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1   Introduction

1.1 Item Definition

This specification describes the electrical, mechanical, operating environment, and verification testing requirements for a space-qualified Single Board Computer (SBC).  The SBC shall implement general spacecraft computer capabilities including software program execution, data processing, data storage, data communications, and timing.  The SBC will serve as a subassembly in the Solar Dynamics Observatory (SDO) spacecraft Command and Data Handling (C&DH) subsystem.  This subsystem will also be redundant.  However, only one subsystem SBC, the prime or redundant, will be powered and operational at any one time. 

Mission life of the SDO SBC shall be no less than five years.

1.2 SBC Types

The SBC shall comprise the following types of assemblies:

a) Flight units (FU) 

b) Engineering test units (ETU) 

c) Breadboard units  (BBU) 

These assemblies are defined as follows :

1. Flight Hardware: Flight hardware built in accordance with a design that has been qualified for space-flight use. 

2. ETU Hardware: Hardware built to be form, fit, and functionally identical with flight hardware. 

3. Breadboard Hardware: Non-Flight hardware built to be functionally identical with Flight Hardware.  Form and fit is similar to Flight.

Refer to Table 1-1 for a requirements (SOW and SPEC) matrix for the different assemblies.  

Table 1-1.  SDO SBC Card RequirementsMatrix
	Parameters
	Breadboard Unit
	Engineering Test Unit
	Flight Unit

	Acronym
	BBU
	ETU
	FU

	Electrical Requirements 
	SPEC 2.1 to 2.5
	SPEC 2.1 to 2.5
	SPEC 2.1 to 2.5

	Electrical Test capability
	SPEC 2.6
	N/A
	N/A

	Flight Unit electrical interfaces 
	SPEC 2.7.1.1, 2.7.2.1
	SPEC 2.7
	SPEC 2.7

	Power Characteristics
	N/A
	SPEC 2.8
	SPEC 2.8

	Temperature Monitor
	SPEC 2.9
	SPEC 2.9
	SPEC 2.9

	Software
	SPEC 2.10, SOW 5
	SPEC 2.10,    SOW 5
	SPEC 2.10,   SOW 5

	Mechanical Form Factor
	SPEC 3.1.1a, 3.1.1f
	SPEC 3.1.1
	SPEC 3.1.1

	Fundamental Frequency
	N/A
	SPEC 3.1.3
	SPEC 3.1.3

	Card Mounting
	SPEC 3.1.4
	SPEC 3.1.4a
	SPEC 3.1.4a

	Conformal coating
	N/A
	N/A
	SPEC 3.1.5

	Thermal Analysis
	N/A
	SOW 3.3, SPEC 3.2
	SOW 3.3, SPEC 3.2

	Pressure
	N/A
	SPEC 4.1.1
	SPEC 4.1.1

	Acceleration Loads
	N/A
	SPEC 4.1.2
	SPEC 4.1.2

	Vibration
	N/A
	SPEC 4.1.3
	SPEC 4.1.3

	Fatigue
	N/A
	SPEC 4.1.4
	SPEC 4.1.4

	Temperature
	N/A
	SPEC 4.1.5
	SPEC 4.1.5

	
	
	
	

	Radiation
	N/A
	SPEC 4.1.8
	SPEC 4.1.8

	Mass  Measurements
	N/A
	SPEC 5.1
	SPEC 5.1

	Baseline Tests at Rm Temp
	SPEC 5.2
	SPEC 5.2
	SPEC 5.2

	Worst-case Operating Conditions Test.
	N/A
	SPEC 5.3
	N/A

	Common-mode noise measurements
	N/A
	SPEC 5.4
	SPEC 5.5

	Random Vibration test
	N/A
	N/A
	SPEC 5.5

	Thermal test
	N/A
	N/A
	SPEC 5.6

	Visual Inspection
	SPEC 5.7
	SPEC 5.7
	SPEC 5.7

	
	
	
	

	Design Definition Documentation
	SOW 3.2.1
	SOW 3.2.1
	SOW 3.2.1

	Drawing Package
	SOW 3.2.2
	SOW 3.2.2
	SOW 3.2.2

	User Documentation
	SOW 3.2.3
	SOW 3.2.3
	SOW 3.2.3

	DCR Package
	N/A
	SOW 3.2.4
	SOW 3.2.4

	Data Delivery Package
	SOW 3.2.5
	SOW 3.2.5
	SOW 3.2.5

	Verification Test Plan 
	N/A
	SOW 3.2.6
	SOW 3.2.6


Table 1-1   SDO SBC Card Requirements Matrix (Cont)

	Parameter
	BBU
	ETU
	FU

	
	
	
	

	Verification Test Procedures
	N/A
	SOW 3.2.7
	SOW 3.2.7

	Structural Analysis
	N/A
	SOW 3.4
	SOW 3.4

	Connector savers  
	N/A
	SOW 4.2
	SOW 4.2

	Supporting Hardware
	SOW 4.3
	SOW 4.3
	SOW 4.3

	Quality Assurance
	N/A
	SOW 6.1, 6.2, 6.3
	SOW 6.1, 6.2, 6.3

	Verification Reqt
	N/A
	SOW 6.4.1
	SOW 6.4.1

	Analysis/Trending/Reporting of Test Data
	N/A
	SOW 6.4.2
	SOW 6.4.2

	Failure Free operation  
	N/A
	 SOW 6.4.3
	SPEC 6.4.3

	Workmanship
	SOW 6.5.4
	SOW 6.5
	SOW 6.5

	GSFC Coupon analysis
	N/A
	N/A
	SOW 6.5.5.2

	Electrical Parts 
	N/A
	SOW 6.6 except 6.6.6, 6.6.7
	SOW 6.6

	Materials, Processes
	N/A
	N/A
	SOW 6.7

	
	
	
	


1.3 Requirement Criteria

All of the written requirements in this document shall apply up to 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). 
1.4 Reserved

1.5 Applicable Documents

All applicable and reference documentation identified in this document shall apply in the situations where they are specifically referenced.  In the event of a conflict due to differing versions of the document, the document version that is in force and effect on the effective date of the contract take precedence, unless specifically stated otherwise by GSFC.  In the event of a conflict between the Specification and other documents, with the exception of the Statement of Work (SOW), the Specification shall take precedence.

2 Electrical Requirements

2.1 Central Processing Unit (CPU) 

2.1.1 Main Requirements

a) The Central Processing Unit (CPU) of the SBC shall meet a minimum integer performance of 40 Dhrystone MIPS (DMIPS) as per the Dhrystone Ver 2.1 benchmark ,  plus any implemented memory scrub operations necessary to meet the bit error rates specified in section 4.1.8.1. 

b) The CPU shall meet a minimum floating point performance of 4.8 Whetstone MIPS as per the Whetstone Ver 1.2 benchmark, plus any implemented memory scrub operations necessary to meet the bit error rates specified in section 4.1.8.1.

c) The SBC CPU shall contain an integrated Memory Management Unit

2.2 Memory

a) BBU memory shall be functionally equivalent to ETU and FU memory.  

2.2.1 Volatile RAM

a) The SBC shall contain a minimum 8Mbytes of volatile RAM. 

b) Volatile RAM shall be selected that satisfies the bit error rates specified in section 4.1.8.1.

2.2.2 Non-Volatile Memory

2.2.2.1 Parts of Non-Volatile Memory 

a) The SBC non-volatile memory shall consist of 2 different parts:

1) Start-Up Read-Only Memory (SUROM) 

2) Electrically Erasable Programmable Read Only Memory (EEPROM) 

2.2.2.2 Start-Up Read-Only Memory (SUROM)

a) BBU SUROM shall be implemented as EEPROM with  write disable capability to support SUROM code development.   

b)  ETU and FU SUROM shall be able to accommodate either PROM or EEPROM.  

2.2.2.3 Electrically Erasable Programmable Read Only Memory (EEPROM)

a) The SBC shall contain a minimum 4Mbytes of EEPROM. 

b) During ground operations, the SBC shall support loading EEPROM  via the UART interface.

c) EEPROM shall be writeable by the CPU during space flight 

d) EEPROM programmability shall be disabled during all resets.

2.2.3 Error Detection and Correction (EDAC) and Memory Scrubbing

a) Error Detection and Correction (EDAC) and Memory Scrubbing shall be implemented  on memory if necessary to satisfy the bit error rate requirement specified in section 4.1.8.1

b) Memory scrubbing shall have  software-programmable scrub rates shall be implemented.

c) The SBC shall contain programmable methods and mechanisms to test EDAC performance during ground tests and flight operations that insert data patterns and errors into memory locations (data and EDAC check bit fields) under test.

d) All memory used for error detection and correction (EDAC) purposes shall be treated as an overhead addition to the required amounts of memory.

e) The EDAC mechanism shall contain capability, such as read-modify-write capability, to handle write operations that may be incompatible with the EDAC function.  This would include such operations as byte, half-word, and tri-byte writes. 

f) All errors shall be immediately reported to the CPU via readable flags and maskable interrupts.

g) Mechanisms shall exist to determine error location

2.3 Peripherals

2.3.1 Universal Asynchronous Receiver Transmitter (UART) Serial Communication Interface

a) The SBC shall contain at least one full duplex Universal Asynchronous Receiver Transmitter (UART) serial ports for ground test use only.

b) Each UART shall contain their own programmable baud-rate generators that support communication speeds up to at least 9600 baud .     

c) UART I/O interfaces shall be either RS-232 or RS-422.

d) UART I/O shall be accessible via a front-panel connector to support software loads during I&T and ground operations.

e) All UART receivers shall have safe-hold measures incorporated to produce inactive signal states at their outputs when not connected to any remote source or when remote source is powered off.

2.3.2 Compact PCI Bus Communication (cPCI)

a) The SBC shall implement a 32-bit 33Mhz Compact PCI backplane bus interface that adheres to the PCI Industrial Manufacturers Group Compact PCI Specifications PICMG 2.0 Revision 3.0 and the Peripheral Component Interface (PCI) Local Bus Specification, Rev 2.2.  December 18, 1998 with the following exceptions:
a. Card Thickness shall not exceed 40.64mm 
b. CPCI Connectors shall be space-flight qualified
c. The SBC cPCI supply voltages shall be 3.3V and 5V only.
d. The SBC cPCI backplane signal interfaces shall be 3.3V.
b) The SBC shall have the capability to handle bus arbitration and interrupts for up to seven other masters on the cPCI bus backplane.

c) The SBC shall contain onboard DMA capability to support DMA transfers to and from peripherals over the cPCI Bus back plane:

2.3.3 Timers

2.3.3.1 Watchdog Timer (WDT)

a) The SBC shall contain one (1) software programmable WDT.

b) The WDT shall reset the entire SBC upon time expiration.

c) The WDT shall have a disable feature

d) The WDT maximum time duration shall not be less than 90 minutes. 

e) The WDT minimum time duration shall not be more than 0.125 seconds

2.3.3.2 Mission Elapsed Timer (MET)

a) The SBC shall contain one (1) readable MET that is synchronous to the CPU clock.

2.3.3.3 Programmable Interval Timer (PIT)

a) The SBC shall contain at least  two (2) readable 32-bit PITs  that are synchronous to the CPU clock.

b) Each PIT shall incorporate a maskable interrupt to notify the CPU upon the timer reaching end-of-count.

c) A minimum of one PIT shall have I/O capability to enable counting and to indicate end of count.  

2.3.4 Reserved

2.3.5 Discrete I/O

a) The SBC shall contain a minimum of two (2) each of software-configurable discrete inputs and outputs. 

2.3.6 Additional Peripherals

a) All additional peripherals that are placed on the SBC by the Contractor shall be controlled via CPU command.

b) Upon reset each additional peripheral shall be in a disabled state.

2.4 Reset 

a) The SBC shall reset all onboard functions in response to:

a. Power-on conditions

b. Watchdog Timer expiration

c. Reset through the cPCI backplane reset

2.5 Clock

a) The SBC shall run from an on-board clock system.

b)  The SBC CPU oscillator shall have a stability of 100 ppm or better.

c) The SBC cPCI clock shall be scalable to allow changing the bus clock to satisfy system design constraints.

2.6 Testability  

a) The SBC shall be 100% compatible with standard COTS test equipment available from third party vendors.  Test equipment shall include:

1) Logic Analyzers

2) CPCI bus analyzer tools

b) BBU SBCs shall have the capability to support logic analyzer connections to monitor CPU address, data, and control signal operation as a minimum

2.7 External Interfaces

2.7.1 cPCI Backplane Interface 

2.7.1.1 Description

a) The SBC shall implement a Compact PCI (cPCI) backplane interface.
2.7.1.2  Connector Types for ETU and FU

a) Hypertonics connectors will be provided by the Government.  The following information is preliminary.  The connectors are being designed to have similar footprints as cPCI connectors.  The Hypertronics connectors have square pin contact tails measuring 0.016 inches x 0.016 inches.  The recommended PWB finished hole size is 0.028 inches.  These connectors have gender swapped mating ends which will necessitate a gender swap on any backplane connections.  Hypertronics backplane connectors have round pins with 0.016 inches diameter.  The recommended backplane PWB finished hole size is 0.024 inches.   Standoff height of the connector base from the PWB is 0.020 inches.

2.7.2 Front Panel Interface

2.7.2.1 Description

a) The SBC shall implement a front-panel interface that will be accessible when the SBC is enclosed in a chassis.

b) Front-panel connectors shall be implemented on the card edge opposite to the edge with the cPCI backplane.

2.7.2.2 Connector Types for ETU and FU 

a) All connectors shall be approved for space-flight use.

2.8 Power Characteristics

2.8.1 Operational Voltages

a) The SBC shall accept supply voltages through the cPCI backplane connectors.

b) The SBC shall require nominal supply voltage inputs of 3.3VDC and 5.0VDC conforming to the cPCI specification for tolerance and ripple. 

c) Input capacitance on each supply service shall not exceed 2500microfarads

2.8.2 Power Consumption

a) Maximum average power consumption of the SBC over the operating temperature range stated in table 5-2 shall be demonstrated to be less than 15 Watts with the CPU operating at a minimum performance level that is 20% above CPU requirements and cPCI bus operations  occurring.

2.8.3 Power Immunity

a) The SBC shall tolerate any sequence of application of cPCI bus voltages during start-up and shutdown operations, as long as these voltages are within cPCI bus specified requirements and are utilized by the SBC.

2.8.4 Common-mode Noise 

a) This requirement insures that the SBC is not susceptible to unacceptable common-mode noise levels resulting from simultaneous-switching outputs across the cPCI backplane bus that could cause data errors.  The SBC common mode noise measured for each power and ground plane, as measured at the front-panel connector or on the SBC, with respect to chassis, as measured at the non-wedgelock side of the SBC card, shall be less than 0.1 volts p-p over a frequency range from DC to 100MHz.  Means to reduce Common-mode noise levels include:

a. Implementing a low resistance and low inductance path between printed-circuit board power returns (ie digital ground planes) and the mechanical support structure or frame, and

b. Providing a conductive non-wedgelock side of the SBC support structure that will provide a low resistance and low inductance mate to conductive chassis guides.

2.9 Temperature Monitor

a) The SBC shall contain an onboard temperature monitor whose output is accessible at an external interface.

2.10 Software

2.10.1  SBC Operating System Software 

a) The CPU for the SBC shall be 100% compatible with COTS products from Wind River Systems, including VxWorksTM Operating System (OS), TornadoTM debugger, and Board Support Package (BSP).

b) The SBC shall be loaded with  a validated BSP that runs VxWorksTM ver. 5.4, or later, and TornadoTM ver. 2.0 or later.

2.10.2 Bootstrap Software

a) The SUROM shall contain bootstrap software that is executed whenever the SBC is reset

b) Bootstrap code shall initialize the SBC processor and peripherals to a known state.

c) Bootstrap code shall initialize the UART for user communication.

d) Bootstrap executable code shall be in Motorola S-Record format.

2.10.3 Loader and Monitor Software for ETU and FU

a) The ETU and FU SBCs shall have the capability to perform load and monitor functions through its UART when the SBC is enclosed in a flight C&DH chassis

b)  SBC load and monitor functions shall be able to operate when using a standalone host PC that may not have network accessibility.  This is necessary to support GSE loads of updated user code and perform monitor functions during integration and test activities in remote areas.

c) The SBC shall have a means to allow the user to intervene the startup of user application code and invoke the loader and monitor functions

d) Loader software shall accept S-record format files.

e) Loader code shall verify all data during loads and report errors 

f) Monitor software shall provide a command environment that implements, at a minimum, the following commands and data transfers over the UART:

a) Enable or Disable (default state) writes to onboard EEPROM.

b) Load command that invokes the loader code.

c) Fill memory command that can fill a user-specified range of EEPROM or RAM 

              with a user specified pattern

d) Dump command that displays contents of user-specified ranges of memory-

                          mapped regions

e) Compute checksum command that computes an exclusive-OR checksum over 

              user-specified ranges of memory

f) Jump or Go command that allows code execution at a user-specified address

g) Set Baud Rate command that allows changing UART baud rate

2.10.4 Diagnostic Test Software

a) Diagnostic test software executable code shall be in Motorola S-record format.

b) Diagnostic test software shall be loadable into SBC RAM through the UART interface.

3 Mechanical Requirements

3.1 General Requirements

3.1.1 Form Factor

a) The SBC implementation shall not exceed a single two-sided card assembly. 

b) The ETU and FU assembly or assemblies shall be designed to allow mounting into an SDO Project defined 6U-plus size chassis with wedge-lock channels where the plus corresponds to a card length of 220mm instead of the cPCI specifcation of 160mm.

c) The ETU and FU shall be designed with wedge-lock side edge guide enclosures.

d) Wedge-lock side edge guides shall be permanently affixed to the top and bottom edges of the SBC.

e) Access for wedge-lock tightening screws shall be provided at the front-panel (with front-panel cover removed).

f) The BBU shall be designed to allow mounting into a COTS 6U 8-slot cPCI test and development rack with guide rails for 1.6 mm (0.063”) thick printed circuit cards.

3.1.2 Mass

a) The SBC assembly mass, including backplane connectors, support frame, front-panel connectors, and wedgelocks, shall not exceed 1.8 kg.

3.1.3 Fundamental Frequency

a) The SBC shall have a minimum resonant frequency of 150 Hz in each of the three axes.  This frequency shall be proved analytically with the flight-like boundary conditions applied to the card.

3.1.4 SBC Card Mounting 

a) The SBC shall be designed to be able to occupy system slot #1 on the cPCI backplane. 

b) The BBU SBC shall be able to plug into any COTS cPCI motherboards.

3.1.5 Conformal Coating

a) Flight Units shall be conformal coated prior to delivery.

b) Conformal coating shall be a low out-gassing material, such as Uralane 5750LV, that meets the requirements of section 6.7.3 of the SOW (464-CDH-LEGL-0008).

c) SBC functionality shall be verified after conformal coating.

3.2 Thermal Control

a) The SBC thermal analysis shall assume a vacuum environment where heat dissipation to the C&DH chassis is due to conduction only..

b) Radiation from the board to the chassis or to other circuit cards shall not be included in thermal analyses.

c) Wedge lock retainers in their clamped position shall provide path to transfer the heat from the circuit card to the chassis.  An assumed thermal conductance from the SBC to the chassis retainers (through wedge locks) shall be no greater than 0.179Watt/inch-(C unless vacuum data exists that demonstrates a higher conductance.

d) Any metallic bars or standoffs attached to the SBC edge guides shall be assumed to be on the Contractor side of the thermal interface and shall be included in Contractor’s thermal calculations.

e) Maximum heat dissipation requirements shall be assumed to be the same as the maximum power consumption requirements.

4 Environmental Requirements

4.1 Operating 

The SBC shall be designed to operate in a powered state and meet all specified requirements during exposure to the environments outlined in the following sections.

4.1.1 Pressure

a) The SBC shall operate at ambient pressure as well as in a vacuum environment of 1.33 x 10-3 Pa (1x10-5 torr) or less with no degradation of performance.

4.1.2 Acceleration Loads

a) The SBC shall be designed and analyzed to withstand a static load of 40 g’s applied in any single direction.  Although these limit loads attempt to account for dynamic loading, use of these values does not eliminate the need to consider the dynamic environments in design and analysis.

4.1.3 Vibration

a) The SBC shall operate in the presence of random vibration in all three axes.  The flight limit levels for the SBC card are shown in Table 5-1.  A factor of safety of 1.25 shall be applied to material yield and 1.4 shall be applied to material ultimate strength.

4.1.4 Fatigue

a) The SBC Design must show positive margins for fatigue.  The number of cycles shall account for 1) testing at the board level, box level, and the observatory level, 2) re-test following any re-work, 3) shipping and handling, and 4) launch and operation.  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.

4.1.5 Temperature

a) 
The SBC operational temperature range shall be as specified in Table 5-2 as seen at the chassis.    

4.1.6 Reserved

4.1.7 Radiation – Total Dose

The proposed SDO spacecraft will be positioned in geosynchronous orbit.   The total ionizing dose (TID) of radiation is not likely to exceed 40 Krad (Si) over 5 years of space operations.

a) The Contractor shall show by test or analysis that all components are capable of fulfilling their intended applications after accumulated exposure to 40Krads.

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).  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.

c) The Contractor shall verify that the performance of devices (for example, bipolar technologies) susceptible to proton displacement damage will not be compromised by exposure to an equivalent cumulative fluence of 3E11 10 MeV protons/cm2.

4.1.8 Radiation – Single Event Effects (SEE)

a) The Contractor shall demonstrate that the SBC meets electronic component reliability requirements in the Single Event Upset (SEU) environment.  This can be satisfied for SEU if the Linear Energy Transfer threshold (LETth) of all devices is greater than 37 MeV-cm2/mg.  Otherwise the improper operation caused by SEU must be reduced to acceptable levels.  Means of gaining acceptable levels include error detection and correction schemes, redundancy and voting methods, and error tolerant coding.  For reference the LET spectrum for galactic cosmic rays in geosynchronous orbit is given in Figure 4-1.  

b) The Contractor shall demonstrate, either by test or by analysis, that the probability of SEE occurrence, or bit error rate, in standalone memory or memory protected by error detection and correction (EDAC) shall be no more than 6E-4 per day per SBC OR no more than 4 upsets in 5 years per SBC.

c) The Contractor shall demonstrate that the minimum Single Event Latch-up (SEL) LETth for components other than Power MOSFETs or Bipolar Transistors shall be 100 MeV-cm2/mg  to insure immunity to SEL and other potentially destructive conditions.    

d) The Contractor shall demonstrate that the minimum Single Event Latch-up (SEL) LETth for Power MOSFETs or Bipolar Transistors shall be 80 MeV-cm2/mg  to insure immunity to SEL and other potentially destructive conditions.

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

f) The SBC shall be 100% recoverable if upset due to an SEE by onboard measures that do not require power-cycling the SBC .

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

Figure 4-1:  LET Spectra for Single Event Effects


 SBC Verification Measurements and Tests

a) Verification testing of the SBC shall follow test plans and procedures developed in accordance with the SOW and encompass the tests described in the following sections. 

b)  Performance tests using diagnostic test software shall be developed to demonstrate compliance of requirements specified in Sections 2.1 to 2.5 and 2.7 to 2.10.  Refer to Table 1-1 for applicability of the following tests for each of the different SBC types (BBU, ETU, FU).  

a) Mass Measurements

b) Baseline Test

c) Worst-case operating conditions test

d)  Common-mode noise Measurements

e)  Random Vibration tests

f)  Thermal tests

g)  Visual Inspections

4.2 Mass  

a) 
Measurement of the Mass of the SBC shall be made to show compliance with specified requirements and provide accurate data for the mass properties control program.

4.3 Baseline Test

a) Performance test data shall be gathered at nominal operating voltages and room temperature to establish a performance baseline to assure that there are no data trends established in successive tests that indicate a degradation of performance that could result in unacceptable performance in flight  

4.4 Worst-case Operating Conditions Test

a) A one-time test shall verify SBC functionality at the minimum and maximum operating supply voltages for the minimum and maximum qualification temperatures shown in Table 5-2.

4.5 Common-mode Noise Measurements

a) Each fully assembled ETU and Flight Unit shall be subjected to measurements to verify the common-mode noise requirements specified in section 2.8.4.  
b) The SBC shall be running in a mode that maximizes the number of simultaneous switching I/O on the cPCI bus backplane. 
4.6  Random Vibration tests

a) Each fully assembled flight unit shall be subjected to random vibration tests as per the following:

a. If NASA/GSFC-approved test data exists that satisfy protoflight qualification test levels shown below in Table 5-1, all SBC flight cards shall be tested at the Flight limit levels shown in Table 5-1.

b. If no NASA/GSFC-approved test data exists that satisfy protoflight qualification test levels shown below in Table 5-1, the first flight card shall be tested at the qualification test levels shown in Table 5-1.  Subsequent flight cards shall be tested at the flight limit levels shown in Table 5-1.

b) At a minimum, each flight SBC shall be tested in the axis perpendicular to the plane of the card.

c) The SBC shall be mounted to the rigid vibration test fixture using flight wedge locks.  Harnesses shall be restrained to the test fixture to eliminate relative movement between the test article and the harness.

d) The SBC shall be capable of withstanding each environment and still be capable of meeting its performance criteria.

e) The SBC shall be operational during vibration.

f) Vibration duration for each axis is 1 minute to cover the full frequency range.

g) Performance Tests shall be performed after completion of each test.

Table 5-1:   Random Vibration Test Levels for Axes Xp, Yp, and Zp3 -
	FREQUENCY 

(HZ)
	LIMIT (Flight) LEVELS (g2/Hz)
	PROTOFLIGHT QUALIFICATION TEST LEVELS (g2/Hz)

	20
	.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


4.7 Thermal Tests

a) Thermal tests shall conform  to the profile shown in Figure 5-1 shall be performed on all SBC ETU and FU cards.

b) SBCs shall be mounted within a test chassis with thermocouples mounted to the chassis to verify temperature plateaus.

c) Maximum temperature transition rate shall not exceed 5 deg C per minute.  

d) A nitrogen environment shall be maintained to minimize condensation.

e) 8 thermal cycles shall be performed starting and ending with a hot soak.  

f) The thermal plateaus shall be based on the following: 

1) If no test data exists that satisfy qualification and hot and cold start levels shown in Table 5-2, the first flight card shall be cycled in a thermal chamber at the qualification test levels shown in Table 5-2.  This test shall include two (2) hot starts and two (2) cold starts.  ETU and subsequent FU cards shall be cycled at the acceptance levels shown in Table 5-2.  Hot and cold start verification are not required for acceptance testing.

2) If NASA/GSFC-approved test data exists that satisfy qualification and hot and cold start levels shown in Table 5-2, all SBC ETU and FU  cards shall be cycled at the acceptance levels shown in Table 5-2.  Hot and cold start verification tests are not required for acceptance testing.

g) The time duration at each plateau shall be either the greater of the time required to complete a performance test or two (2) hours.

h) The SBC shall be operational during the transition times.

i) During the cold start verification test, the SBC shall be turned off and the profile taken below the qualification level cold plateau and allowed to stabilize at the cold start temperature as shown in Table 5-2.  The SBC shall soak, non-operating, at the cold start temperature for one hour.  It will then be brought up to the cold survival temperature, turned on and verified to have booted up.  The profile shall be returned to the qualification level cold plateau.  Once at the plateau, the SBC shall be subjected to a performance test.

j) During the hot start verification test, the SBC shall be turned off when taken above the qualification level hot plateau and allowed to stabilize at the hot start temperature as shown in Table 5-2.  The SBC shall soak, non-operating, at the hot start temperature for one hour.  It will then be brought down to the hot survival temperature, turned on and verified to have booted up.  The profile shall be returned to the qualification level hot plateau.  Once at the plateau, the SBC shall be subjected to a performance test.

4.8 Visual Inspection

All SBCs shall be visually inspected for physical damage and cleanliness after assembly, conformal coat, and each functional, qualification and verification test.

Table 5-2:  Temperature Limits as measured at Test Chassis

	Condition
	Cold Limit 

(degrees C)
	Hot Limit 

(degrees C)

	SDO SBC Card Operational Temp
	  0
	+50

	SDO SBC Card Acceptance Soak Temp
	-10 
	+60 

	SDO SBC Card Qualification Soak Temp
	-15 
	+65 

	SDO Survival Qualification Test Temp
	-25 
	+70

	Cold Start per SDO Survival Conditions
	-27
	N/A

	Hot Start per SDO Survival Conditions
	N/A
	+72


                                               Figure 5-1:  Thermal Test Profile









1 =
Hot Start (For Qualification Test only)

2=
Cold Start (For Qualification Test only)

3=
Ambient

4 =
Hot  Soak (Qualification or Acceptance Test Level)

5=
Cold Soak  (Qualification or Acceptance Test Level)

APPENDIX A Abbreviations and Acronyms

	Abbreviation/ Acronym
	Definition

	
	

	ANSI
	American National Standards Institute

	BBU
	Breadboard Unit

	BC
	Bus Controller

	BSP
	Board Support Package

	C&DH
	Command and Data Handling

	COTR
	Contracting Officer Technical Representative

	COTS
	Commercial Off –the-shelf

	CPCI
	Compact Peripheral Component Interconnect

	CPU
	Central Processing Unit

	DMA
	Direct Memory Access

	EDAC
	Error Detection and Correction

	EEPROM
	Electrically Erasable Programmable Read-Only Memory

	ETU
	Engineering Test Unit

	FU
	Flight Unit

	GFE
	Government Furnished Equipment

	GSFC
	Goddard Space Flight Center

	ICE
	In-Circuit Emulator

	LET
	Linear Energy Transfer

	MET
	Mission Elapsed Timer

	PIT
	Programmable Interval Timer

	PROM
	Programmable Read-Only Memory

	PWB
	Printed Wiring Board

	QA
	Quality Assurance

	RAM
	Random-Access Memory

	ROM
	Read-Only Memory

	RT
	Remote Terminal

	S/C
	Spacecraft

	SBC
	Single Board Computer

	SDO
	Solar Dynamics Observatory

	SEE
	Single-Event Effects

	SEL
	Single-Event Latch-Up

	SEU
	Single-Event Upset

	SOW
	Statement of Work

	SUROM
	Startup Read-Only Memory

	TID
	Total Ionizing Dose

	UART
	Universal Asynchronous Receiver Transmitter

	WDT
	Watchdog Timer
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1.25
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1.21

8.82

1.18

8.6

1.15

8.37

1.11

8.17
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0.915

6.82

0.89

6.64

0.863

6.47

0.839

6.31

0.816

6.15

0.794

5.99

0.772

5.83

0.749

5.68

0.729

5.53

0.709

5.39

0.689

5.25

0.67

5.11

0.65

4.97

0.632

4.85

0.615

4.72

0.598

4.59

0.581

4.46

0.564

4.35

0.548

4.23

0.533

4.13

0.519

4.01

0.504

3.91

0.49

3.81

0.477

3.71

0.463

3.61

0.451

3.51

0.438

3.42

0.426

3.33

0.414

3.24

0.403

3.16

0.392

3.07

0.38

2.99

0.37

2.91

0.36

2.83

0.35

2.76

0.34

2.68

0.33

2.61
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2.54

0.313

2.47
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2.41

0.296

2.34

0.288
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0.272

2.16
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2.1

0.257
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1.91

0.235
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0.206
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1.59
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1.47

0.18

1.43
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1.39

0.17

1.36
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1.32
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1.29

0.157
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0.153

1.22

0.149

1.19

0.145

1.16

0.141

1.13

0.137

1.09

0.133

1.06

0.13

1.03

0.126
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0.119

0.95

0.116

0.925

0.113

0.9

0.11

0.876

0.107

0.851

0.104

0.827

0.101

0.805

0.0981

0.782

0.0953

0.759

0.0925
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0.0875

0.696

0.0848

0.676

0.0824

0.656

0.08

0.636

0.0776
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0.0751

0.595

0.0727
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0.0704
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0.0665
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0.0644
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0.0588
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0.411

0.0503
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0.0456
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0.0413
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0.04

0.316

0.0388

0.306

0.0376

0.297

0.0365

0.287

0.0353

0.279

0.0342

0.27

0.0331

0.261

0.032

0.253

0.031

0.244

0.03

0.236

0.0289

0.228

0.028

0.22

0.0271

0.213

0.0262

0.206

0.0253

0.199

0.0244

0.192

0.0236

0.185

0.0227

0.179

0.0219

0.172

0.0212

0.166

0.0204

0.16

0.0196

0.154

0.0189

0.148

0.0181

0.142

0.0174

0.136

0.0167

0.13

0.016

0.125

0.0154

0.12

0.0147

0.114

0.0141

0.109

0.0134

0.103

0.0128
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0.00329
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0.0000124
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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
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0
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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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