		-0.049281410		0.1000858672		-0.8827880995				0.8827880995

		59:42.400		5.0		-0.049288860		0.0363826640		-0.8711496592		-0.049463290		0.1163098391		-0.8788448530				0.8788448530

		59:42.500		5.1		-0.049172570		0.0417560972		-0.8623037934		-0.049746310		0.1329780402		-0.8738871728				0.8738871728

		59:42.600		5.2		-0.049019160		0.0473680012		-0.8516976237		-0.050163260		0.1496359397		-0.8678335962				0.8678335962

		59:42.700		5.3		-0.048826930		0.0531829372		-0.8392785788		-0.050738820		0.1665185348		-0.8605054450				0.8605054450

		59:42.800		5.4		-0.048595220		0.0591636077		-0.8250415921		-0.051506700		0.1838600598		-0.8517796682				0.8517796682

		59:42.900		5.5		-0.048324490		0.0652739555		-0.8090291023		-0.052511240		0.2015430070		-0.8416130225				0.8416130225

		59:43.000		5.6		-0.048016410		0.0714797750		-0.7913340330		-0.053802160		0.2194576008		-0.8299936882				0.8299936882

		59:43.100		5.7		-0.047673890		0.0777493194		-0.7721026540		-0.055434340		0.2375036733		-0.8169438945				0.8169438945

		59:43.200		5.8		-0.047279850		0.0840537548		-0.7515366673		-0.057446340		0.2555922709		-0.8025236402				0.8025236402

		59:43.300		5.9		-0.046854400		0.0903675631		-0.7298949957		-0.059917400		0.2736468157		-0.7868344756				0.7868344756

		59:43.400		6.0		-0.046410450		0.0966687724		-0.7074950933		-0.062922710		0.2916039132		-0.7700227710				0.7700227710

		59:43.500		6.1		-0.046210800		0.1029390469		-0.6847148538		-0.066790260		0.3094132171		-0.7522833713				0.7522833713

		59:43.600		6.2		-0.046128410		0.1091635376		-0.6619944572		-0.071460830		0.3270374885		-0.7338626025				0.7338626025

		59:43.701		6.3		-0.046088970		0.1153305322		-0.6398392320		-0.076930370		0.3444512459		-0.7150614844				0.7150614844

		59:43.801		6.4		-0.046116480		0.1214308292		-0.6188235879		-0.083289690		0.3619988690		-0.6961772354				0.6961772354

		59:43.901		6.5		-0.046192380		0.1274591535		-0.5995795131		-0.090616470		0.3800462870		-0.6776863204				0.6776863204

		59:44.001		6.6		-0.046309380		0.1334195286		-0.5827422142		-0.099022940		0.3982636989		-0.6602269244				0.6602269244

		59:44.101		6.7		-0.046458530		0.1393430531		-0.5691097379		-0.108597200		0.4162458774		-0.6443619184				0.6443619184

		59:44.201		6.8		-0.046567470		0.1455512196		-0.5607249737		-0.119361400		0.4343023907		-0.6320390558				0.6320390558

		59:44.301		6.9		-0.046730710		0.1515459567		-0.5563867092		-0.131511300		0.4521282159		-0.6220013299				0.6220013299

		59:44.401		7.0		-0.046952190		0.1572571993		-0.5569557548		-0.145153800		0.4698022592		-0.6147270407				0.6147270407

		59:44.501		7.1		-0.047235620		0.1625919491		-0.5634364486		-0.160401900		0.4872579936		-0.6107782307				0.6107782307

		59:44.601		7.2		-0.047524340		0.1677029282		-0.5779680610		-0.177307500		0.5043685614		-0.6116148532				0.6116148532

		59:44.701		7.3		-0.047697020		0.1729886532		-0.6037194133		-0.195839400		0.5212719650		-0.6199869879				0.6199869879

		59:44.801		7.4		-0.047807910		0.1780042201		-0.6412395239		-0.216138300		0.5375201575		-0.6360470140				0.6360470140

		59:44.901		7.5		-0.047888610		0.1826322079		-0.6926269531		-0.238296900		0.5528624533		-0.6610253049				0.6610253049

		59:45.001		7.6		-0.049229400		0.1867114753		-0.7601507902		-0.263638900		0.5668649104		-0.6962117434				0.6962117434

		59:45.101		7.7		-0.051306130		0.1900281757		-0.8460583687		-0.291620200		0.5789907053		-0.7425149275				0.7425149275

		59:45.201		7.8		-0.053273930		0.1927556247		-0.9544500113		-0.321276000		0.5896067356		-0.8015638765				0.8015638765

		59:45.301		7.9		-0.055239760		0.1951035857		-1.0887967348		-0.352688800		0.5985378887		-0.8762747010				0.8762747010

		59:45.401		8.0		-0.056225670		0.1959397644		-1.2443619967		-0.384692800		0.6021040309		-0.9603187077				0.9603187077

		59:45.501		8.1		-0.055628370		0.1966198236		-1.4102741480		-0.425227800		0.5926195141		-1.2815596269				1.2815596269

		59:45.601		8.2		-0.050470570		0.1952295154		-1.5872175694		-0.464120200		0.5840395811		-1.6307716439				1.6307716439

		59:45.701		8.3		-0.042038710		0.1923775822		-1.7439601421		-0.491212700		0.5612300372		-1.7323559268				1.7323559268

		59:45.801		8.4		-0.030691740		0.1858910173		-1.8928538561		-0.512667600		0.5269697563		-1.8126151293				1.8126151293

		59:45.901		8.5		-0.017590840		0.1767287850		-1.9895013571		-0.527789100		0.4852190979		-1.8359532949				1.8359532949

		59:46.001		8.6		-0.005631133		0.1625796556		-2.0741338730		-0.537604700		0.4379535787		-1.8485368081				1.8485368081

		59:46.101		8.7		0.006303768		0.1442197859		-2.1165745258		-0.540066500		0.3892103840		-1.8246108691				1.8246108691

		59:46.201		8.8		0.017799810		0.1214050204		-2.1431934834		-0.534850900		0.3390848799		-1.7929407175				1.7929407175

		59:46.301		8.9		0.027877080		0.0946296677		-2.1662671566		-0.522846400		0.2881472603		-1.7678488230				1.7678488230

		59:46.401		9.0		0.037205410		0.0645558015		-2.1699156761		-0.503603500		0.2357631807		-1.7335700482				1.7335700482

		59:46.501		9.1		0.046111720		0.0324186236		-2.1610074043		-0.477342100		0.1814013628		-1.6967848419				1.6967848419

		59:46.601		9.2		0.054975050		-0.0007204858		-2.1525857449		-0.444525600		0.1247477147		-1.6699383847				1.6699383847

		59:46.701		9.3		0.062853270		-0.0340802036		-2.1443116665		-0.407184900		0.0661149845		-1.6511441811				1.6511441811

		59:46.801		9.4		0.071117820		-0.0668408945		-2.1339321136		-0.365255500		0.0059983005		-1.6374671671				1.6374671671

		59:46.901		9.5		0.078993620		-0.0968653560		-2.0976836681		-0.321021700		-0.0532178779		-1.6038248993				1.6038248993

		59:47.001		9.6		0.087211960		-0.1239987463		-2.0591831207		-0.275014500		-0.1101579077		-1.5701554536				1.5701554536

		59:47.101		9.7		0.094865860		-0.1477002352		-2.0183219910		-0.229093400		-0.1627984736		-1.5332611596				1.5332611596

		59:47.201		9.8		0.102254100		-0.1673219949		-1.9739282131		-0.183847700		-0.2106875441		-1.4931268267				1.4931268267

		59:47.301		9.9		0.110825900		-0.1789359152		-1.9032888412		-0.138797200		-0.2496713035		-1.4281011642				1.4281011642

		59:47.401		10.0		0.119188700		-0.1860509664		-1.8353594542		-0.095787410		-0.2813488155		-1.3640433200				1.3640433200

		59:47.501		10.1		0.129858000		-0.1893810779		-1.7743140459		-0.052368270		-0.3051623200		-1.3032183711				1.3032183711

		59:47.601		10.2		0.137621800		-0.1897397935		-1.7243628502		-0.013887230		-0.3211897907		-1.2517794189				1.2517794189

		59:47.701		10.3		0.142855600		-0.1880449206		-1.6797729731		0.019765050		-0.3297951292		-1.2058025641				1.2058025641

		59:47.801		10.4		0.145956800		-0.1844909042		-1.6546891928		0.048924850		-0.3322877997		-1.1774165891				1.1774165891

		59:47.901		10.5		0.147128100		-0.1791875660		-1.6500873566		0.073978480		-0.3297412927		-1.1657094998				1.1657094998

		59:48.001		10.6		0.146158400		-0.1719813198		-1.6636682749		0.094699980		-0.3215785699		-1.1689070069				1.1689070069

		59:48.101		10.7		0.143939400		-0.1625239104		-1.6916346550		0.111823000		-0.3067570037		-1.1838187903				1.1838187903

		59:48.201		10.8		0.140777100		-0.1504126638		-1.7286733389		0.125289300		-0.2836095973		-1.2074211047				1.2074211047

		59:48.301		10.9		0.136933900		-0.1353995949		-1.7625863552		0.134794000		-0.2511503654		-1.2295922251				1.2295922251

		59:48.401		11.0		0.132802200		-0.1171151176		-1.7975393534		0.140257100		-0.2096476607		-1.2538047838				1.2538047838

		59:48.501		11.1		0.128986300		-0.0955370367		-1.8310561180		0.141863500		-0.1599309317		-1.2770923740				1.2770923740

		59:48.601		11.2		0.126559100		-0.0708628595		-1.8613754511		0.140277200		-0.1031169001		-1.2983801623				1.2983801623

		59:48.701		11.3		0.124962200		-0.0434882529		-1.8873796463		0.134660100		-0.0409082744		-1.3173105417				1.3173105417

		59:48.801		11.4		0.124181800		-0.0139692789		-1.9086866379		0.124928600		0.0245294355		-1.3341974742				1.3341974742

		59:48.901		11.5		0.121826400		0.0170431007		-1.9257092476		0.108875900		0.0908116133		-1.3501260034				1.3501260034

		59:49.001		11.6		0.118429400		0.0488375723		-1.9377495050		0.087489450		0.1555263694		-1.3650395320				1.3650395320

		59:49.101		11.7		0.115813600		0.0806641653		-1.9451762438		0.063288120		0.2164304407		-1.3797070749				1.3797070749

		59:49.201		11.8		0.113835100		0.1117988974		-1.9486453533		0.036989730		0.2716752522		-1.3948955441				1.3948955441

		59:49.301		11.9		0.112322500		0.1415915638		-1.9491803646		0.009345936		0.3199493046		-1.4114606295				1.4114606295

		59:49.401		12.0		0.111073300		0.1695159525		-1.9483182430		-0.018967980		0.3605460696		-1.4305115473				1.4305115473

		59:49.501		12.1		0.109844700		0.1952210367		-1.9483082294		-0.047449900		0.3933659940		-1.4536757648				1.4536757648

		59:49.601		12.2		0.108342700		0.2185748965		-1.9523204565		-0.075836790		0.4188593379		-1.4834139925				1.4834139925

		59:49.701		12.3		0.106073300		0.2396810353		-1.9645600319		-0.104266700		0.4379069202		-1.5232398652				1.5232398652

		59:49.801		12.4		0.102033100		0.2588292062		-1.9900710583		-0.133571700		0.4517226458		-1.5776984396				1.5776984396

		59:49.901		12.5		0.096580710		0.2750371099		-2.0280299187		-0.163406000		0.4618475047		-1.6477055306				1.6477055306

		59:50.001		12.6		0.090834620		0.2853661180		-2.0691378117		-0.192287000		0.4676379165		-1.7244691534				1.7244691534

		59:50.101		12.7		0.083019430		0.2914996445		-2.1229975224		-0.221708900		0.4697153986		-1.8144534617				1.8144534617

		59:50.201		12.8		0.072093040		0.2928881943		-2.1859407425		-0.252794600		0.4672032339		-1.9119998586				1.9119998586

		59:50.301		12.9		0.055593010		0.2817966640		-2.2074477673		-0.288082600		0.4526642773		-1.9648919873				1.9648919873

		59:50.401		13.0		0.040616270		0.2656907439		-2.2250738144		-0.320713500		0.4301061570		-2.0058349059				2.0058349059

		59:50.501		13.1		0.030062190		0.2456669956		-2.2338511944		-0.348722900		0.3972009759		-2.0261259356				2.0261259356

		59:50.601		13.2		0.019920370		0.2216564715		-2.2132365704		-0.377171300		0.3541456778		-2.0057004132				2.0057004132

		59:50.701		13.3		0.011271320		0.1958267540		-2.1961631775		-0.405723900		0.3032410561		-1.9802640880				1.9802640880

		59:50.801		13.4		0.005003050		0.1685705036		-2.1817905903		-0.433668000		0.2464028771		-1.9522599890				1.9522599890

		59:50.901		13.5		-0.000641495		0.1402609944		-2.1691586971		-0.462350700		0.1860421224		-1.9238934927				1.9238934927

		59:51.001		13.6		-0.005819616		0.1115214899		-2.1445155144		-0.491017900		0.1243756865		-1.8842008276				1.8842008276

		59:51.101		13.7		-0.010648660		0.0826034546		-2.1135749817		-0.518552600		0.0631394851		-1.8419687562				1.8419687562

		59:51.201		13.8		-0.015529190		0.0539304428		-2.0812182426		-0.543870900		0.0038491035		-1.8049859267				1.8049859267

		59:51.301		13.9		-0.020813820		0.0260901358		-2.0460739136		-0.565813600		-0.0527991292		-1.7737975062				1.7737975062

		59:51.401		14.0		-0.026196100		-0.0003188323		-2.0070257187		-0.582726600		-0.1065524849		-1.7484222350				1.7484222350

		59:51.501		14.1		-0.031942210		-0.0247487053		-1.9579037428		-0.593792300		-0.1569934274		-1.7214262015				1.7214262015

		59:51.601		14.2		-0.037709610		-0.0469103903		-1.8850767612		-0.598315700		-0.2039406049		-1.6779393806				1.6779393806

		59:51.701		14.3		-0.043638540		-0.0663917735		-1.8044135571		-0.596567900		-0.2471777691		-1.6341980735				1.6341980735

		59:51.801		14.4		-0.048888760		-0.0829081237		-1.7166018486		-0.588147600		-0.2862875988		-1.5890185307				1.5890185307

		59:51.901		14.5		-0.053275490		-0.0967219844		-1.6105519533		-0.573718600		-0.3200138480		-1.5261083236				1.5261083236

		59:52.001		14.6		-0.056311700		-0.1078335270		-1.4942046404		-0.554355800		-0.3481775142		-1.4514954437				1.4514954437

		59:52.101		14.7		-0.057726250		-0.1162118018		-1.3778402805		-0.531145900		-0.3710276512		-1.3756566118				1.3756566118

		59:52.201		14.8		-0.058211130		-0.1226647422		-1.2620424032		-0.505925200		-0.3881473105		-1.2941978020				1.2941978020

		59:52.301		14.9		-0.057433260		-0.1273276955		-1.1523122787		-0.479646600		-0.4000480361		-1.2123122439				1.2123122439

		59:52.401		15.0		-0.056002180		-0.1301470846		-1.0543885231		-0.453850100		-0.4078563993		-1.1390541403				1.1390541403

		59:52.501		15.1		-0.054880560		-0.1314199567		-0.9708008766		-0.430024600		-0.4123929996		-1.0760571569				1.0760571569

		59:52.601		15.2		-0.053520830		-0.1318384707		-0.9063267708		-0.407861600		-0.4148330719		-1.0268777070				1.0268777070

		59:52.701		15.3		-0.052436390		-0.1311685294		-0.8579292893		-0.388008700		-0.4150269757		-0.9901306418				0.9901306418

		59:52.801		15.4		-0.051698810		-0.1295404583		-0.8250640035		-0.370672200		-0.4130327070		-0.9671413940				0.9671413940

		59:52.901		15.5		-0.051274940		-0.1271011382		-0.8071606159		-0.355808700		-0.4091384109		-0.9575127750				0.9575127750

		59:53.001		15.6		-0.051182730		-0.1239541769		-0.8033295870		-0.343365100		-0.4035290208		-0.9605052179				0.9605052179

		59:53.101		15.7		-0.051398980		-0.1201621592		-0.8124824762		-0.333203800		-0.3962851347		-0.9751685105				0.9751685105

		59:53.201		15.8		-0.051887540		-0.1157511696		-0.8334100246		-0.325147600		-0.3873877974		-1.0004195412				1.0004195412

		59:53.301		15.9		-0.052591740		-0.1107167006		-0.8648272157		-0.318983000		-0.3767312712		-1.0350908257				1.0350908257

		59:53.401		16.0		-0.053498370		-0.1050303727		-0.9053960443		-0.314534200		-0.3641379987		-1.0779593938				1.0779593938

		59:53.501		16.1		-0.054574660		-0.0986470133		-0.9537378550		-0.311596700		-0.3494054381		-1.1274660963				1.1274660963

		59:53.601		16.2		-0.055608350		-0.0916585773		-1.0101135969		-0.309712300		-0.3325594709		-1.1824098541				1.1824098541

		59:53.701		16.3		-0.056623260		-0.0839649513		-1.0730092525		-0.308575100		-0.3132171472		-1.2413763489				1.2413763489

		59:53.801		16.4		-0.057717390		-0.0753686726		-1.1395574808		-0.308176800		-0.2907660890		-1.3031537817				1.3031537817

		59:53.901		16.5		-0.058608030		-0.0658108145		-1.2082616091		-0.308150600		-0.2648809797		-1.3667459310				1.3667459310

		59:54.001		16.6		-0.059055690		-0.0552526154		-1.2777160406		-0.308215400		-0.2353148076		-1.4310598265				1.4310598265

		59:54.101		16.7		-0.059134820		-0.0436814129		-1.3466584682		-0.308442700		-0.2018708225		-1.4946631411				1.4946631411

		59:54.201		16.8		-0.058824850		-0.0311866291		-1.4121553898		-0.308764000		-0.1644965829		-1.5529171708				1.5529171708

		59:54.301		16.9		-0.058209790		-0.0177106857		-1.4740177393		-0.309213500		-0.1232415494		-1.6063009832				1.6063009832

		59:54.401		17.0		-0.057319540		-0.0032647380		-1.5329661369		-0.310090200		-0.0785199726		-1.6579060739				1.6579060739

		59:54.501		17.1		-0.056392950		0.0120308790		-1.5887110233		-0.311912500		-0.0307031315		-1.7078559849				1.7078559849

		59:54.601		17.2		-0.055383250		0.0280205589		-1.6412811279		-0.314947400		0.0197150218		-1.7562432075				1.7562432075

		59:54.701		17.3		-0.054381640		0.0445182361		-1.6910421848		-0.319622800		0.0720993103		-1.8033655282				1.8033655282

		59:54.801		17.4		-0.053069480		0.0613131039		-1.7387163639		-0.325948700		0.1256202842		-1.8495086201				1.8495086201

		59:54.901		17.5		-0.051717410		0.0782660171		-1.7815673351		-0.334437700		0.1790439328		-1.8903051674				1.8903051674

		59:55.001		17.6		-0.050407650		0.0951861665		-1.8212281466		-0.345282000		0.2313144939		-1.9268517052				1.9268517052

		59:55.101		17.7		-0.048357610		0.1117622331		-1.8628267050		-0.357889700		0.2815140833		-1.9647579411				1.9647579411

		59:55.201		17.8		-0.045721260		0.1277457327		-1.9082034826		-0.372491600		0.3285542842		-2.0051191624				2.0051191624

		59:55.301		17.9		-0.042278300		0.1428803653		-1.9594372511		-0.388823000		0.3712568392		-2.0489441588				2.0489441588

		59:55.401		18.0		-0.038327440		0.1568915099		-2.0186915398		-0.407011000		0.4084275057		-2.0972463391				2.0972463391

		59:55.501		18.1		-0.033281010		0.1694689840		-2.0879383087		-0.426119300		0.4377292254		-2.1495195152				2.1495195152

		59:55.601		18.2		-0.026509940		0.1811859459		-2.1446347237		-0.444735200		0.4573216698		-2.1804357397				2.1804357397

		59:55.701		18.3		-0.017562280		0.1909173876		-2.2082726955		-0.461413000		0.4663526431		-2.2098138002				2.2098138002

		59:55.801		18.4		-0.008310411		0.1980665624		-2.2786931992		-0.477191600		0.4654949795		-2.2386421686				2.2386421686

		59:55.901		18.5		0.003267216		0.2025643736		-2.3319039345		-0.489060800		0.4545544654		-2.2426478921				2.2426478921

		59:56.001		18.6		0.015736190		0.2037079930		-2.3654468060		-0.497288200		0.4345396105		-2.2208776380				2.2208776380

		59:56.101		18.7		0.028634500		0.2003108561		-2.3982059956		-0.501545700		0.4076788233		-2.1952576684				2.1952576684

		59:56.202		18.8		0.040955020		0.1912730336		-2.4076073170		-0.502255900		0.3757904807		-2.1451903951				2.1451903951

		59:56.302		18.9		0.052390090		0.1768814027		-2.3982043266		-0.499451100		0.3402488890		-2.0776963865				2.0776963865

		59:56.402		19.0		0.064112830		0.1581492573		-2.3901717663		-0.491680700		0.3018287137		-2.0153782561				2.0153782561

		59:56.502		19.1		0.074145500		0.1355865747		-2.3834302425		-0.480717100		0.2611444725		-1.9599917260				1.9599917260

		59:56.602		19.2		0.082257500		0.1090924293		-2.3646593094		-0.466782500		0.2181991705		-1.9007508014				1.9007508014

		59:56.702		19.3		0.089615290		0.0801274627		-2.3368902206		-0.448948200		0.1734783970		-1.8413765178				1.8413765178

		59:56.802		19.4		0.096925820		0.0502463430		-2.3114860058		-0.426569400		0.1271826890		-1.7916623328				1.7916623328

		59:56.902		19.5		0.104103500		0.0201250557		-2.2874867916		-0.399983900		0.0795247645		-1.7502001239				1.7502001239

		59:57.002		19.6		0.110966100		-0.0095690647		-2.2641520500		-0.369811900		0.0310009627		-1.7156654777				1.7156654777

		59:57.102		19.7		0.116300100		-0.0381940790		-2.2410128117		-0.337858200		-0.0176838502		-1.6867005331				1.6867005331

		59:57.202		19.8		0.121261300		-0.0651068166		-2.2169523239		-0.303733200		-0.0659445819		-1.6626619888				1.6626619888

		59:57.200		19.9		0.126239400		-0.0887958556		-2.1779921055		-0.267976300		-0.1120878958		-1.6295260732				1.6295260732

		59:57.300		20.0		0.130643100		-0.1093683690		-2.1403281689		-0.231932000		-0.1554223949		-1.6006681536				1.6006681536

		59:57.400		20.1		0.134462200		-0.1266666204		-2.1054625511		-0.196235200		-0.1948179396		-1.5752995595				1.5752995595

		59:57.500		20.2		0.138346200		-0.1406847239		-2.0754091740		-0.160862300		-0.2293806979		-1.5546051156				1.5546051156

		59:57.600		20.3		0.141529800		-0.1515346915		-2.0524890423		-0.127158100		-0.2583672121		-1.5403522045				1.5403522045

		59:57.700		20.4		0.143937600		-0.1593839824		-2.0390112400		-0.095741900		-0.2811337092		-1.5345404807				1.5345404807

		59:57.800		20.5		0.144611600		-0.1643749774		-2.0368750095		-0.068099510		-0.2970424184		-1.5389286828				1.5389286828

		59:57.900		20.6		0.143312900		-0.1665460169		-2.0471782684		-0.045005630		-0.3053598494		-1.5545536539				1.5545536539

		59:58.000		20.7		0.140133200		-0.1657787859		-2.0699396133		-0.026935840		-0.3051933264		-1.5813762728				1.5813762728

		59:58.100		20.8		0.136076800		-0.1617927253		-2.1040284634		-0.013505170		-0.2955206213		-1.6181793889				1.6181793889

		59:58.200		20.9		0.131324500		-0.1541939825		-2.1473503113		-0.005212659		-0.2753255441		-1.6627760151				1.6627760151

		59:58.300		21.0		0.126418700		-0.1425672174		-2.1972393990		-0.002247121		-0.2438294295		-1.7124686943				1.7124686943

		59:58.400		21.1		0.120116800		-0.1265830249		-2.2509458065		-0.006654958		-0.2011094797		-1.7661467621				1.7661467621

		59:58.500		21.2		0.114369300		-0.1047036424		-2.2874307632		-0.017137050		-0.1465936307		-1.8051234316				1.8051234316

		59:58.600		21.3		0.108320600		-0.0790134296		-2.3218967915		-0.034747060		-0.0830671715		-1.8436154864				1.8436154864

		59:58.700		21.4		0.102063100		-0.0501385480		-2.3554987907		-0.059353700		-0.0121840434		-1.8815836043				1.8815836043

		59:58.800		21.5		0.095518560		-0.0186664462		-2.3881173134		-0.090675700		0.0632929502		-1.9199324134				1.9199324134

		59:58.900		21.6		0.088420080		0.0147229629		-2.4200582504		-0.128168800		0.1403395464		-1.9602182113				1.9602182113

		59:59.000		21.7		0.081125430		0.0492872298		-2.4519813061		-0.170257700		0.2162443205		-2.0053517850				2.0053517850

		59:59.100		21.8		0.073554090		0.0832868665		-2.4620947838		-0.215320100		0.2879667368		-2.0357794178				2.0357794178

		59:59.200		21.9		0.065263700		0.1160291284		-2.4725377560		-0.261775900		0.3540348438		-2.0737962466				2.0737962466

		59:59.300		22.0		0.055789970		0.1466740370		-2.4838967323		-0.308154700		0.4133610815		-2.1197000289				2.1197000289

		59:59.400		22.1		0.045969990		0.1743953526		-2.4965314865		-0.351853900		0.4655961244		-2.1740736327				2.1740736327

		59:59.500		22.2		0.036212090		0.1983775944		-2.5093259811		-0.390941200		0.5113824887		-2.2350582258				2.2350582258

		59:59.600		22.3		0.023886160		0.2165904939		-2.4854576588		-0.426949000		0.5505399913		-2.2644152927				2.2644152927

		59:59.700		22.4		0.010453940		0.2295870334		-2.4584438801		-0.457783300		0.5841481399		-2.2941327531				2.2941327531

		59:59.800		22.5		-0.002046561		0.2373208404		-2.4289364815		-0.481190900		0.6107850326		-2.3219720901				2.3219720901

		59:59.900		22.6		-0.014114310		0.2415472865		-2.3542203903		-0.498122300		0.6299778358		-2.3012046435				2.3012046435

		00:00.000		22.7		-0.025715020		0.2418004572		-2.2772428989		-0.509619800		0.6404060138		-2.2721502964				2.2721502964

		00:00.100		22.8		-0.035765390		0.2388766706		-2.2044529915		-0.515865700		0.6399564847		-2.2372482667				2.2372482667

		00:00.200		22.9		-0.042910130		0.2348556966		-2.1143667698		-0.517452400		0.6285624489		-2.1717963020				2.1717963020

		00:00.300		23.0		-0.048685050		0.2286976874		-2.0428609848		-0.517762300		0.6079894483		-2.1135091786				2.1135091786

		00:00.400		23.1		-0.052826620		0.2208088338		-1.9907934666		-0.517825200		0.5809264166		-2.0651546677				2.0651546677

		00:00.500		23.2		-0.055333360		0.2114299089		-1.9569674730		-0.518628300		0.5482750832		-2.0263115578				2.0263115578

		00:00.600		23.3		-0.056030120		0.2006727755		-1.9388672113		-0.520665100		0.5110002450		-1.9956477896				1.9956477896

		00:00.700		23.4		-0.056286970		0.1885702312		-1.9333463907		-0.525627400		0.4700715219		-1.9714504316				1.9714504316

		00:00.800		23.5		-0.056197190		0.1751229614		-1.9371360540		-0.533585500		0.4264238659		-1.9520258683				1.9520258683

		00:00.900		23.6		-0.055851910		0.1603364497		-1.9471650124		-0.544286200		0.3809273629		-1.9359508713				1.9359508713

		00:01.000		23.7		-0.055336620		0.1442468613		-1.9607330561		-0.557190100		0.3343628049		-1.9222018733				1.9222018733

		00:01.100		23.8		-0.054729370		0.1269363910		-1.9755834341		-0.571525900		0.2873902227		-1.9101818708				1.9101818708

		00:01.200		23.9		-0.053922340		0.1085400283		-1.9899137020		-0.586183500		0.2405213458		-1.8996765999				1.8996765999

		00:01.300		24.0		-0.053187310		0.0892452672		-2.0023505688		-0.600363600		0.1940990269		-1.8907670833				1.8907670833

		00:01.400		24.1		-0.052641010		0.0692863315		-2.0119104385		-0.613131700		0.1482891806		-1.8837137308				1.8837137308

		00:01.500		24.2		-0.052312720		0.0489344485		-2.0179572105		-0.623577400		0.1030985851		-1.8788388801				1.8788388801

		00:01.600		24.3		-0.052210010		0.0284852013		-2.0201673508		-0.630958800		0.0584147122		-1.8764248270				1.8764248270

		00:01.700		24.4		-0.052322650		0.0082443180		-2.0185048580		-0.634771100		0.0140639146		-1.8766426039				1.8766426039

		00:01.800		24.5		-0.052921870		-0.0114871822		-2.0132081509		-0.635081600		-0.0301203698		-1.8795242643				1.8795242643

		00:01.900		24.6		-0.053915810		-0.0304272342		-2.0047860146		-0.631888300		-0.0742272883		-1.8849780768				1.8849780768

		00:02.000		24.7		-0.054900160		-0.0483252220		-1.9940176010		-0.625147500		-0.1182172674		-1.8928389643				1.8928389643

		00:02.100		24.8		-0.055883990		-0.0649709627		-1.9819343090		-0.615443800		-0.1618885212		-1.9029275969				1.9029275969

		00:02.200		24.9		-0.056818050		-0.0801995099		-1.9698071480		-0.603447900		-0.2048740791		-1.9151275388				1.9151275388

		00:02.300		25.0		-0.057641310		-0.0938955918		-1.9592070580		-0.589879500		-0.2466648031		-1.9295438594				1.9295438594

		00:02.400		25.1		-0.058290270		-0.1059842408		-1.9518193007		-0.575428400		-0.2865917059		-1.9462997261				1.9462997261

		00:02.500		25.2		-0.058724990		-0.1164506301		-1.9484871626		-0.560711100		-0.3239806012		-1.9648661949				1.9648661949

		00:02.600		25.3		-0.058839710		-0.1252022237		-1.9530055523		-0.546144100		-0.3581670498		-1.9881842435				1.9881842435

		00:02.700		25.4		-0.058589470		-0.1322283745		-1.9661583900		-0.532016000		-0.3883482023		-2.0159031558				2.0159031558

		00:02.800		25.5		-0.057969920		-0.1375182867		-1.9880727530		-0.518421100		-0.4136715124		-2.0470630418				2.0470630418

		00:02.900		25.6		-0.056932020		-0.1409646869		-2.0201306343		-0.505237100		-0.4334099605		-2.0826953953				2.0826953953

		00:03.000		25.7		-0.054853690		-0.1424385160		-2.0624394417		-0.491602000		-0.4468514001		-2.1227843284				2.1227843284

		00:03.100		25.8		-0.051712060		-0.1417662650		-2.1144232750		-0.477132200		-0.4533059081		-2.1669333388				2.1669333388

		00:03.200		25.9		-0.047529410		-0.1387412250		-2.1748309135		-0.461430300		-0.4521423812		-2.2144121623				2.2144121623

		00:03.300		26.0		-0.042934900		-0.1331464350		-2.2418420315		-0.444716200		-0.4428141643		-2.2642390108				2.2642390108

		00:03.400		26.1		-0.037672760		-0.1247868463		-2.3132696152		-0.426372500		-0.4244629358		-2.3145493148				2.3145493148

		00:03.501		26.2		-0.031709100		-0.1139252707		-2.3689248562		-0.406032700		-0.3964484879		-2.3447834964				2.3447834964

		00:03.601		26.3		-0.024997730		-0.1001047865		-2.4199018478		-0.383528100		-0.3589541720		-2.3681608413				2.3681608413

		00:03.701		26.4		-0.018285060		-0.0832424238		-2.4696257114		-0.359939900		-0.3133086016		-2.3911523095				2.3911523095

		00:03.801		26.5		-0.011796820		-0.0635062531		-2.5172708035		-0.336014400		-0.2601134592		-2.4141585072				2.4141585072

		00:03.901		26.6		-0.005175828		-0.0411969088		-2.5624155998		-0.312119600		-0.2001902086		-2.4374787598				2.4374787598

		00:04.001		26.7		0.001366087		-0.0167579949		-2.5918641090		-0.289306700		-0.1347362796		-2.4478411268				2.4478411268

		00:04.101		26.8		0.007690821		0.0094153648		-2.6101367474		-0.268587100		-0.0652786933		-2.4499410863				2.4499410863

		00:04.201		26.9		0.013676650		0.0367857106		-2.6276631355		-0.250973400		0.0061938936		-2.4544869557				2.4544869557

		00:04.301		27.0		0.019842520		0.0647170693		-2.6447284222		-0.236667300		0.0775289670		-2.4611956799				2.4611956799

		00:04.401		27.1		0.025917650		0.0925474465		-2.6616523266		-0.226423100		0.1463897957		-2.4694921511				2.4694921511

		00:04.501		27.2		0.032025140		0.1196051911		-2.6787505150		-0.220321400		0.2103857114		-2.4786267795				2.4786267795

		00:04.601		27.3		0.038877850		0.1452187747		-2.6962885857		-0.217565000		0.2674294340		-2.4875619522				2.4875619522

		00:04.701		27.4		0.045267350		0.1681939960		-2.6940917969		-0.219057600		0.3153945182		-2.4747744139				2.4747744139

		00:04.801		27.5		0.051929290		0.1881899536		-2.6891405582		-0.223646700		0.3530847396		-2.4564881323				2.4564881323

		00:04.901		27.6		0.059363060		0.2046637833		-2.6840825081		-0.230312500		0.3794783812		-2.4349368961				2.4349368961

		00:05.001		27.7		0.067660540		0.2170623094		-2.6791284084		-0.238425400		0.3943702642		-2.4101029546				2.4101029546

		00:05.101		27.8		0.075515750		0.2249088585		-2.6745805740		-0.248802600		0.3981783669		-2.3824748490				2.3824748490

		00:05.201		27.9		0.082672660		0.2278431058		-2.6707773209		-0.261282800		0.3918317642		-2.3529675513				2.3529675513

		00:05.301		28.0		0.088435890		0.2253055125		-2.6646113396		-0.276230100		0.3766788217		-2.3199765101				2.3199765101

		00:05.401		28.1		0.091985750		0.2166492790		-2.6495254040		-0.294198200		0.3534724324		-2.2781801797				2.2781801797

		00:05.501		28.2		0.094665230		0.2036211938		-2.6397182941		-0.313464600		0.3242178613		-2.2415875441				2.2415875441

		00:05.601		28.3		0.096608770		0.1865515262		-2.6348967552		-0.333466400		0.2896929831		-2.2104001625				2.2104001625

		00:05.701		28.4		0.097781470		0.1658363938		-2.6344137192		-0.353765800		0.2508255726		-2.1849888419				2.1849888419

		00:05.801		28.5		0.098175190		0.1419413388		-2.6374745369		-0.373839200		0.2084237494		-2.1656481275				2.1656481275

		00:05.901		28.6		0.097936680		0.1154035032		-2.6433150768		-0.392965400		0.1632125562		-2.1527467119				2.1527467119

		00:06.001		28.7		0.097214190		0.0868286118		-2.6513233185		-0.410412800		0.1158640013		-2.1467749187				2.1467749187

		00:06.101		28.8		0.096049550		0.0568819195		-2.6611030102		-0.425593000		0.0670179972		-2.1483026895				2.1483026895

		00:06.201		28.9		0.094373730		0.0262740254		-2.6724941730		-0.438116000		0.0173038749		-2.1578887205				2.1578887205

		00:06.301		29.0		0.092067150		-0.0042564259		-2.6855649948		-0.447776700		-0.0326274009		-2.1759857044				2.1759857044

		00:06.401		29.1		0.088967920		-0.0339456387		-2.6995835304		-0.454601500		-0.0821299044		-2.2024172627				2.2024172627

		00:06.501		29.2		0.085343150		-0.0617567524		-2.7058429718		-0.458336500		-0.1302313525		-2.2285686455				2.2285686455

		00:06.601		29.3		0.080963990		-0.0869504958		-2.7128522396		-0.459349000		-0.1760327337		-2.2617895493				2.2617895493

		00:06.701		29.4		0.075710290		-0.1088298187		-2.7207419872		-0.458064400		-0.2183793365		-2.3008454783				2.3008454783

		00:06.801		29.5		0.069497750		-0.1267845780		-2.7296073437		-0.455006500		-0.2559388444		-2.3445872217				2.3445872217

		00:06.901		29.6		0.062167120		-0.1403234601		-2.7394757271		-0.450863800		-0.2872218700		-2.3916572449				2.3916572449

		00:07.001		29.7		0.054467250		-0.1491050422		-2.7502830029		-0.445482000		-0.3106475928		-2.4405410368				2.4405410368

		00:07.101		29.8		0.046790460		-0.1529605389		-2.7618653774		-0.439113900		-0.3246655719		-2.4896393559				2.4896393559

		00:07.201		29.9		0.038878580		-0.1517638415		-2.7680385113		-0.432696300		-0.3280669623		-2.5312260064				2.5312260064

		00:07.301		30.0		0.030152010		-0.1453439146		-2.7522168159		-0.427469200		-0.3195683988		-2.5475088051				2.5475088051

		00:07.401		30.1		0.022345740		-0.1345984042		-2.7364718914		-0.422435700		-0.2988010364		-2.5602447305				2.5602447305

		00:07.501		30.2		0.014101310		-0.1200200915		-2.7211444378		-0.419708700		-0.2656614663		-2.5698012345				2.5698012345

		00:07.601		30.3		0.007075113		-0.1021554396		-2.7063841820		-0.418317500		-0.2208393460		-2.5766775845				2.5766775845

		00:07.701		30.4		0.000298698		-0.0815825388		-2.6921474934		-0.419776900		-0.1655731667		-2.5814526155				2.5814526155

		00:07.801		30.5		-0.006186190		-0.0589924082		-2.6648979187		-0.424388000		-0.1015915706		-2.5710336721				2.5710336721

		00:07.901		30.6		-0.012410330		-0.0348846838		-2.6270272732		-0.432356800		-0.0309973971		-2.5490427529				2.5490427529

		00:08.001		30.7		-0.018592160		-0.0097851111		-2.5882434845		-0.443730800		0.0437873820		-2.5269597220				2.5269597220

		00:08.101		30.8		-0.024915110		0.0156723652		-2.5476016998		-0.458209300		0.1205336296		-2.5050116841				2.5050116841

		00:08.201		30.9		-0.031286520		0.0408592224		-2.5042273998		-0.474974500		0.1972199026		-2.4832351352				2.4832351352

		00:08.301		31.0		-0.037770780		0.0651733205		-2.4574038982		-0.493162400		0.2716278426		-2.4603218277				2.4603218277

		00:08.401		31.1		-0.044154380		0.0884612948		-2.3830966949		-0.511698200		0.3418074521		-2.4107690440				2.4107690440

		00:08.501		31.2		-0.050444830		0.1101460904		-2.3010928631		-0.529927200		0.4065414548		-2.3552328567				2.3552328567

		00:08.601		31.3		-0.056940160		0.1298610866		-2.2134277821		-0.547476900		0.4654676246		-2.2967962311				2.2967962311

		00:08.701		31.4		-0.062129150		0.1473833174		-2.1211998463		-0.562295900		0.5176109338		-2.2344541621				2.2344541621

		00:08.801		31.5		-0.066916550		0.1632615477		-2.0110969543		-0.575141500		0.5618262549		-2.1507070568				2.1507070568

		00:08.901		31.6		-0.069774050		0.1772484034		-1.8962359428		-0.584981100		0.5985469967		-2.0586464338				2.0586464338

		00:09.001		31.7		-0.072037030		0.1892927587		-1.7850767374		-0.593580800		0.6293938611		-1.9687161751				1.9687161751

		00:09.101		31.8		-0.072951080		0.1996006221		-1.6820226908		-0.600667900		0.6545333651		-1.8830147622				1.8830147622

		00:09.201		31.9		-0.073296230		0.2092574090		-1.5879313946		-0.607831500		0.6745113486		-1.7991613068				1.7991613068

		00:09.301		32.0		-0.073106330		0.2177571952		-1.5115114450		-0.616247500		0.6899723005		-1.7271802255				1.7271802255

		00:09.401		32.1		-0.072771570		0.2250691950		-1.4586097002		-0.627130100		0.7024813188		-1.6754420710				1.6754420710

		00:09.501		32.2		-0.072593290		0.2312819809		-1.4340621233		-0.641528100		0.7124657529		-1.6483839488				1.6483839488

		00:09.601		32.3		-0.072843060		0.2363936156		-1.4423983097		-0.660461800		0.7200232973		-1.6500080501				1.6500080501

		00:09.701		32.4		-0.073571480		0.2402787209		-1.4875433445		-0.684698500		0.7248842595		-1.6836145160				1.6836145160

		00:09.801		32.5		-0.074252330		0.2426590770		-1.5722460747		-0.714341000		0.7263605217		-1.7512081561				1.7512081561

		00:09.901		32.6		-0.074421230		0.2431904972		-1.6967191696		-0.749262900		0.7218369362		-1.8485837319				1.8485837319

		00:10.001		32.7		-0.073789810		0.2429152876		-1.8514157534		-0.789254100		0.7097525487		-1.9615922613				1.9615922613

		00:10.101		32.8		-0.069731770		0.2395706624		-2.0351483822		-0.831264500		0.6878392438		-2.0903758961				2.0903758961

		00:10.201		32.9		-0.062872310		0.2329622954		-2.2227966785		-0.874489000		0.6534288398		-2.2071543956				2.2071543956

		00:10.301		33.0		-0.050514280		0.2222820222		-2.3959176540		-0.913516700		0.6065526075		-2.2961284418				2.2961284418

		00:10.401		33.1		-0.037843550		0.2058488876		-2.5546331406		-0.950533400		0.5490407024		-2.3633040129				2.3633040129

		00:10.501		33.2		-0.023415640		0.1842189580		-2.6602909565		-0.980123900		0.4838424243		-2.3758033590				2.3758033590

		00:10.601		33.3		-0.010644340		0.1557498127		-2.7540202141		-1.002378000		0.4146593207		-2.3839458700				2.3839458700

		00:10.701		33.4		0.002068120		0.1214146614		-2.8176631927		-1.013246000		0.3437278851		-2.3747057937				2.3747057937

		00:10.801		33.5		0.013478620		0.0821376070		-2.8487126827		-1.012070000		0.2706327305		-2.3485188781				2.3485188781

		00:10.901		33.6		0.024436150		0.0388388522		-2.8761003017		-0.997306700		0.1948200219		-2.3367397716				2.3367397716

		00:11.001		33.7		0.034304420		-0.0069836145		-2.9008686543		-0.969922600		0.1153772026		-2.3401983230				2.3401983230

		00:11.101		33.8		0.043211400		-0.0538331084		-2.9240503311		-0.931026400		0.0317166332		-2.3575812725				2.3575812725

		00:11.201		33.9		0.051758100		-0.0998604000		-2.9179723263		-0.881917100		-0.0555076671		-2.3574376411				2.3574376411

		00:11.301		34.0		0.060191480		-0.1437437981		-2.9112823009		-0.824635300		-0.1446697494		-2.3641486285				2.3641486285

		00:11.401		34.1		0.069786480		-0.1842216849		-2.9044198990		-0.760314400		-0.2328802573		-2.3736437094				2.3736437094

		00:11.501		34.2		0.080147760		-0.2200892419		-2.8973293304		-0.691496100		-0.3166671112		-2.3815318490				2.3815318490

		00:11.601		34.3		0.090869230		-0.2501924336		-2.8901989460		-0.620290700		-0.3929071573		-2.3853604550				2.3853604550

		00:11.701		34.4		0.099347770		-0.2712051868		-2.8644154072		-0.550627200		-0.4576761012		-2.3667570451				2.3667570451

		00:11.801		34.5		0.106567100		-0.2833468616		-2.8329100609		-0.482444700		-0.5085556851		-2.3375035548				2.3375035548

		00:11.901		34.6		0.112788200		-0.2876442969		-2.8089861870		-0.415875900		-0.5440762912		-2.3099599811				2.3099599811

		00:12.001		34.7		0.116289600		-0.2841575444		-2.7949230671		-0.353068000		-0.5627280290		-2.2879332996				2.2879332996

		00:12.101		34.8		0.118175100		-0.2730120122		-2.7912909985		-0.293507200		-0.5629244856		-2.2736903271				2.2736903271

		00:12.201		34.9		0.118617800		-0.2543739080		-2.7968294621		-0.237929000		-0.5428007739		-2.2673497726				2.2673497726

		00:12.301		35.0		0.117930000		-0.2284935266		-2.8090560436		-0.187385500		-0.5005747774		-2.2674801893				2.2674801893

		00:12.401		35.1		0.116473200		-0.1957778484		-2.8251466751		-0.143412500		-0.4351935041		-2.2721141851				2.2721141851

		00:12.501		35.2		0.114466100		-0.1568462998		-2.8426275253		-0.108146700		-0.3470150270		-2.2795399689				2.2795399689

		00:12.601		35.3		0.112242600		-0.1125475988		-2.8596978188		-0.083819130		-0.2383143277		-2.2886491244				2.2886491244

		00:12.701		35.4		0.110307900		-0.0639404207		-2.8752563000		-0.072259170		-0.1134662376		-2.2989770088				2.2989770088

		00:12.801		35.5		0.108788700		-0.0122512449		-2.8887836933		-0.074926400		0.0212904307		-2.3106403575				2.3106403575

		00:12.901		35.6		0.106562200		0.0411784649		-2.9002010822		-0.093343370		0.1585079307		-2.3242708808				2.3242708808

		00:13.001		35.7		0.104587600		0.0949479192		-2.9097692966		-0.125541200		0.2905046273		-2.3409288505				2.3409288505

		00:13.101		35.8		0.103084600		0.1476516128		-2.9180550575		-0.168999900		0.4104213215		-2.3619625217				2.3619625217

		00:13.201		35.9		0.101840400		0.1979309916		-2.9259698391		-0.220740700		0.5130914180		-2.3888313333				2.3888313333

		00:13.301		36.0		0.100594900		0.2445213944		-2.9348666668		-0.277515300		0.5955198688		-2.4229639432				2.4229639432

		00:13.401		36.1		0.099036000		0.2862914205		-2.9466588497		-0.336382700		0.6568956050		-2.4657257885				2.4657257885

		00:13.501		36.2		0.096708040		0.3221688867		-2.9631183147		-0.395226200		0.6986077939		-2.5182538206				2.5182538206

		00:13.601		36.3		0.091234460		0.3492507637		-2.9729619026		-0.454624300		0.7216922810		-2.5683151212				2.5683151212

		00:13.701		36.4		0.082978920		0.3676157594		-2.9855830669		-0.513193400		0.7296399297		-2.6227447127				2.6227447127

		00:13.801		36.5		0.071820860		0.3766944110		-3.0010423660		-0.570832200		0.7238473237		-2.6778902494				2.6778902494

		00:13.901		36.6		0.058967670		0.3765078485		-3.0186512470		-0.626810700		0.7048390663		-2.7286436122				2.7286436122

		00:14.001		36.7		0.048765440		0.3676650226		-3.0370812416		-0.677890400		0.6723524428		-2.7687892515				2.7687892515

		00:14.101		36.8		0.038329700		0.3502833247		-3.0377597809		-0.728534600		0.6260547134		-2.7755431908				2.7755431908

		00:14.201		36.9		0.028782020		0.3255695403		-3.0213487148		-0.779476700		0.5667602490		-2.7483850452				2.7483850452

		00:14.301		37.0		0.021306970		0.2954897583		-3.0085327625		-0.830782500		0.4962155494		-2.7101219293				2.7101219293

		00:14.401		37.1		0.014391530		0.2607768178		-2.9987592697		-0.884228800		0.4173887883		-2.6641806103				2.6641806103

		00:14.501		37.2		0.009731561		0.2221236676		-2.9909980297		-0.937245900		0.3339523791		-2.6148761049				2.6148761049

		00:14.601		37.3		0.005440647		0.1803202927		-2.9841322899		-0.989762500		0.2493204648		-2.5671215638				2.5671215638

		00:14.701		37.4		0.000956400		0.1363149434		-2.9771432877		-1.039562000		0.1660733315		-2.5259424703				2.5259424703

		00:14.801		37.5		-0.003840006		0.0912474245		-2.9659566879		-1.083564000		0.0855807157		-2.4923248528				2.4923248528

		00:14.901		37.6		-0.009094103		0.0463770181		-2.9360857010		-1.118835000		0.0081767292		-2.4558385438				2.4558385438

		00:15.001		37.7		-0.015046290		0.0027762686		-2.9007031918		-1.143141000		-0.0667185701		-2.4326368312				2.4326368312

		00:15.101		37.8		-0.021974810		-0.0382842720		-2.8586933613		-1.155234000		-0.1401178708		-2.4225200893				2.4225200893

		00:15.201		37.9		-0.029681010		-0.0756266192		-2.8094511032		-1.154572000		-0.2130233640		-2.4236046624				2.4236046624

		00:15.301		38.0		-0.038068410		-0.1082653478		-2.7531278133		-1.141917000		-0.2855710135		-2.4325869603				2.4325869603

		00:15.401		38.1		-0.046325900		-0.1358551234		-2.6761083603		-1.118337000		-0.3556802679		-2.4288059394				2.4288059394

		00:15.501		38.2		-0.054161520		-0.1583674401		-2.5775787830		-1.086600000		-0.4215427306		-2.4054150139				2.4054150139

		00:15.601		38.3		-0.061872240		-0.1755056530		-2.4793238640		-1.050188000		-0.4817000618		-2.3814807864				2.3814807864

		00:15.701		38.4		-0.067830930		-0.1875939369		-2.3879675865		-1.010340000		-0.5343550922		-2.3592918420				2.3592918420

		00:15.801		38.5		-0.071436160		-0.1953683943		-2.3060076237		-0.968728500		-0.5767753132		-2.3354657476				2.3354657476

		00:15.901		38.6		-0.074662260		-0.1996296048		-2.2355268002		-0.929005000		-0.6080582795		-2.3093946658				2.3093946658

		00:16.002		38.7		-0.075678570		-0.2003113776		-2.1934392452		-0.890297500		-0.6287239693		-2.3000269898				2.3000269898

		00:16.102		38.8		-0.076089860		-0.1977418959		-2.1816439629		-0.854434900		-0.6390430175		-2.3101888764				2.3101888764

		00:16.202		38.9		-0.075909480		-0.1920846850		-2.1992635727		-0.821169700		-0.6387119605		-2.3396698120				2.3396698120

		00:16.302		39.0		-0.075167410		-0.1833476126		-2.2430872917		-0.790019400		-0.6272598847		-2.3864620960				2.3864620960

		00:16.402		39.1		-0.072928660		-0.1714275330		-2.3082351685		-0.759465800		-0.6039738482		-2.4471237129				2.4471237129

		00:16.502		39.2		-0.070020000		-0.1563314348		-2.3844990730		-0.729763000		-0.5674097015		-2.5110763924				2.5110763924

		00:16.602		39.3		-0.066751530		-0.1380577236		-2.4601736069		-0.700779200		-0.5168901714		-2.5678443082				2.5678443082

		00:16.702		39.4		-0.061942190		-0.1161781698		-2.5390496254		-0.671455000		-0.4529730075		-2.6254574784				2.6254574784

		00:16.802		39.5		-0.056665950		-0.0907551944		-2.6172556877		-0.643411600		-0.3762805227		-2.6828722892				2.6828722892

		00:16.902		39.6		-0.051548690		-0.0620401129		-2.6919679642		-0.618195200		-0.2876342175		-2.7390138074				2.7390138074

		00:17.002		39.7		-0.046487060		-0.0304736141		-2.7614769936		-0.596911500		-0.1885140146		-2.7932478977				2.7932478977

		00:17.102		39.8		-0.041606570		0.0033389782		-2.8185930252		-0.580967700		-0.0813282765		-2.8375235020				2.8375235020

		00:17.202		39.9		-0.037166030		0.0387954898		-2.8594553471		-0.571756100		0.0307715065		-2.8678051955				2.8678051955

		00:17.302		40.0		-0.032749530		0.0751065984		-2.8973462582		-0.569882900		0.1439267769		-2.8983378745				2.8983378745

		00:17.402		40.1		-0.028302860		0.1113790199		-2.9336240292		-0.575882200		0.2541830622		-2.9296475130				2.9296475130

		00:17.502		40.2		-0.023651190		0.1467236727		-2.9701671600		-0.589635300		0.3574350433		-2.9618152748				2.9618152748

		00:17.602		40.3		-0.018708110		0.1802877933		-3.0093169212		-0.610605800		0.4496266708		-2.9949321150				2.9949321150

		00:17.702		40.4		-0.013300910		0.2112648785		-3.0537292957		-0.637737100		0.5269971961		-3.0290533890				3.0290533890

		00:17.802		40.5		-0.005934370		0.2388731241		-3.1060309410		-0.668332000		0.5860148453		-3.0637570830				3.0637570830

		00:17.902		40.6		0.003406435		0.2629559636		-3.1424934864		-0.700924000		0.6239778133		-3.0719103121				3.0719103121

		00:18.002		40.7		0.013983050		0.2823844254		-3.1749885082		-0.734637800		0.6394800759		-3.0636290902				3.0636290902

		00:18.102		40.8		0.028425220		0.2958002090		-3.2108941078		-0.765429100		0.6333608075		-3.0465876821				3.0465876821

		00:18.202		40.9		0.043179110		0.3018877208		-3.2483382225		-0.795550500		0.6081882326		-3.0200234131				3.0200234131

		00:18.302		41.0		0.056669350		0.2980768979		-3.2491369247		-0.825557200		0.5670243624		-2.9480918302				2.9480918302

		00:18.402		41.1		0.070145820		0.2848251760		-3.2384812832		-0.853533800		0.5145559623		-2.8603545449				2.8603545449

		00:18.502		41.2		0.083573520		0.2627263963		-3.2298617363		-0.878510300		0.4539458152		-2.7749168660				2.7749168660

		00:18.602		41.3		0.094194030		0.2324381769		-3.2234447002		-0.902064900		0.3881238015		-2.6957917905				2.6957917905

		00:18.702		41.4		0.102432400		0.1950563639		-3.2190103531		-0.922449800		0.3191556056		-2.6263506125				2.6263506125

		00:18.802		41.5		0.108362700		0.1514894217		-3.2080903053		-0.938243700		0.2479312920		-2.5620949082				2.5620949082

		00:18.902		41.6		0.113001600		0.1038038731		-3.1921830177		-0.947203000		0.1751843128		-2.5070784988				2.5070784988

		00:19.002		41.7		0.117228800		0.0541749932		-3.1797845364		-0.947342600		0.1009167253		-2.4701146282				2.4701146282

		00:19.102		41.8		0.121165500		0.0040763640		-3.1698684692		-0.937954700		0.0250203810		-2.4505829163				2.4505829163

		00:19.202		41.9		0.123228200		-0.0450097173		-3.1620039940		-0.920663500		-0.0522709424		-2.4474724126				2.4474724126

		00:19.302		42.0		0.124604300		-0.0916425064		-3.1563851833		-0.894950700		-0.1302229339		-2.4592964330				2.4592964330

		00:19.402		42.1		0.125289500		-0.1344705969		-3.1538319588		-0.862025100		-0.2074488724		-2.4844053367				2.4844053367

		00:19.502		42.2		0.125023100		-0.1722698212		-3.1557354927		-0.823726900		-0.2818827580		-2.5213636756				2.5213636756

		00:19.602		42.3		0.123453700		-0.2039639801		-3.1638844013		-0.782174600		-0.3508417552		-2.5691856534				2.5691856534

		00:19.702		42.4		0.120224200		-0.2286423594		-3.1803455353		-0.739523200		-0.4111567143		-2.6274115072				2.6274115072

		00:19.802		42.5		0.115256000		-0.2455727160		-3.2072136402		-0.697582500		-0.4592358422		-2.6960592820				2.6960592820

		00:19.902		42.6		0.109264200		-0.2540021539		-3.2436552048		-0.657345600		-0.4912494254		-2.7732579746				2.7732579746

		00:20.002		42.7		0.099984840		-0.2513894439		-3.2675886154		-0.622820000		-0.5020348253		-2.8377294800				2.8377294800

		00:20.102		42.8		0.088525250		-0.2383805215		-3.2837133408		-0.594470500		-0.4882729511		-2.8919744572				2.8919744572

		00:20.202		42.9		0.076437330		-0.2165179104		-3.3004407883		-0.572545700		-0.4475580068		-2.9416524655				2.9416524655

		00:20.302		43.0		0.065201520		-0.1867538691		-3.3170967102		-0.557618300		-0.3792439007		-2.9855214980				2.9855214980

		00:20.402		43.1		0.055278590		-0.1502412856		-3.3332931995		-0.551295200		-0.2850611083		-3.0237079784				3.0237079784

		00:20.502		43.2		0.045417040		-0.1080917567		-3.3358530998		-0.556536400		-0.1689762295		-3.0441640422				3.0441640422

		00:20.602		43.3		0.035689010		-0.0618759133		-3.3178672791		-0.574215300		-0.0367382128		-3.0420390409				3.0420390409

		00:20.702		43.4		0.026123940		-0.0135126328		-3.2995889187		-0.604205100		0.1047622678		-3.0407202585				3.0407202585

		00:20.802		43.5		0.015822420		0.0354016982		-3.2801690102		-0.645961600		0.2485148292		-3.0423556324				3.0423556324

		00:20.902		43.6		0.005059428		0.0832247883		-3.2586812973		-0.696493800		0.3881791214		-3.0487595485				3.0487595485

		00:21.002		43.7		-0.006469002		0.1284603029		-3.2226974964		-0.752441000		0.5184058381		-3.0488329829				3.0488329829

		00:21.102		43.8		-0.018445660		0.1700910926		-3.1479687691		-0.809582800		0.6360533855		-3.0192106651				3.0192106651

		00:21.202		43.9		-0.031421580		0.2065923065		-3.0624666214		-0.864769800		0.7395641258		-2.9888409682				2.9888409682

		00:21.302		44.0		-0.045515280		0.2370022237		-2.9661269188		-0.915041600		0.8264979892		-2.9541925920				2.9541925920

		00:21.402		44.1		-0.058162130		0.2628187835		-2.8137569427		-0.956248900		0.8954288281		-2.8632759202				2.8632759202

		00:21.502		44.2		-0.071058680		0.2829389870		-2.6500942707		-0.990231500		0.9474806284		-2.7583679163				2.7583679163

		00:21.602		44.3		-0.079173430		0.2982552052		-2.4821836948		-1.012843000		0.9825796482		-2.6401734406				2.6401734406

		00:21.702		44.4		-0.084190770		0.3108030856		-2.3085947037		-1.028593000		1.0026014668		-2.5014758153				2.5014758153

		00:21.802		44.5		-0.087803690		0.3199742436		-2.1715846062		-1.042225000		1.0114967048		-2.3867278418				2.3867278418

		00:21.902		44.6		-0.088282720		0.3266138136		-2.0866351128		-1.054885000		1.0121563979		-2.3109737276				2.3109737276

		00:22.002		44.7		-0.088717910		0.3312858939		-2.0662381649		-1.072560000		1.0049853536		-2.2844039206				2.2844039206

		00:22.102		44.8		-0.088571620		0.3340899944		-2.1182384491		-1.097443000		0.9893669611		-2.3128522678				2.3128522678

		00:22.202		44.9		-0.088537530		0.3345246315		-2.2438251972		-1.132488000		0.9637742456		-2.3958898146				2.3958898146

		00:22.302		45.0		-0.083937260		0.3314338923		-2.4351603985		-1.174429000		0.9255640118		-2.5240239881				2.5240239881

		00:22.402		45.1		-0.075922190		0.3242479563		-2.6573596001		-1.224348000		0.8686662628		-2.6553284812				2.6553284812

		00:22.502		45.2		-0.060214180		0.3114858270		-2.8753073215		-1.276115000		0.7932593749		-2.7573996670				2.7573996670

		00:22.602		45.3		-0.043957690		0.2903351188		-3.0732901096		-1.332888000		0.7023769848		-2.8223576572				2.8223576572

		00:22.702		45.4		-0.025541790		0.2606281936		-3.2070186138		-1.386682000		0.6028846887		-2.8172624484				2.8172624484

		00:22.802		45.5		-0.010140290		0.2199932188		-3.3214032650		-1.436134000		0.5025825758		-2.8025357100				2.8025357100

		00:22.902		45.6		0.004419196		0.1701070815		-3.3873322010		-1.472939000		0.4051621543		-2.7590990417				2.7590990417

		00:23.002		45.7		0.016583370		0.1123401299		-3.4226453304		-1.493318000		0.3092104746		-2.7124054442				2.7124054442

		00:23.102		45.8		0.027626390		0.0487171784		-3.4522111416		-1.492665000		0.2121024359		-2.6928542685				2.6928542685

		00:23.202		45.9		0.036665040		-0.0181345623		-3.4776186943		-1.470684000		0.1097550653		-2.7026453631				2.7026453631

		00:23.302		46.0		0.044019500		-0.0856280178		-3.5003166199		-1.428204000		-0.0009848632		-2.7397575525				2.7397575525

		00:23.402		46.1		0.051070130		-0.1513085663		-3.5215406418		-1.367044000		-0.1210449149		-2.7984359039				2.7984359039

		00:23.502		46.2		0.057334290		-0.2124006599		-3.5224575996		-1.292166000		-0.2480962419		-2.8505611033				2.8505611033

		00:23.602		46.3		0.063183660		-0.2669758797		-3.5206711292		-1.207978000		-0.3773493793		-2.9041350899				2.9041350899

		00:23.702		46.4		0.069415580		-0.3132168353		-3.5189747810		-1.118011000		-0.5019893803		-2.9534949935				2.9534949935

		00:23.802		46.5		0.076246180		-0.3494140804		-3.5175418854		-1.025188000		-0.6148266282		-2.9924610865				2.9924610865

		00:23.902		46.6		0.083482360		-0.3740296662		-3.5168604851		-0.931487700		-0.7092651934		-3.0182822114				3.0182822114

		00:24.002		46.7		0.089360320		-0.3857914805		-3.5176143646		-0.839362600		-0.7797189290		-3.0315016725				3.0315016725

		00:24.102		46.8		0.093157920		-0.3838829398		-3.5203566551		-0.749672900		-0.8213582322		-3.0347829462				3.0347829462

		00:24.202		46.9		0.094722050		-0.3681266308		-3.5251717567		-0.662804400		-0.8296342922		-3.0313837162				3.0313837162

		00:24.302		47.0		0.094448410		-0.3390207589		-3.5316143036		-0.579341900		-0.8002049080		-3.0242250581				3.0242250581

		00:24.402		47.1		0.093061840		-0.2976153791		-3.5389671326		-0.500868300		-0.7295502883		-3.0157836065				3.0157836065

		00:24.502		47.2		0.091261350		-0.2453470677		-3.5465590954		-0.430620400		-0.6161255341		-3.0081970299				3.0081970299

		00:24.602		47.3		0.089523090		-0.1839278340		-3.5539448261		-0.373482100		-0.4616787905		-3.0031548174				3.0031548174

		00:24.702		47.4		0.088045210		-0.1152906418		-3.5609254837		-0.335159300		-0.2722913570		-3.0017544331				3.0017544331

		00:24.802		47.5		0.086942750		-0.0415548347		-3.5674970150		-0.320575900		-0.0586371116		-3.0046715452				3.0046715452

		00:24.902		47.6		0.085246620		0.0350158662		-3.5737874508		-0.333378200		0.1649562346		-3.0126571375				3.0126571375

		00:25.002		47.7		0.082536200		0.1120686904		-3.5800063610		-0.373273300		0.3826500035		-3.0269902455				3.0269902455

		00:25.102		47.8		0.079756660		0.1872251779		-3.5864148140		-0.435162800		0.5798678334		-3.0494699846				3.0494699846

		00:25.202		47.9		0.076739480		0.2581438720		-3.5933136940		-0.512565500		0.7457277757		-3.0818202083				3.0818202083

		00:25.302		48.0		0.073513790		0.3225775659		-3.6010437012		-0.597900700		0.8743009976		-3.1247823222				3.1247823222

		00:25.402		48.1		0.069946610		0.3784295619		-3.6099846363		-0.684492100		0.9644236557		-3.1773498143				3.1773498143

		00:25.502		48.2		0.065586160		0.4238281548		-3.6205124855		-0.767891400		1.0183652345		-3.2364245491				3.2364245491

		00:25.602		48.3		0.060502230		0.4572555423		-3.6328475475		-0.845542500		1.0399430444		-3.2967686866				3.2967686866

		00:25.702		48.4		0.055279820		0.4777486324		-3.6467635632		-0.916707600		1.0328753223		-3.3509653359				3.3509653359

		00:25.802		48.5		0.048451210		0.4843879044		-3.6490507126		-0.984656500		0.9995289416		-3.3773664741				3.3773664741

		00:25.902		48.6		0.041084530		0.4777674973		-3.6411423683		-1.051659000		0.9415201466		-3.3701251161				3.3701251161

		00:26.002		48.7		0.036504280		0.4594597220		-3.6365213394		-1.118101000		0.8604083610		-3.3387230514				3.3387230514

		00:26.102		48.8		0.033942010		0.4301453233		-3.6353478432		-1.187805000		0.7596087130		-3.2836477519				3.2836477519

		00:26.202		48.9		0.032384090		0.3903527558		-3.6364216805		-1.263178000		0.6447762513		-3.2084417388				3.2084417388

		00:26.302		49.0		0.031247560		0.3408237100		-3.6381595135		-1.343887000		0.5227872932		-3.1196957606				3.1196957606

		00:26.402		49.1		0.030003170		0.2827492952		-3.6392180920		-1.427087000		0.4003547867		-3.0265983182				3.0265983182

		00:26.502		49.2		0.028016190		0.2178104520		-3.6386234760		-1.507955000		0.2826333727		-2.9400413440				2.9400413440

		00:26.602		49.3		0.025200700		0.1481138170		-3.6356630325		-1.579891000		0.1720736620		-2.8712665706				2.8712665706

		00:26.702		49.4		0.021327010		0.0759787261		-3.6241786480		-1.636383000		0.0678536817		-2.8246015188				2.8246015188

		00:26.802		49.5		0.016271970		0.0043956237		-3.6057109833		-1.672051000		-0.0329670156		-2.8084376800				2.8084376800

		00:26.902		49.6		0.008801124		-0.0637628958		-3.5831782818		-1.685019000		-0.1350035170		-2.8274742408				2.8274742408

		00:27.002		49.7		-0.000249851		-0.1258556098		-3.5559759140		-1.674233000		-0.2423794690		-2.8777937042				2.8777937042

		00:27.102		49.8		-0.011031640		-0.1799523830		-3.4970541000		-1.642455000		-0.3565171837		-2.9240256383				2.9240256383

		00:27.202		49.9		-0.022357230		-0.2244536877		-3.4140050411		-1.593522000		-0.4756889759		-2.9634367826				2.9634367826

		00:27.302		50.0		-0.035075410		-0.2582510114		-3.3218853474		-1.539898000		-0.5466625488		-3.1560205097				3.1560205097
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Calc NY at AA1 (g's)
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		0.0417222293

		0.0417233868

		0.0417245443

		0.0417257018

		0.0417268593

		0.0417280168

		0.0417291743

		0.0417303318

		0.0417314893

		0.0417326468

		0.0417338043

		0.0417349618

		0.0417361193

		0.0417372768

		0.0417384343

		0.0417395918

		0.0417407493

		0.0417419068

		0.0417430643

		0.0417442218

		0.0417453793

		0.0417465368

		0.0417476943

		0.0417488518

		0.0417500093

		0.0417511668

		0.0417523243

		0.0417534818

		0.0417546393

		0.0417557968

		0.0417569543

		0.0417581118

		0.0417592693

		0.0417604268

		0.0417615843

		0.0417627418

		0.0417638993

		0.0417650568

		0.0417662143

		0.0417673718

		0.0417685293

		0.0417696868

		0.0417708443

		0.0417720018

		0.0417731593

		0.0417743168

		0.0417754743

		0.0417766318

		0.0417777893

		0.0417789468

		0.0417801043

		0.0417812618

		0.0417824193

		0.0417835768

		0.0417847343

		0.0417858918

		0.0417870493

		0.0417882068

		0.0417893643

		0.0417905218

		0.0417916793

		0.0417928368

		0.0417939943

		0.0417951518

		0.0417963093

		0.0417974668

		0.0417986243

		0.0417997818

		0.0418009393

		0.0418020968

		0.0418032543

		0.0418044118

		0.0418055693

		0.0418067268

		0.0418078843

		0.0418090418

		0.0418101993

		0.0418113568

		0.0418125143

		0.0418136718

		0.0418148293

		0.0418159868

		0.0418171443

		0.0418183018

		0.0418194593

		0.0418206168

		0.0418217743

		0.0418229318

		0.0418240893

		0.0418252468

		0.0418264043

		0.0418275618

		0.0418287193

		0.0418298768

		0.0418310343

		0.0418321918

		0.0418333493

		0.0418345068

		0.0418356643

		0.0418368218

		0.0418379793

		0.0418391368

		0.0418402943

		0.0418414518

		0.0418426093

		0.0418437668

		0.0418449243

		0.0418460818

		0.0418472393

		0.0418483968

		0.0418495543

		0.0418507118

		0.0418518693

		0.0418530268

		0.0418541843

		0.0418553418

		0.0418564993

		0.0418576568

		0.0418588143

		0.0418599718

		0.0418611293

		0.0418622868

		0.0418634443

		0.0418646018

		0.0418657593

		0.0418669168

		0.0418680743

		0.0418692318

		0.0418703893

		0.0418715468

		0.0418727043

		0.0418738618

		0.0418750193



Calc NZ at AA1 (g's)

Time (s)

Z (g's)

0.8522966433

0.8529704738

0.8539488245

0.8528325241

0.8538467106

0.8569839594

0.8579949804

0.8590094859

0.860024986

0.8610412296

0.8620580715

0.8630756287

0.8640938416

0.8651127124

0.8661322366

0.867152476

0.8681733138

0.8691948622

0.870217009

0.8712398137

0.872263329

0.8732874427

0.8743122168

0.8753376418

0.8763636605

0.8773903372

0.8784176695

0.8794456003

0.8804741843

0.8815033621

0.8825331978

0.8835636319

0.8845947217

0.8856264028

0.8866586824

0.8876916175

0.8861247161

0.884577132

0.8856572969

0.8867187503

0.8877343671

0.8886657669

0.8894444001

0.8899885386

0.8902067594

0.889999988

0.889263469

0.8878891385

0.8857671054

0.8827880995

0.878844853

0.8738871728

0.8678335962

0.860505445

0.8517796682

0.8416130225

0.8299936882

0.8169438945

0.8025236402

0.7868344756

0.770022771

0.7522833713

0.7338626025

0.7150614844

0.6961772354

0.6776863204

0.6602269244

0.6443619184

0.6320390558

0.6220013299

0.6147270407

0.6107782307

0.6116148532

0.6199869879

0.636047014

0.6610253049

0.6962117434

0.7425149275

0.8015638765

0.876274701

0.9603187077

1.2815596269

1.6307716439

1.7323559268

1.8126151293

1.8359532949

1.8485368081

1.8246108691

1.7929407175

1.767848823

1.7335700482

1.6967848419

1.6699383847

1.6511441811

1.6374671671

1.6038248993

1.5701554536

1.5332611596

1.4931268267

1.4281011642

1.36404332

1.3032183711

1.2517794189

1.2058025641

1.1774165891

1.1657094998

1.1689070069

1.1838187903

1.2074211047

1.2295922251

1.2538047838

1.277092374

1.2983801623

1.3173105417

1.3341974742

1.3501260034

1.365039532

1.3797070749

1.3948955441

1.4114606295

1.4305115473

1.4536757648

1.4834139925

1.5232398652

1.5776984396

1.6477055306

1.7244691534

1.8144534617

1.9119998586

1.9648919873

2.0058349059

2.0261259356

2.0057004132

1.980264088

1.952259989

1.9238934927

1.8842008276

1.8419687562

1.8049859267

1.7737975062

1.748422235

1.7214262015

1.6779393806

1.6341980735

1.5890185307

1.5261083236

1.4514954437

1.3756566118

1.294197802

1.2123122439

1.1390541403

1.0760571569

1.026877707

0.9901306418

0.967141394

0.957512775

0.9605052179

0.9751685105

1.0004195412

1.0350908257

1.0779593938

1.1274660963

1.1824098541

1.2413763489

1.3031537817

1.366745931

1.4310598265

1.4946631411

1.5529171708

1.6063009832

1.6579060739

1.7078559849

1.7562432075

1.8033655282

1.8495086201

1.8903051674

1.9268517052

1.9647579411

2.0051191624

2.0489441588

2.0972463391

2.1495195152

2.1804357397

2.2098138002

2.2386421686

2.2426478921

2.220877638

2.1952576684

2.1451903951

2.0776963865

2.0153782561

1.959991726

1.9007508014

1.8413765178

1.7916623328

1.7502001239

1.7156654777

1.6867005331

1.6626619888

1.6295260732

1.6006681536

1.5752995595

1.5546051156

1.5403522045

1.5345404807

1.5389286828

1.5545536539

1.5813762728

1.6181793889

1.6627760151

1.7124686943

1.7661467621

1.8051234316

1.8436154864

1.8815836043

1.9199324134

1.9602182113

2.005351785

2.0357794178

2.0737962466

2.1197000289

2.1740736327

2.2350582258

2.2644152927

2.2941327531

2.3219720901

2.3012046435

2.2721502964

2.2372482667

2.171796302

2.1135091786

2.0651546677

2.0263115578

1.9956477896

1.9714504316

1.9520258683

1.9359508713

1.9222018733

1.9101818708

1.8996765999

1.8907670833

1.8837137308

1.8788388801

1.876424827

1.8766426039

1.8795242643

1.8849780768

1.8928389643

1.9029275969

1.9151275388

1.9295438594

1.9462997261

1.9648661949

1.9881842435

2.0159031558

2.0470630418

2.0826953953

2.1227843284

2.1669333388

2.2144121623

2.2642390108

2.3145493148

2.3447834964

2.3681608413

2.3911523095

2.4141585072

2.4374787598

2.4478411268

2.4499410863

2.4544869557

2.4611956799

2.4694921511

2.4786267795

2.4875619522

2.4747744139

2.4564881323

2.4349368961

2.4101029546

2.382474849

2.3529675513

2.3199765101

2.2781801797

2.2415875441

2.2104001625

2.1849888419

2.1656481275

2.1527467119

2.1467749187

2.1483026895

2.1578887205

2.1759857044

2.2024172627

2.2285686455

2.2617895493

2.3008454783

2.3445872217

2.3916572449

2.4405410368

2.4896393559

2.5312260064

2.5475088051

2.5602447305

2.5698012345

2.5766775845

2.5814526155

2.5710336721

2.5490427529

2.526959722

2.5050116841

2.4832351352

2.4603218277

2.410769044

2.3552328567

2.2967962311

2.2344541621

2.1507070568

2.0586464338

1.9687161751

1.8830147622

1.7991613068

1.7271802255

1.675442071

1.6483839488

1.6500080501

1.683614516

1.7512081561

1.8485837319

1.9615922613

2.0903758961

2.2071543956

2.2961284418

2.3633040129

2.375803359

2.38394587

2.3747057937

2.3485188781

2.3367397716

2.340198323

2.3575812725

2.3574376411

2.3641486285

2.3736437094

2.381531849

2.385360455

2.3667570451

2.3375035548

2.3099599811

2.2879332996

2.2736903271

2.2673497726

2.2674801893

2.2721141851

2.2795399689

2.2886491244

2.2989770088

2.3106403575

2.3242708808

2.3409288505

2.3619625217

2.3888313333

2.4229639432

2.4657257885

2.5182538206

2.5683151212

2.6227447127

2.6778902494

2.7286436122

2.7687892515

2.7755431908

2.7483850452

2.7101219293

2.6641806103

2.6148761049

2.5671215638

2.5259424703

2.4923248528

2.4558385438

2.4326368312

2.4225200893

2.4236046624

2.4325869603

2.4288059394

2.4054150139

2.3814807864

2.359291842

2.3354657476

2.3093946658

2.3000269898

2.3101888764

2.339669812

2.386462096

2.4471237129

2.5110763924

2.5678443082

2.6254574784

2.6828722892

2.7390138074

2.7932478977

2.837523502

2.8678051955

2.8983378745

2.929647513

2.9618152748

2.994932115

3.029053389

3.063757083

3.0719103121

3.0636290902






Data

		STS-107 Estimated Sensed Accelerations at the Crew Compartment

		March 15, 2005

												Jeremy Rea

		Location relative to CG:										NASA Johnson Space Center

		Delta X (forward from CG)		695.02		inches		57.918		feet		Flight Mechanics and Trajectory Design, Mail Code: EG5

		Delta Y (left from CG)		-6.23		inches		-0.519		feet		Phone: (281) 483-6761

		Delta Z (up from CG)		-26.29		inches		-2.191		feet		Email: jeremy.r.rea@nasa.gov

		Notes:		1) The load factors are the sensed accelerations at the center of gravity of the Orbiter

				2) The values calculated at AA1 are the sensed accelerations at the crew compartment

				3) The values for the Y and Z axes were taken directly from analysis completed by Joe Gamble (retired)

				4) The values for the X axis were calculated using the same trajectory data as for the Y and Z axes

						Sensed Acceleration at the CG						Sensed Acceleration at the Crew Compartment

		GMT		Time (s)		Load Factor X (g's)		Load Factor Y (g's)		Load Factor Z (g's)		Calc NX at AA1 (g's)		Calc NY at AA1 (g's)		Calc NZ at AA1 (g's)

		59:37.400		0.0		-0.047891000		-0.0041916515		-0.8522979021		-0.050636330		-0.0041926929		-0.8522966433				0.8522966433

		59:37.500		0.1		-0.047912750		-0.0039488100		-0.8529717326		-0.047963070		-0.0039498514		-0.8529704738				0.8529704738

		59:37.600		0.2		-0.047944270		-0.0038970325		-0.8539500833		-0.047972240		-0.0038980738		-0.8539488245				0.8539488245

		59:37.700		0.3		-0.047976840		-0.0038684602		-0.8549588919		-0.048005210		-0.0038272143		-0.8528325241				0.8528325241

		59:37.800		0.4		-0.048009550		-0.0038423615		-0.8559713960		-0.048042770		-0.0038310952		-0.8538467106				0.8538467106

		59:37.900		0.5		-0.048042300		-0.0038164996		-0.8569848537		-0.048070960		-0.0038411612		-0.8569839594				0.8569839594

		59:38.000		0.6		-0.048075070		-0.0037906335		-0.8579990268		-0.048103250		-0.0037749213		-0.8579949804				0.8579949804

		59:38.100		0.7		-0.048107880		-0.0037647376		-0.8590138555		-0.048136010		-0.0037446753		-0.8590094859				0.8590094859

		59:38.200		0.8		-0.048140720		-0.0037388089		-0.8600293994		-0.048168830		-0.0037182719		-0.8600249860				0.8600249860

		59:38.300		0.9		-0.048173580		-0.0037128469		-0.8610456586		-0.048201700		-0.0036922517		-0.8610412296				0.8610412296

		59:38.400		1.0		-0.048206480		-0.0036868518		-0.8620625138		-0.048234580		-0.0036662432		-0.8620580715				0.8620580715

		59:38.500		1.1		-0.048239400		-0.0036608232		-0.8630800843		-0.048267500		-0.0036402058		-0.8630756287				0.8630756287

		59:38.600		1.2		-0.048272350		-0.0036347613		-0.8640983105		-0.048300450		-0.0036141357		-0.8640938416				0.8640938416

		59:38.700		1.3		-0.048305330		-0.0036086661		-0.8651171923		-0.048333420		-0.0035880326		-0.8651127124				0.8651127124

		59:38.800		1.4		-0.048338330		-0.0035825372		-0.8661367297		-0.048366420		-0.0035618956		-0.8661322366				0.8661322366

		59:38.900		1.5		-0.048371370		-0.0035563747		-0.8671569824		-0.048399450		-0.0035357249		-0.8671524760				0.8671524760

		59:39.000		1.6		-0.048404430		-0.0035301787		-0.8681778312		-0.048432510		-0.0035095210		-0.8681733138				0.8681733138

		59:39.100		1.7		-0.048437520		-0.0035039491		-0.8691993952		-0.048465600		-0.0034832835		-0.8691948622				0.8691948622

		59:39.200		1.8		-0.048470630		-0.0034776859		-0.8702215552		-0.048498710		-0.0034570123		-0.8702170090				0.8702170090

		59:39.300		1.9		-0.048503780		-0.0034513888		-0.8712443709		-0.048531850		-0.0034307073		-0.8712398137				0.8712398137

		59:39.400		2.0		-0.048536940		-0.0034250577		-0.8722679019		-0.048565010		-0.0034043681		-0.8722633290				0.8722633290

		59:39.500		2.1		-0.048570140		-0.0033986932		-0.8732920289		-0.048598210		-0.0033779957		-0.8732874427				0.8732874427

		59:39.600		2.2		-0.048603370		-0.0033722944		-0.8743168116		-0.048631430		-0.0033515891		-0.8743122168				0.8743122168

		59:39.700		2.3		-0.048636620		-0.0033458618		-0.8753422499		-0.048664680		-0.0033251486		-0.8753376418				0.8753376418

		59:39.800		2.4		-0.048669900		-0.0033193952		-0.8763682842		-0.048697950		-0.0032986742		-0.8763636605				0.8763636605

		59:39.900		2.5		-0.048703200		-0.0032928947		-0.8773949742		-0.048731250		-0.0032721658		-0.8773903372				0.8773903372

		59:40.000		2.6		-0.048736520		-0.0032663599		-0.8784223199		-0.048764570		-0.0032456232		-0.8784176695				0.8784176695

		59:40.100		2.7		-0.048769880		-0.0032397909		-0.8794502616		-0.048797920		-0.0032190464		-0.8794456003				0.8794456003

		59:40.200		2.8		-0.048803260		-0.0032131879		-0.8804788589		-0.048831290		-0.0031924357		-0.8804741843				0.8804741843

		59:40.300		2.9		-0.048836660		-0.0031865505		-0.8815080523		-0.048864700		-0.0031657904		-0.8815033621				0.8815033621

		59:40.400		3.0		-0.048870100		-0.0031598790		-0.8825379014		-0.048898130		-0.0031391113		-0.8825331978				0.8825331978

		59:40.500		3.1		-0.048903560		-0.0031331729		-0.8835683465		-0.048931580		-0.0031123974		-0.8835636319				0.8835636319

		59:40.600		3.2		-0.048937030		-0.0031064325		-0.8845994473		-0.048965050		-0.0030856493		-0.8845947217				0.8845947217

		59:40.700		3.3		-0.048970540		-0.0030796579		-0.8856311440		-0.048998560		-0.0030588671		-0.8856264028				0.8856264028

		59:40.800		3.4		-0.049004070		-0.0030528486		-0.8866634369		-0.049032080		-0.0030320501		-0.8866586824				0.8866586824

		59:40.900		3.5		-0.049037630		-0.0030260049		-0.8876963854		-0.049065630		-0.0030051988		-0.8876916175				0.8876916175

		59:41.000		3.6		-0.049071200		-0.0029991267		-0.8887298703		-0.049026410		-0.0058311991		-0.8861247161				0.8861247161

		59:41.100		3.7		-0.049102690		-0.0027831583		-0.8897894621		-0.048980560		-0.0083987604		-0.8845771320				0.8845771320

		59:41.200		3.8		-0.049129180		-0.0021429306		-0.8908965588		-0.048993130		-0.0066593309		-0.8856572969				0.8856572969

		59:41.300		3.9		-0.049149750		-0.0010788930		-0.8920096159		-0.048988020		-0.0032657130		-0.8867187503				0.8867187503

		59:41.400		4.0		-0.049174450		0.0004059253		-0.8930584788		-0.048979200		0.0014835073		-0.8877343671				0.8877343671

		59:41.500		4.1		-0.049232430		0.0023067091		-0.8939478993		-0.048997920		0.0075707517		-0.8886657669				0.8886657669

		59:41.600		4.2		-0.049289920		0.0046167811		-0.8945603967		-0.049012820		0.0149718066		-0.8894444001				0.8894444001

		59:41.700		4.3		-0.049343650		0.0073275305		-0.8947596550		-0.049024310		0.0236555916		-0.8899885386				0.8899885386

		59:41.800		4.4		-0.049390000		0.0104283541		-0.8943945765		-0.049034080		0.0335840656		-0.8902067594				0.8902067594

		59:41.900		4.5		-0.049425050		0.0139066279		-0.8933035135		-0.049045730		0.0447121797		-0.8899999880				0.8899999880

		59:42.000		4.6		-0.049444740		0.0177477188		-0.8913187981		-0.049065300		0.0569879222		-0.8892634690				0.8892634690

		59:42.100		4.7		-0.049444940		0.0219350513		-0.8882718086		-0.049101870		0.0703527468		-0.8878891385				0.8878891385

		59:42.200		4.8		-0.049421590		0.0264502298		-0.8839972019		-0.049168230		0.0847420710		-0.8857671054				0.8857671054

		59:42.300		4.9		-0.049370780		0.0312732309		-0.8783380389		-0.049281410		0.1000858672		-0.8827880995				0.8827880995

		59:42.400		5.0		-0.049288860		0.0363826640		-0.8711496592		-0.049463290		0.1163098391		-0.8788448530				0.8788448530

		59:42.500		5.1		-0.049172570		0.0417560972		-0.8623037934		-0.049746310		0.1329780402		-0.8738871728				0.8738871728

		59:42.600		5.2		-0.049019160		0.0473680012		-0.8516976237		-0.050163260		0.1496359397		-0.8678335962				0.8678335962

		59:42.700		5.3		-0.048826930		0.0531829372		-0.8392785788		-0.050738820		0.1665185348		-0.8605054450				0.8605054450

		59:42.800		5.4		-0.048595220		0.0591636077		-0.8250415921		-0.051506700		0.1838600598		-0.8517796682				0.8517796682

		59:42.900		5.5		-0.048324490		0.0652739555		-0.8090291023		-0.052511240		0.2015430070		-0.8416130225				0.8416130225

		59:43.000		5.6		-0.048016410		0.0714797750		-0.7913340330		-0.053802160		0.2194576008		-0.8299936882				0.8299936882

		59:43.100		5.7		-0.047673890		0.0777493194		-0.7721026540		-0.055434340		0.2375036733		-0.8169438945				0.8169438945

		59:43.200		5.8		-0.047279850		0.0840537548		-0.7515366673		-0.057446340		0.2555922709		-0.8025236402				0.8025236402

		59:43.300		5.9		-0.046854400		0.0903675631		-0.7298949957		-0.059917400		0.2736468157		-0.7868344756				0.7868344756

		59:43.400		6.0		-0.046410450		0.0966687724		-0.7074950933		-0.062922710		0.2916039132		-0.7700227710				0.7700227710

		59:43.500		6.1		-0.046210800		0.1029390469		-0.6847148538		-0.066790260		0.3094132171		-0.7522833713				0.7522833713

		59:43.600		6.2		-0.046128410		0.1091635376		-0.6619944572		-0.071460830		0.3270374885		-0.7338626025				0.7338626025

		59:43.701		6.3		-0.046088970		0.1153305322		-0.6398392320		-0.076930370		0.3444512459		-0.7150614844				0.7150614844

		59:43.801		6.4		-0.046116480		0.1214308292		-0.6188235879		-0.083289690		0.3619988690		-0.6961772354				0.6961772354

		59:43.901		6.5		-0.046192380		0.1274591535		-0.5995795131		-0.090616470		0.3800462870		-0.6776863204				0.6776863204

		59:44.001		6.6		-0.046309380		0.1334195286		-0.5827422142		-0.099022940		0.3982636989		-0.6602269244				0.6602269244

		59:44.101		6.7		-0.046458530		0.1393430531		-0.5691097379		-0.108597200		0.4162458774		-0.6443619184				0.6443619184

		59:44.201		6.8		-0.046567470		0.1455512196		-0.5607249737		-0.119361400		0.4343023907		-0.6320390558				0.6320390558

		59:44.301		6.9		-0.046730710		0.1515459567		-0.5563867092		-0.131511300		0.4521282159		-0.6220013299				0.6220013299

		59:44.401		7.0		-0.046952190		0.1572571993		-0.5569557548		-0.145153800		0.4698022592		-0.6147270407				0.6147270407

		59:44.501		7.1		-0.047235620		0.1625919491		-0.5634364486		-0.160401900		0.4872579936		-0.6107782307				0.6107782307

		59:44.601		7.2		-0.047524340		0.1677029282		-0.5779680610		-0.177307500		0.5043685614		-0.6116148532				0.6116148532

		59:44.701		7.3		-0.047697020		0.1729886532		-0.6037194133		-0.195839400		0.5212719650		-0.6199869879				0.6199869879

		59:44.801		7.4		-0.047807910		0.1780042201		-0.6412395239		-0.216138300		0.5375201575		-0.6360470140				0.6360470140

		59:44.901		7.5		-0.047888610		0.1826322079		-0.6926269531		-0.238296900		0.5528624533		-0.6610253049				0.6610253049

		59:45.001		7.6		-0.049229400		0.1867114753		-0.7601507902		-0.263638900		0.5668649104		-0.6962117434				0.6962117434

		59:45.101		7.7		-0.051306130		0.1900281757		-0.8460583687		-0.291620200		0.5789907053		-0.7425149275				0.7425149275

		59:45.201		7.8		-0.053273930		0.1927556247		-0.9544500113		-0.321276000		0.5896067356		-0.8015638765				0.8015638765

		59:45.301		7.9		-0.055239760		0.1951035857		-1.0887967348		-0.352688800		0.5985378887		-0.8762747010				0.8762747010

		59:45.401		8.0		-0.056225670		0.1959397644		-1.2443619967		-0.384692800		0.6021040309		-0.9603187077				0.9603187077

		59:45.501		8.1		-0.055628370		0.1966198236		-1.4102741480		-0.425227800		0.5926195141		-1.2815596269				1.2815596269

		59:45.601		8.2		-0.050470570		0.1952295154		-1.5872175694		-0.464120200		0.5840395811		-1.6307716439				1.6307716439

		59:45.701		8.3		-0.042038710		0.1923775822		-1.7439601421		-0.491212700		0.5612300372		-1.7323559268				1.7323559268

		59:45.801		8.4		-0.030691740		0.1858910173		-1.8928538561		-0.512667600		0.5269697563		-1.8126151293				1.8126151293

		59:45.901		8.5		-0.017590840		0.1767287850		-1.9895013571		-0.527789100		0.4852190979		-1.8359532949				1.8359532949

		59:46.001		8.6		-0.005631133		0.1625796556		-2.0741338730		-0.537604700		0.4379535787		-1.8485368081				1.8485368081

		59:46.101		8.7		0.006303768		0.1442197859		-2.1165745258		-0.540066500		0.3892103840		-1.8246108691				1.8246108691

		59:46.201		8.8		0.017799810		0.1214050204		-2.1431934834		-0.534850900		0.3390848799		-1.7929407175				1.7929407175

		59:46.301		8.9		0.027877080		0.0946296677		-2.1662671566		-0.522846400		0.2881472603		-1.7678488230				1.7678488230

		59:46.401		9.0		0.037205410		0.0645558015		-2.1699156761		-0.503603500		0.2357631807		-1.7335700482				1.7335700482

		59:46.501		9.1		0.046111720		0.0324186236		-2.1610074043		-0.477342100		0.1814013628		-1.6967848419				1.6967848419

		59:46.601		9.2		0.054975050		-0.0007204858		-2.1525857449		-0.444525600		0.1247477147		-1.6699383847				1.6699383847

		59:46.701		9.3		0.062853270		-0.0340802036		-2.1443116665		-0.407184900		0.0661149845		-1.6511441811				1.6511441811

		59:46.801		9.4		0.071117820		-0.0668408945		-2.1339321136		-0.365255500		0.0059983005		-1.6374671671				1.6374671671

		59:46.901		9.5		0.078993620		-0.0968653560		-2.0976836681		-0.321021700		-0.0532178779		-1.6038248993				1.6038248993

		59:47.001		9.6		0.087211960		-0.1239987463		-2.0591831207		-0.275014500		-0.1101579077		-1.5701554536				1.5701554536

		59:47.101		9.7		0.094865860		-0.1477002352		-2.0183219910		-0.229093400		-0.1627984736		-1.5332611596				1.5332611596

		59:47.201		9.8		0.102254100		-0.1673219949		-1.9739282131		-0.183847700		-0.2106875441		-1.4931268267				1.4931268267

		59:47.301		9.9		0.110825900		-0.1789359152		-1.9032888412		-0.138797200		-0.2496713035		-1.4281011642				1.4281011642

		59:47.401		10.0		0.119188700		-0.1860509664		-1.8353594542		-0.095787410		-0.2813488155		-1.3640433200				1.3640433200

		59:47.501		10.1		0.129858000		-0.1893810779		-1.7743140459		-0.052368270		-0.3051623200		-1.3032183711				1.3032183711

		59:47.601		10.2		0.137621800		-0.1897397935		-1.7243628502		-0.013887230		-0.3211897907		-1.2517794189				1.2517794189

		59:47.701		10.3		0.142855600		-0.1880449206		-1.6797729731		0.019765050		-0.3297951292		-1.2058025641				1.2058025641

		59:47.801		10.4		0.145956800		-0.1844909042		-1.6546891928		0.048924850		-0.3322877997		-1.1774165891				1.1774165891

		59:47.901		10.5		0.147128100		-0.1791875660		-1.6500873566		0.073978480		-0.3297412927		-1.1657094998				1.1657094998

		59:48.001		10.6		0.146158400		-0.1719813198		-1.6636682749		0.094699980		-0.3215785699		-1.1689070069				1.1689070069

		59:48.101		10.7		0.143939400		-0.1625239104		-1.6916346550		0.111823000		-0.3067570037		-1.1838187903				1.1838187903

		59:48.201		10.8		0.140777100		-0.1504126638		-1.7286733389		0.125289300		-0.2836095973		-1.2074211047				1.2074211047

		59:48.301		10.9		0.136933900		-0.1353995949		-1.7625863552		0.134794000		-0.2511503654		-1.2295922251				1.2295922251

		59:48.401		11.0		0.132802200		-0.1171151176		-1.7975393534		0.140257100		-0.2096476607		-1.2538047838				1.2538047838

		59:48.501		11.1		0.128986300		-0.0955370367		-1.8310561180		0.141863500		-0.1599309317		-1.2770923740				1.2770923740

		59:48.601		11.2		0.126559100		-0.0708628595		-1.8613754511		0.140277200		-0.1031169001		-1.2983801623				1.2983801623

		59:48.701		11.3		0.124962200		-0.0434882529		-1.8873796463		0.134660100		-0.0409082744		-1.3173105417				1.3173105417

		59:48.801		11.4		0.124181800		-0.0139692789		-1.9086866379		0.124928600		0.0245294355		-1.3341974742				1.3341974742

		59:48.901		11.5		0.121826400		0.0170431007		-1.9257092476		0.108875900		0.0908116133		-1.3501260034				1.3501260034

		59:49.001		11.6		0.118429400		0.0488375723		-1.9377495050		0.087489450		0.1555263694		-1.3650395320				1.3650395320

		59:49.101		11.7		0.115813600		0.0806641653		-1.9451762438		0.063288120		0.2164304407		-1.3797070749				1.3797070749

		59:49.201		11.8		0.113835100		0.1117988974		-1.9486453533		0.036989730		0.2716752522		-1.3948955441				1.3948955441

		59:49.301		11.9		0.112322500		0.1415915638		-1.9491803646		0.009345936		0.3199493046		-1.4114606295				1.4114606295

		59:49.401		12.0		0.111073300		0.1695159525		-1.9483182430		-0.018967980		0.3605460696		-1.4305115473				1.4305115473

		59:49.501		12.1		0.109844700		0.1952210367		-1.9483082294		-0.047449900		0.3933659940		-1.4536757648				1.4536757648

		59:49.601		12.2		0.108342700		0.2185748965		-1.9523204565		-0.075836790		0.4188593379		-1.4834139925				1.4834139925

		59:49.701		12.3		0.106073300		0.2396810353		-1.9645600319		-0.104266700		0.4379069202		-1.5232398652				1.5232398652

		59:49.801		12.4		0.102033100		0.2588292062		-1.9900710583		-0.133571700		0.4517226458		-1.5776984396				1.5776984396

		59:49.901		12.5		0.096580710		0.2750371099		-2.0280299187		-0.163406000		0.4618475047		-1.6477055306				1.6477055306

		59:50.001		12.6		0.090834620		0.2853661180		-2.0691378117		-0.192287000		0.4676379165		-1.7244691534				1.7244691534

		59:50.101		12.7		0.083019430		0.2914996445		-2.1229975224		-0.221708900		0.4697153986		-1.8144534617				1.8144534617

		59:50.201		12.8		0.072093040		0.2928881943		-2.1859407425		-0.252794600		0.4672032339		-1.9119998586				1.9119998586

		59:50.301		12.9		0.055593010		0.2817966640		-2.2074477673		-0.288082600		0.4526642773		-1.9648919873				1.9648919873

		59:50.401		13.0		0.040616270		0.2656907439		-2.2250738144		-0.320713500		0.4301061570		-2.0058349059				2.0058349059

		59:50.501		13.1		0.030062190		0.2456669956		-2.2338511944		-0.348722900		0.3972009759		-2.0261259356				2.0261259356

		59:50.601		13.2		0.019920370		0.2216564715		-2.2132365704		-0.377171300		0.3541456778		-2.0057004132				2.0057004132

		59:50.701		13.3		0.011271320		0.1958267540		-2.1961631775		-0.405723900		0.3032410561		-1.9802640880				1.9802640880

		59:50.801		13.4		0.005003050		0.1685705036		-2.1817905903		-0.433668000		0.2464028771		-1.9522599890				1.9522599890

		59:50.901		13.5		-0.000641495		0.1402609944		-2.1691586971		-0.462350700		0.1860421224		-1.9238934927				1.9238934927

		59:51.001		13.6		-0.005819616		0.1115214899		-2.1445155144		-0.491017900		0.1243756865		-1.8842008276				1.8842008276

		59:51.101		13.7		-0.010648660		0.0826034546		-2.1135749817		-0.518552600		0.0631394851		-1.8419687562				1.8419687562

		59:51.201		13.8		-0.015529190		0.0539304428		-2.0812182426		-0.543870900		0.0038491035		-1.8049859267				1.8049859267

		59:51.301		13.9		-0.020813820		0.0260901358		-2.0460739136		-0.565813600		-0.0527991292		-1.7737975062				1.7737975062

		59:51.401		14.0		-0.026196100		-0.0003188323		-2.0070257187		-0.582726600		-0.1065524849		-1.7484222350				1.7484222350

		59:51.501		14.1		-0.031942210		-0.0247487053		-1.9579037428		-0.593792300		-0.1569934274		-1.7214262015				1.7214262015

		59:51.601		14.2		-0.037709610		-0.0469103903		-1.8850767612		-0.598315700		-0.2039406049		-1.6779393806				1.6779393806

		59:51.701		14.3		-0.043638540		-0.0663917735		-1.8044135571		-0.596567900		-0.2471777691		-1.6341980735				1.6341980735

		59:51.801		14.4		-0.048888760		-0.0829081237		-1.7166018486		-0.588147600		-0.2862875988		-1.5890185307				1.5890185307

		59:51.901		14.5		-0.053275490		-0.0967219844		-1.6105519533		-0.573718600		-0.3200138480		-1.5261083236				1.5261083236

		59:52.001		14.6		-0.056311700		-0.1078335270		-1.4942046404		-0.554355800		-0.3481775142		-1.4514954437				1.4514954437

		59:52.101		14.7		-0.057726250		-0.1162118018		-1.3778402805		-0.531145900		-0.3710276512		-1.3756566118				1.3756566118

		59:52.201		14.8		-0.058211130		-0.1226647422		-1.2620424032		-0.505925200		-0.3881473105		-1.2941978020				1.2941978020

		59:52.301		14.9		-0.057433260		-0.1273276955		-1.1523122787		-0.479646600		-0.4000480361		-1.2123122439				1.2123122439

		59:52.401		15.0		-0.056002180		-0.1301470846		-1.0543885231		-0.453850100		-0.4078563993		-1.1390541403				1.1390541403

		59:52.501		15.1		-0.054880560		-0.1314199567		-0.9708008766		-0.430024600		-0.4123929996		-1.0760571569				1.0760571569

		59:52.601		15.2		-0.053520830		-0.1318384707		-0.9063267708		-0.407861600		-0.4148330719		-1.0268777070				1.0268777070

		59:52.701		15.3		-0.052436390		-0.1311685294		-0.8579292893		-0.388008700		-0.4150269757		-0.9901306418				0.9901306418

		59:52.801		15.4		-0.051698810		-0.1295404583		-0.8250640035		-0.370672200		-0.4130327070		-0.9671413940				0.9671413940

		59:52.901		15.5		-0.051274940		-0.1271011382		-0.8071606159		-0.355808700		-0.4091384109		-0.9575127750				0.9575127750

		59:53.001		15.6		-0.051182730		-0.1239541769		-0.8033295870		-0.343365100		-0.4035290208		-0.9605052179				0.9605052179

		59:53.101		15.7		-0.051398980		-0.1201621592		-0.8124824762		-0.333203800		-0.3962851347		-0.9751685105				0.9751685105

		59:53.201		15.8		-0.051887540		-0.1157511696		-0.8334100246		-0.325147600		-0.3873877974		-1.0004195412				1.0004195412

		59:53.301		15.9		-0.052591740		-0.1107167006		-0.8648272157		-0.318983000		-0.3767312712		-1.0350908257				1.0350908257

		59:53.401		16.0		-0.053498370		-0.1050303727		-0.9053960443		-0.314534200		-0.3641379987		-1.0779593938				1.0779593938

		59:53.501		16.1		-0.054574660		-0.0986470133		-0.9537378550		-0.311596700		-0.3494054381		-1.1274660963				1.1274660963

		59:53.601		16.2		-0.055608350		-0.0916585773		-1.0101135969		-0.309712300		-0.3325594709		-1.1824098541				1.1824098541

		59:53.701		16.3		-0.056623260		-0.0839649513		-1.0730092525		-0.308575100		-0.3132171472		-1.2413763489				1.2413763489

		59:53.801		16.4		-0.057717390		-0.0753686726		-1.1395574808		-0.308176800		-0.2907660890		-1.3031537817				1.3031537817

		59:53.901		16.5		-0.058608030		-0.0658108145		-1.2082616091		-0.308150600		-0.2648809797		-1.3667459310				1.3667459310

		59:54.001		16.6		-0.059055690		-0.0552526154		-1.2777160406		-0.308215400		-0.2353148076		-1.4310598265				1.4310598265

		59:54.101		16.7		-0.059134820		-0.0436814129		-1.3466584682		-0.308442700		-0.2018708225		-1.4946631411				1.4946631411

		59:54.201		16.8		-0.058824850		-0.0311866291		-1.4121553898		-0.308764000		-0.1644965829		-1.5529171708				1.5529171708

		59:54.301		16.9		-0.058209790		-0.0177106857		-1.4740177393		-0.309213500		-0.1232415494		-1.6063009832				1.6063009832

		59:54.401		17.0		-0.057319540		-0.0032647380		-1.5329661369		-0.310090200		-0.0785199726		-1.6579060739				1.6579060739

		59:54.501		17.1		-0.056392950		0.0120308790		-1.5887110233		-0.311912500		-0.0307031315		-1.7078559849				1.7078559849

		59:54.601		17.2		-0.055383250		0.0280205589		-1.6412811279		-0.314947400		0.0197150218		-1.7562432075				1.7562432075

		59:54.701		17.3		-0.054381640		0.0445182361		-1.6910421848		-0.319622800		0.0720993103		-1.8033655282				1.8033655282

		59:54.801		17.4		-0.053069480		0.0613131039		-1.7387163639		-0.325948700		0.1256202842		-1.8495086201				1.8495086201

		59:54.901		17.5		-0.051717410		0.0782660171		-1.7815673351		-0.334437700		0.1790439328		-1.8903051674				1.8903051674

		59:55.001		17.6		-0.050407650		0.0951861665		-1.8212281466		-0.345282000		0.2313144939		-1.9268517052				1.9268517052

		59:55.101		17.7		-0.048357610		0.1117622331		-1.8628267050		-0.357889700		0.2815140833		-1.9647579411				1.9647579411

		59:55.201		17.8		-0.045721260		0.1277457327		-1.9082034826		-0.372491600		0.3285542842		-2.0051191624				2.0051191624

		59:55.301		17.9		-0.042278300		0.1428803653		-1.9594372511		-0.388823000		0.3712568392		-2.0489441588				2.0489441588

		59:55.401		18.0		-0.038327440		0.1568915099		-2.0186915398		-0.407011000		0.4084275057		-2.0972463391				2.0972463391

		59:55.501		18.1		-0.033281010		0.1694689840		-2.0879383087		-0.426119300		0.4377292254		-2.1495195152				2.1495195152

		59:55.601		18.2		-0.026509940		0.1811859459		-2.1446347237		-0.444735200		0.4573216698		-2.1804357397				2.1804357397

		59:55.701		18.3		-0.017562280		0.1909173876		-2.2082726955		-0.461413000		0.4663526431		-2.2098138002				2.2098138002

		59:55.801		18.4		-0.008310411		0.1980665624		-2.2786931992		-0.477191600		0.4654949795		-2.2386421686				2.2386421686

		59:55.901		18.5		0.003267216		0.2025643736		-2.3319039345		-0.489060800		0.4545544654		-2.2426478921				2.2426478921

		59:56.001		18.6		0.015736190		0.2037079930		-2.3654468060		-0.497288200		0.4345396105		-2.2208776380				2.2208776380

		59:56.101		18.7		0.028634500		0.2003108561		-2.3982059956		-0.501545700		0.4076788233		-2.1952576684				2.1952576684

		59:56.202		18.8		0.040955020		0.1912730336		-2.4076073170		-0.502255900		0.3757904807		-2.1451903951				2.1451903951

		59:56.302		18.9		0.052390090		0.1768814027		-2.3982043266		-0.499451100		0.3402488890		-2.0776963865				2.0776963865

		59:56.402		19.0		0.064112830		0.1581492573		-2.3901717663		-0.491680700		0.3018287137		-2.0153782561				2.0153782561

		59:56.502		19.1		0.074145500		0.1355865747		-2.3834302425		-0.480717100		0.2611444725		-1.9599917260				1.9599917260

		59:56.602		19.2		0.082257500		0.1090924293		-2.3646593094		-0.466782500		0.2181991705		-1.9007508014				1.9007508014

		59:56.702		19.3		0.089615290		0.0801274627		-2.3368902206		-0.448948200		0.1734783970		-1.8413765178				1.8413765178

		59:56.802		19.4		0.096925820		0.0502463430		-2.3114860058		-0.426569400		0.1271826890		-1.7916623328				1.7916623328

		59:56.902		19.5		0.104103500		0.0201250557		-2.2874867916		-0.399983900		0.0795247645		-1.7502001239				1.7502001239

		59:57.002		19.6		0.110966100		-0.0095690647		-2.2641520500		-0.369811900		0.0310009627		-1.7156654777				1.7156654777

		59:57.102		19.7		0.116300100		-0.0381940790		-2.2410128117		-0.337858200		-0.0176838502		-1.6867005331				1.6867005331

		59:57.202		19.8		0.121261300		-0.0651068166		-2.2169523239		-0.303733200		-0.0659445819		-1.6626619888				1.6626619888

		59:57.200		19.9		0.126239400		-0.0887958556		-2.1779921055		-0.267976300		-0.1120878958		-1.6295260732				1.6295260732

		59:57.300		20.0		0.130643100		-0.1093683690		-2.1403281689		-0.231932000		-0.1554223949		-1.6006681536				1.6006681536

		59:57.400		20.1		0.134462200		-0.1266666204		-2.1054625511		-0.196235200		-0.1948179396		-1.5752995595				1.5752995595

		59:57.500		20.2		0.138346200		-0.1406847239		-2.0754091740		-0.160862300		-0.2293806979		-1.5546051156				1.5546051156

		59:57.600		20.3		0.141529800		-0.1515346915		-2.0524890423		-0.127158100		-0.2583672121		-1.5403522045				1.5403522045

		59:57.700		20.4		0.143937600		-0.1593839824		-2.0390112400		-0.095741900		-0.2811337092		-1.5345404807				1.5345404807

		59:57.800		20.5		0.144611600		-0.1643749774		-2.0368750095		-0.068099510		-0.2970424184		-1.5389286828				1.5389286828

		59:57.900		20.6		0.143312900		-0.1665460169		-2.0471782684		-0.045005630		-0.3053598494		-1.5545536539				1.5545536539

		59:58.000		20.7		0.140133200		-0.1657787859		-2.0699396133		-0.026935840		-0.3051933264		-1.5813762728				1.5813762728

		59:58.100		20.8		0.136076800		-0.1617927253		-2.1040284634		-0.013505170		-0.2955206213		-1.6181793889				1.6181793889

		59:58.200		20.9		0.131324500		-0.1541939825		-2.1473503113		-0.005212659		-0.2753255441		-1.6627760151				1.6627760151

		59:58.300		21.0		0.126418700		-0.1425672174		-2.1972393990		-0.002247121		-0.2438294295		-1.7124686943				1.7124686943

		59:58.400		21.1		0.120116800		-0.1265830249		-2.2509458065		-0.006654958		-0.2011094797		-1.7661467621				1.7661467621

		59:58.500		21.2		0.114369300		-0.1047036424		-2.2874307632		-0.017137050		-0.1465936307		-1.8051234316				1.8051234316

		59:58.600		21.3		0.108320600		-0.0790134296		-2.3218967915		-0.034747060		-0.0830671715		-1.8436154864				1.8436154864

		59:58.700		21.4		0.102063100		-0.0501385480		-2.3554987907		-0.059353700		-0.0121840434		-1.8815836043				1.8815836043

		59:58.800		21.5		0.095518560		-0.0186664462		-2.3881173134		-0.090675700		0.0632929502		-1.9199324134				1.9199324134

		59:58.900		21.6		0.088420080		0.0147229629		-2.4200582504		-0.128168800		0.1403395464		-1.9602182113				1.9602182113

		59:59.000		21.7		0.081125430		0.0492872298		-2.4519813061		-0.170257700		0.2162443205		-2.0053517850				2.0053517850

		59:59.100		21.8		0.073554090		0.0832868665		-2.4620947838		-0.215320100		0.2879667368		-2.0357794178				2.0357794178

		59:59.200		21.9		0.065263700		0.1160291284		-2.4725377560		-0.261775900		0.3540348438		-2.0737962466				2.0737962466

		59:59.300		22.0		0.055789970		0.1466740370		-2.4838967323		-0.308154700		0.4133610815		-2.1197000289				2.1197000289

		59:59.400		22.1		0.045969990		0.1743953526		-2.4965314865		-0.351853900		0.4655961244		-2.1740736327				2.1740736327

		59:59.500		22.2		0.036212090		0.1983775944		-2.5093259811		-0.390941200		0.5113824887		-2.2350582258				2.2350582258

		59:59.600		22.3		0.023886160		0.2165904939		-2.4854576588		-0.426949000		0.5505399913		-2.2644152927				2.2644152927

		59:59.700		22.4		0.010453940		0.2295870334		-2.4584438801		-0.457783300		0.5841481399		-2.2941327531				2.2941327531

		59:59.800		22.5		-0.002046561		0.2373208404		-2.4289364815		-0.481190900		0.6107850326		-2.3219720901				2.3219720901

		59:59.900		22.6		-0.014114310		0.2415472865		-2.3542203903		-0.498122300		0.6299778358		-2.3012046435				2.3012046435

		00:00.000		22.7		-0.025715020		0.2418004572		-2.2772428989		-0.509619800		0.6404060138		-2.2721502964				2.2721502964

		00:00.100		22.8		-0.035765390		0.2388766706		-2.2044529915		-0.515865700		0.6399564847		-2.2372482667				2.2372482667

		00:00.200		22.9		-0.042910130		0.2348556966		-2.1143667698		-0.517452400		0.6285624489		-2.1717963020				2.1717963020

		00:00.300		23.0		-0.048685050		0.2286976874		-2.0428609848		-0.517762300		0.6079894483		-2.1135091786				2.1135091786

		00:00.400		23.1		-0.052826620		0.2208088338		-1.9907934666		-0.517825200		0.5809264166		-2.0651546677				2.0651546677

		00:00.500		23.2		-0.055333360		0.2114299089		-1.9569674730		-0.518628300		0.5482750832		-2.0263115578				2.0263115578

		00:00.600		23.3		-0.056030120		0.2006727755		-1.9388672113		-0.520665100		0.5110002450		-1.9956477896				1.9956477896

		00:00.700		23.4		-0.056286970		0.1885702312		-1.9333463907		-0.525627400		0.4700715219		-1.9714504316				1.9714504316

		00:00.800		23.5		-0.056197190		0.1751229614		-1.9371360540		-0.533585500		0.4264238659		-1.9520258683				1.9520258683

		00:00.900		23.6		-0.055851910		0.1603364497		-1.9471650124		-0.544286200		0.3809273629		-1.9359508713				1.9359508713

		00:01.000		23.7		-0.055336620		0.1442468613		-1.9607330561		-0.557190100		0.3343628049		-1.9222018733				1.9222018733

		00:01.100		23.8		-0.054729370		0.1269363910		-1.9755834341		-0.571525900		0.2873902227		-1.9101818708				1.9101818708

		00:01.200		23.9		-0.053922340		0.1085400283		-1.9899137020		-0.586183500		0.2405213458		-1.8996765999				1.8996765999

		00:01.300		24.0		-0.053187310		0.0892452672		-2.0023505688		-0.600363600		0.1940990269		-1.8907670833				1.8907670833

		00:01.400		24.1		-0.052641010		0.0692863315		-2.0119104385		-0.613131700		0.1482891806		-1.8837137308				1.8837137308

		00:01.500		24.2		-0.052312720		0.0489344485		-2.0179572105		-0.623577400		0.1030985851		-1.8788388801				1.8788388801

		00:01.600		24.3		-0.052210010		0.0284852013		-2.0201673508		-0.630958800		0.0584147122		-1.8764248270				1.8764248270

		00:01.700		24.4		-0.052322650		0.0082443180		-2.0185048580		-0.634771100		0.0140639146		-1.8766426039				1.8766426039

		00:01.800		24.5		-0.052921870		-0.0114871822		-2.0132081509		-0.635081600		-0.0301203698		-1.8795242643				1.8795242643

		00:01.900		24.6		-0.053915810		-0.0304272342		-2.0047860146		-0.631888300		-0.0742272883		-1.8849780768				1.8849780768

		00:02.000		24.7		-0.054900160		-0.0483252220		-1.9940176010		-0.625147500		-0.1182172674		-1.8928389643				1.8928389643

		00:02.100		24.8		-0.055883990		-0.0649709627		-1.9819343090		-0.615443800		-0.1618885212		-1.9029275969				1.9029275969

		00:02.200		24.9		-0.056818050		-0.0801995099		-1.9698071480		-0.603447900		-0.2048740791		-1.9151275388				1.9151275388

		00:02.300		25.0		-0.057641310		-0.0938955918		-1.9592070580		-0.589879500		-0.2466648031		-1.9295438594				1.9295438594

		00:02.400		25.1		-0.058290270		-0.1059842408		-1.9518193007		-0.575428400		-0.2865917059		-1.9462997261				1.9462997261

		00:02.500		25.2		-0.058724990		-0.1164506301		-1.9484871626		-0.560711100		-0.3239806012		-1.9648661949				1.9648661949

		00:02.600		25.3		-0.058839710		-0.1252022237		-1.9530055523		-0.546144100		-0.3581670498		-1.9881842435				1.9881842435

		00:02.700		25.4		-0.058589470		-0.1322283745		-1.9661583900		-0.532016000		-0.3883482023		-2.0159031558				2.0159031558

		00:02.800		25.5		-0.057969920		-0.1375182867		-1.9880727530		-0.518421100		-0.4136715124		-2.0470630418				2.0470630418

		00:02.900		25.6		-0.056932020		-0.1409646869		-2.0201306343		-0.505237100		-0.4334099605		-2.0826953953				2.0826953953

		00:03.000		25.7		-0.054853690		-0.1424385160		-2.0624394417		-0.491602000		-0.4468514001		-2.1227843284				2.1227843284

		00:03.100		25.8		-0.051712060		-0.1417662650		-2.1144232750		-0.477132200		-0.4533059081		-2.1669333388				2.1669333388

		00:03.200		25.9		-0.047529410		-0.1387412250		-2.1748309135		-0.461430300		-0.4521423812		-2.2144121623				2.2144121623

		00:03.300		26.0		-0.042934900		-0.1331464350		-2.2418420315		-0.444716200		-0.4428141643		-2.2642390108				2.2642390108

		00:03.400		26.1		-0.037672760		-0.1247868463		-2.3132696152		-0.426372500		-0.4244629358		-2.3145493148				2.3145493148

		00:03.501		26.2		-0.031709100		-0.1139252707		-2.3689248562		-0.406032700		-0.3964484879		-2.3447834964				2.3447834964

		00:03.601		26.3		-0.024997730		-0.1001047865		-2.4199018478		-0.383528100		-0.3589541720		-2.3681608413				2.3681608413

		00:03.701		26.4		-0.018285060		-0.0832424238		-2.4696257114		-0.359939900		-0.3133086016		-2.3911523095				2.3911523095

		00:03.801		26.5		-0.011796820		-0.0635062531		-2.5172708035		-0.336014400		-0.2601134592		-2.4141585072				2.4141585072

		00:03.901		26.6		-0.005175828		-0.0411969088		-2.5624155998		-0.312119600		-0.2001902086		-2.4374787598				2.4374787598

		00:04.001		26.7		0.001366087		-0.0167579949		-2.5918641090		-0.289306700		-0.1347362796		-2.4478411268				2.4478411268

		00:04.101		26.8		0.007690821		0.0094153648		-2.6101367474		-0.268587100		-0.0652786933		-2.4499410863				2.4499410863

		00:04.201		26.9		0.013676650		0.0367857106		-2.6276631355		-0.250973400		0.0061938936		-2.4544869557				2.4544869557

		00:04.301		27.0		0.019842520		0.0647170693		-2.6447284222		-0.236667300		0.0775289670		-2.4611956799				2.4611956799

		00:04.401		27.1		0.025917650		0.0925474465		-2.6616523266		-0.226423100		0.1463897957		-2.4694921511				2.4694921511

		00:04.501		27.2		0.032025140		0.1196051911		-2.6787505150		-0.220321400		0.2103857114		-2.4786267795				2.4786267795

		00:04.601		27.3		0.038877850		0.1452187747		-2.6962885857		-0.217565000		0.2674294340		-2.4875619522				2.4875619522

		00:04.701		27.4		0.045267350		0.1681939960		-2.6940917969		-0.219057600		0.3153945182		-2.4747744139				2.4747744139

		00:04.801		27.5		0.051929290		0.1881899536		-2.6891405582		-0.223646700		0.3530847396		-2.4564881323				2.4564881323

		00:04.901		27.6		0.059363060		0.2046637833		-2.6840825081		-0.230312500		0.3794783812		-2.4349368961				2.4349368961

		00:05.001		27.7		0.067660540		0.2170623094		-2.6791284084		-0.238425400		0.3943702642		-2.4101029546				2.4101029546

		00:05.101		27.8		0.075515750		0.2249088585		-2.6745805740		-0.248802600		0.3981783669		-2.3824748490				2.3824748490

		00:05.201		27.9		0.082672660		0.2278431058		-2.6707773209		-0.261282800		0.3918317642		-2.3529675513				2.3529675513

		00:05.301		28.0		0.088435890		0.2253055125		-2.6646113396		-0.276230100		0.3766788217		-2.3199765101				2.3199765101

		00:05.401		28.1		0.091985750		0.2166492790		-2.6495254040		-0.294198200		0.3534724324		-2.2781801797				2.2781801797

		00:05.501		28.2		0.094665230		0.2036211938		-2.6397182941		-0.313464600		0.3242178613		-2.2415875441				2.2415875441

		00:05.601		28.3		0.096608770		0.1865515262		-2.6348967552		-0.333466400		0.2896929831		-2.2104001625				2.2104001625

		00:05.701		28.4		0.097781470		0.1658363938		-2.6344137192		-0.353765800		0.2508255726		-2.1849888419				2.1849888419

		00:05.801		28.5		0.098175190		0.1419413388		-2.6374745369		-0.373839200		0.2084237494		-2.1656481275				2.1656481275

		00:05.901		28.6		0.097936680		0.1154035032		-2.6433150768		-0.392965400		0.1632125562		-2.1527467119				2.1527467119

		00:06.001		28.7		0.097214190		0.0868286118		-2.6513233185		-0.410412800		0.1158640013		-2.1467749187				2.1467749187

		00:06.101		28.8		0.096049550		0.0568819195		-2.6611030102		-0.425593000		0.0670179972		-2.1483026895				2.1483026895

		00:06.201		28.9		0.094373730		0.0262740254		-2.6724941730		-0.438116000		0.0173038749		-2.1578887205				2.1578887205

		00:06.301		29.0		0.092067150		-0.0042564259		-2.6855649948		-0.447776700		-0.0326274009		-2.1759857044				2.1759857044

		00:06.401		29.1		0.088967920		-0.0339456387		-2.6995835304		-0.454601500		-0.0821299044		-2.2024172627				2.2024172627

		00:06.501		29.2		0.085343150		-0.0617567524		-2.7058429718		-0.458336500		-0.1302313525		-2.2285686455				2.2285686455

		00:06.601		29.3		0.080963990		-0.0869504958		-2.7128522396		-0.459349000		-0.1760327337		-2.2617895493				2.2617895493

		00:06.701		29.4		0.075710290		-0.1088298187		-2.7207419872		-0.458064400		-0.2183793365		-2.3008454783				2.3008454783

		00:06.801		29.5		0.069497750		-0.1267845780		-2.7296073437		-0.455006500		-0.2559388444		-2.3445872217				2.3445872217

		00:06.901		29.6		0.062167120		-0.1403234601		-2.7394757271		-0.450863800		-0.2872218700		-2.3916572449				2.3916572449

		00:07.001		29.7		0.054467250		-0.1491050422		-2.7502830029		-0.445482000		-0.3106475928		-2.4405410368				2.4405410368

		00:07.101		29.8		0.046790460		-0.1529605389		-2.7618653774		-0.439113900		-0.3246655719		-2.4896393559				2.4896393559

		00:07.201		29.9		0.038878580		-0.1517638415		-2.7680385113		-0.432696300		-0.3280669623		-2.5312260064				2.5312260064

		00:07.301		30.0		0.030152010		-0.1453439146		-2.7522168159		-0.427469200		-0.3195683988		-2.5475088051				2.5475088051

		00:07.401		30.1		0.022345740		-0.1345984042		-2.7364718914		-0.422435700		-0.2988010364		-2.5602447305				2.5602447305

		00:07.501		30.2		0.014101310		-0.1200200915		-2.7211444378		-0.419708700		-0.2656614663		-2.5698012345				2.5698012345

		00:07.601		30.3		0.007075113		-0.1021554396		-2.7063841820		-0.418317500		-0.2208393460		-2.5766775845				2.5766775845

		00:07.701		30.4		0.000298698		-0.0815825388		-2.6921474934		-0.419776900		-0.1655731667		-2.5814526155				2.5814526155

		00:07.801		30.5		-0.006186190		-0.0589924082		-2.6648979187		-0.424388000		-0.1015915706		-2.5710336721				2.5710336721

		00:07.901		30.6		-0.012410330		-0.0348846838		-2.6270272732		-0.432356800		-0.0309973971		-2.5490427529				2.5490427529

		00:08.001		30.7		-0.018592160		-0.0097851111		-2.5882434845		-0.443730800		0.0437873820		-2.5269597220				2.5269597220

		00:08.101		30.8		-0.024915110		0.0156723652		-2.5476016998		-0.458209300		0.1205336296		-2.5050116841				2.5050116841

		00:08.201		30.9		-0.031286520		0.0408592224		-2.5042273998		-0.474974500		0.1972199026		-2.4832351352				2.4832351352

		00:08.301		31.0		-0.037770780		0.0651733205		-2.4574038982		-0.493162400		0.2716278426		-2.4603218277				2.4603218277

		00:08.401		31.1		-0.044154380		0.0884612948		-2.3830966949		-0.511698200		0.3418074521		-2.4107690440				2.4107690440

		00:08.501		31.2		-0.050444830		0.1101460904		-2.3010928631		-0.529927200		0.4065414548		-2.3552328567				2.3552328567

		00:08.601		31.3		-0.056940160		0.1298610866		-2.2134277821		-0.547476900		0.4654676246		-2.2967962311				2.2967962311

		00:08.701		31.4		-0.062129150		0.1473833174		-2.1211998463		-0.562295900		0.5176109338		-2.2344541621				2.2344541621

		00:08.801		31.5		-0.066916550		0.1632615477		-2.0110969543		-0.575141500		0.5618262549		-2.1507070568				2.1507070568

		00:08.901		31.6		-0.069774050		0.1772484034		-1.8962359428		-0.584981100		0.5985469967		-2.0586464338				2.0586464338

		00:09.001		31.7		-0.072037030		0.1892927587		-1.7850767374		-0.593580800		0.6293938611		-1.9687161751				1.9687161751

		00:09.101		31.8		-0.072951080		0.1996006221		-1.6820226908		-0.600667900		0.6545333651		-1.8830147622				1.8830147622

		00:09.201		31.9		-0.073296230		0.2092574090		-1.5879313946		-0.607831500		0.6745113486		-1.7991613068				1.7991613068

		00:09.301		32.0		-0.073106330		0.2177571952		-1.5115114450		-0.616247500		0.6899723005		-1.7271802255				1.7271802255

		00:09.401		32.1		-0.072771570		0.2250691950		-1.4586097002		-0.627130100		0.7024813188		-1.6754420710				1.6754420710

		00:09.501		32.2		-0.072593290		0.2312819809		-1.4340621233		-0.641528100		0.7124657529		-1.6483839488				1.6483839488

		00:09.601		32.3		-0.072843060		0.2363936156		-1.4423983097		-0.660461800		0.7200232973		-1.6500080501				1.6500080501

		00:09.701		32.4		-0.073571480		0.2402787209		-1.4875433445		-0.684698500		0.7248842595		-1.6836145160				1.6836145160

		00:09.801		32.5		-0.074252330		0.2426590770		-1.5722460747		-0.714341000		0.7263605217		-1.7512081561				1.7512081561

		00:09.901		32.6		-0.074421230		0.2431904972		-1.6967191696		-0.749262900		0.7218369362		-1.8485837319				1.8485837319

		00:10.001		32.7		-0.073789810		0.2429152876		-1.8514157534		-0.789254100		0.7097525487		-1.9615922613				1.9615922613

		00:10.101		32.8		-0.069731770		0.2395706624		-2.0351483822		-0.831264500		0.6878392438		-2.0903758961				2.0903758961

		00:10.201		32.9		-0.062872310		0.2329622954		-2.2227966785		-0.874489000		0.6534288398		-2.2071543956				2.2071543956

		00:10.301		33.0		-0.050514280		0.2222820222		-2.3959176540		-0.913516700		0.6065526075		-2.2961284418				2.2961284418

		00:10.401		33.1		-0.037843550		0.2058488876		-2.5546331406		-0.950533400		0.5490407024		-2.3633040129				2.3633040129

		00:10.501		33.2		-0.023415640		0.1842189580		-2.6602909565		-0.980123900		0.4838424243		-2.3758033590				2.3758033590

		00:10.601		33.3		-0.010644340		0.1557498127		-2.7540202141		-1.002378000		0.4146593207		-2.3839458700				2.3839458700

		00:10.701		33.4		0.002068120		0.1214146614		-2.8176631927		-1.013246000		0.3437278851		-2.3747057937				2.3747057937

		00:10.801		33.5		0.013478620		0.0821376070		-2.8487126827		-1.012070000		0.2706327305		-2.3485188781				2.3485188781

		00:10.901		33.6		0.024436150		0.0388388522		-2.8761003017		-0.997306700		0.1948200219		-2.3367397716				2.3367397716

		00:11.001		33.7		0.034304420		-0.0069836145		-2.9008686543		-0.969922600		0.1153772026		-2.3401983230				2.3401983230

		00:11.101		33.8		0.043211400		-0.0538331084		-2.9240503311		-0.931026400		0.0317166332		-2.3575812725				2.3575812725

		00:11.201		33.9		0.051758100		-0.0998604000		-2.9179723263		-0.881917100		-0.0555076671		-2.3574376411				2.3574376411

		00:11.301		34.0		0.060191480		-0.1437437981		-2.9112823009		-0.824635300		-0.1446697494		-2.3641486285				2.3641486285

		00:11.401		34.1		0.069786480		-0.1842216849		-2.9044198990		-0.760314400		-0.2328802573		-2.3736437094				2.3736437094

		00:11.501		34.2		0.080147760		-0.2200892419		-2.8973293304		-0.691496100		-0.3166671112		-2.3815318490				2.3815318490

		00:11.601		34.3		0.090869230		-0.2501924336		-2.8901989460		-0.620290700		-0.3929071573		-2.3853604550				2.3853604550

		00:11.701		34.4		0.099347770		-0.2712051868		-2.8644154072		-0.550627200		-0.4576761012		-2.3667570451				2.3667570451

		00:11.801		34.5		0.106567100		-0.2833468616		-2.8329100609		-0.482444700		-0.5085556851		-2.3375035548				2.3375035548

		00:11.901		34.6		0.112788200		-0.2876442969		-2.8089861870		-0.415875900		-0.5440762912		-2.3099599811				2.3099599811

		00:12.001		34.7		0.116289600		-0.2841575444		-2.7949230671		-0.353068000		-0.5627280290		-2.2879332996				2.2879332996

		00:12.101		34.8		0.118175100		-0.2730120122		-2.7912909985		-0.293507200		-0.5629244856		-2.2736903271				2.2736903271

		00:12.201		34.9		0.118617800		-0.2543739080		-2.7968294621		-0.237929000		-0.5428007739		-2.2673497726				2.2673497726

		00:12.301		35.0		0.117930000		-0.2284935266		-2.8090560436		-0.187385500		-0.5005747774		-2.2674801893				2.2674801893

		00:12.401		35.1		0.116473200		-0.1957778484		-2.8251466751		-0.143412500		-0.4351935041		-2.2721141851				2.2721141851

		00:12.501		35.2		0.114466100		-0.1568462998		-2.8426275253		-0.108146700		-0.3470150270		-2.2795399689				2.2795399689

		00:12.601		35.3		0.112242600		-0.1125475988		-2.8596978188		-0.083819130		-0.2383143277		-2.2886491244				2.2886491244

		00:12.701		35.4		0.110307900		-0.0639404207		-2.8752563000		-0.072259170		-0.1134662376		-2.2989770088				2.2989770088

		00:12.801		35.5		0.108788700		-0.0122512449		-2.8887836933		-0.074926400		0.0212904307		-2.3106403575				2.3106403575

		00:12.901		35.6		0.106562200		0.0411784649		-2.9002010822		-0.093343370		0.1585079307		-2.3242708808				2.3242708808

		00:13.001		35.7		0.104587600		0.0949479192		-2.9097692966		-0.125541200		0.2905046273		-2.3409288505				2.3409288505

		00:13.101		35.8		0.103084600		0.1476516128		-2.9180550575		-0.168999900		0.4104213215		-2.3619625217				2.3619625217

		00:13.201		35.9		0.101840400		0.1979309916		-2.9259698391		-0.220740700		0.5130914180		-2.3888313333				2.3888313333

		00:13.301		36.0		0.100594900		0.2445213944		-2.9348666668		-0.277515300		0.5955198688		-2.4229639432				2.4229639432

		00:13.401		36.1		0.099036000		0.2862914205		-2.9466588497		-0.336382700		0.6568956050		-2.4657257885				2.4657257885

		00:13.501		36.2		0.096708040		0.3221688867		-2.9631183147		-0.395226200		0.6986077939		-2.5182538206				2.5182538206

		00:13.601		36.3		0.091234460		0.3492507637		-2.9729619026		-0.454624300		0.7216922810		-2.5683151212				2.5683151212

		00:13.701		36.4		0.082978920		0.3676157594		-2.9855830669		-0.513193400		0.7296399297		-2.6227447127				2.6227447127

		00:13.801		36.5		0.071820860		0.3766944110		-3.0010423660		-0.570832200		0.7238473237		-2.6778902494				2.6778902494

		00:13.901		36.6		0.058967670		0.3765078485		-3.0186512470		-0.626810700		0.7048390663		-2.7286436122				2.7286436122

		00:14.001		36.7		0.048765440		0.3676650226		-3.0370812416		-0.677890400		0.6723524428		-2.7687892515				2.7687892515

		00:14.101		36.8		0.038329700		0.3502833247		-3.0377597809		-0.728534600		0.6260547134		-2.7755431908				2.7755431908

		00:14.201		36.9		0.028782020		0.3255695403		-3.0213487148		-0.779476700		0.5667602490		-2.7483850452				2.7483850452

		00:14.301		37.0		0.021306970		0.2954897583		-3.0085327625		-0.830782500		0.4962155494		-2.7101219293				2.7101219293

		00:14.401		37.1		0.014391530		0.2607768178		-2.9987592697		-0.884228800		0.4173887883		-2.6641806103				2.6641806103

		00:14.501		37.2		0.009731561		0.2221236676		-2.9909980297		-0.937245900		0.3339523791		-2.6148761049				2.6148761049

		00:14.601		37.3		0.005440647		0.1803202927		-2.9841322899		-0.989762500		0.2493204648		-2.5671215638				2.5671215638

		00:14.701		37.4		0.000956400		0.1363149434		-2.9771432877		-1.039562000		0.1660733315		-2.5259424703				2.5259424703

		00:14.801		37.5		-0.003840006		0.0912474245		-2.9659566879		-1.083564000		0.0855807157		-2.4923248528				2.4923248528

		00:14.901		37.6		-0.009094103		0.0463770181		-2.9360857010		-1.118835000		0.0081767292		-2.4558385438				2.4558385438

		00:15.001		37.7		-0.015046290		0.0027762686		-2.9007031918		-1.143141000		-0.0667185701		-2.4326368312				2.4326368312

		00:15.101		37.8		-0.021974810		-0.0382842720		-2.8586933613		-1.155234000		-0.1401178708		-2.4225200893				2.4225200893

		00:15.201		37.9		-0.029681010		-0.0756266192		-2.8094511032		-1.154572000		-0.2130233640		-2.4236046624				2.4236046624

		00:15.301		38.0		-0.038068410		-0.1082653478		-2.7531278133		-1.141917000		-0.2855710135		-2.4325869603				2.4325869603

		00:15.401		38.1		-0.046325900		-0.1358551234		-2.6761083603		-1.118337000		-0.3556802679		-2.4288059394				2.4288059394

		00:15.501		38.2		-0.054161520		-0.1583674401		-2.5775787830		-1.086600000		-0.4215427306		-2.4054150139				2.4054150139

		00:15.601		38.3		-0.061872240		-0.1755056530		-2.4793238640		-1.050188000		-0.4817000618		-2.3814807864				2.3814807864

		00:15.701		38.4		-0.067830930		-0.1875939369		-2.3879675865		-1.010340000		-0.5343550922		-2.3592918420				2.3592918420

		00:15.801		38.5		-0.071436160		-0.1953683943		-2.3060076237		-0.968728500		-0.5767753132		-2.3354657476				2.3354657476

		00:15.901		38.6		-0.074662260		-0.1996296048		-2.2355268002		-0.929005000		-0.6080582795		-2.3093946658				2.3093946658

		00:16.002		38.7		-0.075678570		-0.2003113776		-2.1934392452		-0.890297500		-0.6287239693		-2.3000269898				2.3000269898

		00:16.102		38.8		-0.076089860		-0.1977418959		-2.1816439629		-0.854434900		-0.6390430175		-2.3101888764				2.3101888764

		00:16.202		38.9		-0.075909480		-0.1920846850		-2.1992635727		-0.821169700		-0.6387119605		-2.3396698120				2.3396698120

		00:16.302		39.0		-0.075167410		-0.1833476126		-2.2430872917		-0.790019400		-0.6272598847		-2.3864620960				2.3864620960

		00:16.402		39.1		-0.072928660		-0.1714275330		-2.3082351685		-0.759465800		-0.6039738482		-2.4471237129				2.4471237129

		00:16.502		39.2		-0.070020000		-0.1563314348		-2.3844990730		-0.729763000		-0.5674097015		-2.5110763924				2.5110763924

		00:16.602		39.3		-0.066751530		-0.1380577236		-2.4601736069		-0.700779200		-0.5168901714		-2.5678443082				2.5678443082

		00:16.702		39.4		-0.061942190		-0.1161781698		-2.5390496254		-0.671455000		-0.4529730075		-2.6254574784				2.6254574784

		00:16.802		39.5		-0.056665950		-0.0907551944		-2.6172556877		-0.643411600		-0.3762805227		-2.6828722892				2.6828722892

		00:16.902		39.6		-0.051548690		-0.0620401129		-2.6919679642		-0.618195200		-0.2876342175		-2.7390138074				2.7390138074

		00:17.002		39.7		-0.046487060		-0.0304736141		-2.7614769936		-0.596911500		-0.1885140146		-2.7932478977				2.7932478977

		00:17.102		39.8		-0.041606570		0.0033389782		-2.8185930252		-0.580967700		-0.0813282765		-2.8375235020				2.8375235020

		00:17.202		39.9		-0.037166030		0.0387954898		-2.8594553471		-0.571756100		0.0307715065		-2.8678051955				2.8678051955

		00:17.302		40.0		-0.032749530		0.0751065984		-2.8973462582		-0.569882900		0.1439267769		-2.8983378745				2.8983378745

		00:17.402		40.1		-0.028302860		0.1113790199		-2.9336240292		-0.575882200		0.2541830622		-2.9296475130				2.9296475130

		00:17.502		40.2		-0.023651190		0.1467236727		-2.9701671600		-0.589635300		0.3574350433		-2.9618152748				2.9618152748

		00:17.602		40.3		-0.018708110		0.1802877933		-3.0093169212		-0.610605800		0.4496266708		-2.9949321150				2.9949321150

		00:17.702		40.4		-0.013300910		0.2112648785		-3.0537292957		-0.637737100		0.5269971961		-3.0290533890				3.0290533890

		00:17.802		40.5		-0.005934370		0.2388731241		-3.1060309410		-0.668332000		0.5860148453		-3.0637570830				3.0637570830

		00:17.902		40.6		0.003406435		0.2629559636		-3.1424934864		-0.700924000		0.6239778133		-3.0719103121				3.0719103121

		00:18.002		40.7		0.013983050		0.2823844254		-3.1749885082		-0.734637800		0.6394800759		-3.0636290902				3.0636290902

		00:18.102		40.8		0.028425220		0.2958002090		-3.2108941078		-0.765429100		0.6333608075		-3.0465876821				3.0465876821

		00:18.202		40.9		0.043179110		0.3018877208		-3.2483382225		-0.795550500		0.6081882326		-3.0200234131				3.0200234131

		00:18.302		41.0		0.056669350		0.2980768979		-3.2491369247		-0.825557200		0.5670243624		-2.9480918302				2.9480918302

		00:18.402		41.1		0.070145820		0.2848251760		-3.2384812832		-0.853533800		0.5145559623		-2.8603545449				2.8603545449

		00:18.502		41.2		0.083573520		0.2627263963		-3.2298617363		-0.878510300		0.4539458152		-2.7749168660				2.7749168660

		00:18.602		41.3		0.094194030		0.2324381769		-3.2234447002		-0.902064900		0.3881238015		-2.6957917905				2.6957917905

		00:18.702		41.4		0.102432400		0.1950563639		-3.2190103531		-0.922449800		0.3191556056		-2.6263506125				2.6263506125

		00:18.802		41.5		0.108362700		0.1514894217		-3.2080903053		-0.938243700		0.2479312920		-2.5620949082				2.5620949082

		00:18.902		41.6		0.113001600		0.1038038731		-3.1921830177		-0.947203000		0.1751843128		-2.5070784988				2.5070784988

		00:19.002		41.7		0.117228800		0.0541749932		-3.1797845364		-0.947342600		0.1009167253		-2.4701146282				2.4701146282

		00:19.102		41.8		0.121165500		0.0040763640		-3.1698684692		-0.937954700		0.0250203810		-2.4505829163				2.4505829163

		00:19.202		41.9		0.123228200		-0.0450097173		-3.1620039940		-0.920663500		-0.0522709424		-2.4474724126				2.4474724126

		00:19.302		42.0		0.124604300		-0.0916425064		-3.1563851833		-0.894950700		-0.1302229339		-2.4592964330				2.4592964330

		00:19.402		42.1		0.125289500		-0.1344705969		-3.1538319588		-0.862025100		-0.2074488724		-2.4844053367				2.4844053367

		00:19.502		42.2		0.125023100		-0.1722698212		-3.1557354927		-0.823726900		-0.2818827580		-2.5213636756				2.5213636756

		00:19.602		42.3		0.123453700		-0.2039639801		-3.1638844013		-0.782174600		-0.3508417552		-2.5691856534				2.5691856534

		00:19.702		42.4		0.120224200		-0.2286423594		-3.1803455353		-0.739523200		-0.4111567143		-2.6274115072				2.6274115072

		00:19.802		42.5		0.115256000		-0.2455727160		-3.2072136402		-0.697582500		-0.4592358422		-2.6960592820				2.6960592820

		00:19.902		42.6		0.109264200		-0.2540021539		-3.2436552048		-0.657345600		-0.4912494254		-2.7732579746				2.7732579746

		00:20.002		42.7		0.099984840		-0.2513894439		-3.2675886154		-0.622820000		-0.5020348253		-2.8377294800				2.8377294800

		00:20.102		42.8		0.088525250		-0.2383805215		-3.2837133408		-0.594470500		-0.4882729511		-2.8919744572				2.8919744572

		00:20.202		42.9		0.076437330		-0.2165179104		-3.3004407883		-0.572545700		-0.4475580068		-2.9416524655				2.9416524655

		00:20.302		43.0		0.065201520		-0.1867538691		-3.3170967102		-0.557618300		-0.3792439007		-2.9855214980				2.9855214980

		00:20.402		43.1		0.055278590		-0.1502412856		-3.3332931995		-0.551295200		-0.2850611083		-3.0237079784				3.0237079784

		00:20.502		43.2		0.045417040		-0.1080917567		-3.3358530998		-0.556536400		-0.1689762295		-3.0441640422				3.0441640422

		00:20.602		43.3		0.035689010		-0.0618759133		-3.3178672791		-0.574215300		-0.0367382128		-3.0420390409				3.0420390409

		00:20.702		43.4		0.026123940		-0.0135126328		-3.2995889187		-0.604205100		0.1047622678		-3.0407202585				3.0407202585

		00:20.802		43.5		0.015822420		0.0354016982		-3.2801690102		-0.645961600		0.2485148292		-3.0423556324				3.0423556324

		00:20.902		43.6		0.005059428		0.0832247883		-3.2586812973		-0.696493800		0.3881791214		-3.0487595485				3.0487595485

		00:21.002		43.7		-0.006469002		0.1284603029		-3.2226974964		-0.752441000		0.5184058381		-3.0488329829				3.0488329829

		00:21.102		43.8		-0.018445660		0.1700910926		-3.1479687691		-0.809582800		0.6360533855		-3.0192106651				3.0192106651

		00:21.202		43.9		-0.031421580		0.2065923065		-3.0624666214		-0.864769800		0.7395641258		-2.9888409682				2.9888409682

		00:21.302		44.0		-0.045515280		0.2370022237		-2.9661269188		-0.915041600		0.8264979892		-2.9541925920				2.9541925920

		00:21.402		44.1		-0.058162130		0.2628187835		-2.8137569427		-0.956248900		0.8954288281		-2.8632759202				2.8632759202

		00:21.502		44.2		-0.071058680		0.2829389870		-2.6500942707		-0.990231500		0.9474806284		-2.7583679163				2.7583679163

		00:21.602		44.3		-0.079173430		0.2982552052		-2.4821836948		-1.012843000		0.9825796482		-2.6401734406				2.6401734406

		00:21.702		44.4		-0.084190770		0.3108030856		-2.3085947037		-1.028593000		1.0026014668		-2.5014758153				2.5014758153

		00:21.802		44.5		-0.087803690		0.3199742436		-2.1715846062		-1.042225000		1.0114967048		-2.3867278418				2.3867278418

		00:21.902		44.6		-0.088282720		0.3266138136		-2.0866351128		-1.054885000		1.0121563979		-2.3109737276				2.3109737276

		00:22.002		44.7		-0.088717910		0.3312858939		-2.0662381649		-1.072560000		1.0049853536		-2.2844039206				2.2844039206

		00:22.102		44.8		-0.088571620		0.3340899944		-2.1182384491		-1.097443000		0.9893669611		-2.3128522678				2.3128522678

		00:22.202		44.9		-0.088537530		0.3345246315		-2.2438251972		-1.132488000		0.9637742456		-2.3958898146				2.3958898146

		00:22.302		45.0		-0.083937260		0.3314338923		-2.4351603985		-1.174429000		0.9255640118		-2.5240239881				2.5240239881

		00:22.402		45.1		-0.075922190		0.3242479563		-2.6573596001		-1.224348000		0.8686662628		-2.6553284812				2.6553284812

		00:22.502		45.2		-0.060214180		0.3114858270		-2.8753073215		-1.276115000		0.7932593749		-2.7573996670				2.7573996670

		00:22.602		45.3		-0.043957690		0.2903351188		-3.0732901096		-1.332888000		0.7023769848		-2.8223576572				2.8223576572

		00:22.702		45.4		-0.025541790		0.2606281936		-3.2070186138		-1.386682000		0.6028846887		-2.8172624484				2.8172624484

		00:22.802		45.5		-0.010140290		0.2199932188		-3.3214032650		-1.436134000		0.5025825758		-2.8025357100				2.8025357100

		00:22.902		45.6		0.004419196		0.1701070815		-3.3873322010		-1.472939000		0.4051621543		-2.7590990417				2.7590990417

		00:23.002		45.7		0.016583370		0.1123401299		-3.4226453304		-1.493318000		0.3092104746		-2.7124054442				2.7124054442

		00:23.102		45.8		0.027626390		0.0487171784		-3.4522111416		-1.492665000		0.2121024359		-2.6928542685				2.6928542685

		00:23.202		45.9		0.036665040		-0.0181345623		-3.4776186943		-1.470684000		0.1097550653		-2.7026453631				2.7026453631

		00:23.302		46.0		0.044019500		-0.0856280178		-3.5003166199		-1.428204000		-0.0009848632		-2.7397575525				2.7397575525

		00:23.402		46.1		0.051070130		-0.1513085663		-3.5215406418		-1.367044000		-0.1210449149		-2.7984359039				2.7984359039

		00:23.502		46.2		0.057334290		-0.2124006599		-3.5224575996		-1.292166000		-0.2480962419		-2.8505611033				2.8505611033

		00:23.602		46.3		0.063183660		-0.2669758797		-3.5206711292		-1.207978000		-0.3773493793		-2.9041350899				2.9041350899

		00:23.702		46.4		0.069415580		-0.3132168353		-3.5189747810		-1.118011000		-0.5019893803		-2.9534949935				2.9534949935

		00:23.802		46.5		0.076246180		-0.3494140804		-3.5175418854		-1.025188000		-0.6148266282		-2.9924610865				2.9924610865

		00:23.902		46.6		0.083482360		-0.3740296662		-3.5168604851		-0.931487700		-0.7092651934		-3.0182822114				3.0182822114

		00:24.002		46.7		0.089360320		-0.3857914805		-3.5176143646		-0.839362600		-0.7797189290		-3.0315016725				3.0315016725

		00:24.102		46.8		0.093157920		-0.3838829398		-3.5203566551		-0.749672900		-0.8213582322		-3.0347829462				3.0347829462

		00:24.202		46.9		0.094722050		-0.3681266308		-3.5251717567		-0.662804400		-0.8296342922		-3.0313837162				3.0313837162

		00:24.302		47.0		0.094448410		-0.3390207589		-3.5316143036		-0.579341900		-0.8002049080		-3.0242250581				3.0242250581

		00:24.402		47.1		0.093061840		-0.2976153791		-3.5389671326		-0.500868300		-0.7295502883		-3.0157836065				3.0157836065

		00:24.502		47.2		0.091261350		-0.2453470677		-3.5465590954		-0.430620400		-0.6161255341		-3.0081970299				3.0081970299

		00:24.602		47.3		0.089523090		-0.1839278340		-3.5539448261		-0.373482100		-0.4616787905		-3.0031548174				3.0031548174

		00:24.702		47.4		0.088045210		-0.1152906418		-3.5609254837		-0.335159300		-0.2722913570		-3.0017544331				3.0017544331

		00:24.802		47.5		0.086942750		-0.0415548347		-3.5674970150		-0.320575900		-0.0586371116		-3.0046715452				3.0046715452

		00:24.902		47.6		0.085246620		0.0350158662		-3.5737874508		-0.333378200		0.1649562346		-3.0126571375				3.0126571375

		00:25.002		47.7		0.082536200		0.1120686904		-3.5800063610		-0.373273300		0.3826500035		-3.0269902455				3.0269902455

		00:25.102		47.8		0.079756660		0.1872251779		-3.5864148140		-0.435162800		0.5798678334		-3.0494699846				3.0494699846

		00:25.202		47.9		0.076739480		0.2581438720		-3.5933136940		-0.512565500		0.7457277757		-3.0818202083				3.0818202083

		00:25.302		48.0		0.073513790		0.3225775659		-3.6010437012		-0.597900700		0.8743009976		-3.1247823222				3.1247823222

		00:25.402		48.1		0.069946610		0.3784295619		-3.6099846363		-0.684492100		0.9644236557		-3.1773498143				3.1773498143

		00:25.502		48.2		0.065586160		0.4238281548		-3.6205124855		-0.767891400		1.0183652345		-3.2364245491				3.2364245491

		00:25.602		48.3		0.060502230		0.4572555423		-3.6328475475		-0.845542500		1.0399430444		-3.2967686866				3.2967686866

		00:25.702		48.4		0.055279820		0.4777486324		-3.6467635632		-0.916707600		1.0328753223		-3.3509653359				3.3509653359

		00:25.802		48.5		0.048451210		0.4843879044		-3.6490507126		-0.984656500		0.9995289416		-3.3773664741				3.3773664741

		00:25.902		48.6		0.041084530		0.4777674973		-3.6411423683		-1.051659000		0.9415201466		-3.3701251161				3.3701251161

		00:26.002		48.7		0.036504280		0.4594597220		-3.6365213394		-1.118101000		0.8604083610		-3.3387230514				3.3387230514

		00:26.102		48.8		0.033942010		0.4301453233		-3.6353478432		-1.187805000		0.7596087130		-3.2836477519				3.2836477519

		00:26.202		48.9		0.032384090		0.3903527558		-3.6364216805		-1.263178000		0.6447762513		-3.2084417388				3.2084417388

		00:26.302		49.0		0.031247560		0.3408237100		-3.6381595135		-1.343887000		0.5227872932		-3.1196957606				3.1196957606

		00:26.402		49.1		0.030003170		0.2827492952		-3.6392180920		-1.427087000		0.4003547867		-3.0265983182				3.0265983182

		00:26.502		49.2		0.028016190		0.2178104520		-3.6386234760		-1.507955000		0.2826333727		-2.9400413440				2.9400413440

		00:26.602		49.3		0.025200700		0.1481138170		-3.6356630325		-1.579891000		0.1720736620		-2.8712665706				2.8712665706

		00:26.702		49.4		0.021327010		0.0759787261		-3.6241786480		-1.636383000		0.0678536817		-2.8246015188				2.8246015188

		00:26.802		49.5		0.016271970		0.0043956237		-3.6057109833		-1.672051000		-0.0329670156		-2.8084376800				2.8084376800

		00:26.902		49.6		0.008801124		-0.0637628958		-3.5831782818		-1.685019000		-0.1350035170		-2.8274742408				2.8274742408

		00:27.002		49.7		-0.000249851		-0.1258556098		-3.5559759140		-1.674233000		-0.2423794690		-2.8777937042				2.8777937042

		00:27.102		49.8		-0.011031640		-0.1799523830		-3.4970541000		-1.642455000		-0.3565171837		-2.9240256383				2.9240256383

		00:27.202		49.9		-0.022357230		-0.2244536877		-3.4140050411		-1.593522000		-0.4756889759		-2.9634367826				2.9634367826

		00:27.302		50.0		-0.035075410		-0.2582510114		-3.3218853474		-1.539898000		-0.5466625488		-3.1560205097				3.1560205097
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Calc NX at AA1 (g's)

X(g's)
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		0.0414259276

		0.0414270851

		0.0414282426

		0.0414294001

		0.0414305576

		0.0414317151

		0.0414328726

		0.0414340301

		0.0414351876

		0.0414363451

		0.0414375026

		0.0414386601

		0.0414398176

		0.0414409751

		0.0414421326

		0.0414432901

		0.0414444476

		0.0414456051

		0.0414467626

		0.0414479201

		0.0414490776

		0.0414502351

		0.0414513926

		0.0414525501

		0.0414537076

		0.0414548651

		0.0414560226

		0.0414571801

		0.0414583376

		0.0414594951

		0.0414606526

		0.0414618101

		0.0414629676

		0.0414641251

		0.0414652826

		0.0414664401

		0.0414675976

		0.0414687551

		0.0414699126

		0.0414710701

		0.0414722276

		0.0414733851

		0.0414745426

		0.0414757001

		0.0414768576

		0.0414780151

		0.0414791726

		0.0414803301

		0.0414814876

		0.0414826451

		0.0414838026

		0.0414849601

		0.0414861176

		0.0414872751

		0.0414884326

		0.0414895901

		0.0414907476

		0.0414919051

		0.0414930626

		0.0414942201

		0.0414953776

		0.0414965351

		0.0414976926

		0.0414988501

		0.0415000076

		0.0415011651

		0.0415023226

		0.0415034801

		0.0415046376

		0.0415057951

		0.0415069526

		0.0415081101

		0.0415092676

		0.0415104251

		0.0415115826

		0.0415127401

		0.0415138976

		0.0415150551

		0.0415162126

		0.0415173701

		0.0415185276

		0.0415196851

		0.0415208426

		0.0415220001

		0.0415231576

		0.0415243151

		0.0415254726

		0.0415266301

		0.0415277876

		0.0415289451

		0.0415301026

		0.0415312601

		0.0415324176

		0.0415335751

		0.0415347326

		0.0415358901

		0.0415370476

		0.0415382051

		0.0415393626

		0.0415405201

		0.0415416776

		0.0415428351

		0.0415439926

		0.0415451501

		0.0415463076

		0.0415474651

		0.0415486226

		0.0415497801

		0.0415509376

		0.0415520951

		0.0415532526

		0.0415544101

		0.0415555676

		0.0415567251

		0.0415578826

		0.0415590401

		0.0415601976

		0.0415613551

		0.0415625126

		0.0415636701

		0.0415648276

		0.0415659851

		0.0415671426

		0.0415683001

		0.0415694576

		0.0415706151

		0.0415717726

		0.0415729301

		0.0415740876

		0.0415752451

		0.0415764026

		0.0415775601

		0.0415787176

		0.0415798751

		0.0415810326

		0.0415821901

		0.0415833476

		0.0415845051

		0.0415856626

		0.0415868201

		0.0415879776

		0.0415891351

		0.0415902926

		0.0415914501

		0.0415926076

		0.0415937651

		0.0415949226

		0.0415960801

		0.0415972376

		0.0415983951

		0.0415995526

		0.0416007101

		0.0416018676

		0.0416030251

		0.0416041826

		0.0416053401

		0.0416064976

		0.0416076551

		0.0416088126

		0.0416099701

		0.0416111276

		0.0416122851

		0.0416134426

		0.0416146001

		0.0416157576

		0.0416169151

		0.0416180726

		0.0416192301

		0.0416203876

		0.0416215451

		0.0416227026

		0.0416238601

		0.0416250176

		0.0416261751

		0.0416273326

		0.0416284901

		0.0416296476

		0.0416308051

		0.0416319626

		0.0416331201

		0.0416342776

		0.0416342593

		0.0416354168

		0.0416365743

		0.0416377318

		0.0416388893

		0.0416400468

		0.0416412043

		0.0416423618

		0.0416435193

		0.0416446768

		0.0416458343

		0.0416469918

		0.0416481493

		0.0416493068

		0.0416504643

		0.0416516218

		0.0416527793

		0.0416539368

		0.0416550943

		0.0416562518

		0.0416574093

		0.0416585668

		0.0416597243

		0.0416608818

		0.0416620393

		0.0416631968

		0.0416643543

		0.0416655118

		0.0416666693

		0.0416678268

		0.0416689843

		0.0416701418

		0.0416712993

		0.0416724568

		0.0416736143

		0.0416747718

		0.0416759293

		0.0416770868

		0.0416782443

		0.0416794018

		0.0416805593

		0.0416817168

		0.0416828743

		0.0416840318

		0.0416851893

		0.0416863468

		0.0416875043

		0.0416886618

		0.0416898193

		0.0416909768

		0.0416921343

		0.0416932918

		0.0416944493

		0.0416956068

		0.0416967643

		0.0416979218

		0.0416990793

		0.0417002368

		0.0417013943

		0.0417025518

		0.0417037093

		0.0417048668

		0.0417060243

		0.0417071818

		0.0417083393

		0.0417094968

		0.0417106543

		0.0417118118

		0.0417129693

		0.0417141268

		0.0417152843

		0.0417164418

		0.0417175993

		0.0417187568

		0.0417199143

		0.0417210718

		0.0417222293

		0.0417233868

		0.0417245443

		0.0417257018

		0.0417268593

		0.0417280168

		0.0417291743

		0.0417303318

		0.0417314893

		0.0417326468

		0.0417338043

		0.0417349618

		0.0417361193

		0.0417372768

		0.0417384343

		0.0417395918

		0.0417407493

		0.0417419068

		0.0417430643

		0.0417442218

		0.0417453793

		0.0417465368

		0.0417476943

		0.0417488518

		0.0417500093

		0.0417511668

		0.0417523243

		0.0417534818

		0.0417546393

		0.0417557968

		0.0417569543

		0.0417581118

		0.0417592693

		0.0417604268

		0.0417615843

		0.0417627418

		0.0417638993

		0.0417650568

		0.0417662143

		0.0417673718

		0.0417685293

		0.0417696868

		0.0417708443

		0.0417720018

		0.0417731593

		0.0417743168

		0.0417754743

		0.0417766318

		0.0417777893

		0.0417789468

		0.0417801043

		0.0417812618

		0.0417824193

		0.0417835768

		0.0417847343

		0.0417858918

		0.0417870493

		0.0417882068

		0.0417893643

		0.0417905218

		0.0417916793

		0.0417928368

		0.0417939943

		0.0417951518

		0.0417963093

		0.0417974668

		0.0417986243

		0.0417997818

		0.0418009393

		0.0418020968

		0.0418032543

		0.0418044118

		0.0418055693

		0.0418067268

		0.0418078843

		0.0418090418

		0.0418101993

		0.0418113568

		0.0418125143

		0.0418136718

		0.0418148293

		0.0418159868

		0.0418171443

		0.0418183018

		0.0418194593

		0.0418206168

		0.0418217743

		0.0418229318

		0.0418240893

		0.0418252468

		0.0418264043

		0.0418275618

		0.0418287193

		0.0418298768

		0.0418310343

		0.0418321918

		0.0418333493

		0.0418345068

		0.0418356643

		0.0418368218

		0.0418379793

		0.0418391368

		0.0418402943

		0.0418414518

		0.0418426093

		0.0418437668

		0.0418449243

		0.0418460818

		0.0418472393

		0.0418483968

		0.0418495543

		0.0418507118

		0.0418518693

		0.0418530268

		0.0418541843

		0.0418553418

		0.0418564993

		0.0418576568

		0.0418588143

		0.0418599718

		0.0418611293

		0.0418622868

		0.0418634443

		0.0418646018

		0.0418657593

		0.0418669168

		0.0418680743

		0.0418692318

		0.0418703893

		0.0418715468

		0.0418727043

		0.0418738618

		0.0418750193



Calc NZ at AA1 (g's)

Time (s)

Z (g's)

0.8522966433

0.8529704738

0.8539488245

0.8528325241

0.8538467106

0.8569839594

0.8579949804

0.8590094859

0.860024986

0.8610412296

0.8620580715

0.8630756287

0.8640938416

0.8651127124

0.8661322366

0.867152476

0.8681733138

0.8691948622

0.870217009

0.8712398137

0.872263329

0.8732874427

0.8743122168

0.8753376418

0.8763636605

0.8773903372

0.8784176695

0.8794456003

0.8804741843

0.8815033621

0.8825331978

0.8835636319

0.8845947217

0.8856264028

0.8866586824

0.8876916175

0.8861247161

0.884577132

0.8856572969

0.8867187503

0.8877343671

0.8886657669

0.8894444001

0.8899885386

0.8902067594

0.889999988

0.889263469

0.8878891385

0.8857671054

0.8827880995

0.878844853

0.8738871728

0.8678335962

0.860505445

0.8517796682

0.8416130225

0.8299936882

0.8169438945

0.8025236402

0.7868344756

0.770022771

0.7522833713

0.7338626025

0.7150614844

0.6961772354

0.6776863204

0.6602269244

0.6443619184

0.6320390558

0.6220013299

0.6147270407

0.6107782307

0.6116148532

0.6199869879

0.636047014

0.6610253049

0.6962117434

0.7425149275

0.8015638765

0.876274701

0.9603187077

1.2815596269

1.6307716439

1.7323559268

1.8126151293

1.8359532949

1.8485368081

1.8246108691

1.7929407175

1.767848823

1.7335700482

1.6967848419

1.6699383847

1.6511441811

1.6374671671

1.6038248993

1.5701554536

1.5332611596

1.4931268267

1.4281011642

1.36404332

1.3032183711

1.2517794189

1.2058025641

1.1774165891

1.1657094998

1.1689070069

1.1838187903

1.2074211047

1.2295922251

1.2538047838

1.277092374

1.2983801623

1.3173105417

1.3341974742

1.3501260034

1.365039532

1.3797070749

1.3948955441

1.4114606295

1.4305115473

1.4536757648

1.4834139925

1.5232398652

1.5776984396

1.6477055306

1.7244691534

1.8144534617

1.9119998586

1.9648919873

2.0058349059

2.0261259356

2.0057004132

1.980264088

1.952259989

1.9238934927

1.8842008276

1.8419687562

1.8049859267

1.7737975062

1.748422235

1.7214262015

1.6779393806

1.6341980735

1.5890185307

1.5261083236

1.4514954437

1.3756566118

1.294197802

1.2123122439

1.1390541403

1.0760571569

1.026877707

0.9901306418

0.967141394

0.957512775

0.9605052179

0.9751685105

1.0004195412

1.0350908257

1.0779593938

1.1274660963

1.1824098541

1.2413763489

1.3031537817

1.366745931

1.4310598265

1.4946631411

1.5529171708

1.6063009832

1.6579060739

1.7078559849

1.7562432075

1.8033655282

1.8495086201

1.8903051674

1.9268517052

1.9647579411

2.0051191624

2.0489441588

2.0972463391

2.1495195152

2.1804357397

2.2098138002

2.2386421686

2.2426478921

2.220877638

2.1952576684

2.1451903951

2.0776963865

2.0153782561

1.959991726

1.9007508014

1.8413765178

1.7916623328

1.7502001239

1.7156654777

1.6867005331

1.6626619888

1.6295260732

1.6006681536

1.5752995595

1.5546051156

1.5403522045

1.5345404807

1.5389286828

1.5545536539

1.5813762728

1.6181793889

1.6627760151

1.7124686943

1.7661467621

1.8051234316

1.8436154864

1.8815836043

1.9199324134

1.9602182113

2.005351785

2.0357794178

2.0737962466

2.1197000289

2.1740736327

2.2350582258

2.2644152927

2.2941327531

2.3219720901

2.3012046435

2.2721502964

2.2372482667

2.171796302

2.1135091786

2.0651546677

2.0263115578

1.9956477896

1.9714504316

1.9520258683

1.9359508713

1.9222018733

1.9101818708

1.8996765999

1.8907670833

1.8837137308

1.8788388801

1.876424827

1.8766426039

1.8795242643

1.8849780768

1.8928389643

1.9029275969

1.9151275388

1.9295438594

1.9462997261

1.9648661949

1.9881842435

2.0159031558

2.0470630418

2.0826953953

2.1227843284

2.1669333388

2.2144121623

2.2642390108

2.3145493148

2.3447834964

2.3681608413

2.3911523095

2.4141585072

2.4374787598

2.4478411268

2.4499410863

2.4544869557

2.4611956799

2.4694921511

2.4786267795

2.4875619522

2.4747744139

2.4564881323

2.4349368961

2.4101029546

2.382474849

2.3529675513

2.3199765101

2.2781801797

2.2415875441

2.2104001625

2.1849888419

2.1656481275

2.1527467119

2.1467749187

2.1483026895

2.1578887205

2.1759857044

2.2024172627

2.2285686455

2.2617895493

2.3008454783

2.3445872217

2.3916572449

2.4405410368

2.4896393559

2.5312260064

2.5475088051

2.5602447305

2.5698012345

2.5766775845

2.5814526155

2.5710336721

2.5490427529

2.526959722

2.5050116841

2.4832351352

2.4603218277

2.410769044

2.3552328567

2.2967962311

2.2344541621

2.1507070568

2.0586464338

1.9687161751

1.8830147622

1.7991613068

1.7271802255

1.675442071

1.6483839488

1.6500080501

1.683614516

1.7512081561

1.8485837319

1.9615922613

2.0903758961

2.2071543956

2.2961284418

2.3633040129

2.375803359

2.38394587

2.3747057937

2.3485188781

2.3367397716

2.340198323

2.3575812725

2.3574376411

2.3641486285

2.3736437094

2.381531849

2.385360455

2.3667570451

2.3375035548

2.3099599811

2.2879332996

2.2736903271

2.2673497726

2.2674801893

2.2721141851

2.2795399689

2.2886491244

2.2989770088

2.3106403575

2.3242708808

2.3409288505

2.3619625217

2.3888313333

2.4229639432

2.4657257885

2.5182538206

2.5683151212

2.6227447127

2.6778902494

2.7286436122

2.7687892515

2.7755431908

2.7483850452

2.7101219293

2.6641806103

2.6148761049

2.5671215638

2.5259424703

2.4923248528

2.4558385438

2.4326368312

2.4225200893

2.4236046624

2.4325869603

2.4288059394

2.4054150139

2.3814807864

2.359291842

2.3354657476

2.3093946658

2.3000269898

2.3101888764

2.339669812

2.386462096

2.4471237129

2.5110763924

2.5678443082

2.6254574784

2.6828722892

2.7390138074

2.7932478977

2.837523502

2.8678051955

2.8983378745

2.929647513

2.9618152748

2.994932115

3.029053389

3.063757083

3.0719103121

3.0636290902






Data

		STS-107 Estimated Sensed Accelerations at the Crew Compartment

		March 15, 2005

												Jeremy Rea

		Location relative to CG:										NASA Johnson Space Center

		Delta X (forward from CG)		695.02		inches		57.918		feet		Flight Mechanics and Trajectory Design, Mail Code: EG5

		Delta Y (left from CG)		-6.23		inches		-0.519		feet		Phone: (281) 483-6761

		Delta Z (up from CG)		-26.29		inches		-2.191		feet		Email: jeremy.r.rea@nasa.gov

		Notes:		1) The load factors are the sensed accelerations at the center of gravity of the Orbiter

				2) The values calculated at AA1 are the sensed accelerations at the crew compartment

				3) The values for the Y and Z axes were taken directly from analysis completed by Joe Gamble (retired)

				4) The values for the X axis were calculated using the same trajectory data as for the Y and Z axes

						Sensed Acceleration at the CG						Sensed Acceleration at the Crew Compartment

		GMT		Time (s)		Load Factor X (g's)		Load Factor Y (g's)		Load Factor Z (g's)		Calc NX at AA1 (g's)		Calc NY at AA1 (g's)		Calc NZ at AA1 (g's)

		59:37.400		0.0		-0.047891000		-0.0041916515		-0.8522979021		-0.050636330		-0.0041926929		-0.8522966433				0.8522966433

		59:37.500		0.1		-0.047912750		-0.0039488100		-0.8529717326		-0.047963070		-0.0039498514		-0.8529704738				0.8529704738

		59:37.600		0.2		-0.047944270		-0.0038970325		-0.8539500833		-0.047972240		-0.0038980738		-0.8539488245				0.8539488245

		59:37.700		0.3		-0.047976840		-0.0038684602		-0.8549588919		-0.048005210		-0.0038272143		-0.8528325241				0.8528325241

		59:37.800		0.4		-0.048009550		-0.0038423615		-0.8559713960		-0.048042770		-0.0038310952		-0.8538467106				0.8538467106

		59:37.900		0.5		-0.048042300		-0.0038164996		-0.8569848537		-0.048070960		-0.0038411612		-0.8569839594				0.8569839594

		59:38.000		0.6		-0.048075070		-0.0037906335		-0.8579990268		-0.048103250		-0.0037749213		-0.8579949804				0.8579949804

		59:38.100		0.7		-0.048107880		-0.0037647376		-0.8590138555		-0.048136010		-0.0037446753		-0.8590094859				0.8590094859

		59:38.200		0.8		-0.048140720		-0.0037388089		-0.8600293994		-0.048168830		-0.0037182719		-0.8600249860				0.8600249860

		59:38.300		0.9		-0.048173580		-0.0037128469		-0.8610456586		-0.048201700		-0.0036922517		-0.8610412296				0.8610412296

		59:38.400		1.0		-0.048206480		-0.0036868518		-0.8620625138		-0.048234580		-0.0036662432		-0.8620580715				0.8620580715

		59:38.500		1.1		-0.048239400		-0.0036608232		-0.8630800843		-0.048267500		-0.0036402058		-0.8630756287				0.8630756287

		59:38.600		1.2		-0.048272350		-0.0036347613		-0.8640983105		-0.048300450		-0.0036141357		-0.8640938416				0.8640938416

		59:38.700		1.3		-0.048305330		-0.0036086661		-0.8651171923		-0.048333420		-0.0035880326		-0.8651127124				0.8651127124

		59:38.800		1.4		-0.048338330		-0.0035825372		-0.8661367297		-0.048366420		-0.0035618956		-0.8661322366				0.8661322366

		59:38.900		1.5		-0.048371370		-0.0035563747		-0.8671569824		-0.048399450		-0.0035357249		-0.8671524760				0.8671524760

		59:39.000		1.6		-0.048404430		-0.0035301787		-0.8681778312		-0.048432510		-0.0035095210		-0.8681733138				0.8681733138

		59:39.100		1.7		-0.048437520		-0.0035039491		-0.8691993952		-0.048465600		-0.0034832835		-0.8691948622				0.8691948622

		59:39.200		1.8		-0.048470630		-0.0034776859		-0.8702215552		-0.048498710		-0.0034570123		-0.8702170090				0.8702170090

		59:39.300		1.9		-0.048503780		-0.0034513888		-0.8712443709		-0.048531850		-0.0034307073		-0.8712398137				0.8712398137

		59:39.400		2.0		-0.048536940		-0.0034250577		-0.8722679019		-0.048565010		-0.0034043681		-0.8722633290				0.8722633290

		59:39.500		2.1		-0.048570140		-0.0033986932		-0.8732920289		-0.048598210		-0.0033779957		-0.8732874427				0.8732874427

		59:39.600		2.2		-0.048603370		-0.0033722944		-0.8743168116		-0.048631430		-0.0033515891		-0.8743122168				0.8743122168

		59:39.700		2.3		-0.048636620		-0.0033458618		-0.8753422499		-0.048664680		-0.0033251486		-0.8753376418				0.8753376418

		59:39.800		2.4		-0.048669900		-0.0033193952		-0.8763682842		-0.048697950		-0.0032986742		-0.8763636605				0.8763636605

		59:39.900		2.5		-0.048703200		-0.0032928947		-0.8773949742		-0.048731250		-0.0032721658		-0.8773903372				0.8773903372

		59:40.000		2.6		-0.048736520		-0.0032663599		-0.8784223199		-0.048764570		-0.0032456232		-0.8784176695				0.8784176695

		59:40.100		2.7		-0.048769880		-0.0032397909		-0.8794502616		-0.048797920		-0.0032190464		-0.8794456003				0.8794456003

		59:40.200		2.8		-0.048803260		-0.0032131879		-0.8804788589		-0.048831290		-0.0031924357		-0.8804741843				0.8804741843

		59:40.300		2.9		-0.048836660		-0.0031865505		-0.8815080523		-0.048864700		-0.0031657904		-0.8815033621				0.8815033621

		59:40.400		3.0		-0.048870100		-0.0031598790		-0.8825379014		-0.048898130		-0.0031391113		-0.8825331978				0.8825331978

		59:40.500		3.1		-0.048903560		-0.0031331729		-0.8835683465		-0.048931580		-0.0031123974		-0.8835636319				0.8835636319

		59:40.600		3.2		-0.048937030		-0.0031064325		-0.8845994473		-0.048965050		-0.0030856493		-0.8845947217				0.8845947217

		59:40.700		3.3		-0.048970540		-0.0030796579		-0.8856311440		-0.048998560		-0.0030588671		-0.8856264028				0.8856264028

		59:40.800		3.4		-0.049004070		-0.0030528486		-0.8866634369		-0.049032080		-0.0030320501		-0.8866586824				0.8866586824

		59:40.900		3.5		-0.049037630		-0.0030260049		-0.8876963854		-0.049065630		-0.0030051988		-0.8876916175				0.8876916175

		59:41.000		3.6		-0.049071200		-0.0029991267		-0.8887298703		-0.049026410		-0.0058311991		-0.8861247161				0.8861247161

		59:41.100		3.7		-0.049102690		-0.0027831583		-0.8897894621		-0.048980560		-0.0083987604		-0.8845771320				0.8845771320

		59:41.200		3.8		-0.049129180		-0.0021429306		-0.8908965588		-0.048993130		-0.0066593309		-0.8856572969				0.8856572969

		59:41.300		3.9		-0.049149750		-0.0010788930		-0.8920096159		-0.048988020		-0.0032657130		-0.8867187503				0.8867187503

		59:41.400		4.0		-0.049174450		0.0004059253		-0.8930584788		-0.048979200		0.0014835073		-0.8877343671				0.8877343671

		59:41.500		4.1		-0.049232430		0.0023067091		-0.8939478993		-0.048997920		0.0075707517		-0.8886657669				0.8886657669

		59:41.600		4.2		-0.049289920		0.0046167811		-0.8945603967		-0.049012820		0.0149718066		-0.8894444001				0.8894444001

		59:41.700		4.3		-0.049343650		0.0073275305		-0.8947596550		-0.049024310		0.0236555916		-0.8899885386				0.8899885386

		59:41.800		4.4		-0.049390000		0.0104283541		-0.8943945765		-0.049034080		0.0335840656		-0.8902067594				0.8902067594

		59:41.900		4.5		-0.049425050		0.0139066279		-0.8933035135		-0.049045730		0.0447121797		-0.8899999880				0.8899999880

		59:42.000		4.6		-0.049444740		0.0177477188		-0.8913187981		-0.049065300		0.0569879222		-0.8892634690				0.8892634690

		59:42.100		4.7		-0.049444940		0.0219350513		-0.8882718086		-0.049101870		0.0703527468		-0.8878891385				0.8878891385

		59:42.200		4.8		-0.049421590		0.0264502298		-0.8839972019		-0.049168230		0.0847420710		-0.8857671054				0.8857671054

		59:42.300		4.9		-0.049370780		0.0312732309		-0.8783380389		-0.049281410		0.1000858672		-0.8827880995				0.8827880995

		59:42.400		5.0		-0.049288860		0.0363826640		-0.8711496592		-0.049463290		0.1163098391		-0.8788448530				0.8788448530

		59:42.500		5.1		-0.049172570		0.0417560972		-0.8623037934		-0.049746310		0.1329780402		-0.8738871728				0.8738871728

		59:42.600		5.2		-0.049019160		0.0473680012		-0.8516976237		-0.050163260		0.1496359397		-0.8678335962				0.8678335962

		59:42.700		5.3		-0.048826930		0.0531829372		-0.8392785788		-0.050738820		0.1665185348		-0.8605054450				0.8605054450

		59:42.800		5.4		-0.048595220		0.0591636077		-0.8250415921		-0.051506700		0.1838600598		-0.8517796682				0.8517796682

		59:42.900		5.5		-0.048324490		0.0652739555		-0.8090291023		-0.052511240		0.2015430070		-0.8416130225				0.8416130225

		59:43.000		5.6		-0.048016410		0.0714797750		-0.7913340330		-0.053802160		0.2194576008		-0.8299936882				0.8299936882

		59:43.100		5.7		-0.047673890		0.0777493194		-0.7721026540		-0.055434340		0.2375036733		-0.8169438945				0.8169438945

		59:43.200		5.8		-0.047279850		0.0840537548		-0.7515366673		-0.057446340		0.2555922709		-0.8025236402				0.8025236402

		59:43.300		5.9		-0.046854400		0.0903675631		-0.7298949957		-0.059917400		0.2736468157		-0.7868344756				0.7868344756

		59:43.400		6.0		-0.046410450		0.0966687724		-0.7074950933		-0.062922710		0.2916039132		-0.7700227710				0.7700227710

		59:43.500		6.1		-0.046210800		0.1029390469		-0.6847148538		-0.066790260		0.3094132171		-0.7522833713				0.7522833713

		59:43.600		6.2		-0.046128410		0.1091635376		-0.6619944572		-0.071460830		0.3270374885		-0.7338626025				0.7338626025

		59:43.701		6.3		-0.046088970		0.1153305322		-0.6398392320		-0.076930370		0.3444512459		-0.7150614844				0.7150614844

		59:43.801		6.4		-0.046116480		0.1214308292		-0.6188235879		-0.083289690		0.3619988690		-0.6961772354				0.6961772354

		59:43.901		6.5		-0.046192380		0.1274591535		-0.5995795131		-0.090616470		0.3800462870		-0.6776863204				0.6776863204

		59:44.001		6.6		-0.046309380		0.1334195286		-0.5827422142		-0.099022940		0.3982636989		-0.6602269244				0.6602269244

		59:44.101		6.7		-0.046458530		0.1393430531		-0.5691097379		-0.108597200		0.4162458774		-0.6443619184				0.6443619184

		59:44.201		6.8		-0.046567470		0.1455512196		-0.5607249737		-0.119361400		0.4343023907		-0.6320390558				0.6320390558

		59:44.301		6.9		-0.046730710		0.1515459567		-0.5563867092		-0.131511300		0.4521282159		-0.6220013299				0.6220013299

		59:44.401		7.0		-0.046952190		0.1572571993		-0.5569557548		-0.145153800		0.4698022592		-0.6147270407				0.6147270407

		59:44.501		7.1		-0.047235620		0.1625919491		-0.5634364486		-0.160401900		0.4872579936		-0.6107782307				0.6107782307

		59:44.601		7.2		-0.047524340		0.1677029282		-0.5779680610		-0.177307500		0.5043685614		-0.6116148532				0.6116148532

		59:44.701		7.3		-0.047697020		0.1729886532		-0.6037194133		-0.195839400		0.5212719650		-0.6199869879				0.6199869879

		59:44.801		7.4		-0.047807910		0.1780042201		-0.6412395239		-0.216138300		0.5375201575		-0.6360470140				0.6360470140

		59:44.901		7.5		-0.047888610		0.1826322079		-0.6926269531		-0.238296900		0.5528624533		-0.6610253049				0.6610253049

		59:45.001		7.6		-0.049229400		0.1867114753		-0.7601507902		-0.263638900		0.5668649104		-0.6962117434				0.6962117434

		59:45.101		7.7		-0.051306130		0.1900281757		-0.8460583687		-0.291620200		0.5789907053		-0.7425149275				0.7425149275

		59:45.201		7.8		-0.053273930		0.1927556247		-0.9544500113		-0.321276000		0.5896067356		-0.8015638765				0.8015638765

		59:45.301		7.9		-0.055239760		0.1951035857		-1.0887967348		-0.352688800		0.5985378887		-0.8762747010				0.8762747010

		59:45.401		8.0		-0.056225670		0.1959397644		-1.2443619967		-0.384692800		0.6021040309		-0.9603187077				0.9603187077

		59:45.501		8.1		-0.055628370		0.1966198236		-1.4102741480		-0.425227800		0.5926195141		-1.2815596269				1.2815596269

		59:45.601		8.2		-0.050470570		0.1952295154		-1.5872175694		-0.464120200		0.5840395811		-1.6307716439				1.6307716439

		59:45.701		8.3		-0.042038710		0.1923775822		-1.7439601421		-0.491212700		0.5612300372		-1.7323559268				1.7323559268

		59:45.801		8.4		-0.030691740		0.1858910173		-1.8928538561		-0.512667600		0.5269697563		-1.8126151293				1.8126151293

		59:45.901		8.5		-0.017590840		0.1767287850		-1.9895013571		-0.527789100		0.4852190979		-1.8359532949				1.8359532949

		59:46.001		8.6		-0.005631133		0.1625796556		-2.0741338730		-0.537604700		0.4379535787		-1.8485368081				1.8485368081

		59:46.101		8.7		0.006303768		0.1442197859		-2.1165745258		-0.540066500		0.3892103840		-1.8246108691				1.8246108691

		59:46.201		8.8		0.017799810		0.1214050204		-2.1431934834		-0.534850900		0.3390848799		-1.7929407175				1.7929407175

		59:46.301		8.9		0.027877080		0.0946296677		-2.1662671566		-0.522846400		0.2881472603		-1.7678488230				1.7678488230

		59:46.401		9.0		0.037205410		0.0645558015		-2.1699156761		-0.503603500		0.2357631807		-1.7335700482				1.7335700482

		59:46.501		9.1		0.046111720		0.0324186236		-2.1610074043		-0.477342100		0.1814013628		-1.6967848419				1.6967848419

		59:46.601		9.2		0.054975050		-0.0007204858		-2.1525857449		-0.444525600		0.1247477147		-1.6699383847				1.6699383847

		59:46.701		9.3		0.062853270		-0.0340802036		-2.1443116665		-0.407184900		0.0661149845		-1.6511441811				1.6511441811

		59:46.801		9.4		0.071117820		-0.0668408945		-2.1339321136		-0.365255500		0.0059983005		-1.6374671671				1.6374671671

		59:46.901		9.5		0.078993620		-0.0968653560		-2.0976836681		-0.321021700		-0.0532178779		-1.6038248993				1.6038248993

		59:47.001		9.6		0.087211960		-0.1239987463		-2.0591831207		-0.275014500		-0.1101579077		-1.5701554536				1.5701554536

		59:47.101		9.7		0.094865860		-0.1477002352		-2.0183219910		-0.229093400		-0.1627984736		-1.5332611596				1.5332611596

		59:47.201		9.8		0.102254100		-0.1673219949		-1.9739282131		-0.183847700		-0.2106875441		-1.4931268267				1.4931268267

		59:47.301		9.9		0.110825900		-0.1789359152		-1.9032888412		-0.138797200		-0.2496713035		-1.4281011642				1.4281011642

		59:47.401		10.0		0.119188700		-0.1860509664		-1.8353594542		-0.095787410		-0.2813488155		-1.3640433200				1.3640433200

		59:47.501		10.1		0.129858000		-0.1893810779		-1.7743140459		-0.052368270		-0.3051623200		-1.3032183711				1.3032183711

		59:47.601		10.2		0.137621800		-0.1897397935		-1.7243628502		-0.013887230		-0.3211897907		-1.2517794189				1.2517794189

		59:47.701		10.3		0.142855600		-0.1880449206		-1.6797729731		0.019765050		-0.3297951292		-1.2058025641				1.2058025641

		59:47.801		10.4		0.145956800		-0.1844909042		-1.6546891928		0.048924850		-0.3322877997		-1.1774165891				1.1774165891

		59:47.901		10.5		0.147128100		-0.1791875660		-1.6500873566		0.073978480		-0.3297412927		-1.1657094998				1.1657094998

		59:48.001		10.6		0.146158400		-0.1719813198		-1.6636682749		0.094699980		-0.3215785699		-1.1689070069				1.1689070069

		59:48.101		10.7		0.143939400		-0.1625239104		-1.6916346550		0.111823000		-0.3067570037		-1.1838187903				1.1838187903

		59:48.201		10.8		0.140777100		-0.1504126638		-1.7286733389		0.125289300		-0.2836095973		-1.2074211047				1.2074211047

		59:48.301		10.9		0.136933900		-0.1353995949		-1.7625863552		0.134794000		-0.2511503654		-1.2295922251				1.2295922251

		59:48.401		11.0		0.132802200		-0.1171151176		-1.7975393534		0.140257100		-0.2096476607		-1.2538047838				1.2538047838

		59:48.501		11.1		0.128986300		-0.0955370367		-1.8310561180		0.141863500		-0.1599309317		-1.2770923740				1.2770923740

		59:48.601		11.2		0.126559100		-0.0708628595		-1.8613754511		0.140277200		-0.1031169001		-1.2983801623				1.2983801623

		59:48.701		11.3		0.124962200		-0.0434882529		-1.8873796463		0.134660100		-0.0409082744		-1.3173105417				1.3173105417

		59:48.801		11.4		0.124181800		-0.0139692789		-1.9086866379		0.124928600		0.0245294355		-1.3341974742				1.3341974742

		59:48.901		11.5		0.121826400		0.0170431007		-1.9257092476		0.108875900		0.0908116133		-1.3501260034				1.3501260034

		59:49.001		11.6		0.118429400		0.0488375723		-1.9377495050		0.087489450		0.1555263694		-1.3650395320				1.3650395320

		59:49.101		11.7		0.115813600		0.0806641653		-1.9451762438		0.063288120		0.2164304407		-1.3797070749				1.3797070749

		59:49.201		11.8		0.113835100		0.1117988974		-1.9486453533		0.036989730		0.2716752522		-1.3948955441				1.3948955441

		59:49.301		11.9		0.112322500		0.1415915638		-1.9491803646		0.009345936		0.3199493046		-1.4114606295				1.4114606295

		59:49.401		12.0		0.111073300		0.1695159525		-1.9483182430		-0.018967980		0.3605460696		-1.4305115473				1.4305115473

		59:49.501		12.1		0.109844700		0.1952210367		-1.9483082294		-0.047449900		0.3933659940		-1.4536757648				1.4536757648

		59:49.601		12.2		0.108342700		0.2185748965		-1.9523204565		-0.075836790		0.4188593379		-1.4834139925				1.4834139925

		59:49.701		12.3		0.106073300		0.2396810353		-1.9645600319		-0.104266700		0.4379069202		-1.5232398652				1.5232398652

		59:49.801		12.4		0.102033100		0.2588292062		-1.9900710583		-0.133571700		0.4517226458		-1.5776984396				1.5776984396

		59:49.901		12.5		0.096580710		0.2750371099		-2.0280299187		-0.163406000		0.4618475047		-1.6477055306				1.6477055306

		59:50.001		12.6		0.090834620		0.2853661180		-2.0691378117		-0.192287000		0.4676379165		-1.7244691534				1.7244691534

		59:50.101		12.7		0.083019430		0.2914996445		-2.1229975224		-0.221708900		0.4697153986		-1.8144534617				1.8144534617

		59:50.201		12.8		0.072093040		0.2928881943		-2.1859407425		-0.252794600		0.4672032339		-1.9119998586				1.9119998586

		59:50.301		12.9		0.055593010		0.2817966640		-2.2074477673		-0.288082600		0.4526642773		-1.9648919873				1.9648919873

		59:50.401		13.0		0.040616270		0.2656907439		-2.2250738144		-0.320713500		0.4301061570		-2.0058349059				2.0058349059

		59:50.501		13.1		0.030062190		0.2456669956		-2.2338511944		-0.348722900		0.3972009759		-2.0261259356				2.0261259356

		59:50.601		13.2		0.019920370		0.2216564715		-2.2132365704		-0.377171300		0.3541456778		-2.0057004132				2.0057004132

		59:50.701		13.3		0.011271320		0.1958267540		-2.1961631775		-0.405723900		0.3032410561		-1.9802640880				1.9802640880

		59:50.801		13.4		0.005003050		0.1685705036		-2.1817905903		-0.433668000		0.2464028771		-1.9522599890				1.9522599890

		59:50.901		13.5		-0.000641495		0.1402609944		-2.1691586971		-0.462350700		0.1860421224		-1.9238934927				1.9238934927

		59:51.001		13.6		-0.005819616		0.1115214899		-2.1445155144		-0.491017900		0.1243756865		-1.8842008276				1.8842008276

		59:51.101		13.7		-0.010648660		0.0826034546		-2.1135749817		-0.518552600		0.0631394851		-1.8419687562				1.8419687562

		59:51.201		13.8		-0.015529190		0.0539304428		-2.0812182426		-0.543870900		0.0038491035		-1.8049859267				1.8049859267

		59:51.301		13.9		-0.020813820		0.0260901358		-2.0460739136		-0.565813600		-0.0527991292		-1.7737975062				1.7737975062

		59:51.401		14.0		-0.026196100		-0.0003188323		-2.0070257187		-0.582726600		-0.1065524849		-1.7484222350				1.7484222350

		59:51.501		14.1		-0.031942210		-0.0247487053		-1.9579037428		-0.593792300		-0.1569934274		-1.7214262015				1.7214262015

		59:51.601		14.2		-0.037709610		-0.0469103903		-1.8850767612		-0.598315700		-0.2039406049		-1.6779393806				1.6779393806

		59:51.701		14.3		-0.043638540		-0.0663917735		-1.8044135571		-0.596567900		-0.2471777691		-1.6341980735				1.6341980735

		59:51.801		14.4		-0.048888760		-0.0829081237		-1.7166018486		-0.588147600		-0.2862875988		-1.5890185307				1.5890185307

		59:51.901		14.5		-0.053275490		-0.0967219844		-1.6105519533		-0.573718600		-0.3200138480		-1.5261083236				1.5261083236

		59:52.001		14.6		-0.056311700		-0.1078335270		-1.4942046404		-0.554355800		-0.3481775142		-1.4514954437				1.4514954437

		59:52.101		14.7		-0.057726250		-0.1162118018		-1.3778402805		-0.531145900		-0.3710276512		-1.3756566118				1.3756566118

		59:52.201		14.8		-0.058211130		-0.1226647422		-1.2620424032		-0.505925200		-0.3881473105		-1.2941978020				1.2941978020

		59:52.301		14.9		-0.057433260		-0.1273276955		-1.1523122787		-0.479646600		-0.4000480361		-1.2123122439				1.2123122439

		59:52.401		15.0		-0.056002180		-0.1301470846		-1.0543885231		-0.453850100		-0.4078563993		-1.1390541403				1.1390541403

		59:52.501		15.1		-0.054880560		-0.1314199567		-0.9708008766		-0.430024600		-0.4123929996		-1.0760571569				1.0760571569

		59:52.601		15.2		-0.053520830		-0.1318384707		-0.9063267708		-0.407861600		-0.4148330719		-1.0268777070				1.0268777070

		59:52.701		15.3		-0.052436390		-0.1311685294		-0.8579292893		-0.388008700		-0.4150269757		-0.9901306418				0.9901306418

		59:52.801		15.4		-0.051698810		-0.1295404583		-0.8250640035		-0.370672200		-0.4130327070		-0.9671413940				0.9671413940

		59:52.901		15.5		-0.051274940		-0.1271011382		-0.8071606159		-0.355808700		-0.4091384109		-0.9575127750				0.9575127750

		59:53.001		15.6		-0.051182730		-0.1239541769		-0.8033295870		-0.343365100		-0.4035290208		-0.9605052179				0.9605052179

		59:53.101		15.7		-0.051398980		-0.1201621592		-0.8124824762		-0.333203800		-0.3962851347		-0.9751685105				0.9751685105

		59:53.201		15.8		-0.051887540		-0.1157511696		-0.8334100246		-0.325147600		-0.3873877974		-1.0004195412				1.0004195412

		59:53.301		15.9		-0.052591740		-0.1107167006		-0.8648272157		-0.318983000		-0.3767312712		-1.0350908257				1.0350908257

		59:53.401		16.0		-0.053498370		-0.1050303727		-0.9053960443		-0.314534200		-0.3641379987		-1.0779593938				1.0779593938

		59:53.501		16.1		-0.054574660		-0.0986470133		-0.9537378550		-0.311596700		-0.3494054381		-1.1274660963				1.1274660963

		59:53.601		16.2		-0.055608350		-0.0916585773		-1.0101135969		-0.309712300		-0.3325594709		-1.1824098541				1.1824098541

		59:53.701		16.3		-0.056623260		-0.0839649513		-1.0730092525		-0.308575100		-0.3132171472		-1.2413763489				1.2413763489

		59:53.801		16.4		-0.057717390		-0.0753686726		-1.1395574808		-0.308176800		-0.2907660890		-1.3031537817				1.3031537817

		59:53.901		16.5		-0.058608030		-0.0658108145		-1.2082616091		-0.308150600		-0.2648809797		-1.3667459310				1.3667459310

		59:54.001		16.6		-0.059055690		-0.0552526154		-1.2777160406		-0.308215400		-0.2353148076		-1.4310598265				1.4310598265

		59:54.101		16.7		-0.059134820		-0.0436814129		-1.3466584682		-0.308442700		-0.2018708225		-1.4946631411				1.4946631411

		59:54.201		16.8		-0.058824850		-0.0311866291		-1.4121553898		-0.308764000		-0.1644965829		-1.5529171708				1.5529171708

		59:54.301		16.9		-0.058209790		-0.0177106857		-1.4740177393		-0.309213500		-0.1232415494		-1.6063009832				1.6063009832

		59:54.401		17.0		-0.057319540		-0.0032647380		-1.5329661369		-0.310090200		-0.0785199726		-1.6579060739				1.6579060739

		59:54.501		17.1		-0.056392950		0.0120308790		-1.5887110233		-0.311912500		-0.0307031315		-1.7078559849				1.7078559849

		59:54.601		17.2		-0.055383250		0.0280205589		-1.6412811279		-0.314947400		0.0197150218		-1.7562432075				1.7562432075

		59:54.701		17.3		-0.054381640		0.0445182361		-1.6910421848		-0.319622800		0.0720993103		-1.8033655282				1.8033655282

		59:54.801		17.4		-0.053069480		0.0613131039		-1.7387163639		-0.325948700		0.1256202842		-1.8495086201				1.8495086201

		59:54.901		17.5		-0.051717410		0.0782660171		-1.7815673351		-0.334437700		0.1790439328		-1.8903051674				1.8903051674

		59:55.001		17.6		-0.050407650		0.0951861665		-1.8212281466		-0.345282000		0.2313144939		-1.9268517052				1.9268517052

		59:55.101		17.7		-0.048357610		0.1117622331		-1.8628267050		-0.357889700		0.2815140833		-1.9647579411				1.9647579411

		59:55.201		17.8		-0.045721260		0.1277457327		-1.9082034826		-0.372491600		0.3285542842		-2.0051191624				2.0051191624

		59:55.301		17.9		-0.042278300		0.1428803653		-1.9594372511		-0.388823000		0.3712568392		-2.0489441588				2.0489441588

		59:55.401		18.0		-0.038327440		0.1568915099		-2.0186915398		-0.407011000		0.4084275057		-2.0972463391				2.0972463391

		59:55.501		18.1		-0.033281010		0.1694689840		-2.0879383087		-0.426119300		0.4377292254		-2.1495195152				2.1495195152

		59:55.601		18.2		-0.026509940		0.1811859459		-2.1446347237		-0.444735200		0.4573216698		-2.1804357397				2.1804357397

		59:55.701		18.3		-0.017562280		0.1909173876		-2.2082726955		-0.461413000		0.4663526431		-2.2098138002				2.2098138002

		59:55.801		18.4		-0.008310411		0.1980665624		-2.2786931992		-0.477191600		0.4654949795		-2.2386421686				2.2386421686

		59:55.901		18.5		0.003267216		0.2025643736		-2.3319039345		-0.489060800		0.4545544654		-2.2426478921				2.2426478921

		59:56.001		18.6		0.015736190		0.2037079930		-2.3654468060		-0.497288200		0.4345396105		-2.2208776380				2.2208776380

		59:56.101		18.7		0.028634500		0.2003108561		-2.3982059956		-0.501545700		0.4076788233		-2.1952576684				2.1952576684

		59:56.202		18.8		0.040955020		0.1912730336		-2.4076073170		-0.502255900		0.3757904807		-2.1451903951				2.1451903951

		59:56.302		18.9		0.052390090		0.1768814027		-2.3982043266		-0.499451100		0.3402488890		-2.0776963865				2.0776963865

		59:56.402		19.0		0.064112830		0.1581492573		-2.3901717663		-0.491680700		0.3018287137		-2.0153782561				2.0153782561

		59:56.502		19.1		0.074145500		0.1355865747		-2.3834302425		-0.480717100		0.2611444725		-1.9599917260				1.9599917260

		59:56.602		19.2		0.082257500		0.1090924293		-2.3646593094		-0.466782500		0.2181991705		-1.9007508014				1.9007508014

		59:56.702		19.3		0.089615290		0.0801274627		-2.3368902206		-0.448948200		0.1734783970		-1.8413765178				1.8413765178

		59:56.802		19.4		0.096925820		0.0502463430		-2.3114860058		-0.426569400		0.1271826890		-1.7916623328				1.7916623328

		59:56.902		19.5		0.104103500		0.0201250557		-2.2874867916		-0.399983900		0.0795247645		-1.7502001239				1.7502001239

		59:57.002		19.6		0.110966100		-0.0095690647		-2.2641520500		-0.369811900		0.0310009627		-1.7156654777				1.7156654777

		59:57.102		19.7		0.116300100		-0.0381940790		-2.2410128117		-0.337858200		-0.0176838502		-1.6867005331				1.6867005331

		59:57.202		19.8		0.121261300		-0.0651068166		-2.2169523239		-0.303733200		-0.0659445819		-1.6626619888				1.6626619888

		59:57.200		19.9		0.126239400		-0.0887958556		-2.1779921055		-0.267976300		-0.1120878958		-1.6295260732				1.6295260732

		59:57.300		20.0		0.130643100		-0.1093683690		-2.1403281689		-0.231932000		-0.1554223949		-1.6006681536				1.6006681536

		59:57.400		20.1		0.134462200		-0.1266666204		-2.1054625511		-0.196235200		-0.1948179396		-1.5752995595				1.5752995595

		59:57.500		20.2		0.138346200		-0.1406847239		-2.0754091740		-0.160862300		-0.2293806979		-1.5546051156				1.5546051156

		59:57.600		20.3		0.141529800		-0.1515346915		-2.0524890423		-0.127158100		-0.2583672121		-1.5403522045				1.5403522045

		59:57.700		20.4		0.143937600		-0.1593839824		-2.0390112400		-0.095741900		-0.2811337092		-1.5345404807				1.5345404807

		59:57.800		20.5		0.144611600		-0.1643749774		-2.0368750095		-0.068099510		-0.2970424184		-1.5389286828				1.5389286828

		59:57.900		20.6		0.143312900		-0.1665460169		-2.0471782684		-0.045005630		-0.3053598494		-1.5545536539				1.5545536539

		59:58.000		20.7		0.140133200		-0.1657787859		-2.0699396133		-0.026935840		-0.3051933264		-1.5813762728				1.5813762728

		59:58.100		20.8		0.136076800		-0.1617927253		-2.1040284634		-0.013505170		-0.2955206213		-1.6181793889				1.6181793889

		59:58.200		20.9		0.131324500		-0.1541939825		-2.1473503113		-0.005212659		-0.2753255441		-1.6627760151				1.6627760151

		59:58.300		21.0		0.126418700		-0.1425672174		-2.1972393990		-0.002247121		-0.2438294295		-1.7124686943				1.7124686943

		59:58.400		21.1		0.120116800		-0.1265830249		-2.2509458065		-0.006654958		-0.2011094797		-1.7661467621				1.7661467621

		59:58.500		21.2		0.114369300		-0.1047036424		-2.2874307632		-0.017137050		-0.1465936307		-1.8051234316				1.8051234316

		59:58.600		21.3		0.108320600		-0.0790134296		-2.3218967915		-0.034747060		-0.0830671715		-1.8436154864				1.8436154864

		59:58.700		21.4		0.102063100		-0.0501385480		-2.3554987907		-0.059353700		-0.0121840434		-1.8815836043				1.8815836043

		59:58.800		21.5		0.095518560		-0.0186664462		-2.3881173134		-0.090675700		0.0632929502		-1.9199324134				1.9199324134

		59:58.900		21.6		0.088420080		0.0147229629		-2.4200582504		-0.128168800		0.1403395464		-1.9602182113				1.9602182113

		59:59.000		21.7		0.081125430		0.0492872298		-2.4519813061		-0.170257700		0.2162443205		-2.0053517850				2.0053517850

		59:59.100		21.8		0.073554090		0.0832868665		-2.4620947838		-0.215320100		0.2879667368		-2.0357794178				2.0357794178

		59:59.200		21.9		0.065263700		0.1160291284		-2.4725377560		-0.261775900		0.3540348438		-2.0737962466				2.0737962466

		59:59.300		22.0		0.055789970		0.1466740370		-2.4838967323		-0.308154700		0.4133610815		-2.1197000289				2.1197000289

		59:59.400		22.1		0.045969990		0.1743953526		-2.4965314865		-0.351853900		0.4655961244		-2.1740736327				2.1740736327

		59:59.500		22.2		0.036212090		0.1983775944		-2.5093259811		-0.390941200		0.5113824887		-2.2350582258				2.2350582258

		59:59.600		22.3		0.023886160		0.2165904939		-2.4854576588		-0.426949000		0.5505399913		-2.2644152927				2.2644152927

		59:59.700		22.4		0.010453940		0.2295870334		-2.4584438801		-0.457783300		0.5841481399		-2.2941327531				2.2941327531

		59:59.800		22.5		-0.002046561		0.2373208404		-2.4289364815		-0.481190900		0.6107850326		-2.3219720901				2.3219720901

		59:59.900		22.6		-0.014114310		0.2415472865		-2.3542203903		-0.498122300		0.6299778358		-2.3012046435				2.3012046435

		00:00.000		22.7		-0.025715020		0.2418004572		-2.2772428989		-0.509619800		0.6404060138		-2.2721502964				2.2721502964

		00:00.100		22.8		-0.035765390		0.2388766706		-2.2044529915		-0.515865700		0.6399564847		-2.2372482667				2.2372482667

		00:00.200		22.9		-0.042910130		0.2348556966		-2.1143667698		-0.517452400		0.6285624489		-2.1717963020				2.1717963020

		00:00.300		23.0		-0.048685050		0.2286976874		-2.0428609848		-0.517762300		0.6079894483		-2.1135091786				2.1135091786

		00:00.400		23.1		-0.052826620		0.2208088338		-1.9907934666		-0.517825200		0.5809264166		-2.0651546677				2.0651546677

		00:00.500		23.2		-0.055333360		0.2114299089		-1.9569674730		-0.518628300		0.5482750832		-2.0263115578				2.0263115578

		00:00.600		23.3		-0.056030120		0.2006727755		-1.9388672113		-0.520665100		0.5110002450		-1.9956477896				1.9956477896

		00:00.700		23.4		-0.056286970		0.1885702312		-1.9333463907		-0.525627400		0.4700715219		-1.9714504316				1.9714504316

		00:00.800		23.5		-0.056197190		0.1751229614		-1.9371360540		-0.533585500		0.4264238659		-1.9520258683				1.9520258683

		00:00.900		23.6		-0.055851910		0.1603364497		-1.9471650124		-0.544286200		0.3809273629		-1.9359508713				1.9359508713

		00:01.000		23.7		-0.055336620		0.1442468613		-1.9607330561		-0.557190100		0.3343628049		-1.9222018733				1.9222018733

		00:01.100		23.8		-0.054729370		0.1269363910		-1.9755834341		-0.571525900		0.2873902227		-1.9101818708				1.9101818708

		00:01.200		23.9		-0.053922340		0.1085400283		-1.9899137020		-0.586183500		0.2405213458		-1.8996765999				1.8996765999

		00:01.300		24.0		-0.053187310		0.0892452672		-2.0023505688		-0.600363600		0.1940990269		-1.8907670833				1.8907670833

		00:01.400		24.1		-0.052641010		0.0692863315		-2.0119104385		-0.613131700		0.1482891806		-1.8837137308				1.8837137308

		00:01.500		24.2		-0.052312720		0.0489344485		-2.0179572105		-0.623577400		0.1030985851		-1.8788388801				1.8788388801

		00:01.600		24.3		-0.052210010		0.0284852013		-2.0201673508		-0.630958800		0.0584147122		-1.8764248270				1.8764248270

		00:01.700		24.4		-0.052322650		0.0082443180		-2.0185048580		-0.634771100		0.0140639146		-1.8766426039				1.8766426039

		00:01.800		24.5		-0.052921870		-0.0114871822		-2.0132081509		-0.635081600		-0.0301203698		-1.8795242643				1.8795242643

		00:01.900		24.6		-0.053915810		-0.0304272342		-2.0047860146		-0.631888300		-0.0742272883		-1.8849780768				1.8849780768

		00:02.000		24.7		-0.054900160		-0.0483252220		-1.9940176010		-0.625147500		-0.1182172674		-1.8928389643				1.8928389643

		00:02.100		24.8		-0.055883990		-0.0649709627		-1.9819343090		-0.615443800		-0.1618885212		-1.9029275969				1.9029275969

		00:02.200		24.9		-0.056818050		-0.0801995099		-1.9698071480		-0.603447900		-0.2048740791		-1.9151275388				1.9151275388

		00:02.300		25.0		-0.057641310		-0.0938955918		-1.9592070580		-0.589879500		-0.2466648031		-1.9295438594				1.9295438594

		00:02.400		25.1		-0.058290270		-0.1059842408		-1.9518193007		-0.575428400		-0.2865917059		-1.9462997261				1.9462997261

		00:02.500		25.2		-0.058724990		-0.1164506301		-1.9484871626		-0.560711100		-0.3239806012		-1.9648661949				1.9648661949

		00:02.600		25.3		-0.058839710		-0.1252022237		-1.9530055523		-0.546144100		-0.3581670498		-1.9881842435				1.9881842435

		00:02.700		25.4		-0.058589470		-0.1322283745		-1.9661583900		-0.532016000		-0.3883482023		-2.0159031558				2.0159031558

		00:02.800		25.5		-0.057969920		-0.1375182867		-1.9880727530		-0.518421100		-0.4136715124		-2.0470630418				2.0470630418

		00:02.900		25.6		-0.056932020		-0.1409646869		-2.0201306343		-0.505237100		-0.4334099605		-2.0826953953				2.0826953953

		00:03.000		25.7		-0.054853690		-0.1424385160		-2.0624394417		-0.491602000		-0.4468514001		-2.1227843284				2.1227843284

		00:03.100		25.8		-0.051712060		-0.1417662650		-2.1144232750		-0.477132200		-0.4533059081		-2.1669333388				2.1669333388

		00:03.200		25.9		-0.047529410		-0.1387412250		-2.1748309135		-0.461430300		-0.4521423812		-2.2144121623				2.2144121623

		00:03.300		26.0		-0.042934900		-0.1331464350		-2.2418420315		-0.444716200		-0.4428141643		-2.2642390108				2.2642390108

		00:03.400		26.1		-0.037672760		-0.1247868463		-2.3132696152		-0.426372500		-0.4244629358		-2.3145493148				2.3145493148

		00:03.501		26.2		-0.031709100		-0.1139252707		-2.3689248562		-0.406032700		-0.3964484879		-2.3447834964				2.3447834964

		00:03.601		26.3		-0.024997730		-0.1001047865		-2.4199018478		-0.383528100		-0.3589541720		-2.3681608413				2.3681608413

		00:03.701		26.4		-0.018285060		-0.0832424238		-2.4696257114		-0.359939900		-0.3133086016		-2.3911523095				2.3911523095

		00:03.801		26.5		-0.011796820		-0.0635062531		-2.5172708035		-0.336014400		-0.2601134592		-2.4141585072				2.4141585072

		00:03.901		26.6		-0.005175828		-0.0411969088		-2.5624155998		-0.312119600		-0.2001902086		-2.4374787598				2.4374787598

		00:04.001		26.7		0.001366087		-0.0167579949		-2.5918641090		-0.289306700		-0.1347362796		-2.4478411268				2.4478411268

		00:04.101		26.8		0.007690821		0.0094153648		-2.6101367474		-0.268587100		-0.0652786933		-2.4499410863				2.4499410863

		00:04.201		26.9		0.013676650		0.0367857106		-2.6276631355		-0.250973400		0.0061938936		-2.4544869557				2.4544869557

		00:04.301		27.0		0.019842520		0.0647170693		-2.6447284222		-0.236667300		0.0775289670		-2.4611956799				2.4611956799

		00:04.401		27.1		0.025917650		0.0925474465		-2.6616523266		-0.226423100		0.1463897957		-2.4694921511				2.4694921511

		00:04.501		27.2		0.032025140		0.1196051911		-2.6787505150		-0.220321400		0.2103857114		-2.4786267795				2.4786267795

		00:04.601		27.3		0.038877850		0.1452187747		-2.6962885857		-0.217565000		0.2674294340		-2.4875619522				2.4875619522

		00:04.701		27.4		0.045267350		0.1681939960		-2.6940917969		-0.219057600		0.3153945182		-2.4747744139				2.4747744139

		00:04.801		27.5		0.051929290		0.1881899536		-2.6891405582		-0.223646700		0.3530847396		-2.4564881323				2.4564881323

		00:04.901		27.6		0.059363060		0.2046637833		-2.6840825081		-0.230312500		0.3794783812		-2.4349368961				2.4349368961

		00:05.001		27.7		0.067660540		0.2170623094		-2.6791284084		-0.238425400		0.3943702642		-2.4101029546				2.4101029546

		00:05.101		27.8		0.075515750		0.2249088585		-2.6745805740		-0.248802600		0.3981783669		-2.3824748490				2.3824748490

		00:05.201		27.9		0.082672660		0.2278431058		-2.6707773209		-0.261282800		0.3918317642		-2.3529675513				2.3529675513

		00:05.301		28.0		0.088435890		0.2253055125		-2.6646113396		-0.276230100		0.3766788217		-2.3199765101				2.3199765101

		00:05.401		28.1		0.091985750		0.2166492790		-2.6495254040		-0.294198200		0.3534724324		-2.2781801797				2.2781801797

		00:05.501		28.2		0.094665230		0.2036211938		-2.6397182941		-0.313464600		0.3242178613		-2.2415875441				2.2415875441

		00:05.601		28.3		0.096608770		0.1865515262		-2.6348967552		-0.333466400		0.2896929831		-2.2104001625				2.2104001625

		00:05.701		28.4		0.097781470		0.1658363938		-2.6344137192		-0.353765800		0.2508255726		-2.1849888419				2.1849888419

		00:05.801		28.5		0.098175190		0.1419413388		-2.6374745369		-0.373839200		0.2084237494		-2.1656481275				2.1656481275

		00:05.901		28.6		0.097936680		0.1154035032		-2.6433150768		-0.392965400		0.1632125562		-2.1527467119				2.1527467119

		00:06.001		28.7		0.097214190		0.0868286118		-2.6513233185		-0.410412800		0.1158640013		-2.1467749187				2.1467749187

		00:06.101		28.8		0.096049550		0.0568819195		-2.6611030102		-0.425593000		0.0670179972		-2.1483026895				2.1483026895

		00:06.201		28.9		0.094373730		0.0262740254		-2.6724941730		-0.438116000		0.0173038749		-2.1578887205				2.1578887205

		00:06.301		29.0		0.092067150		-0.0042564259		-2.6855649948		-0.447776700		-0.0326274009		-2.1759857044				2.1759857044

		00:06.401		29.1		0.088967920		-0.0339456387		-2.6995835304		-0.454601500		-0.0821299044		-2.2024172627				2.2024172627

		00:06.501		29.2		0.085343150		-0.0617567524		-2.7058429718		-0.458336500		-0.1302313525		-2.2285686455				2.2285686455

		00:06.601		29.3		0.080963990		-0.0869504958		-2.7128522396		-0.459349000		-0.1760327337		-2.2617895493				2.2617895493

		00:06.701		29.4		0.075710290		-0.1088298187		-2.7207419872		-0.458064400		-0.2183793365		-2.3008454783				2.3008454783

		00:06.801		29.5		0.069497750		-0.1267845780		-2.7296073437		-0.455006500		-0.2559388444		-2.3445872217				2.3445872217

		00:06.901		29.6		0.062167120		-0.1403234601		-2.7394757271		-0.450863800		-0.2872218700		-2.3916572449				2.3916572449

		00:07.001		29.7		0.054467250		-0.1491050422		-2.7502830029		-0.445482000		-0.3106475928		-2.4405410368				2.4405410368

		00:07.101		29.8		0.046790460		-0.1529605389		-2.7618653774		-0.439113900		-0.3246655719		-2.4896393559				2.4896393559

		00:07.201		29.9		0.038878580		-0.1517638415		-2.7680385113		-0.432696300		-0.3280669623		-2.5312260064				2.5312260064

		00:07.301		30.0		0.030152010		-0.1453439146		-2.7522168159		-0.427469200		-0.3195683988		-2.5475088051				2.5475088051

		00:07.401		30.1		0.022345740		-0.1345984042		-2.7364718914		-0.422435700		-0.2988010364		-2.5602447305				2.5602447305

		00:07.501		30.2		0.014101310		-0.1200200915		-2.7211444378		-0.419708700		-0.2656614663		-2.5698012345				2.5698012345

		00:07.601		30.3		0.007075113		-0.1021554396		-2.7063841820		-0.418317500		-0.2208393460		-2.5766775845				2.5766775845

		00:07.701		30.4		0.000298698		-0.0815825388		-2.6921474934		-0.419776900		-0.1655731667		-2.5814526155				2.5814526155

		00:07.801		30.5		-0.006186190		-0.0589924082		-2.6648979187		-0.424388000		-0.1015915706		-2.5710336721				2.5710336721

		00:07.901		30.6		-0.012410330		-0.0348846838		-2.6270272732		-0.432356800		-0.0309973971		-2.5490427529				2.5490427529

		00:08.001		30.7		-0.018592160		-0.0097851111		-2.5882434845		-0.443730800		0.0437873820		-2.5269597220				2.5269597220

		00:08.101		30.8		-0.024915110		0.0156723652		-2.5476016998		-0.458209300		0.1205336296		-2.5050116841				2.5050116841

		00:08.201		30.9		-0.031286520		0.0408592224		-2.5042273998		-0.474974500		0.1972199026		-2.4832351352				2.4832351352

		00:08.301		31.0		-0.037770780		0.0651733205		-2.4574038982		-0.493162400		0.2716278426		-2.4603218277				2.4603218277

		00:08.401		31.1		-0.044154380		0.0884612948		-2.3830966949		-0.511698200		0.3418074521		-2.4107690440				2.4107690440

		00:08.501		31.2		-0.050444830		0.1101460904		-2.3010928631		-0.529927200		0.4065414548		-2.3552328567				2.3552328567

		00:08.601		31.3		-0.056940160		0.1298610866		-2.2134277821		-0.547476900		0.4654676246		-2.2967962311				2.2967962311

		00:08.701		31.4		-0.062129150		0.1473833174		-2.1211998463		-0.562295900		0.5176109338		-2.2344541621				2.2344541621

		00:08.801		31.5		-0.066916550		0.1632615477		-2.0110969543		-0.575141500		0.5618262549		-2.1507070568				2.1507070568

		00:08.901		31.6		-0.069774050		0.1772484034		-1.8962359428		-0.584981100		0.5985469967		-2.0586464338				2.0586464338

		00:09.001		31.7		-0.072037030		0.1892927587		-1.7850767374		-0.593580800		0.6293938611		-1.9687161751				1.9687161751

		00:09.101		31.8		-0.072951080		0.1996006221		-1.6820226908		-0.600667900		0.6545333651		-1.8830147622				1.8830147622

		00:09.201		31.9		-0.073296230		0.2092574090		-1.5879313946		-0.607831500		0.6745113486		-1.7991613068				1.7991613068

		00:09.301		32.0		-0.073106330		0.2177571952		-1.5115114450		-0.616247500		0.6899723005		-1.7271802255				1.7271802255

		00:09.401		32.1		-0.072771570		0.2250691950		-1.4586097002		-0.627130100		0.7024813188		-1.6754420710				1.6754420710

		00:09.501		32.2		-0.072593290		0.2312819809		-1.4340621233		-0.641528100		0.7124657529		-1.6483839488				1.6483839488

		00:09.601		32.3		-0.072843060		0.2363936156		-1.4423983097		-0.660461800		0.7200232973		-1.6500080501				1.6500080501

		00:09.701		32.4		-0.073571480		0.2402787209		-1.4875433445		-0.684698500		0.7248842595		-1.6836145160				1.6836145160

		00:09.801		32.5		-0.074252330		0.2426590770		-1.5722460747		-0.714341000		0.7263605217		-1.7512081561				1.7512081561

		00:09.901		32.6		-0.074421230		0.2431904972		-1.6967191696		-0.749262900		0.7218369362		-1.8485837319				1.8485837319

		00:10.001		32.7		-0.073789810		0.2429152876		-1.8514157534		-0.789254100		0.7097525487		-1.9615922613				1.9615922613

		00:10.101		32.8		-0.069731770		0.2395706624		-2.0351483822		-0.831264500		0.6878392438		-2.0903758961				2.0903758961

		00:10.201		32.9		-0.062872310		0.2329622954		-2.2227966785		-0.874489000		0.6534288398		-2.2071543956				2.2071543956

		00:10.301		33.0		-0.050514280		0.2222820222		-2.3959176540		-0.913516700		0.6065526075		-2.2961284418				2.2961284418

		00:10.401		33.1		-0.037843550		0.2058488876		-2.5546331406		-0.950533400		0.5490407024		-2.3633040129				2.3633040129

		00:10.501		33.2		-0.023415640		0.1842189580		-2.6602909565		-0.980123900		0.4838424243		-2.3758033590				2.3758033590

		00:10.601		33.3		-0.010644340		0.1557498127		-2.7540202141		-1.002378000		0.4146593207		-2.3839458700				2.3839458700

		00:10.701		33.4		0.002068120		0.1214146614		-2.8176631927		-1.013246000		0.3437278851		-2.3747057937				2.3747057937

		00:10.801		33.5		0.013478620		0.0821376070		-2.8487126827		-1.012070000		0.2706327305		-2.3485188781				2.3485188781

		00:10.901		33.6		0.024436150		0.0388388522		-2.8761003017		-0.997306700		0.1948200219		-2.3367397716				2.3367397716

		00:11.001		33.7		0.034304420		-0.0069836145		-2.9008686543		-0.969922600		0.1153772026		-2.3401983230				2.3401983230

		00:11.101		33.8		0.043211400		-0.0538331084		-2.9240503311		-0.931026400		0.0317166332		-2.3575812725				2.3575812725

		00:11.201		33.9		0.051758100		-0.0998604000		-2.9179723263		-0.881917100		-0.0555076671		-2.3574376411				2.3574376411

		00:11.301		34.0		0.060191480		-0.1437437981		-2.9112823009		-0.824635300		-0.1446697494		-2.3641486285				2.3641486285

		00:11.401		34.1		0.069786480		-0.1842216849		-2.9044198990		-0.760314400		-0.2328802573		-2.3736437094				2.3736437094

		00:11.501		34.2		0.080147760		-0.2200892419		-2.8973293304		-0.691496100		-0.3166671112		-2.3815318490				2.3815318490

		00:11.601		34.3		0.090869230		-0.2501924336		-2.8901989460		-0.620290700		-0.3929071573		-2.3853604550				2.3853604550

		00:11.701		34.4		0.099347770		-0.2712051868		-2.8644154072		-0.550627200		-0.4576761012		-2.3667570451				2.3667570451

		00:11.801		34.5		0.106567100		-0.2833468616		-2.8329100609		-0.482444700		-0.5085556851		-2.3375035548				2.3375035548

		00:11.901		34.6		0.112788200		-0.2876442969		-2.8089861870		-0.415875900		-0.5440762912		-2.3099599811				2.3099599811

		00:12.001		34.7		0.116289600		-0.2841575444		-2.7949230671		-0.353068000		-0.5627280290		-2.2879332996				2.2879332996

		00:12.101		34.8		0.118175100		-0.2730120122		-2.7912909985		-0.293507200		-0.5629244856		-2.2736903271				2.2736903271

		00:12.201		34.9		0.118617800		-0.2543739080		-2.7968294621		-0.237929000		-0.5428007739		-2.2673497726				2.2673497726

		00:12.301		35.0		0.117930000		-0.2284935266		-2.8090560436		-0.187385500		-0.5005747774		-2.2674801893				2.2674801893

		00:12.401		35.1		0.116473200		-0.1957778484		-2.8251466751		-0.143412500		-0.4351935041		-2.2721141851				2.2721141851

		00:12.501		35.2		0.114466100		-0.1568462998		-2.8426275253		-0.108146700		-0.3470150270		-2.2795399689				2.2795399689

		00:12.601		35.3		0.112242600		-0.1125475988		-2.8596978188		-0.083819130		-0.2383143277		-2.2886491244				2.2886491244

		00:12.701		35.4		0.110307900		-0.0639404207		-2.8752563000		-0.072259170		-0.1134662376		-2.2989770088				2.2989770088

		00:12.801		35.5		0.108788700		-0.0122512449		-2.8887836933		-0.074926400		0.0212904307		-2.3106403575				2.3106403575

		00:12.901		35.6		0.106562200		0.0411784649		-2.9002010822		-0.093343370		0.1585079307		-2.3242708808				2.3242708808

		00:13.001		35.7		0.104587600		0.0949479192		-2.9097692966		-0.125541200		0.2905046273		-2.3409288505				2.3409288505

		00:13.101		35.8		0.103084600		0.1476516128		-2.9180550575		-0.168999900		0.4104213215		-2.3619625217				2.3619625217

		00:13.201		35.9		0.101840400		0.1979309916		-2.9259698391		-0.220740700		0.5130914180		-2.3888313333				2.3888313333

		00:13.301		36.0		0.100594900		0.2445213944		-2.9348666668		-0.277515300		0.5955198688		-2.4229639432				2.4229639432

		00:13.401		36.1		0.099036000		0.2862914205		-2.9466588497		-0.336382700		0.6568956050		-2.4657257885				2.4657257885

		00:13.501		36.2		0.096708040		0.3221688867		-2.9631183147		-0.395226200		0.6986077939		-2.5182538206				2.5182538206

		00:13.601		36.3		0.091234460		0.3492507637		-2.9729619026		-0.454624300		0.7216922810		-2.5683151212				2.5683151212

		00:13.701		36.4		0.082978920		0.3676157594		-2.9855830669		-0.513193400		0.7296399297		-2.6227447127				2.6227447127

		00:13.801		36.5		0.071820860		0.3766944110		-3.0010423660		-0.570832200		0.7238473237		-2.6778902494				2.6778902494

		00:13.901		36.6		0.058967670		0.3765078485		-3.0186512470		-0.626810700		0.7048390663		-2.7286436122				2.7286436122

		00:14.001		36.7		0.048765440		0.3676650226		-3.0370812416		-0.677890400		0.6723524428		-2.7687892515				2.7687892515

		00:14.101		36.8		0.038329700		0.3502833247		-3.0377597809		-0.728534600		0.6260547134		-2.7755431908				2.7755431908

		00:14.201		36.9		0.028782020		0.3255695403		-3.0213487148		-0.779476700		0.5667602490		-2.7483850452				2.7483850452

		00:14.301		37.0		0.021306970		0.2954897583		-3.0085327625		-0.830782500		0.4962155494		-2.7101219293				2.7101219293

		00:14.401		37.1		0.014391530		0.2607768178		-2.9987592697		-0.884228800		0.4173887883		-2.6641806103				2.6641806103

		00:14.501		37.2		0.009731561		0.2221236676		-2.9909980297		-0.937245900		0.3339523791		-2.6148761049				2.6148761049

		00:14.601		37.3		0.005440647		0.1803202927		-2.9841322899		-0.989762500		0.2493204648		-2.5671215638				2.5671215638

		00:14.701		37.4		0.000956400		0.1363149434		-2.9771432877		-1.039562000		0.1660733315		-2.5259424703				2.5259424703

		00:14.801		37.5		-0.003840006		0.0912474245		-2.9659566879		-1.083564000		0.0855807157		-2.4923248528				2.4923248528

		00:14.901		37.6		-0.009094103		0.0463770181		-2.9360857010		-1.118835000		0.0081767292		-2.4558385438				2.4558385438

		00:15.001		37.7		-0.015046290		0.0027762686		-2.9007031918		-1.143141000		-0.0667185701		-2.4326368312				2.4326368312

		00:15.101		37.8		-0.021974810		-0.0382842720		-2.8586933613		-1.155234000		-0.1401178708		-2.4225200893				2.4225200893

		00:15.201		37.9		-0.029681010		-0.0756266192		-2.8094511032		-1.154572000		-0.2130233640		-2.4236046624				2.4236046624

		00:15.301		38.0		-0.038068410		-0.1082653478		-2.7531278133		-1.141917000		-0.2855710135		-2.4325869603				2.4325869603

		00:15.401		38.1		-0.046325900		-0.1358551234		-2.6761083603		-1.118337000		-0.3556802679		-2.4288059394				2.4288059394

		00:15.501		38.2		-0.054161520		-0.1583674401		-2.5775787830		-1.086600000		-0.4215427306		-2.4054150139				2.4054150139

		00:15.601		38.3		-0.061872240		-0.1755056530		-2.4793238640		-1.050188000		-0.4817000618		-2.3814807864				2.3814807864

		00:15.701		38.4		-0.067830930		-0.1875939369		-2.3879675865		-1.010340000		-0.5343550922		-2.3592918420				2.3592918420

		00:15.801		38.5		-0.071436160		-0.1953683943		-2.3060076237		-0.968728500		-0.5767753132		-2.3354657476				2.3354657476

		00:15.901		38.6		-0.074662260		-0.1996296048		-2.2355268002		-0.929005000		-0.6080582795		-2.3093946658				2.3093946658

		00:16.002		38.7		-0.075678570		-0.2003113776		-2.1934392452		-0.890297500		-0.6287239693		-2.3000269898				2.3000269898

		00:16.102		38.8		-0.076089860		-0.1977418959		-2.1816439629		-0.854434900		-0.6390430175		-2.3101888764				2.3101888764

		00:16.202		38.9		-0.075909480		-0.1920846850		-2.1992635727		-0.821169700		-0.6387119605		-2.3396698120				2.3396698120

		00:16.302		39.0		-0.075167410		-0.1833476126		-2.2430872917		-0.790019400		-0.6272598847		-2.3864620960				2.3864620960

		00:16.402		39.1		-0.072928660		-0.1714275330		-2.3082351685		-0.759465800		-0.6039738482		-2.4471237129				2.4471237129

		00:16.502		39.2		-0.070020000		-0.1563314348		-2.3844990730		-0.729763000		-0.5674097015		-2.5110763924				2.5110763924

		00:16.602		39.3		-0.066751530		-0.1380577236		-2.4601736069		-0.700779200		-0.5168901714		-2.5678443082				2.5678443082

		00:16.702		39.4		-0.061942190		-0.1161781698		-2.5390496254		-0.671455000		-0.4529730075		-2.6254574784				2.6254574784

		00:16.802		39.5		-0.056665950		-0.0907551944		-2.6172556877		-0.643411600		-0.3762805227		-2.6828722892				2.6828722892

		00:16.902		39.6		-0.051548690		-0.0620401129		-2.6919679642		-0.618195200		-0.2876342175		-2.7390138074				2.7390138074

		00:17.002		39.7		-0.046487060		-0.0304736141		-2.7614769936		-0.596911500		-0.1885140146		-2.7932478977				2.7932478977

		00:17.102		39.8		-0.041606570		0.0033389782		-2.8185930252		-0.580967700		-0.0813282765		-2.8375235020				2.8375235020

		00:17.202		39.9		-0.037166030		0.0387954898		-2.8594553471		-0.571756100		0.0307715065		-2.8678051955				2.8678051955

		00:17.302		40.0		-0.032749530		0.0751065984		-2.8973462582		-0.569882900		0.1439267769		-2.8983378745				2.8983378745

		00:17.402		40.1		-0.028302860		0.1113790199		-2.9336240292		-0.575882200		0.2541830622		-2.9296475130				2.9296475130

		00:17.502		40.2		-0.023651190		0.1467236727		-2.9701671600		-0.589635300		0.3574350433		-2.9618152748				2.9618152748

		00:17.602		40.3		-0.018708110		0.1802877933		-3.0093169212		-0.610605800		0.4496266708		-2.9949321150				2.9949321150

		00:17.702		40.4		-0.013300910		0.2112648785		-3.0537292957		-0.637737100		0.5269971961		-3.0290533890				3.0290533890

		00:17.802		40.5		-0.005934370		0.2388731241		-3.1060309410		-0.668332000		0.5860148453		-3.0637570830				3.0637570830

		00:17.902		40.6		0.003406435		0.2629559636		-3.1424934864		-0.700924000		0.6239778133		-3.0719103121				3.0719103121

		00:18.002		40.7		0.013983050		0.2823844254		-3.1749885082		-0.734637800		0.6394800759		-3.0636290902				3.0636290902

		00:18.102		40.8		0.028425220		0.2958002090		-3.2108941078		-0.765429100		0.6333608075		-3.0465876821				3.0465876821

		00:18.202		40.9		0.043179110		0.3018877208		-3.2483382225		-0.795550500		0.6081882326		-3.0200234131				3.0200234131

		00:18.302		41.0		0.056669350		0.2980768979		-3.2491369247		-0.825557200		0.5670243624		-2.9480918302				2.9480918302

		00:18.402		41.1		0.070145820		0.2848251760		-3.2384812832		-0.853533800		0.5145559623		-2.8603545449				2.8603545449

		00:18.502		41.2		0.083573520		0.2627263963		-3.2298617363		-0.878510300		0.4539458152		-2.7749168660				2.7749168660

		00:18.602		41.3		0.094194030		0.2324381769		-3.2234447002		-0.902064900		0.3881238015		-2.6957917905				2.6957917905

		00:18.702		41.4		0.102432400		0.1950563639		-3.2190103531		-0.922449800		0.3191556056		-2.6263506125				2.6263506125

		00:18.802		41.5		0.108362700		0.1514894217		-3.2080903053		-0.938243700		0.2479312920		-2.5620949082				2.5620949082

		00:18.902		41.6		0.113001600		0.1038038731		-3.1921830177		-0.947203000		0.1751843128		-2.5070784988				2.5070784988

		00:19.002		41.7		0.117228800		0.0541749932		-3.1797845364		-0.947342600		0.1009167253		-2.4701146282				2.4701146282

		00:19.102		41.8		0.121165500		0.0040763640		-3.1698684692		-0.937954700		0.0250203810		-2.4505829163				2.4505829163

		00:19.202		41.9		0.123228200		-0.0450097173		-3.1620039940		-0.920663500		-0.0522709424		-2.4474724126				2.4474724126

		00:19.302		42.0		0.124604300		-0.0916425064		-3.1563851833		-0.894950700		-0.1302229339		-2.4592964330				2.4592964330

		00:19.402		42.1		0.125289500		-0.1344705969		-3.1538319588		-0.862025100		-0.2074488724		-2.4844053367				2.4844053367

		00:19.502		42.2		0.125023100		-0.1722698212		-3.1557354927		-0.823726900		-0.2818827580		-2.5213636756				2.5213636756

		00:19.602		42.3		0.123453700		-0.2039639801		-3.1638844013		-0.782174600		-0.3508417552		-2.5691856534				2.5691856534

		00:19.702		42.4		0.120224200		-0.2286423594		-3.1803455353		-0.739523200		-0.4111567143		-2.6274115072				2.6274115072

		00:19.802		42.5		0.115256000		-0.2455727160		-3.2072136402		-0.697582500		-0.4592358422		-2.6960592820				2.6960592820

		00:19.902		42.6		0.109264200		-0.2540021539		-3.2436552048		-0.657345600		-0.4912494254		-2.7732579746				2.7732579746

		00:20.002		42.7		0.099984840		-0.2513894439		-3.2675886154		-0.622820000		-0.5020348253		-2.8377294800				2.8377294800

		00:20.102		42.8		0.088525250		-0.2383805215		-3.2837133408		-0.594470500		-0.4882729511		-2.8919744572				2.8919744572

		00:20.202		42.9		0.076437330		-0.2165179104		-3.3004407883		-0.572545700		-0.4475580068		-2.9416524655				2.9416524655

		00:20.302		43.0		0.065201520		-0.1867538691		-3.3170967102		-0.557618300		-0.3792439007		-2.9855214980				2.9855214980

		00:20.402		43.1		0.055278590		-0.1502412856		-3.3332931995		-0.551295200		-0.2850611083		-3.0237079784				3.0237079784

		00:20.502		43.2		0.045417040		-0.1080917567		-3.3358530998		-0.556536400		-0.1689762295		-3.0441640422				3.0441640422

		00:20.602		43.3		0.035689010		-0.0618759133		-3.3178672791		-0.574215300		-0.0367382128		-3.0420390409				3.0420390409

		00:20.702		43.4		0.026123940		-0.0135126328		-3.2995889187		-0.604205100		0.1047622678		-3.0407202585				3.0407202585

		00:20.802		43.5		0.015822420		0.0354016982		-3.2801690102		-0.645961600		0.2485148292		-3.0423556324				3.0423556324

		00:20.902		43.6		0.005059428		0.0832247883		-3.2586812973		-0.696493800		0.3881791214		-3.0487595485				3.0487595485

		00:21.002		43.7		-0.006469002		0.1284603029		-3.2226974964		-0.752441000		0.5184058381		-3.0488329829				3.0488329829

		00:21.102		43.8		-0.018445660		0.1700910926		-3.1479687691		-0.809582800		0.6360533855		-3.0192106651				3.0192106651

		00:21.202		43.9		-0.031421580		0.2065923065		-3.0624666214		-0.864769800		0.7395641258		-2.9888409682				2.9888409682

		00:21.302		44.0		-0.045515280		0.2370022237		-2.9661269188		-0.915041600		0.8264979892		-2.9541925920				2.9541925920

		00:21.402		44.1		-0.058162130		0.2628187835		-2.8137569427		-0.956248900		0.8954288281		-2.8632759202				2.8632759202

		00:21.502		44.2		-0.071058680		0.2829389870		-2.6500942707		-0.990231500		0.9474806284		-2.7583679163				2.7583679163

		00:21.602		44.3		-0.079173430		0.2982552052		-2.4821836948		-1.012843000		0.9825796482		-2.6401734406				2.6401734406

		00:21.702		44.4		-0.084190770		0.3108030856		-2.3085947037		-1.028593000		1.0026014668		-2.5014758153				2.5014758153

		00:21.802		44.5		-0.087803690		0.3199742436		-2.1715846062		-1.042225000		1.0114967048		-2.3867278418				2.3867278418

		00:21.902		44.6		-0.088282720		0.3266138136		-2.0866351128		-1.054885000		1.0121563979		-2.3109737276				2.3109737276

		00:22.002		44.7		-0.088717910		0.3312858939		-2.0662381649		-1.072560000		1.0049853536		-2.2844039206				2.2844039206

		00:22.102		44.8		-0.088571620		0.3340899944		-2.1182384491		-1.097443000		0.9893669611		-2.3128522678				2.3128522678

		00:22.202		44.9		-0.088537530		0.3345246315		-2.2438251972		-1.132488000		0.9637742456		-2.3958898146				2.3958898146

		00:22.302		45.0		-0.083937260		0.3314338923		-2.4351603985		-1.174429000		0.9255640118		-2.5240239881				2.5240239881

		00:22.402		45.1		-0.075922190		0.3242479563		-2.6573596001		-1.224348000		0.8686662628		-2.6553284812				2.6553284812

		00:22.502		45.2		-0.060214180		0.3114858270		-2.8753073215		-1.276115000		0.7932593749		-2.7573996670				2.7573996670

		00:22.602		45.3		-0.043957690		0.2903351188		-3.0732901096		-1.332888000		0.7023769848		-2.8223576572				2.8223576572

		00:22.702		45.4		-0.025541790		0.2606281936		-3.2070186138		-1.386682000		0.6028846887		-2.8172624484				2.8172624484

		00:22.802		45.5		-0.010140290		0.2199932188		-3.3214032650		-1.436134000		0.5025825758		-2.8025357100				2.8025357100

		00:22.902		45.6		0.004419196		0.1701070815		-3.3873322010		-1.472939000		0.4051621543		-2.7590990417				2.7590990417

		00:23.002		45.7		0.016583370		0.1123401299		-3.4226453304		-1.493318000		0.3092104746		-2.7124054442				2.7124054442

		00:23.102		45.8		0.027626390		0.0487171784		-3.4522111416		-1.492665000		0.2121024359		-2.6928542685				2.6928542685

		00:23.202		45.9		0.036665040		-0.0181345623		-3.4776186943		-1.470684000		0.1097550653		-2.7026453631				2.7026453631

		00:23.302		46.0		0.044019500		-0.0856280178		-3.5003166199		-1.428204000		-0.0009848632		-2.7397575525				2.7397575525

		00:23.402		46.1		0.051070130		-0.1513085663		-3.5215406418		-1.367044000		-0.1210449149		-2.7984359039				2.7984359039

		00:23.502		46.2		0.057334290		-0.2124006599		-3.5224575996		-1.292166000		-0.2480962419		-2.8505611033				2.8505611033

		00:23.602		46.3		0.063183660		-0.2669758797		-3.5206711292		-1.207978000		-0.3773493793		-2.9041350899				2.9041350899

		00:23.702		46.4		0.069415580		-0.3132168353		-3.5189747810		-1.118011000		-0.5019893803		-2.9534949935				2.9534949935

		00:23.802		46.5		0.076246180		-0.3494140804		-3.5175418854		-1.025188000		-0.6148266282		-2.9924610865				2.9924610865

		00:23.902		46.6		0.083482360		-0.3740296662		-3.5168604851		-0.931487700		-0.7092651934		-3.0182822114				3.0182822114

		00:24.002		46.7		0.089360320		-0.3857914805		-3.5176143646		-0.839362600		-0.7797189290		-3.0315016725				3.0315016725

		00:24.102		46.8		0.093157920		-0.3838829398		-3.5203566551		-0.749672900		-0.8213582322		-3.0347829462				3.0347829462

		00:24.202		46.9		0.094722050		-0.3681266308		-3.5251717567		-0.662804400		-0.8296342922		-3.0313837162				3.0313837162

		00:24.302		47.0		0.094448410		-0.3390207589		-3.5316143036		-0.579341900		-0.8002049080		-3.0242250581				3.0242250581

		00:24.402		47.1		0.093061840		-0.2976153791		-3.5389671326		-0.500868300		-0.7295502883		-3.0157836065				3.0157836065

		00:24.502		47.2		0.091261350		-0.2453470677		-3.5465590954		-0.430620400		-0.6161255341		-3.0081970299				3.0081970299

		00:24.602		47.3		0.089523090		-0.1839278340		-3.5539448261		-0.373482100		-0.4616787905		-3.0031548174				3.0031548174

		00:24.702		47.4		0.088045210		-0.1152906418		-3.5609254837		-0.335159300		-0.2722913570		-3.0017544331				3.0017544331

		00:24.802		47.5		0.086942750		-0.0415548347		-3.5674970150		-0.320575900		-0.0586371116		-3.0046715452				3.0046715452

		00:24.902		47.6		0.085246620		0.0350158662		-3.5737874508		-0.333378200		0.1649562346		-3.0126571375				3.0126571375

		00:25.002		47.7		0.082536200		0.1120686904		-3.5800063610		-0.373273300		0.3826500035		-3.0269902455				3.0269902455

		00:25.102		47.8		0.079756660		0.1872251779		-3.5864148140		-0.435162800		0.5798678334		-3.0494699846				3.0494699846

		00:25.202		47.9		0.076739480		0.2581438720		-3.5933136940		-0.512565500		0.7457277757		-3.0818202083				3.0818202083

		00:25.302		48.0		0.073513790		0.3225775659		-3.6010437012		-0.597900700		0.8743009976		-3.1247823222				3.1247823222

		00:25.402		48.1		0.069946610		0.3784295619		-3.6099846363		-0.684492100		0.9644236557		-3.1773498143				3.1773498143

		00:25.502		48.2		0.065586160		0.4238281548		-3.6205124855		-0.767891400		1.0183652345		-3.2364245491				3.2364245491

		00:25.602		48.3		0.060502230		0.4572555423		-3.6328475475		-0.845542500		1.0399430444		-3.2967686866				3.2967686866

		00:25.702		48.4		0.055279820		0.4777486324		-3.6467635632		-0.916707600		1.0328753223		-3.3509653359				3.3509653359

		00:25.802		48.5		0.048451210		0.4843879044		-3.6490507126		-0.984656500		0.9995289416		-3.3773664741				3.3773664741

		00:25.902		48.6		0.041084530		0.4777674973		-3.6411423683		-1.051659000		0.9415201466		-3.3701251161				3.3701251161

		00:26.002		48.7		0.036504280		0.4594597220		-3.6365213394		-1.118101000		0.8604083610		-3.3387230514				3.3387230514

		00:26.102		48.8		0.033942010		0.4301453233		-3.6353478432		-1.187805000		0.7596087130		-3.2836477519				3.2836477519

		00:26.202		48.9		0.032384090		0.3903527558		-3.6364216805		-1.263178000		0.6447762513		-3.2084417388				3.2084417388

		00:26.302		49.0		0.031247560		0.3408237100		-3.6381595135		-1.343887000		0.5227872932		-3.1196957606				3.1196957606

		00:26.402		49.1		0.030003170		0.2827492952		-3.6392180920		-1.427087000		0.4003547867		-3.0265983182				3.0265983182

		00:26.502		49.2		0.028016190		0.2178104520		-3.6386234760		-1.507955000		0.2826333727		-2.9400413440				2.9400413440

		00:26.602		49.3		0.025200700		0.1481138170		-3.6356630325		-1.579891000		0.1720736620		-2.8712665706				2.8712665706

		00:26.702		49.4		0.021327010		0.0759787261		-3.6241786480		-1.636383000		0.0678536817		-2.8246015188				2.8246015188

		00:26.802		49.5		0.016271970		0.0043956237		-3.6057109833		-1.672051000		-0.0329670156		-2.8084376800				2.8084376800

		00:26.902		49.6		0.008801124		-0.0637628958		-3.5831782818		-1.685019000		-0.1350035170		-2.8274742408				2.8274742408

		00:27.002		49.7		-0.000249851		-0.1258556098		-3.5559759140		-1.674233000		-0.2423794690		-2.8777937042				2.8777937042

		00:27.102		49.8		-0.011031640		-0.1799523830		-3.4970541000		-1.642455000		-0.3565171837		-2.9240256383				2.9240256383

		00:27.202		49.9		-0.022357230		-0.2244536877		-3.4140050411		-1.593522000		-0.4756889759		-2.9634367826				2.9634367826

		00:27.302		50.0		-0.035075410		-0.2582510114		-3.3218853474		-1.539898000		-0.5466625488		-3.1560205097				3.1560205097
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2.3916572449

2.4405410368

2.4896393559

2.5312260064

2.5475088051

2.5602447305

2.5698012345

2.5766775845

2.5814526155

2.5710336721

2.5490427529

2.526959722

2.5050116841

2.4832351352

2.4603218277

2.410769044

2.3552328567

2.2967962311

2.2344541621

2.1507070568

2.0586464338

1.9687161751

1.8830147622

1.7991613068

1.7271802255

1.675442071

1.6483839488

1.6500080501

1.683614516

1.7512081561

1.8485837319

1.9615922613

2.0903758961

2.2071543956

2.2961284418

2.3633040129

2.375803359

2.38394587

2.3747057937

2.3485188781

2.3367397716

2.340198323

2.3575812725

2.3574376411

2.3641486285

2.3736437094

2.381531849

2.385360455

2.3667570451

2.3375035548

2.3099599811

2.2879332996

2.2736903271

2.2673497726

2.2674801893

2.2721141851

2.2795399689

2.2886491244

2.2989770088

2.3106403575

2.3242708808

2.3409288505

2.3619625217

2.3888313333

2.4229639432

2.4657257885

2.5182538206

2.5683151212

2.6227447127

2.6778902494

2.7286436122

2.7687892515

2.7755431908

2.7483850452

2.7101219293

2.6641806103

2.6148761049

2.5671215638

2.5259424703

2.4923248528

2.4558385438

2.4326368312

2.4225200893

2.4236046624

2.4325869603

2.4288059394

2.4054150139

2.3814807864

2.359291842

2.3354657476

2.3093946658

2.3000269898

2.3101888764

2.339669812

2.386462096

2.4471237129

2.5110763924

2.5678443082

2.6254574784

2.6828722892

2.7390138074

2.7932478977

2.837523502

2.8678051955

2.8983378745

2.929647513

2.9618152748

2.994932115

3.029053389

3.063757083

3.0719103121

3.0636290902







• 14:00:03 - 14:00:05 – RGPC2 data indicate cabin parameters 
were normal, auxiliary power units (APUs) were running but 
hydraulic pressures and quantities were zero
– Panel R2 APU switches
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Accident Timeline (cont.)



• 14:00:03 - 14:00:05 –RGPC2 data indicate cabin parameters 
were normal, auxiliary power units (APUs) were running but 
hydraulic pressures and quantities were zero
– Panel R2 APU switches

• 14:00:18 – Main vehicle break-up, or “Catastrophic Event” 
(CE), based on video & Operational/ Experimental (OEX) 
recorder power loss 
– Forebody separation was due to starboard payload bay sill failure 

(thermal), and the starboard X-link pulled through the 582 ring 
frame. The forebody yawed left and pitched down, and the port 
X-link failed at the 582. The crew module shifted inside the 
forward fuselage, causing impacts & probable breaches (Vol. E 
damaged from below)

SCSIIT   Page 27

Accident Timeline (cont.)
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Yaw left

Pitch down

Orbiter Struc 101
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CM shift inside FF

CE VideoLOC-CE Quad Video



• 14:00:03 - 14:00:05 – Reconstructed General Purpose 
Computer (RGPC) data indicate cabin parameters were 
normal, auxiliary power units (APUs) were running but 
hydraulic pressures and quantities were zero
– Panel R2 APU switches

• 14:00:18 – Main vehicle break-up, or “Catastrophic Event” 
(CE), based on video & OEX recorder power loss 
– Medical evidence indicates that the cabin pressure condition at 

CE was within the bounds of human survival.  Therefore the 
cabin depressurization started No Earlier Than (NET) the CE at 
14:00:18
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Accident Timeline (cont.)



• 14:00:35 – Cabin depressurization start No Later Than (NLT) 
time, based on ballistics on patch
– First lethal event: cabin depressurization (unconsciousness in 

~6-8 seconds)
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Accident Timeline (cont.)



• 14:00:35 – Cabin depressurization start No Later Than (NLT) 
time, based on ballistics on patch

• 14:00:53 – Crew module break-up, or “Crew Module 
Catastrophic Event” (CMCE), based on video
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Accident Timeline (cont.)



• 14:00:35 – Cabin depressurization start No Later Than (NLT) 
time, based on ballistics on patch

• 14:00:53 – Crew module break-up, or “Crew Module 
Catastrophic Event” (CMCE), based on video

• 14:00:59 – Cabin depress complete No Later Than (NLT) 
time, based on video – crew module lost significant structural 
integrity by this time
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Accident Timeline (cont.)



• 14:00:35 – Cabin depressurization start No Later Than (NLT) 
time, based on ballistics on patch

• 14:00:53 – Crew module break-up, or “Crew Module 
Catastrophic Event” (CMCE), based on video

• 14:00:59 – Cabin depress complete No Later Than (NLT) 
time, based on video – crew module lost significant structural 
integrity by this time

• 14:01:10 - Total Dispersal, based on video
– Apache video of CMCE thru TD
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Accident Timeline (cont.)



• Following CE and CMCE (unconscious crew):
– Second lethal event: exposure to a dynamic rotating 

environment with nonconformal helmets and a lack of 
upper body restraint 

– Third lethal event: separation from the crew module and 
seats with associated forces, material interactions, and 
thermal consequences

– Fourth lethal event: exposed to near vacuum (~0.03 psi 
@140,000’), aerodynamic accelerations, and cold 
temperatures 

– Fifth lethal event: ground impact 
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Accident Timeline (cont.)



• First lethal event: cabin depressurization 
unconsciousness in ~6-8 seconds
– SURVIVABLE with current shuttle crew escape hardware

• Second lethal event: exposure to a dynamic 
rotating environment with nonconformal helmets 
and a lack of upper body restraint
– SURVIVABLE with current technology

• Third lethal event: separation from the crew module 
and seats with associated forces, material 
interactions, and thermal consequences 
– NOT SURVIVABLE with current technology
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Lethal Events Summary



• Fourth lethal event: exposed to near vacuum (~0.03 
psi @140,000’), aerodynamic accelerations, and 
cold temperatures 
– SURVIVABLE? with current technology (if equipment 

remains intact)

• Fifth lethal event: ground impact 
– SURVIVABLE with current shuttle crew escape hardware 

(if equipment remains intact and automatic parachute 
sequence is initiated)
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Lethal Events Summary



Key Findings and
Recommendations



Vehicle Design and Operations
• Three crewmembers did not complete glove donning, one did 

not complete helmet donning nor seat strap-in. The deorbit 
preparation period of shuttle missions is so busy that crew 
members frequently do not have enough time to complete the 
deorbit preparation tasks prior to the deorbit burn.
– Future spacecraft and crew survival systems should be designed 

such that the equipment and procedures provided to protect the 
crew in emergency situations are compatible with nominal 
operations. Future spacecraft vehicles, equipment, and mission 
timelines should be designed such that a suited crew member 
can perform all operations without compromising the 
configuration of the survival suit during critical phases of flight 

– Shuttle D/O Prep training partially addresses this. Hardware and 
timeline issues not addressed by Shuttle 

– Constellation suits and Orion have requirements to 
accommodate suit donning in 1 hour.  Cabin reconfiguration 
operations are not addressed
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Vehicle/Suit interfaces
• The current Advanced Crew Escape Suit (ACES) was added 

after the shuttle cockpit was designed and built. In many 
cases, the operations that the crew must perform are difficult 
to perform while wearing the suit. Some crewmembers must 
choose between not wearing portions of the suit (gloves) to 
perform tasks efficiently, or wearing their gloves to protect 
against off-nominal atmospheric situations at the expense of 
nominal operations
– Future spacecraft and crew survival systems should be designed 

such that the equipment and procedures provided to protect the 
crew in emergency situations are compatible with nominal 
operations. Future spacecraft vehicles, equipment, and mission 
timelines should be designed such that a suited crew member 
can perform all operations without compromising the 
configuration of the survival suit during critical phases of flight 

– Orion is being designed to be operable by a pressure suited 
crewmember

SCSIIT   Page 40



Vehicle Redundancy

• Complete loss of hydraulic pressure to the aerosurfaces 
resulting from the breach in the left wing was the 
probable proximal cause for the vehicle LOC 
– Future vehicles should be designed with a separation of critical 

functions to the maximum extent possible and robust protection 
for individual functional components when separation is not 
practical

– Orion required to comply with the requirement in JSC Design 
and Procedural Standards, Section G-2
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Crew Suits

• None of the crew members lowered 
and locked their visors  
– Future spacecraft crew survival systems 

should not rely on manual activation to 
protect the crew

– Not currently addressed by Constellation 
requirements or designs  
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Crew Suits

• Lethal injuries resulted from 
inadequate upper body restraint and 
protection during rotational motion
– Design suit helmets with head protection 

as a functional requirement. Suits should 
incorporate conformal helmets with head 
and neck restraint devices

– The Constellation Suit has head impact 
and head/neck injury protection 
requirements
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Crew Seats
• The seat inertial reels did not lock. Lethal injuries 

resulted from inadequate upper body restraint and 
protection during rotational motion 
– The current shuttle inertial reels should be manually 

locked at the first sign of an off-nominal situation
– Shuttle crews are now instructed to lock inertial reels at the 

first sign of an off-nominal situation. Also added a step to 
the LOC/Breakup procedures

– The use of inertial reels in future restraint systems should 
be evaluated to ensure that they are capable of protecting 
the crew during nominal and off-nominal situations without 
active crew intervention

– Shuttle seat inertial reels have been changed to MA-16 
type (seat acceleration-sensing in addition to strap 
acceleration-sensing)

– Orion seats do not use inertial reels 
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Crew Seats
• The seat restraint system caused lethal-level 

injuries to the unconscious or deceased crew 
members when they separated from the seat
– Future spacecraft suits and seat restraints should use 

state-of-the-art technology in an integrated solution to 
minimize crew injury and maximize crew survival in off-
nominal acceleration environments

– Orion seats are being designed with Occupant Protection 
as a key driver.  Design features include lateral bolsters, 
flail restraints, and wide belts. 
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Crew Training

• The current training regimen separates 
vehicle systems training from crew escape 
training.  
– Incorporate objectives in the astronaut training 

program that emphasize understanding the 
transition from recoverable systems problems to 
impending survival situations

– Not currently addressed formally in crew training
– Informally addressed by CDR and crew escape 

training
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Crew Procedures
• The vehicle LOC emergency egress procedures 

taught to the STS-107 crew did not address a LOC 
occurring during entry
– Assemble a team of crew escape instructors, flight directors, 

and astronauts to assess orbiter procedures in the context of 
ascent, deorbit, and entry contingencies. Revise the 
procedures with consideration to time constraints and the 
interplay among the thermal environment, expected crew 
module dynamics, and crew and crew equipment capabilities

– For Shuttle – in work
– Prior to operational deployment of future crewed spacecraft, 

determine the vehicle dynamics, entry thermal and 
aerodynamic loads, and crew survival envelopes during a 
vehicle LOC so that they may be adequately integrated into 
training programs

– Not yet addressed for Orion
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Investigation Process

• SCSIIT effort suffered from a low priority relative to 
other shuttle program recovery efforts.  Team 
members had to divide their time between the 
investigation work and the work for their home 
organization.  This led to delays in completing the 
SCSIIT work and, in some cases, significant 
decrease in availability or complete loss of 
members of the SCSIIT.
– In the event of a future fatal human spaceflight mishap, 

NASA should place high priority on the crew survivability 
aspects of the mishap both during the investigation as well 
as in its follow-up actions using dedicated individuals 
appropriately qualified in this specialized work. 
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The SCSIIT investigation was performed with 
the belief that a comprehensive, respectful 
investigation could provide knowledge that would 
improve the safety of future space flight crews and 
explorers.

By learning these lessons and ensuring that we 
continue the journey begun by the crews of Apollo 
1, Challenger, and Columbia, we help to give 
meaning to their sacrifice and the sacrifice of their 
families. It is for them, and for the future 
generations of explorers, that we strive to be better 
and go farther. 

Summation
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Ad Astra Per Aspera – Semper Exploro
To the Stars Through Adversity - Always Exploring

Apollo 1 – Challenger – Columbia
COЮЗ 1 - COЮЗ 11
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Main engine-related 
switches (paddle-type)

Hydraulic circulation 
pump switches  for 
hydraulic systems 2 
and 3 (paddle-type)

APU Operate switches  
for APUs 2 and 3 
(lever lock type)

Return
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Return
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