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D0 FPD Drive Assembly

Final Design Review

Design Description and Test Results

INTRODUCTION

The intent of this report is to document the final design parameters and functions of the Forward Proton Detector Drive Assembly and the test results obtained during the prototype characterization. Also, a budget of the full-scale production to be conducted at the LNLS is presented.

In summary; the prototype (version II) performed as required by the CPBF science team and is recommended by the LNLS Projects Group as the final design for installation at the FermiLab accelerator. It costs about US$ 9,000, and takes at least 6 weeks to build.

[image: image1.wmf]OVERVIEW

The complete mechanical assembly, to be integrated into various sections of the Tevatron ring, before and after the D0 detector, has been divided into sub-assemblies for ease of design work distribution between the 3 main design groups of the FPD project (FermiLab, NIKHEF, LNLS). The Drive Assembly, as described in this report provides initial angular positioning of a Forward Proton Detector relative to fiducial marks on the exterior of the Chamber Assembly, as well as translation motion perpendicular to the Tevatron proton and anti-proton beams during operation. The support table assembly is used to manually position the chamber, with up to four drive assemblies installed, in the beam path. The Detector Window is a specialized subassembly, fabricated independently of the Drive Assembly. The detector insertion Assembly contains the detector and fiber optics, subsequently interfaced to the  Detector MAPT and Cabling Assembly made up the fiber optics to electronics interface as well as cabling. Subsequent components are considered part of the Electronics Assembly. 
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The  Drive Assembly was designed be of minimal size perpendicular to the beam as well as along the beam axis.  Minimization of the perpendicular to beam dimension results in a smaller hole size drilled into the ring floor. The reduced beam axis dimensions allows for fit into the 25”  before and after the electrostatic separators.  The cryogenics bypass tubing of the separator limited the Detector Insertion Assembly length, and precipitated the creation of the Dectector MAPT and Cabling Assembly as a distinct component that can be installed on the Detector Insertion Assembly after insertion. 
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Design Parameters and Summary of Test Results


Required
As designed
As tested 

Linear Motion

Total travel
40 mm
40 mm
44 mm

Linear mechanical resolution
Not specified
0.0833 micron*
1 micron

Linear encoder resolution
1 micron
0.1 micron**
0.2 micron

Linear Accuracy
( 25 micron/cm
N/a
( 5 micron/cm

Angular Adjustment

Angular adjustment range
( 1 deg
( 1 deg
( 0.75

Angular resolution
Not specified
20 arc seconds
10 arc seconds

Angular accuracy
Not specified
N/a 
400 arc seconds***

Beam Parameters




Beam position ìn chamber
Centered

Minimum detector to center
3 mm

Miscellaneous


Vacuum compatibility
5 e-10 Torr
5 e-10 Torr
N/a

Duty cycles
Not specified
1e 6 ****
1000

Detector insertion repeatability
50 micron (XY)
50 micron (XY)
N/a

Drive assembly weight


24 kg






* assumes 200 step motor and no adverse friction effects




** LVDT resolution depends on electronics

*** Lock down after adjust alters desired setting

**** Designed with strengths 4 times yield strength.
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· Table 1 . Design Parameters

Detailed Test Results

[image: image5.wmf]
The tests performed on the drive assembly prototype sufficiently characterized the mechanical performance of the “Verision Two” design. As designed, the Drive Assembly has redundant position measuring systems. A step motor / home switch system with a highly repeatable but lower accuracy gearing system is complimented by a LVDT that, because of mounting constraints provides, basically the same quality of position information.  As tested, a linear encoder replaced the LVDT. 


Step count from home switch with backlash correction
Side mounted linear encoder

Accuracy
0.2% error
0.1% error

Repeatability
0.02% error
0.02% error

Backlash
6 micron
Same

Tube run-out maximum
15 micron
Same

Angular change in position
50 arcsec  (0.00054 deg)
Same

As Tested Drive System


Value;
Notes;

Step motor type
OEM 57-40-MOP
Parallel configuration

Driver
Parker OEM-630


Supply volatge
30 Vdc


Supply amperage maximum
2.5 amp


Intermittent duty max speed
15 mm/min   (motor 15 rev/sec)
Amperage limited

Load
190 kg
gravity

Synthetic oil with MoS2
Molycoat BR3
Typical property grease

As Designed Drive System


Value;
Notes;

Step motor type
OEM 57-40-MOP
Parallel configuration

Driver
Parker OEM-630
Set for maximum current

Supply volatge
76 Vdc


Supply amperage maximum
3.5 amp  


Intermittent duty max speed
26 mm/min   (motor 26 rev/sec)
Amperage limited

Retraction time
104 seconds


Load
173 kgf
Vacuum 

Lithium grease
Chesterton 629 White Grease 
Typical property grease

The following table lists some characteristics of the device and explanations of the cause of such.

Characteristic
Cause

Linear encoder readings are not as accurate when mounted on the side.
Actuating arm accentuates run-out error

Linear encoder readings are precise
Run-out is repeatable

Step count gives accurate position
Thread is uniform

Step count  gives precise position
Smooth sliding action at thread

Step count and home switch “return to previous position” is precise.
Limit switch actuation is precise




· Table 2 . Characteristics
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 In the following graph, the measured position is subtracted from the desired move distance and plotted against the move number. It can be seen that the maximum move error is about ( 3 microns. 
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In other tests, the encoder measures a final position after a 38 mm move from the home limit switch. The value for this point after repeated cycles varied by less than 5 microns, indicating a highly repeatable and sufficiently accurate drive system based on a home switch and step counts.

It can be seen in the following figure of position measurements using the encoder mounted on the side of the assembly that the precision of the measured move size is not as good as when measured at the tube axis.  The following data was used to make an estimate of the tube run-out angle. Not that the positions recorded for the same point in the same direction are repeatable.
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Design Documentation and Budget Details


The following pages of spreadsheets list drawing number (also serves as filename), descriptions, costs and labor times for the design. The drawing package on CD includes drawings and images in the following formats

Part Drawings

Mechanical Desktop 2.01  *.dwg


Postscript *.ps 

Assembly Drawings;


Mechanical Desktop 2.01  *.dwg


Autocad R14  *.dwg


Postscript *.ps


Drawing Web Format  *.dwf

Selected Assemblies;


Bitmaps *.TIF


VRML  *.wrl


ACIS Solids   (V15)  *.sat

� EMBED Excel.Sheet.8  ���


Figure � SEQ Figure \* ARABIC �9�. Side mounted encoder measures tube run-out








� EMBED Excel.Sheet.8  ���


Figure � SEQ Figure \* ARABIC �7�. Move errors.
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Figure � SEQ Figure \* ARABIC �3�. FP210000 Drive Assembly. Exploded view








� EMBED Word.Picture.8  ���


Figure � SEQ Figure \* ARABIC �5�. Definition of terms





Figure � SEQ Figure \* ARABIC �5�. Test set up and definitions
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Figure � SEQ Figure \* ARABIC �1�. Partial Assembly
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Figure � SEQ Figure \* ARABIC �6�. Error Type Definitions








� EMBED Word.Picture.8  ���


Figure � SEQ Figure \* ARABIC �2�. Mechanical Assembly breakdown
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Figure � SEQ Figure \* ARABIC �8�. Home to fixed point repeatability
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Chart1

		0.6		0		0

		-0.4		0.999997		0.59999

		0		0.59999		-0.1999

		-0.2		0.199983		-0.00011

		-0.6		1.600037		0.600109

		0		0.59999		-0.20002

		-0.4		0.59999		0.800023

		-0.2		-0.8		0.199924

		0.000002		0.199983		0.00001

		-0.4		1.20003		0.800023

		0.400001		-0.4		-0.8

		-0.2		0.799963		0.399957

		0.199998		-0.19996		0.00001

		0.400001		0.59999		-0.39994

		-0.00001		0.400016		0.199924

		1.2		-0.20002		-0.39994

		-0.4		0.999997		0.00001

		0.199998		-0.19996		0.00001

		0.600005		0.59999		-0.40006

		-0.00001		-0.20002		0.400076

		0.400001		-0.19996		-0.40006

		0.400001		0.199983		0.200043

		-0.4		-0.60003		-0.20002

		-0.00001		0.400016		0.00001

		-0.59999		-0.8		0.199924

		0.199983		-0.19996		-0.59997

		0.00001		0.399957		0.200043

		0.00001		-0.59997		0.00001

		0.199983		0.199983		-0.20002

		-0.8		-0.20002		0.399957

		0.60002		-0.4		-0.39994

		0.199983		0.800023		0.800023

		-0.6		-1.79999		-0.20002

		0.800023		0.59999		0.199924

		-1.20001		-1.20001		0.400076

		0.799993		-0.8		-0.59997

		0.00001		-0.4		0.799904

		-0.19999		-1.20001		-0.1999

		0.199983		0.999997		-0.00011

		-0.19999		0.00001		0.600109

		0.799993		-0.19996		-0.60009

		0.00001		0.199983		0.200043

		-0.19999		-0.99998		0.00001

		0.199983		0.999997		-0.20002

		-0.4		-0.20002		0.59999

		0.799993		-0.20002		-0.20002

		0.200013		0.200043		0.400076

		0.399987		-0.8		-0.8

		0.200013		0.59999		-0.20002

		-0.60003		-0.4		0.399957

		0.600049		0.59999		-0.8

		-0.20002		1.2		0.59999

		-0.20002		-0.6		-0.39994

		0.600049		-0.19999		-0.20002

		-3.00001		0.59999		-0.20002

		0.59999		0.200013		-0.8

		2.200017		0.399987		0.200043

		0.00001		-1.59999		-0.59997

		0.199983		0.399987		-0.40006

		-0.8		0.200013		0.00001

		0.00001		-0.19999		-1.00004

		0.00001		0.59999		0.400076

		-0.20002		-0.19999		-0.40006

		-0.20002		1.400003		-0.39994

		-0.8		-0.8		0.199924

		0.200043		-1.00001		-0.99992

		0.399957		0.400016		0.199924

		-0.8		-0.8		-0.8

		-0.59997		0.799993		-0.39994

		0.00001		-0.6		0.199924

		-0.20002		0.00001		-0.79988

		0.00001		0.399987		0.799904

		-0.8		-0.8		0.00001

		-0.19996		0.999997		0.200043

		-0.8		0.00001		0.399957

		-0.20002		-0.19999		0.200043

		-0.4		0.199998		0.399957

		-0.4		-0.8		0.200043

		-0.4		0.600005		0.399957

		-0.4		-0.20001		0.59999

		0.400016		0.200013		-0.1999

		-0.00005		0.59999		0.59999

		0.00001		-0.19999		0.399957

		0.400016		0.400001		0.200043

		0.00001		0.400001		0.59999

		0.199983		-0.00001		-0.60009

		0.400016		0.800008		0.600109

		0.400016		-0.00001		0.199924

		0.59999		0.400001		0.00001

		0.399957		0.399994		0.399957

		0.800023		0.000002		-0.1999

		0.00001		1.000004		0.399957

		0.799963		-0.00001		0.00001

		0.400016		1.800003		0.00001

		-0.59997		-1.4		0.00001

		0.799963		-0.2		-0.20002

		0.200043		0.600001		0.200043

		-0.00005		-1.2		-0.20002

		0.400016		1.199998		-0.59997

				-0.2		0.399957
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D26H0935

		Arquivo de caracterizacao do Roman Pot - Data:		01-26-1999     - 09:35:16

		A1		V5		D15000		8H+		descer		2

		1		15000		-0.0072		0		0

		2		30000		-0.0166		-0.0094		9.400		0.600				0		0.0

		3		45000		-0.027		-0.0104		10.400		-0.400				0.0094		0.6

		4		60000		-0.037		-0.01		10.000		0.000				0.0102		-0.2

		5		75000		-0.0472		-0.0102		10.200		-0.200				0.0100		-0.0

		6		90000		-0.0578		-0.0106		10.600		-0.600				0.0094		0.6

		7		105000		-0.0678		-0.01		10.000		0.000				0.0102		-0.2

		8		120000		-0.0782		-0.0104		10.400		-0.400				0.0092		0.8

		9		135000		-0.0884		-0.0102		10.200		-0.200				0.0098		0.2

		10		150000		-0.0984		-1.00E-02		10.000		0.000				0.0100		0.0

		11		165000		-0.1088		-0.0104		10.400		-0.400				0.0092		0.8

		12		180000		-0.1184		-9.60E-03		9.600		0.400				0.0108		-0.8

		13		195000		-0.1286		-0.0102		10.200		-0.200				0.0096		0.4

		14		210000		-0.1384		-9.80E-03		9.800		0.200				0.0100		0.0

		15		225000		-0.148		-9.60E-03		9.600		0.400				0.0104		-0.4

		16		240000		-0.158		-1.00E-02		10.000		-0.000				0.0098		0.2

		17		255000		-0.1668		-0.0088		8.800		1.200				0.0104		-0.4

		18		270000		-0.1772		-0.0104		10.400		-0.400				0.0100		0.0

		19		285000		-0.187		-9.80E-03		9.800		0.200				0.0100		0.0

		20		300000		-0.1964		-9.40E-03		9.400		0.600				0.0104		-0.4

		21		315000		-0.2064		-1.00E-02		10.000		-0.000				0.0096		0.4

		22		330000		-0.216		-9.60E-03		9.600		0.400				0.0104		-0.4

		23		345000		-0.2256		-9.60E-03		9.600		0.400				0.0098		0.2

		24		360000		-0.236		-0.0104		10.400		-0.400				0.0102		-0.2

		25		375000		-0.246		-1.00E-02		10.000		-0.000				0.0100		0.0

		26		390000		-0.2566		-1.06E-02		10.600		-0.600				0.0098		0.2

		27		405000		-0.2664		-9.80E-03		9.800		0.200				0.0106		-0.6

		28		420000		-0.2764		-1.00E-02		10.000		0.000				0.0098		0.2

		29		435000		-0.2864		-1.00E-02		10.000		0.000				0.0100		0.0

		30		450000		-0.2962		-9.80E-03		9.800		0.200				0.0102		-0.2

		31		465000		-0.307		-0.0108		10.800		-0.800				0.0096		0.4

		32		480000		-0.3164		-9.40E-03		9.400		0.600				0.0104		-0.4

		33		495000		-0.3262		-9.80E-03		9.800		0.200				0.0092		0.8

		34		510000		-0.3368		-0.0106		10.600		-0.600				0.0102		-0.2

		35		525000		-0.346		-9.20E-03		9.200		0.800				0.0098		0.2

		36		540000		-0.3572		-1.12E-02		11.200		-1.200				0.0096		0.4

		37		555000		-0.3664		-9.20E-03		9.200		0.800				0.0106		-0.6

		38		570000		-0.3764		-1.00E-02		10.000		0.000				0.0092		0.8

		39		585000		-0.3866		-1.02E-02		10.200		-0.200				0.0102		-0.2

		40		600000		-0.3964		-9.80E-03		9.800		0.200				0.0100		-0.0

		41		615000		-0.4066		-1.02E-02		10.200		-0.200				0.0094		0.6

		42		630000		-0.4158		-9.20E-03		9.200		0.800				0.0106		-0.6

		43		645000		-0.4258		-1.00E-02		10.000		0.000				0.0098		0.2

		44		660000		-0.436		-1.02E-02		10.200		-0.200				0.0100		0.0

		45		675000		-0.4458		-9.80E-03		9.800		0.200				0.0102		-0.2

		46		690000		-0.4562		-0.0104		10.400		-0.400				0.0094		0.6

		47		705000		-0.4654		-9.20E-03		9.200		0.800				0.0102		-0.2

		48		720000		-0.4752		-9.80E-03		9.800		0.200				0.0096		0.4

		49		735000		-0.4848		-9.60E-03		9.600		0.400				0.0108		-0.8

		50		750000		-0.4946		-9.80E-03		9.800		0.200				0.0102		-0.2

		51		765000		-0.5052		-1.06E-02		10.600		-0.600				0.0096		0.4

		52		780000		-0.5146		-9.40E-03		9.400		0.600				0.0108		-0.8

		53		795000		-0.5248		-1.02E-02		10.200		-0.200				0.0094		0.6

		54		810000		-0.535		-1.02E-02		10.200		-0.200				0.0104		-0.4

		55		825000		-0.5444		-9.40E-03		9.400		0.600				0.0102		-0.2

		56		840000		-0.5574		-1.30E-02		13.000		-3.000				0.0102		-0.2

		57		855000		-0.5668		-9.40E-03		9.400		0.600				0.0108		-0.8

		58		870000		-0.5746		-7.80E-03		7.800		2.200				0.0098		0.2

		59		885000		-0.5846		-1.00E-02		10.000		0.000				0.0106		-0.6

		60		900000		-0.5944		-9.80E-03		9.800		0.200				0.0104		-0.4

		61		915000		-0.6052		-0.0108		10.800		-0.800				0.0100		0.0

		62		930000		-0.6152		-1.00E-02		10.000		0.000				0.0110		-1.0

		63		945000		-0.6252		-1.00E-02		10.000		0.000				0.0096		0.4

		64		960000		-0.6354		-1.02E-02		10.200		-0.200				0.0104		-0.4

		65		975000		-0.6456		-1.02E-02		10.200		-0.200				0.0104		-0.4

		66		990000		-0.6564		-0.0108		10.800		-0.800				0.0098		0.2

		67		1005000		-0.6662		-9.80E-03		9.800		0.200				0.0110		-1.0

		68		1020000		-0.6758		-9.60E-03		9.600		0.400				0.0098		0.2

		69		1035000		-0.6866		-0.0108		10.800		-0.800				0.0108		-0.8

		70		1050000		-0.6972		-1.06E-02		10.600		-0.600				0.0104		-0.4

		71		1065000		-0.7072		-1.00E-02		10.000		0.000				0.0098		0.2

		72		1080000		-0.7174		-1.02E-02		10.200		-0.200				0.0108		-0.8

		73		1095000		-0.7274		-1.00E-02		10.000		0.000				0.0092		0.8

		74		1110000		-0.7382		-0.0108		10.800		-0.800				0.0100		0.0

		75		1125000		-0.7484		-1.02E-02		10.200		-0.200				0.0098		0.2

		76		1140000		-0.7592		-0.0108		10.800		-0.800				0.0096		0.4

		77		1155000		-0.7694		-1.02E-02		10.200		-0.200				0.0098		0.2

		78		1170000		-0.7798		-0.0104		10.400		-0.400				0.0096		0.4

		79		1185000		-0.7902		-0.0104		10.400		-0.400				0.0098		0.2

		80		1200000		-0.8006		-0.0104		10.400		-0.400				0.0096		0.4

		81		1215000		-0.811		-0.0104		10.400		-0.400				0.0094		0.6

		82		1230000		-0.8206		-9.60E-03		9.600		0.400				0.0102		-0.2

		83		1245000		-0.8306		-1.00E-02		10.000		-0.000				0.0094		0.6

		84		1260000		-0.8406		-1.00E-02		10.000		0.000				0.0096		0.4

		85		1275000		-0.8502		-9.60E-03		9.600		0.400				0.0098		0.2

		86		1290000		-0.8602		-1.00E-02		10.000		0.000				0.0094		0.6

		87		1305000		-0.87		-9.80E-03		9.800		0.200				0.0106		-0.6

		88		1320000		-0.8796		-9.60E-03		9.600		0.400				0.0094		0.6

		89		1335000		-0.8892		-9.60E-03		9.600		0.400				0.0098		0.2

		90		1350000		-0.8986		-9.40E-03		9.400		0.600				0.0100		0.0

		91		1365000		-0.9082		-9.60E-03		9.600		0.400				0.0096		0.4

		92		1380000		-0.9174		-9.20E-03		9.200		0.800				0.0102		-0.2

		93		1395000		-0.9274		-1.00E-02		10.000		0.000				0.0096		0.4

		94		1410000		-0.9366		-9.20E-03		9.200		0.800				0.0100		0.0

		95		1425000		-0.9462		-9.60E-03		9.600		0.400				0.0100		0.0

		96		1440000		-0.9568		-1.06E-02		10.600		-0.600				0.0100		0.0

		97		1455000		-0.966		-9.20E-03		9.200		0.800				0.0102		-0.2

		98		1470000		-0.9758		-9.80E-03		9.800		0.200				0.0098		0.2

		99		1485000		-0.9858		-1.00E-02		10.000		-0.000				0.0102		-0.2

		100		1500000		-0.9954		-9.60E-03		9.600		0.400				0.0106		-0.6

		1		1485000		-0.9954		0		0.000		0.000				0.0096		0.4

		2		1470000		-0.9864		9.00E-03		9.000		1.000

		3		1455000		-0.977		9.40E-03		9.400		0.600

		4		1440000		-0.9672		9.80E-03		9.800		0.200

		5		1425000		-0.9588		8.40E-03		8.400		1.600

		6		1410000		-0.9494		9.40E-03		9.400		0.600

		7		1395000		-0.94		9.40E-03		9.400		0.600

		8		1380000		-0.9292		0.0108		10.800		-0.800

		9		1365000		-0.9194		9.80E-03		9.800		0.200

		10		1350000		-0.9106		8.80E-03		8.800		1.200

		11		1335000		-0.9002		0.0104		10.400		-0.400

		12		1320000		-0.891		9.20E-03		9.200		0.800

		13		1305000		-0.8808		1.02E-02		10.200		-0.200

		14		1290000		-0.8714		9.40E-03		9.400		0.600

		15		1275000		-0.8618		9.60E-03		9.600		0.400

		16		1260000		-0.8516		1.02E-02		10.200		-0.200

		17		1245000		-0.8426		9.00E-03		9.000		1.000

		18		1230000		-0.8324		1.02E-02		10.200		-0.200

		19		1215000		-0.823		9.40E-03		9.400		0.600

		20		1200000		-0.8128		1.02E-02		10.200		-0.200

		21		1185000		-0.8026		1.02E-02		10.200		-0.200

		22		1170000		-0.7928		9.80E-03		9.800		0.200

		23		1155000		-0.7822		1.06E-02		10.600		-0.600

		24		1140000		-0.7726		9.60E-03		9.600		0.400

		25		1125000		-0.7618		0.0108		10.800		-0.800

		26		1110000		-0.7516		1.02E-02		10.200		-0.200

		27		1095000		-0.742		9.60E-03		9.600		0.400

		28		1080000		-0.7314		1.06E-02		10.600		-0.600

		29		1065000		-0.7216		9.80E-03		9.800		0.200

		30		1050000		-0.7114		1.02E-02		10.200		-0.200

		31		1035000		-0.701		0.0104		10.400		-0.400

		32		1020000		-0.6918		9.20E-03		9.200		0.800

		33		1005000		-0.68		1.18E-02		11.800		-1.800

		34		990000		-0.6706		9.40E-03		9.400		0.600

		35		975000		-0.6594		1.12E-02		11.200		-1.200

		36		960000		-0.6486		0.0108		10.800		-0.800

		37		945000		-0.6382		0.0104		10.400		-0.400

		38		930000		-0.627		1.12E-02		11.200		-1.200

		39		915000		-0.618		9.00E-03		9.000		1.000

		40		900000		-0.608		1.00E-02		10.000		0.000

		41		885000		-0.5978		1.02E-02		10.200		-0.200

		42		870000		-0.588		9.80E-03		9.800		0.200

		43		855000		-0.577		1.10E-02		11.000		-1.000

		44		840000		-0.568		9.00E-03		9.000		1.000

		45		825000		-0.5578		1.02E-02		10.200		-0.200

		46		810000		-0.5476		1.02E-02		10.200		-0.200

		47		795000		-0.5378		9.80E-03		9.800		0.200

		48		780000		-0.527		0.0108		10.800		-0.800

		49		765000		-0.5176		9.40E-03		9.400		0.600

		50		750000		-0.5072		0.0104		10.400		-0.400

		51		735000		-0.4978		9.40E-03		9.400		0.600

		52		720000		-0.489		0.0088		8.800		1.200

		53		705000		-0.4784		0.0106		10.600		-0.600

		54		690000		-0.4682		1.02E-02		10.200		-0.200

		55		675000		-0.4588		9.40E-03		9.400		0.600

		56		660000		-0.449		9.80E-03		9.800		0.200

		57		645000		-0.4394		9.60E-03		9.600		0.400

		58		630000		-0.4278		1.16E-02		11.600		-1.600

		59		615000		-0.4182		9.60E-03		9.600		0.400

		60		600000		-0.4084		9.80E-03		9.800		0.200

		61		585000		-0.3982		1.02E-02		10.200		-0.200

		62		570000		-0.3888		9.40E-03		9.400		0.600

		63		555000		-0.3786		1.02E-02		10.200		-0.200

		64		540000		-0.37		8.60E-03		8.600		1.400

		65		525000		-0.3592		0.0108		10.800		-0.800

		66		510000		-0.3482		1.10E-02		11.000		-1.000

		67		495000		-0.3386		9.60E-03		9.600		0.400

		68		480000		-0.3278		0.0108		10.800		-0.800

		69		465000		-0.3186		9.20E-03		9.200		0.800

		70		450000		-0.308		0.0106		10.600		-0.600

		71		435000		-0.298		1.00E-02		10.000		0.000

		72		420000		-0.2884		9.60E-03		9.600		0.400

		73		405000		-0.2776		0.0108		10.800		-0.800

		74		390000		-0.2686		9.00E-03		9.000		1.000

		75		375000		-0.2586		1.00E-02		10.000		0.000

		76		360000		-0.2484		1.02E-02		10.200		-0.200

		77		345000		-0.2386		9.80E-03		9.800		0.200

		78		330000		-0.2278		0.0108		10.800		-0.800

		79		315000		-0.2184		9.40E-03		9.400		0.600

		80		300000		-0.2082		1.02E-02		10.200		-0.200

		81		285000		-0.1984		9.80E-03		9.800		0.200

		82		270000		-0.189		9.40E-03		9.400		0.600

		83		255000		-0.1788		1.02E-02		10.200		-0.200

		84		240000		-0.1692		9.60E-03		9.600		0.400

		85		225000		-0.1596		9.60E-03		9.600		0.400

		86		210000		-0.1496		1.00E-02		10.000		-0.000

		87		195000		-0.1404		9.20E-03		9.200		0.800

		88		180000		-0.1304		1.00E-02		10.000		-0.000

		89		165000		-0.1208		9.60E-03		9.600		0.400

		90		150000		-0.1112		9.60E-03		9.600		0.400

		91		135000		-0.1012		1.00E-02		10.000		0.000

		92		120000		-0.0922		9.00E-03		9.000		1.000

		93		105000		-0.0822		1.00E-02		10.000		-0.000

		94		90000		-0.074		8.20E-03		8.200		1.800

		95		75000		-0.0626		0.0114		11.400		-1.400

		96		60000		-0.0524		0.0102		10.200		-0.200

		97		45000		-0.043		9.40E-03		9.400		0.600

		98		30000		-0.0318		0.0112		11.200		-1.200

		99		15000		-0.023		8.80E-03		8.800		1.200

		100		0		-0.0128		0.0102		10.200		-0.200

												2.200

												-3.000
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		0		0.2		0		0.2

		0.096		0.0856001		0.0966		0.0857994

		0.097		0.0802004		0.0988		0.0792

		0.1096		0.0943996		0.104		0.0965998

		0.118		0.1168005		0.1196		0.11740036

		0.123		0.12399979		0.1206		0.12339993

		0.1084		0.11419983		0.1078		0.1119997

		0.08899999		0.10159988		0.08579999		0.10300083

		0.0668		0.0954		0.06959999		0.0965998

		0.09380001		0.0942003		0.09060001		0.0945999

		0.0966		0.10919971		0.1014		0.11059971

		0.109		0.11960049		0.1086		0.12040062

		0.1068		0.12059994		0.1048		0.1211998

		0.09780002		0.0989992		0.09920001		0.0965998

		0.07640004		0.0838005		0.07639992		0.0842001

		0.06719995		0.0831997		0.06860006		0.0822002

		0.1008		0.0928003		0.103		0.0915997

		0.127		0.0985996		0.1234		0.10100002

		0.1196001		0.10380001		0.123		0.10200043

		0.102		0.10720034		0.09879994		0.10579939

		0.1084		0.0958001		0.1094		0.0970003

		0.1012		0.0722		0.1022		0.0729997

		0.1011999		0.0792		0.1015999		0.0790002

		0.102		0.0954		0.09960008		0.0969998

		0.1078		0.12739964		0.108		0.12760038

		0.1174002		0.12619991		0.1179998		0.12599964

		0.1064		0.10620041		0.1066		0.10580034

		0.07340002		0.10339994		0.07640004		0.10359974

		0.0783999		0.10059996		0.08100009		0.10220022

		0.09879994		0.0987999		0.09799981		0.0964

		0.1086001		0.10500021		0.1058002		0.10560007

		0.1041999		0.11879988		0.1013999		0.11960001

		0.09860015		0.11919994		0.09880018		0.11759968

		0.08859992		0.0941998		0.08799982		0.0954

		0.07920003		0.0776002		0.07780004		0.0768001

		0.08319998		0.0759999		0.08500004		0.0737998

		0.1004		0.0954		0.09920001		0.0934002

		0.1141999		0.0986001		0.1140001		0.0983998

		0.1236		0.0975997		0.1248		0.0976002

		0.0948		0.10460014		0.09699988		0.10500021

		0.09500003		0.1053998		0.09380007		0.10579987

		0.1058002		0.0792005		0.1048		0.0796

		0.1061997		0.0773999		0.1022		0.0789997

		0.105		0.10119982		0.1055999		0.10120029

		0.1132002		0.11520023		0.1168003		0.11580009

		0.1234002		0.12219973		0.1225996		0.12179966

		0.1117997		0.1000001		0.1110001		0.0986001

		0.07320023		0.10420008		0.07180023		0.10439987

		0.08139992		0.0951998		0.08080006		0.0944001

		0.08599997		0.0990002		0.08799982		0.10059996

		0.1026001		0.10880013		0.1040001		0.11120005

		0.1092		0.12079973		0.1079998		0.12040014

		0.0999999		0.12080021		0.1010003		0.12140007

		0.09940004		0.0909998		0.1004		0.0897996

		0.08519983		0.0800001		0.0855999		0.081

		0.07159996		0.0866		0.07179976		0.0888001

		0.1048002		0.0941998		0.1032		0.0920002

		0.1157999		0.0992		0.1182003		0.10159988

		0.1185999		0.0968		0.1185999		0.0955998

		0.1062002		0.10540004		0.1037998		0.10420008

		0.1022		0.10340018		0.1030002		0.10199995

		0.1061997		0.0729999		0.1044002		0.0748002

		0.09980011		0.0792		0.1001997		0.0792

		0.1005998		0.10280008		0.1030002		0.10119982

		0.1072001		0.12379999		0.1055999		0.12799997

		0.1164002		0.12719984		0.1166		0.12580009

		0.1046		0.10260005		0.1076002		0.0998001

		0.08220005		0.10339994		0.07940006		0.10560007

		0.07299995		0.10140009		0.07480001		0.10159988

		0.09579992		0.10039992		0.09699965		0.0992

		0.1008		0.0984001		0.1006002		0.0998001

		0.1111999		0.11880012		0.1101999		0.1152

		0.09579992		0.12379999		0.09859991		0.12580009

		0.08920002		0.0989999		0.08720016		0.0983998

		0.07420015		0.0655999		0.06939983		0.0638

		0.08199978		0.0824		0.07859993		0.0828001

		0.1030002		0.0894		0.1052003		0.0894

		0.1195998		0.10300012		0.1199999		0.10319991

		0.1214004		0.0955998		0.1208		0.0959999

		0.09959984		0.10540016		0.1008		0.10380013

		0.09100008		0.10419996		0.09159994		0.10339994

		0.1025996		0.0784		0.1034002		0.08

		0.1042004		0.0764		0.1019993		0.0788

		0.1015997		0.0996		0.1048002		0.098

		0.1196003		0.12420006		0.118		0.126

		0.1253996		0.12259991		0.1241999		0.12320001

		0.1138		0.10120006		0.1140003		0.10279996

		0.07640076		0.1		0.07040024		0.0984001

		0.07819939		0.0928		0.07979965		0.0925999

		0.08400059		0.10060002		0.08899975		0.0982

		0.1043997		0.10880001		0.1054001		0.10880001

		0.1087999		0.12140001		0.1090002		0.1224

		0.1065998		0.12079997		0.1070004		0.12199999

		0.09060001		0.0888		0.09039974		0.0892

		0.08220005		0.0804		0.07439995		0.08

		0.0720005		0.0824		0.07919979		0.0842

		0.1043997		0.0936		0.1037998		0.0926

		0.1203995		0.10260001		0.1232004		0.1016

		0.1204004		0.10719999		0.1188002		0.10620001

		0.1001997		0.1074		0.1004		0.1078
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				0.1		0.1		0.1

		0.004		0.0143999		0.0034		0.0142006

		0.003		0.0197996		0.0012		0.0208

		0.0096		0.0056004		0.004		0.0034002

		0.018		0.0168005		0.0196		0.01740036

		0.023		0.02399979		0.0206		0.02339993

		0.0084		0.01419983		0.0078		0.0119997

		0.01100001		0.00159988		0.01420001		0.00300083

		0.0332		0.0046		0.03040001		0.0034002

		0.00619999		0.0057997		0.00939999		0.0054001

		0.0034		0.00919971		0.0014		0.01059971

		0.009		0.01960049		0.0086		0.02040062

		0.0068		0.02059994		0.0048		0.0211998

		0.00219998		0.0010008		0.00079999		0.0034002

		0.02359996		0.0161995		0.02360008		0.0157999

		0.03280005		0.0168003		0.03139994		0.0177998

		0.0008		0.0071997		0.003		0.0084003

		0.027		0.0014004		0.0234		0.00100002

		0.0196001		0.00380001		0.023		0.00200043

		0.002		0.00720034		0.00120006		0.00579939

		0.0084		0.0041999		0.0094		0.0029997

		0.0012		0.0278		0.0022		0.0270003

		0.0011999		0.0208		0.0015999		0.0209998

		0.002		0.0046		0.00039992		0.0030002

		0.0078		0.02739964		0.008		0.02760038

		0.0174002		0.02619991		0.0179998		0.02599964

		0.0064		0.00620041		0.0066		0.00580034

		0.02659998		0.00339994		0.02359996		0.00359974

		0.0216001		0.00059996		0.01899991		0.00220022

		0.00120006		0.0012001		0.00200019		0.0036

		0.0086001		0.00500021		0.0058002		0.00560007

		0.0041999		0.01879988		0.0013999		0.01960001

		0.00139985		0.01919994		0.00119982		0.01759968

		0.01140008		0.0058002		0.01200018		0.0046

		0.02079997		0.0223998		0.02219996		0.0231999

		0.01680002		0.0240001		0.01499996		0.0262002

		0.0004		0.0046		0.00079999		0.0065998

		0.0141999		0.0013999		0.0140001		0.0016002

		0.0236		0.0024003		0.0248		0.0023998

		0.0052		0.00460014		0.00300012		0.00500021

		0.00499997		0.0053998		0.00619993		0.00579987

		0.0058002		0.0207995		0.0048		0.0204

		0.0061997		0.0226001		0.0022		0.0210003

		0.005		0.00119982		0.0055999		0.00120029

		0.0132002		0.01520023		0.0168003		0.01580009

		0.0234002		0.02219973		0.0225996		0.02179966

		0.0117997		0.0000001		0.0110001		0.0013999

		0.02679977		0.00420008		0.02819977		0.00439987

		0.01860008		0.0048002		0.01919994		0.0055999

		0.01400003		0.0009998		0.01200018		0.00059996

		0.0026001		0.00880013		0.0040001		0.01120005

		0.0092		0.02079973		0.0079998		0.02040014

		0.0000001		0.02080021		0.0010003		0.02140007

		0.00059996		0.0090002		0.0004		0.0102004

		0.01480017		0.0199999		0.0144001		0.019

		0.02840004		0.0134		0.02820024		0.0111999

		0.0048002		0.0058002		0.0032		0.0079998

		0.0157999		0.0008		0.0182003		0.00159988

		0.0185999		0.0032		0.0185999		0.0044002

		0.0062002		0.00540004		0.0037998		0.00420008

		0.0022		0.00340018		0.0030002		0.00199995

		0.0061997		0.0270001		0.0044002		0.0251998

		0.00019989		0.0208		0.0001997		0.0208

		0.0005998		0.00280008		0.0030002		0.00119982

		0.0072001		0.02379999		0.0055999		0.02799997

		0.0164002		0.02719984		0.0166		0.02580009

		0.0046		0.00260005		0.0076002		0.0001999

		0.01779995		0.00339994		0.02059994		0.00560007

		0.02700005		0.00140009		0.02519999		0.00159988

		0.00420008		0.00039992		0.00300035		0.0008

		0.0008		0.0015999		0.0006002		0.0001999

		0.0111999		0.01880012		0.0101999		0.0152

		0.00420008		0.02379999		0.00140009		0.02580009

		0.01079998		0.0010001		0.01279984		0.0016002

		0.02579985		0.0344001		0.03060017		0.0362

		0.01800022		0.0176		0.02140007		0.0171999

		0.0030002		0.0106		0.0052003		0.0106

		0.0195998		0.00300012		0.0199999		0.00319991

		0.0214004		0.0044002		0.0208		0.0040001

		0.00040016		0.00540016		0.0008		0.00380013

		0.00899992		0.00419996		0.00840006		0.00339994

		0.0025996		0.0216		0.0034002		0.02

		0.0042004		0.0236		0.0019993		0.0212

		0.0015997		0.0004		0.0048002		0.002

		0.0196003		0.02420006		0.018		0.026

		0.0253996		0.02259991		0.0241999		0.02320001

		0.0138		0.00120006		0.0140003		0.00279996

		0.02359924		0		0.02959976		0.0015999

		0.02180061		0.0072		0.02020035		0.0074001

		0.01599941		0.00060002		0.01100025		0.0018

		0.0043997		0.00880001		0.0054001		0.00880001

		0.0087999		0.02140001		0.0090002		0.0224

		0.0065998		0.02079997		0.0070004		0.02199999

		0.00939999		0.0112		0.00960026		0.0108

		0.01779995		0.0196		0.02560005		0.02

		0.0279995		0.0176		0.02080021		0.0158

		0.0043997		0.0064		0.0037998		0.0074

		0.0203995		0.00260001		0.0232004		0.0016

		0.0204004		0.00719999		0.0188002		0.00620001

		0.0001997		0.0074		0.0004		0.0078





Chart3

		-0.0194		9.8748		-0.0156		9.8718

		0.0766		9.7604		0.081		9.7576

		0.1736		9.6406		0.1798		9.6368

		0.2832		9.535		0.2838		9.5334

		0.4012		9.4518		0.4034		9.4508

		0.5242		9.3758		0.524		9.3742

		0.6326		9.29		0.6318		9.2862

		0.7216		9.1916		0.7176		9.1892

		0.7884		9.087		0.7872		9.0858

		0.8822		8.9812		0.8778		8.9804

		0.9788		8.8904		0.9792		8.891

		1.0878		8.81		1.0878		8.8114

		1.1946		8.7306		1.1926		8.7326

		1.2924		8.6296		1.2918		8.6292

		1.3688		8.5134		1.3682		8.5134

		1.436		8.3966		1.4368		8.3956

		1.5368		8.2894		1.5398		8.2872

		1.6638		8.188		1.6632		8.1882

		1.7834		8.0918		1.7862		8.0902

		1.8854		7.999		1.885		7.996

		1.9938		7.8948		1.9944		7.893

		2.095		7.767		2.0966		7.766

		2.1962		7.6462		2.1982		7.645

		2.2982		7.5416		2.2978		7.542

		2.406		7.469		2.4058		7.4696

		2.5234		7.3952		2.5238		7.3956

		2.6298		7.3014		2.6304		7.3014

		2.7032		7.2048		2.7068		7.205

		2.7816		7.1054		2.7878		7.1072

		2.8804		7.0042		2.8858		7.0036

		2.989		6.9092		2.9916		6.9092

		3.0932		6.828		3.093		6.8288

		3.1918		6.7472		3.1918		6.7464

		3.2804		6.6414		3.2798		6.6418

		3.3596		6.519		3.3576		6.5186

		3.4428		6.395		3.4426		6.3924

		3.5432		6.2904		3.5418		6.2858

		3.6574		6.189		3.6558		6.1842

		3.781		6.0866		3.7806		6.0818

		3.8758		5.9912		3.8776		5.9868

		3.9708		5.8966		3.9714		5.8926

		4.0766		5.7758		4.0762		5.7722

		4.1828		5.6532		4.1784		5.6512

		4.2878		5.5544		4.284		5.5524

		4.401		5.4696		4.4008		5.4682

		4.5244		5.3918		4.5234		5.39

		4.6362		5.2918		4.6344		5.2886

		4.7094		5.196		4.7062		5.193

		4.7908		5.0912		4.787		5.0874

		4.8768		4.9902		4.875		4.988

		4.9794		4.899		4.979		4.8992

		5.0886		4.8198		5.087		4.8196

		5.1886		4.7406		5.188		4.741

		5.288		4.6316		5.2884		4.6308

		5.3732		4.5116		5.374		4.5118

		5.4448		4.3982		5.4458		4.4006

		5.5496		4.2924		5.549		4.2926

		5.6654		4.1916		5.6672		4.1942

		5.784		4.0884		5.7858		4.0898

		5.8902		3.9938		5.8896		3.994

		5.9924		3.8972		5.9926		3.896

		6.0986		3.7702		6.097		3.7708

		6.1984		3.6494		6.1972		3.65

		6.299		3.5522		6.3002		3.5512

		6.4062		3.476		6.4058		3.4792

		6.5226		3.4032		6.5224		3.405

		6.6272		3.3058		6.63		3.3048

		6.7094		3.2092		6.7094		3.2104

		6.7824		3.1106		6.7842		3.112

		6.8782		3.011		6.8812		3.0112

		6.979		2.9094		6.9818		2.911

		7.0902		2.8282		7.092		2.8262

		7.186		2.752		7.1906		2.752

		7.2752		2.651		7.2778		2.6504

		7.3494		2.5166		7.3472		2.5142

		7.4314		2.399		7.4258		2.397

		7.5344		2.2884		7.531		2.2864

		7.654		2.1914		7.651		2.1896

		7.7754		2.087		7.7718		2.0856

		7.875		1.9924		7.8726		1.9894

		7.966		1.8966		7.9642		1.8928

		8.0686		1.775		8.0676		1.7728

		8.1728		1.6514		8.1696		1.6516

		8.2744		1.551		8.2744		1.5496

		8.394		1.4752		8.3924		1.4756

		8.5194		1.3978		8.5166		1.3988

		8.6332		1.299		8.6306		1.3016

		8.7096		1.199		8.701		1.2

		8.7878		1.0918		8.7808		1.0926

		8.8718		0.9924		8.8698		0.9908

		8.9762		0.9012		8.9752		0.8996

		9.085		0.8226		9.0842		0.822

		9.1916		0.7434		9.1912		0.744

		9.2822		0.6322		9.2816		0.6332

		9.3644		0.5126		9.356		0.5132

		9.4364		0.395		9.4352		0.3974

		9.5408		0.2886		9.539		0.29

		9.6612		0.1912		9.6622		0.1916

		9.7816		0.0984		9.781		0.0978

		9.8818		0.0058		9.8814		0.0056





D25H1451

		Arquivo de caracterizacao do Roman Pot - Data:		01-25-1999     - 14:51:59

		A10		V10		D150000		8H+		descer		4												average travel distance						0.0988335009

												0.1																+-		0.6%

		DOWN 1														UP1						STEP		ABSOLUTE ERROR		INVERTED				percent error

		1		150000		-0.0194		0				0				1		14850000		9.8748		0		0.1		0.2

		2		300000		0.0766		0.096		0.004		0.096				2		14700000		9.7604		-0.1143999		0.0143999		0.0856001

		3		450000		0.1736		0.097		0.003		0.097				3		14550000		9.6406		-0.1197996		0.0197996		0.0802004

		4		600000		0.2832		0.1096		0.0096		0.1096				4		14400000		9.535		-0.1056004		0.0056004		0.0943996

		5		750000		0.4012		0.118		0.018		0.118				5		14250000		9.4518		-0.0831995		0.0168005		0.1168005

		6		900000		0.5242		0.123		0.023		0.123				6		14100000		9.3758		-7.60E-02		0.02399979		0.12399979

		7		1050000		0.6326		0.1084		0.0084		0.1084				7		13950000		9.29		-8.58E-02		0.01419983		0.11419983

		8		1200000		0.7216		8.90E-02		0.01100001		0.08899999				8		13800000		9.1916		-9.84E-02		0.00159988		0.10159988

		9		1350000		0.7884		0.0668		0.0332		0.0668				9		13650000		9.087		-0.1046		0.0046		0.0954

		10		1500000		0.8822		9.38E-02		0.00619999		0.09380001				10		13500000		8.9812		-0.1057997		0.0057997		0.0942003

		11		1650000		0.9788		0.0966		0.0034		0.0966				11		13350000		8.8904		-9.08E-02		0.00919971		0.10919971

		12		1800000		1.0878		0.109		0.009		0.109				12		13200000		8.81		-8.04E-02		0.01960049		0.11960049

		13		1950000		1.1946		0.1068		0.0068		0.1068				13		13050000		8.7306		-7.94E-02		0.02059994		0.12059994

		14		2100000		1.2924		9.78E-02		0.00219998		0.09780002				14		12900000		8.6296		-0.1010008		0.0010008		0.0989992

		15		2250000		1.3688		7.64E-02		0.02359996		0.07640004				15		12750000		8.5134		-0.1161995		0.0161995		0.0838005

		16		2400000		1.436		6.72E-02		0.03280005		0.06719995				16		12600000		8.3966		-0.1168003		0.0168003		0.0831997

		17		2550000		1.5368		0.1008		0.0008		0.1008				17		12450000		8.2894		-0.1071997		0.0071997		0.0928003

		18		2700000		1.6638		0.127		0.027		0.127				18		12300000		8.188		-0.1014004		0.0014004		0.0985996

		19		2850000		1.7834		0.1196001		0.0196001		0.1196001				19		12150000		8.0918		-9.62E-02		0.00380001		0.10380001

		20		3000000		1.8854		0.102		0.002		0.102				20		12000000		7.999		-9.28E-02		0.00720034		0.10720034

		21		3150000		1.9938		0.1084		0.0084		0.1084				21		11850000		7.8948		-0.1041999		0.0041999		0.0958001

		22		3300000		2.095		0.1012		0.0012		0.1012				22		11700000		7.767		-0.1278		0.0278		0.0722

		23		3450000		2.1962		0.1011999		0.0011999		0.1011999				23		11550000		7.6462		-0.1208		0.0208		0.0792

		24		3600000		2.2982		0.102		0.002		0.102				24		11400000		7.5416		-0.1046		0.0046		0.0954

		25		3750000		2.406		0.1078		0.0078		0.1078				25		11250000		7.469		-7.26E-02		0.02739964		0.12739964

		26		3900000		2.5234		0.1174002		0.0174002		0.1174002				26		11100000		7.3952		-7.38E-02		0.02619991		0.12619991

		27		4050000		2.6298		0.1064		0.0064		0.1064				27		10950000		7.3014		-9.38E-02		0.00620041		0.10620041

		28		4200000		2.7032		7.34E-02		0.02659998		0.07340002				28		10800000		7.2048		-9.66E-02		0.00339994		0.10339994

		29		4350000		2.7816		0.0783999		0.0216001		0.0783999				29		10650000		7.1054		-9.94E-02		0.00059996		0.10059996

		30		4500000		2.8804		9.88E-02		0.00120006		0.09879994				30		10500000		7.0042		-0.1012001		0.0012001		0.0987999

		31		4650000		2.989		0.1086001		0.0086001		0.1086001				31		10350000		6.9092		-9.50E-02		0.00500021		0.10500021

		32		4800000		3.0932		0.1041999		0.0041999		0.1041999				32		10200000		6.828		-8.12E-02		0.01879988		0.11879988

		33		4950000		3.1918		9.86E-02		0.00139985		0.09860015				33		10050000		6.7472		-8.08E-02		0.01919994		0.11919994

		34		5100000		3.2804		8.86E-02		0.01140008		0.08859992				34		9900000		6.6414		-0.1058002		0.0058002		0.0941998

		35		5250000		3.3596		7.92E-02		0.02079997		0.07920003				35		9750000		6.519		-0.1223998		0.0223998		0.0776002

		36		5400000		3.4428		8.32E-02		0.01680002		0.08319998				36		9600000		6.395		-0.1240001		0.0240001		0.0759999

		37		5550000		3.5432		0.1004		0.0004		0.1004				37		9450000		6.2904		-0.1046		0.0046		0.0954

		38		5700000		3.6574		0.1141999		0.0141999		0.1141999				38		9300000		6.189		-0.1013999		0.0013999		0.0986001

		39		5850000		3.781		0.1236		0.0236		0.1236				39		9150000		6.0866		-0.1024003		0.0024003		0.0975997

		40		6000000		3.8758		0.0948		0.0052		0.0948				40		9000000		5.9912		-9.54E-02		0.00460014		0.10460014

		41		6150000		3.9708		9.50E-02		0.00499997		0.09500003				41		8850000		5.8966		-0.0946002		0.0053998		0.1053998

		42		6300000		4.0766		0.1058002		0.0058002		0.1058002				42		8700000		5.7758		-0.1207995		0.0207995		0.0792005

		43		6450000		4.1828		0.1061997		0.0061997		0.1061997				43		8550000		5.6532		-0.1226001		0.0226001		0.0773999

		44		6600000		4.2878		0.105		0.005		0.105				44		8400000		5.5544		-9.88E-02		0.00119982		0.10119982

		45		6750000		4.401		0.1132002		0.0132002		0.1132002				45		8250000		5.4696		-8.48E-02		0.01520023		0.11520023

		46		6900000		4.5244		0.1234002		0.0234002		0.1234002				46		8100000		5.3918		-7.78E-02		0.02219973		0.12219973

		47		7050000		4.6362		0.1117997		0.0117997		0.1117997				47		7950000		5.2918		-0.0999999		0.0000001		0.1000001

		48		7200000		4.7094		7.32E-02		0.02679977		0.07320023				48		7800000		5.196		-9.58E-02		0.00420008		0.10420008

		49		7350000		4.7908		8.14E-02		0.01860008		0.08139992				49		7650000		5.0912		-0.1048002		0.0048002		0.0951998

		50		7500000		4.8768		8.60E-02		0.01400003		0.08599997				50		7500000		4.9902		-0.1009998		0.0009998		0.0990002

		51		7650000		4.9794		0.1026001		0.0026001		0.1026001				51		7350000		4.899		-9.12E-02		0.00880013		0.10880013

		52		7800000		5.0886		0.1092		0.0092		0.1092				52		7200000		4.8198		-7.92E-02		0.02079973		0.12079973

		53		7950000		5.1886		0.0999999		0.0000001		0.0999999				53		7050000		4.7406		-7.92E-02		0.02080021		0.12080021

		54		8100000		5.288		9.94E-02		0.00059996		0.09940004				54		6900000		4.6316		-0.1090002		0.0090002		0.0909998

		55		8250000		5.3732		8.52E-02		0.01480017		0.08519983				55		6750000		4.5116		-0.1199999		0.0199999		0.0800001

		56		8400000		5.4448		7.16E-02		0.02840004		0.07159996				56		6600000		4.3982		-0.1134		0.0134		0.0866

		57		8550000		5.5496		0.1048002		0.0048002		0.1048002				57		6450000		4.2924		-0.1058002		0.0058002		0.0941998

		58		8700000		5.6654		0.1157999		0.0157999		0.1157999				58		6300000		4.1916		-0.1008		0.0008		0.0992

		59		8850000		5.784		0.1185999		0.0185999		0.1185999				59		6150000		4.0884		-0.1032		0.0032		0.0968

		60		9000000		5.8902		0.1062002		0.0062002		0.1062002				60		6000000		3.9938		-9.46E-02		0.00540004		0.10540004

		61		9150000		5.9924		0.1022		0.0022		0.1022				61		5850000		3.8972		-9.66E-02		0.00340018		0.10340018

		62		9300000		6.0986		0.1061997		0.0061997		0.1061997				62		5700000		3.7702		-0.1270001		0.0270001		0.0729999

		63		9450000		6.1984		9.98E-02		0.00019989		0.09980011				63		5550000		3.6494		-0.1208		0.0208		0.0792

		64		9600000		6.299		0.1005998		0.0005998		0.1005998				64		5400000		3.5522		-9.72E-02		0.00280008		0.10280008

		65		9750000		6.4062		0.1072001		0.0072001		0.1072001				65		5250000		3.476		-7.62E-02		0.02379999		0.12379999

		66		9900000		6.5226		0.1164002		0.0164002		0.1164002				66		5100000		3.4032		-7.28E-02		0.02719984		0.12719984

		67		10050000		6.6272		0.1046		0.0046		0.1046				67		4950000		3.3058		-9.74E-02		0.00260005		0.10260005

		68		10200000		6.7094		8.22E-02		0.01779995		0.08220005				68		4800000		3.2092		-9.66E-02		0.00339994		0.10339994

		69		10350000		6.7824		7.30E-02		0.02700005		0.07299995				69		4650000		3.1106		-9.86E-02		0.00140009		0.10140009

		70		10500000		6.8782		9.58E-02		0.00420008		0.09579992				70		4500000		3.011		-9.96E-02		0.00039992		0.10039992

		71		10650000		6.979		0.1008		0.0008		0.1008				71		4350000		2.9094		-0.1015999		0.0015999		0.0984001

		72		10800000		7.0902		0.1111999		0.0111999		0.1111999				72		4200000		2.8282		-8.12E-02		0.01880012		0.11880012

		73		10950000		7.186		9.58E-02		0.00420008		0.09579992				73		4050000		2.752		-7.62E-02		0.02379999		0.12379999

		74		11100000		7.2752		8.92E-02		0.01079998		0.08920002				74		3900000		2.651		-0.1010001		0.0010001		0.0989999

		75		11250000		7.3494		7.42E-02		0.02579985		0.07420015				75		3750000		2.5166		-0.1344001		0.0344001		0.0655999

		76		11400000		7.4314		8.20E-02		0.01800022		0.08199978				76		3600000		2.399		-0.1176		0.0176		0.0824

		77		11550000		7.5344		0.1030002		0.0030002		0.1030002				77		3450000		2.2884		-0.1106		0.0106		0.0894

		78		11700000		7.654		0.1195998		0.0195998		0.1195998				78		3300000		2.1914		-9.70E-02		0.00300012		0.10300012

		79		11850000		7.7754		0.1214004		0.0214004		0.1214004				79		3150000		2.087		-0.1044002		0.0044002		0.0955998

		80		12000000		7.875		9.96E-02		0.00040016		0.09959984				80		3000000		1.9924		-9.46E-02		0.00540016		0.10540016

		81		12150000		7.966		9.10E-02		0.00899992		0.09100008				81		2850000		1.8966		-9.58E-02		0.00419996		0.10419996

		82		12300000		8.0686		0.1025996		0.0025996		0.1025996				82		2700000		1.775		-0.1216		0.0216		0.0784

		83		12450000		8.1728		0.1042004		0.0042004		0.1042004				83		2550000		1.6514		-0.1236		0.0236		0.0764

		84		12600000		8.2744		0.1015997		0.0015997		0.1015997				84		2400000		1.551		-0.1004		0.0004		0.0996

		85		12750000		8.394		0.1196003		0.0196003		0.1196003				85		2250000		1.4752		-7.58E-02		0.02420006		0.12420006

		86		12900000		8.5194		0.1253996		0.0253996		0.1253996				86		2100000		1.3978		-7.74E-02		0.02259991		0.12259991

		87		13050000		8.6332		0.1138		0.0138		0.1138				87		1950000		1.299		-9.88E-02		0.00120006		0.10120006

		88		13200000		8.7096		7.64E-02		0.02359924		0.07640076				88		1800000		1.199		-0.1		0		0.1

		89		13350000		8.7878		7.82E-02		0.02180061		0.07819939				89		1650000		1.0918		-0.1072		0.0072		0.0928

		90		13500000		8.8718		8.40E-02		0.01599941		0.08400059				90		1500000		0.9924		-9.94E-02		0.00060002		0.10060002

		91		13650000		8.9762		0.1043997		0.0043997		0.1043997				91		1350000		0.9012		-9.12E-02		0.00880001		0.10880001

		92		13800000		9.085		0.1087999		0.0087999		0.1087999				92		1200000		0.8226		-7.86E-02		0.02140001		0.12140001

		93		13950000		9.1916		0.1065998		0.0065998		0.1065998				93		1050000		0.7434		-7.92E-02		0.02079997		0.12079997

		94		14100000		9.2822		9.06E-02		0.00939999		0.09060001				94		900000		0.6322		-0.1112		0.0112		0.0888

		95		14250000		9.3644		8.22E-02		0.01779995		0.08220005				95		750000		0.5126		-0.1196		0.0196		0.0804

		96		14400000		9.4364		0.0720005		0.0279995		0.0720005				96		600000		0.395		-0.1176		0.0176		0.0824

		97		14550000		9.5408		0.1043997		0.0043997		0.1043997				97		450000		0.2886		-0.1064		0.0064		0.0936

		98		14700000		9.6612		0.1203995		0.0203995		0.1203995				98		300000		0.1912		-9.74E-02		0.00260001		0.10260001

		99		14850000		9.7816		0.1204004		0.0204004		0.1204004				99		150000		0.0984		-9.28E-02		0.00719999		0.10719999

		100		15000000		9.8818		0.1001997		0.0001997		0.1001997				100		0		0.0058		-0.0926		0.0074		0.1074

								0.0990119975														-0.0986900003				0.1013099997

		DOWN2														UP2										0.2

		1		150000		-0.0156		0		0.1		0				1		14850000		9.8718		0		0.1		0.2

		2		300000		0.081		0.0966		0.0034		0.0966				2		14700000		9.7576		-0.1142006		0.0142006		0.0857994

		3		450000		0.1798		0.0988		0.0012		0.0988				3		14550000		9.6368		-0.1208		0.0208		0.0792

		4		600000		0.2838		0.104		0.004		0.104				4		14400000		9.5334		-0.1034002		0.0034002		0.0965998

		5		750000		0.4034		0.1196		0.0196		0.1196				5		14250000		9.4508		-8.26E-02		0.01740036		0.11740036

		6		900000		0.524		0.1206		0.0206		0.1206				6		14100000		9.3742		-7.66E-02		0.02339993		0.12339993

		7		1050000		0.6318		0.1078		0.0078		0.1078				7		13950000		9.2862		-0.0880003		0.0119997		0.1119997

		8		1200000		0.7176		8.58E-02		0.01420001		0.08579999				8		13800000		9.1892		-9.70E-02		0.00300083		0.10300083

		9		1350000		0.7872		6.96E-02		0.03040001		0.06959999				9		13650000		9.0858		-0.1034002		0.0034002		0.0965998

		10		1500000		0.8778		9.06E-02		0.00939999		0.09060001				10		13500000		8.9804		-0.1054001		0.0054001		0.0945999

		11		1650000		0.9792		0.1014		0.0014		0.1014				11		13350000		8.891		-8.94E-02		0.01059971		0.11059971

		12		1800000		1.0878		0.1086		0.0086		0.1086				12		13200000		8.8114		-7.96E-02		0.02040062		0.12040062

		13		1950000		1.1926		0.1048		0.0048		0.1048				13		13050000		8.7326		-0.0788002		0.0211998		0.1211998

		14		2100000		1.2918		9.92E-02		0.00079999		0.09920001				14		12900000		8.6292		-0.1034002		0.0034002		0.0965998

		15		2250000		1.3682		7.64E-02		0.02360008		0.07639992				15		12750000		8.5134		-0.1157999		0.0157999		0.0842001

		16		2400000		1.4368		6.86E-02		0.03139994		0.06860006				16		12600000		8.3956		-0.1177998		0.0177998		0.0822002

		17		2550000		1.5398		0.103		0.003		0.103				17		12450000		8.2872		-0.1084003		0.0084003		0.0915997

		18		2700000		1.6632		0.1234		0.0234		0.1234				18		12300000		8.1882		-9.90E-02		0.00100002		0.10100002

		19		2850000		1.7862		0.123		0.023		0.123				19		12150000		8.0902		-9.80E-02		0.00200043		0.10200043

		20		3000000		1.885		9.88E-02		0.00120006		0.09879994				20		12000000		7.996		-9.42E-02		0.00579939		0.10579939

		21		3150000		1.9944		0.1094		0.0094		0.1094				21		11850000		7.893		-0.1029997		0.0029997		0.0970003

		22		3300000		2.0966		0.1022		0.0022		0.1022				22		11700000		7.766		-0.1270003		0.0270003		0.0729997

		23		3450000		2.1982		0.1015999		0.0015999		0.1015999				23		11550000		7.645		-0.1209998		0.0209998		0.0790002

		24		3600000		2.2978		9.96E-02		0.00039992		0.09960008				24		11400000		7.542		-0.1030002		0.0030002		0.0969998

		25		3750000		2.4058		0.108		0.008		0.108				25		11250000		7.4696		-7.24E-02		0.02760038		0.12760038

		26		3900000		2.5238		0.1179998		0.0179998		0.1179998				26		11100000		7.3956		-7.40E-02		0.02599964		0.12599964

		27		4050000		2.6304		0.1066		0.0066		0.1066				27		10950000		7.3014		-9.42E-02		0.00580034		0.10580034

		28		4200000		2.7068		7.64E-02		0.02359996		0.07640004				28		10800000		7.205		-9.64E-02		0.00359974		0.10359974

		29		4350000		2.7878		8.10E-02		0.01899991		0.08100009				29		10650000		7.1072		-9.78E-02		0.00220022		0.10220022

		30		4500000		2.8858		9.80E-02		0.00200019		0.09799981				30		10500000		7.0036		-0.1036		0.0036		0.0964

		31		4650000		2.9916		0.1058002		0.0058002		0.1058002				31		10350000		6.9092		-9.44E-02		0.00560007		0.10560007

		32		4800000		3.093		0.1013999		0.0013999		0.1013999				32		10200000		6.8288		-8.04E-02		0.01960001		0.11960001

		33		4950000		3.1918		9.88E-02		0.00119982		0.09880018				33		10050000		6.7464		-8.24E-02		0.01759968		0.11759968

		34		5100000		3.2798		8.80E-02		0.01200018		0.08799982				34		9900000		6.6418		-0.1046		0.0046		0.0954

		35		5250000		3.3576		7.78E-02		0.02219996		0.07780004				35		9750000		6.5186		-0.1231999		0.0231999		0.0768001

		36		5400000		3.4426		8.50E-02		0.01499996		0.08500004				36		9600000		6.3924		-0.1262002		0.0262002		0.0737998

		37		5550000		3.5418		9.92E-02		0.00079999		0.09920001				37		9450000		6.2858		-0.1065998		0.0065998		0.0934002

		38		5700000		3.6558		0.1140001		0.0140001		0.1140001				38		9300000		6.1842		-0.1016002		0.0016002		0.0983998

		39		5850000		3.7806		0.1248		0.0248		0.1248				39		9150000		6.0818		-0.1023998		0.0023998		0.0976002

		40		6000000		3.8776		9.70E-02		0.00300012		0.09699988				40		9000000		5.9868		-9.50E-02		0.00500021		0.10500021

		41		6150000		3.9714		9.38E-02		0.00619993		0.09380007				41		8850000		5.8926		-9.42E-02		0.00579987		0.10579987

		42		6300000		4.0762		0.1048		0.0048		0.1048				42		8700000		5.7722		-0.1204		0.0204		0.0796

		43		6450000		4.1784		0.1022		0.0022		0.1022				43		8550000		5.6512		-0.1210003		0.0210003		0.0789997

		44		6600000		4.284		0.1055999		0.0055999		0.1055999				44		8400000		5.5524		-9.88E-02		0.00120029		0.10120029

		45		6750000		4.4008		0.1168003		0.0168003		0.1168003				45		8250000		5.4682		-8.42E-02		0.01580009		0.11580009

		46		6900000		4.5234		0.1225996		0.0225996		0.1225996				46		8100000		5.39		-7.82E-02		0.02179966		0.12179966

		47		7050000		4.6344		0.1110001		0.0110001		0.1110001				47		7950000		5.2886		-0.1013999		0.0013999		0.0986001

		48		7200000		4.7062		7.18E-02		0.02819977		0.07180023				48		7800000		5.193		-9.56E-02		0.00439987		0.10439987

		49		7350000		4.787		8.08E-02		0.01919994		0.08080006				49		7650000		5.0874		-0.1055999		0.0055999		0.0944001

		50		7500000		4.875		8.80E-02		0.01200018		0.08799982				50		7500000		4.988		-9.94E-02		0.00059996		0.10059996

		51		7650000		4.979		0.1040001		0.0040001		0.1040001				51		7350000		4.8992		-8.88E-02		0.01120005		0.11120005

		52		7800000		5.087		0.1079998		0.0079998		0.1079998				52		7200000		4.8196		-7.96E-02		0.02040014		0.12040014

		53		7950000		5.188		0.1010003		0.0010003		0.1010003				53		7050000		4.741		-7.86E-02		0.02140007		0.12140007

		54		8100000		5.2884		0.1004		0.0004		0.1004				54		6900000		4.6308		-0.1102004		0.0102004		0.0897996

		55		8250000		5.374		0.0855999		0.0144001		0.0855999				55		6750000		4.5118		-0.119		0.019		0.081

		56		8400000		5.4458		7.18E-02		0.02820024		0.07179976				56		6600000		4.4006		-0.1111999		0.0111999		0.0888001

		57		8550000		5.549		0.1032		0.0032		0.1032				57		6450000		4.2926		-0.1079998		0.0079998		0.0920002

		58		8700000		5.6672		0.1182003		0.0182003		0.1182003				58		6300000		4.1942		-9.84E-02		0.00159988		0.10159988

		59		8850000		5.7858		0.1185999		0.0185999		0.1185999				59		6150000		4.0898		-0.1044002		0.0044002		0.0955998

		60		9000000		5.8896		0.1037998		0.0037998		0.1037998				60		6000000		3.994		-9.58E-02		0.00420008		0.10420008

		61		9150000		5.9926		0.1030002		0.0030002		0.1030002				61		5850000		3.896		-9.80E-02		0.00199995		0.10199995

		62		9300000		6.097		0.1044002		0.0044002		0.1044002				62		5700000		3.7708		-0.1251998		0.0251998		0.0748002

		63		9450000		6.1972		0.1001997		0.0001997		0.1001997				63		5550000		3.65		-0.1208		0.0208		0.0792

		64		9600000		6.3002		0.1030002		0.0030002		0.1030002				64		5400000		3.5512		-9.88E-02		0.00119982		0.10119982

		65		9750000		6.4058		0.1055999		0.0055999		0.1055999				65		5250000		3.4792		-7.20E-02		0.02799997		0.12799997

		66		9900000		6.5224		0.1166		0.0166		0.1166				66		5100000		3.405		-7.42E-02		0.02580009		0.12580009

		67		10050000		6.63		0.1076002		0.0076002		0.1076002				67		4950000		3.3048		-0.1001999		0.0001999		0.0998001

		68		10200000		6.7094		7.94E-02		0.02059994		0.07940006				68		4800000		3.2104		-9.44E-02		0.00560007		0.10560007

		69		10350000		6.7842		7.48E-02		0.02519999		0.07480001				69		4650000		3.112		-9.84E-02		0.00159988		0.10159988

		70		10500000		6.8812		9.70E-02		0.00300035		0.09699965				70		4500000		3.0112		-0.1008		0.0008		0.0992

		71		10650000		6.9818		0.1006002		0.0006002		0.1006002				71		4350000		2.911		-0.1001999		0.0001999		0.0998001

		72		10800000		7.092		0.1101999		0.0101999		0.1101999				72		4200000		2.8262		-0.0848		0.0152		0.1152

		73		10950000		7.1906		9.86E-02		0.00140009		0.09859991				73		4050000		2.752		-7.42E-02		0.02580009		0.12580009

		74		11100000		7.2778		8.72E-02		0.01279984		0.08720016				74		3900000		2.6504		-0.1016002		0.0016002		0.0983998

		75		11250000		7.3472		6.94E-02		0.03060017		0.06939983				75		3750000		2.5142		-0.1362		0.0362		0.0638

		76		11400000		7.4258		7.86E-02		0.02140007		0.07859993				76		3600000		2.397		-0.1171999		0.0171999		0.0828001

		77		11550000		7.531		0.1052003		0.0052003		0.1052003				77		3450000		2.2864		-0.1106		0.0106		0.0894

		78		11700000		7.651		0.1199999		0.0199999		0.1199999				78		3300000		2.1896		-9.68E-02		0.00319991		0.10319991

		79		11850000		7.7718		0.1208		0.0208		0.1208				79		3150000		2.0856		-0.1040001		0.0040001		0.0959999

		80		12000000		7.8726		0.1008		0.0008		0.1008				80		3000000		1.9894		-9.62E-02		0.00380013		0.10380013

		81		12150000		7.9642		9.16E-02		0.00840006		0.09159994				81		2850000		1.8928		-9.66E-02		0.00339994		0.10339994

		82		12300000		8.0676		0.1034002		0.0034002		0.1034002				82		2700000		1.7728		-0.12		0.02		0.08

		83		12450000		8.1696		0.1019993		0.0019993		0.1019993				83		2550000		1.6516		-0.1212		0.0212		0.0788

		84		12600000		8.2744		0.1048002		0.0048002		0.1048002				84		2400000		1.5496		-0.102		0.002		0.098

		85		12750000		8.3924		0.118		0.018		0.118				85		2250000		1.4756		-0.074		0.026		0.126

		86		12900000		8.5166		0.1241999		0.0241999		0.1241999				86		2100000		1.3988		-7.68E-02		0.02320001		0.12320001

		87		13050000		8.6306		0.1140003		0.0140003		0.1140003				87		1950000		1.3016		-9.72E-02		0.00279996		0.10279996

		88		13200000		8.701		7.04E-02		0.02959976		0.07040024				88		1800000		1.2		-0.1015999		0.0015999		0.0984001

		89		13350000		8.7808		7.98E-02		0.02020035		0.07979965				89		1650000		1.0926		-0.1074001		0.0074001		0.0925999

		90		13500000		8.8698		8.90E-02		0.01100025		0.08899975				90		1500000		0.9908		-0.1018		0.0018		0.0982

		91		13650000		8.9752		0.1054001		0.0054001		0.1054001				91		1350000		0.8996		-9.12E-02		0.00880001		0.10880001

		92		13800000		9.0842		0.1090002		0.0090002		0.1090002				92		1200000		0.822		-0.0776		0.0224		0.1224

		93		13950000		9.1912		0.1070004		0.0070004		0.1070004				93		1050000		0.744		-7.80E-02		0.02199999		0.12199999

		94		14100000		9.2816		9.04E-02		0.00960026		0.09039974				94		900000		0.6332		-0.1108		0.0108		0.0892

		95		14250000		9.356		7.44E-02		0.02560005		0.07439995				95		750000		0.5132		-0.12		0.02		0.08

		96		14400000		9.4352		7.92E-02		0.02080021		0.07919979				96		600000		0.3974		-0.1158		0.0158		0.0842

		97		14550000		9.539		0.1037998		0.0037998		0.1037998				97		450000		0.29		-0.1074		0.0074		0.0926

		98		14700000		9.6622		0.1232004		0.0232004		0.1232004				98		300000		0.1916		-0.0984		0.0016		0.1016

		99		14850000		9.781		0.1188002		0.0188002		0.1188002				99		150000		0.0978		-9.38E-02		0.00620001		0.10620001

		100		15000000		9.8814		0.1004		0.0004		0.1004				100		0		0.0056		-0.0922		0.0078		0.1078

								0.0989700006														-0.0986620053
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