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ABSTRACT

There currently exists a great void in high quality, cryogenic, infrared (IR) refractive index data, even for the most common IR optical materials.  Meanwhile, as the designs of many future refractive IR optical systems and instruments will rely critically on very accurate knowledge of the indices of refraction of their constituent optical components at design operating temperatures, there has been increasing demand for such data within the IR community. We present our progress to date in the design and construction of a Cryogenic, High-Accuracy Refraction Measuring System (CHARMS), which will measure absolute indices of refraction in the IR accurate to around ±5 x 10-5.  We will operate at wavelengths from 0.120 (m in the far ultraviolet to 20 (m in the mid-IR for sample temperatures ranging from near absolute zero to somewhat above room temperature.  Design considerations, technical challenges, and component developments necessary for successful implementation of CHARMS are discussed in the context of the refractometer subsystems:  opto-mechanics, sensors and detectors, thermal control, and software and automation.  We also present component level accuracy requirements, measured system capabilities for various spectral regions, and our “first light” ambient index of refraction measurements for fused silica.  
1.  INTRODUCTION

The optical designs of a wide variety of cryogenic, infrared optical instruments rely on transmissive, refracting optical materials.  In order for the designs of these instruments to be optimal, practical, and feasible, it is essential to know the indices of refraction of the component materials to high accuracy.  Furthermore, it is also desirable and often necessary to obtain index values for requisite materials at the temperatures and wavelengths of intended use.  

Refractive index data already exists for a small subset of common IR optical materials – such as fused silica, silicon, germanium, zinc selenide, etc. – obtained at room temperature for shorter IR wavelengths.  Meanwhile for high sensitivity IR instruments at longer wavelengths to work well, their optics must be cooled to cryogenic temperatures, often approaching absolute zero.  Owing to limitations of conventional optical properties measurements and the cost and difficulty in building cryogenic measurement capabilities, high quality, IR refractive index data for longer wavelengths and at cryogenic temperatures, even for those common IR optical materials, is scarce.  Data for less common yet still very useful materials, which open up optical design space, is altogether lacking.  

Numerous NASA IR missions will require such accurate, cryogenic refractive index data for successful optical designs to be completed and instruments to be built.  These missions and instruments include the James Webb Space Telescope (JWST), the Near Infrared Camera (NIRCam), the Fourier-Kelvin Stellar Interferometer (FKSI), the Space Infrared Interferometer Telescope (SPIRIT), the Sub-millimeter Probe of the Evolution of Cosmic Structure (SPECS), and the Earth Atmosphere Solar-occulting Imager (EASI), among others.

2.  REFRACTOMETER SYSTEM ANATOMY

It is widely acknowledged that the most accurate and precise measurements of the real part of the refractive index, n(λ,T), of optical materials are obtained through minimum deviation refractometry.1,2   However, technical challenges have hindered researchers from using this technique in certain wavelength and temperature ranges, especially when moderately but adequately accurate data for given applications can be obtained through easier methods for those conditions.  The initial design and development of CHARMS is documented in several other publications,3,4,5 so here we only briefly review the system operation and concentrate on exploring the technical and engineering challenges that have shaped CHARMS.

2.1 System overview: minimum deviation refractometry

CHARMS is a minimum deviation prism refractometer enclosed in a small, high-performance thermal vacuum chamber.  The minimum deviation method of refractometry requires the precise and accurate knowledge of two angles:  the apex angle, (, of a prismatic sample, and the deviation angle, (, of the beam passing through the sample when the condition of minimum deviation is satisfied (see Figure 1).  The condition of minimum deviation is established when the incident angle of an incoming (incident) ray is equal to that of the outgoing (deviated) ray; consequently, inside the prism the ray propagates perpendicular to the bisector of the apex.  The difference between the direction of the undeviated ray and the direction of the deviated ray is the “deviation angle” through the prism; it can easily be shown using Snell’s law that under these conditions the deviation angle is minimized and unique.  
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Figure 1:  required parameters in minimum deviation refractometry

To measure these two angles with the accuracy required to do fifth decimal place refractometry, especially at cryogenic temperatures, there are many engineering challenges one must consider.  These challenges are discussed in section 3 and include:  making precision rotations of various system components, measuring these rotations with sub-arcsecond accuracy, measuring the prism apex angle as a function of temperature, establishing and calibrating broadband light sources and detectors, designing and implementing a high performance thermal subsystem, and automating the entire refractometry process by bringing all of those solutions together in software.  The solutions to these problems were not always obvious, and in many cases we had to explore multiple potential solutions before arriving at a suitable result.  Before we consider the details of the solutions to these challenges, let us first look at an overview of the refractometer’s opto-mechanical layout (see figure 2) and operation.  

2.2  Overview of system operation 

To begin a set of refractive index measurements, we first mount the sample inside the sample chamber, evacuate the system, and cool the sample to the desired temperature.  We constantly monitor temperatures in the system during this process using calibrated silicon diodes (for the sample), uncalibrated silicon diodes, and T-type thermocouples.  There are several components in our system, however, whose survival rely on operation near room temperature (such as our ultra low runout mechanical spin tables – see discussion in section 3.1); for these we can add heat as necessary through a series of kapton heaters.  Once the sample reaches thermal equilibrium – roughly 8 hours for temperatures near 20 K – we select the appropriate starting wavelength and begin taking measurements.  
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Figure 2:  Current layout of CHARMS:  (1) source (not shown), (2) collimating mirror, (3) sample prism, (4) rotating fold mirror, (5) fixed fold mirror, (6) camera mirror, (7) focus mirror, (8) detector (not shown).

Under automated control, the software rotates the first fold flat to steer the undeviated slit image to the reference (center) column on the detector array.  The orientation of the fold flat rotary stage is recorded by the absolute encoders (see section 3.1) and saved in memory as the undeviated position.  “Nulling” the slit image position on the detector array – i.e. requiring the deviated slit image centroid to land on this same detector reference column during subsequent angle measurements – enables the most accurate measurements of the deviation angle.  Next, the software rotates the fold flat to the approximate angle at which it expects to find the deviated beam (as calculated from user inputs for best guess of index and nominal apex angle) and steers the deviated slit image onto the detector.  Before nulling the deviated slit image to the center column, however, we must first orient the prism to satisfy the condition of minimum deviation (as described in section 2.1).  The prism is rotated while the position of the deviated slit image centroid on the detector is recorded as a function of absolute rotary encoder angle on the sample platform.  While the sample is continuously rotated in one direction, the deviated slit image on the detector moves in the direction of less deviation, stops, and then changes direction as the prism is rotated through the condition of minimum deviation.  Once the software completes that scan, the prism is returned to that orientation which provides minimum deviation (defined as the orientation at which the first derivative of slit image position on the detector versus prism rotation angle is zero), and the rotating fold flat now steers the refracted beam onto the previously defined reference column of the detector.  The difference between the current encoder readings for the fold flat and the encoder readings for the undeviated beam is an angle which is exactly one-half of the deviation angle δ(λ,T) for that wavelength.  (Because we are using a fold flat and not observing the slit image directly with a rotating camera arm, the angle through which the fold must be rotated to steer the slit image onto the reference column of the detector is only half of the actual deviation angle.)  By measuring the directions of both deviated and undeviated beams for every data point – as opposed to measuring just the deviated beam and assuming the undeviated beam remains fixed – we can minimize errors associated with possible drifts in our system alignment.

The process is now repeated for all other wavelengths of interest while the temperature is held constant.  (Actually, the temperature is held nearly constant but is very accurately measured, see section 3.5.)  The only change in the procedure is that the condition of minimum deviation, having been found once, can be easily preserved as we change wavelengths, i.e. it does not need to be “found” for each new λ in the scan.  Due to the symmetry of the angles of refraction at the prism faces with respect to the bisector of the prism’s apex, the change in the angle of minimum deviation (defined as the position of the sample rotation stage which satisfies the conditions for minimum deviation) with wavelength is exactly equal to one half of the change in deviation angle.  Since we are measuring the half-deviation angle as described in the preceding paragraph and not the deviation angle itself, this symmetry is manifest in a one-to-one correspondence between the change in deviation angle and the required rotation of the sample prism to maintain the condition of minimum deviation as we change wavelengths.  In other words, if we rotate the sample prism by the same amount that we need to rotate the fold mirror to keep the deviated beam on the reference column of the detector as we change wavelengths, the condition of minimum deviation will be preserved.
Once the deviation angles for all wavelengths are measured for a given temperature, we are ready to measure the apex angle of the sample prism.  Our ability to accurately measure the apex angle of the sample in situ as a function of temperature is yet another unique aspect of CHARMS.  Rather than assuming that the apex angle remains constant through these potentially extreme thermal excursions, we are able to reduce our measurement uncertainty by determining the apex angle ((T) of the prism to an accuracy of better than (1 arcseconds for all temperatures.  To do so, we make use of our recently developed electronic Cartesian autocollimator (CAC).  The CAC is described more fully in section 3.2, and also in another paper.6

This completes a dataset for n(λ,T) for one value of T.   The same process is now repeated for each (λ,T) in the desired measurement parameter space.  To gather the next data point, the software either allows the temperature to slowly drift up to the next desired temperature value, or it can add heat in appropriate locations to drive the temperature of the sample to the desired value.  The actual value of the sample temperature is typically not of primary importance; rather, we insist only that the system be stable during the time needed to collect angle and temperature information for a single data point n(λ,T).  Since all of the appropriate parameters – T, ((T), and δ(λ,T) – are accurately measured during this time, we can safely interpolate between accurately measured data points to derive the index of refraction for specific, yet arbitrary (λ,T).  (This philosophy is to be contrasted with the less preferable but historical custom of extrapolation to arbitrary n(λ,T) from disparate wavelength and temperature regions).  Finally we calculate the values of n(λ,T) according to the simple expression, unique to the condition of minimum deviation:

 EQ n(λ,T) = 
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3.  ENGINEERING CHALLENGES AND INNOVATIONS

The primary reasons that high accuracy measurements of index such as these have not been made in the past stem from the number and variety of significant technical challenges involved.  Many of these difficulties arise from working at cryogenic temperatures.  Others are related to the precision metrology requirements required to make useful index measurements.  Through a combination of novel engineering solutions and a design focused on attaining the highest accuracy measurements possible, we have been able to surmount or work around these challenges.

3.1 Precision rotations and their measurement

We would not be able to achieve our desired accuracy in CHARMS without the precision rotary stages and absolute optical encoders introduced in the previous section.  Their unparalleled performance is essential for making the accurate and precise angular measurements required to build a refractometer capable of reporting refractive index accurately to the fifth decimal place.  For the rotary stages in CHARMS, we have chosen to use low radial runout, high precision spin tables with mechanical bearings.  However, in our initial design3 we had proposed to use custom engineered, vacuum compatible air bearings to provide the lowest possible radial runout and nearly friction-free rotation.  While the performance of these spin tables is not as good as the air bearings, it is still satisfactory and we have decided to use the spin tables for two reasons: (1) the air bearings leak into the vacuum chamber at a rate that is incompatible with cryostatic operation and (2) while the difference in radial runout is significant, we believe we can eliminate effects of runout in our index measurements by other means, namely by using the absolute encoders with diametrically-opposed read stations.

By design, conventional laboratory air bearings rely on a constant flow of air through their housings in order to operate.  In a typical application this air simply exhausts around the worktable and into its laboratory surroundings.  In an evacuated environment, this is obviously unacceptable.  So, we designed custom air bearings with the intention of capturing this exhaust gas and routing it out of the vacuum chamber.  We included multiple exhaust ports at various strategic locations around the air bearing exhaust collar to capture and route to the outside of the vacuum chamber as much of this exhaust air as possible.  We tried many different exhaust gas plumbing and operational configurations, including pumping on the exhausts with a vacuum pump, but were never able to hold a chamber pressure below 5 x 10-4 torr with the bearings operational.  While the future of these bearings looks promising in other vacuum applications, we determined that the leak rates measured for these air bearings make them incompatible in a cryogenic environment such as that of CHARMS.  

The second factor enabling the evolution to mechanical bearing stages is our ability to analytically cancel measurable radial runout from our encoder readings using two cryostatically capable, absolute optical encoders on each stage (see Figure 3).  These encoders measure absolute rotational positions accurately to 0.1 arcseconds as we require.  Another feature, inherent in the design of these encoders, is that two read stations diametrically opposed on a single rotary stage will algebraically cancel any mechanical runout when the two readings are averaged together.  This trait allows us to maintain our ultra-high accuracy through a wide range of cryogenic temperatures.  More specific details and further applications of these absolute optical encoders can be found in the references.7,8  

Our next challenge was to find a way to drive these stages that was compatible with our sub-arcsecond resolution requirement on rotation.  With the assistance of summer intern Karl Petre, we designed and fabricated the gear-and-pulley based drive pictured in Figure 4.  Using a stepping motor, we drive the rotary stage by means of two pulleys and a custom designed, toothed gear that acts to decrease the step size of the motor to our desired resolution.  We have improved upon this initial design by replacing the stepper motor in Figure 4 with the one pictured in Figure 5.  This new motor and motor controller give us better resolution and also the capability to change the fundamental motor step size and stepping rate through software to make our motions even more precise and efficient, respectively. 

We fabricated this custom gear using a technique called wire electro-discharge machining (EDM).  We chose to use wire EDM over traditional machining because the simplicity of the part lent itself well to using this technique and also because wire EDM allowed us to hold the tolerances in fabrication to a few microns.  In addition, it is relatively inexpensive to prototype and fabricate a component using wire EDM because the process involves very little human interaction other than the time spent preparing the system for operation.  Once the system is set up and running, it can generally operate completely unattended until the part is completed while the operator is free to work in parallel on something else.  

The pulleys we chose to drive the spin table are also an important consideration.  These pulleys, made of a material that is vacuum compatible, are commercially available, off-the-shelf products.  They come in a variety of sizes and shapes (and are inexpensive), so we can easily construct the proper arrangement to meet our requirements.  The one potential down-side to using these pulleys is that the manufacturer specifies the operating temperature should remain near room temperature to avoid mechanical failure.  Even though we have not tested the pulleys under these extreme operating conditions, we do not foresee this specification as prohibitive.  Although the refractometer will be making measurements of the sample at cryogenic temperatures, we do not believe the pulleys themselves will reach these low temperatures.  First, the mechanical spin table around which the pulley is wrapped also has the requirement to be near room temperature and we will therefore be adding heaters to it.  Second, we have the ability to heat the large gear around which the other pulley is wrapped.  Given these precautions, we believe this custom designed and fabricated drive system will work very well, even with the chamber walls at cryogenic temperatures.
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Figure 3: Leviton absolute optical encoders:  (2a) Encoder read head with 50K fiber image conduit.  (2b) Encoder imaging electronics located external to thermal vacuum chamber.
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Figure 4a




           Figure 4b

Figure 4:   (a) initial design drawing and (b) installed hardware for precision mechanical bearing and stepping motor drive mechanism (with gear reducer) for sample prism stage
After assembly and test of the drive pictured in Figure 4, the stepper motor we were using (which had been recycled from a previous project) failed.  We decided to buy the new stepper motors pictured in Figure 5, and because they are not vacuum compatible, enclose each in its own vacuum tight housing.  This creative packaging allowed us to purchase higher quality stepper motors at a lower price than motors that are specifically designed to be vacuum compatible.  In this case, even with the added costs of vacuum rotary feedthroughs and a small amount of custom machining, the benefits of building these custom motors to our exact specifications far outweigh the convenience of buying a more expensive, custom but commercially available product.
[image: image7.png]


  [image: image8.jpg]



        Figure 5a


        Figure 5b

Figure 5:  (a) design concept and (b) hardware implementation of improved stepping motor packaging.  The vacuum tight housing allows the stepping motor itself to operate in air while providing high precision rotary actuation inside the evacuated refractometer chamber.

3.2 Cartesian Autocollimator:

Just as the optical encoders allow us to make accurate determinations of the positions of the rotary stages, we need a way to accurately measure the apex angle of the sample prism, in place, as a function of temperature.  In an attempt to simplify the measurement process, many previous refractometry efforts measured the apex angle of the prism under ambient conditions only, assuming the apex angle of the prism remained constant with temperature.  This practice may be valid depending on the required index accuracy and on the type of material being measured.  In order to meet our index accuracy requirements, however, this assumption is unacceptably dangerous.  
To meet our requirement to accurately measure apex angles as a function of temperature, we have developed an electronic autocollimator based on one of the new Leviton absolute Cartesian optical encoders.  The inner workings of the Cartesian autocollimator (CAC) are discussed in another paper 6, but some results and the details of the present application are presented here.  Apex angle measurements are taken once for each desired temperature of interest in the data set so that for each point T of n(λ,T), we have a corresponding α(T).  This method of measuring the apex angle of the prism is accurate to (0.5 arcseconds, which limits its contribution to the overall error budget to 28 x 10-6 in knowledge of index for a typical sample prism in the IR.

The Cartesian autocollimator works in conjunction with the absolute rotary encoders on the rotary stages to determine the apex angle of the sample prism.  To make an apex measurement, the prism is rotated until the first refracting face is seen by the CAC in autocollimation.  The software then triggers readings from the sample platform’s rotary encoders; these two readings are averaged together to determine the pointing direction of the first refracting face.  Next, the prism is rotated by 180o-α0, where α0 is the nominal apex angle of the prism as determined by the prism’s vendor.  When the second refracting face is seen in autocollimation, a second CAC measurement is taken and the encoders are once again triggered.  The difference between these two sets of encoder readings, corrected by the small measured differential in autocollimation between the two refracting faces, is the apex angle, α(T), of the sample prism.
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Figure 6:   Laboratory setup to measure sample prism apex angle using (1) short focal length (60mm) CAC, and (2), (3) rotary implementation of Leviton absolute optical encoders; this setup is analogous to what will be built into CHARMS.

Because this entire autocollimation procedure has been automated by processing images from a CCD in software, there are no errors associated with human interpretation of, for example, positions of crosshairs in a theodolite, or reading of dial settings on a coordinate autocollimator as in conventional apex angle measurements.  Figure 7 is a representative data set using the CAC setup of Figure 6.  In this setup (in air), the offset of the nearly autocollimated return from the sample prism and the two rotary encoders on the air bearing rotary stage are recorded simultaneously as the stage is rotated using a tangent drive (not shown).  The curve shows the agreement between the amount of rotation as reported by the CAC and the amount of rotation reported by the average of the two encoders over a small range of the CAC’s field of view.  Typical error in CAC readout in air is less than 0.1 arcseconds rms (less error is expected operating in vacuum).
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Figure 7:  Sample data set showing agreement between CAC and absolute rotary optical encoders in air

3.3 Monochromator assembly and sources

Depending on the spectral dispersion, dn/d(, for the material being measured, knowledge of wavelength may be one of the most significant sources of index uncertainty in our system.  With this in mind, we are refurbishing a McPherson grating monochromator to satisfy our source wavelength accuracy requirements.  Through combined exchanges of the light source and grating, we can use this versatile monochromator to realize a spectral range from 0.105 to 60 (m.  To calibrate the monochromator readout as a function of wavelength, we will use several well-defined line sources across our available wavelength range to serve as fixed points in our calibration curve.  

The monochromator will have to be adapted to the vacuum chamber using a custom-designed flange that is under development as of this writing.  The monochromator’s stepping motor wavelength drive currently establishes a desired wavelength setting either by numeric command or by manually satisfying a mechanical counter setting.  However, the accuracy of wavelengths set through this type of open loop control, i.e. with no actual position feedback, is less than ideal.  In order to control wavelength output of the monochromator as accurately as possible, and to better than the manufacturer’s specifications, we are exploring the addition of a Leviton rotary encoder (similar to encoders on the mechanical bearing stages) to the rotating shaft of the grating.  By so doing, wavelength knowledge will actually be set in a closed-loop fashion as the actual measured angle of the grating’s orientation corresponds directly to a wavelength calculated through the well-known grating equation.

3.4 Detector options and configurations

We have several different array-type detector options from which to choose depending on the wavelength range under study.  For IR measurements we have purchased an Indigo Merlin camera that uses an indium antimonide (InSb) array detector having 320 x 256 pixels that are 30 (m square, cooled by a pour fill LN2 dewar.  For coverage through the visible and into the UV, we have a windowless TI TC211 CCD having an array of 192 x 165 pixels that are 13.75 (m wide by 16 (m high.  The CCD’s surface is coated with a Lumigen phosphor to extend wavelength response down to around 120 nm in the FUV.

Regardless of the detector of choice, however, there are several detector parameters that contribute to our overall system accuracy.  We rely on the ability to accurately centroid the refracted and undeviated slit images when making angular measurements with the absolute encoders that are at the heart of the refractometer.  Depending on the element width of the detector array, the image width, and the signal-to-noise ratio of the peak of the image irradiance distribution, the centroid of the image can typically be determined to less than 0.005 element widths.  For an element width of 30 (m and a plate scale of the camera mirror of 5 (m per arcsecond, the associated uncertainty is therefore 0.005 x 30 x 5 =  0.75 arcseconds.  This uncertainty in knowledge of centroid position directly contributes to an uncertainty in the measured deviation angle for the sample prism and corresponds to an error in the amount of 20 x 10-6 in index.  Averaging centroids will improve certainty, however, to a degree which is a yet to be determined.

Both of these off-the-shelf detectors required the design of custom interface and mounting hardware.  In particular, the Merlin flange was designed such that the view of the detector was limited to cold things in the chamber, i.e. we wanted to avoid swamping the detector with background IR radiation (heat).  In addition, we wanted to have both detectors available during all measurements so that we would not have to break vacuum to exchange sensors when we want to change wavelengths during a data set.  To do so, we introduced another mechanism in the refractometer – a flip mirror to redirect the converging beam to the appropriate detector upon user command.  This addition will not only save pump down and cooling time (and money!), but will also afford more robust and higher fidelity data.
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Figure 8a
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Figure 8b

Figure 8:  (a) design concept and (b) hardware implementation of Indigo Merlin camera with custom designed adapter flange.  The design of this flange allows us to attach the camera to the refractometer such that the windowless detector array is exposed to the evacuated volume of the chamber and does not need to be pumped out differentially.

3.5 Thermal system design and implementation 

The design of the thermal system for CHARMS is entirely focused on getting the sample prism cold, isothermal, and stable.  While we measure the index of refraction over a wide range of sample temperatures, we typically do not try to maintain the sample at any particular temperature.  As explained in Section 2.1, it is only accurate and precise knowledge of temperature, not a particular value of the temperature, which is important for our measurements.  The time constant associated with the passive drift in temperature for our system is such that we can sufficiently finely sample index as a function of temperature to make valid interpolations between nearby data points to determine values of index for a particular temperature.  Achieving long-term temperature stability is unnecessary for the accuracy we are trying to achieve in these measurements.

Though our goal is to get the sample as cold as possible and let it drift to warmer temperatures, there are other components in the system that require temperatures near ambient to operate properly.  For example, because the precision mechanical spin tables have such tight tolerances during fabrication (which give them their ultra-low runout characteristics), significant departures from their assembly temperature (ambient) may cause them to seize and in turn may inflict permanent damage.  We are able to maintain these bearings near room temperature through careful design and isolation using G10 “thimbles” shown in Figure 11.  We will also place heaters on these mechanisms to actively heat them in case passive isolation is insufficient.

Cooling of the sample itself actually begins with the LN2 shrouds that line the cylindrical chamber (see Figure 9).  These LN2 filled shrouds and multi-layer insulation (not shown) form a concentric barrier around the inside of the chamber and thermally isolate the interior of the refractometer as much as possible from the outside world.  The surfaces of the shrouds (as well as the interior walls of the refractometer chamber) have been polished to give them a low emissivity.  The purpose of making these surfaces have low emissivity (rather than painting them black as in most thermal vacuum chambers) is twofold:  first, it allows colder objects in the chamber (i.e. the much colder sample and sample chamber) to “see” themselves in reflection rather than the (relatively) warm surface of the shrouds.  Second, the low emissivity of the surfaces decouples the components from radiatively transferring heat to one another, relegating the shrouds to simply reducing the parasitic heat load on the sample chamber from the outside world.  

Inside these shrouds and near the center of the refractometer chamber, the prismatic sample is enclosed in a windowless sample chamber.  This sample chamber completely surrounds the sample, with the exception of two optical view ports where the incident and exit beams travel (see Figure 11).  In addition to shielding the sample from parasitic radiative heat loads, the sample chamber also acts to cool the sample conductively, as explained below.  Using liquid cryogen or a cryogenic refrigerator (see Figure 12) to cool this sample chamber and, in turn, the sample, we can measure refractive index over a wide range of temperatures.
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Figure 9a





Figure 9b

Figure 9:  (a) Refractometer chamber with LN2 shrouds installed (b) heaters and cryogen tubing on LN2 shrouds

In such a cold environment, given enough time, the sample would get cold merely by radiative heat transfer.  In order for our instrument to be practical, though, we need to cool the sample to the desired temperature in a reasonable and cost-effective amount of time.  We had initially planned to cool the sample only radiatively using the sample chamber. This would allow us unrestricted rotation of the sample (we require at least 180o of continuous rotation to perform our apex angle measurements in situ) and would afford a sample chamber of simple design, i.e. all we need to do is make it get really cold.  Upon consultation with several resident authorities on thermal design, we discovered that this philosophy, while theoretically possible, was not a practical mode of operation.  After further investigation and a few calculations, we determined that it would take nearly 30 days(!) to reach our desired minimum temperature through radiative cooling alone.  This was obviously unacceptable, so we had to find an efficient way to conductively cool the sample, but still maintain the ability to rotate the prism to perform apex angle measurements.  
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Figure 10:  Mass model of the sample platform and flexible copper heat straps (unfluxed desoldering braid) that conductively couple the sample platform to the sample chamber.  Sample cooling time is directly proportional to the number of straps used.

The solution we engineered relies on a series of high thermal conductivity braided copper straps (unfluxed desoldering braid) that conductively couple the sample platform, and therefore the sample, to the sample chamber (see Figure 10).  Taking into consideration the thermal conductivity of copper, the length and number of individual conductors in the braid, and the conductivity of the interfaces at either end of the braids, we determined that with 8 straps (as shown in Figure 10) it would take 4 hours to cool the sample to 20 K; with 16 straps it might take as little as 2 hours.   We currently plan to use a total of up to 32 straps if we can empirically demonstrate that so many straps would not apply so much torque on the sample platform that the actual rotation angle of the sample would not track the rotation of the sample’s rotation stage.
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Figure 11:  Windowless sample chamber with (1) optical viewports, (2) copper sample platform, (3) optical encoder scale, (4) mechanical bearing, and (5) G10 “thimble” isolators.  Sample chamber is lid not shown.

To measure the temperature of the sample itself, we use calibrated silicon diode temperature sensors that give us temperatures accurate to 0.02 K at our lowest temperatures.  We have multiple sensors located on the sample itself to detect any thermal gradients across the sample during the course of a measurement.  In addition we also have type T thermocouples accurate to 1 K on all of the remaining optics, mounts, rotary platforms, drive mechanisms, and shrouds to measure and control the overall temperature distribution in the chamber with less but still adequate accuracy.
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Figure 12a




   Figure 12b

Figure 12:  (a) cryogenic refrigerator and (b) custom designed adapter flange to mount cryo-refrigerator

3.6 Software and automation
Much of the precision engineering and technology that has enabled us to develop CHARMS relies on automated software routines and algorithms to take advantage of its inherent accuracy.  The absolute encoders, Cartesian autocollimator, and array detectors all perform tasks once tediously performed by the meticulous scientist (or graduate student).  This human involvement unavoidably introduced errors into the measurements.  It is for this reason – as well as to unify these state-of-the-art enabling technologies into one coherent system – that the software and automation of CHARMS is perhaps the most important to its success.  

In addition to reducing human error, automating the data taking process allows samples to be measured in a reasonable amount of time.  To measure a typical sample on an adequately fine grid over the full range of both temperature (data points every 5 K) and wavelength (data points every 0.1 (m), it will take more than a man-week (~50-60 hours) – per sample, even with automation.  This is due not only to the sheer number of data points, but also to maintaining the sample at the appropriate temperature throughout the measurement.  If not automated, we would either have to re-cool the sample at the beginning of each workday, or continuously cool the sample even while we are not taking data.  Alternatively, by automating the system, we can perform the same measurements over a continuous 60 hour period (2½ calendar days).  This not only saves time and money, but also will result in more robust, more accurate data.  

We selected Visual Basic as the software language for the CHARMS control software for several reasons.  First, most of the CHARMS team members have experience programming in Visual Basic, and second, some of the component level code can be recycled from other applications (e.g. Leviton encoders and CAC).  For the remaining components in the system, we have written custom control software as well as a front-end graphical user interfaces.  Those other components under software control include:  power supplies for heaters, temperature sensor readout (silicon diodes and thermocouples), vacuum gauges, stepper motors for rotary stages, science cameras (Merlin for the IR and a CCD for the visible and UV), grating monochromator, and data logging of all science and housekeeping data. 
4. ERROR ANALYSIS

Uncertainties in absolute index values by minimum deviation refractometry due to a number of environmental, optical, and mechanical sources have been derived elsewhere in the literature 2,10,11.  The goal in the design of the present refractometer is to attack every source of uncertainty with the aim of minimizing each for the most accurate data possible.  For reference, we will first discuss potential sources of error and their respective weights in the overall error budget for a minimum deviation refractometer operating in the IR, and then we present our measured capabilities both in the IR and in the visible for two common prism materials.

4.1 Prism fabrication

Overall system accuracy begins with the specification of an appropriate prism size and apex for the best guess of index in the wavelength region of interest.  Several different factors drive the requirements for fabrication of our sample prisms.  We generally prefer to use a full 2.5 cm diameter refracted beam to maximize signal to noise in our centroiding algorithm.  However, manufacturing a prism of that size is not always feasible.  For example, to measure the index of a prism made of LiF with an approximate index of 1.38 at 2 (m and an optimal apex angle of 60o, we would need to have 3.8 cm long refracting faces at least 2.5 cm high to refract a beam 2.5 cm in projection; this may drive the cost of fabrication of a prism for that particular material to an unreasonable amount.  Reducing the apex angle to 30o and making the refracting faces smaller may make the prism easier and less expensive to manufacture, but would nearly triple the uncertainty in deviation angle measurements and increase the uncertainty in apex by 50%.  While this compromise in index accuracy may be acceptable in some instances, it nevertheless needs to be taken into consideration when specifying an appropriate prism for fabrication. 

Generally there is an optimal apex angle for a given sample material (i.e. refractive index) and primary wavelength that minimizes the uncertainty in apex and deviation angle measurements for a given system capability.  In many cases though, the apex angle we request also depends on the transmissive passband of the sample material and its approximate index values across that passband.  By choosing an apex angle other than the optimal value analytically calculated for the primary wavelength range, we can extend our measurement through a wider passband that may be of general scientific if not immediate interest.  This is only the case, of course, if we can do so without sacrificing accuracy in index knowledge for that primary wavelength range.  By covering as much of the wavelength and temperature space as reasonably possible, we hope to fill voids in or refine index values for much of the parameter space in the literature.  

4.2 Sources of uncertainty

If we were to measure the spectral index of refraction of a germanium prism having an approximate index of 4.2 at a wavelength of 2.5 (m and an apex angle of 17( (which has been optimized for Ge at 2.5 (m), each source of uncertainty listed in Table 1 would contribute an error in the amount of one part in the sixth decimal place of absolute index.2  Establishing and maintaining the condition of minimum deviation is important, but is generally so easily achieved that no uncertainty is listed in the following tables.  

Table 1– Sources of uncertainty in absolute index giving (n = 1 x 10-6 for a Ge prism of apex 17( and index ~4.2 at 2.5 (m


apex angle
± 0.018
arcsecond


half-deviation angle 
± 0.04
arcsecond


level

+ 9
arcminute


sample temperature
± 0.2
C

relative to standard temp. (15 C)


air temperature 
± 0.6
C

relative to standard temp. (15 C)


atmos. pressure 
± 1.9
mm Hg

relative to standard pressure (760 mm)


humidity
± 3
H20 mm Hg

relative to dry air (0 mm)


wavelength 
± 0.03
nm



4.3 Accuracy capabilities

Through the advances described in the previous sections, we believe we can improve the quality of our measurements significantly over previous efforts.  In addition, by working in a vacuum, we are immune to many environmental sources of uncertainty such as air temperature, atmospheric pressure, and humidity that significantly influence refractometry at ambient conditions.  Table 2 lists the most significant index uncertainties based on the current capabilities of our system for the same sample treated in Table 1.  Table 3 describes our accuracy capabilities for fused silica measured in the visible for which we present our “first light” data in the following section.

Table 2–Expected capabilities in the IR in vacuum and uncertainties in n x 10-6 for the same Ge prism described in Table 1.



capability
  (n x 10-6


apex angle
± 0.5
arcsecond
28


half-deviation angle
± 1.5
arcsecond
40


level
+ 9
arcminute
1


sample temperature
± 0.5
C
3


wavelength
± 0.2
nm
6

Taking these uncertainties in quadrature, we anticipate typical uncertainty in index below 5 x 10-5 in index for ideal prismatic forms of this and other IR materials.  

Table 3–Measured capabilities in the visible and uncertainties in n x 10-6 for fused silica prism of apex 60o and index ~1.45



capability
  (n x 10-6


apex angle
± 0.5
arcsecond
2


half-deviation angle
± 0.75
arcsecond
5


level
+ 9
arcminute
1


sample temperature
± 0.5
C
5


wavelength
± 0.1
nm
4

Taking these uncertainties in quadrature, our measured accuracy capabilities are below 1 x 10-5 in index for fused silica measured in the visible.  

5.  INITIAL RESULTS
5.1 Results for fused silica

At the time of this writing, we have the capability to make index measurements only at ambient conditions.  We are in the process of installing and characterizing the thermal control system and hope to have cryogenic measurement capability by the Spring of 2004.  Nevertheless, we have made index measurements at ambient on several standard sample materials as verification of our capabilities.  Here, we present our index data for fused silica.  

Table 4:  Representative spectral index data for fused silica corrected to 20° C.

	Wavelength
	Measured index
	Derived value

	(nm)
	(corrected to 20° C)
	(Malitson)

	640.1
	1.456820
	1.456809

	632.8
	1.457008
	1.457018

	611.9
	1.457649
	1.457651

	604.6
	1.457889
	1.457886

	594.1
	1.458229
	1.458237

	543.5
	1.460199
	1.460190

	
	
	


In Table 4 and Figure 13, we present our initial refractive index measurements on a fused silica prism of nominal apex angle 60o in the visible.  For this sample, the index measurements were done at 25° C and then corrected to 20° C for comparison with de facto standards of index of refraction measured by I.H. Malitson at the National Bureau of Standards12  in the 1960’s. In addition to determining the spectral dispersion equation for the index of fused silica, Malitson also determined that the interspecimen variability of fused silica introduces an uncertainty of 2 x 10-5 in index in this wavelength regime. 
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Figure 13:  Calculated and measured spectral index of refraction of fused silica for selected wavelengths at 20o C.

For these initial measurements our setup was slightly modified from, but fundamentally very similar to, our final design.  Though some components of the system were still being designed and fabricated, we wanted to make initial measurements to verify the operation of the hardware we did have and also to better understand the subtleties of the refractometer operation to improve the designs of those components that were not yet completed.  The only significant change from our design was that in place of our grating monochromator, we chose to use a tunable helium-neon (HeNe) laser as our light source to illuminate a variable width slit.  This gave us very accurate wavelength information and was easy to set up in place of our monochromator.  However, the initial slit images detected using the TC211 based camera were not uniformly illuminated and were grainy.  To improve our image quality and therefore the accuracy of our centroiding algorithm, we installed an optical chopper with Scotch® tape over each slot to diffuse the slit illumination and simultaneously smear out the laser’s speckle responsible for the grainy slit image.  We do not anticipate having the same illumination difficulties once we install the refurbished monochromator.  The remainder of the system was very similar to our final refractometer layout and these initial data are very promising.

7. CONCLUSION

Several upcoming NASA missions and other industrial technologies using refractive optics will require accurate measurements of the index of refraction of their constituent optical components.  While data do exist for some materials with limited accuracy over limited wavelength and temperature ranges, the overall availability of index of refraction data is largely insufficient.  In an effort not only to provide increased accuracy of knowledge of the index of refraction for commonly used optical materials, especially in the infrared, but also to open up the available design space by measuring new and more exotic materials, we have built a minimum deviation prism refractometer with cryogenic measurement capabilities.  This refractometer will improve upon the trusted methodology of minimum deviation refractometry by measuring both the deviation and apex angles of the prismatic sample for each temperature and wavelength of interest.  We anticipate measurement capabilities from 0.120 (m in the far ultraviolet to 20 (m in the mid-IR and at temperatures from near absolute zero to significantly above room temperature.  Our anticipated level of accuracy is ±1 x 10-5 in absolute index in the visible and ±5 x 10-5 in the IR.
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Measured v derived index

		640.1		640.1		640.1

		632.8		632.8		632.8

		611.9		611.9		611.9

		604.6		604.6		604.6

		594.1		594.1		594.1

		543.5		543.5		543.5



Calculated (from Malitson)

Measured values

Agreement

Wavelength (nm)

Index in air

Agreement in absolute index * 10^5

Index of Fused Silica at 20 C

1.4568089974

1.4568202896

-1.1292198604

1.4570179296

1.4570083623

0.9567344941

1.4576513669

1.4576486743

0.2692618148

1.4578860027

1.4578892249

-0.322219009

1.4582368162

1.458229068

0.7748165597

1.4601896147

1.4601992091

-0.9594429738



Calculations

		

		Apex angle Calculations:

		Date ==>		8/15/03		Time ==>		13:57:23

		Filename:		2_0.278

		Operator:		bjf

		# of samples:		10

		Readout cycles:		1

		Readings/cycle:		30																								If the apex actually changed to 59.999713, we should see the following deviation angles at 27.2C																				For our measured deviation angles, one would expexct an apex angle of:

		Dwell time (s):		1												Stdev:		Stdev:																				expected		diff from measured		diff from measured		index error																delta from				index error

														deg		0.000065		0.000008				delta correct vs uncorrected						lambda		n		apex		apex rad		dev rad		dev deg		deg		arcsec		0.6834308865				lambda		n		dev deg		dev rad		apex rad		apex deg		60.003183		arcsec		0.5786673174

														arcsec		0.232397		0.030451				0.01296		arcsec				640.1		1.456901		59.999713		1.0472		0.5849		33.5131		0.00389		14.00		0.000046				640.1		1.456901		33.5169617		0.5850		1.0473		60.004333		0.001150		4.14		0.000012

																Average:		Average:										632.8		1.457110		59.999713		1.0472		0.5852		33.5305		0.00215		7.72		0.000026				632.8		1.457110		33.5326934		0.5853		1.0472		60.002261		-0.000922		-3.32		-0.000009

																59.999709		59.999713										611.9		1.457744		59.999713		1.0472		0.5861		33.5835		0.00273		9.82		0.000033				611.9		1.457744		33.5862708		0.5862		1.0472		60.002944		-0.000239		-0.86		-0.000002

				x pos		y pos		offset from								Uncorrected		Corrected		Scatter		Scatter						604.6		1.457978		59.999713		1.0472		0.5865		33.6032		0.00322		11.61		0.000038				604.6		1.457978		33.6064054		0.5865		1.0473		60.003530		0.000347		1.25		0.000004

								1.610000		Encoder 1		Encoder 2		Encoder avg.		apex		apex		(deg)		(arcsec)						594.1		1.458329		59.999713		1.0472		0.5870		33.6325		0.00231		8.31		0.000028				594.1		1.458329		33.6348576		0.5870		1.0472		60.002443		-0.000740		-2.66		-0.000007

				79.573768		1.610128		0.000128		334.494187		155.549168		245.021678		59.999664		59.999672		-0.000041		-0.149040						543.5		1.460282		59.999713		1.0472		0.5899		33.7962		0.00378		13.61		0.000045				543.5		1.460282		33.7999491		0.5899		1.0473		60.004156		0.000973		3.50		0.000010

				1.607026		1.610120		0.000120		94.494533		275.549495		185.022014

				96.342265		1.610129		0.000129		334.494505		155.549197		245.021851		59.999651		59.999725		0.000012		0.043560						If the apex didn't change, we would expect the following dev angles for apex=60.003183 at 27.2C

				1.610981		1.610055		0.000055		94.494786		275.549614		185.022200																								expected		diff from measured		diff from measured

				84.467742		1.610142		0.000142		334.494593		155.549334		245.021964		59.999707		59.999720		0.000007		0.025560						lambda		n		apex		apex rad		dev rad		dev deg		deg		arcsec

				1.606986		1.610129		0.000129		94.494838		275.549675		185.022257														640.1		1.456901		60.003183		1.0473		0.5850		33.5160		0.00097		3.49		0.000012

				%+159.603856		1.610098		0.000098		334.494758		155.549483		245.022121		59.999807		59.999714		0.000001		0.003960						632.8		1.457110		60.003183		1.0473		0.5853		33.5335		-0.00078		-2.80		-0.000009

				1.603008		1.610191		0.000191		94.494903		275.549724		185.022314														611.9		1.457744		60.003183		1.0473		0.5862		33.5865		-0.00020		-0.73		-0.000002

				80.787509		1.610124		0.000124		334.494818		155.549491		245.022155		59.999718		59.999734		0.000021		0.075960						604.6		1.457978		60.003183		1.0473		0.5865		33.6061		0.00029		1.06		0.000004

				1.60698		1.610108		0.000108		94.49504		275.549833		185.022437														594.1		1.458329		60.003183		1.0473		0.5870		33.6355		-0.00062		-2.25		-0.000007

																												543.5		1.460282		60.003183		1.0473		0.5899		33.7991		0.00083		2.98		0.000010

		Index Calculations:

				Apex was originally measured as				60.003183

				It was then remeasured as				59.999713

				The difference is				0.003470		deg =		12.4920		arcsec

				This amount of "error" in apex would cause an error in index of:								0.00003505

				Interestingly enough, the average delta in disagreement between measured values of index and values given by Malitson using the two different values of apex is exactly																		0.00003502

				Therefore, I think the apex is actually close to 60.003183, not 59.999713

								/2		radians						T (F)=		81														/2		radians						T (F)=		81

				old alpha		60.003183		30.00159125		0.5236265482						T(celsius)=		27.2										alpha		59.999713		29.99985645		0.5235962702						T(celsius)=		27.2

																																																		delta

						Malitson value		dev angle		dev /2		dev rad		alpha+delta		measured n		corrected for T		difference from		diff*10^5								Malitson value		dev angle		dev /2		dev rad		alpha+delta		measured n		corrected for T		difference from		abs diff*10^5				difference from

																		0.0000924444		Malitson value		(for plots)																				0.0000924444		Malitson value						Malitson value

				640.1		1.456809		33.5169617		16.75848		0.29249		0.81612		1.456913		1.456820		-0.000011		-1.129220						640.1		1.456809		33.5169617		16.75848		0.29249		0.81609		1.456948		1.456855		-0.000046		4.621183				-0.000034920

				632.8		1.457018		33.5326934		16.76635		0.29263		0.81625		1.457101		1.457008		0.000010		0.956734						632.8		1.457018		33.5326934		16.76635		0.29263		0.81622		1.457136		1.457043		-0.000025		2.536821				-0.000034936

				611.9		1.457651		33.5862708		16.79314		0.29310		0.81672		1.457741		1.457649		0.000003		0.269262						611.9		1.457651		33.5862708		16.79314		0.29310		0.81669		1.457776		1.457684		-0.000032		3.229715				-0.000034990

				604.6		1.457886		33.6064054		16.80320		0.29327		0.81690		1.457982		1.457889		-0.000003		-0.322219						604.6		1.457886		33.6064054		16.80320		0.29327		0.81687		1.458017		1.457924		-0.000038		3.823233				-0.000035010

				594.1		1.458237		33.6348576		16.81743		0.29352		0.81715		1.458322		1.458229		0.000008		0.774817						594.1		1.458237		33.6348576		16.81743		0.29352		0.81712		1.458357		1.458264		-0.000027		2.729075				-0.000035039

				543.5		1.460190		33.7999491		16.89997		0.29496		0.81859		1.460292		1.460199		-0.000010		-0.959443						543.5		1.460190		33.7999491		16.89997		0.29496		0.81856		1.460327		1.460234		-0.000045		4.480033				-0.000035206

		Deviation angle calculations:

																												CORRECTED DEV ANGLES										0.0499		avg uncert in dev ang

																5.2020507983		um/arcsec		0.7566619343		pix/arcsec								uncorrected		corrected		avg

				Average = 10												avg cent pix		offset in fold angle		offset in fold angle		uncertainty in index (*10^-5)				fold arm angle		avg fold angle		dev angle		dev angle		dev angle		stdev		noise in dev angle meas.

				Rotating Fold 1		Rotating Fold 2		Sample 1		Sample 2		Science Camera						(arcsec)		(deg)		due to cent. Offset (if left uncorrected)

		undev		97.7172681		275.5666659		155.7951477		340.9149264		-0.1531751				-0.14668322										186.641967		186.64196804								0.000E+00		7.558E-06		deg

				97.7172697		275.5666668		155.7951485		340.914924		-0.1386806														186.64196825												0.02721		arcsec

				97.7172697		275.5666663		155.7951485		340.9149242		-0.1382683														186.641968												0.0544		RSS uncertainties in dev angle measurement

				97.7172698		275.5666659		155.7951473		340.9149237		-0.1584923														186.64196785

				97.7172705		275.5666677		155.7951481		340.914922		-0.1447998														186.6419691

		632.8 nm		80.9514185		258.7997468		155.7951403		340.9149144		0.0295847						0.2329546552		0.0000648		0.0647613941				169.87558265				33.53277078		33.5327060		33.5326934		1.512E-05

				80.9514263		258.7997539		155.7951398		340.914915		-0.0181739						0.1698371679		0.0000472		0.0472147327				169.8755901				33.53275588		33.5327087

				80.9514319		258.7997584		155.7951394		340.9149132		-0.0068145						0.1848496847		0.0000514		0.0513882124				169.87559515				33.53274578		33.5326944

				80.951437		258.799762		155.7951407		340.9149123		-0.0089411						0.1820391826		0.0000506		0.0506068928				169.8755995				33.53273708		33.5326865

				80.9514403		258.7997651		155.7951392		340.9149106		0.0141666						0.2125781841		0.0000591		0.0590967352				169.8756027				33.53273068		33.5326716

		undev		97.7181652		275.5676004		155.8040039		340.9235394		0.04361				0.0642528										186.6428828		186.64286793								1.112E-05		1.076E-05		deg

				97.7181567		275.5675919		155.8040039		340.9235393		0.0720723														186.6428743												0.03873		arcsec

				97.7181493		275.5675853		155.8040046		340.9235405		0.0838327														186.6428673												0.0548		RSS uncertainties in dev angle measurement

				97.7181423		275.5675789		155.8040046		340.9235405		0.0333081														186.6428606

				97.7181371		275.5675722		155.8040038		340.9235401		0.0884409														186.64285465

		640.1 nm		80.9602959		258.8084885		155.8039965		340.9235281		0.0361553						-0.0371334922		-0.0000103		-0.0103231108				169.8843922				33.51695146		33.5169618		33.5169617		1.039E-05

				80.9602989		258.8084921		155.8039961		340.9235278		0.0636042						-0.000857186		-0.0000002		-0.0002382977				169.8843955				33.51694486		33.5169451

				80.9603011		258.8084932		155.8039967		340.9235274		-0.0189918						-0.1100155779		-0.0000306		-0.0305843307				169.88439715				33.51694156		33.5169721

				80.9603039		258.8084952		155.8039964		340.9235266		-0.0020785						-0.0876630593		-0.0000244		-0.0243703305				169.88439955				33.51693676		33.5169611

				80.9603054		258.8084959		155.8039967		340.9235274		-0.0281286						-0.1220907195		-0.0000339		-0.03394122				169.88440065				33.51693456		33.5169685

		undev		97.717508		275.566702		155.769554		340.8889829		-0.0519275				-0.04813582										186.642105		186.64210782								0.000E+00		4.780E-06		deg

				97.7175104		275.5667054		155.7695549		340.8889827		-0.0527672														186.6421079												0.01721		arcsec

				97.7175109		275.5667054		155.7695578		340.8889851		-0.0459426														186.64210815												0.0344		RSS uncertainties in dev angle measurement

				97.7175111		275.5667064		155.7695598		340.8889858		-0.0563663														186.64210875

				97.7175117		275.5667069		155.7695614		340.8889879		-0.0336755														186.6421093

		611.9 nm		80.9248764		258.7730868		155.7695745		340.888993		-0.1043815						-0.0743339627		-0.0000207		-0.0206648416				169.8489816				33.58625244		33.5862731		33.5862708		9.561E-06

				80.9248779		258.773088		155.7695743		340.8889937		-0.1304694						-0.1088115792		-0.0000302		-0.030249619				169.84898295				33.58624974		33.5862800

				80.9248801		258.773089		155.7695755		340.8889947		-0.0785122						-0.0401452467		-0.0000112		-0.0111603786				169.84898455				33.58624654		33.5862577

				80.9248818		258.7730904		155.7695776		340.8889939		-0.1440022						-0.1266964488		-0.0000352		-0.0352216128				169.8489861				33.58624344		33.5862787

				80.9248834		258.773092		155.7695782		340.8889934		-0.1138717						-0.0868761557		-0.0000242		-0.0241515713				169.8489877				33.58624024		33.5862644

		undev		97.7179659		275.567132		155.7793771		340.8985907		0.0838936				0.11779894										186.64254895		186.64254527								2.697E-06		8.682E-06		deg

				97.7179644		275.5671304		155.7793783		340.8985904		0.1212688														186.6425474												0.03125		arcsec

				97.717962		275.5671277		155.7793796		340.8985906		0.135109														186.64254485												0.0537		RSS uncertainties in dev angle measurement

				97.7179607		275.5671263		155.7793805		340.898591		0.1144721														186.6425435

				97.7179591		275.5671242		155.7793811		340.8985894		0.1342512														186.64254165

		604.6 nm		80.915322		258.7634265		155.7793809		340.8985794		-0.0822485						-0.2643815302		-0.0000735		-0.0734980654				169.83937425				33.60634204		33.6064155		33.6064054		1.467E-05

				80.9153262		258.7634286		155.7793802		340.8985781		-0.1205489						-0.3149991155		-0.0000876		-0.0875697541				169.8393774				33.60633574		33.6064233

				80.9153288		258.7634315		155.779381		340.8985776		-0.078085						-0.2588790728		-0.0000720		-0.0719683822				169.83938015				33.60633024		33.6064022

				80.9153407		258.7634327		155.7793803		340.8985777		-0.0673983						-0.2447555924		-0.0000680		-0.0680420547				169.8393867				33.60631714		33.6063852

				80.9153332		258.7634344		155.7793814		340.8985777		-0.0946917						-0.2808263907		-0.0000781		-0.0780697366				169.8393838				33.60632294		33.6064010

		undev		97.7179296		275.5670741		155.7940228		340.9132702		0.0818192				0.08929972										186.64250185		186.64249572								5.395E-06		9.437E-06		deg

				97.717926		275.5670712		155.7940247		340.9132702		0.0565605														186.6424986												0.03397		arcsec

				97.7179235		275.5670681		155.7940266		340.9132698		0.0757579														186.6424958												0.0523		RSS uncertainties in dev angle measurement

				97.7179198		275.5670655		155.794028		340.9132715		0.1280206														186.64249265

				97.7179172		275.5670622		155.7940286		340.9132711		0.1043404														186.6424897

		594.1 nm		80.9011181		258.7490637		155.7940311		340.9132669		0.0198082						-0.0918395876		-0.0000255		-0.0255314054				169.8250909				33.63480964		33.6348352		33.6348576		1.348E-05

				80.9011141		258.749059		155.7940319		340.9132676		-0.0196456						-0.1439814996		-0.0000400		-0.0400268569				169.82508655				33.63481834		33.6348584

				80.9011095		258.749054		155.7940325		340.9132682		-0.0034827						-0.1226207052		-0.0000341		-0.0340885561				169.82508175				33.63482794		33.6348620

				80.9011063		258.7490515		155.7940339		340.9132683		-0.0136627						-0.1360745339		-0.0000378		-0.0378287204				169.8250789				33.63483364		33.6348715

				80.9011034		258.7490471		155.7940356		340.9132684		0.0350585						-0.0716848801		-0.0000199		-0.0199283967				169.82507525				33.63484094		33.6348609

		undev		97.7181292		275.5673708		155.8761128		340.9951662		-0.0275656				0.00469871										186.64275		186.642686045								2.089E-05		1.653E-05		deg

				97.7181268		275.5673212		155.8761134		340.9951655		-0.024912														186.642724												0.05949		arcsec

				97.7181233		275.5673183		155.8761163		340.9951675		-0.0318563														186.6427208												0.0870		RSS uncertainties in dev angle measurement

				97.7181203		275.5672991		155.8761169		340.9951679		-0.0411672														186.6427097

				97.7181180		275.5672663		155.8761174		340.9951677		-0.020072														186.64269215

		undev		97.7181127		275.5672133		155.8761197		340.9951671		0.022498														186.642663

				97.7181099		275.5671951		155.8761206		340.9951688		0.0325963														186.6426525

				97.7181096		275.5671935		155.8761217		340.9951686		0.0488503														186.64265155

				97.7181078		275.5671913		155.8761227		340.9951682		0.0477062														186.64264955

				97.7181056		275.5671888		155.8761227		340.9951693		0.0409094														186.6426472

		543.5 nm		80.8187843		258.6666715		155.8761249		340.9951659		-0.047536						-0.0690330881		-0.0000192		-0.0191911985				169.7427279				33.79991629		33.7999355		33.7999491		1.216E-05

				80.8187745		258.6666707		155.8761256		340.9951651		-0.0464397						-0.0675842244		-0.0000188		-0.0187884144				169.7427226				33.79992689		33.7999457

				80.8187643		258.6666714		155.8761259		340.9951651		-0.0188243						-0.0310878728		-0.0000086		-0.0086424287				169.74271785				33.79993639		33.7999450

				80.8187648		258.6666706		155.876126		340.9951657		-0.0337053						-0.0507545157		-0.0000141		-0.0141097554				169.7427177				33.79993669		33.7999508

				80.8187449		258.6666705		155.8761265		340.9951662		-0.0273313						-0.0423306744		-0.0000118		-0.0117679275				169.7427077				33.79995669		33.7999685

		Let's see if the undeviated beam changed:

						centroid		offset		offset		offset		offset		gone uncorrected, this error in dev angle

				fold angle		pix		pix		arsec		deg		rad		would cause an error in index in the amount

								-0.14668322								weight factor:		0.6834308865

				186.641968		-0.14668322		0		0		0		0		0

				186.642868		0.0643		0.2109		0.2788		7.74E-05		1.35E-06		1.85E-06

				186.642108		-0.0481		0.0985		0.1302		3.62E-05		6.31E-07		8.63E-07

				186.642545		0.1178		0.2645		0.3495		9.71E-05		1.69E-06		2.32E-06

				186.642496		0.0893		0.2360		0.3119		8.66E-05		1.51E-06		2.07E-06

				186.642686		0.0047		0.1514		0.2001		5.56E-05		9.70E-07		1.33E-06



bfrey:
this is the plate scale in terms of measured fold flat rotation angle, which is 1/2 plate scale for actual deviation angle



Index fused silica from disp eq

		

						Dispersion Equ for Synthetic Fused Silica at 20 C

								constants		squared

								0.6961663

								0.0684043		0.0046791483

								0.4079426

								0.1162414		0.0135120631

								0.8974794																		At temp: (celsius)

								9.8961610		97.9340025379																27.2

																										0.00009216

														1st term		2nd term		3rd term		sum		n		n squared

						lambda (um)		0.6401		0.40972801				0.704208454		0.4218545745		-0.0037705735		1.122292455		1.456809		2.122292455		1.456901

								0.6328		0.40043584				0.7043972798		0.4221886776		-0.0036847101		1.1229012473		1.457018		2.1229012473		1.457110

								0.6119		0.37442161				0.7049763926		0.4232155297		-0.003444415		1.1247475073		1.457651		2.1247475073		1.457744

								0.6046		0.36554116				0.7051932001		0.4236008117		-0.003362415		1.1254315968		1.457886		2.1254315968		1.457978

								0.5941		0.35295481				0.7055194237		0.4241814096		-0.0032462213		1.126454612		1.458237		2.126454612		1.458329

								0.5435		0.29539225				0.7073713861		0.4274975258		-0.0027152011		1.1321537108		1.460190		2.1321537108		1.460282

								0.5876		0.34527376				0.7057303542		0.4245573756		-0.0031753266		1.1271124032		1.458462		2.1271124032		1.458555
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		Data from 2 Cartesian Autocollimators and 2 rotary read heads for indexed motion

		Date ==>		7/31/03		Time ==>		3:39:28

		Filename:		CACAL.264

		Operator:		d

		# of samples:		400

		Readout cycles:		1

		Readings/cycle:		10

		Dwell time (s):		1																-3.1525				-0.03

																1.8153145				3.1456				-2.407

																193.3631				fit				fit

																TRUTH		CAC 0		CAC 0		CAC 1		CAC 1

				0		0		0		-0.159341		286.045312		104.979409		2.1492605		-2.1492605		-5330.4596145		-1.9899195		-1733.609934

				0		0		0		-0.151434		286.042821		104.976897		2.146759		-2.146759		-5311.075491		-1.995325		-1713.879972

				0		0		0		-0.142248		286.039992		104.974067		2.1439295		-2.1439295		-5289.1496954999		-2.0016815		-1690.6909860001

				0		0		0		-0.133515		286.037099		104.971198		2.1410485		-2.1410485		-5266.8248265001		-2.0075335		-1669.312638

				0		0		0		-0.124429		286.034229		104.968322		2.1381755		-2.1381755		-5244.5619494999		-2.0137465		-1646.635554

				0		0		0		-0.115072		286.031231		104.965335		2.135183		-2.135183		-5221.3730669999		-2.020111		-1623.4001640001

				0		0		0		-0.105822		286.028322		104.962422		2.132272		-2.132272		-5198.815728		-2.02645		-1600.265376

				0		0		0		-0.096655		286.02541		104.95953		2.12937		-2.12937		-5176.3281300002		-2.032715		-1577.3979599999

				0		0		0		-0.087255		286.022475		104.956613		2.126444		-2.126444		-5153.6545559999		-2.039189		-1553.775552

				0		0		0		-0.078095		286.019543		104.95369		2.1235165		-2.1235165		-5130.9693585		-2.0454215		-1531.022382

				0		0		0		-0.0687		286.016614		104.950767		2.1205905		-2.1205905		-5108.2957844999		-2.0518905		-1507.417974

				0		0		0		-0.059163		286.01369		104.947874		2.117682		-2.117682		-5085.757818		-2.058519		-1483.241256

				0		0		0		-0.050157		286.010793		104.944957		2.114775		-2.114775		-5063.2314749999		-2.064618		-1460.9709000001										1.5795

				0		0		0		-0.040531		286.00787		104.942049		2.1118595		-2.1118595		-5040.6392655001		-2.0713285		-1436.498226										1.544

				0		0		0		-0.031315		286.004957		104.939152		2.1089545		-2.1089545		-5018.1284205001		-2.0776395		-1413.464886										0.0118333333				0.0563934838		4.765646516

				0		0		0		-0.021995		286.002025		104.936197		2.106011		-2.106011		-4995.319239		-2.084016		-1390.191588

				0		0		0		-0.012293		285.999101		104.93328		2.1030905		-2.1030905		-4972.6882844998		-2.0907975		-1365.4627740001				TRUTH

				0		0		0		-0.003074		285.996172		104.930343		2.1001575		-2.1001575		-4949.9604675		-2.0970835		-1342.51641				1.52533		0.335448

				0		0		0		0.006341		285.993264		104.927418		2.097241		-2.097241		-4927.360509		-2.103582		-1318.806828				1.531256		0.8552736001

				0		0		0		0.01598		285.990327		104.924472		2.0942995		-2.0942995		-4904.5668254998		-2.1102795		-1294.3781460001				1.537181		-49.0315464

				0		0		0		0.025352		285.987385		104.921548		2.0913665		-2.0913665		-4881.8390085002		-2.1167185		-1270.8809819999				1.543058		-37.4505552

				0		0		0		0.035308		285.984447		104.918603		2.088425		-2.088425		-4859.045325		-2.123733		-1245.3111				1.54897		0.3226320002

				0		0		0		0.044588		285.981525		104.915657		2.085491		-2.085491		-4836.3097589999		-2.130079		-1222.148628				1.554904		0.6832224001

				0		0		0		0.053921		285.978596		104.912717		2.0825565		-2.0825565		-4813.5703184999		-2.1364775		-1198.7971020001				1.560818		0.3313007999

				0		0		1.476333		0.063848		285.97568		104.909793		2.0796365		-2.0796365		-4790.9432384999		-2.1434845		-1173.256542				1.5667255		0.4941827999

				0		0		0		0.072769		285.972707		104.906842		2.0766745		-2.0766745		-4767.9907005		-2.1494435		-1151.484246				1.5726415		0.2671524

				0		0		0		0.082212		285.969776		104.903922		2.073749		-2.073749		-4745.3210009999		-2.155961		-1127.705292				1.5785295		0.6712452

				0		0		1.476422		0.091762		285.966823		104.900979		2.070801		-2.070801		-4722.4769489999		-2.162563		-1103.619708				1.5844455		0.4946147999

				0		0		1.476462		0.100738		285.963903		104.898008		2.0678555		-2.0678555		-4699.6522695001		-2.1685935		-1081.591794				1.590382		0.3138192

				0		0		1.476512		0.110076		285.960965		104.89509		2.0649275		-2.0649275		-4676.9631974999		-2.1750035		-1058.1995700001				1.596303		0.6384168

				0		0		1.476568		0.118978		285.958042		104.892168		2.062005		-2.062005		-4654.3167449998		-2.180983		-1036.3577400001				1.602181		0.4108536

				0		0		1.47658		0.127877		285.955123		104.889265		2.059094		-2.059094		-4631.7594059999		-2.186971		-1014.486552				1.6080695		0.5446692002

				0		0		1.476632		0.137201		285.95219		104.886326		2.056158		-2.056158		-4609.0083419999		-2.193359		-991.1726640001				1.6139845		0.4009932001

				0		0		1.476647		0.145994		285.949231		104.88338		2.0532055		-2.0532055		-4586.1294194999		-2.1991995		-969.827994				1.6199255		0.5273028001

				0		0		1.476671		0.154997		285.946301		104.880455		2.050278		-2.050278		-4563.4442219999		-2.205275		-947.640024				1.625859		0.2185704001

				0		0		1.476684		0.163927		285.943378		104.877511		2.0473445		-2.0473445		-4540.7125304998		-2.2112715		-925.7358060001				1.6317905		0.2925468

				0		0		1.476754		0.172913		285.940451		104.874571		2.044411		-2.044411		-4517.980839		-2.217324		-903.629988				1.6377005		0.2416428

				0		0		1.476798		0.182048		285.937519		104.871635		2.041477		-2.041477		-4495.2452730001		-2.223525		-880.9895159999

				0		0		1.476835		0.190947		285.93459		104.868695		2.0385425		-2.0385425		-4472.5058325		-2.2294895		-859.20039

				0		0		1.47687		0.199989		285.931649		104.865756		2.0356025		-2.0356025		-4449.7237725001		-2.2355915		-836.91567

				0		0		1.476904		0.208871		285.928724		104.862816		2.03267		-2.03267		-4426.99983		-2.241541		-815.18076

				0		0		1.476983		0.217818		285.925804		104.859909		2.0297565		-2.0297565		-4404.4231185001		-2.2475745		-793.1455019999

				0		0		1.476984		0.226699		285.922879		104.856961		2.02682		-2.02682		-4381.6681800001		-2.253519		-771.4281599999

				0		0		1.476988		0.235722		285.919943		104.854034		2.0238885		-2.0238885		-4358.9519865		-2.2596105		-749.182158

				0		0		1.477036		0.244579		285.917008		104.851121		2.0209645		-2.0209645		-4336.2939105001		-2.2655435		-727.5075659999

				0		0		1.477039		0.253722		285.914053		104.848164		2.0180085		-2.0180085		-4313.3878665001		-2.2717305		-704.915118

				0		0		1.477067		0.262569		285.911113		104.845255		2.015084		-2.015084		-4290.725916		-2.277653		-683.278272

				0		0		1.477079		0.271599		285.908155		104.842307		2.012131		-2.012131		-4267.8431190001		-2.28373		-661.082148

				0		0		1.477095		0.280574		285.90523		104.839367		2.0091985		-2.0091985		-4245.1191765		-2.2897725		-639.012438

				0		0		1.477097		0.289438		285.902287		104.836421		2.006254		-2.006254		-4222.3022459999		-2.295692		-617.3842320001

				0		0		1.477061		0.298487		285.899369		104.8335		2.0033345		-2.0033345		-4199.6790405		-2.3018215		-595.002726

				0		0		1.477047		0.307398		285.896424		104.830588		2.000406		-2.000406		-4176.9860940002		-2.307804		-573.1494479999

				0		0		1.477103		0.316446		285.893489		104.827644		1.9974665		-1.9974665		-4154.2079085		-2.3139125		-550.841382

				0		0		1.477125		0.325566		285.89053		104.824698		1.994514		-1.994514		-4131.3289860001		-2.32008		-528.319512

				0		0		1.477143		0.334823		285.887593		104.821744		1.9915685		-1.9915685		-4108.5043065		-2.3263915		-505.279998

				0		0		1.477263		0.343945		285.884642		104.818787		1.9886145		-1.9886145		-4085.6137604999		-2.3325595		-482.7561660001

				0		0		1.477348		0.352893		285.881718		104.81586		1.985689		-1.985689		-4062.9440609998		-2.338582		-460.7592120001

				0		0		1.477448		0.362113		285.878775		104.812901		1.982738		-1.982738		-4040.0767620001		-2.344851		-437.872104

				0		0		1.477461		0.371537		285.875844		104.809901		1.9797725		-1.9797725		-4017.0971025		-2.3513095		-414.30123

				0		0		1.477534		0.38062		285.872896		104.806961		1.9768285		-1.9768285		-3994.2840465001		-2.3574485		-391.882878

				0		0		1.477604		0.389655		285.869965		104.804025		1.973895		-1.973895		-3971.552355		-2.36355		-369.60066

				0		0		1.477621		0.39905		285.867008		104.801071		1.9709395		-1.9709395		-3948.6501854999		-2.3699895		-346.0992660001

				0		0		1.477696		0.408202		285.864072		104.798152		1.968012		-1.968012		-3925.9649880001		-2.376214		-323.3748959999

				0		0		1.477724		0.417764		285.861086		104.795203		1.9650445		-1.9650445		-3902.9698305		-2.3828085		-299.314206

				0		0		1.477767		0.427282		285.858134		104.792262		1.962098		-1.962098		-3880.137402		-2.38938		-275.338584

				0		0		1.477855		0.436608		285.855187		104.789322		1.9591545		-1.9591545		-3857.3282204999		-2.3957625		-252.0436860001

				0		0		1.477923		0.446067		285.85224		104.786371		1.9562055		-1.9562055		-3834.4764194999		-2.4022725		-228.2891940001

				0		0		1.477971		0.455698		285.849288		104.783416		1.953252		-1.953252		-3811.5897479999		-2.40895		-203.931216

				0		0		1.478045		0.465117		285.846328		104.780492		1.95031		-1.95031		-3788.79219		-2.415427		-180.29628

				0		0		1.478062		0.474821		285.843355		104.777523		1.947339		-1.947339		-3765.7699109998		-2.42216		-155.7366120001

				0		0		1.47811		0.484638		285.840431		104.77459		1.9444105		-1.9444105		-3743.0769645		-2.4290485		-130.621734

				0		0		1.478126		0.494092		285.837504		104.77166		1.941482		-1.941482		-3720.3840180001		-2.435574		-106.813656

				0		0		1.478362		0.526459		285.83458		104.768747		1.9385635		-1.9385635		-3697.7685615001		-2.4650225		-0.4838579999

				0		0		1.478434		0.529288		285.831653		104.765805		1.935629		-1.935629		-3675.0291210001		-2.464917		-0.546732

				0		0		1.478501		0.53232		285.828707		104.762863		1.932685		-1.932685		-3652.2160649999		-2.465005		0.08802

				0		0		1.478533		0.535237		285.825752		104.759903		1.9297275		-1.9297275		-3629.2983975001		-2.4649645		0.26163

				0		0		1.478601		0.538219		285.822809		104.756945		1.926777		-1.926777		-3606.4349729999		-2.464996		0.693684

				0		0		1.478656		0.541127		285.819866		104.753985		1.9238255		-1.9238255		-3583.5637994999		-2.4649525		0.855846

				0		0		1.478713		0.544022		285.816954		104.751084		1.920919		-1.920919		-3561.041331		-2.464941		1.128348

				0		0		1.47876		0.546977		285.814006		104.748126		1.917966		-1.917966		-3538.1585340001		-2.464943		1.454472

				0		0		1.478814		0.549873		285.81109		104.74519		1.91504		-1.91504		-3515.4849599998		-2.464913		1.6624799999

				0		0		1.47886		0.552787		285.808147		104.742255		1.912101		-1.912101		-3492.7106490001		-2.464888		1.889892

				0		0		1.478864		0.555721		285.805202		104.739351		1.9091765		-1.9091765		-3470.0486985		-2.4648975		2.239938

				0		0		1.478932		0.558496		285.802255		104.7364		1.9062275		-1.9062275		-3447.1968975		-2.4647235		1.93203

				0		0		1.478953		0.561317		285.799311		104.733475		1.903293		-1.903293		-3424.4574569999		-2.46461		1.840356

				0		0		1.479023		0.564286		285.796357		104.730517		1.900337		-1.900337		-3401.5514130001		-2.464623		2.206404

				0		0		1.479046		0.567065		285.793404		104.727574		1.897389		-1.897389		-3378.707361		-2.464454		1.916388

				0		0		1.47908		0.569911		285.790459		104.724628		1.8944435		-1.8944435		-3355.8826815		-2.4643545		1.876302

				0		0		1.479119		0.572831		285.787523		104.721625		1.891474		-1.891474		-3332.8720260001		-2.464305		2.0188080001

				0		0		1.479172		0.575623		285.784578		104.718723		1.8885505		-1.8885505		-3310.2178245001		-2.4641735		1.861146

				0		0		1.479188		0.578669		285.781646		104.715787		1.8856165		-1.8856165		-3287.4822585		-2.4642855		2.581218

				0		0		1.479248		0.581438		285.778715		104.712848		1.8826815		-1.8826815		-3264.7389434999		-2.4641195		2.300598

				0		0		1.479293		0.584196		285.775777		104.709915		1.879746		-1.879746		-3241.9917539999		-2.463942		1.9786319999

				0		0		1.479341		0.587143		285.772844		104.70699		1.876817		-1.876817		-3219.2949330001		-2.46396		2.3597640001

				0		0		1.479397		0.589895		285.769932		104.704056		1.873894		-1.873894		-3196.6446059998		-2.463789		2.0598479999

				0		0		1.479449		0.592661		285.766967		104.701096		1.8709315		-1.8709315		-3173.6881935001		-2.4635925		1.672398

				0		0		1.479477		0.595631		285.764032		104.698146		1.867989		-1.867989		-3150.886761		-2.46362		2.089188

				0		0		1.479536		0.598393		285.761084		104.69519		1.865037		-1.865037		-3128.011713		-2.46343		1.724004

				0		0		1.479544		0.601324		285.758169		104.69226		1.8621145		-1.8621145		-3105.3652604999		-2.4634385		2.070234

				0		0		1.479619		0.604073		285.755249		104.689359		1.859204		-1.859204		-3082.811796		-2.463277		1.803168

				0		0		1.479631		0.606824		285.752337		104.68645		1.8562935		-1.8562935		-3060.2583314999		-2.4631175		1.543302

				0		0		1.479668		0.60968		285.749394		104.683521		1.8533575		-1.8533575		-3037.5072674999		-2.4630375		1.57239

				0		0		1.47966		0.612401		285.746475		104.680633		1.850454		-1.850454		-3015.0080459999		-2.462855		1.2289679999

				0		0		1.479625		0.615156		285.743565		104.677711		1.847538		-1.847538		-2992.4119619999		-2.462694		0.9642959999

				0		0		1.479765		0.618017		285.740644		104.674781		1.8446125		-1.8446125		-2969.7422624999		-2.4626295		1.0480499999

				0		0		1.479745		0.620744		285.737719		104.671853		1.841686		-1.841686		-2947.0648140001		-2.46243		0.645912

				0		0		1.479763		0.623595		285.73479		104.668935		1.8387625		-1.8387625		-2924.4106125		-2.4623575		0.70065

				0		0		1.479789		0.626356		285.731865		104.665999		1.835832		-1.835832		-2901.7021680001		-2.462188		0.406944

				0		0		1.479841		0.629087		285.728936		104.663101		1.8329185		-1.8329185		-2879.1254564998		-2.4620055		0.0646019999

				0		0		1.479886		0.63189		285.726002		104.66015		1.829976		-1.829976		-2856.3240239999		-2.461866		-0.119808

				0		0		1.479903		0.634651		285.723082		104.657213		1.8270475		-1.8270475		-2833.6310774999		-2.4616985		-0.40653

				0		0		1.47998		0.637457		285.720148		104.654272		1.82411		-1.82411		-2810.8683899999		-2.461567		-0.56268

				0		0		1.479981		0.64023		285.717205		104.651366		1.8211855		-1.8211855		-2788.2064394999		-2.4614155		-0.7922340001

				0		0		1.480015		0.643045		285.714277		104.648416		1.8182465		-1.8182465		-2765.4321284999		-2.4612915		-0.921222

				0		0		1.480066		0.645827		285.711348		104.645481		1.8153145		-1.8153145		-2742.7120605		-2.4611415		-1.144566

				0		0		1.480101		0.648641		285.708419		104.642537		1.812378		-1.812378		-2719.957122		-2.461019		-1.268424

				0		0		1.48012		0.651418		285.705492		104.639597		1.8094445		-1.8094445		-2697.2254304999		-2.4608625		-1.5150060001

				0		0		1.48015		0.654257		285.702547		104.636645		1.806496		-1.806496		-2674.3775039998		-2.460753		-1.5907680001

				0		0		1.48015		0.657058		285.699609		104.633659		1.803534		-1.803534		-2651.4249659999		-2.460592		-1.8504720001

				0		0		1.480196		0.659935		285.696669		104.630772		1.8006205		-1.8006205		-2628.8482544998		-2.4605555		-1.6672140001

				0		0		1.480187		0.662696		285.693739		104.62784		1.7976895		-1.7976895		-2606.1359354999		-2.4603855		-1.962666

				0		0		1.480225		0.66556		285.690803		104.624919		1.794761		-1.794761		-2583.4429890002		-2.460321		-1.8785879999

				0		0		1.480266		0.668339		285.687856		104.621988		1.791822		-1.791822		-2560.668678		-2.460161		-2.137176

				0		0		1.480251		0.67122		285.684923		104.61907		1.7888965		-1.7888965		-2537.9989784999		-2.4601165		-1.981422

				0		0		1.480338		0.674046		285.682007		104.616141		1.785974		-1.785974		-2515.3525259999		-2.46002		-2.0131920001

				0		0		1.480371		0.676848		285.679065		104.613214		1.7830395		-1.7830395		-2492.6130855		-2.4598875		-2.173266

				0		0		1.480432		0.679707		285.676125		104.610281		1.780103		-1.780103		-2469.858147		-2.45981		-2.135124

				0		0		1.48046		0.682615		285.67319		104.607332		1.777161		-1.777161		-2447.0605889998		-2.459776		-1.9397880001

				0		0		1.480385		0.685457		285.670258		104.60439		1.774224		-1.774224		-2424.3017759998		-2.459681		-1.9645920001

				0		0		1.480536		0.688286		285.667341		104.601462		1.7713015		-1.7713015		-2401.6553235002		-2.4595875		-1.9855619999

				0		0		1.480533		0.691132		285.664408		104.598527		1.7683675		-1.7683675		-2378.9197574999		-2.4594995		-1.9854900001

				0		0		1.480601		0.694037		285.66149		104.595605		1.7654475		-1.7654475		-2356.2926775002		-2.4594845		-1.7241299999

				0		0		1.480636		0.696896		285.658554		104.592673		1.7625135		-1.7625135		-2333.5571114999		-2.4594095		-1.6772580001

				0		0		1.480511		0.699854		285.65561		104.589735		1.7595725		-1.7595725		-2310.7673025001		-2.4594265		-1.2984299999

				0		0		1.480683		0.702743		285.652696		104.586792		1.756644		-1.756644		-2288.074356		-2.459387		-1.124352

				0		0		1.480737		0.705642		285.649759		104.583849		1.753704		-1.753704		-2265.292296		-2.459346		-0.954432

				0		0		1.480749		0.708592		285.646821		104.580923		1.750772		-1.750772		-2242.5722279999		-2.459364		-0.5729760001

				0		0		1.480803		0.711465		285.643886		104.577987		1.7478365		-1.7478365		-2219.8250385		-2.4593015		-0.480942

				0		0		1.480817		0.714402		285.64096		104.575046		1.744903		-1.744903		-2197.0933469999		-2.459305		-0.151524

				0		0		1.480835		0.717378		285.637999		104.572123		1.741961		-1.741961		-2174.2957889998		-2.459339		0.2886119999

				0		0		1.480882		0.720275		285.635076		104.569184		1.73903		-1.73903		-2151.5834700001		-2.459305		0.48276

				0		0		1.480901		0.723196		285.63214		104.566254		1.736097		-1.736097		-2128.855653		-2.459293		0.756324

				0		0		1.480937		0.726143		285.629188		104.563339		1.7331635		-1.7331635		-2106.1239614999		-2.4593065		1.121742

				0		0		1.480923		0.729069		285.62624		104.560401		1.7302205		-1.7302205		-2083.3186545		-2.4592895		1.378386

				0		0		1.480962		0.732041		285.623299		104.557463		1.727281		-1.727281		-2060.5404689998		-2.459322		1.8128519999

				0		0		1.480999		0.734975		285.620345		104.554518		1.7243315		-1.7243315		-2037.6847934998		-2.4593065		2.0755979999

				0		0		1.481035		0.73791		285.617425		104.551578		1.7214015		-1.7214015		-2014.9802235001		-2.4593115		2.410038

				0		0		1.481042		0.740883		285.614491		104.54862		1.7184555		-1.7184555		-1992.1516694998		-2.4593385		2.8254059999

				0		0		1.481093		0.743823		285.611545		104.54563		1.7154875		-1.7154875		-1969.1526375		-2.4593105		3.04515

				0		0		1.481145		0.746874		285.608606		104.542697		1.7125515		-1.7125515		-1946.4015734999		-2.4594255		3.776238

				0		0		1.481188		0.749687		285.605678		104.539753		1.7096155		-1.7096155		-1923.6505095001		-2.4593025		3.650526

				0		0		1.481189		0.752599		285.602709		104.536798		1.7066535		-1.7066535		-1900.6979714999		-2.4592525		3.790422

				0		0		1.481272		0.755538		285.599746		104.533849		1.7036975		-1.7036975		-1877.7919275		-2.4592355		4.04847

				0		0		1.48132		0.758378		285.596789		104.530919		1.700754		-1.700754		-1854.9827459999		-2.459132		3.993768

				0		0		1.481355		0.76121		285.593827		104.527953		1.69779		-1.69779		-1832.0147099998		-2.459		3.8386799999

				0		0		1.481372		0.764103		285.590839		104.524977		1.694808		-1.694808		-1808.907192		-2.458911		3.840336

				0		0		1.481414		0.766837		285.587885		104.52204		1.6918625		-1.6918625		-1786.0825125001		-2.4586995		3.39705

				0		0		1.481429		0.769756		285.584943		104.519089		1.688916		-1.688916		-1763.2500840001		-2.458672		3.616272

				0		0		1.481487		0.772556		285.581988		104.516147		1.6859675		-1.6859675		-1740.4021575		-2.4585235		3.40011

				0		0		1.481531		0.775341		285.579038		104.513184		1.683011		-1.683011		-1717.4922389999		-2.458352		3.102012

				0		0		1.481534		0.778146		285.576084		104.510261		1.6800725		-1.6800725		-1694.7218024999		-2.4582185		2.93877

				0		186.18%		1.481621		0.780956		285.573111		104.507293		1.677102		-3.53890363		5030.7824700001		-2.458058		2.681784

				0.228936		0.431095		1.481637		0.783731		285.570161		104.504356		1.6741585		-2.1052535		-96.9522165		-2.4578895		2.393082

				0.228843		0.42475		1.481681		0.786489		285.567212		104.501403		1.6712075		-2.0959575		-96.9269174998		-2.4576965		2.0169899999

				0.22878		0.418392		1.481685		0.789244		285.56427		104.498479		1.6682745		-2.0866665		-97.0879005002		-2.4575185		1.6929540001

				0.228672		0.412004		1.481754		0.792045		285.561309		104.495501		1.665305		-2.077309		-97.0740449999		-2.45735		1.40706

				0.228568		0.405643		1.481777		0.794825		285.558368		104.492527		1.6623475		-2.0679905		-97.0559774999		-2.4571725		1.0874699999

				0.22849		0.399215		1.481823		0.797584		285.5554		104.48955		1.659375		-2.05859		-97.1628750001		-2.456959		0.6399

				0.228372		0.392841		1.481829		0.800353		285.55244		104.486589		1.6564145		-2.0492555		-97.1683604999		-2.4567675		0.2702339999

				0.22833		0.386475		1.481912		0.803113		285.549487		104.483619		1.653453		-2.039928		-97.1372969999		-2.456566		-0.1353240001

				0.228248		0.389108		1.481899		0.805865		285.546532		104.480691		1.6505115		-2.0396195		-64.8648134999		-2.4563765		-0.499842

				0.22814		0.382739		1.481946		0.808681		285.543573		104.477721		1.647547		-2.030286		-64.821303		-2.456228		-0.714276

				0.228066		0.376407		1.481979		0.811447		285.540626		104.474778		1.644602		-2.021009		-64.7956979999		-2.456049		-1.040616

				0.228027		0.37		1.482048		0.814229		285.537647		104.471801		1.641624		-2.011624		-64.7843760001		-2.455853		-1.424592

				0.227958		0.38162		1.482084		0.816999		285.534687		104.468891		1.638689		-2.020309		-0.209061		-2.455688		-1.701612

				0.2279		0.375214		1.482132		0.819796		285.531706		104.465921		1.6357135		-2.0109275		-0.2135114998		-2.4555095		-2.0228580001

				0.22782		0.368839		1.482159		0.822599		285.528739		104.462942		1.6327405		-2.0015795		-0.1257344999		-2.4553395		-2.3137740001

				0.227765		0.362437		1.482217		0.825398		285.525759		104.459962		1.6297605		-1.9921975		-0.0809145		-2.4551585		-2.643534

				0.227721		0.356052		1.482232		0.828268		285.522812		104.456971		1.6267915		-1.9828435		-0.0601335		-2.4550595		-2.679282

				0.22763		0.349661		1.482289		0.831061		285.519859		104.454011		1.623835		-1.973496		-0.1578149999		-2.454896		-2.9485800001

				0.227568		0.343365		1.482326		0.833841		285.516907		104.45105		1.6208785		-1.9642435		0.0865035		-2.4547195		-3.264678

				0.227513		0.337002		1.482363		0.83664		285.513964		104.448127		1.6179455		-1.9549475		-0.0924794999		-2.4545855		-3.430314

				0.227464		0.330573		1.482372		0.839562		285.510989		104.445147		1.614968		-1.945541		-0.164232		-2.45453		-3.308544

				0.227404		0.324156		1.482449		0.842422		285.508005		104.442158		1.6119815		-1.9361375		-0.1230435001		-2.4544035		-3.441402

				0.227329		0.317827		1.482459		0.84527		285.505062		104.439211		1.6090365		-1.9268635		-0.0866385		-2.4543065		-3.472542

				0.227251		0.311452		1.482513		0.848181		285.502091		104.436226		1.6060585		-1.9175105		0.0398835001		-2.4542395		-3.392118

				0.227193		0.305079		1.482572		0.850969		285.499145		104.4333		1.6031225		-1.9082015		-0.1518525001		-2.4540915		-3.60783

				0.227109		0.298637		1.482619		0.853967		285.496182		104.43033		1.600156		-1.898793		-0.355644		-2.454123		-3.174048

				0.22705		0.29235		1.48264		0.856838		285.493232		104.427382		1.597207		-1.889557		-0.137043		-2.454045		-3.136356

				0.22699		0.286079		1.482697		0.85972		285.490265		104.42443		1.5942475		-1.8803265		0.2205224998		-2.4539675		-3.0957299999

				0.226932		0.279636		1.482729		0.862731		285.487319		104.421493		1.591306		-1.870942		-0.180594		-2.454037		-2.527848

				0.226839		0.273244		1.48274		0.86579		285.484364		104.418526		1.588345		-1.861589		-0.247005		-2.454135		-1.85526

				0.22679		0.266903		1.482811		0.868643		285.481397		104.415596		1.5853965		-1.8522995		-0.2266785		-2.4540395		-1.880622

				0.2267		0.260588		1.482852		0.87172		285.478453		104.412637		1.582445		-1.843033		-0.0895050001		-2.454165		-1.11006

				0.226618		0.254248		1.482859		0.874655		285.475495		104.409682		1.5794885		-1.8337365		-0.0035865		-2.4541435		-0.868158

				0.226515		0.247686		1.482898		0.877741		285.472507		104.406699		1.576503		-1.824189		-0.492147		-2.454244		-0.183924

				0.226457		0.241341		1.482944		0.880683		285.469543		104.403765		1.573554		-1.814895		-0.482346		-2.454237		0.109368

				0.226359		0.23503		1.482975		0.883659		285.466564		104.400779		1.5705715		-1.8056015		-0.0905535		-2.4542305		0.408078

				0.226305		0.228678		1.483139		0.886462		285.463612		104.397812		1.567612		-1.79629		-0.024588		-2.454074		0.164304

				0.226213		0.222197		1.48314		0.88944		285.460666		104.394834		1.56465		-1.786847		-0.40365		-2.45409		0.5418

				0.226147		0.215889		1.48322		0.89233		285.457736		104.391896		1.561716		-1.777605		-0.3768840001		-2.454046		0.7002720001

				0.226067		0.209576		1.483268		0.895272		285.454794		104.388934		1.558764		-1.76834		-0.228636		-2.454036		0.983088

				0.22595		0.203274		1.483295		0.898207		285.451834		104.386007		1.5558205		-1.7590945		-0.1066545001		-2.4540275		1.270386

				0.22585		0.196849		1.483358		0.901119		285.44888		104.383052		1.552866		-1.749715		-0.342234		-2.453985		1.436472

				0.225748		0.190413		1.483415		0.904053		285.445931		104.38009		1.5499105		-1.7403235		-0.6096644999		-2.4539635		1.6782659999

				0.225657		0.184155		1.483437		0.907009		285.442977		104.377148		1.5469625		-1.7311175		-0.2944124998		-2.4539715		2.0254499999

				0.225573		0.177899		1.483458		0.909848		285.440033		104.374226		1.5440295		-1.7219285		-0.0881954999		-2.4538775		2.003814

				0.225525		0.171471		1.483513		0.912755		285.437092		104.371237		1.5410645		-1.7125355		-0.2532105		-2.4538195		2.115234

				0.225407		0.165069		1.483395		0.915268		285.434122		104.36832		1.538121		-1.70319		-0.4912289999		-2.453389		0.883332

				0		0.145359		1.483441		0.918178		285.431159		104.365346		1.5351525		-1.6805115		-48.4443224999		-2.4533305		0.9933299999

				0.225251		0.15243		1.48355		0.92094		285.42821		104.362395		1.5322025		-1.6846325		-0.1291724999		-2.4531425		0.6351299999

				0.045011		0.144526		1.483578		0.923798		285.425253		104.359442		1.5292475		-1.6737735		-5.6852775		-2.4530455		0.60507

				0		0.139229		1.483638		0.926693		285.422285		104.356482		1.5262835		-1.6655125		-1.7864415		-2.4529765		0.676782

				0.224885		0.133288		1.48368		0.929468		285.419335		104.353524		1.5233295		-1.6566175		-0.2834954999		-2.4527975		0.351414

				0		0.133764		1.483749		0.932345		285.416382		104.350555		1.5203685		-1.6541325		24.3748935001		-2.4527135		0.368802

				0.224728		0.120635		1.483779		0.935184		285.41342		104.347602		1.517411		-1.638046		0.0281610001		-2.452595		0.2616119999

				0.224668		0.114155		1.483795		0.938023		285.410443		104.344626		1.5144345		-1.6285895		-0.2349404999		-2.4524575		0.088074

				0.224591		0.107761		1.483889		0.940919		285.407486		104.341655		1.5114705		-1.6192315		-0.2853045		-2.4523895		0.163386

				0.22453		0.101468		1.483895		0.943708		285.404536		104.338733		1.5085345		-1.6100025		-0.1890405		-2.4522425		-0.048726

				0.224378		0.095139		1.483925		0.946623		285.40157		104.33575		1.50556		-1.600699		0.07596		-2.452183		0.05832

				0.224251		0.088673		1.48402		0.949455		285.398627		104.332797		1.502612		-1.591285		-0.3575879998		-2.452067		-0.0408960001

				0.224163		0.082262		1.484011		0.952194		285.395674		104.32984		1.499657		-1.581919		-0.5388929999		-2.451851		-0.4993560001

				0.224087		0.076068		1.484033		0.955078		285.392727		104.326904		1.4967155		-1.5727835		-0.0436094999		-2.4517935		-0.388674

				0.224023		0.069791		1.484115		0.95791		285.389773		104.323972		1.4937725		-1.5635635		0.1644975		-2.4516825		-0.47043

				0.22396		0.06338		1.484121		0.960701		285.386844		104.32103		1.490837		-1.554217		-0.167913		-2.451538		-0.673596

				0		0.056973		1.484169		0.963579		285.383871		104.318091		1.487881		-1.544854		-0.3270689999		-2.45146		-0.635148

				0		0.05067		1.484189		0.966324		285.380927		104.31514		1.4849335		-1.5356035		-0.1776914999		-2.4512575		-1.0458180001

				0		0.04435		1.484245		0.969183		285.377975		104.312191		1.481983		-1.526333		-0.0662669999		-2.451166		-1.0565640001

				0		0.038005		1.484298		0.972014		285.375034		104.309271		1.4790525		-1.5170575		-0.1998225		-2.4510665		-1.09827

				0		0.031558		1.48432		0.974813		285.372074		104.306313		1.4760935		-1.5076515		-0.4797314999		-2.4509065		-1.354698

				0		0.025237		1.484339		0.977648		285.369112		104.303343		1.4731275		-1.4983645		-0.2517974998		-2.4507755		-1.5059700001

				0		0.018926		1.484352		0.980476		285.366161		104.300376		1.4701685		-1.4890945		-0.0421064998		-2.4506445		-1.6579980001

				0.223452		0.012556		1.484375		0.983321		285.363197		104.297412		1.4672045		-1.4797605		-0.0060705001		-2.4505255		-1.766286

				0		0		1.48443		0.98618		285.360227		104.294418		1.4642225		-1.4642225		-22.1001525		-2.4504025		-1.88703

				0		0		1.484431		0.98902		285.357285		104.291468		1.4612765		-1.4612765		0.7284015		-2.4502965		-1.950462

				0		0		1.48444		0.99191		285.354302		104.288474		1.458288		-1.458288		23.8862879999		-2.450198		-1.982304

				0		0		1.484476		0.994792		285.351359		104.285527		1.455343		-1.455343		46.707093		-2.450135		-1.891044

				0		-0.019411		1.484468		0.997579		285.348398		104.282516		1.452357		-1.432946		-0.0339929998		-2.449936		-2.2849560001

				0		0		1.484494		1.000439		285.345435		104.27959		1.4494125		-1.4494125		92.6625375		-2.4498515		-2.27115

				0		0		1.484518		1.00329		285.342494		104.276631		1.4464625		-1.4464625		115.5220875		-2.4497525		-2.30895

				0		0		1.484552		1.006158		285.339527		104.27367		1.4434985		-1.4434985		138.4901235002		-2.4496565		-2.3344380001

				0		0		1.484562		1.009028		285.336572		104.270704		1.440538		-1.440538		161.4310380002		-2.449566		-2.3405040001

				0		0		1.484601		1.011885		285.333597		104.26777		1.4375835		-1.4375835		184.3254585001		-2.4494685		-2.372418

				0		0		1.484597		1.014722		285.330637		104.264823		1.43463		-1.43463		207.21213		-2.449352		-2.47284

				0		0		1.484634		1.01754		285.327694		104.261882		1.431688		-1.431688		230.0096879999		-2.449228		-2.601504

				0		0		1.484639		1.020387		285.324712		104.258911		1.4287115		-1.4287115		253.0745865001		-2.4490985		-2.746242

				0		0		1.484697		1.023281		285.321765		104.255941		1.425753		-1.425753		276.0000029999		-2.449034		-2.6589239999

				0		0		1.484652		1.026163		285.318804		104.252969		1.4227865		-1.4227865		298.9874115		-2.4489495		-2.642742

				0		0		1.484697		1.029029		285.315848		104.250031		1.4198395		-1.4198395		321.8237145		-2.4488685		-2.616066

				0		0		1.484755		1.031928		285.312887		104.247079		1.416883		-1.416883		344.7336330001		-2.448811		-2.5037640001

				0		0		1.484733		1.034785		285.309943		104.244127		1.413935		-1.413935		367.5776850001		-2.44872		-2.5129800001

				0		0		1.484764		1.037687		285.306976		104.241138		1.410957		-1.410957		390.6542069998		-2.448644		-2.4649559999

				0		0		1.484768		1.040545		285.304014		104.238204		1.408009		-1.408009		413.4982590001		-2.448554		-2.470572

				0		0		1.484828		1.043434		285.301055		104.235225		1.40504		-1.40504		436.5050399999		-2.448474		-2.43792

				0		0		1.484851		1.046379		285.298091		104.232252		1.4020715		-1.4020715		459.5079465		-2.4484505		-2.201922

				0		0		1.484851		1.049262		285.295115		104.229286		1.3991005		-1.3991005		482.5302255		-2.4483625		-2.197854

				0		0		1.484895		1.052181		285.292162		104.22633		1.396146		-1.396146		505.4246459999		-2.448327		-2.0065679999

				0		0		1.484888		1.055124		285.289186		104.223348		1.393167		-1.393167		528.5089170002		-2.448291		-1.8144360001

				0		0		1.484936		1.058082		285.286208		104.220408		1.390208		-1.390208		551.438208		-2.44829		-1.498464

				0		0		1.484923		1.06104		285.283263		104.217437		1.38725		-1.38725		574.35975		-2.44829		-1.179

				0		0		1.484936		1.063954		285.280297		104.214478		1.3842875		-1.3842875		597.3161625		-2.4482415		-1.03365

				0		0		1.484957		1.066919		285.27732		104.211512		1.381316		-1.381316		620.342316		-2.448235		-0.736128

				0		0		1.484978		1.069923		285.274344		104.208544		1.378344		-1.378344		643.372344		-2.448267		-0.299952

				0		0		1.485023		1.072843		285.271384		104.205609		1.3753965		-1.3753965		666.2125215		-2.4482395		-0.080622

				0		0		1.484899		1.075693		285.268428		104.202646		1.372437		-1.372437		689.1456870001		-2.44813		-0.155196

				0		0		1.485031		1.07876		285.265476		104.199696		1.369486		-1.369486		712.012986		-2.448246		0.581112

				0		0		1.485047		1.081718		285.26255		104.196743		1.3665465		-1.3665465		734.7911715		-2.4482645		0.965178

				0		0		1.48507		1.084716		285.259589		104.193739		1.363564		-1.363564		757.902564		-2.44828		1.343088

				0		0		1.485111		1.087651		285.256624		104.190775		1.3605995		-1.3605995		780.8744745		-2.4482505		1.557054

				0		0		1.485131		1.090676		285.253666		104.1878		1.357633		-1.357633		803.8618830001		-2.448309		2.088036

				0		0		1.485104		1.093615		285.250754		104.184894		1.354724		-1.354724		826.4037240002		-2.448339		2.5102079999

				0		0		1.485152		1.096559		285.247762		104.18193		1.351746		-1.351746		849.4802459998		-2.448305		2.7094320001

				0		0		1.485229		1.099528		285.244806		104.178979		1.3487925		-1.3487925		872.3669175002		-2.4483205		3.0842099999

				0		0		1.485212		1.102551		285.241834		104.17603		1.345832		-1.345832		895.307832		-2.448383		3.628944

				0		0		1.485239		1.105521		285.238889		104.173067		1.342878		-1.342878		918.1983780001		-2.448399		4.0055759999

				0		0		1.485231		1.108436		285.235926		104.170097		1.3399115		-1.3399115		941.1857865		-2.4483475		4.140558

				0		0		1.48532		1.111296		285.232964		104.167138		1.336951		-1.336951		964.1267010002		-2.448247		4.0984919999

				0		0		1.485339		1.114168		285.229997		104.164178		1.3339875		-1.3339875		987.0908625		-2.4481555		4.08915

				0		0		1.485368		1.117036		285.227034		104.161211		1.3310225		-1.3310225		1010.0666475001		-2.4480585		4.06017

				0		0		1.485383		1.119858		285.224064		104.158244		1.328054		-1.328054		1033.0695540001		-2.447912		3.8533679999

				0		0		1.485405		1.122652		285.221104		104.155314		1.325109		-1.325109		1055.8903589998		-2.447761		3.6278280001

				0		0		1.485421		1.125462		285.218167		104.152359		1.322163		-1.322163		1078.7189130001		-2.447625		3.456396

				0		0		1.485466		1.128291		285.215209		104.149414		1.3192115		-1.3192115		1101.5900865		-2.4475025		3.334158

				0		0		1.485509		1.131095		285.212232		104.146433		1.3162325		-1.3162325		1124.6743575001		-2.4473275		3.0258899999

				0		0		1.485491		1.133926		285.209277		104.143489		1.313283		-1.313283		1147.5300330001		-2.447209		2.9178359999

				0		0		1.485536		1.13668		285.206314		104.140514		1.310314		-1.310314		1170.536814		-2.446994		2.464488

				0		0		1.485597		1.139489		285.203352		104.137543		1.3073475		-1.3073475		1193.5242225001		-2.4468365		2.21787

				0		0		1.485585		1.142222		285.200426		104.13459		1.304408		-1.304408		1216.302408		-2.44663		1.791936

				0		0		1.485611		1.144947		285.197479		104.131626		1.3014525		-1.3014525		1239.2045775001		-2.4463995		1.2813299999

				0		0		1.485649		1.147708		285.194507		104.128649		1.298478		-1.298478		1262.2539780001		-2.446186		0.833976

				0		0		1.485637		1.150492		285.191546		104.125661		1.2955035		-1.2955035		1285.3033785		-2.4459955		0.469422

				0		0		1.485686		1.153232		285.188602		104.122734		1.292568		-1.292568		1308.0505680001		-2.4458		0.082656

				0		0		1.485685		1.156007		285.185637		104.119782		1.2896095		-1.2896095		1330.9759845001		-2.4456165		-0.2584260001

				0		0		1.485742		1.158731		285.182687		104.116825		1.286656		-1.286656		1353.8626560001		-2.445387		-0.765648

				0		0		1.485779		1.161499		285.179727		104.113861		1.283694		-1.283694		1376.815194		-2.445193		-1.144152

				0		0		1.485828		1.164311		285.176729		104.110899		1.280714		-1.280714		1399.9072139999		-2.445025		-1.4271119999

				0		0		1.485784		1.167056		285.173751		104.1079		1.2777255		-1.2777255		1423.0651005		-2.4447815		-1.980954

				0		0		1.485776		1.169882		285.17077		104.104907		1.2747385		-1.2747385		1446.2113635001		-2.4446205		-2.2379580001

				0		0		1.485838		1.17263		285.167808		104.101945		1.2717765		-1.2717765		1469.1639015001		-2.4444065		-2.688462

				0		0		1.48592		1.175362		285.164845		104.09898		1.2688125		-1.2688125		1492.1319375		-2.4441745		-3.20355

				0		0		1.485905		1.178177		285.161896		104.096018		1.265857		-1.265857		1515.0341069999		-2.444034		-3.390156

				0		0		1.485933		1.180991		285.158914		104.093037		1.2628755		-1.2628755		1538.1377505002		-2.4438665		-3.6711540001

				0		0		1.485987		1.183748		285.15595		104.090075		1.2599125		-1.2599125		1561.0980374999		-2.4436605		-4.09275

				0		0		1.486011		1.186583		285.152995		104.087126		1.2569605		-1.2569605		1583.9730855001		-2.4435435		-4.195134

				0		0		1.486055		1.189411		285.150032		104.084159		1.2539955		-1.2539955		1606.9488705		-2.4434065		-4.368114

				0		0		1.486094		1.192231		285.147065		104.081179		1.251022		-1.251022		1629.990522		-2.443253		-4.599576

				0		0		1.486083		1.195041		285.144128		104.078232		1.24808		-1.24808		1652.7880799999		-2.443121		-4.7570399999

				0		0		1.486138		1.197944		285.14118		104.075303		1.2451415		-1.2451415		1675.5585164999		-2.4430855		-4.5674819999

				0		0		1.48616		1.200698		285.138253		104.072335		1.242194		-1.242194		1698.3986939999		-2.442892		-4.945752

				0		0		1.48619		1.20357		285.135299		104.069386		1.2392425		-1.2392425		1721.2698675001		-2.4428125		-4.91319

				0		0		1.486206		1.206417		285.132338		104.066433		1.2362855		-1.2362855		1744.1836604999		-2.4427025		-4.989834

				0		0		1.486243		1.209303		285.129393		104.063482		1.2333375		-1.2333375		1767.0277125002		-2.4426405		-4.8946500001

				0		0		1.486279		1.212246		285.126461		104.06055		1.2304055		-1.2304055		1789.7477805001		-2.4426515		-4.538394

				0		0		1.486343		1.215152		285.123495		104.057621		1.227458		-1.227458		1812.5879580001		-2.44261		-4.3694640001

				0		0		1.486315		1.218119		285.120554		104.05468		1.224517		-1.224517		1835.3777669999		-2.442636		-3.9582359999

				0		0		1.486383		1.221215		285.11759		104.051711		1.2215505		-1.2215505		1858.3651755		-2.4427655		-3.171654

				0		0		1.486431		1.224168		285.114615		104.048755		1.218585		-1.218585		1881.3448350001		-2.442753		-2.89638

				0		0		1.486457		1.227165		285.111662		104.04583		1.215646		-1.215646		1904.1191459998		-2.442811		-2.3701679999

				0		0		1.486516		1.230019		285.108716		104.042874		1.212695		-1.212695		1926.986445		-2.442714		-2.40066

				0		0		1.486528		1.233055		285.105765		104.039919		1.209742		-1.209742		1949.869242		-2.442797		-1.782936

				0		0		1.486563		1.236154		285.102805		104.036958		1.2067815		-1.2067815		1972.8101565		-2.4429355		-0.964602

				0		0		1.486605		1.239035		285.099852		104.033995		1.2038235		-1.2038235		1995.7316985		-2.4428585		-0.922338

				0		0		1.486631		1.241968		285.096888		104.031028		1.200858		-1.200858		2018.7113580001		-2.442826		-0.7190640001

				0		0		1.486789		1.24503		285.09393		104.028064		1.197897		-1.197897		2041.6561470001		-2.442927		-0.0356760001

				0		0		1.486829		1.247969		285.090997		104.025135		1.194966		-1.194966		2064.368466		-2.442935		0.309672

				0		0		1.486875		1.250943		285.08804		104.022173		1.1920065		-1.1920065		2087.3016315001		-2.4429495		0.681498

				0		0		1.486917		1.253842		285.085095		104.019155		1.189025		-1.189025		2110.4052749999		-2.442867		0.7065000001

				0		0		1.48695		1.256784		285.082159		104.0162		1.1860795		-1.1860795		2133.2299545002		-2.4428635		1.0120139999

				0		0		1.486997		1.25976		285.079211		104.013255		1.183133		-1.183133		2156.062383		-2.442893		1.436436

				0		0		1.487034		1.262624		285.076268		104.010321		1.1801945		-1.1801945		2178.8328195		-2.4428185		1.485594

				0		0		1.487043		1.265518		285.073333		104.007388		1.1772605		-1.1772605		2201.5683855001		-2.4427785		1.658466

				0		0		1.487107		1.268397		285.070377		104.004449		1.174313		-1.174313		2224.4085629999		-2.44271		1.730196

				0		0		1.487138		1.271289		285.067413		104.001501		1.171357		-1.171357		2247.314607		-2.442646		1.819044

				0		0		1.487001		1.274115		285.06444		103.998537		1.1683885		-1.1683885		2270.3175135001		-2.4425035		1.626642

				0		0		1.48707		1.276918		285.061488		103.995581		1.1654345		-1.1654345		2293.2080595		-2.4423525		1.402074

				0		0		1.487082		1.279881		285.058539		103.992648		1.1624935		-1.1624935		2315.9978684999		-2.4423745		1.798902

				0		0		1.48715		1.282673		285.055601		103.989691		1.159546		-1.159546		2338.8380459999		-2.442219		1.557432

				0		0		1.487204		1.285597		285.052606		103.986723		1.1565645		-1.1565645		2361.9416895		-2.4421615		1.672434

				0		0		1.487169		1.288456		285.049655		103.983768		1.1536115		-1.1536115		2384.8244865001		-2.4420675		1.6529579999

				0		0		1.487236		1.291274		285.046687		103.980833		1.15066		-1.15066		2407.6956599999		-2.441934		1.4911200001

				0		0		1.487264		1.294273		285.043731		103.977862		1.1476965		-1.1476965		2430.6598215		-2.4419695		1.938978

				0		0		1.487305		1.297084		285.040781		103.974893		1.144737		-1.144737		2453.5929870001		-2.441821		1.724004

				0		0		1.487349		1.29989		285.037823		103.971938		1.1417805		-1.1417805		2476.5029054999		-2.4416705		1.501506

				0		0		1.487368		1.302803		285.034862		103.968965		1.1388135		-1.1388135		2499.4941885		-2.4416165		1.627542

				0		0		1.48736		1.305515		285.031909		103.965993		1.135851		-1.135851		2522.4506010002		-2.441366		1.0456919999

				0		0		1.487394		1.30837		285.028936		103.96304		1.132888		-1.132888		2545.4108879999		-2.441258		0.976896

				0		0		1.487463		1.311314		285.025981		103.960066		1.1299235		-1.1299235		2568.3827985001		-2.4412375		1.223262

				0		0		1.487401		1.314056		285.023027		103.957096		1.1269615		-1.1269615		2591.3353364998		-2.4410175		0.7511580001

				0		0		1.487405		1.317028		285.020065		103.954132		1.1239985		-1.1239985		2614.2956235		-2.4410265		1.103562

				0		0		1.487315		1.319763		285.017101		103.951166		1.1210335		-1.1210335		2637.2714084999		-2.4407965		0.595782

				0		0		1.487342		1.322517		285.014168		103.948268		1.118118		-1.118118		2659.8636180001		-2.440635		0.3292559999

				0		0		1.487583		1.325444		285.011188		103.945299		1.1151435		-1.1151435		2682.9130184999		-2.4405875		0.4795020001

				0		0		1.487661		1.328173		285.00823		103.942343		1.1121865		-1.1121865		2705.8268115		-2.4403595		-0.021942

				0		0		1.48741		1.331072		285.005254		103.939373		1.1092135				-3.154		-2.4402855		0.0327419999

				0		0		1.487442		1.333832		285.002284		103.936407		1.1062455				4.148		-2.4400775		-0.3955140001

				0		0		1.48743		1.336659		284.999311		103.933428		1.1032695				fit		-2.4399285		-0.6105060001

				0		0		1.48751		1.339479		284.996354		103.930423		1.1002885		CAC 0		CAC 0		-2.4397675		-0.868158

				0		0		1.487615		1.342302		284.993392		103.927487		1.0973395		-1.0973395		2820.8762145002		-2.4396415		-1.0032660001

				0		0		1.487537		1.345135		284.990414		103.924513		1.0943635		-1.0943635		2843.9372385001		-2.4394985		-1.196658

				0		0		1.487763		1.347942		284.987431		103.921541		1.091386		-1.091386		2867.009886		-2.439328		-1.488888

				0		0		1.487517		1.350782		284.984452		103.918584		1.088418		-1.088418		2890.0089180001		-2.4392		-1.629144

				0		0		1.48751		1.353624		284.981457		103.915626		1.0854415		-1.0854415		2913.0738165002		-2.4390655		-1.7918820001

				0		0		1.487578		1.35648		284.97852		103.912644		1.082482		-1.082482		2936.006982		-2.438962		-1.844856

				0		0		1.487584		1.359338		284.975542		103.909652		1.079497		-1.079497		2959.137747		-2.438835		-1.979676

				0		0		1.487598		1.362205		284.972565		103.906665		1.076515		-1.076515		2982.245265		-2.43872		-2.07162

				0		0		1.487587		1.365072		284.969582		103.903695		1.0735385		-1.0735385		3005.3101634999		-2.4386105		-2.144358

				0		0		1.487909		1.367853		284.966627		103.900724		1.0705755		-1.0705755		3028.2704505001		-2.4384285		-2.479554

				0		0		1.487857		1.370664		284.963662		103.897744		1.067603		-1.067603		3051.3043530001		-2.438267		-2.739924

				0		0		1.487905		1.373506		284.960686		103.894808		1.064647		-1.064647		3074.2103969999		-2.438153		-2.831076

				0		0		1.487864		1.376389		284.957705		103.891818		1.0616615		-1.0616615		3097.3450365001		-2.4380505		-2.8776420001

				0		0		1.487983		1.379242		284.954757		103.888871		1.058714		-1.058714		3120.1852140002		-2.437956		-2.8995120001

				0		0		1.487988		1.382115		284.951791		103.885926		1.0557585		-1.0557585		3143.0873835		-2.4378735		-2.877318

				0		0		1.488061		1.384931		284.94884		103.883014		1.052827		-1.052827		3165.8035769999		-2.437758		-2.976516

				0		0		1.488053		1.387781		284.945873		103.880041		1.049857		-1.049857		3188.818107		-2.437638		-3.087756

				0		0		1.488074		1.390628		284.942911		103.877068		1.0468895		-1.0468895		3211.8132645001		-2.4375175		-3.201066

				0		0		1.48805		1.393568		284.939936		103.874092		1.043914		-1.043914		3234.870414		-2.437482		-3.007512

				0		0		1.488171		1.396449		284.936976		103.871126		1.040951		-1.040951		3257.8307009999		-2.4374		-2.982708

				0		0		1.488149		1.399335		284.934009		103.868152		1.0379805		-1.0379805		3280.8491055		-2.4373155		-2.966094

				0		0		1.488188		1.402218		284.931066		103.86519		1.035028		-1.035028		3303.7280280001		-2.437246		-2.8974240001

				0		0		1.488196		1.405154		284.928091		103.862236		1.0320635		-1.0320635		3326.6999385001		-2.4372175		-2.679858

				0		0		1.488248		1.408061		284.925137		103.859279		1.029108		-1.029108		3349.6021079999		-2.437169		-2.535264

				0		0		1.488236		1.411017		284.922185		103.856314		1.0261495		-1.0261495		3372.5275245		-2.4371665		-2.224746

				0		0		1.48825		1.413949		284.919237		103.853355		1.023196		-1.023196		3395.4141959999		-2.437145		-1.983168

				0		0		1.488277		1.416873		284.916283		103.850395		1.020239		-1.020239		3418.327989		-2.437112		-1.782612

				0		0		1.488312		1.419903		284.91331		103.847435		1.0172725		-1.0172725		3441.3153974999		-2.4371755		-1.2336299999

				0		0		1.488334		1.422858		284.910343		103.844432		1.0142875		-1.0142875		3464.4461625		-2.4371455		-1.01925

				0		0		1.488353		1.425853		284.907382		103.841417		1.0112995		-1.0112995		3487.6001745002		-2.4371525		-0.6713460001

				0		0		1.488382		1.428858		284.904412		103.838455		1.0083335		-1.0083335		3510.5837085001		-2.4371915		-0.210618

				0		0		1.488379		1.431792		284.901456		103.835499		1.0053775		-1.0053775		3533.4897525002		-2.4371695		0.0294299999

				0		0		1.48844		1.434794		284.8985		103.832539		1.0024195		-1.0024195		3556.4112945		-2.4372135		0.507294

				0		0		1.488403		1.437679		284.895519		103.829575		0.999447		-0.999447		3579.445197		-2.437126		0.513324

				0		0		1.488449		1.440742		284.892538		103.826631		0.9964845		-0.9964845		3602.4016094999		-2.4372265		1.195074

				0		0		1.488492		1.44369		284.88956		103.823658		0.993509		-0.993509		3625.4587590001		-2.437199		1.417428

				0		0		1.488521		1.446683		284.886603		103.820705		0.990554		-0.990554		3648.357054		-2.437237		1.873368

				0		0		1.488548		1.449766		284.883642		103.817754		0.987598		-0.987598		3671.2630980001		-2.437364		2.649816

				0		0		1.488547		1.452737		284.880669		103.814804		0.9846365		-0.9846365		3694.2117615001		-2.4373735		3.003858

				0		0		1.488583		1.455723		284.877705		103.811823		0.981664		-0.981664		3717.245664		-2.437387		3.373488

				0		0		1.488621		1.45869		284.874735		103.808836		0.9786855		-0.9786855		3740.3260605001		-2.4373755		3.6537659999

				0		0		1.488368		1.46147		284.871786		103.805892		0.975739		-0.975739		3763.158489		-2.437209		3.372588

				0		0		1.488399		1.464357		284.868828		103.80293		0.972779		-0.972779		3786.095529		-2.437136		3.429468

				0		0		1.488518		1.467296		284.865887		103.799982		0.9698345		-0.9698345		3808.9124595001		-2.4371305		3.727674

				0		0		1.488637		1.470189		284.86292		103.797031		0.9668755		-0.9668755		3831.8417505001		-2.4370645		3.809646

				0		0		1.488387		1.472935		284.859983		103.794076		0.9639295		-0.9639295		3854.6703044999		-2.4368645		3.407814

				0		0		1.488536		1.475822		284.857012		103.791099		0.9609555		-0.9609555		3877.7158305001		-2.4367775		3.4158059999

				0		0		1.488555		1.47868		284.854042		103.78812		0.957981		-0.957981		3900.7652310001		-2.436661		3.317652

				0		0		1.488595		1.481521		284.851066		103.785161		0.9550135		-0.9550135		3923.7603884999		-2.4365345		3.182742

				0		0		1.488733		1.484363		284.848104		103.782241		0.9520725		-0.9520725		3946.5501975001		-2.4364355		3.14397

				0		0		1.488538		1.487089		284.845142		103.779267		0.9491045		-0.9491045		3969.5492295		-2.4361935		2.593314

				0		0		1.488526		1.489819		284.842175		103.776298		0.9461365		-0.9461365		3992.5482615		-2.4359555		2.057058

				0		0		1.488565		1.492655		284.839211		103.77332		0.9431655		-0.9431655		4015.5705405001		-2.4358205		1.891926

				0		0		1.488523		1.495439		284.836252		103.770375		0.9402135		-0.9402135		4038.4455885		-2.4356525		1.605942

				0		0		1.488555		1.498181		284.83328		103.767421		0.9372505		-0.9372505		4061.4058755		-2.4354315		1.130346

				0		0		1.488661		1.500971		284.830322		103.764479		0.9343005		-0.9343005		4084.2654255		-2.4352715		0.872946

				0		0		1.488667		1.503746		284.827356		103.761515		0.9313355		-0.9313355		4107.2412104999		-2.4350815		0.5091660001

				0		0		1.488735		1.506545		284.824411		103.758565		0.928388		-0.928388		4130.0813879999		-2.434933		0.292896

				0		0		1.488743		1.509326		284.821465		103.75555		0.9254075		-0.9254075		4153.1772825002		-2.4347335		-0.1034100001

				0		0		1.488784		1.512095		284.818508		103.752598		0.922453		-0.922453		4176.0717030001		-2.434548		-0.452124

				0		0		1.488858		1.514927		284.81554		103.749644		0.919492		-0.919492		4199.0164920001		-2.434419		-0.596736

				0		0		1.488934		1.517723		284.812566		103.746663		0.9165145		-0.9165145		4222.0891395		-2.4342375		-0.928566

				0		0		1.48894		1.520482		284.809597		103.743678		0.9135375		-0.9135375		4245.1579125001		-2.4340195		-1.39185

				0		0		1.488822		1.523325		284.806616		103.740719		0.9105675		-0.9105675		4268.1724424999		-2.4338925		-1.52829

				0		0		1.488967		1.526057		284.803663		103.737752		0.9076075		-0.9076075		4291.1094825001		-2.4336645		-2.0294100001

				0		0		1.488993		1.528902		284.800704		103.734784		0.904644		-0.904644		4314.0736440001		-2.433546		-2.135952

				0		0		1.489175		1.531596		284.797758		103.731813		0.9016855		-0.9016855		4336.9990605001		-2.4332815		-2.7686340001

				0		0		1.489473		1.534289		284.794801		103.728882		0.8987415		-0.8987415		4359.8121165		-2.4330305		-3.354282

				0		0		1.489576		1.537041		284.791821		103.725912		0.8957665		-0.8957665		4382.8653914999		-2.4328075		-3.835782

				0		0		1.489598		1.539847		284.788858		103.722954		0.892806		-0.892806		4405.8063059999		-2.432653		-4.072248

				0		0		1.489618		1.542726		284.785887		103.719991		0.889839		-0.889839		4428.797589		-2.432565		-4.068612

				0		0		1.48967		1.545524		284.782929		103.717069		0.886899		-0.886899		4451.579649		-2.432423		-4.262292

				0		0		1.489715		1.548331		284.779965		103.714085		0.883925		-0.883925		4474.625175		-2.432256		-4.5423

				0		0		1.489765		1.551197		284.777024		103.711141		0.8809825		-0.8809825		4497.4266075001		-2.4321795		-4.49991

				0		0		1.489779		1.553968		284.774071		103.708205		0.878038		-0.878038		4520.243538		-2.432006		-4.806504

				0		0		1.489862		1.556835		284.771117		103.705249		0.875083		-0.875083		4543.1418330001		-2.431918		-4.804164

				0		0		1.489907		1.559712		284.768143		103.702271		0.872107		-0.872107		4566.202857		-2.431819		-4.839156

				0		0		1.489945		1.562581		284.765194		103.699343		0.8691685		-0.8691685		4588.9732935		-2.4317495		-4.771998

				0		0		1.489984		1.565431		284.762251		103.696371		0.866211		-0.866211		4611.8909610001		-2.431642		-4.839588

				0		0		1.490019		1.568379		284.759307		103.693414		0.8632605		-0.8632605		4634.7543855		-2.4316395		-4.529934

				0		0		1.490071		1.571421		284.756332		103.690448		0.86029		-0.86029		4657.7727900001		-2.431711		-3.95172

				0		0		1.490105		1.574349		284.753386		103.687487		0.8573365		-0.8573365		4680.6594615		-2.4316855		-3.724542

				0		0		1.490212		1.577359		284.750408		103.684534		0.854371		-0.854371		4703.6391210001		-2.43173		-3.244068

				0		0		1.49021		1.580493		284.747458		103.681563		0.8514105		-0.8514105		4726.5800355001		-2.4319035		-2.2997340001

				0		0		1.490261		1.583375		284.744507		103.678599		0.848453		-0.848453		4749.4977029999		-2.431828		-2.252124

				0		0		1.490327		1.586399		284.741562		103.675647		0.8455045		-0.8455045		4772.3456295002		-2.4319035		-1.6618860001

				0		0		1.490363		1.589548		284.738591		103.672691		0.842541		-0.842541		4795.3097910001		-2.432089		-0.6740280001

				0		0		1.490401		1.592445		284.735638		103.669727		0.8395825		-0.8395825		4818.2352075002		-2.4320275		-0.5759100001

				0		0		1.490441		1.595469		284.73266		103.666713		0.8365865		-0.8365865		4841.4512114999		-2.4320555		-0.151542

				0		0		1.490488		1.598402		284.729691		103.663748		0.8336195		-0.8336195		4864.4424945		-2.4320215		0.046494

				0		0		1.490638		1.601229		284.72672		103.660814		0.830667		-0.830667		4887.321417		-2.431896		-0.086436

				0		0		1.490669		1.604135		284.723765		103.657853		0.827709		-0.827709		4910.242959		-2.431844		0.045828

				0		0		1.49066		1.607103		284.720805		103.654888		0.8247465		-0.8247465		4933.1993715002		-2.4318495		0.3855779999

				0		0		1.490726		1.610057		284.717836		103.651961		0.8217985		-0.8217985		4956.0434235002		-2.4318555		0.7255619999

				0		0		1.490548		1.612983		284.714859		103.648972		0.8188155		-0.8188155		4979.1586905		-2.4317985		0.842526

				0		0		1.490831		1.615937		284.711902		103.645995		0.8158485		-0.8158485		5002.1499735001		-2.4317855		1.116162

				0		0		1.490879		1.618848		284.70893		103.643014		0.812872		-0.812872		5025.214872		-2.43172		1.201824

				0		0		1.490916		1.621763		284.705948		103.640037		0.8098925		-0.8098925		5048.3030175001		-2.4316555		1.29141

				0		0		1.490943		1.624743		284.702966		103.637036		0.806901		-0.806901		5071.4841509999		-2.431644		1.573092

				0		0		1.491003		1.627594		284.700009		103.634062		0.8039355		-0.8039355		5094.4638105		-2.4315295		1.481166

				0		0		1.491048		1.630479		284.697049		103.631112		0.8009805		-0.8009805		5117.3621054999		-2.4314595		1.548306

				0		0		1.49093		1.633221		284.694076		103.628133		0.7980045		-0.7980045		5140.4231295001		-2.4312255		1.027314

				0		0		1.490978		1.636134		284.691115		103.625154		0.7950345		-0.7950345		5163.4376594999		-2.4311685		1.1428740001

				0		0		1.491012		1.638977		284.68815		103.622197		0.7920735		-0.7920735		5186.3824485001		-2.4310505		1.037862

				0		0		1.491059		1.641844		284.685176		103.619253		0.7891145		-0.7891145		5209.3117394999		-2.4309585		1.026234

				0		0		1.491151		1.644726		284.682206		103.616282		0.786144		-0.786144		5232.3301439999		-2.43087		1.028448

				0		0		1.491178		1.647557		284.679243		103.613313		0.783178		-0.783178		5255.3136780001		-2.430735		0.862776

				0		0		1.491268		1.650393		284.676293		103.610358		0.7802255		-0.7802255		5278.1926005		-2.4306185		0.762246

				0		0		1.491256		1.653278		284.673325		103.607389		0.777257		-0.777257		5301.1955070001		-2.430535		0.782244

				0		0		1.491357		1.656145		284.670355		103.604429		0.774292		-0.774292		5324.1712920002		-2.430437		0.7496639999

				0		0		1.491337		1.659022		284.667376		103.601448		0.771312		-0.771312		5347.263312		-2.430334		0.700704

				0		0		1.49139		1.661822		284.664414		103.598505		0.7683595		-0.7683595		5370.1422345		-2.4301815		0.470574

				0		0		1.491437		1.664635		284.661445		103.595535		0.76539		-0.76539		5393.15289		-2.430025		0.22788

				0		0		1.491461		1.667517		284.658492		103.592584		0.762438		-0.762438		5416.027938		-2.429955		0.294696

				0		0		1.491527		1.670313		284.655515		103.589606		0.7594605		-0.7594605		5439.1005855001		-2.4297735		-0.037134

				0		0		1.491526		1.673146		284.652567		103.58666		0.7565135		-0.7565135		5461.9368885001		-2.4296595		-0.1292580001

				0		0		1.491596		1.676023		284.649585		103.583659		0.753522		-0.753522		5485.118022		-2.429545		-0.218376

				0		0		1.491435		1.678858		284.646614		103.580695		0.7505545		-0.7505545		5508.1131795001		-2.4294125		-0.374886

				0		0		1.491464		1.681715		284.643632		103.577653		0.7475425		-0.7475425		5531.4531674999		-2.4292575		-0.60759

				0		0		1.491402		1.684559		284.640657		103.574677		0.744567		-0.744567		5554.5103170001		-2.429126		-0.759636

				0		0		1.491726		1.687384		284.637685		103.571694		0.7415895		-0.7415895		5577.5829645002		-2.4289735		-0.9870660001

				0		0		1.491769		1.690153		284.634744		103.568741		0.7386425		-0.7386425		5600.4192675		-2.4287955		-1.30959

				0		0		1.491777		1.692991		284.631768		103.565774		0.735671		-0.735671		5623.445421		-2.428662		-1.469268

				0		0		1.491787		1.695811		284.628809		103.562856		0.7327325		-0.7327325		5646.2158575		-2.4285435		-1.57851

				0		0		1.491616		1.698651		284.625851		103.559916		0.7297835		-0.7297835		5669.0676585		-2.4284345		-1.652418

				0		0		1.49156		1.701536		284.622881		103.556943		0.726812		-0.726812		5692.093812		-2.428348		-1.642896

				0		0		1.491906		1.704321		284.619899		103.553971		0.723835		-0.723835		5715.1625850002		-2.428156		-2.0125800001

				0		0		1.491931		1.707144		284.61696		103.551036		0.720898		-0.720898		5737.921398		-2.428042		-2.105784

				0		0		1.49199		1.709993		284.613977		103.548063		0.71792		-0.71792		5760.9979200001		-2.427913		-2.24856

				0		0		1.492015		1.712827		284.611036		103.545099		0.7149675		-0.7149675		5783.8768425		-2.4277945		-2.35629

				0		0		1.492045		1.715728		284.608049		103.542137		0.711993		-0.711993		5806.9262430002		-2.427721		-2.2996440001

				0		0		1.492051		1.718541		284.605092		103.539169		0.7090305		-0.7090305		5829.8826554999		-2.4275715		-2.517894

				0		0		1.492099		1.72137		284.602132		103.536212		0.706072		-0.706072		5852.8080720002		-2.427442		-2.6645760001

				0		0		1.49213		1.724214		284.599173		103.533251		0.703112		-0.703112		5875.745112		-2.427326		-2.762496

				0		0		1.492162		1.727068		284.596209		103.530313		0.700161		-0.700161		5898.6124109999		-2.427229		-2.792988

				0		0		1.492126		1.729981		284.593243		103.527334		0.6971885		-0.6971885		5921.6463135001		-2.4271695		-2.6861580001

				0		0		1.492229		1.732828		284.59028		103.524359		0.6942195		-0.6942195		5944.6530945		-2.4270475		-2.804706

				0		0		1.492201		1.735702		284.587301		103.521381		0.691241		-0.691241		5967.7334909998		-2.426943		-2.8592279999

				0		0		1.492249		1.738584		284.584308		103.518408		0.688258		-0.688258		5990.8487580001		-2.426842		-2.900664

				0		0		1.492356		1.741463		284.581336		103.515425		0.6852805		-0.6852805		6013.9214055		-2.4267435		-2.933694

				0		0		1.492371		1.744388		284.578348		103.512419		0.6822835		-0.6822835		6037.1451584999		-2.4266715		-2.869218

				0		0		1.492462		1.747279		284.575376		103.509439		0.6793075		-0.6793075		6060.2061825001		-2.4265865		-2.85381

				0		0		1.492446		1.750136		284.572411		103.506472		0.6763415		-0.6763415		6083.1897165		-2.4264775		-2.925882

				0		0		1.492436		1.753039		284.569452		103.50353		0.673391		-0.673391		6106.0531409999		-2.42643		-2.778228

				0		0		1.492504		1.75588		284.566479		103.500567		0.670423		-0.670423		6129.052173		-2.426303		-2.914884

				0		0		1.492551		1.758815		284.563529		103.497622		0.6674755		-0.6674755		6151.8923505		-2.4262905		-2.641554

				0		0		1.492547		1.76173		284.560572		103.494655		0.6645135		-0.6645135		6174.8448885002		-2.4262435		-2.4908580001

				0		0		1.492572		1.764645		284.557601		103.49164		0.6615205		-0.6615205		6198.0376455		-2.4261655		-2.448414

				0		0		1.49259		1.76763		284.554655		103.488691		0.658573		-0.658573		6220.8778229999		-2.426203		-1.9950839999

				0		0		1.492597		1.770545		284.551711		103.485755		0.655633		-0.655633		6243.659883		-2.426178		-1.767564

				0		0		1.49246		1.773416		284.548741		103.482827		0.652684		-0.652684		6266.5116840001		-2.4261		-1.729872

				0		0		1.492549		1.776431		284.545786		103.479851		0.6497185		-0.6497185		6289.4913435		-2.4261495		-1.231398

				0		0		1.492558		1.779357		284.542781		103.476865		0.646723		-0.646723		6312.7034730001		-2.42608		-1.1580840001

				0		0		1.49253		1.782333		284.53985		103.473923		0.6437865		-0.6437865		6335.4584115		-2.4261195		-0.698742

				0		0		1.492572		1.785264		284.536891		103.47096		0.6408255		-0.6408255		6358.4032005		-2.4260895		-0.486954

				0		0		1.492611		1.788167		284.533946		103.467996		0.637871		-0.637871		6381.2976210001		-2.426038		-0.353268

				0		0		1.492493		1.791096		284.530987		103.465023		0.634905		-0.634905		6404.2811550002		-2.426001		-0.1661400001

				0		0		1.492648		1.794115		284.52802		103.462075		0.6319475		-0.6319475		6427.1988225		-2.4260625		0.37467

				0		0		1.492715		1.797133		284.525033		103.459087		0.62896		-0.62896		6450.34896		-2.426093		0.80712

				0		0		1.492735		1.800161		284.522055		103.456113		0.625984		-0.625984		6473.4099839999		-2.426145		1.3157280001

				0		0		1.492736		1.803093		284.519079		103.453141		0.62301		-0.62301		6496.45551		-2.426103		1.48572

				0		0		1.492769		1.806088		284.516114		103.450206		0.62006		-0.62006		6519.31506		-2.426148		1.96632

				0		0		1.492768		1.809066		284.513138		103.447227		0.6170825		-0.6170825		6542.3877074999		-2.4261485		2.28969

				0		0		1.492863		1.81201		284.51019		103.444261		0.6141255		-0.6141255		6565.3015005		-2.4261355		2.562246

				0		0		1.492856		1.814915		284.507238		103.441306		0.611172		-0.611172		6588.1881720001		-2.426087		2.7066239999

				0		0		1.492903		1.817927		284.504275		103.438351		0.608213		-0.608213		6611.1174629999		-2.42614		3.216996

				0		0		1.493014		1.820819		284.501327		103.435399		0.605263		-0.605263		6633.9770129999		-2.426082		3.326796

				0		0		1.492905		1.823654		284.498377		103.432444		0.6023105		-0.6023105		6656.8559354999		-2.4259645		3.2226660001

				0		0		1.492977		1.826496		284.495401		103.429503		0.599352		-0.599352		6679.7813519999		-2.425848		3.122784

				0		0		1.493076		1.8294		284.492446		103.426544		0.596395		-0.596395		6702.695145		-2.425795		3.25134

				0		0		1.492993		1.832178		284.489482		103.423578		0.59343		-0.59343		6725.6709299999		-2.425608		2.89836

				0		0		1.493076		1.835025		284.486524		103.420652		0.590488		-0.590488		6748.468488		-2.425513		2.874096

				0		0		1.493142		1.837856		284.483566		103.417674		0.58752		-0.58752		6771.4675199999		-2.425376		2.70144

				0		0		1.493149		1.840685		284.480613		103.414716		0.5845645		-0.5845645		6794.3696895		-2.4252495		2.565234

				0		0		1.493236		1.843511		284.477665		103.411747		0.581606		-0.581606		6817.295106		-2.425117		2.407752

				0		0		1.493287		1.846327		284.474696		103.408778		0.578637		-0.578637		6840.3018870001		-2.424964		2.177604

				0		0		1.493284		1.849119		284.471731		103.405797		0.575664		-0.575664		6863.3396640001		-2.424783		1.847088

				0		0		1.493191		1.851875		284.468775		103.402793		0.572684		-0.572684		6886.4316839999		-2.424559		1.362528

				0		0		1.493317		1.854711		284.465804		103.399814		0.569709		-0.569709		6909.4849590001		-2.42442		1.183428

				0		0		1.493417		1.857517		284.462839		103.396879		0.566759		-0.566759		6932.3445090001		-2.424276		0.983628

				0		0		1.493409		1.860287		284.459868		103.393911		0.5637895		-0.5637895		6955.3551645001		-2.4240765		0.5861339999

				0		0		1.49344		1.86306		284.456879		103.390954		0.5608165		-0.5608165		6978.3929414999		-2.4238765		0.1872180001

				0		0		1.493528		1.865874		284.453884		103.387989		0.5578365		-0.5578365		7001.4849614999		-2.4237105		-0.088542

				0		0		1.49354		1.868633		284.45092		103.385041		0.5548805		-0.5548805		7024.3910055		-2.4235135		-0.478494

				0		0		1.49359		1.871435		284.447972		103.382075		0.5519235		-0.5519235		7047.3047985001		-2.4233585		-0.717138

				0		0		1.493644		1.874225		284.445017		103.379118		0.5489675		-0.5489675		7070.2108425		-2.4231925		-0.99549

				0		0		1.493645		1.87699		284.442047		103.37616		0.5460035		-0.5460035		7093.1788784999		-2.4229935		-1.391778

				0		0		1.493729		1.879812		284.439099		103.37321		0.5430545		-0.5430545		7116.0306794999		-2.4228665		-1.530486

				0		0		1.493734		1.882603		284.436117		103.370224		0.5400705		-0.5400705		7139.1536954999		-2.4226735		-1.903014

				0		0		1.493778		1.885384		284.433159		103.367265		0.537112		-0.537112		7162.0791119999		-2.422496		-2.222496

				0		0		1.49383		1.888212		284.430204		103.364315		0.5341595		-0.5341595		7184.9580344999		-2.4223715		-2.3518259999

				0		0		1.493906		1.890968		284.427251		103.361353		0.531202		-0.531202		7207.8757019999		-2.42217		-2.757816

				0		0		1.493894		1.893746		284.424285		103.358397		0.528241		-0.528241		7230.8204909999		-2.421987		-3.096828

				0		0		1.493969		1.896558		284.421339		103.355439		0.525289		-0.525289		7253.6955390001		-2.421847		-3.282012

				0		0		1.494024		1.899398		284.418372		103.352483		0.5223275		-0.5223275		7276.6442025001		-2.4217255		-3.39957

				0		0		1.494048		1.902254		284.415403		103.349519		0.519361		-0.519361		7299.631611		-2.421615		-3.476988

				0		0		1.494109		1.905074		284.412455		103.346549		0.516402		-0.516402		7322.560902		-2.421476		-3.657816

				0		0		1.49415		1.907877		284.409498		103.343596		0.513447		-0.513447		7345.4591970001		-2.421324		-3.8858760001

				0		0		1.494196		1.910778		284.406533		103.340629		0.510481		-0.510481		7368.442731		-2.421259		-3.799548

				0		0		1.494207		1.913652		284.403563		103.337679		0.507521		-0.507521		7391.379771		-2.421173		-3.789468

				0		0		1.49427		1.916501		284.400601		103.334698		0.5045495		-0.5045495		7414.4059245		-2.4210505		-3.909546

				0		0		1.494349		1.919394		284.397641		103.331759		0.5016		-0.5016		7437.2615999998		-2.420994		-3.7943999999

				0		0		1.494385		1.922276		284.394669		103.328795		0.498632		-0.498632		7460.2606319999		-2.420908		-3.7834559999

				0		0		1.494417		1.92522		284.391712		103.32584		0.495676		-0.495676		7483.1666760002		-2.420896		-3.5074080001

				0		0		1.494476		1.928219		284.388738		103.322873		0.4927055		-0.4927055		7506.1850805		-2.4209245		-3.083994

				0		0		1.494507		1.93118		284.385759		103.319919		0.489739		-0.489739		7529.1724889999		-2.420919		-2.783412

				0		0		1.494537		1.934213		284.382805		103.316951		0.486778		-0.486778		7552.1172779999		-2.420991		-2.2044239999

				0		0		1.4946		1.937239		284.379832		103.313947		0.4837895		-0.4837895		7575.2751645		-2.4210285		-1.746666

				0		0		1.494625		1.94018		284.376849		103.310974		0.4808115		-0.4808115		7598.3516865001		-2.4209915		-1.558242

				0		0		1.494694		1.943206		284.373889		103.308008		0.4778485		-0.4778485		7621.3119734998		-2.4210545		-1.0114379999

				0		0		1.49476		1.946135		284.370926		103.305025		0.4748755		-0.4748755		7644.3497505		-2.4210105		-0.848754

				0		0		1.494783		1.949125		284.367964		103.302039		0.4719015		-0.4719015		7667.3952765002		-2.4210265		-0.4699620001

				0		0		1.494858		1.952112		284.364996		103.299084		0.46894		-0.46894		7690.34394		-2.421052		-0.05832

				0		0		1.494879		1.955026		284.362059		103.296119		0.465989		-0.465989		7713.2112389999		-2.421015		0.127188

				0		0		1.494918		1.957983		284.359086		103.293149		0.4630175		-0.4630175		7736.2373925		-2.4210005		0.39591

				0		0		1.494985		1.960874		284.356136		103.290197		0.4600665		-0.4600665		7759.1046914999		-2.4209405		0.498618

				0		0		1.495047		1.963884		284.353157		103.287215		0.457086		-0.457086		7782.200586		-2.42097		0.926712

				0		0		1.495098		1.966793		284.350177		103.284258		0.4541175		-0.4541175		7805.2034925003		-2.4209105		1.0331099999

				0		0		1.495145		1.969672		284.347211		103.281283		0.451147		-0.451147		7828.2218969998		-2.420819		1.0245240001

				0		0		1.495206		1.97269		284.344223		103.278305		0.448164		-0.448164		7851.3371640001		-2.420854		1.472688

				0		0		1.495253		1.975619		284.34124		103.275325		0.4451825		-0.4451825		7874.4408074999		-2.4208015		1.6056900001

				0		0		1.495306		1.978486		284.338258		103.272363		0.4422105		-0.4422105		7897.4708355001		-2.4206965		1.548666

				0		0		1.495345		1.981462		284.335267		103.269384		0.4392255		-0.4392255		7920.6016005001		-2.4206875		1.838646

				0		0		1.495375		1.984282		284.332304		103.266409		0.4362565		-0.4362565		7943.6083814999		-2.4205385		1.622898

				0		0		1.49542		1.987253		284.329335		103.263472		0.4333035		-0.4333035		7966.4911785001		-2.4205565		2.006622

				0		0		1.495327		1.990013		284.326387		103.26051		0.4303485		-0.4303485		7989.3894734999		-2.4203615		1.623762

				0		0		1.495302		1.992876		284.3234		103.25753		0.427365		-0.427365		8012.5086150001		-2.420241		1.5121799999

				0		0		1.495373		1.995812		284.320411		103.25455		0.4243805		-0.4243805		8035.6355055001		-2.4201925		1.6599059999

				0		0		1.495476		1.998651		284.317448		103.251596		0.421422		-0.421422		8058.5609219999		-2.420073		1.549224

				0		0		1.495499		2.001598		284.314484		103.248622		0.418453		-0.418453		8081.567703		-2.420051		1.790676

				0		0		1.495524		2.004391		284.311534		103.245651		0.4154925		-0.4154925		8104.5086175		-2.4198835		1.50741

				0		0		1.495628		2.007252		284.30859		103.242692		0.412541		-0.412541		8127.379791		-2.419793		1.500372

				0		0		1.495686		2.010191		284.305609		103.239702		0.4095555		-0.4095555		8150.5144305001		-2.4197465		1.6554059999

				0		0		1.495738		2.012994		284.302649		103.236728		0.4065885		-0.4065885		8173.5057135002		-2.4195825		1.3854419999

				0		0		1.495762		2.015835		284.299677		103.233769		0.403623		-0.403623		8196.4853730001		-2.419458		1.2575159999

				0		0		1.495815		2.018713		284.296732		103.230826		0.400679		-0.400679		8219.298429		-2.419392		1.337868

				0		0		1.495848		2.02152		284.293773		103.227816		0.3976945		-0.3976945		8242.4253195		-2.4192145		1.021194

				0		0		1.495885		2.024431		284.290802		103.224868		0.394735		-0.394735		8265.358485		-2.419166		1.16622

				0		0		1.495958		2.027251		284.287824		103.221888		0.391756		-0.391756		8288.4427559999		-2.419007		0.9155520001

				0		0		1.496008		2.030093		284.284852		103.218934		0.388793		-0.388793		8311.4030430001		-2.418886		0.799956

				0		0		1.496067		2.033007		284.28187		103.215967		0.3858185		-0.3858185		8334.4524435		-2.4188255		0.903402

				0		0		1.49611		2.035835		284.27885		103.212981		0.3828155		-0.3828155		8357.7226905001		-2.4186505		0.597726

				0		0		1.496121		2.03866		284.275869		103.21001		0.3798395		-0.3798395		8380.7837145		-2.4184995		0.375534

				0		0		1.496175		2.04152		284.272882		103.207032		0.376857		-0.376857		8403.895107		-2.418377		0.256644

				0		0		1.496272		2.044387		284.269898		103.204054		0.373876		-0.373876		8426.994876		-2.418263		0.168192

				0		0		1.496275		2.047205		284.266936		103.201083		0.3709095		-0.3709095		8449.9822845001		-2.4181145		-0.0460260001

				0		0		1.49635		2.050059		284.263961		103.198112		0.3679365						-2.4179955		-0.1533420001

				0		0		1.496348		2.052869		284.26099		103.19512		0.364955						-2.417824		-0.4487400001

				0		0		1.496501		2.055784		284.25799		103.192132		0.361961						-2.417745		-0.409788

				0		0		1.49658		2.058587		284.255026		103.189176		0.359001						-2.417588		-0.655308

				0		0		1.496668		2.061407		284.252083		103.186204		0.3560435						-2.4174505		-0.8308979999

				0		0		1.496675		2.064299		284.249106		103.183254		0.35308						-2.417379		-0.76824

				0		0		1.496749		2.067143		284.246134		103.180269		0.3501015						-2.4172445		-0.930762

				0		0		1.496764		2.070002		284.243177		103.177288		0.3471325						-2.4171345		-1.0061099999

				0		0		1.496794		2.072825		284.240201		103.174323		0.344162						-2.416987		-1.216296

				0		0		1.496895		2.075672		284.237248		103.171374		0.341211						-2.416883		-1.2719879999

				0		0		1.496877		2.078516		284.234281		103.168408		0.3382445						-2.4167605		-1.392606

				0		0		1.496938		2.081305		284.231331		103.165481		0.335306						-2.416611		-1.613448

				0		0		1.496907		2.084209		284.228341		103.162495		0.332318						-2.416527		-1.5931439999

				0		0		1.496966		2.087102		284.225366		103.15952		0.329343						-2.416445		-1.567044

				0		0		1.497022		2.089938		284.222409		103.156555		0.326382						-2.41632		-1.697256

				0		0		1.497004		2.092811		284.219446		103.153584		0.323415						-2.416226		-1.7152200001

				0		0		1.497015		2.095725		284.21646		103.150655		0.3204575						-2.4161825		-1.55241

				0		0		1.497085		2.098554		284.213483		103.147671		0.317477						-2.416031		-1.775916

				0		0		1.497101		2.101411		284.210501		103.144685		0.314493						-2.415904		-1.910844

				0		0		1.497161		2.104303		284.20753		103.141708		0.311519						-2.415822		-1.884852

				0		0		1.497142		2.107133		284.204566		103.138673		0.3085195						-2.4156525		-2.171106

				0		0		1.497176		2.110047		284.201615		103.135713		0.305564						-2.415611		-2.001312

				0		0		1.497246		2.112954		284.198617		103.132718		0.3025675						-2.4155215		-1.99989

				0		0		1.497314		2.115784		284.195651		103.129771		0.299611						-2.415395		-2.135988

				0		0		1.497325		2.118717		284.1927		103.126779		0.2966395						-2.4153565		-1.953666

				0		0		1.497321		2.12163		284.189735		103.12381		0.2936725						-2.4153025		-1.8276300001

				0		0		1.497335		2.124529		284.186768		103.120851		0.2907095						-2.4152385		-1.738026

				0		0		1.497387		2.127496		284.183814		103.117936		0.287775						-2.415271		-1.3041000001

				0		0		1.49739		2.130399		284.180854		103.114981		0.2848175						-2.4152165		-1.18089

				0		0		1.497435		2.133363		284.177897		103.112002		0.2818495						-2.4152125		-0.874746

				0		0		1.497446		2.136315		284.174918		103.109027		0.2788725						-2.4151875		-0.64323

				0		0		1.497486		2.139221		284.17195		103.106075		0.2759125						-2.4151335		-0.5179500001

				0		0		1.497478		2.14212		284.168987		103.103119		0.272953						-2.415073		-0.416124

				0		0		1.497515		2.145063		284.166022		103.100151		0.2699865						-2.4150495		-0.180342

				0		0		1.497542		2.148095		284.163061		103.097201		0.267031						-2.415126		0.414252

				0		0		1.497575		2.150913		284.160104		103.094236		0.26407						-2.414983		0.2192399999

				0		0		1.497634		2.153933		284.157123		103.091256		0.2610895						-2.4150225		0.683334

				0		0		1.497651		2.156835		284.154149		103.088272		0.2581105						-2.4149455		0.7278660001

				0		0		1.497627		2.159777		284.151176		103.08532		0.255148						-2.414925		0.974016

				0		0		1.497697		2.162812		284.148216		103.082344		0.25218						-2.414992		1.5357599999

				0		0		1.49768		2.165648		284.145246		103.07937		0.249208						-2.414856		1.3671359999

				0		0		1.497697		2.168687		284.142297		103.076385		0.246241						-2.414928		1.946772

				0		0		1.49772		2.171614		284.139333		103.073402		0.2432675						-2.4148815		2.10051

				0		0		1.497751		2.174462		284.136369		103.070432		0.2403005						-2.4147625		1.992546

				0		0		1.497774		2.177443		284.133386		103.06745		0.237318						-2.414761		2.309256

				0		0		1.497826		2.18021		284.130417		103.064508		0.2343625						-2.4145725		1.94985

				0		0		1.497864		2.183173		284.127456		103.061539		0.2313975						-2.4145705		2.26287

				0		0		1.497837		2.18606		284.124522		103.05861		0.228466						-2.414526		2.419272

				0		0		1.497862		2.188872		284.121551		103.055651		0.225501						-2.414373		2.188692

				0		0		1.497893		2.191795		284.11859		103.052652		0.222521						-2.414316		2.305332

				0		0		1.497945		2.194583		284.115626		103.049683		0.2195545						-2.4141375		1.9831140001

				0		0		1.497983		2.197409		284.112652		103.046723		0.2165875						-2.4139965		1.79595

				0		0		1.497932		2.200333		284.109657		103.04374		0.2135985						-2.4139315		1.8847620001

				0		0		1.49804		2.203098		284.106714		103.040788		0.210651						-2.413749		1.546092

				0		0		1.498004		2.205916		284.103724		103.037823		0.2076735						-2.4135895		1.293462

				0		0		1.498032		2.2088		284.100742		103.034852		0.204697						-2.413497		1.281924

				0		0		1.498079		2.211605		284.097769		103.031876		0.2017225						-2.4133275		0.9929700001

				0		0		1.498097		2.214481		284.094806		103.028928		0.198767						-2.413248		1.025964

				0		0		1.498151		2.217288		284.091831		103.025928		0.1957795						-2.4130675		0.698814

				0		0		1.49818		2.220111		284.088865		103.022957		0.192811						-2.412922		0.495612

				0		0		1.4982		2.223063		284.085893		103.019973		0.189833						-2.412896		0.723636

				0		0		1.498213		2.225846		284.08291		103.016979		0.1868445						-2.4126905		0.306594

				0		0		1.498256		2.228678		284.079932		103.014024		0.183878						-2.412556		0.142776

				0		0		1.49828		2.231601		284.076969		103.011029		0.180899						-2.4125		0.262908

				0		0		1.498366		2.234396		284.073979		103.008056		0.1779175						-2.4123135		-0.08649

				0		0		1.498365		2.237329		284.071002		103.005081		0.1749415						-2.4122705		0.0801180001

				0		0		1.498398		2.240098		284.068005		103.002086		0.1719455						-2.4120435		-0.4135139999

				0		0		1.498396		2.242911		284.065028		102.999114		0.168971						-2.411882		-0.673668

				0		0		1.498444		2.245876		284.062061		102.996181		0.166021						-2.411897		-0.3010679999

				0		0		1.498509		2.248549		284.059104		102.99322		0.163062						-2.411611		-1.011096

				0		0		1.49851		2.251528		284.056128		102.990236		0.160082						-2.41161		-0.692856

				0		0		1.49854		2.254367		284.05315		102.987251		0.1571005						-2.4114675		-0.883854

				0		0		1.498584		2.257255		284.050145		102.984261		0.154103						-2.411358		-0.954324

				0		0		1.498592		2.260228		284.047153		102.981269		0.151111						-2.411339		-0.699588

				0		0		1.498641		2.26303		284.04416		102.978305		0.1481325						-2.4111625		-1.01331

				0		0		1.498667		2.265958		284.041199		102.97533		0.1451645						-2.4111225		-0.836766

				0		0		1.498705		2.268931		284.038201		102.972332		0.1421665						-2.4110975		-0.602982

				0		0		1.498775		2.271801		284.035234		102.969351		0.1391925						-2.4109935		-0.65619

				0		0		1.498801		2.274799		284.032255		102.966366		0.1362105						-2.4110095		-0.276534

				0		0		1.498818		2.277622		284.029289		102.96333		0.1332095						-2.4108315		-0.593226

				0		0		1.498889		2.280544		284.026285		102.960333		0.130209						-2.410753		-0.5517720001

				0		0		1.498907		2.283617		284.023314		102.957371		0.1272425						-2.4108595		0.15201

				0		0		1.498966		2.286499		284.020318		102.954368		0.124243						-2.410742		0.0529559999

				0		0		1.498981		2.289552		284.01732		102.95139		0.121255						-2.410807		0.60966

				0		0		1.499015		2.292419		284.014319		102.948427		0.118273						-2.410692		0.517716

				0		0		1.49906		2.29543		284.011343		102.945486		0.1153145						-2.4107445		1.026234

				0		0		1.49905		2.298356		284.008372		102.942491		0.1123315						-2.4106875		1.143198

				0		0		1.499114		2.301181		284.005394		102.939513		0.1093535						-2.4105345		0.9140220001

				0		0		1.499171		2.304128		284.002404		102.93653		0.106367						-2.410495		1.094364

				0		0		1.499171		2.306927		283.99941		102.933553		0.1033815						-2.4103085		0.745398

				0		0		1.499228		2.309833		283.996435		102.930581		0.100408						-2.410241		0.8235360001

				0		0		1.49926		2.312811		283.993471		102.927614		0.0974425						-2.4102535		1.18881

				0		0		1.499312		2.315615		283.990463		102.92464		0.0944515						-2.4100665		0.838638

				0		0		1.499315		2.318544		283.987485		102.921642		0.0914635						-2.4100075		0.948942

				0		0		1.499373		2.321576		283.984486		102.918645		0.0884655						-2.4100415		1.395126

				0		0		1.499417		2.324239		283.981521		102.915677		0.085499						-2.409738		0.622908

				0		0		1.499485		2.327376		283.978528		102.912721		0.0825245						-2.4099005		1.529154

				0		0		1.499527		2.330011		283.975575		102.909741		0.079558						-2.409569		0.656136

				0		0		1.499572		2.332889		283.972584		102.906735		0.0765595						-2.4094485		0.546174

				0		0		1.499609		2.336003		283.969614		102.903748		0.073581						-2.409584		1.355652

				0		0		1.499657		2.338637		283.96665		102.900762		0.070606						-2.409243		0.449352

				0		0		1.499754		2.34161		283.963653		102.897765		0.067609						-2.409219		0.686628

				0		0		1.4997		2.344592		283.96065		102.894767		0.0646085						-2.4092005		0.944082
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265

		Data from 2 Cartesian Autocollimators and 2 rotary read heads for indexed motion

		Date ==>		7/31/03		Time ==>		12:29:30

		Filename:		CACAL.265

		Operator:		d

		# of samples:		400

		Readout cycles:		1

		Readings/cycle:		5

		Dwell time (s):		1																-3.154				-0.0297

																0.0663065				3.148				-2.4071

																193.3631				fit				fit

																TRUTH		CAC 0		CAC 0		CAC 1		CAC 1

				0		0		1.499818		2.343222		283.962257		102.896556		0.0663065		-0.0663065		10818.6328763998		-2.4095285		1.6531090201

				0		0		1.499751		2.337359		283.96824		102.902511		0.0722755		-0.0722755		10772.3468628001		-2.4096345		1.39650354

				0		0		1.499649		2.331502		283.97417		102.908455		0.0782125		-0.0782125		10726.30899		-2.4097145		1.0497195

				0		0		1.499584		2.325742		283.980121		102.914391		0.084156		-0.084156		10680.2207136002		-2.409898		1.0748404799

				0		0		1.499469		2.320153		283.986099		102.920358		0.0901285		-0.0901285		10633.9075595998		-2.4102815		1.8168607801

				0		0		1.499376		2.314251		283.992048		102.926334		0.096091		-0.096091		10587.6719496		-2.410342		1.39715028

				0		0		1.499276		2.308356		283.998012		102.932308		0.10206		-0.10206		10541.3859359998		-2.410416		1.0253448001

				0		0		1.49923		2.30265		284.00401		102.938251		0.1080305		-0.1080305		10495.0882908001		-2.4106805		1.3391789399

				0		0		1.499151		2.296784		284.009989		102.944219		0.114004		-0.114004		10448.7673824		-2.410788		1.08749232

				0		0		1.499087		2.290895		284.015924		102.950159		0.1199415		-0.1199415		10402.7256324001		-2.4108365		0.6272548199

				0		0		1.499013		2.284839		284.021911		102.956105		0.125908		-0.125908		10356.4590048001		-2.410747		-0.3328833601

				0		0		1.498998		2.278893		284.027902		102.962097		0.1318995		-0.1318995		10309.9985172		-2.4107925		-0.80969454

				0		0		1.498925		2.273083		284.033873		102.968084		0.1378785		-0.1378785		10263.6349595998		-2.4109615		-0.8405692199

				0		0		1.498838		2.26732		284.039827		102.974028		0.1438275		-0.1438275		10217.5040339999		-2.4111475		-0.8070362999

				0		0		1.4988		2.261519		284.045786		102.979991		0.1497885		-0.1497885		10171.2800556		-2.4113075		-0.86838642

				0		0		1.498778		2.255698		284.051752		102.985946		0.155749		-0.155749		10125.0599543999		-2.411447		-1.0034830799

				0		0		1.498738		2.250024		284.057731		102.991925		0.161728		-0.161728		10078.6963968001		-2.411752		-0.5447577601

				0		0		1.49859		2.244377		284.06367		102.997892		0.167681		-0.167681		10032.5344536001		-2.412058		-0.07965252

				0		0		1.498593		2.23867		284.069647		103.003839		0.173643		-0.173643		9986.3027208		-2.412313		0.20089044

				0		0		1.498277		2.232929		284.075629		103.009801		0.179615		-0.179615		9939.9934440001		-2.412544		0.3939641999

				0		0		1.498352		2.227211		284.081554		103.015753		0.1855535		-0.1855535		9893.9439396		-2.4127645		0.55281978

				0		0		1.498064		2.221559		284.087509		103.021697		0.191503		-0.191503		9847.8091367999		-2.413062		0.98769924

				0		0		1.498298		2.215913		284.093473		103.027666		0.1974695		-0.1974695		9801.5425091999		-2.4133825		1.50356106

				0		0		1.498271		2.210126		284.099426		103.033643		0.2034345		-0.2034345		9755.2875132001		-2.4135605		1.50658326

				0		0		1.498215		2.204444		284.105372		103.039569		0.2093705		-0.2093705		9709.2573948		-2.4138145		1.78630614

				0		0		1.498137		2.198847		284.111366		103.045537		0.2153515		-0.2153515		9662.8783284002		-2.4141985		2.5292176199

				0		0		1.498129		2.19309		284.117352		103.051488		0.22132		-0.22132		9616.5961920001		-2.41441		2.6524656

				0		0		1.498089		2.187334		284.123312		103.057521		0.2273165		-0.2273165		9570.0969324		-2.4146505		2.87711982

				0		0		1.498031		2.181449		284.129279		103.063483		0.233281		-0.233281		9523.8458136		-2.41473		2.52559548

				0		0		1.498037		2.175852		284.13525		103.069443		0.2392465		-0.2392465		9477.5869403999		-2.4150985		3.21436422

				0		0		1.497942		2.169989		284.141227		103.075376		0.2452015		-0.2452015		9431.4094883999		-2.4151905		2.90885562

				0		0		1.497948		2.164053		284.147156		103.081317		0.2511365		-0.2511365		9385.3871244		-2.4151895		2.27068542

				0		0		1.497837		2.157967		284.153103		103.087257		0.25708		-0.25708		9339.298848		-2.415047		1.1222064

				0		0		1.49781		2.15209		284.159068		103.093209		0.2630385		-0.2630385		9293.0942556001		-2.4151285		0.77852358

				0		0		1.497698		2.146203		284.164992		103.099108		0.26895		-0.26895		9247.2541200001		-2.415153		0.234666

				0		0		1.497695		2.140333		284.170921		103.105053		0.274887		-0.274887		9201.2162472		-2.41522		-0.15891804

				0		0		1.497634		2.134407		284.176842		103.110965		0.2808035		-0.2808035		9155.3373395999		-2.4152105		-0.8257102199

				0		0		1.497619		2.128546		284.182804		103.116938		0.286771		-0.286771		9109.0629576001		-2.415317		-1.08035532

				0		0		1.497533		2.122675		284.18875		103.122861		0.2927055		-0.2927055		9063.0444707999		-2.4153805		-1.48627206

				0		0		1.497528		2.1168		284.194668		103.128808		0.298638		-0.298638		9017.0414928001		-2.415438		-1.9135749601

				0		0		1.497443		2.111001		284.200619		103.134757		0.304588		-0.304588		8970.9028128		-2.415589		-2.00614896

				0		0		1.497385		2.105276		284.206569		103.140684		0.3105265		-0.3105265		8924.8533083999		-2.4158025		-1.87249338

				0		0		1.497296		2.099511		284.212491		103.14668		0.3164855		-0.3164855		8878.6448388		-2.4159965		-1.81122966

				0		0		1.497263		2.093757		284.21843		103.152624		0.322427		-0.322427		8832.5720712		-2.416184		-1.77149484

				0		0		1.497191		2.088058		284.22436		103.158534		0.328347		-0.328347		8786.6660232002		-2.416405		-1.6088612401

				0		0		1.497157		2.082372		284.230274		103.164459		0.3342665		-0.3342665		8740.7638524001		-2.4166385		-1.4011741801

				0		0		1.497069		2.076665		284.236222		103.170405		0.3402135		-0.3402135		8694.6484356		-2.4168785		-1.17302742

				0		0		1.497045		2.070932		284.242187		103.176343		0.346165		-0.346165		8648.4981239999		-2.417097		-1.0227618

				0		0		1.496985		2.065219		284.248152		103.182292		0.352122		-0.352122		8602.3051631999		-2.417341		-0.78128424

				0		0		1.496956		2.05953		284.254074		103.188193		0.3580335		-0.3580335		8556.4650276		-2.4175635		-0.61234182

				0		0		1.496832		2.05386		284.259998		103.194131		0.3639645		-0.3639645		8510.4736812002		-2.4178245		-0.3068843401

				0		0		1.496661		2.048191		284.265977		103.20008		0.3699285		-0.3699285		8464.2264395999		-2.4181195		0.1174447801

				0		0		1.496531		2.04256		284.271899		103.20602		0.3758595		-0.3758595		8418.2350931999		-2.4184195		0.5633022601

				0		0		1.496439		2.03686		284.277854		103.21194		0.381797		-0.381797		8372.1933432002		-2.418657		0.7834647599

				0		0		1.496321		2.031091		284.283846		103.217905		0.3877755		-0.3877755		8325.8336628		-2.4188665		0.89844354

				0		0		1.496175		2.025509		284.289783		103.223806		0.3936945		-0.3936945		8279.9353691999		-2.4192035		1.47878406

				0		0		1.496142		2.019782		284.295698		103.229777		0.3996375		-0.3996375		8233.8509699999		-2.4194195		1.6209585

				0		0		1.495838		2.013949		284.301656		103.235757		0.4056065		-0.4056065		8187.5649564		-2.4195555		1.47235302

				0		0		1.49588		2.008238		284.307625		103.241746		0.4115855		-0.4115855		8141.2013988002		-2.4198235		1.7978783399

				0		0		1.495766		2.002563		284.313582		103.247676		0.417529		-0.417529		8095.1131224		-2.420092		2.12899932

				0		0		1.49572		1.996785		284.31949		103.253609		0.4234495		-0.4234495		8049.2031972002		-2.4202345		2.0089794599

				0		0		1.495595		1.991008		284.325422		103.259531		0.4293765		-0.4293765		8003.2428684001		-2.4203845		1.91526462

				0		0		1.495622		1.985257		284.331376		103.265477		0.4353265		-0.4353265		7957.1041884		-2.4205835		1.99549062

				0		0		1.495537		1.979527		284.337302		103.271424		0.441263		-0.441263		7911.0701927998		-2.42079		2.1041600401

				0		0		1.495432		1.973695		284.343259		103.277368		0.4472135		-0.4472135		7864.9276356		-2.4209085		1.89453258

				0		0		1.495319		1.967759		284.349203		103.283313		0.453158		-0.453158		7818.8316048		-2.420917		1.28954664

				0		0		1.495206		1.961861		284.355132		103.289234		0.459083		-0.459083		7772.8867848001		-2.420944		0.75324564

				0		0		1.495121		1.956055		284.361041		103.295158		0.4649995		-0.4649995		7727.0078772		-2.4210545		0.51845346

				0		0		1.495019		1.950135		284.366982		103.301095		0.4709385		-0.4709385		7680.9544955999		-2.4210735		-0.0481444199

				0		0		1.494948		1.944186		284.372927		103.307053		0.47689		-0.47689		7634.804184		-2.421076		-0.6754788

				0		0		1.494861		1.938173		284.37886		103.312952		0.482806		-0.482806		7588.9291536001		-2.420979		-1.6572175201

				0		0		1.494774		1.932151		284.384788		103.318909		0.4887485		-0.4887485		7542.8486315999		-2.4208995		-2.57878962

				0		0		1.494674		1.926256		284.390701		103.324805		0.494653		-0.494653		7497.0627768		-2.420909		-3.17589876

				0		0		1.494605		1.920366		284.396638		103.330735		0.5005865		-0.5005865		7451.0520444		-2.4209525		-3.65370858

				0		0		1.494492		1.914562		284.402539		103.336643		0.506491		-0.506491		7405.2661896001		-2.421053		-3.9232177201

				0		0		1.494453		1.908853		284.408488		103.342561		0.5124245		-0.5124245		7359.2554572001		-2.4212775		-3.7494275401

				0		0		1.494333		1.903205		284.414409		103.348498		0.5183535		-0.5183535		7313.2796196001		-2.4215585		-3.37175622

				0		0		1.494297		1.8976		284.420297		103.354367		0.524232		-0.524232		7267.6953791999		-2.421832		-3.01568544

				0		0		1.494187		1.891925		284.426214		103.360299		0.5301565		-0.5301565		7221.7544364		-2.4220815		-2.75093298

				0		0		1.494086		1.88635		284.432142		103.366245		0.5360935		-0.5360935		7175.7165636001		-2.4224435		-2.08251702

				0		0		1.494053		1.880784		284.438066		103.372184		0.542025		-0.542025		7129.72134		-2.422809		-1.400913

				0		0		1.493927		1.875213		284.443988		103.378088		0.547938		-0.547938		7083.8695728001		-2.423151		-0.80193096

				0		0		1.493849		1.869601		284.449934		103.384028		0.553881		-0.553881		7037.7851736001		-2.423482		-0.24575652

				0		0		1.493771		1.86402		284.455887		103.389956		0.5598215		-0.5598215		6991.7201604		-2.4238415		0.41328522

				0		0		1.493731		1.858489		284.461834		103.395901		0.5657675		-0.5657675		6945.6124980001		-2.4242565		1.2715389

				0		0		1.493612		1.852911		284.467764		103.401829		0.5716965		-0.5716965		6899.6366604		-2.4246075		1.90121022

				0		0		1.493554		1.847311		284.473677		103.407807		0.577642		-0.577642		6853.5328752		-2.424953		2.50931736

				0		0		1.493464		1.841684		284.479628		103.413721		0.5835745		-0.5835745		6807.5298972		-2.4252585		2.97481446

				0		0		1.493403		1.836102		284.485528		103.419607		0.5894675		-0.5894675		6761.8332180001		-2.4255695		3.4643348999

				0		0		1.493372		1.830423		284.491457		103.425523		0.59539		-0.59539		6715.9077839999		-2.425813		3.7077012

				0		0		1.4933		1.82469		284.497423		103.43149		0.6013565		-0.6013565		6669.6411563999		-2.4260465		3.91036302

				0		0		1.493102		1.818824		284.503366		103.437427		0.6072965		-0.6072965		6623.5800203999		-2.4261205		3.5416582201

				0		0		1.493166		1.813025		284.509305		103.443341		0.613223		-0.613223		6577.6235688002		-2.426248		3.3669968399

				0		0		1.493077		1.807056		284.51525		103.449258		0.619154		-0.619154		6531.6322224001		-2.42621		2.5960543199

				0		0		1.493056		1.801158		284.521152		103.455155		0.6250535		-0.6250535		6485.8851396002		-2.4262115		1.9706797799

				0		0		1.493025		1.795153		284.527066		103.461082		0.630974		-0.630974		6439.9752143999		-2.426127		1.03345992

				0		0		1.492962		1.789231		284.532992		103.467006		0.636899		-0.636899		6394.0303944		-2.42613		0.41075892

				0		0		1.492917		1.783323		284.538938		103.472979		0.6428585		-0.6428585		6347.8180476001		-2.4261815		-0.04103082

				0		0		1.492847		1.777436		284.544855		103.478871		0.648763		-0.648763		6302.0321928		-2.426199		-0.60933996

				0		0		1.492802		1.771523		284.550757		103.484745		0.654651		-0.654651		6256.3742856002		-2.426174		-1.3288849201

				0		0		1.492732		1.765585		284.556686		103.490698		0.660592		-0.660592		6210.3053951999		-2.426177		-1.95329664

				0		0		1.492696		1.759739		284.562634		103.496701		0.6665675		-0.6665675		6163.9689779999		-2.4263065		-2.1259971

				0		0		1.492646		1.753922		284.568556		103.502641		0.6724985		-0.6724985		6117.9776316001		-2.4264205		-2.34973962

				0		0		1.492587		1.748175		284.5745		103.508584		0.678442		-0.678442		6071.8893552001		-2.426617		-2.27781864

				0		0		1.492498		1.742386		284.580441		103.514508		0.6843745		-0.6843745		6025.8863771999		-2.4267605		-2.3955215399

				0		0		1.492386		1.736637		284.58637		103.520413		0.6902915		-0.6902915		5980.0035924		-2.4269285		-2.42336718

				0		0		1.492358		1.730855		284.592311		103.526365		0.696238		-0.696238		5933.8920528		-2.427093		-2.46696696

				0		0		1.492397		1.725084		284.598281		103.53234		0.7022105		-0.7022105		5887.5788988		-2.4272945		-2.38014666

				0		0		1.491996		1.71947		284.604218		103.538281		0.7081495		-0.7081495		5841.5255172001		-2.4276195		-1.84514454

				0		0		1.492145		1.713702		284.610132		103.544174		0.714053		-0.714053		5795.7474167999		-2.427755		-1.98854676

				0		0		1.492108		1.70809		284.616038		103.550071		0.7199545		-0.7199545		5749.9848252		-2.4280445		-1.57733514

				0		0		1.492046		1.702363		284.62195		103.555991		0.7258705		-0.7258705		5704.1097947999		-2.4282335		-1.52947386

				0		0		1.491975		1.696643		284.627899		103.561944		0.7318215		-0.7318215		5657.9633604		-2.4284645		-1.33415478

				0		0		1.491906		1.691003		284.633837		103.567858		0.7377475		-0.7377475		5612.0107859999		-2.4287505		-0.9381627

				0		0		1.491838		1.685375		284.639782		103.573783		0.7436825		-0.7436825		5565.988422		-2.4290575		-0.4675329

				0		0		1.491781		1.679735		284.64571		103.579702		0.749606		-0.749606		5520.0552336		-2.429341		-0.08027352

				0		0		1.491719		1.674118		284.651612		103.585685		0.7555485		-0.7555485		5473.9747116		-2.4296665		0.45615438

				0		0		1.491648		1.668401		284.657546		103.59161		0.761478		-0.761478		5427.9949967999		-2.429879		0.58717224

				0		0		1.491496		1.662708		284.663494		103.597549		0.7674215		-0.7674215		5381.9067203999		-2.4301295		0.85349322

				0		0		1.491498		1.657025		284.669404		103.603493		0.7733485		-0.7733485		5335.9463916		-2.4303735		1.09817838

				0		0		1.49138		1.651418		284.675285		103.609367		0.779226		-0.779226		5290.3699056		-2.430644		1.44355608

				0		0		1.491321		1.645679		284.681207		103.615289		0.785148		-0.785148		5244.4483488001		-2.430827		1.46917584

				0		0		1.491227		1.639908		284.687142		103.621218		0.79108		-0.79108		5198.449248		-2.430988		1.4145264

				0		0		1.491172		1.634166		284.693094		103.627169		0.7970315		-0.7970315		5152.2989364002		-2.4311975		1.5323920199

				0		0		1.491217		1.628538		284.699032		103.633098		0.802965		-0.802965		5106.288204		-2.431503		1.9977822

				0		0		1.491129		1.622741		284.704966		103.639053		0.8089095		-0.8089095		5060.1921732		-2.4316505		1.89319626

				0		0		1.491072		1.616884		284.710904		103.644976		0.81484		-0.81484		5014.204704		-2.431724		1.5237072

				0		0		1.49096		1.611015		284.716837		103.650899		0.820768		-0.820768		4968.2366208001		-2.431783		1.10228544

				0		0		1.49085		1.605138		284.722764		103.656823		0.8266935		-0.8266935		4922.2879236		-2.4318315		0.64333098

				0		0		1.490662		1.599364		284.728715		103.662763		0.832639		-0.832639		4876.1841384		-2.432003		0.62503812

				0		0		1.490571		1.593357		284.734635		103.668736		0.8385855		-0.8385855		4830.0725988001		-2.4319425		-0.22856166

				0		0		1.490399		1.587404		284.740535		103.674634		0.8444845		-0.8444845		4784.3293932		-2.4318885		-1.05368274

				0		0		1.490052		1.581663		284.746466		103.680525		0.8503955		-0.8503955		4738.4931348001		-2.4320585		-1.07368686

				0		0		1.490243		1.575409		284.752387		103.686464		0.8563255		-0.8563255		4692.5095428		-2.4317345		-2.87412246

				0		0		1.490205		1.569422		284.758312		103.692388		0.86225		-0.86225		4646.5686000001		-2.431672		-3.73257

				0		0		1.490105		1.563484		284.764244		103.698318		0.868181		-0.868181		4600.5772535998		-2.431665		-4.3919125199

				0		0		1.489975		1.55774		284.770139		103.70424		0.8740895		-0.8740895		4554.7603812		-2.4318295		-4.43144934

				0		0		1.489944		1.552056		284.776057		103.710149		0.880003		-0.880003		4508.9047368001		-2.432059		-4.23752076

				0		0		1.489851		1.546394		284.781983		103.716069		0.885926		-0.885926		4462.9754255999		-2.43232		-3.93120792

				0		0		1.489754		1.540791		284.787913		103.721975		0.891844		-0.891844		4417.0848864001		-2.432635		-3.42996048

				0		0		1.489696		1.535094		284.793842		103.727925		0.8977835		-0.8977835		4371.0276276002		-2.4328775		-3.1920118201

				0		0		1.489618		1.529529		284.79977		103.733868		0.903719		-0.903719		4325.0013864		-2.433248		-2.49283548

				0		0		1.489507		1.524015		284.805665		103.73977		0.9096175		-0.9096175		4279.262058		-2.4336325		-1.7393031

				0		0		1.489035		1.518566		284.811652		103.745713		0.9155825		-0.9155825		4233.007062		-2.4341485		-0.5194809

				0		0		1.489058		1.512999		284.817579		103.751669		0.921524		-0.921524		4186.9342944		-2.434523		0.19345392

				0		0		1.489319		1.507456		284.823524		103.757618		0.927471		-0.927471		4140.8188776		-2.434927		1.01200068

				0		0		1.489256		1.501964		284.829436		103.763539		0.9333875		-0.9333875		4094.9399700001		-2.4353515		1.9076084999

				0		0		1.489198		1.496429		284.835364		103.769459		0.9393115		-0.9393115		4049.0029044		-2.4357405		2.67461442

				0		0		1.48917		1.490822		284.841284		103.775374		0.945229		-0.945229		4003.1162424001		-2.436051		3.1597153199

				0		0		1.489042		1.48534		284.847201		103.781254		0.9511275		-0.9511275		3957.3769140001		-2.4364675		4.0284476999

				0		0		1.488892		1.47966		284.85312		103.787174		0.957047		-0.957047		3911.4747432001		-2.436707		4.25773476

				0		0		1.488933		1.474011		284.859047		103.793089		0.962968		-0.962968		3865.5609408001		-2.436979		4.60386144

				0		0		1.488885		1.468308		284.864966		103.798988		0.968877		-0.968877		3819.7401912001		-2.437185		4.71367116

				0		0		1.48887		1.46249		284.870865		103.804923		0.974794		-0.974794		3773.8574064		-2.437284		4.43742552

				0		0		1.488817		1.456618		284.876791		103.810834		0.9807125		-0.9807125		3727.9629899999		-2.4373305		3.9720195

				0		0		1.488776		1.450713		284.882738		103.816788		0.986663		-0.986663		3681.8204328001		-2.437376		3.49959204

				0		0		1.488737		1.444608		284.888663		103.822712		0.9925875		-0.9925875		3635.8794900001		-2.4371955		2.2163444999

				0		0		1.488634		1.438577		284.89461		103.828665		0.9985375		-0.9985375		3589.74081		-2.4371145		1.2885705

				0		0		1.488557		1.432648		284.900569		103.834617		1.004493		-1.004493		3543.5594808		-2.437141		0.74720844

				0		0		1.488485		1.426736		284.90651		103.840541		1.0104255		-1.0104255		3497.5565027998		-2.4371615		0.1867055401

				0		0		1.488457		1.420785		284.912418		103.846506		1.016362		-1.016362		3451.5225072001		-2.437147		-0.50022504

				0		0		1.488427		1.414817		284.918362		103.852456		1.022309		-1.022309		3405.4070903999		-2.437126		-1.21167828

				0		0		1.488286		1.408883		284.924306		103.858393		1.0282495		-1.0282495		3359.3420772001		-2.4371325		-1.82343654

				0		0		1.488232		1.403071		284.930194		103.864301		1.0341475		-1.0341475		3313.6066260001		-2.4372185		-2.1444507

				0		0		1.488133		1.397322		284.93612		103.870236		1.040078		-1.040078		3267.6191567998		-2.4374		-2.1251397599

				0		0		1.488287		1.39146		284.942052		103.876145		1.0459985		-1.0459985		3221.7092316		-2.4374585		-2.54755962

				0		0		1.488211		1.385762		284.94799		103.882069		1.0519295		-1.0519295		3175.7178852		-2.4376915		-2.34290214

				0		0		1.488187		1.380029		284.953906		103.887969		1.0578375		-1.0578375		3129.90489		-2.4378665		-2.3445855

				0		0		1.488151		1.374343		284.959822		103.893892		1.063757		-1.063757		3084.0027192001		-2.4381		-2.1368984401

				0		0		1.488104		1.36862		284.965736		103.899794		1.069665		-1.069665		3038.1897240001		-2.438285		-2.1025818

				0		0		1.488054		1.362969		284.971643		103.905691		1.075567		-1.075567		2992.4232552002		-2.438536		-1.8300236401

				0		0		1.487997		1.357355		284.97757		103.911609		1.0814895		-1.0814895		2946.4978212		-2.4388445		-1.35265734

				0		0		1.487949		1.3517		284.983521		103.917525		1.087423		-1.087423		2900.4870888		-2.439123		-0.98446716

				0		0		1.48794		1.346042		284.989474		103.923469		1.0933715		-1.0933715		2854.3600404001		-2.4394135		-0.57468078

				0		0		1.487886		1.340399		284.995358		103.929377		1.0992675		-1.0992675		2808.640098		-2.4396665		-0.2942811

				0		0		1.487852		1.334743		285.001308		103.935374		1.105241		-1.105241		2762.3191895999		-2.439984		0.21003228

				0		0		1.487798		1.3291		285.00726		103.941298		1.111179		-1.111179		2716.2735624001		-2.440279		0.63714132

				0		0		1.487745		1.323583		285.013168		103.947217		1.1170925		-1.1170925		2670.4179180001		-2.4406755		1.4322698999

				0		0		1.487696		1.317938		285.019097		103.953128		1.1230125		-1.1230125		2624.5118700001		-2.4409505		1.7893035

				0		0		1.487657		1.312193		285.025028		103.959067		1.1289475		-1.1289475		2578.4895059999		-2.4411405		1.8387333

				0		0		1.487611		1.30649		285.030932		103.96499		1.134861		-1.134861		2532.6338616		-2.441351		1.96426188

				0		0		1.487518		1.300796		285.036845		103.970917		1.140781		-1.140781		2486.7278136		-2.441577		2.14489548

				0		0		1.487466		1.295212		285.042782		103.97682		1.146701		-1.146701		2440.8217656002		-2.441913		2.7215290799

				0		0		1.487377		1.289361		285.048708		103.98275		1.152629		-1.152629		2394.8536824001		-2.44199		2.36490732

				0		0		1.487338		1.283612		285.054613		103.988639		1.158526		-1.158526		2349.1259855998		-2.442138		2.2672000801

				0		0		1.48728		1.277884		285.06054		103.994553		1.1644465		-1.1644465		2303.2160604		-2.4423305		2.32718022

				0		0		1.487295		1.272171		285.066474		104.000488		1.170381		-1.170381		2257.1975735998		-2.442552		2.4900634801

				0		0		1.487244		1.266411		285.072418		104.006409		1.1763135		-1.1763135		2211.1945955998		-2.4427245		2.4767605801

				0		0		1.487163		1.260559		285.078342		104.012332		1.182237		-1.182237		2165.2614071999		-2.442796		2.1008199601

				0		0		1.487079		1.254686		285.084255		104.018223		1.188139		-1.188139		2119.4949384		-2.442825		1.57417812

				0		0		1.486971		1.248819		285.090164		104.024195		1.1940795		-1.1940795		2073.4299251999		-2.4428985		1.2036198601

				0		0		1.486941		1.242915		285.096071		104.03012		1.1999955		-1.1999955		2027.5548948		-2.4429105		0.61428114

				0		0		1.486779		1.237025		285.10197		104.036024		1.205897		-1.205897		1981.7923032		-2.442922		0.02469276

				0		0		1.486703		1.230929		285.107895		104.041935		1.211815		-1.211815		1935.9017640002		-2.442744		-1.2488598001

				0		0		1.48654		1.224992		285.113768		104.047841		1.2177045		-1.2177045		1890.2322252		-2.4426965		-2.04956514

				0		0		1.486481		1.219021		285.119647		104.053725		1.223586		-1.223586		1844.6247216001		-2.442607		-3.0006151201

				0		0		1.486414		1.213091		285.125563		104.059639		1.229501		-1.229501		1798.7574456		-2.442592		-3.68704692

				0		0		1.486365		1.207195		285.131464		104.065561		1.2354125		-1.2354125		1752.91731		-2.4426075		-4.2633045

				0		0		1.486292		1.201464		285.137371		104.071459		1.241315		-1.241315		1707.1469640001		-2.442779		-4.2769998

				0		0		1.486216		1.195854		285.143246		104.077338		1.247192		-1.247192		1661.5743552001		-2.443046		-3.9441686401

				0		0		1.486187		1.190258		285.149139		104.083221		1.25308		-1.25308		1615.9164480001		-2.443338		-3.5225136001

				0		0		1.4861		1.184558		285.155045		104.08915		1.2589975		-1.2589975		1570.0297860001		-2.4435555		-3.3722127

				0		0		1.486055		1.17897		285.16094		104.095052		1.264896		-1.264896		1524.2904576001		-2.443866		-2.88508032

				0		0		1.486001		1.173448		285.166872		104.100966		1.270819		-1.270819		1478.3611464001		-2.444267		-2.07476748

				0		0		1.485948		1.167885		285.172798		104.106882		1.27674		-1.27674		1432.4473440001		-2.444625		-1.4190408

				0		0		1.485924		1.162372		285.178716		104.112836		1.282676		-1.282676		1386.4172255999		-2.445048		-0.53091792

				0		0		1.48588		1.156888		285.184625		104.118729		1.288577		-1.288577		1340.6585112		-2.445465		0.33934716

				0		0		1.48583		1.151316		285.190572		104.124676		1.294524		-1.294524		1294.5430944		-2.44584		1.05349392

				0		0		1.485757		1.145786		285.196527		104.130636		1.3004815		-1.3004815		1248.3462564001		-2.4462675		1.95551802

				0		0		1.485713		1.140306		285.202463		104.136541		1.306402		-1.306402		1202.4363311998		-2.446708		2.9082981601

				0		0		1.485701		1.134727		285.208375		104.142445		1.31231		-1.31231		1156.623336		-2.447037		3.4610148

				0		0		1.485625		1.129128		285.214272		104.14835		1.318211		-1.318211		1110.8646216001		-2.447339		3.91727988

				0		0		1.485568		1.12353		285.220195		104.154278		1.3241365		-1.3241365		1064.9159244002		-2.4476665		4.4627254199

				0		0		1.485514		1.117871		285.226126		104.16021		1.330068		-1.330068		1018.9207007999		-2.447939		4.80952944

				0		0		1.48547		1.112141		285.232047		104.166146		1.3359965		-1.3359965		972.9487404001		-2.4481375		4.89025422

				0		0		1.485441		1.106345		285.237975		104.172085		1.34193		-1.34193		926.9380080001		-2.448275		4.7508444

				0		0		1.485358		1.100492		285.243883		104.177968		1.3478255		-1.3478255		881.2219428		-2.4483175		4.27349754

				0		0		1.485302		1.094551		285.249833		104.183891		1.353762		-1.353762		835.1879471999		-2.448313		3.6225669601

				0		0		1.485274		1.088537		285.255742		104.189794		1.359668		-1.359668		789.3904608		-2.448205		2.60229744

				0		0		1.485229		1.082579		285.261629		104.195725		1.365577		-1.365577		743.5697112		-2.448156		1.79410716

				0		0		1.485193		1.076744		285.267514		104.201633		1.3714735		-1.3714735		697.8458915999		-2.4482175		1.38505338

				0		0		1.485153		1.070825		285.273414		104.207541		1.3773775		-1.3773775		652.063914		-2.4482025		0.6997977

				0		0		1.485091		1.064894		285.279328		104.213419		1.3832735		-1.3832735		606.3439716		-2.4481675		-0.05660262

				0		0		1.485072		1.058976		285.28525		104.219356		1.389203		-1.389203		560.3642567999		-2.448179		-0.64918476

				0		0		1.485023		1.053136		285.291147		104.225266		1.3951065		-1.3951065		514.5861563998		-2.4482425		-1.0517869799

				0		0		1.484983		1.047302		285.297093		104.231181		1.401037		-1.401037		468.5986872		-2.448339		-1.33847604

				0		0		1.484959		1.04147		285.303037		104.237113		1.406975		-1.406975		422.5530599999		-2.448445		-1.5917669999

				0		0		1.484905		1.035741		285.308942		104.242984		1.412863		-1.412863		376.8951528001		-2.448604		-1.64891196

				0		0		1.484887		1.03		285.314853		104.248915		1.418784		-1.418784		330.9813503999		-2.448784		-1.6339852799

				0		0		1.484815		1.024238		285.320798		104.254842		1.42472		-1.42472		284.9512319999		-2.448958		-1.6422624

				0		0		1.484804		1.018487		285.326734		104.260763		1.4306485		-1.4306485		238.9792716001		-2.4491355		-1.63713762

				0		0		1.484767		1.012732		285.332638		104.266679		1.4365585		-1.4365585		193.1507676001		-2.4492905		-1.71103482

				0		0		1.484731		1.007058		285.338573		104.272587		1.44248		-1.44248		147.2330880001		-2.449538		-1.4531616

				0		0		1.484724		1.001284		285.344486		104.278526		1.448406		-1.448406		101.2805136		-2.44969		-1.53956952

				0		0		1.484658		0.995618		285.350384		104.284483		1.4543335		-1.4543335		55.3163076001		-2.4499515		-1.23193782

				0		-0.002368		1.484598		0.989945		285.356305		104.290399		1.460252		-1.457884		0.8970912		-2.450197		-0.98094384

				0		0		1.484539		0.984238		285.362235		104.29636		1.4661975		-1.4661975		-36.6818939999		-2.4504355		-0.7580367

				0		0.023236		1.484552		0.978555		285.368186		104.302279		1.4721325		-1.4953685		0.9453420001		-2.4506875		-0.4854069

				0		0.035876		1.484473		0.97286		285.374071		104.308145		1.478008		-1.513884		0.8883647999		-2.450868		-0.4638153599

				0		0.048672		1.484363		0.967229		285.379979		104.314084		1.4839315		-1.5326035		1.0207764001		-2.4511605		-0.0441559801

				0.223693		0.061391		1.484335		0.961542		285.385941		104.320022		1.4898815		-1.5512725		0.6704964		-2.4514235		0.26647002

				0.223804		0.074343		1.484304		0.9559		285.39187		104.325977		1.4958235		-1.5701665		1.2210516		-2.4517235		0.71115138

				0.223904		0.086889		1.484176		0.950236		285.397765		104.331854		1.5017095		-1.5885985		0.7442532		-2.4519455		0.88102026

				0.224162		0.099743		1.484125		0.944505		285.40369		104.33776		1.507625		-1.607368		1.1475000001		-2.45213		0.912735

				0.224322		0.112338		1.484016		0.938857		285.409594		104.343643		1.5135185		-1.6258565		0.7889436		-2.4523755		1.16640198

				0.224354		0.125169		1.483957		0.933185		285.415496		104.349538		1.519417		-1.644586		1.2412152		-2.452602		1.35113436

				0.224563		0.137654		1.483867		0.927511		285.42141		104.35545		1.52533		-1.662984		0.335448		-2.452841		1.5793164

				0.224809		0.150563		1.483788		0.921797		285.427348		104.361364		1.531256		-1.681819		0.8552736001		-2.453053		1.7089084799

				0		0.149468		1.483695		0.91612		285.433263		104.367299		1.537181		-1.686649		-49.0315464		-2.453301		1.96820748

				0.225174		0.165344		1.483733		0.910736		285.439121		104.373195		1.543058		-1.708402		-37.4505552		-2.453794		3.11463864

				0.22539		0.188571		1.483557		0.904909		285.44503		104.37911		1.54897		-1.737541		0.3226320002		-2.453879		2.7885275999

				0.225597		0.201453		1.483477		0.899031		285.450972		104.385036		1.554904		-1.756357		0.6832224001		-2.453935		2.35566432

				0.225807		0.214094		1.483402		0.893125		285.456875		104.390961		1.560818		-1.774912		0.3313007999		-2.453943		1.75213944

				0.225976		0.226864		1.483291		0.887262		285.462795		104.396856		1.5667255		-1.7935895		0.4941827999		-2.4539875		1.2807095401

				0.226094		0.239544		1.483114		0.881608		285.468703		104.40278		1.5726415		-1.8121855		0.2671524		-2.4542495		1.59137082

				0.226338		0.252339		1.483013		0.875554		285.474593		104.408666		1.5785295		-1.8308685		0.6712452		-2.4540835		0.36422586

				0.226513		0.265033		1.482944		0.869602		285.480515		104.414576		1.5844455		-1.8494785		0.4946147999		-2.4540475		-0.3979128599

				0.226694		0.27777		1.482857		0.863565		285.486445		104.420519		1.590382		-1.868152		0.3138192		-2.453947		-1.39444344

				0.226831		0.290614		1.482785		0.857641		285.492373		104.426433		1.596303		-1.886917		0.6384168		-2.453944		-2.03831676

				0.226999		0.303212		1.482703		0.851796		285.498252		104.43231		1.602181		-1.905393		0.4108536		-2.453977		-2.54799252

				0.227146		0.315933		1.48262		0.846128		285.504153		104.438186		1.6080695		-1.9240025		0.5446692002		-2.4541975		-2.3837909401

				0.227297		0.328634		1.482547		0.840352		285.510072		104.444097		1.6139845		-1.9426185		0.4009932001		-2.4543365		-2.51582274

				0.227358		0.341466		1.482465		0.834766		285.516023		104.450028		1.6199255		-1.9613915		0.5273028001		-2.4546915		-1.87303446

				0.227521		0.354161		1.482419		0.829013		285.521952		104.455966		1.625859		-1.98002		0.2185704001		-2.454872		-1.85764428

				0.227618		0.366958		1.482362		0.823404		285.527876		104.461905		1.6317905		-1.9987485		0.2925468		-2.4551945		-1.33084026

				0.227769		0.379674		1.482267		0.817806		285.533782		104.467819		1.6377005		-2.0173745		0.2416428		-2.4555065		-0.83953746

				0.227786		0.374479		1.482186		0.812267		285.539685		104.473709		1.643597		-2.018076		-64.1841768		-2.455864		-0.18299124

				0.227976		0.387185		1.482087		0.806743		285.545609		104.479629		1.649519		-2.036704		-64.3641336		-2.456262		0.61662852

				0.22813		0.39096		1.482056		0.80117		285.551522		104.485584		1.655453		-2.046413		-96.7887432		-2.456623		1.28176524

				0.228176		0.403668		1.48199		0.795641		285.557416		104.491453		1.6613345		-2.0650025		-96.6474467999		-2.4569755		1.9219152599

				0.228371		0.416315		1.481922		0.790126		285.563301		104.497334		1.6672175		-2.0835325		-96.7373820002		-2.4573435		2.6177049001

				0.228543		0.429008		1.481838		0.784631		285.569187		104.503207		1.673097		-2.102105		-96.6345768001		-2.457728		3.37326876

				0		328.00%		1.481773		0.779053		285.575107		104.509146		1.6790265		-4.95906499		10121.0954724001		-2.4580795		4.00468662

				0		0		1.481684		0.773411		285.581045		104.515082		1.6849635		-1.6849635		-1733.0809644001		-2.4583745		4.43190258

				0		0		1.481579		0.767742		285.586942		104.52099		1.690866		-1.690866		-1778.8513104		-2.458608		4.64140728

				0		0		1.481497		0.762125		285.592867		104.526907		1.696787		-1.696787		-1824.7651128		-2.458912		5.10273396

				0		0		1.481409		0.75638		285.598806		104.532809		1.7027075		-1.7027075		-1870.675038		-2.4590875		5.1015141

				0		0		1.481328		0.750525		285.604745		104.53873		1.7086375		-1.7086375		-1916.6586299999		-2.4591625		4.7374784999

				0		0		1.481264		0.744688		285.610657		104.544639		1.714548		-1.714548		-1962.4910112001		-2.459236		4.37012784

				0		0		1.48119		0.738671		285.616591		104.550632		1.7205115		-1.7205115		-2008.7343756001		-2.4591825		3.5399104201

				0		0		1.4811		0.732801		285.622502		104.556513		1.7264075		-1.7264075		-2054.454318		-2.4592085		3.0031101

				0		0		1.481103		0.726883		285.628391		104.562411		1.732301		-1.732301		-2100.1548744001		-2.459184		2.28477708

				0		0		1.481035		0.720966		285.634307		104.568304		1.7382055		-1.7382055		-2145.9407291999		-2.4591715		1.60846794

				0		0		1.480965		0.715051		285.640263		104.574262		1.7441625		-1.7441625		-2192.1336899999		-2.4592135		1.1227455

				0		0		1.480883		0.709167		285.646183		104.580202		1.7500925		-1.7500925		-2238.117282		-2.4592595		0.6543099

				0		0		1.480847		0.703248		285.652097		104.586114		1.7560055		-1.7560055		-2283.9690492001		-2.4592535		0.0004919401

				0		0		1.480777		0.697402		285.657998		104.592035		1.7619165		-1.7619165		-2329.8053076001		-2.4593185		-0.39751218

				0		0		1.480718		0.691587		285.6639		104.597951		1.7678255		-1.7678255		-2375.6260571999		-2.4594125		-0.69090246

				0		0		1.480656		0.68583		285.66977		104.603812		1.773691		-1.773691		-2421.1094904001		-2.459521		-0.92744172

				0		0		1.480583		0.680126		285.675659		104.609709		1.779584		-1.779584		-2466.8061696		-2.45971		-0.87712128

				0		0		1.480521		0.674421		285.681555		104.61563		1.7854925		-1.7854925		-2512.623042		-2.4599135		-0.7762581

				0		0		1.480398		0.668702		285.687449		104.621494		1.7913715		-1.7913715		-2558.2111596		-2.4600735		-0.82884078

				0		0		1.480344		0.663041		285.69332		104.627362		1.797241		-1.797241		-2603.7256104001		-2.460282		-0.70580772

				0		0		1.480286		0.657384		285.699196		104.633223		1.8031095		-1.8031095		-2649.2323067998		-2.4604935		-0.5718677401

				0		0		1.480215		0.651752		285.705077		104.639152		1.8090145		-1.8090145		-2695.0220388001		-2.4607665		-0.2204303399

				0		0		1.480148		0.646143		285.710946		104.645026		1.814886		-1.814886		-2740.5519983998		-2.461029		0.0967888799

				0		0		1.480101		0.640553		285.716839		104.650881		1.82076		-1.82076		-2786.1013439998		-2.461313		0.4911407999

				0		0		1.480045		0.634935		285.722699		104.656751		1.826625		-1.826625		-2831.5808999998		-2.46156		0.7532549999

				0		0		1.479988		0.62945		285.728548		104.662587		1.8324675		-1.8324675		-2876.8859819998		-2.4619175		1.4155748999

				0		0		1.479937		0.623929		285.734391		104.668411		1.838301		-1.838301		-2922.1212744		-2.46223		1.91685708

				0		0		1.479937		0.618345		285.740242		104.674273		1.8441575		-1.8441575		-2967.5349180002		-2.4625025		2.2716801001

				0		0		1.479847		0.612692		285.746093		104.680098		1.8499955		-1.8499955		-3012.8051051998		-2.4626875		2.3134811399

				0		0		1.479781		0.607178		285.751901		104.685913		1.855807		-1.855807		-3057.8698008		-2.462985		2.76311556

				0		0		1.479731		0.601709		285.757741		104.691747		1.861644		-1.861644		-3103.1322336001		-2.463353		3.46382352

				0		0		1.479647		0.596005		285.763593		104.697604		1.8674985		-1.8674985		-3148.5303684001		-2.4635035		3.37966038

				0		0		1.47954		0.590297		285.769448		104.703496		1.873372		-1.873372		-3194.0758367999		-2.463669		3.34746576

				0		0		1.479443		0.584606		285.775322		104.709338		1.87923		-1.87923		-3239.501112		-2.463836		3.3223284

				0		0		1.479346		0.579036		285.781187		104.715227		1.885107		-1.885107		-3285.0737207998		-2.464143		3.7991595599

				0		0		1.479293		0.573281		285.787072		104.72109		1.890981		-1.890981		-3330.6230664001		-2.464262		3.59951148

				0		0		1.479214		0.567477		285.792913		104.726987		1.89685		-1.89685		-3376.13364		-2.464327		3.205998

				0		0		1.479056		0.561782		285.798796		104.732867		1.9027315		-1.9027315		-3421.7411435999		-2.4645135		3.24854802

				0		0		1.478981		0.556126		285.804672		104.738725		1.9085985		-1.9085985		-3467.2362083999		-2.4647245		3.3808483799

				0		0		1.47891		0.550388		285.810518		104.744585		1.9144515		-1.9144515		-3512.6227116001		-2.4648395		3.16904562

				0		0		1.478796		0.544571		285.816354		104.750412		1.920283		-1.920283		-3557.8424951999		-2.464854		2.5977416399

				0		0		1.478703		0.53875		285.822195		104.756251		1.926123		-1.926123		-3603.1281912001		-2.464873		2.0417288401

				0		0		1.478597		0.532955		285.828047		104.762111		1.931979		-1.931979		-3648.5379576001		-2.464934		1.63520532

				0		0		1.478523		0.527082		285.833915		104.767936		1.9378255		-1.9378255		-3693.8740572		-2.4649075		0.91469754

				0		0		1.478276		0.521493		285.839768		104.773786		1.943677		-1.943677		-3739.2489288001		-2.46517		1.23405516

				0		0		1.478148		0.515629		285.845619		104.779629		1.949524		-1.949524		-3784.5889056		-2.465153		0.54769392

				0		0		1.478045		0.509696		285.851476		104.785474		1.955375		-1.955375		-3829.9598999998		-2.465071		-0.3730950001

				0		0		1.477948		0.50386		285.857343		104.791349		1.961246		-1.961246		-3875.4859823999		-2.465106		-0.87482232

				0		0		1.477844		0.498023		285.863218		104.797186		1.967102		-1.967102		-3920.8957488001		-2.465125		-1.43254584

				0		0		1.477734		0.492347		285.869107		104.803074		1.9729905		-1.9729905		-3966.5575331998		-2.4653375		-1.2971442601

				0		0		1.477622		0.486656		285.874984		104.808928		1.978856		-1.978856		-4012.0409663998		-2.465512		-1.2960835201

				0		0		1.477551		0.480963		285.880809		104.814831		1.98472		-1.98472		-4057.5127680001		-2.465683		-1.3074624

				0		0		1.477472		0.475292		285.886689		104.820737		1.990613		-1.990613		-4103.2094472		-2.465905		-1.13834196

				0		0		1.477373		0.469676		285.892595		104.826608		1.9965015		-1.9965015		-4148.8712316		-2.4661775		-0.78694038

				0		0		1.477309		0.46404		285.898459		104.832493		2.002376		-2.002376		-4194.4244544		-2.466416		-0.55644192

				0		0		1.477199		0.458469		285.904328		104.83837		2.008249		-2.008249		-4239.9660456001		-2.466718		-0.09718308

				0		0		1.477117		0.452947		285.9102		104.844248		2.014124		-2.014124		-4285.5231455999		-2.467071		0.5454619199

				0		0		1.477075		0.447382		285.916067		104.850138		2.0200025		-2.0200025		-4331.107386		-2.4673845		1.0455327

				0		0		1.477012		0.441868		285.921915		104.855963		2.025839		-2.025839		-4376.3659415999		-2.467707		1.58249412

				0		0		1.476956		0.43629		285.927799		104.86184		2.0317195		-2.0317195		-4421.9656907998		-2.4680095		2.0427510599

				0		0		1.476899		0.430713		285.933665		104.867701		2.037583		-2.037583		-4467.4336152001		-2.468296		2.44722564

				0		0		1.476867		0.425231		285.939504		104.873547		2.0434255		-2.0434255		-4512.7386971999		-2.4686565		3.1203455399

				0		0		1.476787		0.419703		285.94537		104.879411		2.0492905		-2.0492905		-4558.2182532001		-2.4689935		3.70645974

				0		0		1.476726		0.414083		285.951247		104.885266		2.0551565		-2.0551565		-4603.7055636001		-2.4692395		3.96486702

				0		0		1.476694		0.408456		285.957148		104.891168		2.061058		-2.061058		-4649.4681552		-2.469514		4.32207864

				0		0		1.476604		0.402742		285.963028		104.897034		2.066931		-2.066931		-4695.0097464001		-2.469673		4.26653748

				0		0		1.476536		0.397123		285.968917		104.902958		2.0728375		-2.0728375		-4740.8111099999		-2.4699605		4.6700145

				0		0		1.47648		0.391356		285.974798		104.908845		2.0787215		-2.0787215		-4786.4379996		-2.4700775		4.46209722

				0		0		0		0.38537		285.98069		104.914714		2.084602		-2.084602		-4832.0377487999		-2.469972		3.45355416

				0		0		0		0.37945		285.986545		104.920592		2.0904685		-2.0904685		-4877.5289363999		-2.4699185		2.63370798

				0		0		0		0.373671		285.992403		104.926445		2.096324		-2.096324		-4922.9348256001		-2.469995		2.28303792

				0		0		0		0.367784		285.998261		104.932324		2.1021925		-2.1021925		-4968.441522		-2.4699765		1.5889779

				0		0		0		0.361959		286.004095		104.938175		2.108035		-2.108035		-5013.746604		-2.469994		1.0272978

				0		0		0		0.356093		286.00995		104.944005		2.1138775		-2.1138775		-5059.051686		-2.4699705		0.3180177

				0		0		0		0.350302		286.01584		104.949901		2.1197705		-2.1197705		-5104.7483652001		-2.4700725		0.0551381401

				0		0		0		0.34448		286.021705		104.955777		2.125641		-2.125641		-5150.2705704		-2.470121		-0.39793572

				0		0		0		0.338697		286.027565		104.961645		2.131505		-2.131505		-5195.7423719998		-2.470202		-0.7333146001

				0		0		0		0.332956		286.033447		104.967536		2.1373915		-2.1373915		-5241.3886476		-2.4703475		-0.83889918

				0		0		0		0.327281		286.039342		104.973419		2.1432805		-2.1432805		-5287.0543091998		-2.4705615		-0.6981510601

				0		0		0		0.32154		286.045216		104.979277		2.1491465		-2.1491465		-5332.5416196		-2.4706865		-0.87534378
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264

		Data from 2 Cartesian Autocollimators and 2 rotary read heads for indexed motion

		Date ==>		7/31/03		Time ==>		13:39:51

		Filename:		CACAL.266

		Operator:		d

		# of samples:		800

		Readout cycles:		1

		Readings/cycle:		5

		Dwell time (s):		1																-0.275				-0.0297

																1.8089335				50				-2.5779

																193.3631				fit				fit

																TRUTH		CAC 0		CAC 0		CAC 1		CAC 1

				0		0		1.475171		0.410254		286.12516		105.059031		2.2289955		-2.2289955		-95239.5246		-2.6392495		-17.46599886

				0		0		1.47508		0.413007		286.122321		105.056378		2.2262495		-2.2262495		-95246.59959		-2.6392565		-17.14719654

				0		0		1.475115		0.416453		286.118835		105.052885		2.22276		-2.22276		-95255.71065		-2.639213		-16.9306992

				0		0		1.475177		0.419963		286.115277		105.049315		2.219196		-2.219196		-95265.0186300001		-2.639159		-16.7440363201

				0		0		1.475162		0.423346		286.111842		105.045908		2.215775		-2.215775		-95273.93358		-2.639121		-16.515063

				0		0		1.475227		0.426675		286.108485		105.04253		2.2124075		-2.2124075		-95282.7331500001		-2.6390825		-16.2936099001

				0		0		1.475226		0.430116		286.105019		105.039069		2.208944		-2.208944		-95291.77041		-2.63906		-16.00429248

				0		0		1.4753		0.433515		286.10153		105.035621		2.2054755		-2.2054755		-95300.8029		-2.6389905		-15.88364046

				0		0		1.475245		0.436906		286.098099		105.03223		2.2020645		-2.2020645		-95309.6858100001		-2.6389705		-15.5909363401

				0		0		1.475384		0.440368		286.094573		105.028644		2.1985085		-2.1985085		-95318.99667		-2.6388765		-15.54912882

				0		0		1.475434		0.443762		286.091136		105.025215		2.1950755		-2.1950755		-95327.95284		-2.6388375		-15.32247246

				0		0		1.47541		0.447132		286.087739		105.021836		2.1916875		-2.1916875		-95336.78661		-2.6388195		-15.0250275

				0		0		1.475503		0.450673		286.084161		105.018239		2.1881		-2.1881		-95346.15939		-2.638773		-14.808852

				0		0		1.475561		0.454175		286.080595		105.014662		2.1845285		-2.1845285		-95355.48645		-2.6387035		-14.67718722

				0		0		1.475593		0.457452		286.077284		105.011345		2.1812145		-2.1812145		-95364.13896		-2.6386665		-14.45605434

				0		0		1.475576		0.460992		286.073723		105.007809		2.177666		-2.177666		-95373.38817		-2.638658		-14.10724872

				0		0		1.475658		0.464444		286.070228		105.004326		2.174177		-2.174177		-95382.4885200001		-2.638621		-13.86740484

				0		0		1.475661		0.467975		286.066704		105.000824		2.170664		-2.170664		-95391.64656		-2.638639		-13.4269948799

				0		0		1.475635		0.471446		286.063277		104.997431		2.167254		-2.167254		-95400.52983		-2.6387		-12.84279768

				0		0		1.475732		0.475039		286.059706		104.993844		2.163675		-2.163675		-95409.8789400001		-2.638714		-12.4097310001

				0		0		1.475786		0.4785		286.056233		104.990369		2.160201		-2.160201		-95418.9470700001		-2.638701		-12.08509092

				0		0		1.475836		0.481973		286.052779		104.986894		2.1567365		-2.1567365		-95427.99981		-2.6387095		-11.68406658

				0		0		1.475846		0.485633		286.049189		104.98332		2.1531545		-2.1531545		-95437.34091		-2.6387875		-11.02027914

				0		0		1.475901		0.489204		286.045593		104.979742		2.1495675		-2.1495675		-95446.69407		-2.6387715		-10.6943571

				0		0		1.475925		0.492923		286.041997		104.976147		2.145972		-2.145972		-95456.07783		-2.638895		-9.86532624

				0		0		1.476022		0.496638		286.038321		104.972487		2.142304		-2.142304		-95465.64339		-2.638942		-9.30394368

				0		0		1.476091		0.500326		286.034806		104.968934		2.13877		-2.13877		-95474.88594		-2.639096		-8.3716884

				0		0		1.476176		0.503915		286.031311		104.965458		2.1352845		-2.1352845		-95483.97369		-2.6391995		-7.62641874

				0		0		1.476227		0.507741		286.027718		104.961861		2.1316895		-2.1316895		-95493.35862		-2.6394305		-6.41044134

				0		0		1.476295		0.511611		286.024155		104.958293		2.128124		-2.128124		-95502.6670500001		-2.639735		-4.93301808

				0		0		1.476339		0.515248		286.020716		104.954869		2.1246925		-2.1246925		-95511.61584		-2.6399405		-3.8263221

				0		0		1.476341		0.519193		286.016993		104.951133		2.120963		-2.120963		-95521.3562700001		-2.640156		-2.65176396

				0		0		1.476376		0.522848		286.013522		104.947692		2.117507		-2.117507		-95530.36158		-2.640355		-1.5658484399

				0		0		1.476564		0.526796		286.009939		104.944107		2.113923		-2.113923		-95539.7168100001		-2.640719		0.1277528399

				0		0		1.476609		0.530247		286.006461		104.940643		2.110452		-2.110452		-95548.7691900001		-2.640699		0.4268721599

				0		0		1.476689		0.533728		286.002981		104.937154		2.1069675		-2.1069675		-95557.86819		-2.6406955		0.7868349

				0		0		1.47673		0.537392		285.999283		104.933465		2.103274		-2.103274		-95567.50377		-2.640666		1.07554392

				0		0		1.476804		0.541197		285.995544		104.929711		2.0995275		-2.0995275		-95577.2895600001		-2.6407245		1.6867197

				0		0		1.476875		0.544813		285.991892		104.926066		2.095879		-2.095879		-95586.80868		-2.640692		1.95981732

				0		0		1.476869		0.548426		285.988358		104.92254		2.092349		-2.092349		-95596.0180200001		-2.640775		2.6360449199

				0		0		1.476955		0.551699		285.985003		104.919177		2.08899		-2.08899		-95604.78897		-2.640689		2.6855892

				0		0		1.477016		0.555288		285.981402		104.915589		2.0853955		-2.0853955		-95614.16418		-2.6406835		3.05011314

				0		0		1.477083		0.55885		285.977676		104.911864		2.08167		-2.08167		-95623.8872400001		-2.64052		2.8598435999

				0		0		1.477119		0.562387		285.973975		104.908135		2.077955		-2.077955		-95633.59725		-2.640342		2.6162514

				0		0		1.477176		0.565959		285.970406		104.904569		2.0743875		-2.0743875		-95642.90694		-2.6403465		3.0138885

				0		0		1.477271		0.569479		285.966729		104.900865		2.070697		-2.070697		-95652.55251		-2.640176		2.79467676

				0		0		1.477295		0.573185		285.963017		104.897109		2.066963		-2.066963		-95662.32003		-2.640148		3.09311604

				0		0		1.477363		0.576531		285.959462		104.893556		2.063409		-2.063409		-95671.5949800001		-2.63994		2.7243097199

				0		0		1.477429		0.580251		285.955787		104.889886		2.0597365		-2.0597365		-95681.1777300001		-2.6399875		3.2879734199

				0		0		1.477484		0.583797		285.952045		104.886132		2.0559885		-2.0559885		-95690.9659500001		-2.6397855		2.9615095799

				0		0		1.477489		0.587382		285.948404		104.882503		2.0523535		-2.0523535		-95700.4473600001		-2.6397355		3.1701637799

				0		0		1.477544		0.590718		285.944819		104.878963		2.048791		-2.048791		-95709.72321		-2.639509		2.73566628

				0		0		1.477581		0.594456		285.941074		104.875212		2.045043		-2.045043		-95719.5084600001		-2.639499		3.10040244

				0		0		1.477657		0.597829		285.937446		104.871583		2.0414145		-2.0414145		-95728.97934		-2.6392435		2.56856166

				0		0		1.477709		0.601519		285.93374		104.867864		2.037702		-2.037702		-95738.6754000001		-2.639221		2.88450216

				0		0		1.477727		0.60497		285.930006		104.864152		2.033979		-2.033979		-95748.3815400001		-2.638949		2.30336532

				0		0		1.477756		0.608521		285.926398		104.860557		2.0303775		-2.0303775		-95757.77502		-2.6388985		2.5066377001

				0		0		1.477855		0.611887		285.922784		104.856908		2.026746		-2.026746		-95767.2705600001		-2.638633		1.9391176799

				0		0		1.477863		0.615459		285.919124		104.853264		2.023094		-2.023094		-95776.7943600001		-2.638553		2.04158952

				0		0		1.477928		0.618797		285.915516		104.849643		2.0194795		-2.0194795		-95786.23464		-2.6382765		1.4326518601

				0		0		1.477907		0.622198		285.911912		104.846057		2.0158845		-2.0158845		-95795.60868		-2.6380825		1.11862926

				0		0		1.47797		0.625826		285.90815		104.842268		2.012109		-2.012109		-95805.4761000001		-2.637935		0.9913057199

				0		0		1.478042		0.629455		285.904314		104.83842		2.008267		-2.008267		-95815.50966		-2.637722		0.63529236

				0		0		1.478038		0.632999		285.900594		104.834711		2.0045525		-2.0045525		-95825.19906		-2.6375515		0.4186467001

				0		0		1.478102		0.636594		285.896798		104.830921		2.0007595		-2.0007595		-95835.09582		-2.6373535		0.11139426

				0		0		1.478135		0.64021		285.893003		104.82712		1.9969615		-1.9969615		-95845.0115700001		-2.6371715		-0.13772358

				0		0		1.478132		0.643808		285.889233		104.823354		1.9931935		-1.9931935		-95854.8440700001		-2.6370015		-0.34684902

				0		0		1.478122		0.647215		285.885598		104.819745		1.9895715		-1.9895715		-95864.28462		-2.6367865		-0.73358478

				0		0		1.478185		0.65067		285.881965		104.816127		1.985946		-1.985946		-95873.7397500001		-2.636616		-0.9597463201

				0		0		1.478248		0.654237		285.878264		104.812416		1.98224		-1.98224		-95883.4173600001		-2.636477		-1.0639008

				0		0		1.478241		0.657877		285.874447		104.808554		1.9784005		-1.9784005		-95893.46073		-2.6362775		-1.37158146

				0		0		1.47827		0.661356		285.870817		104.804936		1.9747765		-1.9747765		-95902.91343		-2.6361325		-1.50610338

				0		0		1.478337		0.664973		285.867059		104.801149		1.971004		-1.971004		-95912.77401		-2.635977		-1.66254768

				0		0		1.4784		0.668658		285.863266		104.797386		1.967226		-1.967226		-95922.61974		-2.635884		-1.59340392

				0		0		1.478444		0.672267		285.859481		104.793622		1.9634515		-1.9634515		-95932.4607900001		-2.6357185		-1.78563438

				0		0		1.478519		0.676015		285.85564		104.78976		1.9596		-1.9596		-95942.5236		-2.635615		-1.746432

				0		0		1.478552		0.679631		285.851904		104.786031		1.9558675		-1.9558675		-95952.2619600001		-2.6354985		-1.7667531001

				0		0		1.478586		0.683248		285.848206		104.782341		1.9521735		-1.9521735		-95961.89934		-2.6354215		-1.64899062

				0		0		1.478607		0.686883		285.844457		104.7786		1.9484285		-1.9484285		-95971.6698300001		-2.6353115		-1.6445752201

				0		0		1.478621		0.690409		285.840822		104.774989		1.9448055		-1.9448055		-95981.11398		-2.6352145		-1.60640406

				0		0		1.47866		0.694171		285.837055		104.77122		1.9410375		-1.9410375		-95990.9494499999		-2.6352085		-1.2251294999

				0		0		1.478738		0.69811		285.833056		104.767181		1.9370185		-1.9370185		-96001.45884		-2.6351285		-1.08341802

				0		0		1.478774		0.701866		285.829297		104.763449		1.933273		-1.933273		-96011.2212300001		-2.635139		-0.6451491601

				0		0		1.478796		0.705742		285.82539		104.759549		1.9293695		-1.9293695		-96021.4059		-2.6351115		-0.32678694

				0		0		1.47881		0.70955		285.8216		104.755785		1.9255925		-1.9255925		-96031.251		-2.6351425		0.1886499

				0		0		1.478851		0.713273		285.817818		104.752008		1.921813		-1.921813		-96041.1130200001		-2.635086		0.38935404

				0		0		1.478876		0.717059		285.814057		104.748259		1.918058		-1.918058		-96050.90763		-2.635117		0.90243864

				0		0		1.478908		0.72084		285.810253		104.744459		1.914256		-1.914256		-96060.82887		-2.635096		1.23334848

				0		0		1.478983		0.724699		285.806418		104.740599		1.9104085		-1.9104085		-96070.8832200001		-2.6351075		1.68612318

				0		0		1.479004		0.72849		285.802575		104.736805		1.90659		-1.90659		-96080.82525		-2.63508		1.9953972

				0		0		1.479024		0.732666		285.798505		104.732683		1.902494		-1.902494		-96091.54155		-2.63516		2.72134152

				0		0		1.479087		0.736369		285.794779		104.728947		1.898763		-1.898763		-96101.28441		-2.635132		3.01946004

				0		0		1.479128		0.740362		285.790854		104.725054		1.894854		-1.894854		-96111.47106		-2.635216		3.73981032

				0		0		1.479215		0.744246		285.786965		104.721103		1.890934		-1.890934		-96121.7329500001		-2.63518		4.02933672

				0		0		1.479266		0.748102		285.783162		104.717329		1.8871455		-1.8871455		-96131.60658		-2.6352475		4.67740314

				0		0		1.479259		0.751824		285.779332		104.713514		1.883323		-1.883323		-96141.5758800001		-2.635147		4.72430484

				0		0		1.479353		0.755652		285.775484		104.709673		1.8794785		-1.8794785		-96151.60656		-2.6351305		5.07595878

				0		0		1.479359		0.759289		285.771694		104.705888		1.875691		-1.875691		-96161.48946		-2.63498		4.9391182801

				0		0		1.479414		0.762985		285.767867		104.702066		1.8718665		-1.8718665		-96171.46893		-2.6348515		4.88543382

				0		0		1.47947		0.766766		285.763895		104.698078		1.8678865		-1.8678865		-96181.86465		-2.6346525		4.59457542

				0		0		1.479566		0.770307		285.760202		104.694402		1.864202		-1.864202		-96191.47278		-2.634509		4.47192216

				0		0		1.479641		0.774033		285.756271		104.690445		1.860258		-1.860258		-96201.77949		-2.634291		4.1088146401

				0		0		1.479721		0.777704		285.752458		104.68664		1.856449		-1.856449		-96211.71702		-2.634153		4.01927292

				0		0.417717		1.47977		0.781392		285.748523		104.682695		1.852509		-2.270226		-94718.2241700001		-2.633901		3.5333377199

				0.232184		0.427307		1.479874		0.785109		285.744556		104.678694		1.848525		-2.275832		-94694.11524		-2.633634		2.998107

				0.232207		0.418631		1.479866		0.788841		285.740553		104.67471		1.8445315		-2.2631625		-94735.76247		-2.6333725		2.48369202

				0.232117		0.410091		1.479899		0.792615		285.73657		104.67075		1.84056		-2.250651		-94776.8607000001		-2.633175		2.1973247999

				0.232078		0.401468		1.479936		0.796259		285.732586		104.666754		1.83657		-2.238038		-94818.32334		-2.632829		1.3783356001

				0.232011		0.393059		1.479964		0.79991		285.728672		104.662843		1.8326575		-2.2257165		-94858.80588		-2.6325675		0.8552601

				0.231916		0.384452		1.480029		0.803637		285.724696		104.658871		1.8286835		-2.2131355		-94900.1612400001		-2.6323205		0.3909601799

				0.231797		0.384923		1.480064		0.807375		285.720726		104.654923		1.8247245		-2.2096475		-94908.78774		-2.6320995		0.01865646

				0.231739		0.37665		1.480102		0.810959		285.716887		104.651069		1.820878		-2.197528		-94948.61733		-2.631837		-0.51507576

				0.231628		0.368535		1.480144		0.814458		285.71311		104.64732		1.817115		-2.18565		-94987.6389000001		-2.631573		-1.0631358001

				0.231576		0.377896		1.480192		0.818245		285.709095		104.643329		1.813112		-2.191008		-94964.3752500001		-2.631357		-1.41273504

				0.231443		0.368909		1.480289		0.822176		285.704939		104.639128		1.8089335		-2.1778425		-95007.6566100001		-2.6311095		-1.85696982

				0.231441		0.360063		1.480308		0.826072		285.700816		104.63497		1.804793		-2.164856		-95050.3262400001		-2.630865		-2.29446756

				0.231351		0.351366		1.480371		0.829852		285.696813		104.630971		1.800792		-2.152158		-95092.07607		-2.630644		-2.66228064

				0.231266		0.342695		1.480412		0.833701		285.692766		104.62691		1.796738		-2.139433		-95133.87954		-2.630439		-2.96682696

				0.231172		0.333857		1.480486		0.837589		285.688681		104.622814		1.7926475		-2.1265045		-95176.3779900001		-2.6302365		-3.2584707

				0.231062		0.325659		1.48054		0.841271		285.684834		104.619035		1.7888345		-2.1144935		-95215.80906		-2.6301055		-3.32238474

				0.230989		0.317026		1.480578		0.845118		285.680809		104.615016		1.7848125		-2.1018385		-95257.38231		-2.6299305		-3.5223524999

				0.230902		0.308445		1.480635		0.849028		285.676821		104.611005		1.780813		-2.089258		-95298.7239900001		-2.629841		-3.41692596

				0.230847		0.299999		1.480687		0.852753		285.672929		104.607146		1.7769375		-2.0769365		-95339.22831		-2.6296905		-3.5443575

				0.230712		0.291281		1.480734		0.856865		285.668843		104.603038		1.7728405		-2.0641215		-95381.31717		-2.6297055		-3.05230626

				0.230631		0.282931		1.480811		0.860621		285.66493		104.599172		1.768951		-2.051882		-95421.5055		-2.629572		-3.1170409199

				0.230508		0.274267		1.480875		0.864795		285.660966		104.595195		1.7649805		-2.0392475		-95463.0653400001		-2.6297755		-1.9599150601

				0.230357		0.265485		1.480963		0.86881		285.656852		104.591067		1.7608595		-2.0263445		-95505.44328		-2.6296695		-1.90089774

				0.230231		0.257167		1.481007		0.872969		285.652967		104.58721		1.7569885		-2.0141555		-95545.47753		-2.6299575		-0.45021042

				0.230114		0.248592		1.481084		0.876793		285.649007		104.583272		1.7530395		-2.0016315		-95586.6435300001		-2.6298325		-0.4779833401

				0.229982		0.239728		1.481145		0.881122		285.644905		104.579142		1.7489235		-1.9886515		-95629.3105500001		-2.6300455		0.72889938

				0.229913		0.231162		1.481209		0.884918		285.640862		104.575103		1.7448825		-1.9760445		-95670.69318		-2.6298005		0.2789631001

				0.229774		0.222284		1.481264		0.888999		285.636831		104.571028		1.7408295		-1.9631135		-95713.2540900001		-2.6298285		0.81310986

				0.22956		0.214		1.481377		0.89281		285.632948		104.567183		1.7369655		-1.9509655		-95753.1427200001		-2.6297755		1.03544874

				0.229477		0.205353		1.481414		0.896872		285.628899		104.563117		1.732908		-1.938261		-95794.8704100001		-2.62978		1.4854766399

				0.229395		0.196613		1.481455		0.900872		285.624852		104.559091		1.7288715		-1.9254845		-95836.85928		-2.6297435		1.78565922

				0.229202		0.187612		1.481519		0.905012		285.620712		104.554933		1.7247225		-1.9123345		-95880.10068		-2.6297345		2.1968703

				0.229153		0.179309		1.481554		0.908866		285.616757		104.551018		1.7207875		-1.9000965		-95920.24203		-2.6296535		2.3260005

				0.229042		0.170663		1.481601		0.912744		285.612807		104.547011		1.716809		-1.887472		-95961.77973		-2.629553		2.3895817199

				0		0.146953		1.481594		0.916378		285.608712		104.54294		1.712726		-1.859679		-96057.78048		-2.629104		1.20973608

				0		0.142659		1.481707		0.920361		285.604598		104.538782		1.70859		-1.851249		-96084.0556200001		-2.628951		1.1011572

				0.022849		0.144435		1.48177		0.924221		285.60059		104.534778		1.704584		-1.849019		-96088.1157		-2.628805		1.00387872

				0.228499		0.135185		1.481805		0.928309		285.596277		104.53053		1.7003035		-1.8354885		-96132.55563		-2.6286125		0.76854978

				0.228427		0.126471		1.481847		0.932311		285.592156		104.526405		1.6961805		-1.8226515		-96174.68904		-2.6284915		0.77378094

				0.22837		0.117346		1.481914		0.936256		285.587942		104.522203		1.6919725		-1.8093185		-96218.51598		-2.6282285		0.2769003

				0.228231		0.108166		1.482006		0.940426		285.583692		104.517937		1.6877145		-1.7958805		-96262.68528		-2.6281405		0.41536566

				0.228075		0.099625		1.482078		0.944209		285.57969		104.513934		1.683712		-1.783337		-96303.8799		-2.627921		0.05311296

				0.227947		0.090698		1.482145		0.948254		285.575548		104.509779		1.6795635		-1.7702615		-96346.8511200001		-2.6278175		0.12407058

				0.227823		0.081731		1.482189		0.95216		285.57143		104.505683		1.6754565		-1.7571875		-96389.8407		-2.6276165		-0.1604089799

				0.227733		0.072992		1.482266		0.956121		285.567288		104.501562		1.671325		-1.744317		-96432.0739200001		-2.627446		-0.332469

				0.227704		0.064029		1.4823		0.960056		285.563185		104.497431		1.667208		-1.731237		-96475.09995		-2.627264		-0.54747936

				0		0.054962		1.482361		0.9641		285.558987		104.493221		1.663004		-1.717966		-96518.71953		-2.627104		-0.67398768

				0		0.046513		1.48242		0.967846		285.555005		104.489292		1.6590485		-1.7055615		-96559.43355		-2.6268945		-1.00526562

				0		0.037403		1.482465		0.971898		285.550782		104.485053		1.6548175		-1.6922205		-96603.28038		-2.6267155		-1.1972871

				0		0.028347		1.482492		0.975856		285.546623		104.480908		1.6506655		-1.6790125		-96646.71177		-2.6265215		-1.45175526

				0		0.019383		1.482528		0.979953		285.542369		104.476663		1.646416		-1.665799		-96690.06891		-2.626369		-1.5463987199

				0.227139		0.010501		1.482593		0.983892		285.53825		104.472574		1.642312		-1.652813		-96732.7407		-2.626204		-1.70159904

				0		0.001271		1.482634		0.987979		285.534008		104.468308		1.638058		-1.639329		-96777.0835200001		-2.626037		-1.8479613601

				0		-0.001512		1.482617		0.992026		285.529855		104.464187		1.633921		-1.632409		-96797.8840500001		-2.625947		-1.72963332

				0		0		1.482666		0.996053		285.525646		104.459974		1.62971		-1.62971		-96803.4335400001		-2.625763		-1.9417932

				0		0		1.482718		1.000034		285.521497		104.455781		1.625539		-1.625539		-96814.34163		-2.625573		-2.17982988

				0		0		1.482762		1.004179		285.51723		104.451504		1.621267		-1.621267		-96825.4965000001		-2.625446		-2.18026764

				0		0		1.482761		1.00826		285.512959		104.44725		1.6170045		-1.6170045		-96836.61321		-2.6252645		-2.37792114

				0		0		1.48284		1.012514		285.508631		104.442949		1.61269		-1.61269		-96847.86069		-2.625204		-2.1344148

				0		0		1.482873		1.016624		285.504349		104.438644		1.6083965		-1.6083965		-96859.07811		-2.6250205		-2.33595378

				0		0		1.482891		1.020809		285.499979		104.434276		1.6040275		-1.6040275		-96870.48021		-2.6248365		-2.5312203

				0		0		1.482916		1.024938		285.495752		104.430068		1.59981		-1.59981		-96881.4784800001		-2.624748		-2.3988852

				0		0		1.482944		1.028868		285.491661		104.425991		1.595726		-1.595726		-96892.13079		-2.624594		-2.51662392

				0		0		1.482982		1.033089		285.487322		104.421652		1.591387		-1.591387		-96903.45558		-2.624476		-2.47749804

				0		0		1.483		1.037362		285.482996		104.417315		1.5870555		-1.5870555		-96914.7662400001		-2.6244175		-2.22497406

				0		0		1.483063		1.041451		285.478785		104.413109		1.582847		-1.582847		-96925.74795		-2.624298		-2.2052012399

				0		0		1.483089		1.045607		285.47451		104.408852		1.578581		-1.578581		-96936.8733		-2.624188		-2.14508052

				0		0		1.483124		1.049735		285.470322		104.404665		1.5743935		-1.5743935		-96947.80218		-2.6241285		-1.91155302

				0		0		1.48311		1.053948		285.466096		104.400472		1.570184		-1.570184		-96958.7726400001		-2.624132		-1.4488732801

				0		0		1.483132		1.058293		285.461687		104.39605		1.5657685		-1.5657685		-96970.30353		-2.6240615		-1.23056802

				0		0		1.483196		1.062601		285.457428		104.391786		1.561507		-1.561507		-96981.4285200001		-2.624108		-0.6075284401

				0		0		1.483238		1.06699		285.453002		104.387338		1.55707		-1.55707		-96993.01998		-2.62406		-0.3059244

				0		0		1.483287		1.071152		285.448844		104.383182		1.552913		-1.552913		-97003.8687599999		-2.624065		0.1565420401

				0		0		1.483351		1.075217		285.444759		104.379109		1.548834		-1.548834		-97014.5090100001		-2.624051		0.5422687199

				0		0		1.483411		1.079298		285.44065		104.375028		1.544739		-1.544739		-97025.1831000001		-2.624037		0.92970612

				0		0		1.483463		1.08351		285.436449		104.370802		1.5405255		-1.5405255		-97036.1927100001		-2.6240355		1.3748135399

				0		0		1.483533		1.088073		285.431963		104.366293		1.536028		-1.536028		-97047.9425700001		-2.624101		2.09148624

				0		0		1.483564		1.092588		285.427526		104.361853		1.5315895		-1.5315895		-97059.52854		-2.6241775		2.84145066

				0		0		1.483619		1.096722		285.423323		104.357687		1.527405		-1.527405		-97070.43177		-2.624127		3.1070574

				0		0		1.483646		1.100946		285.419177		104.353571		1.523274		-1.523274		-97081.19883		-2.62422		3.88354392

				0		0		1.483699		1.105413		285.414675		104.349055		1.518765		-1.518765		-97092.97425		-2.624178		4.2144462

				0		0		1.483705		1.109592		285.410405		104.344809		1.514507		-1.514507		-97104.07575		-2.624099		4.38531156

				0		0		1.483713		1.11373		285.406126		104.340555		1.5102405		-1.5102405		-97115.1989400001		-2.6239705		4.3788857399

				0		0		1.483789		1.118067		285.401668		104.336088		1.505778		-1.505778		-97126.85052		-2.623845		4.40421624

				0		0		1.483872		1.122064		285.397473		104.331872		1.5015725		-1.5015725		-97137.8372700001		-2.6236365		4.1032682999

				0		0		1.483899		1.126168		285.393141		104.327517		1.497229		-1.497229		-97149.18519		-2.623397		3.70547532

				0		0		1.483923		1.13031		285.388798		104.323214		1.492906		-1.492906		-97160.44842		-2.623216		3.51609048

				0		0		1.483934		1.134482		285.384367		104.318786		1.4884765		-1.4884765		-97172.0079300001		-2.6229585		3.06269262

				0		0		1.48403		1.13884		285.379771		104.314133		1.483852		-1.483852		-97184.1060900001		-2.622692		2.5977441599

				0		0		1.484078		1.142909		285.375398		104.309797		1.4794975		-1.4794975		-97195.45302		-2.6224065		2.0355273

				0		0		1.484096		1.146722		285.371274		104.305693		1.4753835		-1.4753835		-97206.18066		-2.6221055		1.3917961801

				0		0		1.484137		1.150871		285.366805		104.30119		1.4708975		-1.4708975		-97217.90595		-2.6217685		0.6582393

				0		0		1.484163		1.154856		285.362475		104.296927		1.466601		-1.466601		-97229.08665		-2.621457		-0.00377892

				0		0		1.484211		1.159111		285.357922		104.292308		1.462015		-1.462015		-97241.08878		-2.621126		-0.7050438001

				0		0		1.484222		1.163278		285.353445		104.287873		1.457559		-1.457559		-97252.69815		-2.620837		-1.26900828

				0		0		1.484275		1.167353		285.349099		104.283452		1.4531755		-1.4531755		-97264.17621		-2.6205285		-1.9109244599

				0		0		1.484317		1.171489		285.344659		104.27902		1.4487395		-1.4487395		-97275.7502100001		-2.6202285		-2.51662734

				0		0		1.484337		1.175714		285.340127		104.274511		1.444219		-1.444219		-97287.53733		-2.619933		-3.09709548

				0		0		1.484401		1.179911		285.335642		104.270027		1.4397345		-1.4397345		-97299.2413799999		-2.6196455		-3.65261274

				0		0		1.484438		1.184041		285.331259		104.265648		1.4353535		-1.4353535		-97310.67381		-2.6193945		-4.08779622

				0		0		1.484457		1.18839		285.326702		104.26112		1.430811		-1.430811		-97322.51538		-2.619201		-4.29871212

				0		0		1.484533		1.192764		285.322144		104.256503		1.4262235		-1.4262235		-97334.5179600001		-2.6189875		-4.57681662

				0		0		1.484587		1.197174		285.317578		104.251941		1.4216595		-1.4216595		-97346.42802		-2.6188335		-4.64323374

				0		0		1.484638		1.201366		285.31315		104.247518		1.417234		-1.417234		-97357.9761		-2.6186		-5.01065928

				0		0		1.48471		1.205766		285.308718		104.243057		1.4127875		-1.4127875		-97369.59582		-2.6185535		-4.7026395

				0		0		1.4847		1.209771		285.304514		104.23894		1.408627		-1.408627		-97380.41166		-2.618398		-4.81759884

				0		0		1.484761		1.214288		285.299946		104.234375		1.4040605		-1.4040605		-97392.32874		-2.6183485		-4.5075486601

				0		0		1.484844		1.218857		285.295475		104.229882		1.3995785		-1.3995785		-97404.0376500001		-2.6184355		-3.71513322

				0		0		1.484908		1.223342		285.291056		104.225474		1.395165		-1.395165		-97415.55144		-2.618507		-2.9858417999

				0		0		1.484926		1.227881		285.286668		104.221115		1.3907915		-1.3907915		-97426.9519200001		-2.6186725		-1.92242718

				0		0		1.484989		1.232527		285.281924		104.216349		1.3860365		-1.3860365		-97439.3733600001		-2.6185635		-1.80642258

				0		0		1.485037		1.237064		285.277359		104.211798		1.3814785		-1.3814785		-97451.2628100001		-2.6185425		-1.39468122

				0		0		1.48511		1.241696		285.272806		104.207221		1.3769135		-1.3769135		-97463.18934		-2.6186095		-0.66539142

				0		0		1.485199		1.246217		285.268378		104.202844		1.372511		-1.372511		-97474.65462		-2.618728		0.23192388

				0		0		1.485271		1.250925		285.263712		104.198138		1.367825		-1.367825		-97486.90488		-2.61875		0.812151

				0		0		1.485324		1.255531		285.259061		104.193458		1.3631595		-1.3631595		-97499.09619		-2.6186905		1.09678626

				0		0		1.485383		1.260059		285.25457		104.188925		1.3586475		-1.3586475		-97510.8933000001		-2.6187065		1.6368093

				0		0		1.485399		1.264441		285.250096		104.184472		1.354184		-1.354184		-97522.53264		-2.618625		1.82064672

				0		0		1.4855		1.268887		285.245506		104.17994		1.349623		-1.349623		-97534.40814		-2.61851		1.8943088399

				0		0		1.485493		1.273346		285.240951		104.175414		1.3450825		-1.3450825		-97546.24449		-2.6184285		2.0863791

				0		0		1.48556		1.277626		285.236404		104.170852		1.340528		-1.340528		-97558.1391600001		-2.618154		1.5851462399

				0		0		1.485679		1.281953		285.232043		104.166503		1.336173		-1.336173		-97569.49977		-2.618126		1.94998284

				0		0		1.485687		1.286362		285.227645		104.16212		1.3317825		-1.3317825		-97580.95155		-2.6181445		2.4860151

				0		0		1.48572		1.290708		285.222989		104.157457		1.327123		-1.327123		-97593.11631		-2.617831		1.85560884

				0		0		1.48578		1.295414		285.218289		104.152742		1.3224155		-1.3224155		-97605.41031		-2.6178295		2.35353474

				0		0		1.485816		1.29963		285.213757		104.148242		1.3178995		-1.3178995		-97617.1812300001		-2.6175295		1.7563854599

				0		0		1.48585		1.304142		285.20911		104.143614		1.313262		-1.313262		-97629.2757		-2.617404		1.80042696

				0		0		1.485871		1.308431		285.204545		104.139061		1.308703		-1.308703		-97641.16875		-2.617134		1.31587524

				0		0		1.485916		1.312821		285.199964		104.134496		1.30413		-1.30413		-97653.09636		-2.616951		1.1460204001

				0		0		1.485962		1.317297		285.195402		104.129922		1.299562		-1.299562		-97665.02478		-2.616859		1.30323096

				0		0		1.486036		1.321692		285.190746		104.125224		1.294885		-1.294885		-97677.25254		-2.616577		0.7880958

				0		0		1.48605		1.32615		285.186096		104.120586		1.290241		-1.290241		-97689.36744		-2.616391		0.61503228

				0		0		1.486091		1.330905		285.181084		104.115509		1.2851965		-1.2851965		-97702.56576		-2.6161015		0.11219022

				0		0		1.486097		1.335084		285.176597		104.111092		1.2807445		-1.2807445		-97714.15083		-2.6158285		-0.39460194

				0		0		1.486136		1.339263		285.172228		104.106681		1.2763545		-1.2763545		-97725.62952		-2.6156175		-0.68482314

				0		0		1.486219		1.343623		285.167627		104.10205		1.2717385		-1.2717385		-97737.69213		-2.6153615		-1.11288042

				0		0		1.486157		1.348098		285.162964		104.097435		1.2670995		-1.2670995		-97749.77616		-2.6151975		-1.20727854

				0		0		1.486173		1.352854		285.157974		104.092445		1.2621095		-1.2621095		-97762.80006		-2.6149635		-1.51614774

				0		0		1.486235		1.357219		285.153392		104.087841		1.2575165		-1.2575165		-97774.7986800001		-2.6147355		-1.8458641801

				0		0		1.486263		1.361468		285.148922		104.083351		1.2530365		-1.2530365		-97786.50138		-2.6145045		-2.19846258

				0		0		1.486291		1.366043		285.14411		104.078551		1.2482305		-1.2482305		-97799.0391		-2.6142735		-2.51620506

				0		0		1.486301		1.370577		285.139378		104.073827		1.2435025		-1.2435025		-97811.37522		-2.6140795		-2.7090873

				0		0		1.486304		1.37525		285.134558		104.069029		1.2386935		-1.2386935		-97823.91582		-2.6139435		-2.68450902

				0		0		1.486325		1.379734		285.129883		104.064357		1.23402		-1.23402		-97836.11217		-2.613754		-2.8670183999

				0		0		1.486339		1.38447		285.124976		104.059439		1.2291075		-1.2291075		-97848.93924		-2.6135775		-2.9771739

				0		0		1.4864		1.388941		285.120385		104.054849		1.224517		-1.224517		-97860.91995		-2.613458		-2.91655764

				0		0		1.486383		1.393499		285.115673		104.050147		1.21981		-1.21981		-97873.2002700001		-2.613309		-2.9496852

				0		0		1.486437		1.398207		285.110837		104.045289		1.214963		-1.214963		-97885.8618300001		-2.61317		-2.9318439601

				0		0		1.486471		1.402781		285.106193		104.040683		1.210338		-1.210338		-97897.91427		-2.613119		-2.62093896

				0		0		1.486479		1.40765		285.101261		104.035726		1.2053935		-1.2053935		-97910.83179		-2.6130435		-2.36407302

				0		0		1.486498		1.412412		285.096517		104.030977		1.200647		-1.200647		-97923.22263		-2.613059		-1.80077724

				0		0		1.486536		1.417157		285.091741		104.026237		1.195889		-1.195889		-97935.6231900001		-2.613046		-1.33885188

				0		0		1.486563		1.422068		285.086857		104.021312		1.1909845		-1.1909845		-97948.4442300001		-2.6130525		-0.7910627401

				0		0		1.486536		1.426801		285.082172		104.016611		1.1862915		-1.1862915		-97960.70088		-2.6130925		-0.14528718

				0		0		1.486545		1.431317		285.077611		104.012095		1.181753		-1.181753		-97972.5240900001		-2.61307		0.25896924

				0		0		1.486635		1.436281		285.072717		104.007125		1.176821		-1.176821		-97985.4342300001		-2.613102		0.90149868

				0		0		1.486654		1.440976		285.068021		104.002477		1.172149		-1.172149		-97997.60439		-2.613125		1.48382892

				0		0		1.486696		1.446044		285.063001		103.997449		1.167125		-1.167125		-98010.72099		-2.613169		2.179395

				0		0		1.486676		1.45082		285.058319		103.992797		1.162458		-1.162458		-98022.8870100001		-2.613278		3.07079064

				0		0		1.486697		1.455514		285.053579		103.988092		1.1577355		-1.1577355		-98035.19541		-2.6132495		3.47312034

				0		0		1.486719		1.460767		285.048345		103.982814		1.1524795		-1.1524795		-98048.93535		-2.6132465		4.02429186

				0		0		1.486762		1.465424		285.043629		103.978124		1.1477765		-1.1477765		-98061.1973100001		-2.6132005		4.36153662

				0		0		1.486781		1.469883		285.038955		103.97348		1.1431175		-1.1431175		-98073.34245		-2.6130005		4.1396769

				0		0		1.486769		1.474527		285.034183		103.968748		1.1383655		-1.1383655		-98085.72537		-2.6128925		4.25896074

				0		0		1.486835		1.479231		285.029268		103.963791		1.1334295		-1.1334295		-98098.62912		-2.6126605		3.95151786

				0		0		1.486881		1.483949		285.024248		103.958766		1.128407		-1.128407		-98111.74032		-2.612356		3.39232356

				0		0		1.486912		1.488395		285.019612		103.95416		1.123786		-1.123786		-98123.78628		-2.612181		3.25640088

				0		0		1.486952		1.493026		285.014684		103.949239		1.1188615		-1.1188615		-98136.63576		-2.6118875		2.72632842

				0		0		1.486953		1.497546		285.009888		103.944449		1.1140685		-1.1140685		-98149.14252		-2.6116145		2.25599598

				0		0		1.487001		1.502127		285.004919		103.939506		1.1091125		-1.1091125		-98162.0648100001		-2.6112395		1.4358914999

				0		0		1.487037		1.506806		284.999871		103.934435		1.104053		-1.104053		-98175.28149		-2.610859		0.60705324

				0		0		1.487048		1.511313		284.99501		103.929551		1.0991805		-1.0991805		-98188.0101		-2.6104935		-0.18777906

				0		0		1.487127		1.515764		284.990262		103.924793		1.0944275		-1.0944275		-98200.4203800001		-2.6101915		-0.7667883001

				0		0		1.487134		1.520182		284.985456		103.919989		1.0896225		-1.0896225		-98212.96044		-2.6098045		-1.6462377

				0		0		1.487153		1.524583		284.98069		103.915314		1.084902		-1.084902		-98225.2359000001		-2.609485		-2.2917218401

				0		0		1.487186		1.529027		284.975864		103.910538		1.080101		-1.080101		-98237.7417600001		-2.609128		-3.0635989201

				0		0		1.487255		1.533867		284.970769		103.905406		1.0749875		-1.0749875		-98251.1063100001		-2.6088545		-3.5014635

				0		0		1.487353		1.53854		284.965826		103.900436		1.070031		-1.070031		-98264.05614		-2.608571		-3.99211452

				0		0		1.487369		1.543302		284.960857		103.895477		1.065067		-1.065067		-98277.0072300001		-2.608369		-4.1885636401

				0		0		1.487434		1.547876		284.955959		103.890608		1.0601835		-1.0601835		-98289.73881		-2.6080595		-4.78061982

				0		0		1.487435		1.552069		284.951515		103.886267		1.055791		-1.055791		-98301.1522500001		-2.60786		-5.0291737201

				0		0		1.487485		1.557113		284.946348		103.881061		1.0506045		-1.0506045		-98314.7083200001		-2.6077175		-4.98763314

				0		0		1.487627		1.562143		284.941205		103.875836		1.0454205		-1.0454205		-98328.27915		-2.6075635		-4.98775986

				0		0		1.487692		1.566846		284.936375		103.871049		1.040612		-1.040612		-98340.8080500001		-2.607458		-4.8534350401

				0		0		1.48772		1.571843		284.931559		103.866235		1.035797		-1.035797		-98353.37421		-2.60764		-3.68341524

				0		0		1.487785		1.576758		284.926588		103.861283		1.0308355		-1.0308355		-98366.31432		-2.6075935		-3.32033166

				0		0		1.487835		1.581785		284.921749		103.856453		1.026001		-1.026001		-98378.9279100001		-2.607786		-2.1104269201

				0		0		1.487917		1.586969		284.916493		103.851143		1.020718		-1.020718		-98392.74327		-2.607687		-1.90196856

				0		0		1.487955		1.592168		284.911461		103.846115		1.015688		-1.015688		-98405.8695900001		-2.607856		-0.7557609601

				0		0		1.488015		1.5971		284.906546		103.841167		1.0107565		-1.0107565		-98418.7571400001		-2.6078565		-0.2266849801

				0		0		1.48804		1.602215		284.901293		103.835925		1.005509		-1.005509		-98432.4476700001		-2.607724		-0.14262228

				0		0		1.488084		1.607219		284.896221		103.830885		1.000453		-1.000453		-98445.62799		-2.607672		0.2107652401

				0		0		1.488172		1.612181		284.891205		103.825863		0.995434		-0.995434		-98458.73055		-2.607615		0.5421967201

				0		0		1.488168		1.617268		284.886118		103.820769		0.9903435		-0.9903435		-98472.02022		-2.6076115		1.07387298

				0		0		1.488267		1.621925		284.88134		103.816006		0.985573		-0.985573		-98484.4638		-2.607498		1.1753348401

				0		0		1.488325		1.627024		284.876166		103.810809		0.9803875		-0.9803875		-98498.00934		-2.6074115		1.4183685

				0		0		1.488342		1.631616		284.87128		103.805987		0.9755335		-0.9755335		-98510.6466		-2.6071495		0.99415818

				0		0		1.488413		1.636683		284.866059		103.800757		0.970308		-0.970308		-98524.28961		-2.606991		0.9822686401

				0		0		1.488395		1.64151		284.861031		103.795776		0.9653035		-0.9653035		-98537.32809		-2.6068135		0.87834978

				0		0		1.488534		1.646262		284.856137		103.790858		0.9603975		-0.9603975		-98550.14463		-2.6066595		0.8484993

				0		0		1.48861		1.651417		284.850864		103.785554		0.955109		-0.955109		-98563.96296		-2.606526		0.93334572

				0		0		1.488639		1.656023		284.845984		103.780702		0.950243		-0.950243		-98576.64936		-2.606266		0.51761844

				0		0		1.488733		1.661117		284.84072		103.775433		0.9449765		-0.9449765		-98590.3974		-2.6060935		0.45971262

				0		0		1.488825		1.666027		284.835571		103.77031		0.9398405		-0.9398405		-98603.78949		-2.6058675		0.19525374

				0		0		1.488759		1.67099		284.830335		103.765089		0.934612		-0.934612		-98617.4284500001		-2.605602		-0.20151504

				0		0		1.48896		1.676374		284.824806		103.759482		0.929044		-0.929044		-98631.99954		-2.605418		-0.26858448

				0		0		1.48902		1.680944		284.819981		103.754641		0.924211		-0.924211		-98644.62159		-2.605155		-0.6986401201

				0		0		1.489038		1.685574		284.815082		103.749788		0.919335		-0.919335		-98657.32518		-2.604909		-1.0628981999

				0		0		1.489112		1.690759		284.80965		103.744299		0.9138745		-0.9138745		-98671.6053		-2.6046335		-1.47086154

				0		0		1.489141		1.695468		284.804621		103.739358		0.9088895		-0.9088895		-98684.5725900001		-2.6043575		-1.93146534

				0		0		1.48917		1.700555		284.799338		103.734076		0.903607		-0.903607		-98698.35942		-2.604162		-2.07046044

				0		0		1.489203		1.705395		284.794292		103.729049		0.8985705		-0.8985705		-98711.4952800001		-2.6039655		-2.2393578601

				0		0		1.489278		1.710183		284.78928		103.724079		0.8935795		-0.8935795		-98724.501		-2.6037625		-2.4365201399

				0		0		1.489476		1.715369		284.783932		103.718732		0.888232		-0.888232		-98738.4574800001		-2.603601		-2.44616544

				0		0		1.489544		1.720787		284.778271		103.712997		0.882534		-0.882534		-98753.3658900001		-2.603321		-2.84493528

				0		0		1.489593		1.725636		284.773178		103.707949		0.8774635		-0.8774635		-98766.5776200001		-2.6030995		-3.1001974201

				0		0		1.489629		1.730569		284.768153		103.702947		0.87245		-0.87245		-98779.65147		-2.603019		-2.853954

				0		0		1.489636		1.735537		284.762934		103.697743		0.8672385		-0.8672385		-98793.2460600001		-2.6027755		-3.1733404201

				0		0		1.489645		1.740692		284.757645		103.692432		0.8619385		-0.8619385		-98807.08995		-2.6026305		-3.12866442

				0		0		1.489626		1.746011		284.752159		103.686936		0.8564475		-0.8564475		-98821.42641		-2.6024585		-3.1607667

				0		0		1.489656		1.750794		284.747244		103.682089		0.8515665		-0.8515665		-98834.13216		-2.6023605		-2.9916901799

				0		0		1.489713		1.755805		284.742146		103.676995		0.8464705		-0.8464705		-98847.4307400001		-2.6022755		-2.7528258601

				0		0		1.489694		1.76113		284.736732		103.671558		0.841045		-0.841045		-98861.60268		-2.602175		-2.5345314

				0		0		1.489768		1.766192		284.731641		103.666462		0.8359515		-0.8359515		-98874.8991900001		-2.6021435		-2.10333438

				0		0		1.489765		1.77123		284.726572		103.661421		0.8308965		-0.8308965		-98888.07888		-2.6021265		-1.62405378

				0		0		1.489803		1.776875		284.72095		103.655743		0.8252465		-0.8252465		-98902.8531		-2.6021215		-1.0379557799

				0		0		1.489938		1.781997		284.715846		103.650654		0.82015		-0.82015		-98916.1475400001		-2.602147		-0.4012380001

				0		0		1.489955		1.786958		284.710788		103.645661		0.8151245		-0.8151245		-98929.23192		-2.6020825		-0.09611154

				0		0		1.489933		1.792888		284.704925		103.639735		0.80923		-0.80923		-98944.6477500001		-2.602118		0.6619283999

				0		0		1.490052		1.797952		284.699818		103.63465		0.804134		-0.804134		-98957.93742		-2.602086		1.09159272

				0		0		1.490041		1.803281		284.694557		103.629408		0.7988825		-0.7988825		-98971.63443		-2.6021635		1.9320831

				0		0		1.490006		1.808982		284.688933		103.623721		0.793227		-0.793227		-98986.42647		-2.602209		2.70056916

				0		0		1.4902		1.81391		284.683966		103.618772		0.788269		-0.788269		-98999.3579400001		-2.602179		3.1226785199

				0		0		1.490151		1.819112		284.678651		103.613508		0.7829795		-0.7829795		-99013.1382900001		-2.6020915		3.3732318599

				0		0		1.490134		1.824649		284.673027		103.607836		0.7773315		-0.7773315		-99027.90333		-2.6019805		3.57751602

				0		0		1.490307		1.829891		284.667591		103.602396		0.7718935		-0.7718935		-99042.09849		-2.6017845		3.45334698

				0		0		1.490458		1.834959		284.662305		103.597085		0.766595		-0.766595		-99055.9399500001		-2.601554		3.1900626

				0		0		1.4905		1.840033		284.65697		103.591728		0.761249		-0.761249		-99069.9039000001		-2.601282		2.78245692

				0		0		1.490538		1.845049		284.651657		103.586451		0.755954		-0.755954		-99083.70603		-2.601003		2.34419832

				0		0		1.490572		1.850069		284.646324		103.581127		0.7506255		-0.7506255		-99097.6089600001		-2.6006945		1.8033215399

				0		0		1.490574		1.855119		284.641008		103.575784		0.745296		-0.745296		-99111.53232		-2.600415		1.36695168

				0		0		1.490657		1.86025		284.635525		103.57028		0.7398025		-0.7398025		-99125.8807500001		-2.6000525		0.6493166999

				0		0		1.490663		1.865255		284.630115		103.564921		0.734418		-0.734418		-99139.9090500001		-2.599673		-0.1411725601

				0		0		1.490713		1.870298		284.624722		103.559537		0.7290295		-0.7290295		-99153.9685800001		-2.5993275		-0.80883414

				0		0		1.490622		1.875436		284.619206		103.554048		0.723527		-0.723527		-99168.31674		-2.598963		-1.5327068399

				0		0		1.490765		1.880489		284.613855		103.548709		0.718182		-0.718182		-99182.2612500001		-2.598671		-2.0124194401

				0		0		1.49099		1.88572		284.608312		103.54307		0.712591		-0.712591		-99196.90128		-2.598311		-2.71062972

				0		0		1.490913		1.890744		284.602941		103.537778		0.7072595		-0.7072595		-99210.77739		-2.5980035		-3.24758574

				0		0		1.490949		1.89617		284.597226		103.532069		0.7015475		-0.7015475		-99225.6827400001		-2.5977175		-3.6664587001

				0		0		1.491191		1.901491		284.591664		103.526418		0.695941						-2.597432		-4.0948117201

				0		0		1.491296		1.906508		284.586454		103.521239		0.6907465						-2.5972545		-4.17841578

				0		0		1.491328		1.911893		284.580837		103.515636		0.6851365						-2.5970295		-4.3885945801

				0		0		1.491606		1.917444		284.575117		103.509841		0.679379						-2.596823		-4.5164026801

				0		0		1.491464		1.922781		284.569615		103.504414		0.6739145						-2.5966955		-4.39113834

				0		0		1.491498		1.928356		284.564092		103.498922		0.668407						-2.596763		-3.55927644

				0		0		1.491649		1.934298		284.558221		103.493012		0.6625165						-2.5968145		-2.74406418

				0		0		1.491617		1.940226		284.552333		103.487066		0.6565995						-2.5968255		-2.07181854

				0		0		1.491746		1.94564		284.546941		103.481698		0.6512195						-2.5968595		-1.37418894

				0		0		1.491619		1.95116		284.541406		103.476248		0.645727						-2.596887		-0.68793084

				0		0		1.491919		1.956303		284.536267		103.471095		0.640581						-2.596884		-0.14852052

				0		0		1.491962		1.961705		284.530767		103.465586		0.6350765						-2.5967815		0.07102062

				0		0		1.49208		1.967214		284.52523		103.460058		0.629544						-2.596758		0.57795552

				0		0		1.492184		1.972758		284.519706		103.454535		0.6240205						-2.5967785		1.24232814

				0		0		1.492291		1.978065		284.514197		103.449033		0.618515						-2.59658		1.1163762

				0		0		1.49232		1.983588		284.508619		103.44345		0.6129345						-2.5965225		1.50604326

				0		0		1.492392		1.989154		284.502926		103.437743		0.6072345						-2.5963885		1.63308726

				0		0		1.492226		1.994175		284.497711		103.43265		0.6020805						-2.5962555		1.7053529399

				0		0		1.492432		2.000066		284.491551		103.426381		0.595866						-2.595932		1.20520728

				0		0		1.492518		2.005285		284.486168		103.421016		0.590492						-2.595777		1.22179536

				0		0		1.492533		2.010735		284.480599		103.415507		0.584953						-2.595688		1.4936252399

				0		0		1.492671		2.016112		284.47494		103.409805		0.5792725						-2.5953845		1.0083843

				0		0		1.492714		2.021366		284.469467		103.404318		0.5737925						-2.5951585		0.7807059

				0		0		1.492791		2.026739		284.46391		103.398799		0.5682545						-2.5949935		0.77882886

				0		0		1.493035		2.032135		284.458327		103.393173		0.56265						-2.594785		0.627462

				0		0		1.49304		2.037161		284.452975		103.387927		0.557351						-2.594512		0.2112310799

				0		0		1.493084		2.042967		284.446895		103.38185		0.5512725						-2.5942395		-0.1198557001

				0		0		1.493356		2.048531		284.441093		103.375971		0.545432						-2.593963		-0.49078944

				0		0		1.493258		2.053804		284.435518		103.370445		0.5398815						-2.5936855		-0.89632998

				0		0		1.493477		2.059276		284.429771		103.364682		0.5341265						-2.5934025		-1.29980538

				0		0		1.493623		2.064991		284.423914		103.358777		0.5282455						-2.5932365		-1.26860886

				0		0		1.493511		2.070296		284.418302		103.353268		0.522685						-2.592981		-1.5938802

				0		0		1.493642		2.075964		284.412477		103.347419		0.516848						-2.592812		-1.57818816

				0		0		1.493722		2.081159		284.406962		103.341956		0.511359						-2.592518		-2.04970428

				0		0		1.493749		2.086984		284.400925		103.335893		0.505309						-2.592293		-2.2128382801

				0		0		1.493836		2.09229		284.39539		103.330406		0.499798						-2.592088		-2.36160216

				0		0		1.493897		2.097521		284.389956		103.325023		0.4943895						-2.5919105		-2.4223253401

				0		0		1.493866		2.103552		284.383767		103.318764		0.4881655						-2.5917175		-2.4516552601

				0		0		1.494125		2.108685		284.378441		103.313412		0.4828265						-2.5915115		-2.6224093799

				0		0		1.494061		2.114475		284.372504		103.307529		0.4769165						-2.5913915		-2.42251218

				0		0		1.493859		2.120573		284.366178		103.301329		0.4706535						-2.5912265		-2.34687222

				0		0		1.494165		2.126555		284.360163		103.295187		0.464575						-2.59113		-2.044359

				0		0		1.4943		2.132262		284.354545		103.289562		0.4589535						-2.5912155		-1.1355082201

				0		0		1.494278		2.138169		284.348662		103.28368		0.453071						-2.59124		-0.41835132

				0		0		1.494393		2.143949		284.342787		103.277797		0.447192						-2.591141		-0.14616864

				0		0		1.494608		2.149602		284.337014		103.271972		0.441393						-2.590995		-0.05173956

				0		0		1.494484		2.155431		284.331231		103.266233		0.435632						-2.591063		0.80902656
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262

		Data from 2 Cartesian Autocollimators and 2 rotary read heads for indexed motion

		Date ==>		7/30/03		Time ==>		22:34:51

		Filename:		CACAL.262

		Operator:		d

		# of samples:		550

		Readout cycles:		1

		Readings/cycle:		5

		Dwell time (s):		1																-0.0385

																2.522458				-2.5563

																193.3631				fit

																TRUTH		CAC 1		CAC 1

				0		0		0		0		286.453607		105.387598		2.5575025		-2.5575025		-350.1408465001

				0		0		0		0		286.453263		105.387253		2.557158		-2.557158		-351.3332988

				0		0		0		0		286.452957		105.386937		2.556847		-2.556847		-352.4097942

				0		0		0		0		286.452651		105.386615		2.556533		-2.556533		-353.4966738

				0		0		0		0		286.452343		105.386308		2.5562255		-2.5562255		-354.5610543001

				0		0		0		0		286.452062		105.386		2.555931		-2.555931		-355.5804365999

				0		0		0		0		286.451759		105.385698		2.5556285		-2.5556285		-356.6275101001

				0		0		0		0		286.451456		105.385385		2.5553205		-2.5553205		-357.6936213

				0		0		0		0		286.451146		105.385107		2.5550265		-2.5550265		-358.7112729

				0		0		0		0		286.450847		105.384819		2.554733		-2.554733		-359.7271938

				0		0		0		0		286.450551		105.384518		2.5544345		-2.5544345		-360.7604217

				0		0		0		0		286.450267		105.384218		2.5541425		-2.5541425		-361.7711505001

				0		0		0		0		286.449953		105.383933		2.553843		-2.553843		-362.8078398

				0		0		0		0		286.449644		105.383639		2.5535415		-2.5535415		-363.8514519

				0		0		0		0		286.449338		105.383311		2.5532245		-2.5532245		-364.9487157

				0		0		0		0		286.44905		105.38299		2.55292		-2.55292		-366.002712

				0		0		0		0		286.448763		105.382679		2.552621		-2.552621		-367.0376706

				0		0		0		0		286.448442		105.382374		2.552308		-2.552308		-368.1210888

				0		0		0		0		286.448142		105.382045		2.5519935		-2.5519935		-369.2096991

				0		0		0		0.101203		286.447825		105.381742		2.5516835		-2.6528865		-5.9519331

				0		0		0		0.101451		286.44754		105.381441		2.5513905		-2.6528415		-6.0733233

				0		0		0		0.101742		286.447263		105.38114		2.5511015		-2.6528435		-6.0260678999

				0		0		0		0.102014		286.44694		105.380846		2.550793		-2.652807		-6.1147098

				0		0		0		0.102281		286.446646		105.380561		2.5505035		-2.6527845		-6.1555851

				0		0		0		0.102593		286.446333		105.380268		2.5502005		-2.6527935		-6.0811893

				0		0		0		0.10287		286.446043		105.379971		2.549907		-2.652777		-6.0999102

				0		0		0		0.103127		286.445757		105.379693		2.549625		-2.652752		-6.1508249999

				0		0		0		0.10342		286.445484		105.379395		2.5493395		-2.6527595		-6.0842547

				0		0		0		0.10369		286.445195		105.379105		2.54905		-2.65274		-6.11433

				0		0		0		0.103991		286.444908		105.378808		2.548758		-2.652749		-6.0414588

				0		0		0		0.104267		286.44461		105.378524		2.548467		-2.652734		-6.0551262

				0		0		0		0.104564		286.444302		105.378228		2.548165		-2.652729		-6.0312690001

				0		0		0		0.104847		286.444006		105.377931		2.5478685		-2.6527155		-6.0387741

				0		0		0		0.105129		286.443687		105.377623		2.547555		-2.652684		-6.1087229999

				0		0		0		0.105419		286.443397		105.377322		2.5472595		-2.6526785		-6.0875667

				0		0		0		0.105727		286.443102		105.377004		2.546953		-2.65268		-6.0396858

				0		0		0		0.10599		286.442804		105.376708		2.546656		-2.652646		-6.1209216

				0		0		0		0.106275		286.442515		105.376403		2.546359		-2.652634		-6.1229574

				0		0		0		0.106554		286.442219		105.376113		2.546066		-2.65262		-6.1327475999

				0		0		0		0.106846		286.441917		105.375822		2.5457695		-2.6526155		-6.1078527001

				0		0		0		0.10712		286.441614		105.375508		2.545461		-2.652581		-6.1892945999

				0		0		0		0.10738		286.441321		105.375228		2.5451745		-2.6525545		-6.2449857

				0		0		0		0.107664		286.441026		105.374938		2.544882		-2.652546		-6.2350452

				0		0		0		0.107945		286.440734		105.37464		2.544587		-2.652532		-6.2445582

				0		0		0		0.108202		286.440439		105.374349		2.544294		-2.652496		-6.3335484

				0		0		0		0.108481		286.440144		105.374064		2.544004		-2.652485		-6.3329544

				0		0		0		0.108763		286.439838		105.373763		2.5437005		-2.6524635		-6.3682893

				0		0		0		0.109041		286.439534		105.373455		2.5433945		-2.6524355		-6.4266777

				0		0		0		0.109351		286.439258		105.373159		2.5431085		-2.6524595		-6.3006381

				0		0		0		0.109639		286.438951		105.372845		2.542798		-2.652437		-6.3386028001

				0		0		0		0.10994		286.438637		105.372538		2.5424875		-2.6524275		-6.3297674999

				0		0		0		0.11021		286.438303		105.372208		2.5421555		-2.6523655		-6.5069523

				0		0		0		0.110524		286.437985		105.37189		2.5418375		-2.6523615		-6.4772775

				0		0		0		0.11081		286.437686		105.371585		2.5415355		-2.6523455		-6.4930203001

				0		0		0		0.11114		286.437378		105.371281		2.5412295		-2.6523695		-6.3642087

				0		0		0		0.111423		286.437069		105.370974		2.5409215		-2.6523445		-6.4115199

				0		0		0		0.111765		286.436763		105.370666		2.5406145		-2.6523795		-6.2429697001

				0		0		0		0.11206		286.436454		105.37033		2.540292		-2.652352		-6.2972712

				0		0		0		0.112348		286.436134		105.370016		2.539975		-2.652323		-6.357735

				0		0		0		0.112664		286.43582		105.369698		2.539659		-2.652323		-6.3139374

				0		0		0		0.112974		286.435515		105.369386		2.5393505		-2.6523245		-6.2657793

				0		0		0		0.113277		286.435206		105.36906		2.539033		-2.65231		-6.2739738

				0		0		0		0.113566		286.434904		105.368761		2.5387325		-2.6522985		-6.2737245

				0		0		0		0.113896		286.434589		105.368463		2.538426		-2.652322		-6.1466435999

				0		0		0		0.114124		286.434286		105.368164		2.538125		-2.652249		-6.3677250001

				0		0		0		0.114419		286.433964		105.367859		2.5378115		-2.6522305		-6.3908739

				0		0		0		0.114758		286.433651		105.367554		2.5375025		-2.6522605		-6.2400465

				0		0		0		0.115032		286.433338		105.367221		2.5371795		-2.6522115		-6.3716787

				0		0		0		0.115323		286.433031		105.36691		2.5368705		-2.6521935		-6.3936512999

				0		0		0		0.115611		286.432726		105.366612		2.536569		-2.65218		-6.4004634

				0		0		0		0.115897		286.432418		105.366313		2.5362655		-2.6521625		-6.4213983001

				0		0		0		0.116191		286.432122		105.365989		2.5359555		-2.6521465		-6.4360323

				0		0		0		0.116455		286.431811		105.365706		2.5356585		-2.6521135		-6.5136681001

				0		0		0		0.116751		286.431499		105.365403		2.535351		-2.652102		-6.5124486

				0		0		0		0.117055		286.431195		105.365087		2.535041		-2.652096		-6.4910826

				0		0		0		0.117349		286.430867		105.364764		2.5347155		-2.6520645		-6.5593683001

				0		0		0		0.11764		286.430553		105.364452		2.5344025		-2.6520425		-6.5951865001

				0		0		0		0.117976		286.430223		105.364143		2.534083		-2.652059		-6.4915038

				0		0		0		0.118318		286.429895		105.363776		2.5337355		-2.6520535		-6.4631403

				0		0		0		0.118651		286.429558		105.363428		2.533393		-2.652044		-6.4498698

				0		0		0		0.11895		286.429233		105.363089		2.533061		-2.652011		-6.5226546

				0		0		0		0.119303		286.428914		105.362774		2.532744		-2.652047		-6.3491184

				0		0		0		0.119607		286.428584		105.362435		2.5324095		-2.6520165		-6.4125567

				0		0		0		0.119927		286.428268		105.362126		2.532097		-2.652024		-6.3422442

				0		0		0		0.120261		286.427947		105.361809		2.531778		-2.652039		-6.2440308

				0		0		0		0.120572		286.427614		105.361486		2.53145		-2.652022		-6.25977

				0		0		0		0.120897		286.42727		105.361176		2.531123		-2.65202		-6.2216478

				0		0		0		0.121193		286.426959		105.360871		2.530815		-2.652008		-6.222159

				0		0		0		0.121518		286.426663		105.36055		2.5305065		-2.6520245		-6.1200009

				0		0		0		0.121781		286.42636		105.36025		2.530205		-2.651986		-6.216813

				0		0		0		0.122064		286.426054		105.359956		2.529905		-2.651969		-6.236433

				0		0		0		0.122361		286.425782		105.359651		2.5296165		-2.6519775		-6.1658469

				0		0		0		0.122622		286.425435		105.359336		2.5292855		-2.6519075		-6.3719703

				0		0		0		0.12294		286.425135		105.359031		2.528983		-2.651923		-6.2742438

				0		0		0		0.123207		286.42483		105.358722		2.528676		-2.651883		-6.3756936

				0		0		0		0.123523		286.42452		105.358419		2.5283695		-2.6518925		-6.2990127001

				0		0		0		0.123829		286.424204		105.358109		2.5280565		-2.6518855		-6.2808309

				0		0		0		0.1241		286.4239		105.357808		2.527754		-2.651854		-6.3523044

				0		0		0		0.124414		286.423596		105.357512		2.527454		-2.651868		-6.2603244001

				0		0		0		0.124662		286.423282		105.35718		2.527131		-2.651793		-6.4855566001

				0		0		0		0.124971		286.422988		105.356867		2.5268275		-2.6517985		-6.4236915

				0		0		0		0.125274		286.422684		105.356568		2.526526		-2.6518		-6.3765036

				0		0		0		0.125568		286.422381		105.356273		2.526227		-2.651795		-6.3530622001

				0		0		0		0.125888		286.422085		105.35595		2.5259175		-2.6518055		-6.2723655

				0		0		0		0.126181		286.421762		105.355655		2.5256085		-2.6517895		-6.2871381

				0		0		0		0.126483		286.421451		105.35535		2.5253005		-2.6517835		-6.2660493

				0		0		0		0.12677		286.421127		105.355031		2.524979		-2.651749		-6.3456894

				0		0		0		0.127104		286.420792		105.354727		2.5246595		-2.6517635		-6.2492067

				0		0		0		0.127424		286.420489		105.354425		2.524357		-2.651781		-6.1442802001

				0		0		0		0.127716		286.420185		105.354103		2.524044		-2.65176		-6.1764984

				0		0		0		0.128037		286.419867		105.353796		2.5237315		-2.6517685		-6.1025859

				0		0		0		0.128334		286.419576		105.353504		2.52344		-2.651774		-6.042384

				0		0		0		0.128636		286.419258		105.353169		2.5231135		-2.6517495		-6.0853311

				0		0		0		0.128918		286.418924		105.352837		2.5227805		-2.6516985		-6.2227773001

				0		0		0		0.129265		286.41859		105.352526		2.522458		-2.651723		-6.0898788

				0		0		0		0.1296		286.418294		105.352216		2.522155		-2.651755		-5.932683

				0		0		0		0.129831		286.417983		105.351895		2.521839		-2.65167		-6.1948854

				0		0		0		0.130194		286.417653		105.35159		2.5215215		-2.6517155		-5.9870799001

				0		0		0		0.130435		286.417341		105.351284		2.5212125		-2.6516475		-6.1890524999

				0		0		0		0.130762		286.417026		105.350943		2.5208845		-2.6516465		-6.1471917

				0		0		0		0.131063		286.416728		105.350621		2.5205745		-2.6516375		-6.1366257001

				0		0		0		0.131368		286.416419		105.350333		2.520276		-2.651644		-6.0718536

				0		0		0		0.131662		286.416107		105.350015		2.519961		-2.651623		-6.1037946

				0		0		0		0.131969		286.415782		105.349712		2.519647		-2.651616		-6.0854742

				0		0		0		0.132246		286.415483		105.349387		2.519335		-2.651581		-6.1682310001

				0		0		0		0.132543		286.415163		105.349081		2.519022		-2.651565		-6.1824492

				0		0		0		0.132829		286.414876		105.348775		2.5187255		-2.6515545		-6.1791543

				0		0		0		0.133184		286.414537		105.348466		2.5184015		-2.6515855		-6.0226479

				0		0		0		0.133472		286.414226		105.348167		2.5180965		-2.6515685		-6.0415749001

				0		0		0		0.133762		286.413931		105.347872		2.5178015		-2.6515635		-6.0186879

				0		0		0		0.134021		286.413616		105.347549		2.5174825		-2.6515035		-6.1904745

				0		0		0		0.13438		286.413328		105.347251		2.5171895		-2.6515695		-5.9122647

				0		0		0		0.134687		286.413003		105.346932		2.5168675		-2.6515545		-5.9216355

				0		0		0		0.135005		286.412677		105.346618		2.5165475		-2.6515525		-5.8844835001

				0		0		0		0.135363		286.412366		105.346297		2.5162315		-2.6515945		-5.6894859

				0		0		0		0.135646		286.412066		105.345998		2.515932		-2.651578		-5.7073752

				0		0		0		0.135954		286.411773		105.345687		2.51563		-2.651584		-5.643918

				0		0		0		0.136252		286.41147		105.345376		2.515323		-2.651575		-5.6337678

				0		0		0		0.136561		286.411154		105.34508		2.515017		-2.651578		-5.5805562

				0		0		0		0.136872		286.410845		105.34478		2.5147125		-2.6515845		-5.5149525

				0		0		0		0.137132		286.410537		105.344463		2.5144		-2.651532		-5.66064

				0		0		0		0.137475		286.410236		105.344141		2.5140885		-2.6515635		-5.5040661

				0		0		0		0.137735		286.409916		105.34382		2.513768		-2.651503		-5.6774448

				0		0		0		0.138037		286.409616		105.343517		2.5134665		-2.6515035		-5.6338568999

				0		0		0		0.138385		286.409285		105.343204		2.5131445		-2.6515295		-5.4956277

				0		0		0		0.138658		286.408982		105.34289		2.512836		-2.651494		-5.5806696

				0		0		0		0.138999		286.40867		105.34257		2.51252		-2.651519		-5.4468720001

				0		0		0		0.139307		286.408341		105.342262		2.5122015		-2.6515085		-5.4405279

				0		0		0		0.13959		286.407992		105.341943		2.5118675		-2.6514575		-5.5778355

				0		0		0		0.139869		286.407684		105.341627		2.5115555		-2.6514245		-5.6533922999

				0		0		0		0.140205		286.407377		105.341322		2.5112495		-2.6514545		-5.5029807

				0		0		0		0.140495		286.40707		105.34101		2.51094		-2.651435		-5.5302840001

				0		0		0		0.140838		286.406757		105.340692		2.5106245		-2.6514625		-5.3875557

				0		0		0		0.14115		286.406448		105.340372		2.51031		-2.65146		-5.352966

				0		0		0		0.141435		286.406123		105.340053		2.509988		-2.651423		-5.4415368

				0		0		0		0.141735		286.405814		105.339738		2.509676		-2.651411		-5.4414936

				0		0		0		0.14209		286.405503		105.339423		2.509363		-2.651453		-5.2469118

				0		0		0		0.142377		286.405191		105.339112		2.5090515		-2.6514285		-5.2919379

				0		0		0		0.142711		286.404857		105.338788		2.5087225		-2.6514335		-5.2283385

				0		0		0		0.143009		286.404548		105.33847		2.508409		-2.651418		-5.2406874

				0		0		0		0.143353		286.404236		105.338106		2.508071		-2.651424		-5.1722406

				0		0		0		0.143639		286.403928		105.337785		2.5077565		-2.6513955		-5.2312509

				0		0		0		0.143967		286.403619		105.337473		2.507446		-2.651413		-5.1252156

				0		0		0		0.144255		286.403311		105.337145		2.507128		-2.651383		-5.1891408

				0		0		0		0.144605		286.40297		105.336839		2.5068045		-2.6514095		-5.0489037

				0		0		0		0.14491		286.402649		105.336524		2.5064865		-2.6513965		-5.0516289

				0		0		0		0.145139		286.402338		105.336221		2.5061795		-2.6513185		-5.2898787

				0		0		0		0.145485		286.402037		105.335912		2.5058745		-2.6513595		-5.1000057

				0		0		0		0.145797		286.401682		105.33559		2.505536		-2.651333		-5.1484896001

				0		0		0		0.146114		286.401354		105.33525		2.505202		-2.651316		-5.1633971999

				0		0		0		0.146452		286.401032		105.334944		2.504888		-2.65134		-5.0334768

				0		0		0		0.146745		286.40073		105.334625		2.5045775		-2.6513225		-5.0534415

				0		0		0		0.147013		286.400438		105.334305		2.5042715		-2.6512845		-5.1478299

				0		0		0		0.147344		286.400101		105.33397		2.5039355		-2.6512795		-5.1192603001

				0		0		0		0.147684		286.39976		105.333644		2.503602		-2.651286		-5.0496372

				0		0		0		0.148023		286.39944		105.333303		2.5032715		-2.6512945		-4.9732299

				0		0		0		0.148313		286.399114		105.332976		2.502945		-2.651258		-5.0593770001

				0		0		0		0.148637		286.398809		105.332655		2.502632		-2.651269		-4.9763952

				0		0		0		0.148951		286.398463		105.332321		2.502292		-2.651243		-5.0228712001

				0		0		0		0.149275		286.398145		105.331999		2.501972		-2.651247		-4.9641192

				0		0		0		0.149626		286.397817		105.331695		2.501656		-2.651282		-4.7943216

				0		0		0		0.149938		286.397506		105.331372		2.501339		-2.651277		-4.7683854

				0		0		0		0.150282		286.397202		105.331048		2.501025		-2.651307		-4.616865

				0		0		0		0.150578		286.39686		105.330724		2.500692		-2.65127		-4.7039112

				0		0		0		0.150933		286.39652		105.330407		2.5003635		-2.6512965		-4.5629811

				0		0		0		0.151209		286.396204		105.330077		2.5000405		-2.6512495		-4.6874133

				0		0		0		0.151535		286.395883		105.329761		2.499722		-2.651257		-4.6162691999

				0		0		0		0.151854		286.395568		105.329448		2.499408		-2.651262		-4.5547487999

				0		0		0		0.152167		286.395228		105.329133		2.4990805		-2.6512475		-4.5615573

				0		0		0		0.152468		286.394915		105.328817		2.498766		-2.651234		-4.5665675999

				0		0		0		0.15278		286.394611		105.328513		2.498462		-2.651242		-4.4956332

				0		0		0		0.153122		286.39428		105.328181		2.4981305		-2.6512525		-4.4118873001

				0		0		0		0.153428		286.393956		105.327855		2.4978055		-2.6512335		-4.4352423

				0		0		0		0.153743		286.393649		105.327534		2.4974915		-2.6512345		-4.3881219

				0		0		0		0.154021		286.393314		105.32722		2.497167		-2.651188		-4.5105462

				0		0		0		0.154317		286.393016		105.326892		2.496854		-2.651171		-4.5283644001

				0		0		0		0.15468		286.392708		105.326575		2.4965415		-2.6512215		-4.3032519

				0		0		0		0.154987		286.392407		105.32626		2.4962335		-2.6512205		-4.2641631

				0		0		0		0.155231		286.392076		105.325945		2.4959105		-2.6511415		-4.5037953001

				0		0		0		0.155559		286.391776		105.325627		2.4956015		-2.6511605		-4.3925679

				0		0		0		0.155876		286.391461		105.325315		2.495288		-2.651164		-4.3365168

				0		0		0		0.156199		286.391151		105.325006		2.4949785		-2.6511775		-4.2450201001

				0		0		0		0.15651		286.390832		105.324719		2.4946755		-2.6511855		-4.1742243

				0		0		0		0.156828		286.390517		105.324402		2.4943595		-2.6511875		-4.1232267

				0		0		0		0.157133		286.390209		105.324094		2.4940515		-2.6511845		-4.0913379

				0		0		0		0.157442		286.389897		105.323797		2.493747		-2.651189		-4.0329342

				0		0		0		0.157754		286.38958		105.323469		2.4934245		-2.6511785		-4.0260357

				0		0		0		0.158034		286.389247		105.323147		2.493097		-2.651131		-4.1516442

				0		0		0		0.15836		286.38892		105.322829		2.4927745		-2.6511345		-4.0943457

				0		0		0		0.158674		286.388609		105.322519		2.492464		-2.651138		-4.0387104001

				0		0		0		0.158982		286.388308		105.322206		2.492157		-2.651139		-3.9925602

				0		0		0		0.159302		286.387989		105.321892		2.4918405		-2.6511425		-3.9360933

				0		0		0		0.159599		286.387669		105.321589		2.491529		-2.651128		-3.9451194

				0		0		0		0.159922		286.387363		105.32128		2.4912215		-2.6511435		-3.8466999

				0		0		0		0.160225		286.38705		105.320955		2.4909025		-2.6511275		-3.8600865001

				0		0		0		0.160544		286.38675		105.320644		2.490597		-2.651141		-3.7691442

				0		0		0		0.160867		286.386441		105.320317		2.490279		-2.651146		-3.7070694

				0		0		0		0.161157		286.386125		105.320007		2.489966		-2.651123		-3.7464876

				0		0		0		0.161465		286.385795		105.319691		2.489643		-2.651108		-3.7557198001

				0		0		0		0.161782		286.385474		105.319363		2.4893185		-2.6511005		-3.7377441

				0		0		0		0.162092		286.385166		105.319052		2.489009		-2.651101		-3.6930474

				0		0		0		0.162402		286.38484		105.318741		2.4886905		-2.6510925		-3.6795033

				0		0		0		0.162716		286.384507		105.318424		2.4883655		-2.6510815		-3.6740583

				0		0		0		0.163013		286.384205		105.318111		2.488058		-2.651071		-3.6692388

				0		0		0		0.163338		286.383895		105.317806		2.4877505		-2.6510885		-3.5636193

				0		0		0		0.163648		286.383596		105.317496		2.487446		-2.651094		-3.5016156

				0		0		0		0.163988		286.383276		105.317171		2.4871235		-2.6511115		-3.3939170999

				0		0		0		0.164276		286.382951		105.31686		2.4868055		-2.6510815		-3.4578423

				0		0		0		0.164598		286.382624		105.316543		2.4864835		-2.6510815		-3.4132131

				0		0		0		0.164904		286.38231		105.316236		2.486173		-2.651077		-3.3863778

				0		0		0		0.165263		286.382007		105.315922		2.4858645		-2.6511275		-3.1618197

				0		0		0		0.165537		286.381694		105.315618		2.485556		-2.651093		-3.2432616

				0		0		0		0.165801		286.381377		105.315299		2.485238		-2.651039		-3.3935868001

				0		0		0		0.166135		286.381067		105.31499		2.4849285		-2.6510635		-3.2624901

				0		0		0		0.166447		286.380753		105.314662		2.4846075		-2.6510545		-3.2503995

				0		0		0		0.166738		286.380436		105.314328		2.484282		-2.65102		-3.3294852001

				0		0		0		0.167096		286.380118		105.314011		2.4839645		-2.6510605		-3.1396797001

				0		0		0		0.167378		286.379805		105.313683		2.483644		-2.651022		-3.2338584

				0		0		0		0.167706		286.379495		105.313381		2.483338		-2.651044		-3.1122468

				0		0		0		0.168004		286.379162		105.313071		2.4830165		-2.6510205		-3.1522869

				0		0		0		0.168304		286.378853		105.312743		2.482698		-2.651002		-3.1747428

				0		0		0		0.168607		286.378561		105.312434		2.4823975		-2.6510045		-3.1240935

				0		0		0		0.168931		286.378249		105.312124		2.4820865		-2.6510175		-3.0341889001

				0		0		0		0.169105		286.377933		105.311811		2.481772		-2.650877		-3.4963992

				0		0		0		0.169428		286.377627		105.311518		2.4814725		-2.6509005		-3.3702884999

				0		0		0		0.169703		286.37733		105.311215		2.4811725		-2.6508755		-3.4187085

				0		0		0		0.170017		286.377039		105.310919		2.480879		-2.650896		-3.3042293999

				0		0		0		0.170334		286.376711		105.310607		2.480559		-2.650893		-3.2706774

				0		0		0		0.170642		286.376406		105.310296		2.480251		-2.650893		-3.2279886001

				0		0		0		0.17096		286.376075		105.30999		2.4799325		-2.6508925		-3.1856445

				0		0		0		0.171313		286.375753		105.309663		2.479608		-2.650921		-3.0380688001

				0		0		0		0.17161		286.37545		105.309346		2.479298		-2.650908		-3.0419028

				0		0		0		0.171909		286.375148		105.309046		2.478997		-2.650906		-3.0073841999

				0		0		0		0.172239		286.374824		105.308722		2.478673		-2.650912		-2.9408778

				0		0		0		0.172551		286.374509		105.308414		2.4783615		-2.6509125		-2.8959039001

				0		0		0		0.172897		286.374182		105.308079		2.4780305		-2.6509275		-2.7960272999

				0		0		0		0.173226		286.373863		105.307731		2.477697		-2.650923		-2.7660042001

				0		0		0		0.173489		286.373517		105.307401		2.477359		-2.650848		-2.9891574

				0		0		0		0.173825		286.373194		105.307063		2.4770285		-2.6508535		-2.9235501

				0		0		0		0.174154		286.372863		105.306739		2.476701		-2.650855		-2.8727586

				0		0		0		0.174462		286.372547		105.306422		2.4763845		-2.6508465		-2.8594917

				0		0		0		0.1748		286.372261		105.306123		2.476092		-2.650892		-2.6551512

				0		0		0		0.17508		286.371952		105.305838		2.475795		-2.650875		-2.675187

				0		0		0		0.175371		286.371644		105.305532		2.475488		-2.650859		-2.6902368

				0		0		0		0.175716		286.371312		105.305221		2.4751665		-2.6508825		-2.5610769

				0		0		0		0.176024		286.370995		105.304897		2.474846		-2.65087		-2.5616556

				0		0		0		0.176356		286.370683		105.304571		2.474527		-2.650883		-2.4706422

				0		0		0		0.176675		286.370375		105.304272		2.4742235		-2.6508985		-2.3727770999

				0		0		0		0.176934		286.370059		105.303954		2.4739065		-2.6508405		-2.5376408999

				0		0		0		0.177252		286.36973		105.303652		2.473591		-2.650843		-2.4849126

				0		0		0		0.177553		286.36941		105.303329		2.4732695		-2.6508225		-2.5141526999

				0		0		0		0.177854		286.369089		105.303		2.4729445		-2.6507985		-2.5555077001

				0		0		0		0.178195		286.368781		105.30268		2.4726305		-2.6508255		-2.4147873

				0		0		0		0.178502		286.368456		105.302375		2.4723155		-2.6508175		-2.3999283001

				0		0		0		0.178823		286.368133		105.302037		2.471985		-2.650808		-2.388321

				0		0		0		0.179115		286.367821		105.301715		2.471668		-2.650783		-2.4343848

				0		0		0		0.179436		286.367516		105.301413		2.4713645		-2.6508005		-2.3293196999

				0		0		0		0.179735		286.367204		105.301099		2.4710515		-2.6507865		-2.3363378999

				0		0		0		0.180058		286.366889		105.30077		2.4707295		-2.6507875		-2.2881087

				0		0		0		0.180369		286.366572		105.300465		2.4704185		-2.6507875		-2.2450040999

				0		0		0		0.180675		286.366247		105.300147		2.470097		-2.650772		-2.2562442001

				0		0		0		0.180989		286.365936		105.299831		2.4697835		-2.6507725		-2.2109931001

				0		0		0		0.181319		286.365629		105.299515		2.469472		-2.650791		-2.1012192

				0		0		0		0.181603		286.36533		105.299226		2.469178		-2.650781		-2.0964708001

				0		0		0		0.181898		286.365019		105.298924		2.4688715		-2.6507695		-2.0953899

				0		0		0		0.182193		286.364713		105.298626		2.4685695		-2.6507625		-2.0787327

				0		0		0		0.182521		286.364393		105.298309		2.468251		-2.650772		-2.0003886

				0		0		0		0.182828		286.3641		105.298007		2.4679535		-2.6507815		-1.9249551

				0		0		0		0.18312		286.363802		105.297716		2.467659		-2.650779		-1.8931374

				0		0		0		0.183432		286.363491		105.297395		2.467343		-2.650775		-1.8637398

				0		0		0		0.183747		286.363171		105.297098		2.4670345		-2.6507815		-1.7975817

				0		0		0		0.184051		286.36287		105.296797		2.4667335		-2.6507845		-1.7450631

				0		0		0		0.184358		286.362578		105.296481		2.4664295		-2.6507875		-1.6921287001

				0		0		0		0.184667		286.362273		105.296173		2.466123		-2.65079		-1.6406478

				0		0		0		0.184985		286.361935		105.295848		2.4657915		-2.6507765		-1.6433019

				0		0		0		0.185315		286.361602		105.295495		2.4654485		-2.6507635		-1.6425621

				0		0		0		0.185626		286.361283		105.295159		2.465121		-2.650747		-1.6565706

				0		0		0		0.185952		286.360964		105.294831		2.4647975		-2.6507495		-1.6027335

				0		0		0		0.186234		286.360666		105.294529		2.4644975		-2.6507315		-1.6259535

				0		0		0		0.186579		286.360356		105.294206		2.464181		-2.65076		-1.4794865999

				0		0		0		0.186878		286.360024		105.293906		2.463865		-2.650743		-1.496889

				0		0		0		0.187192		286.359712		105.293607		2.4635595		-2.6507515		-1.4239467

				0		0		0		0.187478		286.359426		105.293305		2.4632655		-2.6507435		-1.4119983

				0		0		0		0.187756		286.359127		105.293005		2.462966		-2.650722		-1.4478876

				0		0		0		0.188072		286.358793		105.292707		2.46265		-2.650722		-1.40409

				0		0		0		0.188377		286.358479		105.292379		2.462329		-2.650706		-1.4171994001

				0		0		0		0.188641		286.358156		105.292063		2.4620095		-2.6506505		-1.5727167

				0		0		0		0.188948		286.357847		105.291751		2.461699		-2.650647		-1.5422814001

				0		0		0		0.189268		286.357537		105.291443		2.46139		-2.650658		-1.459854

				0		0		0		0.189598		286.357227		105.291137		2.461082		-2.65068		-1.3379652

				0		0		0		0.18993		286.356896		105.290808		2.460752		-2.650682		-1.2850272001

				0		0		0		0.190201		286.35658		105.290497		2.4604385		-2.6506395		-1.3945761

				0		0		0		0.190536		286.356257		105.29017		2.4601135		-2.6506495		-1.3135311

				0		0		0		0.190869		286.355946		105.289842		2.459794		-2.650663		-1.2206483999

				0		0		0		0.191175		286.355623		105.289541		2.459482		-2.650657		-1.1990052001

				0		0		0		0.191485		286.355311		105.289208		2.4591595		-2.6506445		-1.1993067001

				0		0		0		0.191789		286.354984		105.288874		2.458829		-2.650618		-1.2488994

				0		0		0		0.192143		286.354656		105.288544		2.4585		-2.650643		-1.1133

				0		0		0		0.192461		286.354341		105.288217		2.458179		-2.65064		-1.0796094

				0		0		0		0.192762		286.354016		105.287902		2.457859		-2.650621		-1.1036574

				0		0		0		0.193082		286.353686		105.287563		2.4575245		-2.6506065		-1.1094957

				0		0		0		0.193386		286.353365		105.28726		2.4572125		-2.6505985		-1.0950525

				0		0		0		0.193693		286.35306		105.28694		2.4569		-2.650593		-1.0715399999

				0		0		0		0.194011		286.352745		105.286625		2.456585		-2.650596		-1.0170809999

				0		0		0		0.194311		286.352418		105.286317		2.4562675		-2.6505785		-1.0360755

				0		0		0		0.194624		286.352111		105.28602		2.4559655		-2.6505895		-0.9546183

				0		0		0		0.194916		286.351792		105.285689		2.4556405		-2.6505565		-1.0283733

				0		0		0		0.195255		286.351477		105.28537		2.4553235		-2.6505785		-0.9052371

				0		0		0		0.195514		286.351165		105.285059		2.455012		-2.650526		-1.0510632001

				0		0		0		0.195864		286.350836		105.284745		2.4546905		-2.6505545		-0.9039033

				0		0		0		0.196155		286.350499		105.284406		2.4543525		-2.6505075		-1.0262565

				0		0		0		0.196466		286.350169		105.284098		2.4540335		-2.6504995		-1.0108431

				0		0		0		0.196781		286.349859		105.283772		2.4537155		-2.6504965		-0.9775683

				0		0		0		0.197104		286.349548		105.283441		2.4533945		-2.6504985		-0.9258777

				0		0		0		0.197399		286.349215		105.283131		2.453073		-2.650472		-0.9767178

				0		0		0		0.197718		286.348908		105.282829		2.4527685		-2.6504865		-0.8823141

				0		0		0		0.198008		286.348597		105.282504		2.4524505		-2.6504585		-0.9390393

				0		0		0		0.198316		286.348301		105.282195		2.452148		-2.650464		-0.8773128

				0		0		0		0.198654		286.348		105.281878		2.451839		-2.650493		-0.7300854

				0		0		0		0.198986		286.347685		105.281553		2.451519		-2.650505		-0.6425334

				0		0		0		0.199266		286.347371		105.281245		2.451208		-2.650474		-0.7110288

				0		0		0		0.199593		286.347056		105.280924		2.45089		-2.650483		-0.634554

				0		0		0		0.19992		286.346724		105.280598		2.450561		-2.650481		-0.5961546

				0		0		0		0.200211		286.3464		105.280274		2.450237		-2.650448		-0.6700481999

				0		0		0		0.200522		286.34609		105.279962		2.449926		-2.650448		-0.6269436

				0		0		0		0.200806		286.34574		105.279659		2.4495995		-2.6504055		-0.7346907001

				0		0		0		0.201137		286.345428		105.279329		2.4492785		-2.6504155		-0.6542000999

				0		0		0		0.201409		286.345122		105.279029		2.4489755		-2.6503845		-0.7238043

				0		0		0		0.2017		286.34482		105.278728		2.448674		-2.650374		-0.7198164

				0		0		0		0.202016		286.344496		105.278414		2.448355		-2.650371		-0.686403

				0		0		0		0.202331		286.344167		105.278094		2.4480305		-2.6503615		-0.6756272999

				0		0		0		0.20265		286.34384		105.277747		2.4476935		-2.6503435		-0.6937191

				0		0		0		0.202951		286.343527		105.277436		2.4473815		-2.6503325		-0.6900759001

				0		0		0		0.203275		286.343216		105.277112		2.447064		-2.650339		-0.6226704001

				0		0		0		0.203574		286.342891		105.276781		2.446736		-2.65031		-0.6816095999

				0		0		0		0.203906		286.342557		105.276465		2.446411		-2.650317		-0.6113646001

				0		0		0		0.204231		286.342222		105.2761		2.446061		-2.650292		-0.6528546

				0		0		0		0.20454		286.3419		105.275775		2.4457375		-2.6502775		-0.6602175

				0		0		0		0.204871		286.341602		105.275467		2.4454345		-2.6503055		-0.5174217

				0		0		0		0.205176		286.341292		105.275161		2.4451265		-2.6503025		-0.4855329

				0		0		0		0.205436		286.340993		105.274864		2.4448285		-2.6502645		-0.5810301

				0		0		0		0.205751		286.340679		105.274552		2.4445155		-2.6502665		-0.5304483

				0		0		0		0.206042		286.340373		105.274256		2.4442145		-2.6502565		-0.5247297

				0		0		0		0.206401		286.340046		105.273922		2.443884		-2.650285		-0.3763224

				0		0		0		0.20669		286.339708		105.273593		2.4435505		-2.6502405		-0.4902993

				0		0		0		0.207036		286.339355		105.273267		2.443211		-2.650247		-0.4198446

				0		0		0		0.207383		286.339016		105.272913		2.4428645		-2.6502475		-0.3700197

				0		0		0		0.207699		286.33868		105.272576		2.442528		-2.650227		-0.3971808

				0		0		0		0.20801		286.338354		105.272247		2.4422005		-2.6502105		-0.4111893001

				0		0		0		0.208312		286.33803		105.271924		2.441877		-2.650189		-0.4437522

				0		0		0		0.208653		286.337689		105.271601		2.441545		-2.650198		-0.365337

				0		0		0		0.208968		286.337344		105.271252		2.441198		-2.650166		-0.4324428

				0		0		0		0.025704		286.337031		105.270939		2.440885		-2.466589		-0.4112829

				0		0		0		0.209598		286.336703		105.270607		2.440555		-2.650153		-0.390123

				0		0		0		0.209899		286.336382		105.270275		2.4402285		-2.6501275		-0.4366700999

				0		0		0		0.210211		286.33606		105.269972		2.439916		-2.650127		-0.3951576001

				0		0		0		0.210502		286.335756		105.269637		2.4395965		-2.6500985		-0.4534749

				0		0		0		0.210763		286.335452		105.269334		2.439293		-2.650056		-0.5644098

				0		0		0		0.211126		286.335153		105.26903		2.4389915		-2.6501175		-0.3012219

				0		0		0		0.211409		286.334849		105.268719		2.438684		-2.650093		-0.3468024

				0		0		0		0.211731		286.334558		105.268417		2.4383875		-2.6501185		-0.2139075

				0		0		0		0.21203		286.334214		105.268095		2.4380545		-2.6500845		-0.2901537

				0		0		0		0.21232		286.333905		105.267796		2.4377505		-2.6500705		-0.2984192999

				0		0		0		0.212602		286.333607		105.267494		2.4374505		-2.6500525		-0.3216393001

				0		0		0		0.212929		286.333294		105.267181		2.4371375		-2.6500665		-0.2278575

				0		0		0		0.21321		286.332963		105.266865		2.436814		-2.650024		-0.3360204

				0		0		0		0.213531		286.332645		105.266556		2.4365005		-2.6500315		-0.2655693

				0		0		0		0.213874		286.332309		105.266213		2.436161		-2.650035		-0.2059146

				0		0		0		0.214125		286.332009		105.265912		2.4358605		-2.6499855		-0.3424652999

				0		0		0		0.21448		286.331703		105.265601		2.435552		-2.650032		-0.1323072

				0		0		0		0.214814		286.33139		105.265297		2.4352435		-2.6500575		0.0022508999

				0		0		0		0.215112		286.331049		105.264987		2.434918		-2.65003		-0.0516348

				0		0		0		0.215419		286.330728		105.264657		2.4345925		-2.6500115		-0.0731205

				0		0		0		0.215703		286.330416		105.264353		2.4342845		-2.6499875		-0.1168316999

				0		0		0		0.215998		286.3301		105.264035		2.4339675		-2.6499655		-0.1520954999

				0		0		0		0.216288		286.329774		105.263722		2.433648		-2.649936		-0.2140128001

				0		0		0		0.21658		286.329466		105.263416		2.433341		-2.649921		-0.2254626

				0		0		0		0.216865		286.329161		105.263078		2.4330195		-2.6498845		-0.3123027

				0		0		0		0.217197		286.328856		105.262759		2.4327075		-2.6499045		-0.1970595

				0		0		0		0.217471		286.328536		105.262467		2.4324015		-2.6498725		-0.2698479

				0		0		0		0.217749		286.328232		105.262166		2.432099		-2.649848		-0.3161214

				0		0		0		0.218026		286.327912		105.261859		2.4317855		-2.6498115		-0.4040702999

				0		0		0		0.218356		286.327585		105.261523		2.431454		-2.64981		-0.3635244

				0		0		0		0.218677		286.327268		105.261197		2.4311325		-2.6498095		-0.3207645

				0		0		0		0.219026		286.326949		105.260882		2.4308155		-2.6498415		-0.1616283

				0		0		0		0.219296		286.32659		105.260557		2.4304735		-2.6497695		-0.3734271

				0		0		0		0.219652		286.326271		105.260247		2.430159		-2.649811		-0.1804374

				0		0		0		0.219916		286.325964		105.259942		2.429853		-2.649769		-0.2892258

				0		0		0		0.220233		286.325655		105.259609		2.429532		-2.649765		-0.2591352

				0		0		0		0.22053		286.325338		105.259291		2.4292145		-2.6497445		-0.2889297

				0		0		0		0.220855		286.325016		105.258978		2.428897		-2.649752		-0.2179242

				0		0		0		0.221171		286.324678		105.258649		2.4285635		-2.6497345		-0.2347011

				0		0		0		0.221484		286.324359		105.258321		2.42824		-2.649724		-0.227664

				0		0		0		0.221783		286.324047		105.258		2.4279235		-2.6497065		-0.2467971

				0		0		0		0.222111		286.323724		105.257682		2.427603		-2.649714		-0.1753758

				0		0		0		0.222449		286.323385		105.257362		2.4272735		-2.6497225		-0.0991071001

				0		0		0		0.222764		286.323075		105.257046		2.4269605		-2.6497245		-0.0485253

				0		0		0		0.223057		286.322764		105.256726		2.426645		-2.649702		-0.085797

				0		0		0		0.223378		286.322447		105.256387		2.426317		-2.649695		-0.0655362

				0		0		0		0.223659		286.322125		105.256055		2.42599		-2.649649		-0.185814

				0		0		0		0.223999		286.321796		105.255726		2.425661		-2.64966		-0.1006146

				0		0		0		0.224306		286.321452		105.255395		2.4253235		-2.6496295		-0.1636370999

				0		0		0		0.224656		286.321134		105.255078		2.425006		-2.649662		-0.0026316001

				0		0		0		0.224898		286.320835		105.254771		2.424703		-2.649601		-0.1802358

				0		0		0		0.225223		286.320508		105.254459		2.4243835		-2.6496065		-0.1161531

				0		0		0		0.225524		286.320173		105.254151		2.424062		-2.649586		-0.1453932

				0		0		0		0.225831		286.319851		105.253836		2.4237435		-2.6495745		-0.1426490999

				0		0		0		0.226138		286.319518		105.253505		2.4234115		-2.6495495		-0.1866338999

				0		0		0		0.226452		286.319194		105.253174		2.423084		-2.649536		-0.1898424

				0		0		0		0.226803		286.31886		105.252845		2.4227525		-2.6495555		-0.0736965001

				0		0		0		0.227114		286.318537		105.252515		2.422426		-2.64954		-0.0842436

				0		0		0		0.227415		286.318194		105.252185		2.4220895		-2.6495045		-0.1654047

				0		0		0		0.227737		286.31787		105.251866		2.421768		-2.649505		-0.1190448

				0		0		0		0.228046		286.317561		105.251529		2.421445		-2.649491		-0.124677

				0		0		0		0.228391		286.317224		105.251202		2.421113		-2.649504		-0.0318617999

				0		0		0		0.228708		286.316888		105.25087		2.420779		-2.649487		-0.0467694

				0		0		0		0.229018		286.316577		105.250548		2.4204625		-2.6494805		-0.0263025001

				0		0		0		0.229306		286.316274		105.250185		2.4201295		-2.6494355		-0.1421487

				0		0		0		0.229581		286.315997		105.249878		2.4198375		-2.6494185		-0.1628775

				0		0		0		0.229949		286.315696		105.249585		2.4195405		-2.6494895		0.1338867

				0		0		0		0.230243		286.315399		105.249283		2.419241		-2.649484		0.1555974

				0		0		0		0.230492		286.315085		105.248983		2.418934		-2.649426		-0.0106524

				0		0		0		0.230796		286.314785		105.248682		2.4186335		-2.6494295		0.0435968999

				0		0		0		0.231068		286.314481		105.248363		2.418322		-2.64939		-0.0554292

				0		0		0		0.231399		286.314156		105.248041		2.4179985		-2.6493975		0.0164079

				0		0		0		0.231697		286.313823		105.247705		2.417664		-2.649361		-0.0686304

				0		0		0		0.232004		286.313485		105.247386		2.4173355		-2.6493395		-0.1005003

				0		0		0		0.232308		286.313169		105.247087		2.417028		-2.649336		-0.0704808

				0		0		0		0.232624		286.31285		105.246757		2.4167035		-2.6493275		-0.0561051

				0		0		0		0.232909		286.312526		105.246428		2.416377		-2.649286		-0.1602522001

				0		0		0		0.23325		286.312195		105.246105		2.41605		-2.6493		-0.0645300001

				0		0		0		0.233549		286.311853		105.245774		2.4157135		-2.6492625		-0.1528911001

				0		0		0		0.233882		286.31153		105.245432		2.415381		-2.649263		-0.1050066

				0		0		0		0.234185		286.311228		105.245118		2.415073		-2.649258		-0.0803178

				0		0		0		0.234525		286.310896		105.2448		2.414748		-2.649273		0.0187272

				0		0		0		0.234852		286.310548		105.244455		2.4144015		-2.6492535		-0.0034479

				0		0		0		0.235155		286.310236		105.244121		2.4140785		-2.6492335		-0.0306801

				0		0		0		0.235495		286.309903		105.243787		2.413745		-2.64924		0.038943

				0		0		0		0.235815		286.309592		105.243445		2.4134185		-2.6492335		0.0607959

				0		0		0		0.236128		286.309259		105.243124		2.4130915		-2.6492195		0.0557180999

				0		0		0		0.236448		286.308937		105.242804		2.4127705		-2.6492185		0.0966087

				0		0		0		0.236763		286.308596		105.242493		2.4124445		-2.6492075		0.1021923001

				0		0		0		0.237044		286.308273		105.242162		2.4121175		-2.6491615		-0.0180855

				0		0		0		0.237421		286.307963		105.241833		2.411798		-2.649219		0.2331971999

				0		0		0		0.237765		286.307623		105.241505		2.411464		-2.649229		0.3154896

				0		0		0		0.238052		286.307267		105.241162		2.4111145		-2.6491665		0.1389303001

				0		0		0		0.238407		286.30692		105.24082		2.41077		-2.649177		0.2244779999

				0		0		0		0.238718		286.306581		105.240492		2.4104365		-2.6491545		0.1897011

				0		0		0		0.239016		286.306254		105.240142		2.410098		-2.649114		0.0908172

				0		0		0		0.239353		286.305915		105.239802		2.4097585		-2.6491115		0.1288719

				0		0		0		0.239678		286.305576		105.239457		2.4094165		-2.6490945		0.1150731

				0		0		0		0.240013		286.305219		105.239121		2.40907		-2.649083		0.121698

				0		0		0		0.24031		286.304898		105.238781		2.4087395		-2.6490495		0.0469053

				0		0		0		0.240632		286.304574		105.238454		2.408414		-2.649046		0.0794196

				0		0		0		0.240935		286.304243		105.238117		2.40808		-2.649015		0.0141119999

				0		0		0		0.241259		286.303919		105.2378		2.4077595		-2.6490185		0.0711333

				0		0		0		0.241599		286.303596		105.237475		2.4074355		-2.6490345		0.1736397001

				0		0		0		0.241869		286.303301		105.237182		2.4071415		-2.6490105		0.1279881

				0		0		0		0.242209		286.302957		105.236846		2.4068015		-2.6490105		0.1751121

				0		0		0		0.242515		286.302629		105.236509		2.406469		-2.648984		0.1257966001

				0		0		0		0.242828		286.302301		105.236175		2.406138		-2.648966		0.1068732

				0		0		0		0.243151		286.301985		105.235872		2.4058285		-2.6489795		0.1983699

				0		0		0		0.243462		286.301652		105.235543		2.4054975		-2.6489595		0.1722465

				0		0		0		0.243767		286.301331		105.235227		2.405179		-2.648946		0.1677906

				0		0		0		0.244059		286.300999		105.234907		2.404853		-2.648912		0.0905742

				0		0		0		0.244371		286.300683		105.234592		2.4045375		-2.6489085		0.1217025

				0		0		0		0.244677		286.300369		105.234279		2.404224		-2.648901		0.1381536

				0		0		0		0.245029		286.300038		105.233969		2.4039035		-2.6489325		0.2959748999

				0		0		0		0.245311		286.299719		105.233639		2.403579		-2.64889		0.1879505999

				0		0		0		0.245626		286.299407		105.233333		2.40327		-2.648896		0.252378

				0		0		0		0.245932		286.29908		105.233006		2.402943		-2.648875		0.2221002

				0		0		0		0.246212		286.298771		105.232699		2.402635		-2.648847		0.163989

				0		0		0		0.246505		286.298434		105.232362		2.402298		-2.648803		0.0522972

				0		0		0		0.246875		286.298088		105.232012		2.40195		-2.648825		0.17973

				0		0		0		0.247198		286.297725		105.231654		2.4015895		-2.6487875		0.0946953

				0		0		0		0.247533		286.297391		105.231319		2.401255		-2.648788		0.142857

				0		0		0		0.247819		286.297072		105.230979		2.4009255		-2.6487445		0.0319257

				0		0		0		0.248176		286.296717		105.230655		2.400586		-2.648762		0.1419804

				0		0		0		0.248502		286.296389		105.23031		2.4002495		-2.6487515		0.1508193

				0		0		0		0.24879		286.296056		105.22997		2.399913		-2.648703		0.0228582

				0		0		0		0.249108		286.295725		105.229634		2.3995795		-2.6486875		0.0132813

				0		0		0		0.249435		286.29542		105.229318		2.399269		-2.648704		0.1157165999

				0		0		0		0.24974		286.295096		105.229002		2.398949		-2.648689		0.1060686

				0		0		0		0.250065		286.294769		105.228688		2.3986285		-2.6486935		0.1666899

				0		0		0		0.250321		286.294452		105.228369		2.3983105		-2.6486315		-0.0124353001

				0		0		0		0.250682		286.294133		105.228054		2.3979935		-2.6486755		0.1899008999

				0		0		0		0.250953		286.293822		105.227737		2.3976795		-2.6486325		0.0786212999

				0		0		0		0.251266		286.293486		105.22743		2.397358		-2.648624		0.0925811999

				0		0		0		0.251547		286.293173		105.227102		2.3970375		-2.6485845		-0.0051975

				0		0		0		0.251851		286.292864		105.22679		2.396727		-2.648578		0.0144378

				0		0		0		0.252205		286.292537		105.226468		2.3964025		-2.6486075		0.1656135

				0		0		0		0.252509		286.292231		105.226151		2.396091		-2.6486		0.1817874

				0		0		0		0.252846		286.291895		105.225803		2.395749		-2.648595		0.2111886

				0		0		0		0.253153		286.291566		105.225478		2.395422		-2.648575		0.1845108

				0		0		0		0.253449		286.29124		105.225149		2.3950945		-2.6485435		0.1165023

				0		0		0		0.25377		286.290908		105.224816		2.394762		-2.648532		0.1211868

				0		0		0		0.254096		286.290593		105.224492		2.3944425		-2.6485385		0.1888695

				0		0		0		0.254378		286.290249		105.22417		2.3941095		-2.6484875		0.0514233

				0		0		0		0.254695		286.289927		105.223825		2.393776		-2.648471		0.0382463999

				0		0		0		0.255003		286.289601		105.223494		2.3934475		-2.6484505		0.0099765

				0		0		0		0.255338		286.289268		105.223157		2.3931125		-2.6484505		0.0564075

				0		0		0		0.255668		286.288958		105.222841		2.3927995		-2.6484675		0.1609893

				0		0		0		0.255943		286.288639		105.222511		2.392475		-2.648418		0.027765

				0		0		0		0.256256		286.288317		105.222212		2.3921645		-2.6484205		0.0798003

				0		0		0		0.256575		286.288017		105.22192		2.3918685		-2.6484435		0.2036259001

				0		0		0		0.256836		286.287708		105.221613		2.3915605		-2.6483965		0.0771147

				0		0		0		0.257146		286.287395		105.221293		2.391244		-2.64839		0.0975816

				0		0		0		0.257449		286.287068		105.220995		2.3909315		-2.6483805		0.1066941

				0		0		0		0.257789		286.286759		105.220672		2.3906155		-2.6484045		0.2368917

				0		0		0		0.25806		286.286458		105.220373		2.3903155		-2.6483755		0.1740717

				0		0		0		0.258364		286.286139		105.220057		2.389998		-2.648362		0.1694772

				0		0		0		0.258671		286.285824		105.219739		2.3896815		-2.6483525		0.1791441

				0		0		0		0.258979		286.285501		105.219411		2.389356		-2.648335		0.1612584

				0		0		0		0.259287		286.285184		105.2191		2.389042		-2.648329		0.1831788

				0		0		0		0.25956		286.284855		105.218774		2.3887145		-2.6482745		0.0323703

				0		0		0		0.259909		286.284547		105.21846		2.3884035		-2.6483125		0.2122748999

				0		0		0		0.26019		286.284248		105.218158		2.388103		-2.648293		0.1837242

				0		0		0		0.260483		286.283922		105.217858		2.38779		-2.648273		0.1551060001

				0		0		0		0.260794		286.28362		105.217553		2.3874865		-2.6482805		0.2241711

				0		0		0		0.261084		286.283318		105.217238		2.387178		-2.648262		0.2003292

				0		0		0		0.261357		286.283009		105.216924		2.3868665		-2.6482235		0.1049031

				0		0		0		0.261685		286.282697		105.216606		2.3865515		-2.6482365		0.1953621

				0		0		0		0.261939		286.282387		105.216305		2.386246		-2.648185		0.0523044

				0		0		0		0.262276		286.282071		105.215978		2.3859245		-2.6482005		0.1526643

				0		0		0		0.262567		286.281738		105.215658		2.385598		-2.648165		0.0701172001

				0		0		0		0.262897		286.281417		105.215338		2.3852775		-2.6481745		0.1487385

				0		0		0		0.263186		286.281105		105.215028		2.3849665		-2.6481525		0.1126431001

				0		0		0		0.263492		286.280785		105.214712		2.3846485		-2.6481405		0.1135179

				0		0		0		0.263763		286.280467		105.214416		2.3843415		-2.6481045		0.0264680999

				0		0		0		0.264087		286.280153		105.214096		2.3840245		-2.6481115		0.0956042999
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259

		Data from 2 Cartesian Autocollimators and 2 rotary read heads for indexed motion

		Date ==>		7/30/03		Time ==>		20:22:34

		Filename:		CACAL.259

		Operator:		d

		# of samples:		115

		Readout cycles:		1

		Readings/cycle:		20

		Dwell time (s):		2																-3.154				-0.0295

																0.0012875				3.148				-2.576

																193.3631				fit				fit

																TRUTH		CAC 0		CAC 0		CAC 1		CAC 1

				0		0		0		0		286.452413		105.386112		2.5561625		-2.5561625		-8488.70649		-2.5561625		-342.8794575

				0		0		0		0.161383		286.437338		105.371103		2.5411205		-2.5411205		-8372.0648052		-2.7025035		185.5456029

				0		0		0		0.17325		286.421899		105.355712		2.5257055		-2.5257055		-8252.5307291999		-2.6989555		174.4098759

				0		0		0		0.1853		286.406266		105.340115		2.5100905		-2.5100905		-8131.4457732001		-2.6953905		163.2341889001

				0		0		0		0.197594		286.390384		105.324191		2.4941875		-2.4941875		-8008.1275499999		-2.6917815		151.9306874999

				0		0		0		0.246853		286.374716		105.308542		2.478529		-2.478529		-7886.7052775998		-2.725382		274.5554201999

				0		0		0		0.259081		286.35899		105.292822		2.462806		-2.462806		-7764.7828464		-2.721887		263.6432028

				0		0		0		0.27138		286.343061		105.276879		2.44687		-2.44687		-7641.2087279999		-2.71825		252.242406

				0		0		0		0.283515		286.327237		105.261063		2.43105		-2.43105		-7518.53412		-2.714565		240.65649

				0		0		0		0.295935		286.311044		105.244832		2.414838		-2.414838		-7392.8197872		-2.710773		228.7270044

				0		0		0		0.308562		286.294505		105.228339		2.398322		-2.398322		-7264.7481168001		-2.706884		216.4806036

				0		0		0		0.320708		286.278605		105.212435		2.38242		-2.38242		-7141.437648		-2.703128		204.647796

				0		0		0		0.333076		286.262381		105.196231		2.366206		-2.366206		-7015.7078064		-2.699282		192.5241228

				0		0		0		0.345696		286.245869		105.179757		2.349713		-2.349713		-6887.8144872001		-2.695409		180.3328794

				0		0		0		0.358316		286.22941		105.163327		2.3332685		-2.3332685		-6760.2972563998		-2.6915845		168.3110852999

				0		0		0		0.371232		286.212558		105.146468		2.316413		-2.316413		-6629.5929671999		-2.687645		155.9189393999

				0		0		0		0.384246		286.195698		105.129653		2.2995755		-2.2995755		-6499.0282572		-2.6838215		143.9424819

				0		0		0		0.397315		286.178994		105.112942		2.282868		-2.282868		-6369.4716191998		-2.680183		132.6182183999

				0		0		0		0.410686		286.161892		105.095859		2.2657755		-2.2657755		-6236.9295372001		-2.6764615		121.0360419001

				0		0		0		0.424114		286.14476		105.078761		2.2486605		-2.2486605		-6104.2129812		-2.6727745		109.5804549

				0		0		1.474983		0.437442		286.127439		105.061425		2.231332		-2.231332		-5969.8408607998		-2.668774		97.0189415999

				0		0		1.475148		0.450554		286.110076		105.044112		2.213994		-2.213994		-5835.3950735999		-2.664548		83.6466371999

				0		0		1.475353		0.463579		286.09281		105.02686		2.196735		-2.196735		-5701.5618839999		-2.660314		70.237143

				0		0		1.475523		0.455053		286.075526		105.009624		2.179475		-2.179475		-5567.72094		-2.634528		-20.759445

				0		0		1.475728		0.475106		286.057939		104.992049		2.161894		-2.161894		-5431.3908335999		-2.637		-9.9931428

				0		0		1.475919		0.493138		286.040309		104.974393		2.144251		-2.144251		-5294.5799544		-2.637389		-6.7190562

				0		0		1.476311		0.511529		286.022526		104.956634		2.12648		-2.12648		-5156.7765120001		-2.638009		-2.5997759999

				0		0		1.476719		0.529611		286.0049		104.938999		2.1088495		-2.1088495		-5020.0625627999		-2.6384605		0.8979831

				0		0		1.477133		0.547672		285.986781		104.92088		2.0907305		-2.0907305		-4879.5605892001		-2.6384025		2.6134209

				0		0		1.477379		0.565214		285.96873		104.902853		2.0726915		-2.0726915		-4739.6789675999		-2.6379055		2.7399627

				0		0		1.477619		0.582953		285.950512		104.884589		2.0544505		-2.0544505		-4598.2309572		-2.6374035		2.8699569

				0		0		1.477803		0.600704		285.932254		104.866364		2.036209		-2.036209		-4456.7790696001		-2.636913		3.0414042

				0		0		1.477937		0.618254		285.913859		104.847972		2.0178155		-2.0178155		-4314.1485132001		-2.6360695		1.9581939

				0		0		1.478053		0.635893		285.895305		104.829404		1.9992545		-1.9992545		-4170.2190948		-2.6351475		0.6101721

				0		0		1.478201		0.653673		285.876701		104.810754		1.9806275		-1.9806275		-4025.777886		-2.6343005		-0.4608405

				0		0		1.478428		0.671763		285.857916		104.792014		1.961865		-1.961865		-3880.2859559999		-2.633628		-0.889263

				0		0		1.478661		0.68998		285.839206		104.773319		1.9431625		-1.9431625		-3735.25929		-2.6331425		-0.6508575

				0		0		1.478816		0.708776		285.820128		104.754266		1.924097		-1.924097		-3587.4177767999		-2.632873		0.4036986

				0		0		1.479031		0.727885		285.800906		104.735056		1.904881		-1.904881		-3438.4092263999		-2.632766		2.0592378

				0		0		1.479266		0.74728		285.781606		104.715727		1.8855665		-1.8855665		-3288.6368676001		-2.6328465		4.4002377

				0		0		1.479501		0.766013		285.762289		104.696415		1.866252		-1.866252		-3138.8645088		-2.632265		4.3580376

				0.231663		0.429362		1.479832		0.784359		285.743041		104.677166		1.8470035		-2.2763655		-1443.9007404		-2.6313625		3.1532283

				0.231399		0.386483		1.480001		0.803097		285.723175		104.657307		1.827141		-2.213624		-1444.2433704001		-2.630238		1.2144258

				0.231041		0.371006		1.480226		0.821672		285.703478		104.637633		1.8074555		-2.1784615		-1347.3113292		-2.6291275		-0.6927741

				0.23054		0.327639		1.480487		0.840937		285.683339		104.61748		1.7873095		-2.1149485		-1347.2123867999		-2.6282465		-1.7248689

				0.229943		0.284881		1.480778		0.860414		285.663416		104.597582		1.767399		-2.05228		-1346.7472055999		-2.627813		-1.1709738001

				0.229269		0.241718		1.481153		0.880523		285.643452		104.577624		1.747438		-1.989156		-1347.3484272001		-2.627961		1.4816844001

				0.228739		0.198594		1.481529		0.900263		285.623351		104.557543		1.727347		-1.925941		-1346.8011768001		-2.62761		2.3517486

				0		0.141054		1.481612		0.919522		285.603228		104.537382		1.707205		-1.848259		-1397.7560519999		-2.626727		1.312029

				0.227719		0.110041		1.481948		0.939724		285.582209		104.516379		1.686194		-1.796235		-1346.4751535998		-2.625918		0.6309971999

				0.227203		0.065775		1.48227		0.959535		285.561579		104.495786		1.6655825		-1.7313575		-1346.002938		-2.6251175		-0.0618615

				0		0.021156		1.482472		0.97947		285.540833		104.475058		1.6448455		-1.6660015		-1345.8283452		-2.6243155		-0.7467921

				0		0		1.482686		0.999727		285.519813		104.454009		1.623811		-1.623811		-1258.8800183999		-2.623538		-1.3119282

				0		0		1.482847		1.02025		285.498515		104.432727		1.602521		-1.602521		-1093.7888424		-2.622771		-1.8121302

				0		0		1.483024		1.040857		285.477303		104.411581		1.581342		-1.581342		-929.5584048		-2.622199		-1.6221204

				0		0		1.483192		1.061869		285.455945		104.390248		1.5599965		-1.5599965		-764.0368595999		-2.6218655		-0.5558283001

				0		0		1.48341		1.082787		285.434965		104.369247		1.539006		-1.539006		-601.2681264		-2.621793		1.4123628

				0		0		1.483521		1.104498		285.413346		104.347686		1.517416		-1.517416		-433.8506304		-2.621914		4.1408208

				0		0		1.483745		1.125427		285.391701		104.326079		1.49579		-1.49579		-266.153976		-2.621217		3.928302

				0		0		1.483933		1.145984		285.369894		104.304286		1.47399		-1.47399		-97.1080559999		-2.619974		1.768662

				0		0		1.484133		1.1668		285.347683		104.281963		1.451723		-1.451723		75.5591687999		-2.618523		-1.0901825999

				0		0		1.48434		1.187931		285.325276		104.25959		1.429333		-1.429333		249.1801848001		-2.617264		-3.2447646001

				0		0		1.484587		1.209364		285.302986		104.237333		1.4070595		-1.4070595		421.8978132002		-2.6164235		-3.9051189001

				0		0		1.484848		1.232063		285.28053		104.214887		1.3846085		-1.3846085		595.9918476001		-2.6166715		-0.6280227001

				0		0		1.485331		1.254876		285.257698		104.192011		1.3617545		-1.3617545		773.2109052001		-2.6166305		1.6514721

				0		0		1.485433		1.277035		285.234953		104.16932		1.3390365		-1.3390365		949.3753644001		-2.6160715		2.0517237

				0		0		1.485654		1.298999		285.212309		104.146743		1.316426		-1.316426		1124.7062255999		-2.615425		2.1255588

				0		0		1.485835		1.321319		285.189044		104.123494		1.293169		-1.293169		1305.0503064		-2.614488		1.2222522

				0		0		1.486066		1.34302		285.166239		104.100612		1.2703255		-1.2703255		1482.1879427999		-2.6133455		-0.4647681

				0		0		1.486153		1.365704		285.142537		104.076874		1.2466055		-1.2466055		1666.1223107999		-2.6123095		-1.6753040999

				0		0		1.486346		1.388419		285.11896		104.053352		1.223056		-1.223056		1848.7345535999		-2.611475		-2.1785472

				0		0		1.486397		1.411781		285.095088		104.029507		1.1991975		-1.1991975		2033.742906		-2.6109785		-1.4321745

				0		0		1.486529		1.435613		285.071251		104.005622		1.1753365		-1.1753365		2218.7706443999		-2.6109495		0.9974637001

				0		0		1.486686		1.459825		285.047184		103.981551		1.1512675		-1.1512675		2405.4112980001		-2.6110925		4.0683915

				0		0		1.48676		1.483339		285.022806		103.95724		1.126923		-1.126923		2594.1882888		-2.610262		3.6639774

				0		0		1.486897		1.506344		284.998325		103.932813		1.102469		-1.102469		2783.8143863999		-2.608813		1.0445922

				0		0		1.487091		1.529038		284.974115		103.90863		1.0782725		-1.0782725		2971.443726		-2.6073105		-1.7947395

				0		0		1.487441		1.552102		284.949709		103.884262		1.0538855		-1.0538855		3160.5502787999		-2.6059875		-3.9676401

				0		0		1.487754		1.576499		284.924996		103.859558		1.029177		-1.029177		3352.1498712		-2.605676		-2.4649974

				0		0		1.488143		1.601856		284.89971		103.834247		1.0038785		-1.0038785		3548.3245595999		-2.6057345		0.4323033

				0		0		1.488473		1.627065		284.874138		103.808628		0.978283		-0.978283		3746.8023048		-2.605348		1.7591454

				0		0		1.488688		1.651061		284.849234		103.783778		0.953406		-0.953406		3939.7085136		-2.604467		1.2294828

				0		0		1.488958		1.676118		284.823115		103.757661		0.927288		-0.927288		4142.2379328002		-2.603406		0.1836143999

				0		0		1.489411		1.700612		284.797456		103.732009		0.9016325		-0.9016325		4341.180942		-2.6022445		-1.2731715

				0		0		1.489606		1.725697		284.771391		103.705949		0.87557		-0.87557		4543.2799919999		-2.601267		-2.024334

				0		0		1.489649		1.751302		284.744961		103.679513		0.849137		-0.849137		4748.2520472001		-2.600439		-2.1979494001

				0		0		1.489863		1.777184		284.71864		103.653187		0.8228135		-0.8228135		4952.3749956		-2.5999975		-0.9917937

				0		0		1.489938		1.803135		284.692619		103.627268		0.7968435		-0.7968435		5153.7567636001		-2.5999785		1.6978203

				0		0		1.490305		1.829464		284.665976		103.600625		0.7702005		-0.7702005		5360.3572428001		-2.5996645		3.3969069

				0		0		1.49048		1.854809		284.639282		103.57389		0.743486		-0.743486		5567.5121616001		-2.598295		1.3037868

				0		0		1.490709		1.880535		284.612009		103.546641		0.716225		-0.716225		5778.9048600002		-2.59676		-1.3270950001

				0		-0.001965		1.491259		1.906204		284.58495		103.519636		0.689193		-0.687228		5981.4478008001		-2.595397		-3.3630966

				0		0		1.491542		1.933663		284.557054		103.491723		0.6612885		-0.6612885		6204.9044556001		-2.5949515		-2.0034387001

				0		0		1.492003		1.960989		284.529652		103.464346		0.633899		-0.633899		6417.2935943999		-2.594888		0.6767262

				0		0		1.492398		1.988069		284.50206		103.436827		0.6063435		-0.6063435		6630.9699636002		-2.5944125		1.8913202999

				0		0		1.492718		2.015627		284.473451		103.408184		0.5777175		-0.5777175		6852.947418		-2.5933445		1.0866015

				0		0		1.493157		2.042325		284.445662		103.380482		0.549972		-0.549972		7068.0971232		-2.592297		0.2621736

				0		0		1.493659		2.06977		284.417151		103.351974		0.5214625		-0.5214625		7289.1711900001		-2.5912325		-0.5423175001

				0		0		1.49418		2.097315		284.388601		103.323471		0.492936		-0.492936		7510.3770816001		-2.590251		-1.0462032

				0		0		1.494418		2.125531		284.359531		103.294458		0.4638945		-0.4638945		7735.5764891999		-2.5894255		-0.9337959

				0		0		1.494767		2.154124		284.330551		103.265485		0.434918		-0.434918		7960.2718607999		-2.589042		0.7629084

				0		0		1.495084		2.182878		284.301214		103.236207		0.4056105		-0.4056105		8187.5339388		-2.5884885		1.8827649

				0		0		1.495365		2.21179		284.271216		103.206195		0.3756055		-0.3756055		8420.2047108002		-2.5873955		1.1344958999

				0		0		1.495717		2.240296		284.241471		103.17653		0.3459005		-0.3459005		8650.5491628		-2.5861965		-0.0272331

				0		0		1.496153		2.269541		284.211339		103.146399		0.315769		-0.315769		8884.2008663999		-2.58531		-0.0186677999

				0		0		1.496457		2.299671		284.180714		103.115752		0.285133		-0.285133		9121.7646648		-2.584804		1.4132754

				0		0		1.496915		2.329216		284.150297		103.085314		0.2547055		-0.2547055		9357.7116708		-2.5839215		1.4676759

				0		0		0		4.60038622		284.12024		103.055248		0.224644		-0.224644		9590.8205663999		-4.82503022		8072.6515992

				0		0		0		3.63630449		284.088892		103.023977		0.1933345		-0.1933345		9833.6069532001		-3.82963899		4492.5682401

				0		0		0		3.22264593		284.058032		102.993176		0.162504		-0.162504		10072.6789823999		-3.38514993		2895.6818232

				0		0		0		3.84129033		284.026263		102.96131		0.1306865		-0.1306865		10319.4046044		-3.97197683		5011.6376817

				0		0		0		6.22061787		283.99514		102.93036		0.09965		-0.09965		10560.07404		-6.32026787		13468.781502

				0		0		0		9.8449445		283.962934		102.898146		0.06744		-0.06744		10809.843264		-9.9123845		26403.822072

				0		0		0		71.26725109		283.930321		102.865544		0.0348325		-0.0348325		11062.6948620001		-71.30208359		247410.2017125

				0		0		0		9.38219594		283.896792		102.831983		0.0012875		-0.0012875		11322.8162100001		-9.38348344		24506.8036515
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		Data from 2 Cartesian Autocollimators and 2 rotary read heads for indexed motion

		Date ==>		7/30/03		Time ==>		16:42:52

		Filename:		CACAL.258

		Operator:		d

		# of samples:		115

		Readout cycles:		1

		Readings/cycle:		20

		Dwell time (s):		2												-0.02952

												0.0001305				-2.57429

												193.3631				fit

												TRUTH		CAC 1		CAC 1

				0		7.34238943		283.895689		102.830772		0.0001305		-7.34251993		17165.6138795039

				0		18.4041816		283.925028		102.859591		0.0292095		-18.4333911		57089.659808016

				0		8.82295702		283.956787		102.891166		0.0608765		-8.88383352		22707.887204592

				0		5.80673224		283.988492		102.922826		0.092559		-5.89929124		11960.168033952

				0		4.65003916		284.02078		102.955024		0.124802		-4.77484116		7908.721217856

				0		4.41059219		284.052009		102.986302		0.1560555		-4.56664769		7155.903353904

				0		4.57355802		284.0824		103.016599		0.1863995		-4.75995752		7848.594024336

				0		6.15841658		284.114076		103.048203		0.2180395		-6.37645608		13664.626394256

				1.497136		2.333725		284.143883		103.078058		0.2478705		-2.5815955		-0.041893776

				1.496883		2.304175		284.174387		103.10854		0.2783635		-2.5825385		0.112354128

				1.496456		2.274583		284.204803		103.138918		0.3087605		-2.5833435		-0.219995856

				1.496063		2.245375		284.234693		103.168847		0.33867		-2.584045		-0.87313824

				1.495719		2.216254		284.264988		103.199142		0.368965		-2.585219		0.13375152

				1.495457		2.187946		284.29427		103.228308		0.398189		-2.586135		0.3256585919

				1.495073		2.159215		284.323676		103.257779		0.4276275		-2.5868425		-0.25582968

				1.494803		2.131074		284.352429		103.286441		0.456335		-2.587409		-1.26723312

				1.494367		2.101166		284.383076		103.317245		0.4870605		-2.5882265		-1.589493456

				1.494023		2.073376		284.411852		103.345931		0.5157915		-2.5891675		-1.255194288

				1.493506		2.045927		284.440275		103.374352		0.5442135		-2.5901405		-0.7728570721

				1.492863		2.018565		284.468573		103.402733		0.572553		-2.591118		-0.265552416

				1.492487		1.991696		284.496378		103.430439		0.6003085		-2.5920045		-0.023784912

				1.492248		1.964334		284.52452		103.458623		0.6284715		-2.5928055		-0.133123248

				1.491694		1.937299		284.55189		103.485977		0.6558335		-2.5931325		-1.863737712

				1.491206		1.910237		284.579358		103.513442		0.6833		-2.593537		-3.3264576

				1.490739		1.883851		284.606881		103.540953		0.710817		-2.594668		-2.179144224

				1.49052		1.858327		284.633773		103.567794		0.7376835		-2.5960105		-0.201300912

				1.490275		1.83245		284.6609		103.594958		0.764829		-2.597279		1.4804925121

				1.490213		1.806198		284.687621		103.621629		0.791525		-2.597723		0.2418551999

				1.489911		1.779898		284.714123		103.648148		0.8180355		-2.5979335		-1.8176686561

				1.490088		1.753661		284.740736		103.674914		0.844725		-2.598386		-3.0250152

				1.489621		1.728751		284.766568		103.700647		0.8705075		-2.5992585		-2.62397304

				1.48948		1.703416		284.792851		103.726894		0.8967725		-2.6001885		-2.06720712

				1.489031		1.679071		284.818268		103.752278		0.922173		-2.601244		-0.966769056

				1.488677		1.654084		284.844263		103.778271		0.948167		-2.602251		-0.104003424

				1.488773		1.629431		284.869907		103.80388		0.9737935		-2.6032245		0.677217168

				1.488368		1.60435		284.895454		103.829469		0.9993615		-2.6037115		-0.286745328

				1.48791		1.579951		284.920075		103.85407		1.0239725		-2.6039235		-2.1390055201

				1.487608		1.555342		284.944922		103.878898		1.04881		-2.604152		-3.95593632

				1.487325		1.531609		284.96979		103.903793		1.0736915		-2.6053005		-2.465543088

				1.487041		1.50847		284.994285		103.928256		1.0981705		-2.6066405		-0.242975376

				1.486852		1.485073		285.018998		103.953015		1.1229065		-2.6079795		1.948680432

				1.486739		1.461683		285.043245		103.977213		1.147129		-2.608812		2.371506912

				1.486625		1.437282		285.067604		104.00158		1.171492		-2.608774		-0.354397824

				1.486536		1.41372		285.091391		104.025375		1.195283		-2.609003		-2.058314976

				1.486463		1.39027		285.115444		104.049452		1.219348		-2.609618		-2.401750656

				1.486236		1.367023		285.13945		104.073485		1.2433675		-2.6103905		-2.17335096

				1.486137		1.344609		285.16284		104.096854		1.266747		-2.611356		-1.182137184

				1.485875		1.322557		285.185906		104.119988		1.289847		-2.612404		0.1357796159

				1.485709		1.30005		285.209312		104.143425		1.3132685		-2.6133185		0.938929968

				1.485457		1.27795		285.232076		104.166127		1.3360015		-2.6139515		0.801848592

				1.485522		1.2555		285.255263		104.189268		1.3591655		-2.6146655		0.910563984

				1.484983		1.232987		285.277905		104.211884		1.3817945		-2.6147815		-1.0766651041

				1.484683		1.210592		285.300235		104.234224		1.4041295		-2.6147215		-3.6662502241

				1.484386		1.188715		285.322823		104.256806		1.4267145		-2.6154295		-3.517603344

				1.484251		1.167528		285.345189		104.279098		1.4490435		-2.6165715		-1.779350832

				1.484113		1.146684		285.367297		104.301252		1.4711745		-2.6178585		0.501943536

				1.483873		1.12586		285.389283		104.323284		1.4931835		-2.6190435		2.429003088

				1.483785		1.104944		285.410964		104.344934		1.514849		-2.619793		2.824767072

				1.48358		1.083123		285.432656		104.366625		1.5365405		-2.6196635		0.053367984

				1.483475		1.062336		285.453639		104.387595		1.557517		-2.619853		-1.493646624

				1.483289		1.041283		285.475145		104.40912		1.5790325		-2.6203155		-2.11514184

				1.483059		1.020442		285.496618		104.430551		1.6004845		-2.6209265		-2.195288784

				1.482857		1.000003		285.517806		104.451694		1.62165		-2.621653		-1.8291887999

				1.48263		0.979618		285.538897		104.472837		1.642767		-2.622385		-1.4381346239

				1.482397		0.959447		285.559838		104.493773		1.6637055		-2.6231525		-0.9003108959

				1.482126		0.939451		285.580601		104.514512		1.6844565		-2.6239075		-0.3875611681

				1.481884		0.919391		285.601467		104.535327		1.705297		-2.624688		0.207477216

				1.481757		0.900314		285.621485		104.555377		1.725331		-2.625645		1.523623968

				1.48139		0.880481		285.641698		104.575575		1.7455365		-2.6260175		0.7173450721

				1.4811		0.860495		285.661727		104.595572		1.7655495		-2.6260445		-1.312276464

				1.480804		0.840993		285.681707		104.615585		1.785546		-2.626539		-1.657144512

				1.48055		0.821612		285.701853		104.635711		1.805682		-2.627294		-1.0790375039

				1.480275		0.802945		285.721542		104.655396		1.825369		-2.628314		0.500785632

				1.480077		0.784104		285.741375		104.675238		1.8452065		-2.6293105		1.980014832

				1.479718		0.765618		285.760658		104.694533		1.8644955		-2.6301135		2.820934224

				1.47954		0.746982		285.779852		104.713714		1.883683		-2.630665		2.767240224

				1.47934		0.727755		285.799173		104.733039		1.903006		-2.630761		1.059346368

				1.479123		0.708716		285.818422		104.75224		1.922231		-2.630947		-0.3141328321

				1.47893		0.690005		285.837508		104.771309		1.9413085		-2.6313135		-1.0221369119

				1.478629		0.671766		285.856274		104.790086		1.96008		-2.631846		-1.1000217601

				1.478431		0.653501		285.875191		104.808988		1.9789895		-2.6324905		-0.7893721441

				1.478262		0.635763		285.893697		104.827522		1.9975095		-2.6332725		0.0576704159

				1.478105		0.618091		285.912251		104.846075		2.016063		-2.634154		1.259352864

				1.477898		0.600441		285.930685		104.864497		2.034491		-2.634932		2.1017724479

				1.477627		0.582619		285.948931		104.882799		2.052765		-2.635384		1.78695792

				1.477421		0.564991		285.967056		104.90092		2.070888		-2.635879		1.642990464

				1.477178		0.547408		285.985179		104.919047		2.089013		-2.636421		1.668010464

				1.476915		0.529702		286.003098		104.936921		2.1069095		-2.6366115		0.451913616

				1.476592		0.512132		286.021022		104.954843		2.1248325		-2.6369645		-0.18199944

				1.476289		0.494815		286.038663		104.972458		2.1424605		-2.6372755		-0.935762256

				1.476022		0.477938		286.056243		104.990049		2.160046		-2.637984		-0.254008512

				1.475836		0.46099		286.073868		105.007636		2.177652		-2.638642		0.243766656

				1.475679		0.444464		286.091181		105.024949		2.194965		-2.639429		1.23707952

				1.475462		0.427966		286.108426		105.042198		2.212212		-2.640178		2.100606336

				1.475282		0.411483		286.125587		105.059333		2.22936		-2.640843		2.67225408

				0		0.394598		286.143035		105.076784		2.2468095		-2.6414075		2.850060816

				0		0.377706		286.160182		105.093924		2.263953		-2.641659		1.9335867841

				0		0.360874		286.177336		105.111023		2.2810795		-2.6419535		1.173719376

				0		0.344441		286.194134		105.127796		2.297865		-2.642306		0.65889072

				0		0.328043		286.211017		105.144645		2.314731		-2.642774		0.5513071681

				0		0.311813		286.227831		105.161398		2.3315145		-2.6433275		0.760291056

				0		0.295962		286.244215		105.177821		2.347918		-2.64388		1.006058304

				0		0.280028		286.260752		105.19435		2.364451		-2.644479		1.405463328

				0		0.26442		286.276962		105.210569		2.3806655		-2.6450855		1.8657159841

				0		0.24901		286.292937		105.226549		2.396643		-2.645653		2.210755104

				0		0.233122		286.309419		105.242976		2.4130975		-2.6462195		2.50150248

				0		0.217517		286.325578		105.259169		2.4292735		-2.6467905		2.838046608

				0		0.202218		286.341429		105.274989		2.445109		-2.647327		3.086576352

				0		0.186757		286.357349		105.290883		2.461016		-2.647773		3.001707648

				0		0.171374		286.373126		105.306654		2.47679		-2.648164		2.73297312

				0		0.155946		286.388727		105.32227		2.4923985		-2.6483445		1.724026608

				0		0.140462		286.404648		105.33817		2.508309		-2.648771		1.568585952

				0		0.125308		286.42024		105.353802		2.523921		-2.649229		1.558267488

				0		0.110239		286.435764		105.36933		2.539447		-2.649686		1.553488416

				0		0		286.450941		105.384471		2.554606		-2.554606		-342.345488832
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		Data from 2 Cartesian Autocollimators and 2 rotary read heads for indexed motion

		Date ==>		7/30/03		Time ==>		16:18:21

		Filename:		CACAL.254

		Operator:		d

		# of samples:		105

		Readout cycles:		1

		Readings/cycle:		5						ROTARY TRUTH

		Dwell time (s):		1												-0.02952

												0.005925				-0.986

												195				fit

												TRUTH		CAC 1		CAC 1

				1.481917		0.980026		285.538821		104.473029		0.005925		-0.985951		-0.8060616

				1.481861		0.978028		285.540937		104.475113		0.008025		-0.986053		-0.6620328001

				1.48181		0.975974		285.543048		104.477255		0.0101515		-0.9861255		-0.627020208

				1.48182		0.973969		285.545123		104.479323		0.012223		-0.986192		-0.607762656

				1.481813		0.971999		285.547192		104.481391		0.0142915		-0.9862905		-0.472986288

				1.481754		0.970052		285.549232		104.483428		0.01633		-0.986382		-0.36022176

				1.481734		0.968081		285.551263		104.485466		0.0183645		-0.9864455		-0.3478321439

				1.481692		0.966103		285.553351		104.487518		0.0204345		-0.9865375		-0.2366151839

				1.481647		0.964148		285.555429		104.489604		0.0225165		-0.9866645		-0.000673488

				1.481628		0.962163		285.557449		104.49164		0.0245445		-0.9867075		-0.0613931039

				1.481602		0.960154		285.559546		104.493738		0.026642		-0.986796		0.034301376

				1.481589		0.958193		285.561636		104.495786		0.028711		-0.986904		0.2032246081

				1.481542		0.956196		285.563704		104.497863		0.0307835		-0.9869795		0.2547758879

				1.481527		0.954209		285.565762		104.499909		0.0328355		-0.9870445		0.270705744

				1.481491		0.952152		285.567857		104.502028		0.0349425		-0.9870945		0.22679064

				1.481444		0.95013		285.569961		104.504139		0.03705		-0.98718		0.3106224

				1.481435		0.948131		285.572042		104.506184		0.039113		-0.987244		0.3217832641

				1.481408		0.946084		285.574164		104.508347		0.0412555		-0.9873395		0.437895504

				1.481344		0.944041		285.576261		104.510414		0.0433375		-0.9873785		0.3570372

				1.481356		0.942094		285.578336		104.512495		0.0454155		-0.9875095		0.607803984

				1.481331		0.94012		285.580374		104.514569		0.0474715		-0.9875915		0.684508752

				1.481281		0.938158		285.582377		104.516556		0.0494665		-0.9876245		0.591296112

				1.481283		0.936179		285.584453		104.518621		0.051537		-0.987716		0.700659936

				1.481253		0.934202		285.586555		104.520699		0.053627		-0.987829		0.8853514559

				1.481223		0.932187		285.588659		104.522786		0.0557225		-0.9879095		0.95245848

				1.48116		0.930207		285.590697		104.524828		0.0577625		-0.9879695		0.9516636

				1.481119		0.928154		285.59276		104.526898		0.059829		-0.987983		0.780652512

				1.481097		0.926178		285.594864		104.528983		0.0619235		-0.9881015		0.9846658079

				1.481039		0.924179		285.596975		104.531094		0.0640345		-0.9882135		1.163525616

				1.481032		0.922087		285.599083		104.533182		0.0661325		-0.9882195		0.96216696

				1.481114		0.92017		285.601109		104.535168		0.0681385		-0.9883085		1.069385328

				1.481117		0.918282		285.60313		104.537201		0.0701655		-0.9884475		1.354371984

				1.48113		0.916306		285.605163		104.53922		0.0721915		-0.9884975		1.319064912

				1.481287		0.914746		285.607194		104.541259		0.0742265		-0.9889725		2.812801392

				1.481277		0.912799		285.609231		104.543276		0.0762535		-0.9890525		2.885388048

				1.481189		0.910818		285.611228		104.545271		0.0782495		-0.9890675		2.727269136

				1.481132		0.908868		285.613224		104.547328		0.080276		-0.989144		2.787308928

				1.480997		0.906866		285.615243		104.549383		0.082313		-0.989179		2.696832864

				1.48102		0.904941		285.617204		104.551347		0.0842755		-0.9892165		2.6232740641

				1.481004		0.902962		285.619221		104.553341		0.086281		-0.989243		2.5055455679

				1.480996		0.90095		285.621266		104.555357		0.0883115		-0.9892615		2.356360272

				1.480995		0.898937		285.623307		104.557406		0.0903565		-0.9892935		2.254234032

				1.480987		0.896951		285.625322		104.559398		0.09236		-0.989311		2.1043180799

				1.480918		0.894966		285.627339		104.561399		0.094369		-0.989335		1.977217632

				1.480917		0.892959		285.629348		104.563427		0.0963875		-0.9893465		1.8041076

				1.48091		0.890993		285.631366		104.565412		0.098389		-0.989382		1.719204192

				1.480825		0.888992		285.633382		104.567445		0.1004135		-0.9894055		1.588656528

				1.480813		0.887009		285.635378		104.56944		0.102409		-0.989418		1.421590752

				1.480813		0.885029		285.63734		104.571395		0.1043675		-0.9893965		1.13605704

				1.480634		0.883186		285.639298		104.573381		0.1063395		-0.9895255		1.390888656

				1.480606		0.881238		285.641362		104.575443		0.1084025		-0.9896405		1.58564952

				1.480624		0.879125		285.643417		104.577478		0.1104475		-0.9895725		1.12352328

				1.480587		0.877076		285.645431		104.579511		0.112471		-0.989547		0.8166818879

				1.480535		0.874981		285.647494		104.581573		0.1145335		-0.9895145		0.480495888

				1.480528		0.873089		285.649519		104.583588		0.1165535		-0.9896425		0.726626448

				1.480482		0.871018		285.651492		104.58557		0.118531		-0.989549		0.1798735681

				1.480418		0.869026		285.653438		104.587511		0.1204745		-0.9895005		-0.201266064

				1.480392		0.86697		285.655438		104.589505		0.1224715		-0.9894415		-0.6258912479

				1.480315		0.865192		285.657381		104.591446		0.1244135		-0.9896055		-0.241871472

				1.480311		0.863188		285.659331		104.593375		0.126353		-0.989541		-0.680186016

				1.480201		0.861276		285.66125		104.595328		0.128289		-0.989565		-0.799528608

				1.480187		0.859301		285.663195		104.597271		0.130233		-0.989534		-1.1177213761

				1.48012		0.857466		285.66515		104.599199		0.1321745		-0.9896405		-0.940648464

				1.480118		0.855465		285.667124		104.601191		0.1341575		-0.9896225		-1.2161858399

				1.480089		0.853437		285.669134		104.603181		0.1361575		-0.9895945		-1.52952984

				1.480051		0.851386		285.671157		104.605204		0.1381805		-0.9895665		-1.845318096

				1.480074		0.849526		285.673141		104.60719		0.1401655		-0.9896915		-1.606268016

				1.480041		0.847561		285.675159		104.609234		0.1421965		-0.9897575		-1.584506448

				1.480018		0.845588		285.677197		104.611258		0.1442275		-0.9898155		-1.59154488

				1.480001		0.843625		285.679199		104.613256		0.1462275		-0.9898525		-1.67088888

				1.480019		0.841616		285.681248		104.615305		0.1482765		-0.9898925		-1.744640208

				1.479962		0.83979		285.683212		104.617249		0.1502305		-0.9900205		-1.4914956959

				1.479938		0.83782		285.685198		104.619254		0.152226		-0.990046		-1.611761472

				1.479949		0.835866		285.68724		104.621281		0.1542605		-0.9901265		-1.538171856

				1.479915		0.83383		285.689348		104.623339		0.1563435		-0.9901735		-1.590336432

				1.479905		0.831917		285.691363		104.625367		0.158365		-0.990282		-1.41456528

				1.479882		0.829989		285.693372		104.627364		0.160368		-0.990357		-1.357428096

				1.479867		0.828125		285.695384		104.629346		0.162365		-0.99049		-1.09085328

				1.47984		0.826095		285.697462		104.631426		0.164444		-0.990539		-1.135392768

				1.47981		0.824096		285.699526		104.633486		0.166506		-0.990602		-1.127725632

				1.479751		0.822167		285.70158		104.635592		0.168586		-0.990753		-0.805171392

				1.479758		0.820246		285.703615		104.637614		0.1706145		-0.9908605		-0.633744144

				1.479761		0.818343		285.705625		104.639603		0.172614		-0.990957		-0.498835008

				1.479709		0.816418		285.707645		104.641649		0.174647		-0.991065		-0.326085984

				1.479673		0.814573		285.709622		104.643618		0.17662		-0.991193		-0.07496064

				1.479651		0.812708		285.711568		104.645568		0.178568		-0.991276		0.0168215039

				1.479555		0.81085		285.713521		104.647541		0.180531		-0.991381		0.186209568

				1.479613		0.809006		285.715474		104.649485		0.1824795		-0.9914855		0.355338576

				1.479563		0.807156		285.71741		104.651452		0.184431		-0.991587		0.513348768

				1.479536		0.805294		285.719393		104.653418		0.1864055		-0.9916995		0.708514704

				1.479493		0.803404		285.721375		104.655397		0.188386		-0.99179		0.823843008

				1.479484		0.801515		285.723398		104.657397		0.1903975		-0.9919125		1.05107688

				1.479422		0.799589		285.725398		104.659393		0.1923955		-0.9919845		1.0979454239

				1.47938		0.797747		285.727364		104.661391		0.1943775		-0.9921245		1.39131432

				1.479333		0.795857		285.729361		104.663372		0.1963665		-0.9922235		1.5363393119

				1.479347		0.793989		285.731368		104.665358		0.198363		-0.992352		1.7867672639

				1.479289		0.792123		285.733352		104.667332		0.200342		-0.992465		1.983254976

				1.479343		0.790266		285.735309		104.669261		0.202285		-0.992551		2.08636848

				1.479289		0.788378		285.737295		104.671276		0.2042855		-0.9926635		2.2787713441

				1.479281		0.786511		285.739293		104.673255		0.206274		-0.992785		2.5048494719

				1.479255		0.784642		285.741221		104.67519		0.2082055		-0.9928475		2.524585104

				1.479242		0.782784		285.743164		104.677122		0.210143		-0.992927		2.604883104

				1.479244		0.780978		285.745078		104.679049		0.2120635		-0.9930415		2.812987728

				1.47919		0.779164		285.747009		104.680997		0.214003		-0.993167		3.058673184

				1.479174		0.777313		285.748949		104.682936		0.2159425		-0.9932555		3.1711586399
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		Data from 2 Cartesian Autocollimators and 2 rotary read heads for indexed motion

		Date ==>		7/30/03		Time ==>		16:18:21

		Filename:		CACAL.257

		Operator:		d

		# of samples:		115

		Readout cycles:		1

		Readings/cycle:		5						ROTARY TRUTH

		Dwell time (s):		1												-0.02952

												0.0000215				-2.57429

												193.3631				fit

												TRUTH		CAC 1		CAC 1

				0		0		286.451578		105.385376		2.555377		-2.555377		-339.651824544

				0		0.161228		286.436269		105.3701		2.5400845		-2.7013125		187.3411400159

				0		0.173161		286.420794		105.354643		2.5246185		-2.6977795		176.265942768

				0		0.185167		286.405244		105.339072		2.509058		-2.694225		165.1233882239

				0		0.197446		286.389335		105.323135		2.493135		-2.690581		153.69715728

				0		0.246729		286.373641		105.307458		2.4774495		-2.7241785		276.315086736

				0		0.258896		286.357936		105.291769		2.4617525		-2.7206485		265.27523832

				0		0.271184		286.341977		105.275826		2.4458015		-2.7169855		253.783582992

				0		0.283394		286.326054		105.259937		2.4298955		-2.7132895		242.168345424

				0		0.295725		286.309989		105.243827		2.413808		-2.709533		230.354596224

				0		0.308394		286.293371		105.227217		2.397194		-2.705588		217.9181992319

				0		0.320577		286.277439		105.211342		2.3812905		-2.7018675		206.214495984

				0		0.332932		286.261241		105.195158		2.3650995		-2.6980315		194.1255459359

				0		0.34562		286.244637		105.178574		2.3485055		-2.6941255		181.8274235041

				0		0.358166		286.228252		105.162173		2.3321125		-2.6902785		169.7203404

				0		0.371073		286.211416		105.145393		2.3153045		-2.6863775		157.462960176

				0		0.384032		286.194631		105.128628		2.2985295		-2.6825615		145.508072976

				0		0.39709		286.177881		105.111896		2.2817885		-2.6788785		134.028372528

				0		0.410401		286.16078		105.094816		2.264698		-2.675099		122.2384141439

				0		0.423792		286.14368		105.07775		2.247615		-2.671407		110.76265872

				1.474783		0.437117		286.12634		105.060403		2.2302715		-2.6673885		98.1391871521

				1.474995		0.450281		286.109007		105.043074		2.2129405		-2.6632215		84.979787184

				1.475197		0.463332		286.091737		105.02581		2.1956735		-2.6590055		71.6371858081

				1.475378		0.47637		286.074461		105.008534		2.1783975		-2.6547675		58.21634088

				1.47553		0.489762		286.056907		104.991011		2.160859		-2.650621		45.1527923521

				1.475781		0.503369		286.039223		104.973315		2.143169		-2.646538		32.333944032

				1.476217		0.517252		286.021393		104.955475		2.125334		-2.642586		20.0021051519

				1.476581		0.52946		286.003615		104.937727		2.107571		-2.637031		1.891814688

				1.476969		0.547369		285.985535		104.919636		2.0894855		-2.6368545		3.178396944

				1.477131		0.564753		285.967634		104.901757		2.0715955		-2.6363485		3.2580030239

				1.477349		0.58264		285.949268		104.883345		2.0532065		-2.6358465		3.4050388321

				1.477589		0.600178		285.931109		104.865187		2.035048		-2.635226		3.100978944

				1.477757		0.617987		285.912656		104.846788		2.016622		-2.634609		2.837946816

				1.477865		0.63558		285.894134		104.828256		1.998095		-2.633675		1.44444816

				1.478042		0.653669		285.875246		104.809306		1.979176		-2.632845		0.467008128

				1.478274		0.67151		285.856733		104.79087		1.9607015		-2.6322115		0.149730192

				1.478503		0.689677		285.838014		104.77218		1.941997		-2.631674		0.202494816

				1.47872		0.708469		285.818908		104.753032		1.92287		-2.631339		1.0291593601

				1.478967		0.727456		285.799752		104.733916		1.903734		-2.63119		2.5263803521

				1.479175		0.746804		285.780412		104.714533		1.8843725		-2.6311765		4.53536568

				1.479364		0.765499		285.761107		104.695229		1.865068		-2.630567		4.3926935039

				1.479663		0.78386		285.741895		104.676027		1.845861		-2.629721		3.3882598079

				1.479913		0.802679		285.722054		104.656174		1.826014		-2.628693		1.7966401921

				1.480208		0.821293		285.702367		104.636495		1.806331		-2.627624		0.0399919679

				1.480443		0.84057		285.682223		104.616366		1.7861945		-2.6267645		-0.914261904

				1.4807		0.859978		285.662317		104.596502		1.7663095		-2.6262875		-0.5182431841

				1.480977		0.880025		285.642298		104.576511		1.7463045		-2.6263295		1.7589281759

				1.481364		0.899758		285.622244		104.55648		1.726262		-2.62602		2.774684736

				1.481544		0.919103		285.601978		104.536166		1.705972		-2.625075		1.5289436159

				1.481876		0.939258		285.581052		104.51524		1.685046		-2.624304		0.977191488

				1.482122		0.959092		285.560408		104.494643		1.6644255		-2.6235175		0.337173264

				1.482369		0.978955		285.539726		104.473983		1.6437545		-2.6227095		-0.3748782241

				1.482613		0.999274		285.518628		104.45289		1.622659		-2.621933		-0.9284172481

				1.482863		1.019843		285.497352		104.431582		1.601367		-2.62121		-1.2684738241

				1.482983		1.040538		285.47602		104.410315		1.5800675		-2.6206055		-1.18113336

				1.483164		1.061485		285.454629		104.388906		1.5586675		-2.6201525		-0.53771256

				1.483344		1.082285		285.433676		104.36795		1.537713		-2.619998		1.132964064

				1.48346		1.103967		285.412045		104.346374		1.5161095		-2.6200765		3.711411216

				1.483677		1.124973		285.390402		104.324729		1.4944655		-2.6194385		3.714762384

				1.483813		1.145522		285.36864		104.303018		1.472729		-2.618251		1.7497437121

				1.484004		1.166509		285.346322		104.280607		1.4503645		-2.6168735		-0.832536144

				1.484209		1.18751		285.324133		104.258462		1.4281975		-2.6157075		-2.67440472

				1.484485		1.209183		285.301671		104.236007		1.405739		-2.614922		-3.115495008

				1.484793		1.231657		285.279257		104.213599		1.383328		-2.614985		-0.5070332161

				1.485323		1.254381		285.256471		104.190788		1.3605295		-2.6149105		1.6476089759

				1.485289		1.276502		285.233667		104.168046		1.3377565		-2.6142585		1.720541232

				1.485541		1.298531		285.210972		104.145365		1.3150685		-2.6135995		1.7592403681

				1.485788		1.320852		285.187791		104.122204		1.2918975		-2.6127495		1.16166888

				1.485974		1.342578		285.164953		104.099333		1.269043		-2.611621		-0.472137696

				1.486084		1.365263		285.141282		104.075663		1.2453725		-2.6106355		-1.50442632

				1.486271		1.388078		285.117612		104.052018		1.221715		-2.609793		-2.02329648

				1.486355		1.411446		285.093679		104.028074		1.1977765		-2.6092225		-1.533104208

				1.486417		1.435061		285.069904		104.004283		1.1739935		-2.6090545		0.389562768

				1.486587		1.459081		285.046007		103.980409		1.150108		-2.609189		3.412122624

				1.486629		1.482761		285.021475		103.955888		1.1255815		-2.6083425		2.971202832

				1.486762		1.505832		284.997056		103.931477		1.1011665		-2.6069985		0.727433712

				1.486976		1.528632		284.972863		103.907339		1.077001		-2.605633		-1.620250272

				1.487311		1.552185		284.948028		103.882478		1.052153		-2.604338		-3.641603616

				1.487681		1.576194		284.92366		103.858187		1.0278235		-2.6040175		-2.2098589921

				1.488063		1.601302		284.898503		103.833029		1.002666		-2.603968		0.285478848

				1.488392		1.626513		284.872868		103.807332		0.977		-2.603513		1.375056

				1.488491		1.65038		284.84804		103.782608		0.952224		-2.602604		0.735651072

				1.488729		1.67565		284.821766		103.75633		0.925948		-2.601598		-0.093545856

				1.489116		1.700081		284.796223		103.730788		0.9004055		-2.6004865		-1.380493296

				1.4894		1.725237		284.770116		103.704673		0.8742945		-2.5995315		-2.043625104

				1.489558		1.750479		284.744018		103.678635		0.8482265		-2.5987055		-2.2469266081

				1.489649		1.77638		284.717586		103.652172		0.821779		-2.598159		-1.403697888

				1.489822		1.802351		284.691386		103.626051		0.7956185		-2.5979695		0.6942307681

				1.490134		1.828592		284.664851		103.59949		0.7690705		-2.5976625		2.410339824

				1.490221		1.853838		284.638328		103.572999		0.7425635		-2.5964015		0.687691728

				1.490422		1.879647		284.61113		103.545823		0.7153765		-2.5950235		-1.383891408

				1.490882		1.905858		284.58368		103.51839		0.687935		-2.593793		-2.89742832

				1.491389		1.933604		284.555414		103.490019		0.6596165		-2.5932205		-1.948964688

				1.491753		1.96044		284.528309		103.463036		0.6325725		-2.5930125		0.1762552799

				1.492275		1.987557		284.500645		103.435374		0.6049095		-2.5924665		1.150457616

				1.492481		2.01521		284.471938		103.406627		0.5761825		-2.5913925		0.3369333601

				1.492692		2.041421		284.444677		103.379564		0.5490205		-2.5904415		-0.200106576

				1.493416		2.069243		284.41587		103.350696		0.520183		-2.589426		-0.791287776

				1.493717		2.096386		284.387704		103.322692		0.492098		-2.588484		-1.197838656

				1.494327		2.125767		284.357527		103.292304		0.4618155		-2.5875825		-1.225056816

				1.494459		2.15382		284.328973		103.263858		0.4333155		-2.5871355		0.1944951841

				1.494876		2.182519		284.299597		103.234507		0.403952		-2.586471		0.922813056

				1.495091		2.210996		284.270083		103.205027		0.374455		-2.585451		0.3855182399

				1.495439		2.239486		284.240421		103.175459		0.34484		-2.584326		-0.51723648

				1.495848		2.268799		284.210318		103.145385		0.3147515		-2.5835505		-0.1114714081

				1.496265		2.298497		284.179969		103.115034		0.2844015		-2.5828985		0.766683792

				1.496609		2.328119		284.149398		103.084477		0.2538375		-2.5819565		0.6235812

				0		2.376832		284.11886		103.053815		0.2232375		-2.6000695		69.0823043999

				0		2.436407		284.087439		103.022512		0.1918755		-2.6282825		173.982006864

				0		2.86749		284.056261		102.991326		0.1606935		-3.0281835		1616.939380368

				0		2.95943		284.024932		102.959956		0.129344		-3.088774		1838.3967544319

				0		3.077898		283.99374		102.928904		0.098222		-3.17612		2156.149751616

				0		3.242842		283.96168		102.896879		0.0661795		-3.3090215		2638.000372176

				0		3.486713		283.92872		102.863813		0.0331665		-3.5198795		3400.597529712

				0		3.870275		283.895585		102.830658		0.0000215		-3.8702965		4665.6211151519
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