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1  Introduction

1.1 Scope 
This specification describes the electrical, mechanical, operating environment, and verification testing requirements for space-qualified Waveguide Rotary Joint Assemblies for a Goddard Space Flight Center (GSFC) payload, the Solar Dynamics Observatory (SDO). The Waveguide Rotary Joint Assemblies shall implement general spacecraft requirements that cover a rotary joint unique to the Antenna Pointing System (APS) and will serve as a subassembly in the Solar Dynamics Observatory spacecraft High Gain Antenna subsystem.    

2 
Definitions

2.1 Maximum internal friction torque (TF int max)

The torque required to overcome the internal friction of the unit at the beginning of life (BOL)

2.2 Engineering Test Unit (ETU)

Non-flight hardware that simulates flight hardware in form, fit and function for a specific test.  The ETU is not required to have flight-like certification, and it will not be used for flight.  
2.3 Qualification Unit

Unit used to qualify a flight design.  See prototype and protoflight component definitions.
2.4 Prototype Unit

Hardware intended to qualify flight hardware of a new design.  The unit is not intended to fly.  The hardware is subject to Qualification Test levels and durations.

2.5 Flight Unit

Flight Unit is hardware that will be used operationally in space.  It includes the following subsets:
2.5.1 Follow-On Unit

Flight hardware built in accordance with a design that has been qualified either as prototype or as protoflight hardware; follow-on hardware is subject to a flight acceptance test program.

2.5.2 Protoflight Unit

Flight hardware of a new design; it is subject to a qualification test program that combines elements of prototype and flight acceptance verification; that is, the application of design qualification test levels and flight acceptance test durations.

2.5.3 Spare Unit

Hardware which has been proven in a design qualification test program; it is subject to a flight acceptance test program and is used to replace flight hardware that is no longer acceptable for flight.
2.6 Acceptance    

The verification process that demonstrates that hardware is acceptable for flight. It also serves as a quality control screen to detect deficiencies.  The acceptance test levels are 1.0 x Limit Level.  Acceptance temperatures are 5 degrees C beyond operational temperatures limits.  These tests are conducted only on flight hardware for which the design has already undergone a Prototype or Protoflight Qualification Program.

2.7 Qualification

The verification process that demonstrates that a design (not each individual flight unit) will function properly under conditions more severe than it will experience in orbit. It also serves as a quality control screen to detect deficiencies.  The qualification tests are performed to Limit Level with a qualification test factor , e.g. 1.25 x Limit Level for static loads and sine vibrations and +/-10 degrees C for thermal tests.  

2.8 Inner Ring

This is the inner portion of the ECRA assembly.  In the SDO HGAS gimbals, this portion will be rotating.

2.9 Outer Ring

This is the outer portion of the ECRA assembly.  In the SDO HGAS gimbals, this portion will be stationary.

2.10 Life Test

A test to demonstrate that a component or subsystem will operate within design specifications while subject to the predicted use.  This includes all pre-flight qualification testing, launch conditions, and on-orbit operation and environment.  The test article must perform without failure for a minimum of 2.0 times the expected number of operations or cycles expected.

2.11   Component 

A functional subdivision of a subsystem and generally a self-contained combination of items performing a function necessary for the subsystem's operation. Examples are electronic box, transmitter, gyro package, actuator, motor, battery. For the purposes of this document,  component" and "unit" are used interchangeably.
2.12   Unit 

A functional subdivision of a subsystem, or instrument, and generally a self contained combination of items performing a function necessary for the subsystem's operation. Examples are electronic box, transmitter, gyro package, actuator, motor, battery. For the purposes of this document, "component" and "unit" are used interchangeably.
2.13   Assembly 

A functional subdivision of a component consisting of parts or subassemblies that perform functions necessary for the operation of the component as a whole. Examples are a power amplifier and gyroscope.
2.14   Part 

A hardware element that is not normally subject to further subdivision or disassembly without destruction of design use. Examples include resistor, integrated circuit, relay, connector, bolt, and gaskets.

2.15   Instrument 

A spacecraft subsystem consisting of sensors and associated hardware for making measurements or observations in space. For the purposes of this document, an instrument is considered a subsystem (of the spacecraft).
3 Requirements

All of the written requirements in this document shall apply at the end of spacecraft (SC) life (EOL), which will occur no earlier than 5 years post launch (If Launch=2008, Then EOL=2008+5=2013) except as otherwise noted
.

3.1 Description

Each Rotary Joint Assembly Unit shall be capable of continuously rotating while transmitting power and/or signal from one WR-34 waveguide to another.  There shall be bearings that hold the unit uniformly in the axial and radial directions
.   

3.2 Physical Characteristics

Detailed envelope and interface drawings (mechanical and electrical) shall be supplied to the Government.  All Contractor drawings prepared for this unit shall conform to the requirements of MIL-D-1000.  General configuration shall be as shown on a mechanical interface control drawing (ICD).

3.2.1 Mass

Total as delivered, each rotary joint mass shall be less than or equal to 0.30  kg (0.66 pounds).

3.2.2 Dimensions

Interface locations and physical envelope shall be within the ranges specified in the following GSFC Drawings:

Azimuth Rotary Joint:

GD 2063014

Elevation Rotary Joint:
GD 2063015

3.2.3 Inertia

The rotational inertia of the Inner Ring shall be no more than 0.10 gm-m2 (0.34 lbm-in2).  

3.2.4 Finish

All parts should be passivated and external surfaces shall be conductive as defined in ICD. Aluminum parts shall be finished with iridite per MIL-C-5541, Class 3.  

Titanium surfaces shall be finished per AMS 2488 and conductive surfaces identified in the design shall be masked.  Internal WR-34 waveguide surfaces shall be silver plated with a gold flashing to minimize RF losses and prevent corrosion.

3.2.5 Cleanliness

The assembly and integration shall be performed in a class 100 environment
.  The test operations should be performed in a clean, dust-controlled environment such that performance is not compromised.  The units shall be inspected after test and re-cleaned if necessary. The units shall be delivered in 450A condition.

3.2.6 External Leakage

There shall be no external leakage of lubricant.

3.2.7 Identification and Marking

Each unit shall be permanently marked with a unique sequential serial number in the area designated on the interface control drawing in a manner to be approved by the Government.

3.3 Mechanical Performance

The Rotary Joint Assemblies shall have the following performance characteristics, except as otherwise noted.

3.3.1 Minimum Resonant Frequency

The Rotary Joint Assembly shall have a minimum structural fundamental frequency of 100 Hz with both ends constrained.  

3.3.2 Accessory

The rotary joint assembly shall have holes on one side, as shown on the corresponding GSFC as listed in Section 3.2.2.

3.3.3 Rotation Rates

The Rotary Joint Assembly shall be capable of rotating at rates between 0 and 1 revolutions per minute while maintaining full function of the RF signal transfer.

3.3.4 Friction 

The rotational friction shall be no more than 0.11 N-m (12 oz-in) for the temperature as defined in Table 8.
3.3.5 Load Capability

(See Table 3 A & B)

3.4 Electrical/RF Performance

3.4.1 Dielectric Strength

Dielectric material between mutually isolated electrical circuits shall withstand a test voltage of at least 200 VAC for 60 seconds without exceeding a current of 1.0 ma.

3.4.2 Electrical Resistance

The resistance between mutually isolated electrical circuits shall be at least 100 megaohms at a test voltage of at least 500 Vdc for 60 seconds minimum. 

3.4.3 RF Paths

The Rotary Joint Assembly shall provide one (1) RF (WR-34) signal path. 

3.4.4 Frequency

The Rotary Joint Assembly shall meet all of the electrical characteristics described in this section (Section 3.4) over the operating frequencies of 26.5 GHz ± 5.0 GHz.

3.4.5 Insertion Loss

The Rotary Joint Assembly shall have no more than 0.15 dB of insertion loss over any angle of rotation.

3.4.6 VSWR

The Maximum VSWR at either the input or the output to the rotary joint shall be no grater than 1.2:1.

3.4.7 Insertion Loss WOW  (360°)

The rotary joint assembly shall have a maximum insertion loss Wow of .05 dB
 over a full rotation or 360°.

3.4.8 VSWR WOW  (360°)

The rotary joint assembly shall have a maximum VSWR Wow of .03 over a full rotation or 360°.

3.4.9 Power

The Rotary Joint Assembly shall be capable of handling an average power of 10 Watts.

3.5 Life Requirements

3.5.1 Duty Cycle

3.5.1.1 Azimuth and Elevation Rotary Joints

All units shall be capable of rotating in either direction.

Each Azimuth Rotary Joint shall nominally rotate in one direction—not all units will rotate in the same direction.  It shall be capable of continuous travel.  The Elevation Rotary joints shall be capable of rotating over a range of approximately 120 degrees.

The Rotary Joints shall support usage consistent with the required life.  The Rotary Joints are required to track and slew and sit idle as outlined below.

Tracking mode:  The vast majority of the active usage of the Azimuth and Elevation Rotary Joints is in tracking mode.  The Azimuth Rotary Joint shall rotate in a step-wise fashion, at a nearly constant rate of 0.01 degrees every two seconds.  The Elevation Rotary Joint shall cycle between stopping points daily at a nearly constant step rate. The stopping points are seasonally modulated from a maximum of +60° to –51° to a minimum of +45° to –35° about a nominal center point.

Slew mode:  the Azimuth and Elevation Rotary Joints shall be able to slew at rates from 0 to 1 revolution per minute while maintaining full RF function.

During nominal on-orbit operations, each Rotary Joint will be in operational use for six months and idle for six months of each year.

3.5.2 Life

Mission orbit life shall be five years as defined in section 3.5.1.

3.5.3 Shelf Life

Shelf life shall be ten years when packaged using agreed-to procedures.

3.6 Environmental Requirements

The Rotary Joint Assembly shall be designed to meet all of the performance and other design requirements of this specification.

3.6.1 Static Loads 

The Rotary Joint Assembly shall be capable of withstanding the inertial loads in Table 3 A.  It shall also be capable of withstanding the combined limit loads of Table 3B. A factor of safety of 1.25 shall be applied to material yield and 1.4 shall be applied to material ultimate strength.  The bearings shall be designed such that the mean Hertzian stress does not exceed 2410 Mpa (350 ksi) with shoulder heights sufficient to contain the contact zone.

Table 3A  Inertial Limit Loads 

	Direction
	Loads

	x
	40 g

	y
	40 g

	z
	40 g


Table 3B  Combined Limit Loads act Simultaneously on bearings  

	Direction
	Loads

	Side load
	180 N (40 lbs) 

	Axial
	270 N (61 lbs) 

	Moment
	6.0 N-m (53 in-lbs) 



3.6.2 Dynamic 

The Rotary Joint Assembly shall be capable of withstanding the random vibration levels shown in Tables 4 and the sine vibration levels of Table 5, applied to three axes mutually orthogonal in each axis (non-operating).  

Table 4:  Random Vibration 3 -
	FREQUENCY 

(HZ)
	Acceptance 

(Flight) LEVELS 

(g2/Hz)
	Qualification

(PROTOTYPE) LEVELS (g2/Hz)

	20
	0.013
	0.026

	20-50
	+6dB/oct
	+6dB/oct

	50-800
	.08
	0.16

	800-2000
	-6dB/oct
	-6dB/oct

	2000
	.013
	0.026

	Overall Grms
	10.0 Grms
	14.1 Grms


Table 5 Sine Sweep Vibration Test Levels (4oct/min)

	Frequency

(Hz)
	Acceptance

(Flight Levels)
	Qualification

(Prototype Levels)

	
	(G Zero Peak)

	5 to 10 
	2
	2.5

	10 to 20 
	4
	5

	20 to 25
	13
	16.25

	25 to 35
	20
	25

	35 to 50
	7
	8.75


3.6.3 Shock

The Rotary Joint Assembly shall be capable of withstanding exposure to the shock levels listed in Table 6.

Table 6 Maximum Expected Shock Environment

	Frequency (Hz)
	Acceleration (G peak)

	100
	150

	100-800
	+7.5 dB/Oct

	800- 10,000
	2,000


3.6.4 Acoustic

The Rotary Joint Assembly will be subjected to acoustic levels at the spacecraft system level testing as defined in Table 7 and shall be capable of withstanding the protoflight acoustic environment.

Table 7 Acoustic Levels 

	1/3 Oct. Center Freq. (Hz)
	Acceptance SPL

(dB)
	Prototype Qualification SPL

(dB)

	32
	119.5
	122.5

	40
	125.0
	128.0

	50
	125.2
	128.2

	63
	126.3
	129.3

	80
	128.0
	131.0

	100
	129.0
	132.0

	125
	130.5
	133.5

	160
	131.0
	134.0

	200
	132.0
	135.0

	250
	131.5
	134.5

	315
	131.0
	134.0

	400
	130.5
	133.5

	500
	130.0
	133.0

	630
	128.5
	131.5

	800
	127.0
	130.0

	1000
	124.0
	127.0

	1250
	122.0
	125.0

	1600
	120.5
	123.5

	2000
	121.0
	124.0

	2500
	118.0
	121.0

	3150
	117.5
	120.5

	4000
	115.5
	118.5

	5000
	114.5
	117.5

	6300
	113.5
	116.5

	8000
	114.0
	117.0

	10000
	114.5
	117.5

	OASPL
	141.3
	144.3


3.6.5 Thermal 

Rotary Joint Assemblies shall be capable of operation at temperatures defined in Table 8.  The Rotary Joint Assembly shall be capable of meeting all requirements with a gradient of 25C between the flanges.  

Table 8 Temperature Limits 

	Condition
	Cold Limit 

(degrees C)
	Hot Limit 

(degrees C)

	Rotary Joint Operational Temp
	-15
	+40 

	Rotary Joint Acceptance Temp
	-20
	+45 

	Rotary Joint Qualification Temp
	-25
	+50 

	** Rotary Joint Survival Qualification/Acceptance Test Temp
	-25
	+50 


 ** Thermal cycles shall have 1hour soaks at extreme temperature

3.6.6 Vacuum

The Rotary Joint Assembly shall be capable of meeting all performance requirements of section 3.3 at ambient as well as when exposed to a vacuum environment of 1 x 10-5 Torr.

3.6.7 Atomic Oxygen

Materials used in the construction of the Rotary Joint assembly shall not generate contamination products resulting from the interaction with an atomic oxygen environment.  All operational requirements shall be satisfied during exposure to an atomic oxygen environment of 300 km (180 mile) perigee of transfer orbit for two weeks.  

3.6.8 Radiation – Total Dose

The SDO spacecraft will be positioned in geosynchronous orbit.   The total ionizing dose (TID) of radiation is not likely to exceed the values shown in Figure 4-2.

a) Each Rotary Joint Assembly shall be capable of fulfilling their intended application after accumulated exposure based on shielding provided by the contractor as shown in Figure 4-2, with a factor of 2.  

b) All linear bipolar components shall be tolerant to the effects of enhanced low dose rates. Linear bipolar components are of special concern for TID degradation, because they may exhibit enhanced degradation when exposed to the low dose rates typical in space environments—a phenomenon called enhanced low dose rate sensitivity (ELDRS).  

c) The Contractor shall verify that the performance of devices (for example, bipolar technologies) susceptible to proton displacement damage is unlikely to be compromised by exposure to an equivalent cumulative fluence of 3E11 10 MeV protons.

Figure 4-2: Dose-depth curve for SDO for a 5-year mission in GEO [image: image6.png]



3.6.8.1 Non-Destructive Single Events Effects 

a) The Contractor shall demonstrate that for non-destructive SEE, such as single event upset (SEU), the minimum LET for each Rotary Joint Assembly shall be 37 MeVcm2/mg.

b) The Contractor shall consider that there is no geomagnetic shielding for the SDO SC orbit, and so that high LET particles are not considered to be attenuated.

3.6.8.2 Destructive Single Events Effects 

a) The Contractor shall demonstrate that for destructive SEE, such as single event latch-up (SEL), the minimum LET for components shall be 100 MeVcm2/mg. 

Power MOSFET or bipolar transistors (if used) shall be derated into their safe operating areas to prevent single-event gate rupture (SEGR) and single-event burnout (SEB).

[image: image7.wmf]Dose-Depth Curve for GEO
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Figure 9:  LET Spectra for Single Event Effects

3.6.9 Humidity

The Rotary Joint Assembly shall be capable of meeting the requirements herein after and during exposure to 20 to 70% relative humidity prior to launch.

3.6.10 Venting

The Rotary Joint Assembly shall survive external depressurization from one atm to 10-5 Torr in 30 seconds.  The Rotary Joint Assemblies shall be vented to minimize lubricant loss and prevent internal pressurization during external depressurization, one atmosphere to 10-5 Torr in 30 seconds.
3.6.11 Fatigue

a) The Rotary Joint Assembly Design shall show positive margins for fatigue.  The number of cycles shall consider 

1) testing at the component level, assembly level

 2) re-test following any re-work

3) shipping and handling

4) launch and on orbit. Specifically, the solder leads on components shall be analyzed and shown to have positive margins with respect to fatigue. 

b) The fatigue analysis shall have a scatter factor of 4 applied.

3.7 Analysis Requirements

3.7.1 Stress

The Rotary Joint Assembly shall demonstrate positive margins of safety on ultimate failure modes using a yield F.S. of 1.25 and ultimate F.S. of 1.40 on flight limit levels shown in Table 3 A individually, and Table 3B applied simultaneously combined in worst case combinations.  All margins of safety shall be verified by a detailed hand stress analysis of the Rotary Joint Assembly that assesses all primary and secondary structure, joints, fasteners, bearings and gear loads.

3.7.2 Fatigue

Fatigue life of the Rotary Joint Assembly shall be demonstrated with detailed analysis using the 95% reliability curves for the materials.  The number of cycles to be used are per section 3.5 using a factor of two.

3.7.3 Wear

The wear life of the bearings shall be demonstrated with a detailed analysis by similarity using appropriate margins of safety.  The reference load on the output bearings should be no more than the axial preload. Reference cycles are listed in 3.5.1.

3.8 Lubrication

The Rotary Joint Assembly shall lubricate all moving parts to the specified life performance to be met as defined in section 3.5.  

3.9 Documentation

A unique Rotary Joint Assembly interface control document shall be prepared for each of the three configurations by the vendor and submitted for approval.  Each rotary joint shall have an associated fabrication/assembly certification log that documents all operations, parts and procedures per section 5.1.2.  In addition, only the components’ actual inspected top-level dimensions shall be recorded in the certification log.

3.10  Change Control

After CDR, the Contractor’s configuration plan shall be put in place.  The Contractor shall not make any changes in process, procedure or design used in manufacturing, inspection or test without prior notification to, and approval from, the government for Class I changes.

3.11  Dissimilar Metals

To avoid electrolytic corrosion, dissimilar metals should not be used in direct contact unless protection against corrosion has been provided in accordance with MIL-STD-889.  Variances from this policy shall be submitted to the government for approval.

3.12  Magnetic Materials

Magnetic materials shall be used only where necessary for equipment operation.  Other materials, which are not necessary for operation, shall have minimum permanent, induced and transient magnetic fields.

3.13  Fungus-inert Materials

Space-proven materials shall be selected.  If unproven materials of unknown fungus resistance are identified for possible use, they shall be tested to verify compliance with fungus resistance requirements of MIL-STD-810.  Contractor data that substantiates conformance to MIL-STD-810 may be used.

3.14  Outgassing

Material vacuum outgassing shall be determined in accordance with ASTM-E-595.  Materials that have a total mass loss (TML) < 1.00% and a collected volatile condensable mass (CVM) < 0.10% are approved for use.  Any item not meeting this outgassing requirement shall be documented on a Materials Usage Agreement (MUA) and submitted to the Government for approval.

4 Verification

The contractor shall conduct a verification program that demonstrates the hardware design is qualified and meets all requirements contained in this document.  The SDO Environmental Verification Requirements Document, 464-SYS-REQ-0002 shall be used as a guideline. The contractor shall provide a verification matrix defining the method of verification for each specific requirement of this document.  Verification methods include inspection, analysis, test or a combination of these techniques.  Certain requirements shall have a specific type of verification as stated in Section 4.4.
4.1 Inspection

Verification by inspection includes visual inspection of the physical hardware, a physical measurement of a property of the hardware, or the documentation search demonstrating hardware of an identical design has demonstrated fulfillment of a requirement.

4.1.1 Visual Inspection

Visual inspection of the physical hardware by a customer appointed qualified inspector.

4.1.2 Physical Measurement

Physical measurement of hardware property (i.e. mass, dimensions, etc.) demonstrating the hardware meets specific requirement.

4.1.3 Documentation Search

Verification of a requirements based on similarity shall include supporting rationale and documentation and shall be approved by the Government.

4.2 Analysis

Verification of performance or function through detailed analysis, using all applicable tools and techniques, is acceptable with the following conditions.

For structural loads, design qualification by analysis requires that positive margins of safety be shown using factors of safety of 2.0 on yield and 2.4 on ultimate.

4.3 Test

Represents a detailed test of performance and/or functionality throughout a properly configured test setup where all critical data taken during the test period is captured for review.
Performance parameter measurements shall be taken to establish a baseline that can be used to assure that there are no data trends established in successive tests that indicate a constant degradation of performance within specification limits that could result in unacceptable performance in flight.

In-process production evaluation tests, burn-in or wear-in tests, and environmental stress screening tests may be considered to be verification tests.

4.3.1 Acceptance Test
The verification process that demonstrates that hardware is acceptable for flight. It also serves as a quality control screen to detect deficiencies.  The test levels are limit level.  These tests are conducted only on flight hardware for which the design has already undergone a prototype or protoflight qualification program.
4.3.2 Qualification Test
The verification process that demonstrates hardware design performance under environmental stresses encountered during handling, launch, ascent and orbit. It also serves as a quality control screen to detect deficiencies.  The test levels are Limit Level with an added test dependent test factor.  The test conditions are intended to be more severe than field conditions in order to provide better assurance of locating faults, thus compensating to some extent for the statistical limitations of the sample size.  However, the conditions are not intended to be severe enough to exceed reasonable safety margins or to excite unrealistic modes of failure. These tests are conducted only on hardware for which the design has not undergone a prototype or protoflight qualification program.

4.3.3 Performance Tests

The verification process that includes electrical and functional testing developed to gather critical data necessary for requirement verification. Performance tests shall exercise Rotary Joint Assembly functions individually and as a whole to demonstrate compliance of requirements. The requirements to be verified by the performance tests shall be defined in the Contractor’s Verification Test Plan. Performance test data shall be gathered for each rotary joint at nominal operating parameters and room temperature to establish a performance baseline.

4.3.4 Test Failures

The test shall be stopped if equipment fails during testing in cases where this failure will result in damage to the equipment. Otherwise, the test shall be completed to obtain as much information as possible. No replacement, adjustment, maintenance, or repairs are authorized during testing. This requirement does not prevent the replacement or adjustment of equipment that has exceeded its design operating life during tests, providing that after such replacement, the equipment is given as many tests as are necessary to assure its proper operation. A complete record of any exceptions taken to this requirement shall be included in the test report.

4.3.5 Test Procedure

The Government shall review and approve test procedures for all tests. Test procedures shall include pass/fail criteria and Mandatory Inspection Points (MIPs) for QA.

4.4 Required Verification Methods

The following requirements shall be verified using the verification methods specified. The methods are based on standard practices used for space flight hardware.

	Requirement
	Reference Paragraph
	Verification Method
	Comment

	Weight
	3.2.1
	Inspection
	Measurement

	Worst Case Operating Conditions
	
	Test
	Comment 1

	Radiation – Total Dose
	
	Test or Analysis
	Comment 2

	Radiation – Single Event Effects
	
	Test or Analysis
	Comment 3

	Thermal Vacuum
	
	Test
	Comment 4

	Life
	3.5
	Test
	Comment 5

	Sine Sweep
	Table 5
	Test
	

	Random Vibration
	Table 4
	Test
	Comment 6

	Rotational Rates
	3.3.3
	Test
	Demonstrated 
in 4000 cycle life test

	Friction
	3.3.4
	Test
	

	Dielectric strength
	3.4.1
	Test
	

	Insulation resistance
	3.4.2
	Test
	

	Insertion Loss
	3.4.5
	Test
	

	VSWR
	3.4.6
	Test
	

	Insertion Loss WOW
	3.4.7
	Test
	

	VSWR WOW
	3.4.8
	Test
	


Comment 1 (Worst Case Operating Conditions): Performance tests shall verify Rotary Joint Assembly functionality at the minimum and maximum operating parameters for the minimum and maximum qualification temperatures (Table 9).

Comment 2 (Radiation-Total Dose):  The Contractor shall show that all components are capable of fulfilling their intended applications after exposure to such a dose. For such potentially susceptible parts, demonstration of suitability shall require TID test data taken at low dose rate and under conditions appropriate to the application

Comment 3 (Radiation – Single Event Effects):  Single-event effects (SEE) are divided as non-destructive and destructive SEE.  Component SEE immunity to these effects shall be demonstrated through analysis or test to meet the minimum LET thresholds and confidence levels specified in the following sections.  The Rotary Joint Assembly shall be able to recover if upset due to an SEE condition either by reset or power-cycling.  For reference, the LET spectrum for galactic cosmic rays in geosynchronous orbit is given in Table 8.

Comment 4 (Thermal Vacuum):  The Rotary Joint Assembly shall be tested to the conditions defined in section 4.6.5 with the thermal test profile below:

1=
Ambient

2 =
Hot Soak (Qualification or Acceptance Test Level)

3=
Cold Soak  (Qualification or Acceptance Test Level)

Thermal Vacuum Test Profile
[image: image8.wmf]Integral LET Spectra for Galactic Cosmic Rays
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The Flight Units shall be T-V tested for four (4) cycles only.

Comment 5 (Life Test):  The contractor shall provide data to show that the Rotary Joint Assembly has successfully operated in a manner that verifies the capability to achieve the life cycle described in 3.5.1 and the operational environment described in 3.6.5 and 3.6.6. Ground life-testing may be done at an accelerated rate, provided that the increased rate does not enhance the life-expectancy of the test article.  The test shall verify at least 2 times the expected nominal life and life testing done at the temperature ranges and gradient given in 3.6.5, with half the cycles at the minimum qualification temperature and half at the maximum qualification temperature.

Comment 6 (Random Vibration):  The Rotary Joint Assembly shall be operating in a test mode that allows monitoring for anomalies.  Performance Tests shall be performed after completion of tests in each axis.

Table 10 Examination of Rotary Joint Assembly

	Requirement
	Paragraph

	Weight
	3.2.1

	Dimensions
	3.2.2

	Finish
	43.2.4 

	Identification & marking
	3.2.7


5 REFERENCED DOCUMENTS

Table 1- List of Documents

	DOCUMENT NUMBER
	TITLE
	Revision/Date

	GEVS-SE
	General Environmental Verification Requirements


	06/01/96 

Revision A

	MAR 464-SA-REQ-0001
	Mission Assurance Requirements


	09/03/03   

Revision A

	541-PG-8072.1.2
	GSFC Fastener Integrity Requirements


	03/05/01

	ANSI/ASQ9001-2000
	Model for Quality Assurance Design, Development, Production, Installation, and Servicing


	Aug 1991



	464-MECH-REQ-0007
	SDO Structural Analysis and Test Requirements
	

	464-SYS-REQ-0002
	SDO Environmental Verification Requirements Document
	

	DRAWING- GD 2063014
	Azimuth Rotary Joint Assembly Mechanical Interface Document
	Revision -

	DRAWING – GD 2063015
	Elevation Rotary Joint Assembly Mechanical Interface Drawing
	

	DRAWING – GD XXXXXXX
	Deployment Rotary Joint Assembly Mechanical Interface Drawing
	

	MIL-STD-889
	Dissimilar Metals
	Revision X

	MIL-STD-45662
	Calibration System Requirements
	

	MIL-D-1000
	Drawings, Engineering, & Associated Lists
	

	MIL-STD-810
	Fungus Resistance Requirements
	

	NASA-STD-8739.7


	Electrostatic Discharge Control
	12/15/97

	NASA-STD-8739.3
	Requirements for Soldered Electrical Connections
	12/15/97



	NASA-STD-8739.4 
	Requirements for Crimping Inter-connecting Cables, Harnesses, and Wiring 
	02/09/98

	NASA-STD-8739.2 
	Workmanship Standard for Surface Mount Technology
	08/31/99



	EEE-INST-002
	Instructions for EEE Parts Selection, Screening, Qualification, and Derating
	05/01/03

	MIL-C-5541
	Drawings, Engineering, and Associated Lists Chemical Conversion Coatings on Aluminum and Aluminum Alloys
	

	PPL-19
	GSFC Preferred Parts List
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SPE Flux

		1.0038		1.0038

		1.0156		1.0156

		1.0274		1.0274

		1.0394		1.0394

		1.0515		1.0515

		1.0638		1.0638

		1.0762		1.0762

		1.0887		1.0887

		1.1014		1.1014

		1.1143		1.1143

		1.1273		1.1273

		1.1404		1.1404

		1.1537		1.1537

		1.1672		1.1672

		1.1808		1.1808

		1.1946		1.1946

		1.2085		1.2085

		1.2226		1.2226

		1.2369		1.2369

		1.2513		1.2513

		1.2659		1.2659

		1.2807		1.2807

		1.2956		1.2956

		1.3107		1.3107

		1.326		1.326

		1.3415		1.3415

		1.3571		1.3571

		1.3729		1.3729

		1.3889		1.3889

		1.4052		1.4052

		1.4215		1.4215

		1.4381		1.4381

		1.4549		1.4549

		1.4719		1.4719

		1.489		1.489

		1.5064		1.5064

		1.524		1.524

		1.5417		1.5417

		1.5597		1.5597

		1.5779		1.5779

		1.5963		1.5963

		1.6149		1.6149

		1.6338		1.6338

		1.6528		1.6528

		1.6721		1.6721

		1.6916		1.6916

		1.7114		1.7114

		1.7313		1.7313

		1.7515		1.7515

		1.7719		1.7719

		1.7926		1.7926

		1.8135		1.8135

		1.8347		1.8347

		1.8561		1.8561

		1.8777		1.8777

		1.8996		1.8996

		1.9218		1.9218

		1.9442		1.9442

		1.9669		1.9669

		1.9898		1.9898

		2.013		2.013

		2.0365		2.0365

		2.0603		2.0603

		2.0843		2.0843

		2.1086		2.1086

		2.1332		2.1332

		2.1581		2.1581

		2.1833		2.1833

		2.2087		2.2087

		2.2345		2.2345

		2.2605		2.2605

		2.2869		2.2869

		2.3136		2.3136

		2.3406		2.3406

		2.3679		2.3679

		2.3955		2.3955

		2.4234		2.4234

		2.4517		2.4517

		2.4803		2.4803

		2.5092		2.5092

		2.5385		2.5385

		2.5681		2.5681

		2.5981		2.5981

		2.6284		2.6284

		2.659		2.659

		2.69		2.69

		2.7214		2.7214

		2.7532		2.7532

		2.7853		2.7853

		2.8178		2.8178

		2.8506		2.8506

		2.8839		2.8839

		2.9175		2.9175

		2.9515		2.9515

		2.986		2.986

		3.0208		3.0208

		3.056		3.056

		3.0917		3.0917

		3.1277		3.1277

		3.1642		3.1642

		3.2011		3.2011

		3.2385		3.2385

		3.2762		3.2762

		3.3145		3.3145

		3.3531		3.3531

		3.3922		3.3922

		3.4318		3.4318

		3.4718		3.4718

		3.5123		3.5123

		3.5533		3.5533

		3.5947		3.5947

		3.6367		3.6367

		3.6791		3.6791

		3.722		3.722

		3.7654		3.7654

		3.8093		3.8093

		3.8538		3.8538

		3.8987		3.8987

		3.9442		3.9442

		3.9902		3.9902

		4.0367		4.0367

		4.0838		4.0838

		4.1315		4.1315

		4.1797		4.1797

		4.2284		4.2284

		4.2777		4.2777

		4.3276		4.3276

		4.3781		4.3781

		4.4292		4.4292

		4.4808		4.4808

		4.5331		4.5331

		4.586		4.586

		4.6395		4.6395

		4.6936		4.6936

		4.7483		4.7483

		4.8037		4.8037

		4.8597		4.8597

		4.9164		4.9164

		4.9738		4.9738

		5.0318		5.0318

		5.0905		5.0905

		5.1499		5.1499

		5.2099		5.2099

		5.2707		5.2707

		5.3322		5.3322

		5.3944		5.3944

		5.4573		5.4573

		5.5209		5.5209

		5.5853		5.5853

		5.6505		5.6505

		5.7164		5.7164

		5.7831		5.7831

		5.8505		5.8505

		5.9188		5.9188

		5.9878		5.9878

		6.0576		6.0576

		6.1283		6.1283

		6.1998		6.1998

		6.2721		6.2721

		6.3453		6.3453

		6.4193		6.4193

		6.4941		6.4941

		6.5699		6.5699

		6.6465		6.6465

		6.724		6.724

		6.8025		6.8025

		6.8818		6.8818

		6.9621		6.9621

		7.0433		7.0433

		7.1255		7.1255

		7.2086		7.2086

		7.2926		7.2926

		7.3777		7.3777

		7.4638		7.4638

		7.5508		7.5508

		7.6389		7.6389

		7.728		7.728

		7.8181		7.8181

		7.9093		7.9093

		8.0016		8.0016

		8.0949		8.0949

		8.1893		8.1893

		8.2849		8.2849

		8.3815		8.3815

		8.4793		8.4793

		8.5782		8.5782

		8.6782		8.6782

		8.7794		8.7794

		8.8818		8.8818

		8.9854		8.9854

		9.0903		9.0903

		9.1963		9.1963

		9.3036		9.3036

		9.4121		9.4121

		9.5219		9.5219

		9.6329		9.6329

		9.7453		9.7453

		9.8589		9.8589

		9.9739		9.9739

		10.09		10.09

		10.208		10.208

		10.327		10.327

		10.447		10.447

		10.569		10.569

		10.693		10.693

		10.817		10.817

		10.944		10.944

		11.071		11.071

		11.2		11.2

		11.331		11.331

		11.463		11.463

		11.597		11.597

		11.732		11.732

		11.869		11.869

		12.007		12.007

		12.147		12.147

		12.289		12.289

		12.432		12.432

		12.577		12.577

		12.724		12.724

		12.873		12.873

		13.023		13.023

		13.175		13.175

		13.328		13.328

		13.484		13.484

		13.641		13.641

		13.8		13.8

		13.961		13.961

		14.124		14.124

		14.289		14.289

		14.455		14.455

		14.624		14.624

		14.795		14.795

		14.967		14.967

		15.142		15.142

		15.318		15.318

		15.497		15.497

		15.678		15.678

		15.861		15.861

		16.046		16.046

		16.233		16.233

		16.422		16.422

		16.614		16.614

		16.807		16.807

		17.004		17.004

		17.202		17.202

		17.403		17.403

		17.606		17.606

		17.811		17.811

		18.019		18.019

		18.229		18.229

		18.441		18.441

		18.657		18.657

		18.874		18.874

		19.094		19.094

		19.317		19.317

		19.542		19.542

		19.77		19.77

		20.001		20.001

		20.234		20.234

		20.47		20.47

		20.709		20.709

		20.95		20.95

		21.195		21.195

		21.442		21.442

		21.692		21.692

		21.945		21.945

		22.201		22.201

		22.46		22.46

		22.722		22.722

		22.987		22.987

		23.255		23.255

		23.526		23.526

		23.801		23.801

		24.079		24.079

		24.359		24.359

		24.644		24.644

		24.931		24.931

		25.222		25.222

		25.516		25.516

		25.814		25.814

		26.115		26.115

		26.419		26.419

		26.727		26.727

		27.039		27.039

		27.355		27.355

		27.674		27.674

		27.996		27.996

		28.323		28.323

		28.653		28.653

		28.988		28.988

		29.326		29.326

		29.668		29.668

		30.014		30.014

		30.364		30.364

		30.718		30.718

		31.076		31.076

		31.439		31.439

		31.806		31.806

		32.177		32.177

		32.552		32.552

		32.932		32.932

		33.316		33.316

		33.704		33.704

		34.097		34.097

		34.495		34.495

		34.897		34.897

		35.304		35.304

		35.716		35.716

		36.133		36.133

		36.554		36.554

		36.981		36.981

		37.412		37.412

		37.848		37.848

		38.29		38.29

		38.737		38.737

		39.188		39.188

		39.645		39.645

		40.108		40.108

		40.576		40.576

		41.049		41.049

		41.528		41.528

		42.012		42.012

		42.502		42.502

		42.998		42.998

		43.499		43.499

		44.007		44.007

		44.52		44.52

		45.039		45.039

		45.565		45.565

		46.096		46.096

		46.634		46.634

		47.178		47.178

		47.728		47.728

		48.285		48.285

		48.848		48.848

		49.418		49.418

		49.994		49.994

		50.577		50.577

		51.167		51.167

		51.764		51.764

		52.368		52.368

		52.979		52.979

		53.597		53.597

		54.222		54.222

		54.854		54.854

		55.494		55.494

		56.142		56.142

		56.796		56.796

		57.459		57.459

		58.129		58.129

		58.807		58.807

		59.493		59.493

		60.187		60.187

		60.889		60.889

		61.599		61.599

		62.318		62.318

		63.045		63.045

		63.78		63.78

		64.524		64.524

		65.276		65.276

		66.038		66.038

		66.808		66.808

		67.587		67.587

		68.376		68.376

		69.173		69.173

		69.98		69.98

		70.796		70.796

		71.622		71.622

		72.458		72.458

		73.303		73.303

		74.158		74.158

		75.023		75.023

		75.898		75.898

		76.783		76.783

		77.679		77.679

		78.585		78.585

		79.501		79.501

		80.429		80.429

		81.367		81.367

		82.316		82.316

		83.276		83.276

		84.247		84.247

		85.23		85.23

		86.224		86.224

		87.23		87.23

		88.247		88.247

		89.277		89.277

		90.318		90.318

		91.372		91.372

		92.437		92.437

		93.516		93.516

		94.606		94.606

		95.71		95.71

		96.826		96.826

		97.956		97.956

		99.098		99.098

		100.25		100.25

		101.42		101.42

		102.61		102.61



100 Mils Al Shielding

CREME96 Model for Oct. 1989
         Solar Particle Event

Peak 5 min.

Worst Day

LET (MeV-cm2/mg)

Flux (#/cm2/sec)

Integral LET Spectra for the Worst Case Solar Particle Event

5.8753168

1.5701256

5.7124136

1.5269192

5.5520224

1.4843408

5.3947712

1.4426416

5.2346312

1.4000632

5.0837856

1.3599968

4.9368336

1.3209352

4.792268

1.2826272

4.6507168

1.24506024

4.51218

1.208272

4.3761552

1.17214944

4.2422656

1.13659208

4.1126464

1.10214

3.985288

1.06831592

3.8606928

1.03520776

3.7389864

1.00287832

3.6194152

0.97112664

3.5031096

0.94020392

3.3891904

0.90993432

3.2738896

0.87928792

3.1649944

0.85036224

3.05836

0.82201432

2.9514744

0.79357848

2.846724

0.76575808

2.7453648

0.73879176

2.6421216

0.7113356

2.5442792

0.6853364

2.4463112

0.65928696

2.3485944

0.63330032

2.2531384

0.60794168

2.157808

0.5825956

2.062352

0.5572244

1.966896

0.53181552

1.8694304

0.50594192

1.7708344

0.4797292

1.6672144

0.45219768

1.5554304

0.42253096

1.4195312

0.38648376

1.1192844

0.30706688

1.04281912

0.28671968

1.02725728

0.28244928

1.0118336

0.27821656

0.99649784

0.27400896

0.98111184

0.26977624

0.96620312

0.26569424

0.95124416

0.26158712

0.93624752

0.25746744

0.9216528

0.2534608

0.90725904

0.2495044

0.8932044

0.24564848

0.8792628

0.24181768

0.8656352

0.23808736

0.85185688

0.23429424

0.83848048

0.23062672

0.82477752

0.22685872

0.81177792

0.22329168

0.79852712

0.21966184

0.78579128

0.2161576

0.77333176

0.21274128

0.7610104

0.20936264

0.74860112

0.20595888

0.73604112

0.20250488

0.7241468

0.19923928

0.71231528

0.19598624

0.70074752

0.19280856

0.68931792

0.18968112

0.67797624

0.18656624

0.66657176

0.18342624

0.65536824

0.1803616

0.64456664

0.17738488

0.63386552

0.17444584

0.62344072

0.17159472

0.61304104

0.16873104

0.60241528

0.16581712

0.5922668

0.1630288

0.58230672

0.16030328

0.5726732

0.15765312

0.563002

0.15500296

0.55304192

0.15226488

0.54368472

0.14969008

0.5344908

0.14716552

0.52554808

0.14471632

0.5162788

0.14216664

0.50743656

0.13974256

0.49860688

0.13731848

0.49026704

0.13503256

0.48147504

0.13260848

0.47314776

0.13032256

0.4649712

0.12808688

0.45708352

0.125914

0.44879392

0.123638128

0.44111976

0.12153056

0.43339536

0.119409176

0.4256584

0.117282768

0.41810984

0.115209112

0.41082504

0.113210816

0.40365328

0.111238896

0.39625544

0.109206688

0.38934744

0.107308872

0.38242688

0.1054098

0.37553144

0.103515752

0.36896256

0.101709624

0.36225552

0.099868328

0.35559872

0.09803708

0.34934384

0.096321384

0.3428252

0.094530328

0.33675872

0.092863616

0.3305792

0.091164248

0.32457552

0.089512608

0.31882304

0.087930048

0.31271888

0.086254544

0.3070292

0.084688312

0.30121392

0.08309068

0.29581312

0.0816086

0.29023648

0.080073768

0.28488592

0.078602992

0.27948512

0.077117144

0.27429784

0.075690328

0.26902264

0.074239648

0.2640112

0.072861816

0.25881136

0.071432488

0.25398832

0.070106152

0.2490648

0.06875344

0.2443548

0.067457248

0.239582

0.066143472

0.23473384

0.0648096

0.23014944

0.06354732

0.22559016

0.062292576

0.22104344

0.061044112

0.21660976

0.059822024

0.21206304

0.058571048

0.20770472

0.057371568

0.20342176

0.05619344

0.19918904

0.055029128

0.1949312

0.053859792

0.19061056

0.052667848

0.18646576

0.051528656

0.18234608

0.050397

0.17815104

0.04924148

0.17366712

0.048008088

0.16866824

0.04663528

0.16493792

0.045610384

0.1616472

0.044702296

0.15833136

0.043787928

0.15496528

0.042858488

0.1517876

0.041979288

0.14866016

0.041117672

0.14545736

0.040232192

0.1424304

0.03940072

0.13926528

0.038525288

0.13618808

0.037677488

0.1331988

0.03685104

0.13025976

0.03604092

0.12725792

0.035213216

0.124241008

0.034380488

0.121401192

0.033598

0.118379256

0.032764016

0.115378672

0.031937568

0.112727256

0.03120532

0.109997968

0.03045172

0.10744452

0.029747104

0.104852136

0.029031184

0.102331344

0.02833536

0.09981432

0.027639536

0.09717672

0.026912312

0.094609456

0.026203928

0.092017072

0.025488008

0.08945232

0.02478088

0.086756944

0.024037328

0.0839322

0.023258608

0.08077336

0.022389456

0.076652424

0.021256544

0.074469496

0.020653664

0.07290452

0.020220344

0.071342056

0.01978828

0.069738144

0.019343656

0.068214616

0.01892164

0.066746352

0.01851344

0.065269296

0.018103984

0.063837456

0.017708344

0.062401848

0.017310192

0.060924792

0.016900736

0.059562032

0.01652268

0.058185456

0.016140856

0.056854096

0.015772848

0.055549112

0.01541112

0.054205192

0.015038088

0.052870064

0.014668824

0.05160904

0.0143184

0.05034676

0.013969232

0.049088248

0.013620064

0.04784104

0.013274664

0.046512192

0.012906656

0.045237352

0.0125539712

0.0438658

0.0121745336

0.042524392

0.0118031344

0.041483168

0.01151438

0.040435664

0.0112238672

0.039462264

0.0109534504

0.038492632

0.0106846664

0.037536816

0.0104192736

0.036532016

0.0101405672

0.035597552

0.0098819568

0.034679416

0.0096273656

0.033741184

0.009367248

0.03278788

0.0091027344

0.031922496

0.0088627128

0.03107344

0.0086272128

0.03015656

0.0083727472

0.02930248

0.0081362424

0.028465984

0.007904008

0.02758176

0.0076589624

0.02667744

0.007408516

0.025686456

0.0071339544

0.024817304

0.0068930536

0.02412776

0.0067015136

0.023477152

0.006521152

0.022768768

0.006324588

0.022125696

0.0061459848

0.021475088

0.0059652464

0.02079936

0.0057777256

0.020170104

0.0056032672

0.019475536

0.0054103456

0.018875168

0.0052439256

0.01823084

0.0050650712

0.017626704

0.0048973952

0.0169874

0.0047202992

0.016341816

0.004541068

0.01562464

0.0043422432

0.014742928

0.0040979512

0.014319656

0.0039805152

0.013917736

0.0038686056

0.013523352

0.0037593336

0.013142784

0.0036533272

0.012752168

0.0035448088

0.012394208

0.0034453336

0.0120003264

0.0033358104

0.0116522888

0.0032390984

0.0112847832

0.0031369856

0.0109230552

0.0030365056

0.0105758968

0.0029399192

0.010194324

0.0028339128

0.0097969256

0.0027235104

0.0095007608

0.0026412424

0.0092103736

0.0025604816

0.0089287784

0.0024822328

0.0086615016

0.0024080032

0.0083971136

0.0023344016

0.0081293344

0.0022600464

0.0078674584

0.0021871984

0.0076165096

0.0021173648

0.0073692032

0.0020486616

0.0071254136

0.0019808376

0.0068843872

0.0019138928

0.0066488872

0.0018484552

0.0064177832

0.001784148

0.0061899448

0.0017208456

0.0059663768

0.0016586736

0.0057458232

0.0015973808

0.005528284

0.0015368416

0.005313508

0.0014771816

0.0051007416

0.001418024

0.0048874728

0.0013586152

0.0046615184

0.0012958152

0.0044580464

0.001239358

0.0042812016

0.0011902107

0.00410712

0.0011418045

0.0039286424

0.0010921674

0.0037622224

0.0010459089

0.003587764

0.0009974022

0.0034239816

0.0009518973

0.0032590688

0.0009060282

0.0030921464

0.000859619

0.0029317552

0.000815031

0.0027727456

0.0007708198

0.0026142384

0.0007267718

0.002454852

0.0006824225

0.0022960936

0.0006382741

0.0021382144

0.0005944146

0.0019771952

0.0005496633

0.0018096448

0.0005030782

0.001645988

0.0004575985

0.0014819544

0.0004120057

0.0013083752

0.000363725

0.00112255

0.0003120783

0.0009244662

0.0002570027

0.0006905237

0.000191967

0.0002863806

0.0000796191

0.0000588788

0.0000163782

0.0000514332

0.0000143071

0.0000425721

0.0000118429

0.0000316813

0.0000088139

0.0000257304

0.0000071583

0.0000183175

0.000005096

0.0000059534

0.0000016564

0.0000028148

0.0000007832

0.0000025565

0.0000007114

0.0000022374

0.0000006226

0.000001979

0.0000005507

0.0000017406

0.0000004844

0.0000013842

0.0000003852

0.0000011713

0.000000326

0.0000010987

0.0000003058

0.0000010163

0.0000002828

0.0000009419

0.0000002622

0.0000008706

0.0000002423

0.0000007773

0.0000002164

0.0000007224

0.0000002011

0.0000006819

0.0000001898

0.0000006382

0.0000001776

0.0000005954

0.0000001657

0.0000005437

0.0000001513

0.0000004918

0.0000001369

0.0000004655

0.0000001296

0.0000004365

0.0000001215

0.0000004088

0.0000001138

0.000000378

0.0000001052

0.0000003423

0.0000000953

0.000000326

0.0000000907

0.0000003083

0.0000000858

0.0000002918

0.0000000812

0.0000002735

0.0000000761

0.0000002557

0.0000000712

0.0000002451

0.0000000682

0.0000002336

0.000000065

0.0000002234

0.0000000622

0.0000002114

0.0000000588

0.0000002027

0.0000000564

0.0000001953

0.0000000543

0.0000001879

0.0000000523

0.00000018

0.0000000501

0.0000001726

0.000000048

0.0000001664

0.0000000463

0.0000001602

0.0000000446

0.0000001538

0.0000000428

0.0000001473

0.000000041

0.0000001415

0.0000000394

0.0000001356

0.0000000378

0.0000001298

0.0000000361

0.000000124

0.0000000345

0.0000001185

0.000000033

0.0000001129

0.0000000314

0.0000001073

0.0000000299

0.0000001017

0.0000000283

0.0000000963

0.0000000268

0.0000000907

0.0000000252

0.0000000843

0.0000000235

0.0000000792

0.000000022

0.0000000741

0.0000000206

0.0000000681

0.0000000189

0.0000000623

0.0000000173

0.0000000582

0.0000000162

0.0000000541

0.000000015

0.0000000491

0.0000000137

0.0000000463

0.0000000129

0.0000000435

0.0000000121

0.00000004

0.0000000111

0.0000000378

0.0000000105

0.0000000361

0.00000001

0.0000000343

0.0000000095

0.0000000328

0.0000000091

0.0000000313

0.0000000087

0.0000000298

0.0000000083

0.0000000285

0.0000000079

0.0000000273

0.0000000076

0.0000000261

0.0000000073

0.0000000249

0.0000000069

0.0000000237

0.0000000066

0.0000000224

0.0000000062

0.0000000213

0.0000000059

0.0000000202

0.0000000056

0.000000019

0.0000000053

0.000000018

0.000000005

0.0000000169

0.0000000047

0.0000000159

0.0000000044

0.000000015

0.0000000042

0.0000000139

0.0000000039

0.000000013

0.0000000036

0.000000012

0.0000000033

0.000000011

0.0000000031

0.00000001

0.0000000028

0.000000009

0.0000000025

0.0000000079

0.0000000022

0.0000000067

0.0000000019

0.0000000055

0.0000000015

0.0000000043

0.0000000012

0.0000000034

0.000000001

0.0000000027

0.0000000008

0.000000002

0.0000000006

0.0000000011

0.0000000003

0.0000000002

0.0000000001

0.0000000001

0

0.0000000001

0

0.0000000001

0

0.0000000001

0

0.0000000001

0

0.0000000001

0

0.0000000001

0

0

0

0
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GEO

				No Margin						No Additional Margin								No Margin										No Additional Margin						Total Dose/5 yr								GCR - Solar Minimum								GCR - Solar Maximum								SPE - pk 5 min								SPE - worst day

		E(>MeV):		e/cm2/s:		e/cm2/5yr				Solar Protons; C=90%; 4 act.yr.								Dose includes bremstrahlung										C=90%; 4 act. yr.						No Margin		x2 Margin						LET		No Margin		x2 Margin				LET		No Margin		x2 Margin				LET		No Margin		x2 Margin				LET		No Margin		x2 Margin

		0.04		3.81E+07		6.01E+15				E(>MeV):		p/cm2/5yr						mils Al:		e dose(krad-Si/5 yr):								mils Al:		p dose(krad-Si/5 yr.)												MeV-cm2/mg		cm-2day-1		cm-2day-1				MeV-cm2/mg		cm-2day-1		cm-2day-1				MeV-cm2/mg		cm-2sec-1		cm-2sec-1				MeV-cm2/mg		cm-2sec-1		cm-2sec-1

		0.1		2.46E+07		3.88E+15				1		5.76E+11						10		53810								10		1.16E+02				5.39E+04		1.08E+05						1.00E+00		1.79E+02		3.58E+02				1.00E+00		7.22E+01		1.44E+02				1.0038		5.8753168		11.7506336				1.0038		1.5701256		3.1402512

		0.2		1.17E+07		1.85E+15				3		2.61E+11						25		11320								25		5.01E+01				1.14E+04		2.27E+04						1.02E+00		1.77E+02		3.54E+02				1.02E+00		7.15E+01		1.43E+02				1.0156		5.7124136		11.4248272				1.0156		1.5269192		3.0538384

		0.3		6.07E+06		9.58E+14				5		1.68E+11						50		2411								50		2.42E+01				2.44E+03		4.87E+03						1.03E+00		1.75E+02		3.50E+02				1.03E+00		7.08E+01		1.42E+02				1.0274		5.5520224		11.1040448				1.0274		1.4843408		2.9686816

		0.4		3.46E+06		5.46E+14				7		1.21E+11						75		806								75		1.52E+01				8.21E+02		1.64E+03						1.04E+00		1.73E+02		3.46E+02				1.04E+00		7.02E+01		1.40E+02				1.0394		5.3947712		10.7895424				1.0394		1.4426416		2.8852832

		0.5		1.98E+06		3.12E+14				10		8.20E+10						100		320.1								100		1.10E+01				3.31E+02		6.62E+02						1.05E+00		1.71E+02		3.42E+02				1.05E+00		6.96E+01		1.39E+02				1.0515		5.2346312		10.4692624				1.0515		1.4000632		2.8001264

		0.6		1.26E+06		1.99E+14				15		4.98E+10						125		137.6								125		8.41E+00				1.46E+02		2.92E+02						1.06E+00		1.69E+02		3.38E+02				1.06E+00		6.85E+01		1.37E+02				1.0638		5.0837856		10.1675712				1.0638		1.3599968		2.7199936

		0.7		8.09E+05		1.28E+14				20		3.35E+10						150		61.4								150		6.76E+00				6.82E+01		1.36E+02						1.08E+00		1.66E+02		3.32E+02				1.08E+00		6.73E+01		1.35E+02				1.0762		4.9368336		9.8736672				1.0762		1.3209352		2.6418704

		0.8		5.51E+05		8.69E+13				25		2.40E+10						175		29.6								175		5.55E+00				3.52E+01		7.03E+01						1.09E+00		1.64E+02		3.28E+02				1.09E+00		6.65E+01		1.33E+02				1.0887		4.792268		9.584536				1.0887		1.2826272		2.5652544

		1		2.89E+05		4.56E+13				30		1.79E+10						200		16.3								200		4.68E+00				2.10E+01		4.20E+01						1.10E+00		1.62E+02		3.24E+02				1.10E+00		6.58E+01		1.32E+02				1.1014		4.6507168		9.3014336				1.1014		1.24506024		2.49012048

		1.25		1.39E+05		2.19E+13				35		1.38E+10						225		10.1								225		4.00E+00				1.41E+01		2.82E+01						1.11E+00		1.61E+02		3.22E+02				1.11E+00		6.52E+01		1.30E+02				1.1143		4.51218		9.02436				1.1143		1.208272		2.416544

		1.5		6.71E+04		1.06E+13				40		1.09E+10						250		6.67								250		3.40E+00				1.01E+01		2.01E+01						1.13E+00		1.59E+02		3.18E+02				1.13E+00		6.46E+01		1.29E+02				1.1273		4.3761552		8.7523104				1.1273		1.17214944		2.34429888

		1.75		3.66E+04		5.78E+12				45		8.81E+09						275		4.7								275		3.02E+00				7.72E+00		1.54E+01						1.14E+00		1.57E+02		3.14E+02				1.14E+00		6.41E+01		1.28E+02				1.1404		4.2422656		8.4845312				1.1404		1.13659208		2.27318416

		2		2.00E+04		3.16E+12				50		7.22E+09						300		3.45								300		2.65E+00				6.10E+00		1.22E+01						1.15E+00		1.45E+02		2.90E+02				1.15E+00		5.54E+01		1.11E+02				1.1537		4.1126464		8.2252928				1.1537		1.10214		2.20428

		2.25		9.83E+03		1.55E+12				55		5.99E+09						350		2.35								350		2.20E+00				4.55E+00		9.10E+00						1.17E+00		1.34E+02		2.68E+02				1.17E+00		4.86E+01		9.72E+01				1.1672		3.985288		7.970576				1.1672		1.06831592		2.13663184

		2.5		4.83E+03		7.62E+11				60		5.03E+09						400		1.98								400		1.82E+00				3.80E+00		7.60E+00						1.18E+00		1.27E+02		2.54E+02				1.18E+00		4.43E+01		8.86E+01				1.1808		3.8606928		7.7213856				1.1808		1.03520776		2.07041552

		2.75		2.97E+03		4.69E+11				70		3.66E+09						450		1.81								450		1.54E+00				3.35E+00		6.70E+00						1.19E+00		1.21E+02		2.42E+02				1.19E+00		4.08E+01		8.16E+01				1.1946		3.7389864		7.4779728				1.1946		1.00287832		2.00575664

		3		1.83E+03		2.89E+11				80		2.74E+09						500		1.68								500		1.30E+00				2.98E+00		5.96E+00						1.21E+00		1.16E+02		2.32E+02				1.21E+00		3.80E+01		7.60E+01				1.2085		3.6194152		7.2388304				1.2085		0.97112664		1.94225328

		3.25		1.18E+03		1.86E+11				90		2.10E+09						550		1.56								550		1.15E+00				2.71E+00		5.42E+00						1.22E+00		1.12E+02		2.24E+02				1.22E+00		3.55E+01		7.10E+01				1.2226		3.5031096		7.0062192				1.2226		0.94020392		1.88040784

		3.5		7.59E+02		1.20E+11				100		1.64E+09						600		1.47								600		1.00E+00				2.47E+00		4.94E+00						1.24E+00		1.08E+02		2.16E+02				1.24E+00		3.33E+01		6.66E+01				1.2369		3.3891904		6.7783808				1.2369		0.90993432		1.81986864

		3.75		4.46E+02		7.04E+10				125		9.92E+08						650		1.38								650		8.88E-01				2.27E+00		4.54E+00						1.25E+00		1.04E+02		2.08E+02				1.25E+00		3.14E+01		6.28E+01				1.2513		3.2738896		6.5477792				1.2513		0.87928792		1.75857584

		4		2.62E+02		4.13E+10				150		6.42E+08						700		1.31								700		7.91E-01				2.10E+00		4.20E+00						1.27E+00		1.01E+02		2.02E+02				1.27E+00		2.96E+01		5.92E+01				1.2659		3.1649944		6.3299888				1.2659		0.85036224		1.70072448

		4.25		1.36E+02		2.15E+10				175		4.40E+08						750		1.24								750		7.06E-01				1.95E+00		3.89E+00						1.28E+00		9.73E+01		1.95E+02				1.28E+00		2.80E+01		5.60E+01				1.2807		3.05836		6.11672				1.2807		0.82201432		1.64402864

		4.5		7.04E+01		1.11E+10				200		3.14E+08						800		1.18								800		6.35E-01				1.82E+00		3.63E+00						1.30E+00		9.43E+01		1.89E+02				1.30E+00		2.66E+01		5.32E+01				1.2956		2.9514744		5.9029488				1.2956		0.79357848		1.58715696

		4.75		1.07E+01		1.69E+09				225		2.32E+08						900		1.08								900		5.35E-01				1.62E+00		3.23E+00						1.31E+00		9.15E+01		1.83E+02				1.31E+00		2.53E+01		5.06E+01				1.3107		2.846724		5.693448				1.3107		0.76575808		1.53151616

		5		1.62E+00		2.56E+08				250		1.75E+08						1000		0.99								1000		4.41E-01				1.43E+00		2.86E+00						1.33E+00		8.88E+01		1.78E+02				1.33E+00		2.41E+01		4.82E+01				1.326		2.7453648		5.4907296				1.326		0.73879176		1.47758352

										275		1.35E+08																														1.34E+00		8.56E+01		1.71E+02				1.34E+00		2.26E+01		4.52E+01				1.3415		2.6421216		5.2842432				1.3415		0.7113356		1.4226712

										300		1.06E+08																														1.36E+00		8.27E+01		1.65E+02				1.36E+00		2.13E+01		4.26E+01				1.3571		2.5442792		5.0885584				1.3571		0.6853364		1.3706728

																																										1.37E+00		8.01E+01		1.60E+02				1.37E+00		2.02E+01		4.04E+01				1.3729		2.4463112		4.8926224				1.3729		0.65928696		1.31857392

																																										1.39E+00		7.77E+01		1.55E+02				1.39E+00		1.92E+01		3.84E+01				1.3889		2.3485944		4.6971888				1.3889		0.63330032		1.26660064

																																										1.41E+00		7.54E+01		1.51E+02				1.41E+00		1.82E+01		3.64E+01				1.4052		2.2531384		4.5062768				1.4052		0.60794168		1.21588336

																																										1.42E+00		7.32E+01		1.46E+02				1.42E+00		1.74E+01		3.48E+01				1.4215		2.157808		4.315616				1.4215		0.5825956		1.1651912

																																										1.44E+00		7.12E+01		1.42E+02				1.44E+00		1.66E+01		3.32E+01				1.4381		2.062352		4.124704				1.4381		0.5572244		1.1144488

																																										1.45E+00		6.92E+01		1.38E+02				1.45E+00		1.59E+01		3.18E+01				1.4549		1.966896		3.933792				1.4549		0.53181552		1.06363104

																																										1.47E+00		6.73E+01		1.35E+02				1.47E+00		1.52E+01		3.04E+01				1.4719		1.8694304		3.7388608				1.4719		0.50594192		1.01188384

																																										1.49E+00		6.55E+01		1.31E+02				1.49E+00		1.46E+01		2.92E+01				1.489		1.7708344		3.5416688				1.489		0.4797292		0.9594584

																																										1.51E+00		6.37E+01		1.27E+02				1.51E+00		1.40E+01		2.80E+01				1.5064		1.6672144		3.3344288				1.5064		0.45219768		0.90439536

																																										1.52E+00		6.20E+01		1.24E+02				1.52E+00		1.35E+01		2.70E+01				1.524		1.5554304		3.1108608				1.524		0.42253096		0.84506192

																																										1.54E+00		6.04E+01		1.21E+02				1.54E+00		1.29E+01		2.58E+01				1.5417		1.4195312		2.8390624				1.5417		0.38648376		0.77296752

																																										1.56E+00		5.88E+01		1.18E+02				1.56E+00		1.25E+01		2.50E+01				1.5597		1.1192844		2.2385688				1.5597		0.30706688		0.61413376

																																										1.58E+00		5.72E+01		1.14E+02				1.58E+00		1.20E+01		2.40E+01				1.5779		1.04281912		2.08563824				1.5779		0.28671968		0.57343936

																																										1.60E+00		5.58E+01		1.12E+02				1.60E+00		1.16E+01		2.32E+01				1.5963		1.02725728		2.05451456				1.5963		0.28244928		0.56489856

																																										1.61E+00		5.44E+01		1.09E+02				1.61E+00		1.12E+01		2.24E+01				1.6149		1.0118336		2.0236672				1.6149		0.27821656		0.55643312

																																										1.63E+00		5.30E+01		1.06E+02				1.63E+00		1.08E+01		2.16E+01				1.6338		0.99649784		1.99299568				1.6338		0.27400896		0.54801792

																																										1.65E+00		5.17E+01		1.03E+02				1.65E+00		1.04E+01		2.08E+01				1.6528		0.98111184		1.96222368				1.6528		0.26977624		0.53955248

																																										1.67E+00		5.04E+01		1.01E+02				1.67E+00		1.00E+01		2.00E+01				1.6721		0.96620312		1.93240624				1.6721		0.26569424		0.53138848

																																										1.69E+00		4.92E+01		9.84E+01				1.69E+00		9.68E+00		1.94E+01				1.6916		0.95124416		1.90248832				1.6916		0.26158712		0.52317424

																																										1.71E+00		4.79E+01		9.58E+01				1.71E+00		9.34E+00		1.87E+01				1.7114		0.93624752		1.87249504				1.7114		0.25746744		0.51493488

																																										1.73E+00		4.67E+01		9.34E+01				1.73E+00		9.03E+00		1.81E+01				1.7313		0.9216528		1.8433056				1.7313		0.2534608		0.5069216

																																										1.75E+00		4.56E+01		9.12E+01				1.75E+00		8.72E+00		1.74E+01				1.7515		0.90725904		1.81451808				1.7515		0.2495044		0.4990088

																																										1.77E+00		4.45E+01		8.90E+01				1.77E+00		8.44E+00		1.69E+01				1.7719		0.8932044		1.7864088				1.7719		0.24564848		0.49129696

																																										1.79E+00		4.34E+01		8.68E+01				1.79E+00		8.15E+00		1.63E+01				1.7926		0.8792628		1.7585256				1.7926		0.24181768		0.48363536

																																										1.81E+00		4.23E+01		8.46E+01				1.81E+00		7.88E+00		1.58E+01				1.8135		0.8656352		1.7312704				1.8135		0.23808736		0.47617472

																																										1.83E+00		4.13E+01		8.26E+01				1.83E+00		7.63E+00		1.53E+01				1.8347		0.85185688		1.70371376				1.8347		0.23429424		0.46858848

																																										1.86E+00		4.03E+01		8.06E+01				1.86E+00		7.38E+00		1.48E+01				1.8561		0.83848048		1.67696096				1.8561		0.23062672		0.46125344

																																										1.88E+00		3.93E+01		7.86E+01				1.88E+00		7.13E+00		1.43E+01				1.8777		0.82477752		1.64955504				1.8777		0.22685872		0.45371744

																																										1.90E+00		3.83E+01		7.66E+01				1.90E+00		6.91E+00		1.38E+01				1.8996		0.81177792		1.62355584				1.8996		0.22329168		0.44658336

																																										1.92E+00		3.74E+01		7.48E+01				1.92E+00		6.68E+00		1.34E+01				1.9218		0.79852712		1.59705424				1.9218		0.21966184		0.43932368

																																										1.94E+00		3.65E+01		7.30E+01				1.94E+00		6.47E+00		1.29E+01				1.9442		0.78579128		1.57158256				1.9442		0.2161576		0.4323152

																																										1.97E+00		3.56E+01		7.12E+01				1.97E+00		6.26E+00		1.25E+01				1.9669		0.77333176		1.54666352				1.9669		0.21274128		0.42548256

																																										1.99E+00		3.47E+01		6.94E+01				1.99E+00		6.06E+00		1.21E+01				1.9898		0.7610104		1.5220208				1.9898		0.20936264		0.41872528

																																										2.01E+00		3.39E+01		6.78E+01				2.01E+00		5.88E+00		1.18E+01				2.013		0.74860112		1.49720224				2.013		0.20595888		0.41191776

																																										2.04E+00		3.30E+01		6.60E+01				2.04E+00		5.68E+00		1.14E+01				2.0365		0.73604112		1.47208224				2.0365		0.20250488		0.40500976

																																										2.06E+00		3.23E+01		6.46E+01				2.06E+00		5.52E+00		1.10E+01				2.0603		0.7241468		1.4482936				2.0603		0.19923928		0.39847856

																																										2.08E+00		3.14E+01		6.28E+01				2.08E+00		5.33E+00		1.07E+01				2.0843		0.71231528		1.42463056				2.0843		0.19598624		0.39197248

																																										2.11E+00		3.07E+01		6.14E+01				2.11E+00		5.17E+00		1.03E+01				2.1086		0.70074752		1.40149504				2.1086		0.19280856		0.38561712

																																										2.13E+00		2.99E+01		5.98E+01				2.13E+00		5.01E+00		1.00E+01				2.1332		0.68931792		1.37863584				2.1332		0.18968112		0.37936224

																																										2.16E+00		2.92E+01		5.84E+01				2.16E+00		4.86E+00		9.72E+00				2.1581		0.67797624		1.35595248				2.1581		0.18656624		0.37313248

																																										2.18E+00		2.85E+01		5.70E+01				2.18E+00		4.70E+00		9.40E+00				2.1833		0.66657176		1.33314352				2.1833		0.18342624		0.36685248

																																										2.21E+00		2.78E+01		5.56E+01				2.21E+00		4.56E+00		9.12E+00				2.2087		0.65536824		1.31073648				2.2087		0.1803616		0.3607232

																																										2.23E+00		2.71E+01		5.42E+01				2.23E+00		4.42E+00		8.84E+00				2.2345		0.64456664		1.28913328				2.2345		0.17738488		0.35476976

																																										2.26E+00		2.65E+01		5.30E+01				2.26E+00		4.29E+00		8.58E+00				2.2605		0.63386552		1.26773104				2.2605		0.17444584		0.34889168

																																										2.29E+00		2.59E+01		5.18E+01				2.29E+00		4.16E+00		8.32E+00				2.2869		0.62344072		1.24688144				2.2869		0.17159472		0.34318944

																																										2.31E+00		2.52E+01		5.04E+01				2.31E+00		4.03E+00		8.06E+00				2.3136		0.61304104		1.22608208				2.3136		0.16873104		0.33746208

																																										2.34E+00		2.46E+01		4.92E+01				2.34E+00		3.91E+00		7.82E+00				2.3406		0.60241528		1.20483056				2.3406		0.16581712		0.33163424

																																										2.37E+00		2.40E+01		4.80E+01				2.37E+00		3.79E+00		7.58E+00				2.3679		0.5922668		1.1845336				2.3679		0.1630288		0.3260576

																																										2.40E+00		2.34E+01		4.68E+01				2.40E+00		3.68E+00		7.36E+00				2.3955		0.58230672		1.16461344				2.3955		0.16030328		0.32060656

																																										2.42E+00		2.29E+01		4.58E+01				2.42E+00		3.57E+00		7.14E+00				2.4234		0.5726732		1.1453464				2.4234		0.15765312		0.31530624

																																										2.45E+00		2.23E+01		4.46E+01				2.45E+00		3.46E+00		6.92E+00				2.4517		0.563002		1.126004				2.4517		0.15500296		0.31000592

																																										2.48E+00		2.18E+01		4.36E+01				2.48E+00		3.36E+00		6.72E+00				2.4803		0.55304192		1.10608384				2.4803		0.15226488		0.30452976

																																										2.51E+00		2.12E+01		4.24E+01				2.51E+00		3.26E+00		6.52E+00				2.5092		0.54368472		1.08736944				2.5092		0.14969008		0.29938016

																																										2.54E+00		2.07E+01		4.14E+01				2.54E+00		3.16E+00		6.32E+00				2.5385		0.5344908		1.0689816				2.5385		0.14716552		0.29433104

																																										2.57E+00		2.02E+01		4.04E+01				2.57E+00		3.07E+00		6.14E+00				2.5681		0.52554808		1.05109616				2.5681		0.14471632		0.28943264

																																										2.60E+00		1.97E+01		3.94E+01				2.60E+00		2.98E+00		5.96E+00				2.5981		0.5162788		1.0325576				2.5981		0.14216664		0.28433328

																																										2.63E+00		1.92E+01		3.84E+01				2.63E+00		2.89E+00		5.78E+00				2.6284		0.50743656		1.01487312				2.6284		0.13974256		0.27948512

																																										2.66E+00		1.88E+01		3.76E+01				2.66E+00		2.81E+00		5.62E+00				2.659		0.49860688		0.99721376				2.659		0.13731848		0.27463696

																																										2.69E+00		1.83E+01		3.66E+01				2.69E+00		2.72E+00		5.44E+00				2.69		0.49026704		0.98053408				2.69		0.13503256		0.27006512

																																										2.72E+00		1.78E+01		3.56E+01				2.72E+00		2.64E+00		5.28E+00				2.7214		0.48147504		0.96295008				2.7214		0.13260848		0.26521696

																																										2.75E+00		1.74E+01		3.48E+01				2.75E+00		2.57E+00		5.14E+00				2.7532		0.47314776		0.94629552				2.7532		0.13032256		0.26064512

																																										2.79E+00		1.70E+01		3.40E+01				2.79E+00		2.49E+00		4.98E+00				2.7853		0.4649712		0.9299424				2.7853		0.12808688		0.25617376

																																										2.82E+00		1.66E+01		3.32E+01				2.82E+00		2.42E+00		4.84E+00				2.8178		0.45708352		0.91416704				2.8178		0.125914		0.251828

																																										2.85E+00		1.62E+01		3.24E+01				2.85E+00		2.35E+00		4.70E+00				2.8506		0.44879392		0.89758784				2.8506		0.123638128		0.247276256

																																										2.88E+00		1.58E+01		3.16E+01				2.88E+00		2.28E+00		4.56E+00				2.8839		0.44111976		0.88223952				2.8839		0.12153056		0.24306112

																																										2.92E+00		1.54E+01		3.08E+01				2.92E+00		2.21E+00		4.42E+00				2.9175		0.43339536		0.86679072				2.9175		0.119409176		0.238818352

																																										2.95E+00		1.50E+01		3.00E+01				2.95E+00		2.15E+00		4.30E+00				2.9515		0.4256584		0.8513168				2.9515		0.117282768		0.234565536

																																										2.99E+00		1.46E+01		2.92E+01				2.99E+00		2.09E+00		4.18E+00				2.986		0.41810984		0.83621968				2.986		0.115209112		0.230418224

																																										3.02E+00		1.43E+01		2.86E+01				3.02E+00		2.03E+00		4.06E+00				3.0208		0.41082504		0.82165008				3.0208		0.113210816		0.226421632

																																										3.06E+00		1.39E+01		2.78E+01				3.06E+00		1.97E+00		3.94E+00				3.056		0.40365328		0.80730656				3.056		0.111238896		0.222477792

																																										3.09E+00		1.36E+01		2.72E+01				3.09E+00		1.92E+00		3.84E+00				3.0917		0.39625544		0.79251088				3.0917		0.109206688		0.218413376

																																										3.13E+00		1.32E+01		2.64E+01				3.13E+00		1.86E+00		3.72E+00				3.1277		0.38934744		0.77869488				3.1277		0.107308872		0.214617744

																																										3.16E+00		1.29E+01		2.58E+01				3.16E+00		1.81E+00		3.62E+00				3.1642		0.38242688		0.76485376				3.1642		0.1054098		0.2108196

																																										3.20E+00		1.26E+01		2.52E+01				3.20E+00		1.76E+00		3.52E+00				3.2011		0.37553144		0.75106288				3.2011		0.103515752		0.207031504

																																										3.24E+00		1.23E+01		2.46E+01				3.24E+00		1.71E+00		3.42E+00				3.2385		0.36896256		0.73792512				3.2385		0.101709624		0.203419248

																																										3.28E+00		1.20E+01		2.40E+01				3.28E+00		1.66E+00		3.32E+00				3.2762		0.36225552		0.72451104				3.2762		0.099868328		0.199736656

																																										3.31E+00		1.17E+01		2.34E+01				3.31E+00		1.61E+00		3.22E+00				3.3145		0.35559872		0.71119744				3.3145		0.09803708		0.19607416

																																										3.35E+00		1.14E+01		2.28E+01				3.35E+00		1.57E+00		3.14E+00				3.3531		0.34934384		0.69868768				3.3531		0.096321384		0.192642768

																																										3.39E+00		1.11E+01		2.22E+01				3.39E+00		1.52E+00		3.04E+00				3.3922		0.3428252		0.6856504				3.3922		0.094530328		0.189060656

																																										3.43E+00		1.08E+01		2.16E+01				3.43E+00		1.48E+00		2.96E+00				3.4318		0.33675872		0.67351744				3.4318		0.092863616		0.185727232

																																										3.47E+00		1.05E+01		2.10E+01				3.47E+00		1.44E+00		2.88E+00				3.4718		0.3305792		0.6611584				3.4718		0.091164248		0.182328496

																																										3.51E+00		1.03E+01		2.06E+01				3.51E+00		1.40E+00		2.80E+00				3.5123		0.32457552		0.64915104				3.5123		0.089512608		0.179025216

																																										3.55E+00		1.00E+01		2.00E+01				3.55E+00		1.36E+00		2.72E+00				3.5533		0.31882304		0.63764608				3.5533		0.087930048		0.175860096

																																										3.59E+00		9.77E+00		1.95E+01				3.59E+00		1.32E+00		2.64E+00				3.5947		0.31271888		0.62543776				3.5947		0.086254544		0.172509088

																																										3.64E+00		9.52E+00		1.90E+01				3.64E+00		1.28E+00		2.56E+00				3.6367		0.3070292		0.6140584				3.6367		0.084688312		0.169376624

																																										3.68E+00		9.28E+00		1.86E+01				3.68E+00		1.25E+00		2.50E+00				3.6791		0.30121392		0.60242784				3.6791		0.08309068		0.16618136

																																										3.72E+00		9.05E+00		1.81E+01				3.72E+00		1.21E+00		2.42E+00				3.722		0.29581312		0.59162624				3.722		0.0816086		0.1632172

																																										3.77E+00		8.82E+00		1.76E+01				3.77E+00		1.18E+00		2.36E+00				3.7654		0.29023648		0.58047296				3.7654		0.080073768		0.160147536

																																										3.81E+00		8.60E+00		1.72E+01				3.81E+00		1.15E+00		2.30E+00				3.8093		0.28488592		0.56977184				3.8093		0.078602992		0.157205984

																																										3.85E+00		8.37E+00		1.67E+01				3.85E+00		1.11E+00		2.22E+00				3.8538		0.27948512		0.55897024				3.8538		0.077117144		0.154234288

																																										3.90E+00		8.17E+00		1.63E+01				3.90E+00		1.08E+00		2.16E+00				3.8987		0.27429784		0.54859568				3.8987		0.075690328		0.151380656

																																										3.94E+00		7.96E+00		1.59E+01				3.94E+00		1.05E+00		2.10E+00				3.9442		0.26902264		0.53804528				3.9442		0.074239648		0.148479296

																																										3.99E+00		7.76E+00		1.55E+01				3.99E+00		1.02E+00		2.04E+00				3.9902		0.2640112		0.5280224				3.9902		0.072861816		0.145723632

																																										4.04E+00		7.55E+00		1.51E+01				4.04E+00		9.95E-01		1.99E+00				4.0367		0.25881136		0.51762272				4.0367		0.071432488		0.142864976

																																										4.08E+00		7.36E+00		1.47E+01				4.08E+00		9.67E-01		1.93E+00				4.0838		0.25398832		0.50797664				4.0838		0.070106152		0.140212304

																																										4.13E+00		7.18E+00		1.44E+01				4.13E+00		9.41E-01		1.88E+00				4.1315		0.2490648		0.4981296				4.1315		0.06875344		0.13750688

																																										4.18E+00		7.00E+00		1.40E+01				4.18E+00		9.15E-01		1.83E+00				4.1797		0.2443548		0.4887096				4.1797		0.067457248		0.134914496

																																										4.23E+00		6.82E+00		1.36E+01				4.23E+00		8.90E-01		1.78E+00				4.2284		0.239582		0.479164				4.2284		0.066143472		0.132286944

																																										4.28E+00		6.64E+00		1.33E+01				4.28E+00		8.63E-01		1.73E+00				4.2777		0.23473384		0.46946768				4.2777		0.0648096		0.1296192

																																										4.33E+00		6.47E+00		1.29E+01				4.33E+00		8.39E-01		1.68E+00				4.3276		0.23014944		0.46029888				4.3276		0.06354732		0.12709464

																																										4.38E+00		6.31E+00		1.26E+01				4.38E+00		8.16E-01		1.63E+00				4.3781		0.22559016		0.45118032				4.3781		0.062292576		0.124585152

																																										4.43E+00		6.15E+00		1.23E+01				4.43E+00		7.94E-01		1.59E+00				4.4292		0.22104344		0.44208688				4.4292		0.061044112		0.122088224

																																										4.48E+00		5.99E+00		1.20E+01				4.48E+00		7.72E-01		1.54E+00				4.4808		0.21660976		0.43321952				4.4808		0.059822024		0.119644048

																																										4.53E+00		5.83E+00		1.17E+01				4.53E+00		7.49E-01		1.50E+00				4.5331		0.21206304		0.42412608				4.5331		0.058571048		0.117142096

																																										4.59E+00		5.68E+00		1.14E+01				4.59E+00		7.29E-01		1.46E+00				4.586		0.20770472		0.41540944				4.586		0.057371568		0.114743136

																																										4.64E+00		5.53E+00		1.11E+01				4.64E+00		7.09E-01		1.42E+00				4.6395		0.20342176		0.40684352				4.6395		0.05619344		0.11238688

																																										4.69E+00		5.39E+00		1.08E+01				4.69E+00		6.89E-01		1.38E+00				4.6936		0.19918904		0.39837808				4.6936		0.055029128		0.110058256

																																										4.75E+00		5.25E+00		1.05E+01				4.75E+00		6.70E-01		1.34E+00				4.7483		0.1949312		0.3898624				4.7483		0.053859792		0.107719584

																																										4.80E+00		5.11E+00		1.02E+01				4.80E+00		6.50E-01		1.30E+00				4.8037		0.19061056		0.38122112				4.8037		0.052667848		0.105335696

																																										4.86E+00		4.97E+00		9.94E+00				4.86E+00		6.32E-01		1.26E+00				4.8597		0.18646576		0.37293152				4.8597		0.051528656		0.103057312

																																										4.92E+00		4.85E+00		9.70E+00				4.92E+00		6.15E-01		1.23E+00				4.9164		0.18234608		0.36469216				4.9164		0.050397		0.100794

																																										4.97E+00		4.72E+00		9.44E+00				4.97E+00		5.98E-01		1.20E+00				4.9738		0.17815104		0.35630208				4.9738		0.04924148		0.09848296

																																										5.03E+00		4.59E+00		9.18E+00				5.03E+00		5.81E-01		1.16E+00				5.0318		0.17366712		0.34733424				5.0318		0.048008088		0.096016176

																																										5.09E+00		4.46E+00		8.92E+00				5.09E+00		5.64E-01		1.13E+00				5.0905		0.16866824		0.33733648				5.0905		0.04663528		0.09327056

																																										5.15E+00		4.35E+00		8.70E+00				5.15E+00		5.48E-01		1.10E+00				5.1499		0.16493792		0.32987584				5.1499		0.045610384		0.091220768

																																										5.21E+00		4.23E+00		8.46E+00				5.21E+00		5.33E-01		1.07E+00				5.2099		0.1616472		0.3232944				5.2099		0.044702296		0.089404592

																																										5.27E+00		4.13E+00		8.26E+00				5.27E+00		5.19E-01		1.04E+00				5.2707		0.15833136		0.31666272				5.2707		0.043787928		0.087575856

																																										5.33E+00		4.01E+00		8.02E+00				5.33E+00		5.04E-01		1.01E+00				5.3322		0.15496528		0.30993056				5.3322		0.042858488		0.085716976

																																										5.39E+00		3.91E+00		7.82E+00				5.39E+00		4.90E-01		9.80E-01				5.3944		0.1517876		0.3035752				5.3944		0.041979288		0.083958576

																																										5.46E+00		3.81E+00		7.62E+00				5.46E+00		4.77E-01		9.54E-01				5.4573		0.14866016		0.29732032				5.4573		0.041117672		0.082235344

																																										5.52E+00		3.71E+00		7.42E+00				5.52E+00		4.63E-01		9.26E-01				5.5209		0.14545736		0.29091472				5.5209		0.040232192		0.080464384

																																										5.59E+00		3.61E+00		7.22E+00				5.59E+00		4.51E-01		9.02E-01				5.5853		0.1424304		0.2848608				5.5853		0.03940072		0.07880144

																																										5.65E+00		3.51E+00		7.02E+00				5.65E+00		4.38E-01		8.76E-01				5.6505		0.13926528		0.27853056				5.6505		0.038525288		0.077050576

																																										5.72E+00		3.42E+00		6.84E+00				5.72E+00		4.26E-01		8.52E-01				5.7164		0.13618808		0.27237616				5.7164		0.037677488		0.075354976

																																										5.78E+00		3.33E+00		6.66E+00				5.78E+00		4.14E-01		8.28E-01				5.7831		0.1331988		0.2663976				5.7831		0.03685104		0.07370208

																																										5.85E+00		3.24E+00		6.48E+00				5.85E+00		4.03E-01		8.06E-01				5.8505		0.13025976		0.26051952				5.8505		0.03604092		0.07208184

																																										5.92E+00		3.16E+00		6.32E+00				5.92E+00		3.92E-01		7.84E-01				5.9188		0.12725792		0.25451584				5.9188		0.035213216		0.070426432

																																										5.99E+00		3.07E+00		6.14E+00				5.99E+00		3.80E-01		7.60E-01				5.9878		0.124241008		0.248482016				5.9878		0.034380488		0.068760976

																																										6.06E+00		2.99E+00		5.98E+00				6.06E+00		3.70E-01		7.40E-01				6.0576		0.121401192		0.242802384				6.0576		0.033598		0.067196

																																										6.13E+00		2.91E+00		5.82E+00				6.13E+00		3.60E-01		7.20E-01				6.1283		0.118379256		0.236758512				6.1283		0.032764016		0.065528032

																																										6.20E+00		2.83E+00		5.66E+00				6.20E+00		3.50E-01		7.00E-01				6.1998		0.115378672		0.230757344				6.1998		0.031937568		0.063875136

																																										6.27E+00		2.76E+00		5.52E+00				6.27E+00		3.40E-01		6.80E-01				6.2721		0.112727256		0.225454512				6.2721		0.03120532		0.06241064

																																										6.35E+00		2.68E+00		5.36E+00				6.35E+00		3.30E-01		6.60E-01				6.3453		0.109997968		0.219995936				6.3453		0.03045172		0.06090344

																																										6.42E+00		2.61E+00		5.22E+00				6.42E+00		3.22E-01		6.44E-01				6.4193		0.10744452		0.21488904				6.4193		0.029747104		0.059494208

																																										6.49E+00		2.54E+00		5.08E+00				6.49E+00		3.13E-01		6.26E-01				6.4941		0.104852136		0.209704272				6.4941		0.029031184		0.058062368

																																										6.57E+00		2.47E+00		4.94E+00				6.57E+00		3.04E-01		6.08E-01				6.5699		0.102331344		0.204662688				6.5699		0.02833536		0.05667072

																																										6.65E+00		2.41E+00		4.82E+00				6.65E+00		2.96E-01		5.92E-01				6.6465		0.09981432		0.19962864				6.6465		0.027639536		0.055279072

																																										6.72E+00		2.34E+00		4.68E+00				6.72E+00		2.88E-01		5.76E-01				6.724		0.09717672		0.19435344				6.724		0.026912312		0.053824624

																																										6.80E+00		2.28E+00		4.56E+00				6.80E+00		2.80E-01		5.60E-01				6.8025		0.094609456		0.189218912				6.8025		0.026203928		0.052407856

																																										6.88E+00		2.22E+00		4.44E+00				6.88E+00		2.72E-01		5.44E-01				6.8818		0.092017072		0.184034144				6.8818		0.025488008		0.050976016

																																										6.96E+00		2.16E+00		4.32E+00				6.96E+00		2.65E-01		5.30E-01				6.9621		0.08945232		0.17890464				6.9621		0.02478088		0.04956176

																																										7.04E+00		2.10E+00		4.20E+00				7.04E+00		2.57E-01		5.14E-01				7.0433		0.086756944		0.173513888				7.0433		0.024037328		0.048074656

																																										7.13E+00		2.04E+00		4.08E+00				7.13E+00		2.50E-01		5.00E-01				7.1255		0.0839322		0.1678644				7.1255		0.023258608		0.046517216

																																										7.21E+00		1.97E+00		3.94E+00				7.21E+00		2.43E-01		4.86E-01				7.2086		0.08077336		0.16154672				7.2086		0.022389456		0.044778912

																																										7.29E+00		1.91E+00		3.82E+00				7.29E+00		2.35E-01		4.70E-01				7.2926		0.076652424		0.153304848				7.2926		0.021256544		0.042513088

																																										7.38E+00		1.86E+00		3.72E+00				7.38E+00		2.29E-01		4.58E-01				7.3777		0.074469496		0.148938992				7.3777		0.020653664		0.041307328

																																										7.46E+00		1.81E+00		3.62E+00				7.46E+00		2.23E-01		4.46E-01				7.4638		0.07290452		0.14580904				7.4638		0.020220344		0.040440688

																																										7.55E+00		1.77E+00		3.54E+00				7.55E+00		2.17E-01		4.34E-01				7.5508		0.071342056		0.142684112				7.5508		0.01978828		0.03957656

																																										7.64E+00		1.72E+00		3.44E+00				7.64E+00		2.11E-01		4.22E-01				7.6389		0.069738144		0.139476288				7.6389		0.019343656		0.038687312

																																										7.73E+00		1.67E+00		3.34E+00				7.73E+00		2.06E-01		4.12E-01				7.728		0.068214616		0.136429232				7.728		0.01892164		0.03784328

																																										7.82E+00		1.63E+00		3.26E+00				7.82E+00		2.00E-01		4.00E-01				7.8181		0.066746352		0.133492704				7.8181		0.01851344		0.03702688

																																										7.91E+00		1.59E+00		3.18E+00				7.91E+00		1.95E-01		3.90E-01				7.9093		0.065269296		0.130538592				7.9093		0.018103984		0.036207968

																																										8.00E+00		1.55E+00		3.10E+00				8.00E+00		1.90E-01		3.80E-01				8.0016		0.063837456		0.127674912				8.0016		0.017708344		0.035416688

																																										8.09E+00		1.51E+00		3.02E+00				8.09E+00		1.85E-01		3.70E-01				8.0949		0.062401848		0.124803696				8.0949		0.017310192		0.034620384

																																										8.19E+00		1.47E+00		2.94E+00				8.19E+00		1.80E-01		3.60E-01				8.1893		0.060924792		0.121849584				8.1893		0.016900736		0.033801472

																																										8.28E+00		1.43E+00		2.86E+00				8.28E+00		1.75E-01		3.50E-01				8.2849		0.059562032		0.119124064				8.2849		0.01652268		0.03304536

																																										8.38E+00		1.39E+00		2.78E+00				8.38E+00		1.70E-01		3.40E-01				8.3815		0.058185456		0.116370912				8.3815		0.016140856		0.032281712

																																										8.48E+00		1.36E+00		2.72E+00				8.48E+00		1.66E-01		3.32E-01				8.4793		0.056854096		0.113708192				8.4793		0.015772848		0.031545696

																																										8.58E+00		1.32E+00		2.64E+00				8.58E+00		1.62E-01		3.24E-01				8.5782		0.055549112		0.111098224				8.5782		0.01541112		0.03082224

																																										8.68E+00		1.29E+00		2.58E+00				8.68E+00		1.57E-01		3.14E-01				8.6782		0.054205192		0.108410384				8.6782		0.015038088		0.030076176

																																										8.78E+00		1.25E+00		2.50E+00				8.78E+00		1.53E-01		3.06E-01				8.7794		0.052870064		0.105740128				8.7794		0.014668824		0.029337648

																																										8.88E+00		1.22E+00		2.44E+00				8.88E+00		1.49E-01		2.98E-01				8.8818		0.05160904		0.10321808				8.8818		0.0143184		0.0286368

																																										8.99E+00		1.19E+00		2.38E+00				8.99E+00		1.45E-01		2.90E-01				8.9854		0.05034676		0.10069352				8.9854		0.013969232		0.027938464

																																										9.09E+00		1.16E+00		2.32E+00				9.09E+00		1.41E-01		2.82E-01				9.0903		0.049088248		0.098176496				9.0903		0.013620064		0.027240128

																																										9.20E+00		1.13E+00		2.26E+00				9.20E+00		1.37E-01		2.74E-01				9.1963		0.04784104		0.09568208				9.1963		0.013274664		0.026549328

																																										9.30E+00		1.09E+00		2.18E+00				9.30E+00		1.33E-01		2.66E-01				9.3036		0.046512192		0.093024384				9.3036		0.012906656		0.025813312

																																										9.41E+00		1.06E+00		2.12E+00				9.41E+00		1.30E-01		2.60E-01				9.4121		0.045237352		0.090474704				9.4121		0.0125539712		0.0251079424

																																										9.52E+00		1.03E+00		2.06E+00				9.52E+00		1.26E-01		2.52E-01				9.5219		0.0438658		0.0877316				9.5219		0.0121745336		0.0243490672

																																										9.63E+00		1.00E+00		2.00E+00				9.63E+00		1.23E-01		2.46E-01				9.6329		0.042524392		0.085048784				9.6329		0.0118031344		0.0236062688

																																										9.75E+00		9.78E-01		1.96E+00				9.75E+00		1.19E-01		2.38E-01				9.7453		0.041483168		0.082966336				9.7453		0.01151438		0.02302876

																																										9.86E+00		9.50E-01		1.90E+00				9.86E+00		1.16E-01		2.32E-01				9.8589		0.040435664		0.080871328				9.8589		0.0112238672		0.0224477344

																																										9.97E+00		9.25E-01		1.85E+00				9.97E+00		1.13E-01		2.26E-01				9.9739		0.039462264		0.078924528				9.9739		0.0109534504		0.0219069008

																																										1.01E+01		9.00E-01		1.80E+00				1.01E+01		1.10E-01		2.20E-01				10.09		0.038492632		0.076985264				10.09		0.0106846664		0.0213693328

																																										1.02E+01		8.76E-01		1.75E+00				1.02E+01		1.07E-01		2.14E-01				10.208		0.037536816		0.075073632				10.208		0.0104192736		0.0208385472

																																										1.03E+01		8.51E-01		1.70E+00				1.03E+01		1.04E-01		2.08E-01				10.327		0.036532016		0.073064032				10.327		0.0101405672		0.0202811344

																																										1.04E+01		8.27E-01		1.65E+00				1.04E+01		1.01E-01		2.02E-01				10.447		0.035597552		0.071195104				10.447		0.0098819568		0.0197639136

																																										1.06E+01		8.05E-01		1.61E+00				1.06E+01		9.81E-02		1.96E-01				10.569		0.034679416		0.069358832				10.569		0.0096273656		0.0192547312

																																										1.07E+01		7.82E-01		1.56E+00				1.07E+01		9.53E-02		1.91E-01				10.693		0.033741184		0.067482368				10.693		0.009367248		0.018734496

																																										1.08E+01		7.59E-01		1.52E+00				1.08E+01		9.25E-02		1.85E-01				10.817		0.03278788		0.06557576				10.817		0.0091027344		0.0182054688

																																										1.09E+01		7.38E-01		1.48E+00				1.09E+01		8.99E-02		1.80E-01				10.944		0.031922496		0.063844992				10.944		0.0088627128		0.0177254256

																																										1.11E+01		7.17E-01		1.43E+00				1.11E+01		8.75E-02		1.75E-01				11.071		0.03107344		0.06214688				11.071		0.0086272128		0.0172544256

																																										1.12E+01		6.96E-01		1.39E+00				1.12E+01		8.48E-02		1.70E-01				11.2		0.03015656		0.06031312				11.2		0.0083727472		0.0167454944

																																										1.13E+01		6.76E-01		1.35E+00				1.13E+01		8.24E-02		1.65E-01				11.331		0.02930248		0.05860496				11.331		0.0081362424		0.0162724848

																																										1.15E+01		6.56E-01		1.31E+00				1.15E+01		8.00E-02		1.60E-01				11.463		0.028465984		0.056931968				11.463		0.007904008		0.015808016

																																										1.16E+01		6.36E-01		1.27E+00				1.16E+01		7.76E-02		1.55E-01				11.597		0.02758176		0.05516352				11.597		0.0076589624		0.0153179248

																																										1.17E+01		6.16E-01		1.23E+00				1.17E+01		7.51E-02		1.50E-01				11.732		0.02667744		0.05335488				11.732		0.007408516		0.014817032

																																										1.19E+01		5.95E-01		1.19E+00				1.19E+01		7.27E-02		1.45E-01				11.869		0.025686456		0.051372912				11.869		0.0071339544		0.0142679088

																																										1.20E+01		5.76E-01		1.15E+00				1.20E+01		7.04E-02		1.41E-01				12.007		0.024817304		0.049634608				12.007		0.0068930536		0.0137861072

																																										1.21E+01		5.59E-01		1.12E+00				1.21E+01		6.83E-02		1.37E-01				12.147		0.02412776		0.04825552				12.147		0.0067015136		0.0134030272

																																										1.23E+01		5.44E-01		1.09E+00				1.23E+01		6.65E-02		1.33E-01				12.289		0.023477152		0.046954304				12.289		0.006521152		0.013042304

																																										1.24E+01		5.27E-01		1.05E+00				1.24E+01		6.44E-02		1.29E-01				12.432		0.022768768		0.045537536				12.432		0.006324588		0.012649176

																																										1.26E+01		5.12E-01		1.02E+00				1.26E+01		6.26E-02		1.25E-01				12.577		0.022125696		0.044251392				12.577		0.0061459848		0.0122919696

																																										1.27E+01		4.97E-01		9.94E-01				1.27E+01		6.07E-02		1.21E-01				12.724		0.021475088		0.042950176				12.724		0.0059652464		0.0119304928

																																										1.29E+01		4.81E-01		9.62E-01				1.29E+01		5.88E-02		1.18E-01				12.873		0.02079936		0.04159872				12.873		0.0057777256		0.0115554512

																																										1.30E+01		4.67E-01		9.34E-01				1.30E+01		5.71E-02		1.14E-01				13.023		0.020170104		0.040340208				13.023		0.0056032672		0.0112065344

																																										1.32E+01		4.51E-01		9.02E-01				1.32E+01		5.52E-02		1.10E-01				13.175		0.019475536		0.038951072				13.175		0.0054103456		0.0108206912

																																										1.33E+01		4.38E-01		8.76E-01				1.33E+01		5.36E-02		1.07E-01				13.328		0.018875168		0.037750336				13.328		0.0052439256		0.0104878512

																																										1.35E+01		4.24E-01		8.48E-01				1.35E+01		5.19E-02		1.04E-01				13.484		0.01823084		0.03646168				13.484		0.0050650712		0.0101301424

																																										1.36E+01		4.11E-01		8.22E-01				1.36E+01		5.03E-02		1.01E-01				13.641		0.017626704		0.035253408				13.641		0.0048973952		0.0097947904

																																										1.38E+01		3.98E-01		7.96E-01				1.38E+01		4.87E-02		9.74E-02				13.8		0.0169874		0.0339748				13.8		0.0047202992		0.0094405984

																																										1.40E+01		3.85E-01		7.70E-01				1.40E+01		4.72E-02		9.44E-02				13.961		0.016341816		0.032683632				13.961		0.004541068		0.009082136

																																										1.41E+01		3.72E-01		7.44E-01				1.41E+01		4.56E-02		9.12E-02				14.124		0.01562464		0.03124928				14.124		0.0043422432		0.0086844864

																																										1.43E+01		3.57E-01		7.14E-01				1.43E+01		4.39E-02		8.78E-02				14.289		0.014742928		0.029485856				14.289		0.0040979512		0.0081959024

																																										1.45E+01		3.47E-01		6.94E-01				1.45E+01		4.26E-02		8.52E-02				14.455		0.014319656		0.028639312				14.455		0.0039805152		0.0079610304

																																										1.46E+01		3.36E-01		6.72E-01				1.46E+01		4.13E-02		8.26E-02				14.624		0.013917736		0.027835472				14.624		0.0038686056		0.0077372112

																																										1.48E+01		3.26E-01		6.52E-01				1.48E+01		4.00E-02		8.00E-02				14.795		0.013523352		0.027046704				14.795		0.0037593336		0.0075186672

																																										1.50E+01		3.16E-01		6.32E-01				1.50E+01		3.88E-02		7.76E-02				14.967		0.013142784		0.026285568				14.967		0.0036533272		0.0073066544

																																										1.51E+01		3.06E-01		6.12E-01				1.51E+01		3.76E-02		7.52E-02				15.142		0.012752168		0.025504336				15.142		0.0035448088		0.0070896176

																																										1.53E+01		2.97E-01		5.94E-01				1.53E+01		3.65E-02		7.30E-02				15.318		0.012394208		0.024788416				15.318		0.0034453336		0.0068906672

																																										1.55E+01		2.87E-01		5.74E-01				1.55E+01		3.53E-02		7.06E-02				15.497		0.0120003264		0.0240006528				15.497		0.0033358104		0.0066716208

																																										1.57E+01		2.79E-01		5.58E-01				1.57E+01		3.42E-02		6.84E-02				15.678		0.0116522888		0.0233045776				15.678		0.0032390984		0.0064781968

																																										1.59E+01		2.70E-01		5.40E-01				1.59E+01		3.31E-02		6.62E-02				15.861		0.0112847832		0.0225695664				15.861		0.0031369856		0.0062739712

																																										1.60E+01		2.61E-01		5.22E-01				1.60E+01		3.20E-02		6.40E-02				16.046		0.0109230552		0.0218461104				16.046		0.0030365056		0.0060730112

																																										1.62E+01		2.53E-01		5.06E-01				1.62E+01		3.10E-02		6.20E-02				16.233		0.0105758968		0.0211517936				16.233		0.0029399192		0.0058798384

																																										1.64E+01		2.44E-01		4.88E-01				1.64E+01		3.00E-02		6.00E-02				16.422		0.010194324		0.020388648				16.422		0.0028339128		0.0056678256

																																										1.66E+01		2.36E-01		4.72E-01				1.66E+01		2.89E-02		5.78E-02				16.614		0.0097969256		0.0195938512				16.614		0.0027235104		0.0054470208

																																										1.68E+01		2.28E-01		4.56E-01				1.68E+01		2.80E-02		5.60E-02				16.807		0.0095007608		0.0190015216				16.807		0.0026412424		0.0052824848

																																										1.70E+01		2.20E-01		4.40E-01				1.70E+01		2.71E-02		5.42E-02				17.004		0.0092103736		0.0184207472				17.004		0.0025604816		0.0051209632

																																										1.72E+01		2.13E-01		4.26E-01				1.72E+01		2.62E-02		5.24E-02				17.202		0.0089287784		0.0178575568				17.202		0.0024822328		0.0049644656

																																										1.74E+01		2.06E-01		4.12E-01				1.74E+01		2.53E-02		5.06E-02				17.403		0.0086615016		0.0173230032				17.403		0.0024080032		0.0048160064

																																										1.76E+01		1.99E-01		3.98E-01				1.76E+01		2.44E-02		4.88E-02				17.606		0.0083971136		0.0167942272				17.606		0.0023344016		0.0046688032

																																										1.78E+01		1.92E-01		3.84E-01				1.78E+01		2.36E-02		4.72E-02				17.811		0.0081293344		0.0162586688				17.811		0.0022600464		0.0045200928

																																										1.80E+01		1.85E-01		3.70E-01				1.80E+01		2.27E-02		4.54E-02				18.019		0.0078674584		0.0157349168				18.019		0.0021871984		0.0043743968

																																										1.82E+01		1.79E-01		3.58E-01				1.82E+01		2.19E-02		4.38E-02				18.229		0.0076165096		0.0152330192				18.229		0.0021173648		0.0042347296

																																										1.84E+01		1.72E-01		3.44E-01				1.84E+01		2.12E-02		4.24E-02				18.441		0.0073692032		0.0147384064				18.441		0.0020486616		0.0040973232

																																										1.87E+01		1.66E-01		3.32E-01				1.87E+01		2.04E-02		4.08E-02				18.657		0.0071254136		0.0142508272				18.657		0.0019808376		0.0039616752

																																										1.89E+01		1.60E-01		3.20E-01				1.89E+01		1.96E-02		3.92E-02				18.874		0.0068843872		0.0137687744				18.874		0.0019138928		0.0038277856

																																										1.91E+01		1.54E-01		3.08E-01				1.91E+01		1.89E-02		3.78E-02				19.094		0.0066488872		0.0132977744				19.094		0.0018484552		0.0036969104

																																										1.93E+01		1.48E-01		2.96E-01				1.93E+01		1.81E-02		3.62E-02				19.317		0.0064177832		0.0128355664				19.317		0.001784148		0.003568296

																																										1.95E+01		1.42E-01		2.84E-01				1.95E+01		1.74E-02		3.48E-02				19.542		0.0061899448		0.0123798896				19.542		0.0017208456		0.0034416912

																																										1.98E+01		1.36E-01		2.72E-01				1.98E+01		1.67E-02		3.34E-02				19.77		0.0059663768		0.0119327536				19.77		0.0016586736		0.0033173472

																																										2.00E+01		1.30E-01		2.60E-01				2.00E+01		1.60E-02		3.20E-02				20.001		0.0057458232		0.0114916464				20.001		0.0015973808		0.0031947616

																																										2.02E+01		1.25E-01		2.50E-01				2.02E+01		1.54E-02		3.08E-02				20.234		0.005528284		0.011056568				20.234		0.0015368416		0.0030736832

																																										2.05E+01		1.20E-01		2.40E-01				2.05E+01		1.47E-02		2.94E-02				20.47		0.005313508		0.010627016				20.47		0.0014771816		0.0029543632

																																										2.07E+01		1.14E-01		2.28E-01				2.07E+01		1.41E-02		2.82E-02				20.709		0.0051007416		0.0102014832				20.709		0.001418024		0.002836048

																																										2.10E+01		1.09E-01		2.18E-01				2.10E+01		1.34E-02		2.68E-02				20.95		0.0048874728		0.0097749456				20.95		0.0013586152		0.0027172304

																																										2.12E+01		1.03E-01		2.06E-01				2.12E+01		1.28E-02		2.56E-02				21.195		0.0046615184		0.0093230368				21.195		0.0012958152		0.0025916304

																																										2.14E+01		9.84E-02		1.97E-01				2.14E+01		1.21E-02		2.42E-02				21.442		0.0044580464		0.0089160928				21.442		0.001239358		0.002478716

																																										2.17E+01		9.40E-02		1.88E-01				2.17E+01		1.16E-02		2.32E-02				21.692		0.0042812016		0.0085624032				21.692		0.0011902107		0.0023804214

																																										2.19E+01		8.96E-02		1.79E-01				2.19E+01		1.11E-02		2.22E-02				21.945		0.00410712		0.00821424				21.945		0.0011418045		0.002283609

																																										2.22E+01		8.51E-02		1.70E-01				2.22E+01		1.05E-02		2.10E-02				22.201		0.0039286424		0.0078572848				22.201		0.0010921674		0.0021843347

																																										2.25E+01		8.07E-02		1.61E-01				2.25E+01		9.96E-03		1.99E-02				22.46		0.0037622224		0.0075244448				22.46		0.0010459089		0.0020918178

																																										2.27E+01		7.64E-02		1.53E-01				2.27E+01		9.43E-03		1.89E-02				22.722		0.003587764		0.007175528				22.722		0.0009974022		0.0019948043

																																										2.30E+01		7.23E-02		1.45E-01				2.30E+01		8.93E-03		1.79E-02				22.987		0.0034239816		0.0068479632				22.987		0.0009518973		0.0019037946

																																										2.33E+01		6.80E-02		1.36E-01				2.33E+01		8.40E-03		1.68E-02				23.255		0.0032590688		0.0065181376				23.255		0.0009060282		0.0018120563

																																										2.35E+01		6.34E-02		1.27E-01				2.35E+01		7.83E-03		1.57E-02				23.526		0.0030921464		0.0061842928				23.526		0.000859619		0.0017192379

																																										2.38E+01		5.95E-02		1.19E-01				2.38E+01		7.35E-03		1.47E-02				23.801		0.0029317552		0.0058635104				23.801		0.000815031		0.0016300619

																																										2.41E+01		5.58E-02		1.12E-01				2.41E+01		6.90E-03		1.38E-02				24.079		0.0027727456		0.0055454912				24.079		0.0007708198		0.0015416395

																																										2.44E+01		5.21E-02		1.04E-01				2.44E+01		6.44E-03		1.29E-02				24.359		0.0026142384		0.0052284768				24.359		0.0007267718		0.0014535437

																																										2.46E+01		4.81E-02		9.62E-02				2.46E+01		5.94E-03		1.19E-02				24.644		0.002454852		0.004909704				24.644		0.0006824225		0.001364845

																																										2.49E+01		4.45E-02		8.90E-02				2.49E+01		5.50E-03		1.10E-02				24.931		0.0022960936		0.0045921872				24.931		0.0006382741		0.0012765482

																																										2.52E+01		4.10E-02		8.20E-02				2.52E+01		5.06E-03		1.01E-02				25.222		0.0021382144		0.0042764288				25.222		0.0005944146		0.0011888291

																																										2.55E+01		3.73E-02		7.46E-02				2.55E+01		4.61E-03		9.22E-03				25.516		0.0019771952		0.0039543904				25.516		0.0005496633		0.0010993266

																																										2.58E+01		3.31E-02		6.62E-02				2.58E+01		4.09E-03		8.18E-03				25.814		0.0018096448		0.0036192896				25.814		0.0005030782		0.0010061565

																																										2.61E+01		2.97E-02		5.94E-02				2.61E+01		3.68E-03		7.36E-03				26.115		0.001645988		0.003291976				26.115		0.0004575985		0.000915197

																																										2.64E+01		2.66E-02		5.32E-02				2.64E+01		3.29E-03		6.58E-03				26.419		0.0014819544		0.0029639088				26.419		0.0004120057		0.0008240114

																																										2.67E+01		2.32E-02		4.64E-02				2.67E+01		2.86E-03		5.72E-03				26.727		0.0013083752		0.0026167504				26.727		0.000363725		0.0007274501

																																										2.70E+01		1.93E-02		3.86E-02				2.70E+01		2.38E-03		4.76E-03				27.039		0.00112255		0.0022451				27.039		0.0003120783		0.0006241566

																																										2.74E+01		1.59E-02		3.18E-02				2.74E+01		1.97E-03		3.94E-03				27.355		0.0009244662		0.0018489325				27.355		0.0002570027		0.0005140054

																																										2.77E+01		1.20E-02		2.40E-02				2.77E+01		1.49E-03		2.98E-03				27.674		0.0006905237		0.0013810474				27.674		0.000191967		0.0003839341

																																										2.80E+01		5.33E-03		1.07E-02				2.80E+01		6.64E-04		1.33E-03				27.996		0.0002863806		0.0005727611				27.996		0.0000796191		0.0001592382

																																										2.83E+01		1.55E-03		3.10E-03				2.83E+01		1.98E-04		3.96E-04				28.323		0.0000588788		0.0001177575				28.323		0.0000163782		0.0000327565

																																										2.87E+01		1.40E-03		2.80E-03				2.87E+01		1.78E-04		3.56E-04				28.653		0.0000514332		0.0001028664				28.653		0.0000143071		0.0000286142

																																										2.90E+01		1.22E-03		2.44E-03				2.90E+01		1.56E-04		3.12E-04				28.988		0.0000425721		0.0000851442				28.988		0.0000118429		0.0000236859

																																										2.93E+01		1.03E-03		2.06E-03				2.93E+01		1.32E-04		2.64E-04				29.326		0.0000316813		0.0000633627				29.326		0.0000088139		0.0000176277

																																										2.97E+01		8.52E-04		1.70E-03				2.97E+01		1.10E-04		2.20E-04				29.668		0.0000257304		0.0000514608				29.668		0.0000071583		0.0000143166

																																										3.00E+01		6.27E-04		1.25E-03				3.00E+01		8.18E-05		1.64E-04				30.014		0.0000183175		0.000036635				30.014		0.000005096		0.0000101919

																																										3.04E+01		2.53E-04		5.06E-04				3.04E+01		3.55E-05		7.10E-05				30.364		0.0000059534		0.0000119069				30.364		0.0000016564		0.0000033128

																																										3.07E+01		1.56E-04		3.12E-04				3.07E+01		2.32E-05		4.64E-05				30.718		0.0000028148		0.0000056296				30.718		0.0000007832		0.0000015665

																																										3.11E+01		1.44E-04		2.88E-04				3.11E+01		2.16E-05		4.32E-05				31.076		0.0000025565		0.0000051129				31.076		0.0000007114		0.0000014227

																																										3.14E+01		1.30E-04		2.60E-04				3.14E+01		1.96E-05		3.92E-05				31.439		0.0000022374		0.0000044749				31.439		0.0000006226		0.0000012452

																																										3.18E+01		1.19E-04		2.38E-04				3.18E+01		1.81E-05		3.62E-05				31.806		0.000001979		0.0000039579				31.806		0.0000005507		0.0000011014

																																										3.22E+01		1.10E-04		2.20E-04				3.22E+01		1.67E-05		3.34E-05				32.177		0.0000017406		0.0000034811				32.177		0.0000004844		0.0000009687

																																										3.26E+01		9.79E-05		1.96E-04				3.26E+01		1.50E-05		3.00E-05				32.552		0.0000013842		0.0000027685				32.552		0.0000003852		0.0000007705

																																										3.29E+01		8.96E-05		1.79E-04				3.29E+01		1.38E-05		2.76E-05				32.932		0.0000011713		0.0000023426				32.932		0.000000326		0.000000652

																																										3.33E+01		8.52E-05		1.70E-04				3.33E+01		1.31E-05		2.62E-05				33.316		0.0000010987		0.0000021974				33.316		0.0000003058		0.0000006115

																																										3.37E+01		8.08E-05		1.62E-04				3.37E+01		1.24E-05		2.48E-05				33.704		0.0000010163		0.0000020325				33.704		0.0000002828		0.0000005657

																																										3.41E+01		7.67E-05		1.53E-04				3.41E+01		1.18E-05		2.36E-05				34.097		0.0000009419		0.0000018839				34.097		0.0000002622		0.0000005243

																																										3.45E+01		7.29E-05		1.46E-04				3.45E+01		1.12E-05		2.24E-05				34.495		0.0000008706		0.0000017412				34.495		0.0000002423		0.0000004846

																																										3.49E+01		6.86E-05		1.37E-04				3.49E+01		1.06E-05		2.12E-05				34.897		0.0000007773		0.0000015546				34.897		0.0000002164		0.0000004327

																																										3.53E+01		6.55E-05		1.31E-04				3.53E+01		1.01E-05		2.02E-05				35.304		0.0000007224		0.0000014449				35.304		0.0000002011		0.0000004021

																																										3.57E+01		6.29E-05		1.26E-04				3.57E+01		9.70E-06		1.94E-05				35.716		0.0000006819		0.0000013638				35.716		0.0000001898		0.0000003796

																																										3.61E+01		6.03E-05		1.21E-04				3.61E+01		9.30E-06		1.86E-05				36.133		0.0000006382		0.0000012764				36.133		0.0000001776		0.0000003553

																																										3.66E+01		5.79E-05		1.16E-04				3.66E+01		8.93E-06		1.79E-05				36.554		0.0000005954		0.0000011908				36.554		0.0000001657		0.0000003314

																																										3.70E+01		5.54E-05		1.11E-04				3.70E+01		8.56E-06		1.71E-05				36.981		0.0000005437		0.0000010873				36.981		0.0000001513		0.0000003026

																																										3.74E+01		5.29E-05		1.06E-04				3.74E+01		8.19E-06		1.64E-05				37.412		0.0000004918		0.0000009837				37.412		0.0000001369		0.0000002738

																																										3.78E+01		5.10E-05		1.02E-04				3.78E+01		7.89E-06		1.58E-05				37.848		0.0000004655		0.0000009309				37.848		0.0000001296		0.0000002591

																																										3.83E+01		4.91E-05		9.82E-05				3.83E+01		7.59E-06		1.52E-05				38.29		0.0000004365		0.0000008729				38.29		0.0000001215		0.000000243

																																										3.87E+01		4.72E-05		9.44E-05				3.87E+01		7.31E-06		1.46E-05				38.737		0.0000004088		0.0000008176				38.737		0.0000001138		0.0000002276

																																										3.92E+01		4.53E-05		9.06E-05				3.92E+01		7.03E-06		1.41E-05				39.188		0.000000378		0.0000007559				39.188		0.0000001052		0.0000002104

																																										3.96E+01		4.34E-05		8.68E-05				3.96E+01		6.73E-06		1.35E-05				39.645		0.0000003423		0.0000006845				39.645		0.0000000953		0.0000001905

																																										4.01E+01		4.18E-05		8.36E-05				4.01E+01		6.50E-06		1.30E-05				40.108		0.000000326		0.0000006521				40.108		0.0000000907		0.0000001815

																																										4.06E+01		4.02E-05		8.04E-05				4.06E+01		6.25E-06		1.25E-05				40.576		0.0000003083		0.0000006165				40.576		0.0000000858		0.0000001716

																																										4.10E+01		3.87E-05		7.74E-05				4.10E+01		6.01E-06		1.20E-05				41.049		0.0000002918		0.0000005837				41.049		0.0000000812		0.0000001624

																																										4.15E+01		3.71E-05		7.42E-05				4.15E+01		5.77E-06		1.15E-05				41.528		0.0000002735		0.0000005469				41.528		0.0000000761		0.0000001522

																																										4.20E+01		3.55E-05		7.10E-05				4.20E+01		5.53E-06		1.11E-05				42.012		0.0000002557		0.0000005114				42.012		0.0000000712		0.0000001423

																																										4.25E+01		3.43E-05		6.86E-05				4.25E+01		5.34E-06		1.07E-05				42.502		0.0000002451		0.0000004903				42.502		0.0000000682		0.0000001365

																																										4.30E+01		3.30E-05		6.60E-05				4.30E+01		5.14E-06		1.03E-05				42.998		0.0000002336		0.0000004671				42.998		0.000000065		0.00000013

																																										4.35E+01		3.18E-05		6.36E-05				4.35E+01		4.95E-06		9.90E-06				43.499		0.0000002234		0.0000004467				43.499		0.0000000622		0.0000001243

																																										4.40E+01		3.05E-05		6.10E-05				4.40E+01		4.76E-06		9.52E-06				44.007		0.0000002114		0.0000004228				44.007		0.0000000588		0.0000001177

																																										4.45E+01		2.94E-05		5.88E-05				4.45E+01		4.59E-06		9.18E-06				44.52		0.0000002027		0.0000004055				44.52		0.0000000564		0.0000001128

																																										4.50E+01		2.83E-05		5.66E-05				4.50E+01		4.42E-06		8.84E-06				45.039		0.0000001953		0.0000003905				45.039		0.0000000543		0.0000001087

																																										4.56E+01		2.73E-05		5.46E-05				4.56E+01		4.26E-06		8.52E-06				45.565		0.0000001879		0.0000003758				45.565		0.0000000523		0.0000001046

																																										4.61E+01		2.62E-05		5.24E-05				4.61E+01		4.10E-06		8.20E-06				46.096		0.00000018		0.0000003601				46.096		0.0000000501		0.0000001002

																																										4.66E+01		2.52E-05		5.04E-05				4.66E+01		3.95E-06		7.90E-06				46.634		0.0000001726		0.0000003453				46.634		0.000000048		0.0000000961

																																										4.72E+01		2.43E-05		4.86E-05				4.72E+01		3.80E-06		7.60E-06				47.178		0.0000001664		0.0000003329				47.178		0.0000000463		0.0000000926

																																										4.77E+01		2.34E-05		4.68E-05				4.77E+01		3.66E-06		7.32E-06				47.728		0.0000001602		0.0000003204				47.728		0.0000000446		0.0000000892

																																										4.83E+01		2.25E-05		4.50E-05				4.83E+01		3.52E-06		7.04E-06				48.285		0.0000001538		0.0000003076				48.285		0.0000000428		0.0000000856

																																										4.88E+01		2.17E-05		4.34E-05				4.88E+01		3.39E-06		6.78E-06				48.848		0.0000001473		0.0000002947				48.848		0.000000041		0.000000082

																																										4.94E+01		2.08E-05		4.16E-05				4.94E+01		3.26E-06		6.52E-06				49.418		0.0000001415		0.000000283				49.418		0.0000000394		0.0000000788

																																										5.00E+01		2.00E-05		4.00E-05				5.00E+01		3.13E-06		6.26E-06				49.994		0.0000001356		0.0000002713				49.994		0.0000000378		0.0000000755

																																										5.06E+01		1.92E-05		3.84E-05				5.06E+01		3.00E-06		6.00E-06				50.577		0.0000001298		0.0000002597				50.577		0.0000000361		0.0000000723

																																										5.12E+01		1.83E-05		3.66E-05				5.12E+01		2.87E-06		5.74E-06				51.167		0.000000124		0.0000002479				51.167		0.0000000345		0.000000069

																																										5.18E+01		1.76E-05		3.52E-05				5.18E+01		2.76E-06		5.52E-06				51.764		0.0000001185		0.000000237				51.764		0.000000033		0.000000066

																																										5.24E+01		1.69E-05		3.38E-05				5.24E+01		2.64E-06		5.28E-06				52.368		0.0000001129		0.0000002258				52.368		0.0000000314		0.0000000628

																																										5.30E+01		1.61E-05		3.22E-05				5.30E+01		2.53E-06		5.06E-06				52.979		0.0000001073		0.0000002145				52.979		0.0000000299		0.0000000597

																																										5.36E+01		1.54E-05		3.08E-05				5.36E+01		2.42E-06		4.84E-06				53.597		0.0000001017		0.0000002034				53.597		0.0000000283		0.0000000566

																																										5.42E+01		1.48E-05		2.96E-05				5.42E+01		2.32E-06		4.64E-06				54.222		0.0000000963		0.0000001927				54.222		0.0000000268		0.0000000536

																																										5.49E+01		1.41E-05		2.82E-05				5.49E+01		2.22E-06		4.44E-06				54.854		0.0000000907		0.0000001814				54.854		0.0000000252		0.0000000505

																																										5.55E+01		1.34E-05		2.68E-05				5.55E+01		2.11E-06		4.22E-06				55.494		0.0000000843		0.0000001686				55.494		0.0000000235		0.0000000469

																																										5.61E+01		1.28E-05		2.56E-05				5.61E+01		2.01E-06		4.02E-06				56.142		0.0000000792		0.0000001583				56.142		0.000000022		0.0000000441

																																										5.68E+01		1.22E-05		2.44E-05				5.68E+01		1.92E-06		3.84E-06				56.796		0.0000000741		0.0000001481				56.796		0.0000000206		0.0000000412

																																										5.75E+01		1.16E-05		2.32E-05				5.75E+01		1.82E-06		3.64E-06				57.459		0.0000000681		0.0000001361				57.459		0.0000000189		0.0000000379

																																										5.81E+01		1.10E-05		2.20E-05				5.81E+01		1.73E-06		3.46E-06				58.129		0.0000000623		0.0000001247				58.129		0.0000000173		0.0000000347

																																										5.88E+01		1.04E-05		2.08E-05				5.88E+01		1.65E-06		3.30E-06				58.807		0.0000000582		0.0000001165				58.807		0.0000000162		0.0000000324

																																										5.95E+01		9.92E-06		1.98E-05				5.95E+01		1.57E-06		3.14E-06				59.493		0.0000000541		0.0000001081				59.493		0.000000015		0.0000000301

																																										6.02E+01		9.38E-06		1.88E-05				6.02E+01		1.49E-06		2.98E-06				60.187		0.0000000491		0.0000000983				60.187		0.0000000137		0.0000000273

																																										6.09E+01		8.90E-06		1.78E-05				6.09E+01		1.41E-06		2.82E-06				60.889		0.0000000463		0.0000000926				60.889		0.0000000129		0.0000000258

																																										6.16E+01		8.41E-06		1.68E-05				6.16E+01		1.33E-06		2.66E-06				61.599		0.0000000435		0.0000000869				61.599		0.0000000121		0.0000000242

																																										6.23E+01		7.85E-06		1.57E-05				6.23E+01		1.25E-06		2.50E-06				62.318		0.00000004		0.00000008				62.318		0.0000000111		0.0000000222

																																										6.30E+01		7.43E-06		1.49E-05				6.30E+01		1.18E-06		2.36E-06				63.045		0.0000000378		0.0000000757				63.045		0.0000000105		0.000000021

																																										6.38E+01		7.06E-06		1.41E-05				6.38E+01		1.12E-06		2.24E-06				63.78		0.0000000361		0.0000000722				63.78		0.00000001		0.0000000201

																																										6.45E+01		6.67E-06		1.33E-05				6.45E+01		1.06E-06		2.12E-06				64.524		0.0000000343		0.0000000686				64.524		0.0000000095		0.0000000191

																																										6.53E+01		6.32E-06		1.26E-05				6.53E+01		1.01E-06		2.02E-06				65.276		0.0000000328		0.0000000656				65.276		0.0000000091		0.0000000182

																																										6.60E+01		5.99E-06		1.20E-05				6.60E+01		9.53E-07		1.91E-06				66.038		0.0000000313		0.0000000627				66.038		0.0000000087		0.0000000174

																																										6.68E+01		5.64E-06		1.13E-05				6.68E+01		8.98E-07		1.80E-06				66.808		0.0000000298		0.0000000597				66.808		0.0000000083		0.0000000166

																																										6.76E+01		5.32E-06		1.06E-05				6.76E+01		8.48E-07		1.70E-06				67.587		0.0000000285		0.0000000571				67.587		0.0000000079		0.0000000159

																																										6.84E+01		5.01E-06		1.00E-05				6.84E+01		7.99E-07		1.60E-06				68.376		0.0000000273		0.0000000547				68.376		0.0000000076		0.0000000152

																																										6.92E+01		4.68E-06		9.36E-06				6.92E+01		7.47E-07		1.49E-06				69.173		0.0000000261		0.0000000522				69.173		0.0000000073		0.0000000145

																																										7.00E+01		4.40E-06		8.80E-06				7.00E+01		7.01E-07		1.40E-06				69.98		0.0000000249		0.0000000498				69.98		0.0000000069		0.0000000138

																																										7.08E+01		4.12E-06		8.24E-06				7.08E+01		6.57E-07		1.31E-06				70.796		0.0000000237		0.0000000474				70.796		0.0000000066		0.0000000132

																																										7.16E+01		3.83E-06		7.66E-06				7.16E+01		6.11E-07		1.22E-06				71.622		0.0000000224		0.0000000448				71.622		0.0000000062		0.0000000125

																																										7.25E+01		3.57E-06		7.14E-06				7.25E+01		5.70E-07		1.14E-06				72.458		0.0000000213		0.0000000426				72.458		0.0000000059		0.0000000118

																																										7.33E+01		3.32E-06		6.64E-06				7.33E+01		5.29E-07		1.06E-06				73.303		0.0000000202		0.0000000403				73.303		0.0000000056		0.0000000112

																																										7.42E+01		3.06E-06		6.12E-06				7.42E+01		4.88E-07		9.76E-07				74.158		0.000000019		0.000000038				74.158		0.0000000053		0.0000000106

																																										7.50E+01		2.83E-06		5.66E-06				7.50E+01		4.52E-07		9.04E-07				75.023		0.000000018		0.0000000359				75.023		0.000000005		0.00000001

																																										7.59E+01		2.61E-06		5.22E-06				7.59E+01		4.17E-07		8.34E-07				75.898		0.0000000169		0.0000000339				75.898		0.0000000047		0.0000000094

																																										7.68E+01		2.41E-06		4.82E-06				7.68E+01		3.85E-07		7.70E-07				76.783		0.0000000159		0.0000000319				76.783		0.0000000044		0.0000000089

																																										7.77E+01		2.21E-06		4.42E-06				7.77E+01		3.54E-07		7.08E-07				77.679		0.000000015		0.0000000299				77.679		0.0000000042		0.0000000083

																																										7.86E+01		2.01E-06		4.02E-06				7.86E+01		3.21E-07		6.42E-07				78.585		0.0000000139		0.0000000279				78.585		0.0000000039		0.0000000078

																																										7.95E+01		1.83E-06		3.66E-06				7.95E+01		2.93E-07		5.86E-07				79.501		0.000000013		0.000000026				79.501		0.0000000036		0.0000000072

																																										8.04E+01		1.65E-06		3.30E-06				8.04E+01		2.63E-07		5.26E-07				80.429		0.000000012		0.000000024				80.429		0.0000000033		0.0000000067

																																										8.14E+01		1.47E-06		2.94E-06				8.14E+01		2.35E-07		4.70E-07				81.367		0.000000011		0.000000022				81.367		0.0000000031		0.0000000061

																																										8.23E+01		1.30E-06		2.60E-06				8.23E+01		2.08E-07		4.16E-07				82.316		0.00000001		0.0000000201				82.316		0.0000000028		0.0000000056

																																										8.33E+01		1.12E-06		2.24E-06				8.33E+01		1.79E-07		3.58E-07				83.276		0.000000009		0.000000018				83.276		0.0000000025		0.000000005

																																										8.42E+01		9.58E-07		1.92E-06				8.42E+01		1.53E-07		3.06E-07				84.247		0.0000000079		0.0000000158				84.247		0.0000000022		0.0000000044

																																										8.52E+01		7.71E-07		1.54E-06				8.52E+01		1.23E-07		2.46E-07				85.23		0.0000000067		0.0000000134				85.23		0.0000000019		0.0000000037

																																										8.62E+01		6.11E-07		1.22E-06				8.62E+01		9.76E-08		1.95E-07				86.224		0.0000000055		0.000000011				86.224		0.0000000015		0.0000000031

																																										8.72E+01		4.56E-07		9.12E-07				8.72E+01		7.29E-08		1.46E-07				87.23		0.0000000043		0.0000000086				87.23		0.0000000012		0.0000000024

																																										8.82E+01		3.50E-07		7.00E-07				8.82E+01		5.59E-08		1.12E-07				88.247		0.0000000034		0.0000000069				88.247		0.000000001		0.0000000019

																																										8.93E+01		2.69E-07		5.38E-07				8.93E+01		4.29E-08		8.58E-08				89.277		0.0000000027		0.0000000055				89.277		0.0000000008		0.0000000015

																																										9.03E+01		1.94E-07		3.88E-07				9.03E+01		3.10E-08		6.20E-08				90.318		0.000000002		0.0000000041				90.318		0.0000000006		0.0000000011

																																										9.14E+01		1.16E-07		2.32E-07				9.14E+01		1.85E-08		3.70E-08				91.372		0.0000000011		0.0000000022				91.372		0.0000000003		0.0000000006

																																										9.24E+01		4.30E-08		8.60E-08				9.24E+01		6.89E-09		1.38E-08				92.437		0.0000000002		0.0000000004				92.437		0.0000000001		0.0000000001

																																										9.35E+01		3.53E-08		7.06E-08				9.35E+01		5.65E-09		1.13E-08				93.516		0.0000000001		0.0000000003				93.516		0		0.0000000001

																																										9.46E+01		3.21E-08		6.42E-08				9.46E+01		5.13E-09		1.03E-08				94.606		0.0000000001		0.0000000003				94.606		0		0.0000000001

																																										9.57E+01		2.88E-08		5.76E-08				9.57E+01		4.60E-09		9.20E-09				95.71		0.0000000001		0.0000000002				95.71		0		0.0000000001

																																										9.68E+01		2.53E-08		5.06E-08				9.68E+01		4.05E-09		8.10E-09				96.826		0.0000000001		0.0000000002				96.826		0		0.0000000001

																																										9.80E+01		2.16E-08		4.32E-08				9.80E+01		3.45E-09		6.90E-09				97.956		0.0000000001		0.0000000002				97.956		0		0.0000000001

																																										9.91E+01		1.74E-08		3.48E-08				9.91E+01		2.78E-09		5.56E-09				99.098		0.0000000001		0.0000000001				99.098		0		0

																																										1.00E+02		1.19E-08		2.38E-08				1.00E+02		1.89E-09		3.78E-09				100.25		0.0000000001		0.0000000001				100.25		0		0

																																										1.01E+02		5.27E-09		1.05E-08				1.01E+02		8.41E-10		1.68E-09				101.42		0		0				101.42		0		0

																																										1.03E+02		2.54E-09		5.08E-09				1.03E+02		4.05E-10		8.10E-10				102.61		0		0				102.61		0		0
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[image: image1.wmf]Dose-Depth Curve for GEO
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