Achievement of 0.005 % combined transfer uncertainties in the NIST detector calibration facility
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Abstract
Improvements in a lamp-monochromator-based facility at the National Institute of Standards and Technology (NIST), the Visible near-infrared Spectral Comparator Facility (VisSCF) which is used to calibrate optical detectors for spectral radiant power responsivity from 300 nm to 1100 nm, are described. These changes include extending the VisSCF operational range down to 300 nm from 350 nm, thereby fully covering the ultraviolet-A (UVA) spectral region and partially covering the UVB range. These improvements have lowered the magnitudes of most of the components in the uncertainty budget and have led to combined 0.005 % transfer (k=1) uncertainties in the spectral power responsivity calibrations over most of the spectral range.  Redevelopment of the uncertainty budget results in total expanded uncertainties of spectral responsivities of less than 0.1 % (k=2) over the spectral range from 380 nm to 980 nm, with the greatest uncertainty term coming from the calibrations of the transfer standards.
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1. Introduction
Detectors calibrated for spectral power responsivities [A/W] or optical power per unit wavelengths [A/(W/nm)] are critical for measurements in such diverse areas as photometry, solar energy, remote sensing, and astronomy. In photometry, for example, detectors can be used to calibrate photometers which are in turn used to determine luminous efficacies of lamps. They can also be used to determine absolute or relative spectral power responsivities of solar cells to determine cell efficiencies. Recognizing the importance of measurements of optical power, irradiance, and radiance, many National Metrology Institutes (NMI’s) and commercial calibration laboratories have dedicated facilities for calibrations of optical detectors [1]. 
Recently, due to the availabilities of tuneable lasers, the utilization of lasers in detector calibration facilities have been increasing, but many NMI and industrial measurement laboratories continue to rely on monochromator-based systems illuminated with broad-band sources [2,3]. A major advantage of these technologically simpler, monochromator-based facilities is that they can be established and maintained with lower initial capital and maintenance costs than laser-based facilities. A central challenge that this paper addresses is whether monochromator-based facilities could be characterized and designed to be  competitive with laser-based facilities in transfer calibrations of detectors.
NIST’s, monochromator-based detector calibration facility, the VisSCF, was originally constructed in the mid 1980’s, and automated and turned into a NIST calibration facility in the early 1990s. Since then, there have been no significant changes to the facility. However, lower detector calibration uncertainties required for international intercomparisons and requested from both internal and external customers have led to recent efforts to lower our achievable calibration uncertainties. The operational wavelength range of the VisSCF is from 300 nm to 1800 nm but the improvements in the wavelength range relevant to Si diodes from 300 nm to 1100 nm will be discussed.
In Section 2, the optical layout of the VisSCF facility and the measurement procedure used to calibrate a device is presented, followed by descriptions of improvements and their impacts on the uncertainty budget. In particular, improvements in the setup which resulted in 0.005 % standard uncertainties in transfer calibrations are discussed. In Section 3 the uncertainty budget is presented; facility improvements have led to expanded (k=2) uncertainties less than 0.1 % over the spectral range from 380 nm to 980 nm. In Section 4, the uncertainties are validated; results and conclusions are presented in Section 5. Calibrations with these lower uncertainties meet or exceed current and anticipated future requirements.
2.  Experimental Setup
Spectral power responsivity measurements are traceable to the NIST Primary Optical Watt Radiometer (POWR) [4], which uses the electrical substitution method to transfer the radiant power scale to primary standard detectors. The calibrated detectors from the POWR facility are used to calibrate the working standard detectors in the VisSCF and these working standard detectors are used for regular calibrations of absolute spectral radiant power responsivity [ASR] of photodiodes or photodiode-based instruments; the detector-substitution method is used to transfer the scale [5].
As shown in Fig. 1, the VisSCF is comprised of three main sections: a source section is located on the right-hand side, with selectable sources which are focused onto the entrance slit of the monochromator (A1); the monochromator, used to select the source wavelength, is located in the middle section; and the detector section, where the monochromator output is imaged onto NIST reference working standard detectors as well as Diodes Under Test (DUTs), is shown on the left. Detectors are placed on two-axis motorized translation stages (not shown in the schematic). 
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Figure 1. Schematic diagram of the VisSCF.
The optics are designed to maximize the spectral power delivered to the detectors – light propagates through the fore-optics, monochromator, and post-monochromator collimation and focusing optics - while minimizing optical aberrations at the detector focal plane. 
On the source side, two mirrors, M1 and M2, focus the image of a 100 W quartz-tungsten-halogen (QTH) lamp filament onto the monochromator entrance slit, so that the image slightly overfills the monochromator entrance slit, A1.  M1 is a flat mirror which is rotated to select the input source while M2 collects and focuses the diverging beam onto the monochromator slit with 1:1 imaging; the height of the QTH beam on the entrance slit is determined by the height of the lamp filament.
We have found that rotation of the spherical mirror M2 resulted in changes to the wavelength calibrations since it changes the optical axis of the incident beam into the monochromator while changes to the angle of M1 did not result in such changes. Consequently, the flat mirror M1 in Fig. 1 is used to direct the output of the integrating sphere into the monochromator entrance slit.
The focal length and diameter of mirror M2 are selected to match the f/# of the monochromator. The widths of the entrance slit, A1, and the exit slit are adjustable. The bandpass of the light exiting the monochromator is determined by the entrance and exit aperture slit widths. To assist with alignment, the image of the QTH lamp can be observed on the entrance slit using a short-focus telescope placed above M2.
A Cary 14 prism-grating monochromator* is used to set the wavelength of the incident flux; its output is f/8 in the vertical direction and f/16 in the horizontal or dispersive direction [6]. A computer-controlled shutter, Sh, is placed at the exit aperture of the monochromator.  The diverging optical beam that exits the monochromator is collimated and focused onto the detector plane using a four-mirror configuration designed for one-to-one imaging.  The first spherical mirror, M3, images the exit aperture of the monochromator onto an intermediate aperture, and the last spherical mirror, M6, images the intermediate aperture at the detector plane.  The spherical mirrors M3 and M6 are tilted off axis which introduces aberrations but the orthogonal tilt of M3 to M6 results in significant reductions of these aberrations [7]. At the intermediate slit position, A2, the height of the beam can be shaped to obtain a square or a rectangular image at the detector plane. Care is taken to only restrict the height and not the width of the beam at the intermediate aperture, since changing the width of the beam would affect the band-center wavelength and the bandwidth of the resulting optical beam. A view of the VisSCF detector compartment with the orthogonally tilted spherical mirrors is shown in Fig. 2. The optical beam exits the monochromator at the right of Fig. 2.
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Figure 2. Layout of the VisSCF detector compartment with the 4-mirror optical system. The exit aperture of the monochromator is at the right side of the photo. The intermediate aperture (at the center), A2, is used to restrict the height of the optical beam and to reduce scatter by acting as a spatial filter. The optical plane is lifted to a greater height above the optical table by the orthogonal, spherical-mirror relay system to increase the range of movement of the stages. 
2.1 Optical Modeling of the Orthogonal Spherical Mirror System
The four-mirror optical system or the finite-conjugate relay system with an intermediate stop is shown in Fig. 3. Such systems have been examined extensively using nodal aberration theory [8]. In order to better understand the optical performance of our relay system, optical modeling was used to estimate the imaging performance and to quantify optical aberrations. For the analysis, commercially available spherical mirrors with 15.2 cm diameters and focal lengths of 38 cm were placed at 1:1 image distance of 76 cm from the 1.2 mm by 1.2 mm square source. The spherical mirrors were physically tilted by 2.8 degrees and the resulting tilt in the optical axis is twice this value at 5 degrees. The mirrors were placed at distances of 22 cm from the object and image planes to avoid clipping the beam. The 50 mm diameter flat mirrors were also tilted so that the outgoing beam is planar but vertically offset from the incoming beam.
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Figure 3. Optical layout used in the software modeling. The monochromator exit aperture is at the far right and the detector position is at the far left. The two flat mirrors, M4 and M5 are used to bring the optical axis up to the detector plane. The position of the intermediate aperture, A2, is indicated by the vertical orange line.
The performance of the layout was evaluated at the center and eight positions corresponding to the corners and edges of the 1.2 mm by 1.2 mm square object. This object size was chosen since we typically use this beam size for calibrations. The imaging performance, denoted in blue, compared to the diffraction-limited performance at 550 nm, indicated by the black circles, is shown in Fig. 4. The modeling indicates that the orthogonal tilt of the second spherical mirror reduces aberrations from the first mirror to below the diffraction limit at wavelengths longer than 380 nm. The modeled performance of the readily available spherical mirrors used in our setup is comparable to that of custom toroidal mirrors optimized for this facility.
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Figure 4. Optical performance of the orthogonally tilted spherical mirrors as compared to diffraction-limited performance at 550 nm. The rectangular shape of the off-center images reflect the f/8 by f/16 output from our monochromator. The optical imaging is well within the diffraction-limited performance at the center which is degraded to slightly worse than diffraction-limited performance at the corners.
In the analysis shown in Fig. 4, astigmatism and spherical aberrations are partially cancelled by coma and field curvature for lower, total net aberrations. Due to the near diffraction-limited performance, similar optical designs have been used to improve optical performances in ophthalmological instruments [9]. 
2.2 Dual-beam, signal-ratio method of measurements
The VisSCF uses a dual-beam method to account for the optical power fluctuations in the optical beam, from drift in the lamp source and also changes in transmittance from 
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varying atmospheric conditions. This method is analogous to 
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common-mode rejection methods in electrical measurements.
Figure 5. Comparison of two consecutive spectral power measurements using ratios of ratios and ratios of DUT and monitor diode signals. Peak-to-peak ratio comparison of two measurements of ratios is 0.0017 % (k=2) in the wavelength region from 400 nm to 950 nm while in the same wavelength region peak-to-peak fluctuation of DUT and Monitor signals is about 0.17 % (k=2) for an improvement by a factor of 100. Deviations seen near 300 nm is due to noise and deviations past 950 nm are due to temperature-induced changes in responsivity.

As compared to the single-beam method, the dual-beam method results in roughly a factor of 100 reduction in the standard noise for any single measurement and makes possible long-duration, continuous measurements of over 48 hours. Briefly, the dual-beam method uses a beam splitter to split the beam from the monochromator into reflected and transmitted beams. One beam is incident on the device-under-test (DUT) and the second beam is incident onto a monitor photodiode. The same type of detectors as the DUTs is chosen for use as monitor detector. Since we want to use preamplifiers with equal gains, shunt resistances and shunt capacitances of both DUT and monitor detector should be matched. For both detectors, identical preamplifiers and identical digital multimeters are used with simultaneous trigger and gating to measure both detector voltages at the same time. Thus, instabilities in the source are removed using the ratio of the DUT to the monitor.  
The absolute spectral power responsivity (ASR) calibrations use the substitution method where a test detector is placed in the focal plane of the monochromator beam, but instead of using just the signals from the test or working standard detector alone, signal ratios to the monitor detector are used. The ASR of the test detector is calculated using the ratios of ratios from the two-beam method shown using Eq. 1.  In the substitution method the product of the working standard detector’s ASR, , and the ratios of the device-under-test detector to monitor measurements to the ratios of the working standard detector to monitor measurements multiplied by the respective preamplifier gains, G, yields the test detector’s ASR, , shown in Eq. 1,

.	(1)

Figure 5 illustrates the advantages of using the ratio method instead of directly using signals. A Si diode or the device-under-test (DUT) was measured for spectral power responsivity from 300 nm to 1100 nm in two consecutive runs. The two runs were compared using ratios of ratios from Eq. 1 and also by comparing just ratios of DUT signals and monitor signals only. The dramatic increase in the repeatability when using ratios of ratios can be seen in Fig. 5. The peak-to-peak variations in the ratios of ratios in the spectral region from 400 nm to 950 nm is about 0.0017 % while the same variations for ratios of the DUT or monitor signals is about 0.14 % resulting in an almost a factor of 100 improvement in the repeatability of the measurements. Such measurements can be performed without extensive averaging and these measurements from 300 nm to 1100 nm at 5 nm steps which consist of 160 separate wavelengths are performed in a time duration of about 50 minutes.
The advantages of the dual-beam ratio technique can be observed by comparing noise-equivalent powers obtain using both single- and dual-beam techniques. In Fig. 6, optical power incident on the DUT is plotted as a function of wavelength. Using a 100 W QTH lamp and accounting for throughput losses the optical power incident on the DUT is about 1 μW. Due to the noise from our lamp source, the noise in the single-beam measurements is determined to be about 
10-11 W. Measurement cycles at each wavelength consist of 10 measurements of full signal ratios followed by 10 measurement of dark signal ratios. The net signal ratios are then calculated. The NEP of the dual-beam method as determined from the standard deviation of 10 measurements at 10 number of power line cycles (NPLC) is about 10-14 W. This low NEP which is measured at a trans-impedance amplifier gain of 107 V/A is comparable to previously published values for Si diodes which were measured in the dark [10]. 

Figure 6. Optical power incident on device-under test (DUT) is shown at the top. The middle curve is the NEP in the DUT signal alone and the lowest curve denotes the NEP of the dual-beam ratio measurements.
2.2.1 Beam-splitter selection
Because the of the use of the signal ratios rather than direct signals in our measurements, any increase in noise of the four individual signals in Eq. 1 can potentially lead to an increase in noise in our measurements. In order to minimize the magnitude of noise in these ratios, the power in the two beams should be similar. This implies that the beam splitter that splits the beam into detector and monitor arms is ideally chosen to have unity ratio between its reflection and transmission from the UV through the near-infrared (NIR). In the UV where the output from the QTH lamp power significantly decreases, the noise from either of the two-beams dominates the measurement uncertainties. 
Some thin-film or spectrally enhanced beam splitters have structured transmittances that are wavelength dependent as shown in Fig. 7, and this spectral variation leads to greater contributions to the uncertainty budget from wavelength and bandwidth related terms.  After some experimentation with dielectric-coated beam splitters, a broad-band, Inconel metal-coated neutral density filter on fused silica was chosen for its optimum 50:50 beam splitter ratio for most of the 300 nm to 1000 nm range.  The thickness of the beam splitter also is important.  We found that a beam splitter greater than 1 mm in thickness created a more defined and distinct set of reflections generated from both front and back surfaces and that these reflections can fall outside of the active areas of the DUT and monitor diodes.  Finally, orientation of the reflective beam splitter is found to matter.  To reduce attenuation of the signal from absorption within the substrate of the beam splitter, the coated surface must face the monitor for optimal signals. Figure 6 shows ratios measured with the Inconel-coated beam splitter measured with the reflective, metallic side facing the monitor diode (lower points near ratios of 3) and the more highly attenuated ratios above 10 seen with the reflective side oriented to face away from the monitor. The monitor diode is also slightly tilted so that the reflected specular beam is directed into a scatter reducing beam baffle. 

Figure 7. The ratios of the test detector to monitor detector using two different beam splitters are shown. The ratios using the multilayer beam splitter (open triangle) which display a large peak at 550 nm show spectral dependences which lead to additional uncertainties. The optimum configuration is for the metal-coated surface of the beam splitter to face the monitor diode which results in test detector-to- monitor ratios near 3.5. The same beam splitter with metal-coated surface placed with away from the monitor diode result in test detector/ monitor ratios of about 10.
2.2.2 Broad-band source selection
Spectrally continuous measurements from the UV to the NIR require broad-band, stable sources of optical radiation. We found that simple and inexpensive 100 W QTH lamps can be used for VisSCF measurements.  Although higher power QTH lamps can provide greater irradiances, the optical power emitted from the filament is limited by the temperature of the tungsten filament. A QTH lamp with higher powers will have a larger filament area but the optically emitted power from a defined portion of the filament will not be greater.  For comparison, the specifications of a 250 W QTH lamp are listed in Table 1 along with a 100 W QTH lamp type which is used in our facility. The filament designation of C-Bar-6 denotes that the filament is flattened and not cylindrical in shape. The filament area of the 250 W lamp is greater in size than the 100 W lamp by about a factor of 2 leading to greater irradiance from the lamp but not greater radiance per unit area. The lifetimes of the two lamps are also drastically different. In normal operations, a 1.2 mm by 1.2 mm square object at the center of the filament is imaged into the monochromator and also imaged onto the surface of our detectors. Thus, a smaller lamp filament of the 100 W lamp does not affect our image size and the optical power collected by the monochromator since only a portion of the filament will be imaged. However, the longer lifetimes of the 100 W lamp enable us to continuously operate the lamp without turning it off. This allows the lamp to stabilize and also allows calibrations to be performed without interruptions for lamp changes or warmups. At NIST, these 100 W QTH lamps are discarded after almost 3 months of continuous operations without turn-offs. Such long-term extended operations would not be possible if we were using a 250 W lamp due to its much shorter lifetime.
filament.
	Lamp Power (W)
	Total burning hours (h)
	Days of continuous operation
	Lamp filament designation
	Filament
Dimensions (width and height)
	Distribution Temperature (K)

	100
	2000
	83.3
	C Bar 6
	2.7 mm x 4.7 mm
	3300

	250
	50
	2.1
	C Bar 6
	7.0 mm x 3.5 mm
	3400



Table 1 Types of quartz-tungsten halogen lamps used as sources. The 250 W lamp as compared to the 100 W lamp has a filament which is about a factor of 2 greater in surface area which accounts for the higher irradiance but not higher radiance per unit area. The total burning hours are from manufacturer’s specifications. The lamp filament designation of C Bar 6 denotes a flattened, tungsten-filament shape. 
2.3 Optical scatter and Size-of-detector effect
Although the optical beam can be focused to be well within the active area of a detector, scatter around the beam can result in a size-of-detector effect (SDE). This effect occurs since the areas of a DUT detector and the working standard detectors can differ which leads to either loss or too much signal arising from the areal mismatch of either DUT or working standards. This scatter in the beam can be attributed to imperfections and scattering centers in our mirrors and edges of any limiting apertures also in imperfect imaging of our optics. The SDE can be controlled using low-scatter mirrors, better optical imaging and the use of apertures which act as spatial filters. In the past, we have observed up to 0.5 % offsets at 550 nm when comparing 4 mm diameter diodes to 11.3 mm diameter diodes. Such large offsets are greater than our expanded uncertainties. 
Multiple mirrors are used define the optical path from the source to the entrance aperture of the monochromator, then from the exit aperture of the monochromator to the detector. Long-term UV exposure can create haze on these mirrors which in-turn produces both greater scatter and lower reflectances.  Our mirrors were custom coated with aluminium metal with no protective coatings to avoid possible scattering issues due to interference coatings and to extend the reflectance to the deep ultraviolet wavelength region. The detector section mirrors, M3 to M6 which are located inside a light tight box are protected with an additional dust cover.  These mirrors are only exposed to the output of the monochromator which is a few microwatts of power at any wavelength and are expected to be less prone to degradation than the M1 and M2 mirrors which are exposed to the broad-band radiation from the lamp.
The optical path contains a pair of apertures to both shape the beam to the desired size and to block the scatter.  As seen in Fig. 1, aperture A1, which is the entrance aperture to the monochromator, determines the physical width of the beam and the spectral width is set by matched exit slit width of the monochromator. The intermediate aperture, A2, is used to set the height of the beam.  The A2 aperture consists of both vertical and horizontal slits which can be separately adjusted. The horizontal slits on A2 which control the width of the optical beam is set to pass the optical beam without clipping the beam since any change to the beam in the horizontal plane leads to a change in the wavelength scale and the spectral width of the beam. For example, an insertion of a circular aperture at the position of A2 would result in a change in the wavelength scale due to a change in the physical and spectral shapes of the beam since the monochromator is spectrally dispersed in the horizontal direction. The combination of the two slits creates a square or rectangular image at the detector plane and the choices of beam size and aperture openings are determined by the size of the detectors being calibrated. The effect of such changes on our wavelength calibrations will be shown in section 2.7. If a detector greater than 5 mm in diameter is to be measured, then the beam can be shaped to a 2 mm by 2 mm image at the detector plane.  However, trap detectors, smaller detectors like NIR devices, or apertured radiometers can have smaller active areas requiring a smaller image size.  Usually for these devices the beam is shaped to a 1 mm by 1 mm image. 
The effect of scatter was tested with the beam shaped to a 2 mm by 2 mm area at the detector focal plane.  Measurements were performed both with and without a 4 mm diameter aperture secured to the 11.3 mm diameter detector’s surface. The ratio of measurements with and without the 4 mm defining aperture is shown in Fig. 8.  For perspective, a scaled drawing is shown in Fig. 8 which shows the 2 mm square beam at the centers of 4 mm and 11.4 mm diameter apertures. For wavelengths above 390 nm, the signal ratios follow a λ-4 dependence as expected for particle scatter from surfaces at small angles from the optical axis [11]. At shorter wavelengths in the ultraviolet region, we have additional scatter from unknown sources causing a deviation from the λ-4 dependence. Although the UV scatter appears to be random in Fig. 8, the pattern is found to be reproducible within the uncertainties described later in section 2.8. The effect at 555 nm, where the illuminance responsivities of 4 mm apertured photometers are measured, would result in a correction of 0.03 % if 11.3-mm diameter working standard Si diodes were used to measure 4 mm diameter diodes without placing matching-diameter apertures on both detectors to compensate for this effect.



Figure 8. SDE  measured as signal ratios by placing a 4 mm aperture on a 11.3 mm diameter diode .  A scale drawing of the 2 mm square beam with the 4 mm and 11.3 mm diameter apertures is shown at right. Ratios above 390 nm were fit using a 1/λ-4 function as shown. The effect is neglible above 600 nm.
The two ways to account for the extra scatter seen by the larger area photodiode is to either add a correction to the calibration, which requires an additional measurement and uncertainty term, or to aperture down the working standards which in the VisSCF are 11.3 mm in diameter.  In the VisSCF we reduce the size of an aperture placed in front of the working standards to approximate the diameters of smaller diameter DUTs.

2.4 Diode Alignment Procedure
The photodiode alignment procedure is critical to achieve lower uncertainties in reproducibility.  In the VisSCF, the photodiode alignment is a two-step process.   Initially, the plane of the detector is manually adjusted to set it at the image plane of the monochromator beam. Next the beam is manually centered on the active area of the photodiode.  The two axes of the detector mounts are adjusted to retroreflect the laser beam back onto the optical path.  Once the 5 manual alignments are completed, a computer program scans the photodiodes in X and Y axes using 0.2 mm steps to determine the positions of the 80 % peak signals.  An average of the two 80 % positions for X and then in Y directions determines the diode’s center location. The reproducibility of the center location using this alignment procedure is < 24 μm in X and < 8 mm in Y. This alignment procedure reduces the sensitivity of our measurements to the spatial variations in diode responsivities since the optical beam can be made incident on the same spot on the devices under test.

2.5 Wavelength calibrations
One of the most critical uncertainties in the VisSCF comes from the monochromator’s wavelength scale. To establish the wavelength scale, a set of atomic emission lamps (Hg, Kr, Ar, and Ne) along with a He-Ne laser are used to determine the instrument’s wavelength scale at set wavelengths from 254 nm to 1679 nm.  The atomic emission lamps are inserted into the 9.5 mm diameter opening of a small, 38.1 mm inner diameter integrating sphere made with sintered polytetrafluoroethylene (PTFE). Separately, the output of a He-Ne laser is also input into the integrating sphere. The use of an integrating sphere collects the radiation from the atomic line lamp and creates a Lambertian distribution at the 5 mm diameter output aperture of the sphere which is focused onto the monochromator. 
To improve the reproducibility of the monochromator’s wavelength setting, the external rotary encoder which was attached to the threaded rod that moves the sine-bar mechanism was replaced with an optical linear encoder with the optical reader head attached to the moving nut on the threaded rod. The process of calibration involves developing the relationship between the linear distance measurements from the optical encoder and known emission line wavelengths from the atomic emission lamps. 
An example of one calibration measurement is shown in Fig. 9. Measurements are performed in 0.1 nm steps from longer wavelengths to shorter wavelengths after a 100 nm backlash correction. The readouts from the linear encoder are also recorded (not shown) and centroid positions of the peaks are calculated using the linear encoder readouts. A wavelength is assigned to a linear encoder position and this process is repeated for other atomic emission lines. The increase in the repeatability of the entire system can be seen in Fig. 9.  Figure 9 shows three spectral scans of the Hg emission line at 435.834 nm measured at 0.1 nm steps. The three centroid calculations repeat to < 0.3 pm. These measurements are also used to determine the spectrally dependent band widths of the monochromator.



Figure 9. Repeatability of the Hg emission line at 436 nm. The differences in the centroids of the three runs are < 0.3 pm.
Historically, circular apertures were located at the A2 position (Fig. 1) to reduce the size of the optical beam impinging on a detector.  The use of circular apertures resulted in asymmetric peak shapes. Although care was taken to align the detector to the center of the optical beam, we found that the use of circular apertures resulted in larger wavelength uncertainties due to shifting centroid wavelengths as apertures were interchanged. Now, in order to reduce the beam size, we restrict the width of the entrance aperture at A1 and then restrict the height of the beam at position A2. As seen in Fig. 10, changing the entrance aperture width from 0.3 mm to 1.1 mm results in changes to peak widths as well as peak positions. The VisSCF is operated with 1.1 mm wide entrance slits which are changed to 0.8 mm when measuring smaller, < 1 mm diameter filter radiometers for spectral irradiance responsivities. This change results in a wavelength shift of about 0.05 nm. As expected, changes to the vertical height of the beam, which are made in the orthogonal direction to the dispersion direction, did not result in changes to either the spectral width or positions of the peaks to within 0.004 nm.



Figure 10. The dependence of the centroid wavelengths and spectral bandwidths on the width of the entrance and exit apertures of the monochromator. A systematic shift in the centroids and increasing bandwidths can be observed as a function of the aperture width.
For wavelength calibration, atomic emission lines from various low-pressure elemental sources are measured and their centroid positions are determined. The relationship between encoder position and centroid wavelength is determined by fitting the emission line data set with a 5th order polynomial. The standard uncertainty of 0.1 nm over the wavelength region of 300 nm to 1800 nm is determined from the residuals of the fit and the observed ambient temperature-dependent changes in the wavelength scale. Should further reduction in these uncertainties be required, a finer-spaced calibration method using a tuneable laser and a wave meter would be needed.  Furthermore, since wavelength calibrations are critically dependent upon the physical positioning of the grating within the monochromator, such calibrations would be difficult to maintain without temperature controls of the monochromator and detector compartment. These two changes are being considered for the next steps for improvements in this facility.

2.6 Impact of the improved amplifier calibrations
Measurements of photocurrents require the use of calibrated ammeters or calibrated current-to-voltage transimpedance amplifiers and careful examination of electrical connections to avoid ground-loop noise. Prior to these changes, the second largest contribution to the VisSCF uncertainty budget was the uncertainty of the transimpedance amplifier.  For this scale realization, new amplifiers with thermally stable and accurate feedback resistors were purchased and calibrated in the Current to Voltage Converter Calibration facility [CVC] [12]. These new low noise amplifiers have gain uncertainties of 0.005 % (k=1). Our diodes are isolated from ground when connected to these preamplifiers and care is taken to avoid ground-loop noise by also electrically isolating preamplifier cases from ground. The voltage outputs from these preamplifiers are measured in differential mode using digital volt meters. The preamplifiers are tied to a common ground point through their electrical power connections. 

2.7 Impact of the POWR Scale realization
The VisSCF is a monochromator-based detector calibration facility where the radiant power responsivity scale is transferred from Si trap detectors to transfer-standard single element detectors. The Si trap detectors are calibrated against POWR. The responsivity scale is transferred from the transfer-standard detectors to working standard detectors that are in-turn used to calibrate customer DUTs. 
In previous scale realizations, detectors were calibrated with POWR using lasers.  Since the VisSCF is used for ASR calibrations at every 5 nm from 350 nm to 1800 nm, polynomial fits using the values at the measured laser wavelengths were needed to create an ASR scale over that spectral range.  While some of the laser wavelengths for the trap detector calibrations were close to the 5 nm intervals required by the VisSCF scale, there were gaps in wavelength regions where lasers could not be stabilized and this polynomial fit to determine the ASRs led to increased transfer uncertainties.   
In the most recent scale realization from POWR, a variety of different sources were used to cover the wavelength range from 300 nm to 1100 nm and two different types of primary standard detectors were used in the scale transfer from POWR to the VisSCF, a nitride-Si photodiode for the spectral region from 300 nm to 360 nm and Si trap detectors were used from 365 nm to 1000 nm [5]. Measurements were performed at wavelengths very close to the 5 nm intervals required by the VisSCF scale with most wavelength differences were less than ±0.2 nm from the target wavelengths.  From these measurements, a linear interpolation was used to determine ASR values at the discrete 5 nm intervals.  

2.8 Reproducibility and measurement noise
One of the main challenges was the requirement to measure the spectral responsivity of Si diodes with low uncertainties over the full spectral range from 300 nm to 1100 nm using the same 100 W QTH lamp. Due to the low optical output of the QTH lamp in the ultraviolet region from 300 nm to 400 nm, other laboratories typically use high-power Xe arc lamps, which can be noisy. Furthermore, arc lamps cannot be operated unattended for extended periods of time. After removing signal fluctuations by mitigating ground loops and by increasing the throughput of our system with newly coated UV mirrors, we are able to achieve a repeatability of < 0.01 % over most of the UV-A and some of the UV-B region, as shown in Fig. 11. Among other applications, the increased flux enables low uncertainty irradiance responsivities calibrations of common, 365 nm filter radiometers.


Figure 11. Repeatability of three measurements of the spectral power responsivity of a Si diode in the UV spectral region measured using a 100 W QTH lamp as the broad-band source. Data were taken at every 1 nm interval. The data are plotted as percent differences from the mean of the three measurements. 
Next, we examined the reproducibility of ASR measurements. Three calibrations were done over a two-week period using the VisSCF transfer standards to establish the measurement reproducibility. Each measurement was performed by removing the diode and then realigning the diode using the computer-controlled center-finding algorithm. Figure 12 shows the percent differences between the Test/Monitor ratios from the 3 calibrations. The spread in the measurements was 0.002 % or 20 ppm in the visible range.  


Figure 12. Percent differences of three repeat measurements of a Si working standard detector made over the course of 2 weeks.  The Si working standard was removed and realigned for each measurement.

3.  Total uncertainty budget for the VisSCF from 300 nm to 1000 nm
Efforts made to improve the VisSCF performance, including increasing the signal power throughput, reducing uncertainty in working standard detectors, and reducing the uncertainty contributions from the amplifiers contributed to lowering the relative combined uncertainties for the ASR calibrations.  Table 2 shows the individual uncertainty contributions to the VisSCF relative combined uncertainties which are shown in graphical form in Fig. 13. The total expanded (k=2) uncertainties are shown as solid circles at the top of the figure.
A comparison of the expanded (k=2) uncertainties prior to these improvements to the current uncertainties is shown in Table 2.  The uncertainties from 2015 are a combination of the uncertainties from the VisSCF, from 350 nm to 1100 nm and the from the US SCF (UVSCF) from 300 nm to 350 nm [5].  The ASR calibration capabilities of the VisSCF are now extended down to 300 nm with an uncertainty at 300 nm that is less than the previous 350 nm value achieved on the VisSCF. The graph shows that the current UV-Vis-NIR expanded uncertainties are below the stated goal of 0.1 % (k=2) in the visible with the greatest uncertainty term coming from the POWR calibrations and not from the uncertainties associated with VisSCF transfers.


[image: ]
Table 2. The individual uncertainties and the total, combined expanded uncertainties of the VisSCF for Si diode measurements. The largest uncertainty component in the transfer uncertainties from 400 nm to 950 nm is the amplifier calibrations at 0.005 % (k=1) and largest term in the total uncertainties is due to the working standard (WS) transfer from the NIST cryogenic radiometer.



Figure 13. Individual and total uncertainties of the NIST ASR measurements. The combined standard transfer uncertainties are marked by solid triangles and are at 0.005 % (k=1) at 600 nm. The relative combined uncertainties are dominated by the working standard (WS) transfer calibration uncertainties from the NIST cryogenic radiometer.
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4. Validation of measurement capabilities
In order to validate the calibration uncertainties of the VisSCF, two trap detectors, T06 and T04, were calibrated in both the POWR facility and the VisSCF.  The ASR ratios of traps T06 and T04 were calculated from measurements performed in both facilities and the percent differences in the ratios are plotted in Fig. 14.  The percent differences in two ratios were less than the relative (k=1) combined uncertainties of the POWR calibrations and this agreement shows that the VisSCF can transfer ASR calibrations with uncertainties comparable to those of the NIST primary cryogenic radiometer facility. The limited wavelength region of this comparison is due to the operable wavelength range of the tuneable-laser source used in the POWR facility. 

Figure 14. A Si-trap detector was calibrated in the POWR facility using a tuneable-laser source and in the VisSCF shortly thereafter.  The percent differences between the ratios, shown by the open green triangles were less than the (k=1) combined uncertainty of the POWR calibration, shown by the solid grey lines. 
5. Discussion and Conclusion
Although the developments of tuneable laser-based facilities using continuous [13] or pulsed [14] lasers for spectral characterizations have been increasing, many NMI and industrial measurement laboratories still rely on monochromator-based systems illuminated with broad-band sources to perform spectral calibrations. A major advantage of these technologically simpler facilities is that they can be established and maintained with lower capital and maintenance costs than laser-based facilities.
The use of commercially available spherical mirrors with orthogonally tilted axes results in diffraction-limited performance which has lower aberrations than a single spherical mirror setup. The existence of an intermediate aperture position allows the introduction of a spatial filter to reduce the size-of-detector effect when comparing detectors with different sizes. Our facility is also designed to use stable, long-life 100 W QTH lamps which have sufficient output to be able to measure down to 300 nm using a single source with at most 0.03 % scatter in the measurements, and this enables measurements of UV 365 nm filter radiometers using the scanning technique.
NIST’s VisSCF facility can also be used to measure spectral irradiance responsivities of filter radiometers. Briefly, spectral irradiance responsivities are measured by setting up a uniform irradiance field by scanning the optical beam over the DUT [15], and some of these scanning measurements can take hours or days. Since our facility has been demonstrated to be stable to within 0.002 % over two weeks and our measurements repeatable to 0.0017 %, these scanned irradiance responsivity measurements can be performed with minimal contributions from noise. Our demonstrated transfer uncertainties at 0.005 % (k=1) are lower than the reported 0.01 % (k=1) repeatabilities of Si diode power responsivities measured using a stabilized laser and a cryogenic radiometer [16]. The improvements in our reproducibility also permits our customers to better monitor their own processes for changes since their detectors and radiometers can be recalibrated with much lower factor of 2 reduction in total uncertainties measurement limits. 
The improvements described in this work can also be applied to spectrophotometers. Dual-beam spectrophotometers measure transmittance or reflectance of filters and materials using techniques similar to those described in this work. Reduction in noise would enable measurements of out-of-band spectral responsivities of filters and filter radiometers to much lower limits with high, spectral dynamic range. The use of the ratio technique with the dual-beam ratio method allows measurements to be performed at the electrical-noise limit and not be limited by optical-source noise as is the case for a single-beam measurement. 
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Two Consecutive Measurements /  Signal Ratio




Power at DUT [W]	300.003917	304.999888	309.99986999999999	315.00107600000001	320.00387899999998	325.00211300000001	329.99569000000002	334.99653999999998	340.00257099999999	344.99989399999998	350.00193000000002	355.00175200000001	360.00081	365.00214999999997	369.99800699999997	375.001644	380.00450699999999	385.00131299999998	389.99796900000001	394.99912499999999	400.000609	405.00300600000003	409.997772	414.99586399999998	420.00149699999997	425.001644	429.998402	435.00147299999998	440.00312000000002	444.99879099999998	449.99856699999998	454.99765600000001	460.00178599999998	464.99735299999998	470.00358799999998	474.99794200000002	480.001349	485.00116200000002	490.00050800000002	495.00373300000001	500.00091099999997	504.99703099999999	509.99754300000001	515.00431900000001	520.00474999999994	525.00163999999995	529.99754900000005	535.00093500000003	540.00369499999999	545.00199399999997	549.99833000000001	554.99718600000006	559.99570000000006	565.00327600000003	569.99801100000002	575.00025600000004	580.00271499999997	585.004051	589.99889199999996	594.99964399999999	599.99707599999999	605.00118799999996	609.999775	615.000632	620.00242500000002	625.00272099999995	629.99912800000004	634.99732600000004	639.99726099999998	644.99960799999997	649.99917800000003	654.99755000000005	660.00311199999999	665.00371299999995	670.00112899999999	674.99887799999999	679.99897999999996	684.99609199999998	689.99739199999999	694.99965199999997	700.00489200000004	705.00122199999998	709.99698799999999	715.00046499999996	719.99687800000004	725.00193000000002	729.99978699999997	735.00026700000001	740.00465799999995	745.00131199999998	749.99570400000005	755.00027299999999	759.99488299999996	764.99779100000001	769.99884299999997	775.00468100000001	780.00221599999998	785.00119700000005	789.99946599999998	795.00064199999997	800.00461800000005	804.99501399999997	809.99771299999998	814.99884799999995	820.00073199999997	824.99765100000002	829.99831200000006	834.99915799999997	839.99780399999997	845.00429699999995	849.99827600000003	854.99814300000003	860.00291700000002	864.99644499999999	869.99858200000006	875.00000699999998	879.99664499999994	885.00221699999997	889.99835800000005	894.99922400000003	900.001575	905.00249799999995	909.99656400000003	914.99741700000004	919.99777500000005	925.00135399999999	930.00333699999999	935.00188300000002	939.99935800000003	945.000089	949.99951699999997	954.99768800000004	959.99726999999996	964.99786400000005	970.00219600000003	974.99616100000003	980.00365199999999	985.00142000000005	990.00035500000001	994.99980300000004	999.99812599999996	1004.99509	1009.99812	1014.99843	1019.99535	1024.99701	1030.00101	1035.0020400000001	1040.0034499999999	1045.0014200000001	1049.9966099999999	1055.00171	1060.0003099999999	1064.99963	1069.9982	1075.0010400000001	1079.99728	1085.0007700000001	1090.00065	1094.9992199999999	1100.00001	9.3324724661533779E-9	1.1477915470066645E-8	1.3995682820994181E-8	1.6708215019611909E-8	1.9847652019123974E-8	2.329852793980661E-8	2.7216670309229391E-8	3.1527381439367353E-8	3.6311978855155425E-8	4.1584175020202467E-8	4.7261978955307967E-8	5.3194711131153746E-8	5.9466399922574882E-8	6.5739855923850519E-8	7.2588546670836882E-8	8.025895306280775E-8	8.8942451473850174E-8	9.8270417149501841E-8	1.0777811490791125E-7	1.1714123955283024E-7	1.2685879219199902E-7	1.3680756051876798E-7	1.4649402313301093E-7	1.5616440155355874E-7	1.6632342490126664E-7	1.7724739357271251E-7	1.8953865561767372E-7	2.0293248474163337E-7	2.1726271044804783E-7	2.3212207712839538E-7	2.4659388275465986E-7	2.5954269052043856E-7	2.7147192156681329E-7	2.8325413653207652E-7	2.9450934074690555E-7	3.0506259399735317E-7	3.1606764955827814E-7	3.2675755582683054E-7	3.3810041144282824E-7	3.4858463542677379E-7	3.5938392600568876E-7	3.6987711494852103E-7	3.7992187520225956E-7	3.897046162114638E-7	3.9905365744746177E-7	4.0830097270181572E-7	4.1718825872841353E-7	4.2516222045994851E-7	4.3207142336311657E-7	4.3801153357183469E-7	4.5010190284947648E-7	4.6832440404235767E-7	4.8905820795745261E-7	5.0167133591000476E-7	5.0172857834533407E-7	4.9683717931619552E-7	5.0185904850737073E-7	5.1470278758122127E-7	5.3562519562935112E-7	5.5772580587207916E-7	5.6998675944949061E-7	5.6936999497403241E-7	5.6168003000783817E-7	5.529436765818539E-7	5.4494434471256148E-7	5.3790988241798897E-7	5.3184158713563095E-7	5.2607866102827822E-7	5.2094396236510104E-7	5.160760078366097E-7	5.1096493708283689E-7	5.0588747831742972E-7	5.0086996573010899E-7	4.9530471319045387E-7	4.9024489935077647E-7	4.843917094414638E-7	4.78467577839366E-7	4.7216468975967132E-7	4.6572711588726362E-7	4.5901464850926554E-7	4.516908183433413E-7	4.4433879665601727E-7	4.3657315180559476E-7	4.2864421028206258E-7	4.2012894634824974E-7	4.1146329814437894E-7	4.0252924309868018E-7	3.9321094908848843E-7	3.8371319434847288E-7	3.7362633867667339E-7	3.6304892153002924E-7	3.5085360150856031E-7	3.3812747398675454E-7	3.5049995166888048E-7	3.709387670776115E-7	3.7633360064840607E-7	3.6029148439164166E-7	3.3558693410955344E-7	3.1231113615005031E-7	2.9335493961280529E-7	2.7787274546912215E-7	2.6507548920273007E-7	2.5452184887710416E-7	2.4587838100664945E-7	2.3935008229393268E-7	2.3466290145523698E-7	2.3173923722505853E-7	2.3053972373129823E-7	2.312020159902428E-7	2.3367696986867504E-7	2.3789002690106889E-7	2.4369854258251033E-7	2.5087337144834753E-7	2.5978515547118127E-7	2.6989789140443449E-7	2.8097322015535075E-7	2.9296688103537715E-7	3.0610214160689202E-7	3.1980192875286702E-7	3.3360034305472955E-7	3.4747574598520674E-7	3.6206700488681829E-7	3.7626393824572193E-7	3.90238969458927E-7	4.037796106563429E-7	4.1688406350247724E-7	4.2798318542598897E-7	4.3565908779907934E-7	4.4646100091365195E-7	4.5365505827354555E-7	4.6248899110996669E-7	4.6657835592060131E-7	4.626981222099621E-7	5.0123276163250555E-7	5.7812425519596374E-7	6.9997007628175571E-7	8.387898359774668E-7	9.0860660722358283E-7	8.8437046904669267E-7	8.2491317333941062E-7	7.7109053983335093E-7	7.2610795796096204E-7	6.9453082533872359E-7	6.7164106094075135E-7	6.5441759037859588E-7	6.4109308950579166E-7	6.304238003606468E-7	6.2186805972775535E-7	6.1460899314494335E-7	6.0839442363683639E-7	6.029601683062109E-7	5.98041473084305E-7	5.9420076567873775E-7	5.8925528127798669E-7	5.8459390494208147E-7	5.8088820942645507E-7	5.7655395993326056E-7	5.7202721977875123E-7	5.6815982325276963E-7	5.6452327449564037E-7	5.6022472878243395E-7	NEP - Noise Equivalent Power (Ratio)	300.003917	304.999888	309.99986999999999	315.00107600000001	320.00387899999998	325.00211300000001	329.99569000000002	334.99653999999998	340.00257099999999	344.99989399999998	350.00193000000002	355.00175200000001	360.00081	365.00214999999997	369.99800699999997	375.001644	380.00450699999999	385.00131299999998	389.99796900000001	394.99912499999999	400.000609	405.00300600000003	409.997772	414.99586399999998	420.00149699999997	425.001644	429.998402	435.00147299999998	440.00312000000002	444.99879099999998	449.99856699999998	454.99765600000001	460.00178599999998	464.99735299999998	470.00358799999998	474.99794200000002	480.001349	485.00116200000002	490.00050800000002	495.00373300000001	500.00091099999997	504.99703099999999	509.99754300000001	515.00431900000001	520.00474999999994	525.00163999999995	529.99754900000005	535.00093500000003	540.00369499999999	545.00199399999997	549.99833000000001	554.99718600000006	559.99570000000006	565.00327600000003	569.99801100000002	575.00025600000004	580.00271499999997	585.004051	589.99889199999996	594.99964399999999	599.99707599999999	605.00118799999996	609.999775	615.000632	620.00242500000002	625.00272099999995	629.99912800000004	634.99732600000004	639.99726099999998	644.99960799999997	649.99917800000003	654.99755000000005	660.00311199999999	665.00371299999995	670.00112899999999	674.99887799999999	679.99897999999996	684.99609199999998	689.99739199999999	694.99965199999997	700.00489200000004	705.00122199999998	709.99698799999999	715.00046499999996	719.99687800000004	725.00193000000002	729.99978699999997	735.00026700000001	740.00465799999995	745.00131199999998	749.99570400000005	755.00027299999999	759.99488299999996	764.99779100000001	769.99884299999997	775.00468100000001	780.00221599999998	785.00119700000005	789.99946599999998	795.00064199999997	800.00461800000005	804.99501399999997	809.99771299999998	814.99884799999995	820.00073199999997	824.99765100000002	829.99831200000006	834.99915799999997	839.99780399999997	845.00429699999995	849.99827600000003	854.99814300000003	860.00291700000002	864.99644499999999	869.99858200000006	875.00000699999998	879.99664499999994	885.00221699999997	889.99835800000005	894.99922400000003	900.001575	905.00249799999995	909.99656400000003	914.99741700000004	919.99777500000005	925.00135399999999	930.00333699999999	935.00188300000002	939.99935800000003	945.000089	949.99951699999997	954.99768800000004	959.99726999999996	964.99786400000005	970.00219600000003	974.99616100000003	980.00365199999999	985.00142000000005	990.00035500000001	994.99980300000004	999.99812599999996	1004.99509	1009.99812	1014.99843	1019.99535	1024.99701	1030.00101	1035.0020400000001	1040.0034499999999	1045.0014200000001	1049.9966099999999	1055.00171	1060.0003099999999	1064.99963	1069.9982	1075.0010400000001	1079.99728	1085.0007700000001	1090.00065	1094.9992199999999	1100.00001	1.3944208234500726E-14	1.0555085300260038E-14	1.1698126549825892E-14	9.4365173824200322E-15	1.268809369571941E-14	1.6241929059632749E-14	8.6054469478752868E-15	1.4148078539225967E-14	5.1320374311455366E-15	1.0927521424359593E-14	1.491483533515634E-14	1.175520125427055E-14	1.7685779801439404E-14	2.720786886287248E-14	1.6903500408399974E-14	2.0193890354623727E-14	1.3928220041651162E-14	1.6996413419918705E-14	1.6724144308615354E-14	1.9408624864781849E-14	2.0753451220088015E-14	1.9435951383653458E-14	1.5069581321883814E-14	1.9734593415760322E-14	2.3969816671183813E-14	1.5213536842788033E-14	2.1360973320000049E-14	2.4096277507925772E-14	2.477946568752487E-14	3.3029666155496799E-14	2.0662747262514035E-14	2.9354446046895487E-14	1.8116712505405144E-14	3.2288537167803076E-14	2.1992943657026467E-14	1.9998982179032626E-14	1.5668198209750656E-14	3.402202901143352E-14	1.685171799477986E-14	2.1902287852305553E-14	2.4772931428575127E-14	2.8095199941980941E-14	3.205526998106637E-14	2.1992987604547592E-14	3.5377632489743335E-14	3.4413402916427648E-14	2.0896347703240608E-14	2.2008398314996303E-14	2.7248500060070239E-14	1.9741618848485883E-14	1.4234743891223273E-14	3.0180675377791005E-14	3.7388655799168245E-14	2.0154967381428226E-14	1.6621810353015863E-14	4.1624791669636241E-14	2.1396325969383792E-14	2.6495681587843091E-14	3.7936281269053565E-14	3.074377364557185E-14	1.7914996698510201E-14	1.8932882775593858E-14	4.5716543377520718E-14	2.5356890307404801E-14	2.0879318100528314E-14	2.5532932763830994E-14	2.1292244433276639E-14	2.8334243225910434E-14	2.7805702012491311E-14	2.4124765224230156E-14	2.5067105284734662E-14	2.2720162612849366E-14	2.2979933738480048E-14	4.9848277009210631E-14	1.5770887939920189E-14	1.7711942861148138E-14	2.2713778409853851E-14	3.3051200396585066E-14	1.9744343843203747E-14	2.1915735243997639E-14	2.9312049993391807E-14	2.9800730438240207E-14	3.6441195157788898E-14	2.5181271921146298E-14	1.9844777027245598E-14	1.2777010495506133E-14	2.3846046284584894E-14	1.823861267332464E-14	1.6744924311795291E-14	1.3776297079659382E-14	1.9687129945240013E-14	3.6086266392275244E-14	2.0789437245515598E-14	1.5155348440294494E-14	1.9904926056418599E-14	2.2628617702502059E-14	2.7839878159177229E-14	2.2017819925394422E-14	1.2408366997004633E-14	2.2811559018714926E-14	1.5698020211833657E-14	1.6320640631503768E-14	1.3058773267133929E-14	1.1173783263533109E-14	1.1788224131327467E-14	1.3288366506416541E-14	8.3285934712008673E-15	1.2127003940444497E-14	1.0691962576826125E-14	8.7767898988150082E-15	1.0675499398128547E-14	1.5036955123640016E-14	1.4288428450753105E-14	1.0711251704352726E-14	1.2785612731135095E-14	8.5111779493740759E-15	1.2937060805634905E-14	1.6366668254746149E-14	1.7995361084944288E-14	1.6784244487842446E-14	1.6334869199869364E-14	1.4430658864061507E-14	1.9597968227355717E-14	2.9559677172271675E-14	2.2826898506733242E-14	1.8439396700800633E-14	2.8402035522246326E-14	1.6364877439826124E-14	1.7805150522470082E-14	2.1500766290399245E-14	1.4139165944664272E-14	2.9679833010564101E-14	2.2942153766957326E-14	3.2921940938412257E-14	3.5187372812646273E-14	5.1990100945285543E-14	1.0993026102706231E-13	1.1859528736143877E-13	1.1552725625071573E-13	9.633805319201691E-14	7.9337773088963463E-14	6.0892269617357781E-14	4.1900583679842744E-14	5.5028720819965959E-14	4.0043742534517446E-14	2.7505569012679005E-14	5.113222564806998E-14	2.9668093269548663E-14	3.5127298321844942E-14	2.1359471868671794E-14	3.1772576144066647E-14	1.5171258005249154E-14	2.048004235987288E-14	3.7900219731219426E-14	2.6018752102957755E-14	5.1624251107590792E-14	7.4576434319371064E-14	5.8683583321821979E-14	3.2925676002350812E-14	4.6167708114136103E-14	5.0597922853909658E-14	NEP - Noise Equivalent Power (DUT)	300.003917	304.999888	309.99986999999999	315.00107600000001	320.00387899999998	325.00211300000001	329.99569000000002	334.99653999999998	340.00257099999999	344.99989399999998	350.00193000000002	355.00175200000001	360.00081	365.00214999999997	369.99800699999997	375.001644	380.00450699999999	385.00131299999998	389.99796900000001	394.99912499999999	400.000609	405.00300600000003	409.997772	414.99586399999998	420.00149699999997	425.001644	429.998402	435.00147299999998	440.00312000000002	444.99879099999998	449.99856699999998	454.99765600000001	460.00178599999998	464.99735299999998	470.00358799999998	474.99794200000002	480.001349	485.00116200000002	490.00050800000002	495.00373300000001	500.00091099999997	504.99703099999999	509.99754300000001	515.00431900000001	520.00474999999994	525.00163999999995	529.99754900000005	535.00093500000003	540.00369499999999	545.00199399999997	549.99833000000001	554.99718600000006	559.99570000000006	565.00327600000003	569.99801100000002	575.00025600000004	580.00271499999997	585.004051	589.99889199999996	594.99964399999999	599.99707599999999	605.00118799999996	609.999775	615.000632	620.00242500000002	625.00272099999995	629.99912800000004	634.99732600000004	639.99726099999998	644.99960799999997	649.99917800000003	654.99755000000005	660.00311199999999	665.00371299999995	670.00112899999999	674.99887799999999	679.99897999999996	684.99609199999998	689.99739199999999	694.99965199999997	700.00489200000004	705.00122199999998	709.99698799999999	715.00046499999996	719.99687800000004	725.00193000000002	729.99978699999997	735.00026700000001	740.00465799999995	745.00131199999998	749.99570400000005	755.00027299999999	759.99488299999996	764.99779100000001	769.99884299999997	775.00468100000001	780.00221599999998	785.00119700000005	789.99946599999998	795.00064199999997	800.00461800000005	804.99501399999997	809.99771299999998	814.99884799999995	820.00073199999997	824.99765100000002	829.99831200000006	834.99915799999997	839.99780399999997	845.00429699999995	849.99827600000003	854.99814300000003	860.00291700000002	864.99644499999999	869.99858200000006	875.00000699999998	879.99664499999994	885.00221699999997	889.99835800000005	894.99922400000003	900.001575	905.00249799999995	909.99656400000003	914.99741700000004	919.99777500000005	925.00135399999999	930.00333699999999	935.00188300000002	939.99935800000003	945.000089	949.99951699999997	954.99768800000004	959.99726999999996	964.99786400000005	970.00219600000003	974.99616100000003	980.00365199999999	985.00142000000005	990.00035500000001	994.99980300000004	999.99812599999996	1004.99509	1009.99812	1014.99843	1019.99535	1024.99701	1030.00101	1035.0020400000001	1040.0034499999999	1045.0014200000001	1049.9966099999999	1055.00171	1060.0003099999999	1064.99963	1069.9982	1075.0010400000001	1079.99728	1085.0007700000001	1090.00065	1094.9992199999999	1100.00001	4.2191026703224654E-13	6.6402588481517014E-13	1.4609770640364072E-12	1.2719329483007672E-12	1.3146664800541603E-12	9.4995634552438969E-13	1.2350176789174829E-12	2.7531270582674924E-12	2.2061974727129674E-12	2.6460177733738409E-12	2.8297539390690271E-12	3.8698263464291342E-12	4.7780946680493311E-12	4.0467940266002761E-12	4.2369151243583269E-12	7.0806609926132885E-12	6.3120018297432443E-12	5.5789307757315887E-12	7.4931136471393661E-12	5.2464836888760878E-12	9.4401582021771953E-12	6.0701989214966315E-12	5.7125848435950022E-12	9.7824863911632632E-12	1.3866341122369031E-11	1.1703170658187261E-11	7.5683872836758514E-12	8.2894037796764627E-12	1.5615483214817939E-11	1.1819400062447757E-11	1.3324335929706803E-11	9.3047964681962376E-12	7.1179993866623054E-12	1.8101092451989508E-11	1.0569248919960345E-11	1.8353922024186198E-11	7.747046721368381E-12	2.3074686157129466E-11	1.4354215127524609E-11	1.6298505751884211E-11	1.4642053587597639E-11	1.4071333774598395E-11	2.2397212028670511E-11	1.5326770682786611E-11	2.9478529043184278E-11	2.4367808726779197E-11	1.2602346006840534E-11	2.2071729109123648E-11	1.6461370105751383E-11	1.7088220024320906E-11	1.8638735550563422E-11	2.0534489472170044E-11	3.7343430545758006E-11	1.0887739902980089E-11	7.7836641271985466E-12	2.8275460150276682E-11	1.1079981691866001E-11	2.0352543391716417E-11	2.0573818134976828E-11	2.0114758077567113E-11	2.361679545906488E-11	1.3407041531207778E-11	3.2634832633216729E-11	1.6240469156236135E-11	1.7319321308052904E-11	2.1322049650361878E-11	1.9316185486248787E-11	1.7235035241579471E-11	1.7047687541821924E-11	1.537819713818707E-11	1.4506936029163752E-11	1.7530251191893361E-11	2.3532912586067829E-11	4.7806669854360278E-11	1.2942861470544071E-11	1.2580965802616437E-11	8.9839160256242003E-12	3.2505816388352213E-11	9.446262781557504E-12	1.2369270718837042E-11	1.8894794824100238E-11	2.2334293121519677E-11	2.1857116004096019E-11	1.2984862858245668E-11	9.6759525063115775E-12	7.984861051237384E-12	8.5811549459823519E-12	7.1866948662954451E-12	6.8897175201655438E-12	1.1699489315717973E-11	9.9932493111584557E-12	3.0342895315943961E-11	1.3962030114864098E-11	6.5198963739888182E-12	6.5461889196190396E-12	1.2454919107964984E-11	1.0056288960471462E-11	7.1423416470323645E-12	1.4676396039752903E-11	7.1862241062632981E-12	9.9111453675426299E-12	5.4394761474386029E-12	7.4743292765356173E-12	7.5974768461023515E-12	3.6181875393431193E-12	4.4315746097322481E-12	4.9876294610472042E-12	3.6960464635518928E-12	8.6494443987141829E-12	5.0796630307992529E-12	5.1046797475287558E-12	5.1561374528779088E-12	5.6399770565729321E-12	3.8022034658578848E-12	5.6951737152654312E-12	8.9274733219575696E-12	4.7610790859662824E-12	8.5037885227976817E-12	1.1031336034109961E-11	8.3725994283627297E-12	6.8154317919366078E-12	4.9484823658680053E-12	1.1969801438494277E-11	9.315472245799779E-12	6.5978916412385882E-12	7.6268098562622134E-12	4.9803113175508191E-12	6.6070622543100424E-12	5.4132249223884545E-12	1.2033567436721039E-11	5.3386575698797569E-12	2.0946627098314934E-11	5.1835575174032794E-12	5.1667813490114157E-12	2.1825292145353538E-11	1.2141937132231252E-11	1.0405818567826554E-11	5.1988185192298225E-12	3.1827644167652778E-11	1.4889084617736107E-11	3.1463316124045641E-11	1.1320003793706191E-11	2.027182881017976E-11	6.6026427405409875E-12	1.1268111346895002E-11	1.0792047108032906E-11	1.8466864669441791E-11	7.4667660743801617E-12	7.2719564372091539E-12	7.5764741794487897E-12	1.6153218180960539E-11	1.1882587037916862E-11	6.0562145056847134E-12	9.5257665505060121E-12	4.9381091441825383E-12	6.73599903170431E-12	6.4962494898057543E-12	7.2769260383890555E-12	5.4068945147428978E-12	9.471989224130051E-12	1.5620382425951174E-11	300.003917	304.999888	309.99986999999999	315.00107600000001	320.00387899999998	325.00211300000001	329.99569000000002	334.99653999999998	340.00257099999999	344.99989399999998	350.00193000000002	355.00175200000001	360.00081	365.00214999999997	369.99800699999997	375.001644	380.00450699999999	385.00131299999998	389.99796900000001	394.99912499999999	400.000609	405.00300600000003	409.997772	414.99586399999998	420.00149699999997	425.001644	429.998402	435.00147299999998	440.00312000000002	444.99879099999998	449.99856699999998	454.99765600000001	460.00178599999998	464.99735299999998	470.00358799999998	474.99794200000002	480.001349	485.00116200000002	490.00050800000002	495.00373300000001	500.00091099999997	504.99703099999999	509.99754300000001	515.00431900000001	520.00474999999994	525.00163999999995	529.99754900000005	535.00093500000003	540.00369499999999	545.00199399999997	549.99833000000001	554.99718600000006	559.99570000000006	565.00327600000003	569.99801100000002	575.00025600000004	580.00271499999997	585.004051	589.99889199999996	594.99964399999999	599.99707599999999	605.00118799999996	609.999775	615.000632	620.00242500000002	625.00272099999995	629.99912800000004	634.99732600000004	639.99726099999998	644.99960799999997	649.99917800000003	654.99755000000005	660.00311199999999	665.00371299999995	670.00112899999999	674.99887799999999	679.99897999999996	684.99609199999998	689.99739199999999	694.99965199999997	700.00489200000004	705.00122199999998	709.99698799999999	715.00046499999996	719.99687800000004	725.00193000000002	729.99978699999997	735.00026700000001	740.00465799999995	745.00131199999998	749.99570400000005	755.00027299999999	759.99488299999996	764.99779100000001	769.99884299999997	775.00468100000001	780.00221599999998	785.00119700000005	789.99946599999998	795.00064199999997	800.00461800000005	804.99501399999997	809.99771299999998	814.99884799999995	820.00073199999997	824.99765100000002	829.99831200000006	834.99915799999997	839.99780399999997	845.00429699999995	849.99827600000003	854.99814300000003	860.00291700000002	864.99644499999999	869.99858200000006	875.00000699999998	879.99664499999994	885.00221699999997	889.99835800000005	894.99922400000003	900.001575	905.00249799999995	909.99656400000003	914.99741700000004	919.99777500000005	925.00135399999999	930.00333699999999	935.00188300000002	939.99935800000003	945.000089	949.99951699999997	954.99768800000004	959.99726999999996	964.99786400000005	970.00219600000003	974.99616100000003	980.00365199999999	985.00142000000005	990.00035500000001	994.99980300000004	999.99812599999996	1004.99509	1009.99812	1014.99843	1019.99535	1024.99701	1030.00101	1035.0020400000001	1040.0034499999999	1045.0014200000001	1049.9966099999999	1055.00171	1060.0003099999999	1064.99963	1069.9982	1075.0010400000001	1079.99728	1085.0007700000001	1090.00065	1094.9992199999999	1100.00001	3.2620379599999998	3.2939544999999999	3.32865082	3.3591476600000001	3.39028091	3.4183689400000001	3.4464459500000002	3.4757912100000001	3.5037216299999998	3.52891384	3.5508852900000001	3.5677058700000002	3.5806845699999998	3.5875547700000001	3.59085301	3.5969852699999998	3.6062060499999999	3.6142921299999999	3.6184962199999999	3.6209558400000001	3.6186015	3.61567595	3.6095395799999999	3.6029053499999999	3.5967429000000002	3.5914688199999998	3.5902876300000002	3.5929977800000001	3.59698954	3.5997890899999998	3.59939053	3.5945261999999998	3.5865575600000001	3.57721103	3.5674712300000002	3.55802985	3.5491037200000002	3.54062016	3.53289279	3.5257336800000001	3.5191844900000002	3.5128979899999999	3.5068733700000001	3.50128058	3.4961277599999998	3.4914205100000002	3.4870268499999999	3.4827322600000001	3.47778543	3.4719425799999999	3.47657806	3.4913999200000001	3.5102122499999999	3.5171117500000002	3.5089050099999999	3.4953721299999998	3.4937366500000002	3.5037528099999999	3.5244585599999998	3.5462822699999998	3.5568143000000001	3.55382701	3.5437783999999999	3.5327615200000002	3.5233206500000001	3.5157630000000002	3.5100189799999999	3.50585719	3.5028899500000001	3.50088841	3.4996907400000001	3.49914046	3.4991250100000002	3.4995845600000002	3.5005334800000001	3.50180706	3.5033958599999999	3.50520634	3.5072435500000001	3.5094136599999999	3.5117147800000001	3.5142715400000002	3.5169615599999999	3.5199499900000002	3.52295654	3.5262034099999999	3.52962299	3.53310463	3.5366885699999999	3.5402844	3.5436186799999998	3.5450625100000002	3.5497395900000002	3.5965382899999998	3.6540502199999998	3.6873510600000001	3.6863919900000002	3.6691641800000001	3.6512824300000002	3.6377653400000001	3.6288196699999999	3.62289533	3.6197616300000002	3.6183856400000001	3.61841079	3.6195571100000001	3.6215291600000001	3.6243045899999999	3.6274462299999999	3.6315241500000002	3.6358237600000001	3.64038006	3.6453584399999999	3.6506345800000002	3.6559869100000002	3.66155271	3.6674784499999999	3.6736403700000002	3.6800836600000002	3.68641307	3.6929232299999999	3.6996308600000001	3.7064760699999999	3.7134335599999999	3.7197365800000002	3.7265653300000001	3.7330013399999999	3.73885369	3.7434113600000001	3.7474210999999999	3.7491956700000002	3.7449102000000001	3.7313883400000001	3.7744553700000001	3.8537333299999998	3.9537489199999998	4.0327431799999998	4.0577110599999999	4.0322577300000004	3.9810011300000001	3.9271847800000002	3.8727735600000002	3.8204945600000002	3.76883006	3.7173499799999998	3.6631358700000001	3.6064089699999999	3.5473827999999998	3.4860716599999999	3.4213346900000001	3.3552204099999998	3.28985481	3.2200773599999999	3.15795454	3.1107105000000002	3.0694361400000001	3.0294292899999999	2.9912541099999999	2.9581267200000001	2.92732503	2.8985585899999999	300.003917	304.999888	309.99986999999999	315.00107600000001	320.00387899999998	325.00211300000001	329.99569000000002	334.99653999999998	340.00257099999999	344.99989399999998	350.00193000000002	355.00175200000001	360.00081	365.00214999999997	369.99800699999997	375.001644	380.00450699999999	385.00131299999998	389.99796900000001	394.99912499999999	400.000609	405.00300600000003	409.997772	414.99586399999998	420.00149699999997	425.001644	429.998402	435.00147299999998	440.00312000000002	444.99879099999998	449.99856699999998	454.99765600000001	460.00178599999998	464.99735299999998	470.00358799999998	474.99794200000002	480.001349	485.00116200000002	490.00050800000002	495.00373300000001	500.00091099999997	504.99703099999999	509.99754300000001	515.00431900000001	520.00474999999994	525.00163999999995	529.99754900000005	535.00093500000003	540.00369499999999	545.00199399999997	549.99833000000001	554.99718600000006	559.99570000000006	565.00327600000003	569.99801100000002	575.00025600000004	580.00271499999997	585.004051	589.99889199999996	594.99964399999999	599.99707599999999	605.00118799999996	609.999775	615.000632	620.00242500000002	625.00272099999995	629.99912800000004	634.99732600000004	639.99726099999998	644.99960799999997	649.99917800000003	654.99755000000005	660.00311199999999	665.00371299999995	670.00112899999999	674.99887799999999	679.99897999999996	684.99609199999998	689.99739199999999	694.99965199999997	700.00489200000004	705.00122199999998	709.99698799999999	715.00046499999996	719.99687800000004	725.00193000000002	729.99978699999997	735.00026700000001	740.00465799999995	745.00131199999998	749.99570400000005	755.00027299999999	759.99488299999996	764.99779100000001	769.99884299999997	775.00468100000001	780.00221599999998	785.00119700000005	789.99946599999998	795.00064199999997	800.00461800000005	804.99501399999997	809.99771299999998	814.99884799999995	820.00073199999997	824.99765100000002	829.99831200000006	834.99915799999997	839.99780399999997	845.00429699999995	849.99827600000003	854.99814300000003	860.00291700000002	864.99644499999999	869.99858200000006	875.00000699999998	879.99664499999994	885.00221699999997	889.99835800000005	894.99922400000003	900.001575	905.00249799999995	909.99656400000003	914.99741700000004	919.99777500000005	925.00135399999999	930.00333699999999	935.00188300000002	939.99935800000003	945.000089	949.99951699999997	954.99768800000004	959.99726999999996	964.99786400000005	970.00219600000003	974.99616100000003	980.00365199999999	985.00142000000005	990.00035500000001	994.99980300000004	999.99812599999996	1004.99509	1009.99812	1014.99843	1019.99535	1024.99701	1030.00101	1035.0020400000001	1040.0034499999999	1045.0014200000001	1049.9966099999999	1055.00171	1060.0003099999999	1064.99963	1069.9982	1075.0010400000001	1079.99728	1085.0007700000001	1090.00065	1094.9992199999999	1100.00001	7.6340830700000004E-3	4.6529659999999997E-3	4.1850700699999997E-3	2.8022142900000001E-3	3.1426810399999999E-3	3.3989043499999998E-3	1.52902898E-3	2.1518135099999999E-3	6.7229371899999997E-4	1.2410842699999999E-3	1.48121693E-3	1.03233659E-3	1.3843160400000001E-3	1.9227197500000001E-3	1.08083567E-3	1.1658336699999999E-3	7.2374359899999999E-4	7.9755379199999998E-4	7.1471673200000001E-4	7.6262400600000003E-4	7.5349044099999997E-4	6.5486978699999998E-4	4.7498316999999997E-4	5.8457742300000001E-4	6.6780650899999998E-4	3.9831529400000002E-4	5.2316989899999996E-4	5.5079524699999996E-4	5.2846510899999999E-4	6.5880885700000003E-4	3.87994478E-4	5.2441147099999998E-4	3.1011689E-4	5.3109999499999997E-4	3.4887717599999999E-4	3.0708464199999999E-4	2.3279254499999999E-4	4.9012175900000005E-4	2.3513472700000001E-4	2.9701643900000002E-4	3.2645660999999998E-4	3.6037767300000002E-4	4.00990242E-4	2.6863989799999998E-4	4.2262864100000002E-4	4.0234054100000001E-4	2.3940420100000001E-4	2.4772077599999998E-4	3.0222683499999997E-4	2.16358236E-4	1.51612697E-4	3.0763186400000001E-4	3.6299000900000001E-4	1.90381785E-4	1.5735720099999999E-4	3.9947841300000002E-4	2.03383647E-4	2.4486903300000002E-4	3.3492695400000002E-4	2.59066873E-4	1.47278558E-4	1.5594614199999999E-4	3.8279529900000001E-4	2.1634632599999999E-4	1.8124279100000001E-4	2.2501959400000001E-4	1.90098388E-4	2.5604450500000002E-4	2.5395987900000001E-4	2.2254605899999999E-4	2.3363191399999999E-4	2.1391679300000001E-4	2.1853101000000001E-4	4.79302781E-4	1.53164309E-4	1.7403076800000001E-4	2.2583768200000001E-4	3.3283492599999999E-4	2.0146240099999999E-4	2.26748116E-4	3.0798845999999998E-4	3.1807249000000002E-4	3.9556395999999999E-4	2.7815889800000002E-4	2.23462721E-4	1.4677075800000001E-4	2.7973021300000002E-4	2.1880560800000001E-4	2.0564984500000001E-4	1.7358236999999999E-4	2.5504629799999999E-4	4.8354941700000002E-4	2.8867855899999999E-4	2.00374303E-4	2.4475556899999999E-4	2.7178112500000001E-4	3.4934985599999999E-4	2.98023751E-4	1.81355396E-4	3.5626702800000001E-4	2.5946709799999998E-4	2.8324391799999999E-4	2.36236005E-4	2.0932148E-4	2.26853604E-4	2.6074769500000002E-4	1.6539746699999999E-4	2.4189774E-4	2.12477809E-4	1.7237711299999999E-4	2.0571117799999999E-4	2.8249384800000001E-4	2.6039845900000002E-4	1.88237558E-4	2.1595644600000001E-4	1.37882199E-4	2.0067731E-4	2.4257498999999999E-4	2.5484173000000002E-4	2.2746786999999999E-4	2.1216299399999999E-4	1.7955089199999999E-4	2.3421030599999999E-4	3.3997121100000003E-4	2.53302273E-4	1.9782055899999999E-4	2.9628752299999997E-4	1.6744657099999999E-4	1.7755925599999999E-4	2.10787296E-4	1.3590424900000001E-4	2.8310282699999998E-4	2.2146992E-4	2.9002834000000001E-4	2.6322839899999999E-4	3.1309840100000001E-4	5.4164193899999998E-4	5.3611649799999996E-4	5.3994645400000005E-4	4.8892931299999998E-4	4.3665862700000002E-4	3.6090060500000001E-4	2.6318292599999997E-4	3.6232172300000001E-4	2.7434370199999999E-4	1.9520694299999999E-4	3.7483131899999998E-4	2.2414656E-4	2.7324880899999999E-4	1.71024557E-4	2.6175289900000001E-4	1.2851751199999999E-4	1.78393936E-4	3.39454148E-4	2.3846318199999999E-4	4.8256003400000001E-4	7.1162235900000005E-4	5.7160414700000003E-4	3.2650975099999998E-4	4.6562283099999999E-4	5.1932242900000003E-4	300.003917	304.999888	309.99986999999999	315.00107600000001	320.00387899999998	325.00211300000001	329.99569000000002	334.99653999999998	340.00257099999999	344.99989399999998	350.00193000000002	355.00175200000001	360.00081	365.00214999999997	369.99800699999997	375.001644	380.00450699999999	385.00131299999998	389.99796900000001	394.99912499999999	400.000609	405.00300600000003	409.997772	414.99586399999998	420.00149699999997	425.001644	429.998402	435.00147299999998	440.00312000000002	444.99879099999998	449.99856699999998	454.99765600000001	460.00178599999998	464.99735299999998	470.00358799999998	474.99794200000002	480.001349	485.00116200000002	490.00050800000002	495.00373300000001	500.00091099999997	504.99703099999999	509.99754300000001	515.00431900000001	520.00474999999994	525.00163999999995	529.99754900000005	535.00093500000003	540.00369499999999	545.00199399999997	549.99833000000001	554.99718600000006	559.99570000000006	565.00327600000003	569.99801100000002	575.00025600000004	580.00271499999997	585.004051	589.99889199999996	594.99964399999999	599.99707599999999	605.00118799999996	609.999775	615.000632	620.00242500000002	625.00272099999995	629.99912800000004	634.99732600000004	639.99726099999998	644.99960799999997	649.99917800000003	654.99755000000005	660.00311199999999	665.00371299999995	670.00112899999999	674.99887799999999	679.99897999999996	684.99609199999998	689.99739199999999	694.99965199999997	700.00489200000004	705.00122199999998	709.99698799999999	715.00046499999996	719.99687800000004	725.00193000000002	729.99978699999997	735.00026700000001	740.00465799999995	745.00131199999998	749.99570400000005	755.00027299999999	759.99488299999996	764.99779100000001	769.99884299999997	775.00468100000001	780.00221599999998	785.00119700000005	789.99946599999998	795.00064199999997	800.00461800000005	804.99501399999997	809.99771299999998	814.99884799999995	820.00073199999997	824.99765100000002	829.99831200000006	834.99915799999997	839.99780399999997	845.00429699999995	849.99827600000003	854.99814300000003	860.00291700000002	864.99644499999999	869.99858200000006	875.00000699999998	879.99664499999994	885.00221699999997	889.99835800000005	894.99922400000003	900.001575	905.00249799999995	909.99656400000003	914.99741700000004	919.99777500000005	925.00135399999999	930.00333699999999	935.00188300000002	939.99935800000003	945.000089	949.99951699999997	954.99768800000004	959.99726999999996	964.99786400000005	970.00219600000003	974.99616100000003	980.00365199999999	985.00142000000005	990.00035500000001	994.99980300000004	999.99812599999996	1004.99509	1009.99812	1014.99843	1019.99535	1024.99701	1030.00101	1035.0020400000001	1040.0034499999999	1045.0014200000001	1049.9966099999999	1055.00171	1060.0003099999999	1064.99963	1069.9982	1075.0010400000001	1079.99728	1085.0007700000001	1090.00065	1094.9992199999999	1100.00001	1.2418114500000001E-2	1.5791006199999999E-2	1.9646850300000001E-2	2.3918283200000001E-2	2.88187775E-2	3.4228601300000001E-2	4.03272171E-2	4.7231763900000001E-2	5.4822990500000002E-2	6.3106245000000005E-2	7.1683401399999999E-2	7.98778609E-2	8.7967386699999997E-2	9.6556092699999999E-2	0.10753291500000001	0.122556973	0.14162638599999999	0.16310498000000001	0.18561133799999999	0.20841652199999999	0.23231663299999999	0.25727104099999998	0.28222234699999998	0.30771315599999999	0.33462615400000001	0.36385522199999998	0.39642635300000001	0.43202026100000002	0.470585382	0.51123897100000004	0.55174025000000004	0.58986725799999995	0.62596719599999995	0.66225648000000004	0.69853669200000001	0.73428037599999996	0.77100141200000005	0.80747782599999995	0.84614913599999997	0.88318576800000004	0.92171255399999996	0.96015907099999998	0.99789342599999997	1.03543893	1.0723868700000001	1.1095506799999999	1.1462693799999999	1.18073345	1.2127677400000001	1.24238263	1.2899763	1.3559583799999999	1.4302156800000001	1.4815610400000001	1.4963566500000001	1.49633861	1.5259059500000001	1.57958837	1.6593173999999999	1.74364849	1.7981387499999999	1.8125704	1.8038945799999999	1.7912409499999999	1.7805862100000001	1.77258358	1.76750673	1.76326118	1.7607081099999999	1.75857854	1.75595945	1.75307262	1.74971326	1.7439107700000001	1.73988356	1.73257598	1.7246189999999999	1.7151108500000001	1.70454898	1.6926986799999999	1.6781221799999999	1.66317863	1.6462131600000001	1.62807101	1.6071894200000001	1.5854624500000001	1.5622049899999999	1.53697588	1.5104302000000001	1.4809926600000001	1.44868464	1.40977737	1.3678416099999999	1.42744622	1.52075213	1.55299053	1.4968904199999999	1.4033777999999999	1.31456369	1.2428207899999999	1.1845480799999999	1.13716678	1.09888612	1.0682555899999999	1.04627644	1.03227874	1.02558007	1.0266063000000001	1.03578087	1.0532683300000001	1.0785688	1.11145089	1.15113489	1.1987422299999999	1.2528446	1.31155171	1.3753656400000001	1.4453284	1.51859886	1.5932466599999999	1.66881331	1.7486849099999999	1.82730763	1.90563835	1.9822909900000001	2.0570905100000001	2.12241598	2.1702219500000002	2.2339695599999998	2.2789193999999999	2.3313727800000001	2.3576980399999998	2.34196274	2.53793712	2.9237239000000002	3.5304486399999999	4.2086294000000004	4.52564382	4.3612281599999996	4.0153715600000002	3.6969064600000001	3.4197174100000001	3.1892978200000002	2.9918163	2.81256021	2.6386376500000002	2.46550833	2.29326008	2.1201568900000001	1.94280768	1.76667537	1.5943991	1.4169020299999999	1.26021395	1.1409868700000001	1.0328950100000001	0.93253836199999995	0.83753003100000001	0.74981484899999995	0.66889541100000005	0.59427070599999998	300.003917	304.999888	309.99986999999999	315.00107600000001	320.00387899999998	325.00211300000001	329.99569000000002	334.99653999999998	340.00257099999999	344.99989399999998	350.00193000000002	355.00175200000001	360.00081	365.00214999999997	369.99800699999997	375.001644	380.00450699999999	385.00131299999998	389.99796900000001	394.99912499999999	400.000609	405.00300600000003	409.997772	414.99586399999998	420.00149699999997	425.001644	429.998402	435.00147299999998	440.00312000000002	444.99879099999998	449.99856699999998	454.99765600000001	460.00178599999998	464.99735299999998	470.00358799999998	474.99794200000002	480.001349	485.00116200000002	490.00050800000002	495.00373300000001	500.00091099999997	504.99703099999999	509.99754300000001	515.00431900000001	520.00474999999994	525.00163999999995	529.99754900000005	535.00093500000003	540.00369499999999	545.00199399999997	549.99833000000001	554.99718600000006	559.99570000000006	565.00327600000003	569.99801100000002	575.00025600000004	580.00271499999997	585.004051	589.99889199999996	594.99964399999999	599.99707599999999	605.00118799999996	609.999775	615.000632	620.00242500000002	625.00272099999995	629.99912800000004	634.99732600000004	639.99726099999998	644.99960799999997	649.99917800000003	654.99755000000005	660.00311199999999	665.00371299999995	670.00112899999999	674.99887799999999	679.99897999999996	684.99609199999998	689.99739199999999	694.99965199999997	700.00489200000004	705.00122199999998	709.99698799999999	715.00046499999996	719.99687800000004	725.00193000000002	729.99978699999997	735.00026700000001	740.00465799999995	745.00131199999998	749.99570400000005	755.00027299999999	759.99488299999996	764.99779100000001	769.99884299999997	775.00468100000001	780.00221599999998	785.00119700000005	789.99946599999998	795.00064199999997	800.00461800000005	804.99501399999997	809.99771299999998	814.99884799999995	820.00073199999997	824.99765100000002	829.99831200000006	834.99915799999997	839.99780399999997	845.00429699999995	849.99827600000003	854.99814300000003	860.00291700000002	864.99644499999999	869.99858200000006	875.00000699999998	879.99664499999994	885.00221699999997	889.99835800000005	894.99922400000003	900.001575	905.00249799999995	909.99656400000003	914.99741700000004	919.99777500000005	925.00135399999999	930.00333699999999	935.00188300000002	939.99935800000003	945.000089	949.99951699999997	954.99768800000004	959.99726999999996	964.99786400000005	970.00219600000003	974.99616100000003	980.00365199999999	985.00142000000005	990.00035500000001	994.99980300000004	999.99812599999996	1004.99509	1009.99812	1014.99843	1019.99535	1024.99701	1030.00101	1035.0020400000001	1040.0034499999999	1045.0014200000001	1049.9966099999999	1055.00171	1060.0003099999999	1064.99963	1069.9982	1075.0010400000001	1079.99728	1085.0007700000001	1090.00065	1094.9992199999999	1100.00001	0.1330635	0.13757730000000001	0.14037793333333334	0.14315283333333331	0.14519993333333334	0.14691315000000002	0.14817101666666668	0.14981188333333331	0.15097770000000002	0.15175543333333333	0.15167244999999999	0.15016128333333337	0.14792788333333332	0.14687603333333332	0.14814033333333335	0.15270193333333335	0.15923373333333332	0.16597566666666666	0.1722161666666667	0.17791899999999997	0.18313009999999999	0.18805323333333335	0.19265109999999996	0.19704436666666666	0.20119003333333332	0.20528100000000002	0.20915330000000001	0.21288866666666664	0.21659740000000002	0.22024573333333333	0.22374450000000001	0.22727176666666668	0.23058266666666669	0.23380293333333335	0.23718660000000003	0.24069826666666669	0.24393556666666669	0.24711833333333333	0.25026563333333335	0.25336336666666665	0.25647016666666667	0.25958866666666669	0.2626575333333333	0.2656984	0.26873249999999999	0.27174823333333337	0.27476069999999997	0.27771363333333338	0.2806868666666667	0.28364153333333331	0.28659649999999998	0.28953400000000001	0.29244283333333332	0.29532503333333332	0.2982402666666667	0.30117283333333328	0.30405069999999995	0.30689329999999998	0.30979076666666666	0.31263543333333332	0.31547026666666667	0.31834666666666672	0.32116053333333333	0.32394636666666665	0.32674643333333336	0.32953169999999998	0.33233706666666668	0.3351706333333333	0.33798416666666659	0.3407596	0.34365556666666669	0.34653409999999996	0.34933483333333332	0.35208846666666666	0.35490090000000002	0.35768076666666665	0.36044636666666668	0.36324420000000002	0.36599736666666666	0.36876789999999998	0.37152009999999996	0.37430416666666666	0.37707613333333329	0.37981873333333338	0.38254670000000002	0.3853229333333334	0.38809726666666666	0.39087820000000001	0.39363520000000002	0.39638336666666668	0.39903289999999997	0.40181356666666668	0.40453430000000007	0.40726003333333338	0.4099739	0.41266326666666658	0.41546649999999996	0.41818606666666663	0.42091476666666666	0.42365769999999997	0.42629156666666668	0.4289973333333334	0.4317453	0.43446503333333331	0.43713226666666666	0.43989856666666666	0.44255779999999995	0.44530560000000002	0.44799820000000001	0.45073690000000005	0.45338966666666664	0.45607613333333336	0.45885096666666669	0.46143599999999996	0.46419206666666663	0.46678886666666664	0.46946113333333334	0.47217193333333335	0.47485606666666663	0.47759143333333332	0.48026756666666665	0.48297273333333335	0.48564516666666663	0.48832599999999998	0.49093389999999998	0.49344426666666669	0.49591106666666662	0.49814683333333337	0.50037283333333338	0.50234630000000002	0.5040926	0.50531663333333332	0.50615349999999992	0.50633903333333341	0.50572586666666675	0.5043713666666666	0.50175016666666672	0.49808616666666666	0.49314493333333331	0.48676293333333337	0.4794387	0.47096542222222215	0.45920176666666673	0.44544868888888889	0.42978065555555561	0.41158416666666664	0.39108744444444449	0.36876955555555552	0.34496027777777782	0.31933357777777777	0.29300034444444445	0.26660343333333336	0.2384551	0.21386553333333336	0.19517597777777776	0.17781304444444446	0.16174346666666664	0.14641436666666666	0.13197252222222222	0.11848854444444445	0.1060772	300.003917	304.999888	309.99986999999999	315.00107600000001	320.00387899999998	325.00211300000001	329.99569000000002	334.99653999999998	340.00257099999999	344.99989399999998	350.00193000000002	355.00175200000001	360.00081	365.00214999999997	369.99800699999997	375.001644	380.00450699999999	385.00131299999998	389.99796900000001	394.99912499999999	400.000609	405.00300600000003	409.997772	414.99586399999998	420.00149699999997	425.001644	429.998402	435.00147299999998	440.00312000000002	444.99879099999998	449.99856699999998	454.99765600000001	460.00178599999998	464.99735299999998	470.00358799999998	474.99794200000002	480.001349	485.00116200000002	490.00050800000002	495.00373300000001	500.00091099999997	504.99703099999999	509.99754300000001	515.00431900000001	520.00474999999994	525.00163999999995	529.99754900000005	535.00093500000003	540.00369499999999	545.00199399999997	549.99833000000001	554.99718600000006	559.99570000000006	565.00327600000003	569.99801100000002	575.00025600000004	580.00271499999997	585.004051	589.99889199999996	594.99964399999999	599.99707599999999	605.00118799999996	609.999775	615.000632	620.00242500000002	625.00272099999995	629.99912800000004	634.99732600000004	639.99726099999998	644.99960799999997	649.99917800000003	654.99755000000005	660.00311199999999	665.00371299999995	670.00112899999999	674.99887799999999	679.99897999999996	684.99609199999998	689.99739199999999	694.99965199999997	700.00489200000004	705.00122199999998	709.99698799999999	715.00046499999996	719.99687800000004	725.00193000000002	729.99978699999997	735.00026700000001	740.00465799999995	745.00131199999998	749.99570400000005	755.00027299999999	759.99488299999996	764.99779100000001	769.99884299999997	775.00468100000001	780.00221599999998	785.00119700000005	789.99946599999998	795.00064199999997	800.00461800000005	804.99501399999997	809.99771299999998	814.99884799999995	820.00073199999997	824.99765100000002	829.99831200000006	834.99915799999997	839.99780399999997	845.00429699999995	849.99827600000003	854.99814300000003	860.00291700000002	864.99644499999999	869.99858200000006	875.00000699999998	879.99664499999994	885.00221699999997	889.99835800000005	894.99922400000003	900.001575	905.00249799999995	909.99656400000003	914.99741700000004	919.99777500000005	925.00135399999999	930.00333699999999	935.00188300000002	939.99935800000003	945.000089	949.99951699999997	954.99768800000004	959.99726999999996	964.99786400000005	970.00219600000003	974.99616100000003	980.00365199999999	985.00142000000005	990.00035500000001	994.99980300000004	999.99812599999996	1004.99509	1009.99812	1014.99843	1019.99535	1024.99701	1030.00101	1035.0020400000001	1040.0034499999999	1045.0014200000001	1049.9966099999999	1055.00171	1060.0003099999999	1064.99963	1069.9982	1075.0010400000001	1079.99728	1085.0007700000001	1090.00065	1094.9992199999999	1100.00001	7.6340830700000003E-5	4.652966E-5	4.1850700699999997E-5	2.80221429E-5	3.1426810399999996E-5	3.3989043499999998E-5	1.5290289800000001E-5	2.1518135100000001E-5	6.7229371900000001E-6	1.2410842699999999E-5	1.48121693E-5	1.0323365900000001E-5	1.38431604E-5	1.9227197500000001E-5	1.0808356699999999E-5	1.16583367E-5	7.2374359899999998E-6	7.9755379200000005E-6	7.14716732E-6	7.62624006E-6	7.5349044099999993E-6	6.5486978699999998E-6	4.7498317E-6	5.8457742299999999E-6	6.6780650899999998E-6	3.9831529400000002E-6	5.2316989899999993E-6	5.5079524699999994E-6	5.2846510899999998E-6	6.5880885700000003E-6	3.8799447800000001E-6	5.2441147099999997E-6	3.1011688999999999E-6	5.3109999499999997E-6	3.48877176E-6	3.0708464199999997E-6	2.32792545E-6	4.9012175900000003E-6	2.35134727E-6	2.9701643900000002E-6	3.2645660999999999E-6	3.6037767300000002E-6	4.0099024200000002E-6	2.6863989799999999E-6	4.2262864100000001E-6	4.0234054100000002E-6	2.39404201E-6	2.47720776E-6	3.0222683499999996E-6	2.1635823599999999E-6	1.51612697E-6	3.0763186399999999E-6	3.6299000900000003E-6	1.90381785E-6	1.57357201E-6	3.9947841300000001E-6	2.0338364699999999E-6	2.4486903300000002E-6	3.3492695400000003E-6	2.5906687299999999E-6	1.4727855800000001E-6	1.5594614199999999E-6	3.8279529900000004E-6	2.1634632599999998E-6	1.81242791E-6	2.2501959400000002E-6	1.9009838800000001E-6	2.5604450500000002E-6	2.5395987900000003E-6	2.2254605899999997E-6	2.3363191399999999E-6	2.1391679300000001E-6	2.1853101000000003E-6	4.7930278099999996E-6	1.5316430899999999E-6	1.74030768E-6	2.25837682E-6	3.3283492599999999E-6	2.0146240099999998E-6	2.2674811600000002E-6	3.0798846E-6	3.1807249E-6	3.9556395999999995E-6	2.78158898E-6	2.23462721E-6	1.4677075800000001E-6	2.7973021300000002E-6	2.1880560800000002E-6	2.0564984500000002E-6	1.7358237E-6	2.5504629799999999E-6	4.8354941700000004E-6	2.8867855900000001E-6	2.00374303E-6	2.4475556900000001E-6	2.71781125E-6	3.49349856E-6	2.9802375099999998E-6	1.8135539599999999E-6	3.56267028E-6	2.5946709799999997E-6	2.83243918E-6	2.3623600500000002E-6	2.0932148E-6	2.2685360399999998E-6	2.6074769500000001E-6	1.65397467E-6	2.4189774000000002E-6	2.1247780899999999E-6	1.7237711299999998E-6	2.0571117799999997E-6	2.8249384800000001E-6	2.6039845900000002E-6	1.8823755799999999E-6	2.1595644600000003E-6	1.37882199E-6	2.0067730999999998E-6	2.4257498999999997E-6	2.5484173000000001E-6	2.2746786999999998E-6	2.1216299399999999E-6	1.79550892E-6	2.3421030600000001E-6	3.3997121100000003E-6	2.5330227300000002E-6	1.9782055899999997E-6	2.9628752299999998E-6	1.6744657099999999E-6	1.7755925599999999E-6	2.1078729599999999E-6	1.3590424900000002E-6	2.8310282699999999E-6	2.2146991999999998E-6	2.9002833999999999E-6	2.6322839899999999E-6	3.13098401E-6	5.4164193899999998E-6	5.36116498E-6	5.3994645400000003E-6	4.8892931299999994E-6	4.3665862700000002E-6	3.6090060500000002E-6	2.6318292599999998E-6	3.6232172300000003E-6	2.7434370199999999E-6	1.9520694299999998E-6	3.74831319E-6	2.2414656000000002E-6	2.7324880899999999E-6	1.7102455700000001E-6	2.6175289900000003E-6	1.28517512E-6	1.78393936E-6	3.39454148E-6	2.3846318199999998E-6	4.82560034E-6	7.1162235900000008E-6	5.7160414700000007E-6	3.2650975099999999E-6	4.65622831E-6	5.1932242900000003E-6	Wavelength / nm


Power / W



Reflective surface to Monitor and Monochromator	299.99619999999999	304.99599999999998	309.99889999999999	315.00020000000001	320.00450000000001	324.99900000000002	330.00020000000001	334.9966	340.00510000000003	345.00189999999998	349.99919999999997	355.00209999999998	359.9984	365.00139999999999	369.99979999999999	375.00189999999998	380.00470000000001	385.00110000000001	389.99950000000001	395.00170000000003	400.00439999999998	404.99869999999999	409.99900000000002	414.99680000000001	420.00409999999999	424.99810000000002	429.99779999999998	435.00099999999998	440.00459999999998	445.00170000000003	449.99880000000002	454.99700000000001	460.0025	464.99529999999999	469.99880000000002	474.99680000000001	480.00700000000001	484.9975	489.99930000000001	495.00080000000003	499.99860000000001	504.99560000000002	509.99889999999999	514.99720000000002	519.99630000000002	524.99720000000002	529.99860000000001	535.00329999999997	540.00329999999997	545.00070000000005	550.00080000000003	554.99630000000002	560.00279999999998	565.00059999999996	570.00099999999998	575.00340000000006	580.00160000000005	585.00300000000004	589.99929999999995	594.99540000000002	599.99749999999995	604.99850000000004	610.00019999999995	614.99779999999998	620.00429999999994	624.99580000000003	629.99969999999996	634.99519999999995	639.99779999999998	644.99900000000002	650.00019999999995	654.99940000000004	660.0018	665.00260000000003	670.00149999999996	674.99800000000005	680.00250000000005	685.0009	689.99829999999997	694.99689999999998	700.00469999999996	705.00080000000003	710.00019999999995	714.99749999999995	719.9973	725.00429999999994	729.99869999999999	734.99770000000001	740.00340000000006	745.0018	750.00170000000003	754.99760000000003	759.99580000000003	765.0018	770.00189999999998	774.99770000000001	780.00340000000006	785.00070000000005	790.00070000000005	794.99839999999995	799.99689999999998	804.99549999999999	809.99950000000001	814.99659999999994	819.9991	825.00040000000001	829.99969999999996	834.99789999999996	840.00340000000006	844.99760000000003	850.00009999999997	854.99659999999994	859.99980000000005	865.0009	870.00070000000005	874.9973	880.00030000000004	885	889.99990000000003	894.99710000000005	899.99850000000004	904.99950000000001	910.00070000000005	914.99789999999996	919.99940000000004	924.99699999999996	929.99929999999995	934.99639999999999	939.99940000000004	944.99890000000005	950.00210000000004	955.00030000000004	959.99599999999998	964.99810000000002	969.99860000000001	974.99860000000001	979.99990000000003	985.00250000000005	989.99980000000005	994.99580000000003	999.99609999999996	1005.001	1009.998	1015	1019.999	1025.0029999999999	1030.001	1035.001	1039.999	1045.0039999999999	1049.998	1054.998	1060	1064.9960000000001	1069.998	1075	1079.9970000000001	1085.0029999999999	1090	1094.999	1099.9970000000001	3.2308767733333332	3.2415498666666664	3.2550416566666667	3.2717476633333331	3.2920539066666663	3.3152944933333335	3.3416846633333335	3.3729514433333332	3.4182793033333336	3.4687355966666669	3.5174477099999995	3.567353133333333	3.616954806666667	3.6646142466666665	3.7109270300000001	3.7559406900000005	3.7996156000000005	3.8420740800000002	3.8857377399999997	3.931871923333333	3.9810899566666667	4.0305095033333336	4.0769810533333333	4.0987438266666665	4.0672928666666666	3.9790408033333331	3.871569113333333	3.7860692866666668	3.7388841733333336	3.7511494633333338	3.7537417066666663	3.7504807699999998	3.7453723299999999	3.7396150733333333	3.7329354466666671	3.7256810466666668	3.7183972700000001	3.711109626666667	3.7037954066666665	3.6964721066666666	3.6892941833333333	3.6823449999999998	3.6755061666666666	3.6687665966666665	3.6622747566666667	3.6560721100000002	3.6501069833333335	3.6443025266666669	3.6388177600000002	3.6336819666666664	3.62886569	3.6243821233333331	3.6203704900000004	3.6169066399999998	3.6140774266666664	3.6119606100000001	3.6107780599999999	3.610746816666667	3.6121670299999997	3.6155485133333336	3.6215856066666667	3.6310413366666672	3.6450298799999996	3.6636958166666669	3.6817019266666668	3.6827081266666664	3.6478916533333337	3.5878893833333336	3.5392405100000004	3.5346720400000002	3.5330098900000002	3.5295562266666667	3.5257850566666664	3.5220269766666665	3.5183444266666668	3.5147327466666667	3.5113190666666667	3.5081206066666666	3.5050584066666666	3.5021250666666668	3.4994023900000002	3.4968788966666664	3.4945477300000003	3.4923629366666664	3.4903683100000005	3.4885959399999997	3.4871547266666667	3.4861097999999999	3.485487023333333	3.4853427666666668	3.4857641899999998	3.4868656599999999	3.4887648400000004	3.4916760300000003	3.4958362833333338	3.5016098800000002	3.5092535900000001	3.5188721633333331	3.5300190800000002	3.5402262166666669	3.5431012333333336	3.5318907466666665	3.5088847833333339	3.4870915333333339	3.476368883333333	3.4777549366666669	3.4914206366666662	3.499562276666667	3.4921048699999999	3.4720193300000002	3.4562315300000002	3.4509718399999998	3.4566657299999997	3.4613066966666666	3.4652323566666667	3.4693199666666668	3.4737108466666666	3.4784619833333337	3.4836659133333332	3.4893190733333337	3.4952743833333333	3.501490693333333	3.50826584	3.5157174366666664	3.5237888566666666	3.5324100966666663	3.5415306733333334	3.5509341299999999	3.5599708900000002	3.5675438199999996	3.5719050500000002	3.5716473799999999	3.5682057	3.5635158800000002	3.5601208466666669	3.5608321833333334	3.5659419766666667	3.5717565366666668	3.5783182266666667	3.5841981700000001	3.5868401599999999	3.5888716333333335	3.5856884099999999	3.5803109000000002	3.5704337333333331	3.5584781866666666	3.5501078766666665	3.5453530866666667	3.5377993500000002	3.5251758599999996	3.5082525333333336	3.4854666333333331	3.4591283966666668	3.4297089599999997	3.3989264666666661	3.3697375800000002	3.3399157866666669	3.3076884399999997	3.2754619633333331	3.23888745	3.2035266199999999	Reflective surface to Detector	299.99619999999999	304.99599999999998	309.99889999999999	315.00020000000001	320.00450000000001	324.99900000000002	330.00020000000001	334.9966	340.00510000000003	345.00189999999998	349.99919999999997	355.00209999999998	359.9984	365.00139999999999	369.99979999999999	375.00189999999998	380.00470000000001	385.00110000000001	389.99950000000001	395.00170000000003	400.00439999999998	404.99869999999999	409.99900000000002	414.99680000000001	420.00409999999999	424.99810000000002	429.99779999999998	435.00099999999998	440.00459999999998	445.00170000000003	449.99880000000002	454.99700000000001	460.0025	464.99529999999999	469.99880000000002	474.99680000000001	480.00700000000001	484.9975	489.99930000000001	495.00080000000003	499.99860000000001	504.99560000000002	509.99889999999999	514.99720000000002	519.99630000000002	524.99720000000002	529.99860000000001	535.00329999999997	540.00329999999997	545.00070000000005	550.00080000000003	554.99630000000002	560.00279999999998	565.00059999999996	570.00099999999998	575.00340000000006	580.00160000000005	585.00300000000004	589.99929999999995	594.99540000000002	599.99749999999995	604.99850000000004	610.00019999999995	614.99779999999998	620.00429999999994	624.99580000000003	629.99969999999996	634.99519999999995	639.99779999999998	644.99900000000002	650.00019999999995	654.99940000000004	660.0018	665.00260000000003	670.00149999999996	674.99800000000005	680.00250000000005	685.0009	689.99829999999997	694.99689999999998	700.00469999999996	705.00080000000003	710.00019999999995	714.99749999999995	719.9973	725.00429999999994	729.99869999999999	734.99770000000001	740.00340000000006	745.0018	750.00170000000003	754.99760000000003	759.99580000000003	765.0018	770.00189999999998	774.99770000000001	780.00340000000006	785.00070000000005	790.00070000000005	794.99839999999995	799.99689999999998	804.99549999999999	809.99950000000001	814.99659999999994	819.9991	825.00040000000001	829.99969999999996	834.99789999999996	840.00340000000006	844.99760000000003	850.00009999999997	854.99659999999994	859.99980000000005	865.0009	870.00070000000005	874.9973	880.00030000000004	885	889.99990000000003	894.99710000000005	899.99850000000004	904.99950000000001	910.00070000000005	914.99789999999996	919.99940000000004	924.99699999999996	929.99929999999995	934.99639999999999	939.99940000000004	944.99890000000005	950.00210000000004	955.00030000000004	959.99599999999998	964.99810000000002	969.99860000000001	974.99860000000001	979.99990000000003	985.00250000000005	989.99980000000005	994.99580000000003	999.99609999999996	1005.001	1009.998	1015	1019.999	1025.0029999999999	1030.001	1035.001	1039.999	1045.0039999999999	1049.998	1054.998	1060	1064.9960000000001	1069.998	1075	1079.9970000000001	1085.0029999999999	1090	1094.999	1099.9970000000001	10.017224633333335	10.054517000000001	10.100540899999999	10.156212433333332	10.223696533333333	10.3009895	10.388405566666668	10.488020233333332	10.635309466666666	10.807810366666667	10.968519200000001	11.135222233333332	11.3010748	11.4606996	11.616097966666667	11.7676072	11.914998766666669	12.058893733333335	12.2073394	12.3653247	12.534680066666667	12.705729633333334	12.867546633333333	12.944182266666667	12.834893433333333	12.527468266666666	12.154402166666666	11.859662800000001	11.697839433333334	11.741086766666667	11.7517437	11.742130866666669	11.725123433333332	11.705071599999998	11.682729700000001	11.658768700000001	11.634597966666668	11.610538166666666	11.586437233333333	11.562232766666668	11.538469266666667	11.515385166666666	11.492763733333334	11.470368766666667	11.448860000000002	11.428220666666666	11.4082911	11.388946333333331	11.370572666666666	11.353396466666666	11.337104266666666	11.322002533333333	11.308373799999998	11.2965898	11.286869933333334	11.279550266666666	11.2751027	11.274564766666666	11.2788944	11.289661299999999	11.3092507	11.340318733333334	11.386473733333332	11.448422566666666	11.508107533333332	11.510682233333334	11.3924939	11.1893938	11.024082299999998	11.006625833333333	10.999299966666667	10.985615033333334	10.970705833333334	10.955773433333334	10.940828866666665	10.926040766666667	10.911490933333333	10.897545600000001	10.883943633333333	10.870570566666666	10.857697333333334	10.845328066666667	10.8334092	10.821720300000001	10.810521633333332	10.800043633333333	10.790252133333334	10.781628699999999	10.774133833333332	10.768169166666667	10.763864400000001	10.761523933333335	10.761603333333332	10.764752133333333	10.771697866666665	10.7835825	10.801340833333333	10.825353766666666	10.854095033333332	10.8794445	10.880733900000001	10.836054966666666	10.752731133333334	10.672924833333333	10.628797366666667	10.6237105	10.657894900000001	10.674143733333333	10.6397797	10.564579066666667	10.502842833333334	10.474446233333333	10.480697066666666	10.4832675	10.483034333333334	10.4826049	10.482568733333332	10.4832014	10.484605466666666	10.486469999999999	10.4885175	10.490753233333335	10.493617466666667	10.497524933333333	10.5020773	10.507485433333335	10.513086000000001	10.517958466666665	10.520359466666667	10.516787533333334	10.5015626	10.470340499999999	10.427600633333334	10.379625866666666	10.3337772	10.298499600000001	10.274429700000001	10.251071833333333	10.227584900000002	10.1999294	10.160192799999999	10.117453100000001	10.057238	9.9879579766666655	9.9053146800000018	9.8148113400000003	9.7338559766666677	9.6591422166666678	9.5754247299999999	9.47584406	9.3631300133333326	9.2313238366666663	9.091387516666666	8.9430835333333345	8.7901539266666671	8.6435478466666655	8.4934757933333334	8.3380958300000003	8.1847196066666665	8.0171756233333333	7.858093433333333	Thin Film UV Enhanced Beamsplitter	299.99619999999999	304.99599999999998	309.99889999999999	315.00020000000001	320.00450000000001	324.99900000000002	330.00020000000001	334.9966	340.00510000000003	345.00189999999998	349.99919999999997	355.00209999999998	359.9984	365.00139999999999	369.99979999999999	375.00189999999998	380.00470000000001	385.00110000000001	389.99950000000001	395.00170000000003	400.00439999999998	404.99869999999999	409.99900000000002	414.99680000000001	420.00409999999999	424.99810000000002	429.99779999999998	435.00099999999998	440.00459999999998	445.00170000000003	449.99880000000002	454.99700000000001	460.0025	464.99529999999999	469.99880000000002	474.99680000000001	480.00700000000001	484.9975	489.99930000000001	495.00080000000003	499.99860000000001	504.99560000000002	509.99889999999999	514.99720000000002	519.99630000000002	524.99720000000002	529.99860000000001	535.00329999999997	540.00329999999997	545.00070000000005	550.00080000000003	554.99630000000002	560.00279999999998	565.00059999999996	570.00099999999998	575.00340000000006	580.00160000000005	585.00300000000004	589.99929999999995	594.99540000000002	599.99749999999995	604.99850000000004	610.00019999999995	614.99779999999998	620.00429999999994	624.99580000000003	629.99969999999996	634.99519999999995	639.99779999999998	644.99900000000002	650.00019999999995	654.99940000000004	660.0018	665.00260000000003	670.00149999999996	674.99800000000005	680.00250000000005	685.0009	689.99829999999997	694.99689999999998	700.00469999999996	705.00080000000003	710.00019999999995	714.99749999999995	719.9973	725.00429999999994	729.99869999999999	734.99770000000001	740.00340000000006	745.0018	750.00170000000003	754.99760000000003	759.99580000000003	765.0018	770.00189999999998	774.99770000000001	780.00340000000006	785.00070000000005	790.00070000000005	794.99839999999995	799.99689999999998	804.99549999999999	809.99950000000001	814.99659999999994	819.9991	825.00040000000001	829.99969999999996	834.99789999999996	840.00340000000006	844.99760000000003	850.00009999999997	854.99659999999994	859.99980000000005	865.0009	870.00070000000005	874.9973	880.00030000000004	885	889.99990000000003	894.99710000000005	899.99850000000004	904.99950000000001	910.00070000000005	914.99789999999996	919.99940000000004	924.99699999999996	929.99929999999995	934.99639999999999	939.99940000000004	944.99890000000005	950.00210000000004	955.00030000000004	959.99599999999998	964.99810000000002	969.99860000000001	974.99860000000001	979.99990000000003	985.00250000000005	989.99980000000005	994.99580000000003	999.99609999999996	1005.001	1009.998	1015	1019.999	1025.0029999999999	1030.001	1035.001	1039.999	1045.0039999999999	1049.998	1054.998	1060	1064.9960000000001	1069.998	1075	1079.9970000000001	1085.0029999999999	1090	1094.999	1099.9970000000001	1.6826631599999999	1.7742594700000001	1.7635308300000001	1.683203	1.6313111600000001	1.62347913	1.6465791299999999	1.6833215800000001	1.72473543	1.7597635	1.79292903	1.81547305	1.81807673	1.78854161	1.7231997800000001	1.6337529500000001	1.5348543100000001	1.44254441	1.3657160500000001	1.3117230099999999	1.27798711	1.26072618	1.25477605	1.25358462	1.2504916100000001	1.2406130399999999	1.2228457500000001	1.1976722900000001	1.1690588500000001	1.1415709300000001	1.11924494	1.1059119100000001	1.1050330100000001	1.1191489100000001	1.1510727300000001	1.2043629899999999	1.2822302800000001	1.3901923199999999	1.5361165000000001	1.73312522	1.99550834	2.3434972900000002	2.81637958	3.4765965300000001	4.4047900799999997	5.73247573	7.7138052100000003	10.8037279	15.672712799999999	23.5234767	35.763055600000001	51.725158100000002	62.844631	59.633030499999997	47.474733299999997	35.581322399999998	26.876308099999999	20.951029900000002	16.880247600000001	14.0117978	11.9379732	10.386898499999999	9.1978753300000005	8.2613728799999997	7.5239357499999997	6.9294593100000004	6.4389376399999998	6.03098505	5.6939769	5.4091397600000004	5.1670443400000003	4.96188523	4.7883138499999998	4.6430586199999997	4.5211948199999998	4.4205653299999996	4.33920131	4.2758306199999998	4.22945759	4.1983094799999998	4.18214503	4.18030261	4.1925025600000003	4.21825676	4.2572880099999999	4.3102086000000002	4.3761753399999996	4.4554634200000001	4.5480870099999997	4.6551070399999999	4.7748772199999996	4.9082895600000001	5.0564665299999998	5.2165575400000002	5.3862696100000003	5.5687165099999998	5.7652985499999998	5.9768389600000003	6.1976889699999997	6.4258243999999998	6.6600197799999998	6.8959660200000004	7.1299304799999996	7.3579299699999998	7.5773640699999998	7.7836953299999996	7.9697420899999996	8.1334791800000001	8.27219324	8.3829347599999995	8.4610698099999997	8.5087237899999995	8.5252071699999998	8.5108669599999995	8.4686321200000005	8.4001133699999997	8.3087880999999992	8.1955796200000002	8.0670055499999993	7.9246487700000001	7.7715140500000004	7.6094751399999998	7.4430708900000004	7.2738950100000004	7.10345681	6.9330720000000001	6.7669867200000002	6.6029500700000003	6.44518346	6.2916224200000004	6.1443721800000004	6.0056799400000003	5.8757129399999997	5.7371850499999999	5.6004916900000001	5.4696767199999998	5.35204726	5.25263905	5.1688777400000001	5.0956263499999999	5.0296556600000004	4.97032542	4.91851576	4.87457063	4.8385682699999997	4.8111823400000002	4.7929661699999997	4.7835985699999997	4.7830484699999998	4.7898693000000003	4.8025955500000004	4.81720434	4.8448628500000002	4.8593861299999999	4.8602277000000003	4.8625229399999998	4.8638355600000001	4.8644413399999999	4.8641923900000004	4.8639072199999998	4.8643434599999997	299.99619999999999	304.99599999999998	309.99889999999999	315.00020000000001	320.00450000000001	324.99900000000002	330.00020000000001	334.9966	340.00510000000003	345.00189999999998	349.99919999999997	355.00209999999998	359.9984	365.00139999999999	369.99979999999999	375.00189999999998	380.00470000000001	385.00110000000001	389.99950000000001	395.00170000000003	400.00439999999998	404.99869999999999	409.99900000000002	414.99680000000001	420.00409999999999	424.99810000000002	429.99779999999998	435.00099999999998	440.00459999999998	445.00170000000003	449.99880000000002	454.99700000000001	460.0025	464.99529999999999	469.99880000000002	474.99680000000001	480.00700000000001	484.9975	489.99930000000001	495.00080000000003	499.99860000000001	504.99560000000002	509.99889999999999	514.99720000000002	519.99630000000002	524.99720000000002	529.99860000000001	535.00329999999997	540.00329999999997	545.00070000000005	550.00080000000003	554.99630000000002	560.00279999999998	565.00059999999996	570.00099999999998	575.00340000000006	580.00160000000005	585.00300000000004	589.99929999999995	594.99540000000002	599.99749999999995	604.99850000000004	610.00019999999995	614.99779999999998	620.00429999999994	624.99580000000003	629.99969999999996	634.99519999999995	639.99779999999998	644.99900000000002	650.00019999999995	654.99940000000004	660.0018	665.00260000000003	670.00149999999996	674.99800000000005	680.00250000000005	685.0009	689.99829999999997	694.99689999999998	700.00469999999996	705.00080000000003	710.00019999999995	714.99749999999995	719.9973	725.00429999999994	729.99869999999999	734.99770000000001	740.00340000000006	745.0018	750.00170000000003	754.99760000000003	759.99580000000003	765.0018	770.00189999999998	774.99770000000001	780.00340000000006	785.00070000000005	790.00070000000005	794.99839999999995	799.99689999999998	804.99549999999999	809.99950000000001	814.99659999999994	819.9991	825.00040000000001	829.99969999999996	834.99789999999996	840.00340000000006	844.99760000000003	850.00009999999997	854.99659999999994	859.99980000000005	865.0009	870.00070000000005	874.9973	880.00030000000004	885	889.99990000000003	894.99710000000005	899.99850000000004	904.99950000000001	910.00070000000005	914.99789999999996	919.99940000000004	924.99699999999996	929.99929999999995	934.99639999999999	939.99940000000004	944.99890000000005	950.00210000000004	955.00030000000004	959.99599999999998	964.99810000000002	969.99860000000001	974.99860000000001	979.99990000000003	985.00250000000005	989.99980000000005	994.99580000000003	999.99609999999996	1005.001	1009.998	1015	1019.999	1025.0029999999999	1030.001	1035.001	1039.999	1045.0039999999999	1049.998	1054.998	1060	1064.9960000000001	1069.998	1075	1079.9970000000001	1085.0029999999999	1090	1094.999	1099.9970000000001	0.13079516666666668	0.13533626666666668	0.1381926	0.14100073333333332	0.14308736666666666	0.14483800000000002	0.14613899999999999	0.14781363333333333	0.14901883333333332	0.14982216666666667	0.14976673333333335	0.14828349999999998	0.14607519999999999	0.14504926666666665	0.14636296666666668	0.1509791	0.15757506666666665	0.16435796666666666	0.17061749999999998	0.17633549999999998	0.18156316666666669	0.18649283333333333	0.19110306666666665	0.19550653333333334	0.19966430000000002	0.20376323333333332	0.20764966666666665	0.21139753333333333	0.2151199	0.21877913333333332	0.22228913333333333	0.22582676666666668	0.22915333333333335	0.23238533333333333	0.23577933333333334	0.23930126666666665	0.24255476666666664	0.24574356666666666	0.24890680000000001	0.25201713333333337	0.25513483333333337	0.25826283333333333	0.26134459999999998	0.26439590000000002	0.26744083333333335	0.27046553333333329	0.27349203333333333	0.27645913333333333	0.27944226666666666	0.28240766666666661	0.28537313333333331	0.28831856666666661	0.29124286666666666	0.29413183333333331	0.29706063333333338	0.30000549999999998	0.30289169999999999	0.30574536666666668	0.30864876666666669	0.31150266666666665	0.31434823333333334	0.31723153333333332	0.32005693333333335	0.32285130000000001	0.3256616	0.32845446666666667	0.33126823333333333	0.33410856666666661	0.3369317	0.3397143333333334	0.34261946666666665	0.34550543333333333	0.34831823333333328	0.35107626666666664	0.35389953333333329	0.35668683333333329	0.35946693333333335	0.36227346666666665	0.36503543333333338	0.36781200000000003	0.37057943333333337	0.37336919999999996	0.37615460000000001	0.37890289999999993	0.38164023333333336	0.38442686666666664	0.38721113333333329	0.38999980000000001	0.39276780000000006	0.39552389999999998	0.3981846	0.40097359999999999	0.40370200000000001	0.40643326666666663	0.40916016666666666	0.41185920000000004	0.41467893333333333	0.41740590000000005	0.42014603333333334	0.42289886666666665	0.42555123333333333	0.42826370000000002	0.43103073333333336	0.43376049999999999	0.43644509999999997	0.4392302666666667	0.44190653333333335	0.44467119999999999	0.44738413333333332	0.45014033333333331	0.45281616666666663	0.45552196666666672	0.4583231333333333	0.46093603333333338	0.46371970000000001	0.46634300000000001	0.46904813333333334	0.47179083333333338	0.47451379999999999	0.4772878333333333	0.48000323333333333	0.48275543333333332	0.48548246666666667	0.48821880000000001	0.49089286666666671	0.4934819666666666	0.49604129999999996	0.49836463333333336	0.50071860000000001	0.5028319	0.50476586666666667	0.50620379999999998	0.5072912666666668	0.50775686666666664	0.5074525333333334	0.50644709999999993	0.50422493333333329	0.5010026666666666	0.49658069999999999	0.49077670000000001	0.48404816666666667	0.47634730000000003	0.46528426666666672	0.45223923333333332	0.43730786666666671	0.41983523333333334	0.40006429999999998	0.37842239999999999	0.35523206666666668	0.33012306666666663	0.30424236666666671	0.27819320000000003	0.25010363333333335	0.22555846666666665	0.20697413333333334	0.1895432	0.17334070000000001	0.15783250000000001	0.14311716666666666	0.12928696666666664	0.11645779999999999	299.99619999999999	304.99599999999998	309.99889999999999	315.00020000000001	320.00450000000001	324.99900000000002	330.00020000000001	334.9966	340.00510000000003	345.00189999999998	349.99919999999997	355.00209999999998	359.9984	365.00139999999999	369.99979999999999	375.00189999999998	380.00470000000001	385.00110000000001	389.99950000000001	395.00170000000003	400.00439999999998	404.99869999999999	409.99900000000002	414.99680000000001	420.00409999999999	424.99810000000002	429.99779999999998	435.00099999999998	440.00459999999998	445.00170000000003	449.99880000000002	454.99700000000001	460.0025	464.99529999999999	469.99880000000002	474.99680000000001	480.00700000000001	484.9975	489.99930000000001	495.00080000000003	499.99860000000001	504.99560000000002	509.99889999999999	514.99720000000002	519.99630000000002	524.99720000000002	529.99860000000001	535.00329999999997	540.00329999999997	545.00070000000005	550.00080000000003	554.99630000000002	560.00279999999998	565.00059999999996	570.00099999999998	575.00340000000006	580.00160000000005	585.00300000000004	589.99929999999995	594.99540000000002	599.99749999999995	604.99850000000004	610.00019999999995	614.99779999999998	620.00429999999994	624.99580000000003	629.99969999999996	634.99519999999995	639.99779999999998	644.99900000000002	650.00019999999995	654.99940000000004	660.0018	665.00260000000003	670.00149999999996	674.99800000000005	680.00250000000005	685.0009	689.99829999999997	694.99689999999998	700.00469999999996	705.00080000000003	710.00019999999995	714.99749999999995	719.9973	725.00429999999994	729.99869999999999	734.99770000000001	740.00340000000006	745.0018	750.00170000000003	754.99760000000003	759.99580000000003	765.0018	770.00189999999998	774.99770000000001	780.00340000000006	785.00070000000005	790.00070000000005	794.99839999999995	799.99689999999998	804.99549999999999	809.99950000000001	814.99659999999994	819.9991	825.00040000000001	829.99969999999996	834.99789999999996	840.00340000000006	844.99760000000003	850.00009999999997	854.99659999999994	859.99980000000005	865.0009	870.00070000000005	874.9973	880.00030000000004	885	889.99990000000003	894.99710000000005	899.99850000000004	904.99950000000001	910.00070000000005	914.99789999999996	919.99940000000004	924.99699999999996	929.99929999999995	934.99639999999999	939.99940000000004	944.99890000000005	950.00210000000004	955.00030000000004	959.99599999999998	964.99810000000002	969.99860000000001	974.99860000000001	979.99990000000003	985.00250000000005	989.99980000000005	994.99580000000003	999.99609999999996	1005.001	1009.998	1015	1019.999	1025.0029999999999	1030.001	1035.001	1039.999	1045.0039999999999	1049.998	1054.998	1060	1064.9960000000001	1069.998	1075	1079.9970000000001	1085.0029999999999	1090	1094.999	1099.9970000000001	0.1308414	0.13535286666666668	0.13823586666666668	0.14101076666666668	0.14309753333333333	0.14487039999999998	0.1461295	0.14781723333333333	0.14902096666666667	0.1498177	0.14978283333333334	0.1482831	0.14607756666666666	0.14503593333333334	0.146369	0.1509771	0.1575782	0.16435406666666666	0.17060953333333337	0.17633486666666665	0.18155483333333333	0.18648863333333332	0.19109866666666667	0.19550443333333334	0.1996597	0.20376606666666666	0.20764316666666668	0.21139156666666667	0.21511329999999998	0.21877293333333334	0.22228243333333333	0.22581946666666666	0.22914596666666665	0.23237920000000001	0.23577633333333334	0.23929566666666666	0.24254916666666668	0.2457391666666667	0.24890110000000001	0.25201119999999999	0.25513056666666667	0.25825916666666665	0.26134213333333328	0.26438980000000001	0.26743889999999998	0.27045916666666669	0.27348506666666667	0.27645193333333334	0.27943689999999999	0.28240343333333334	0.28536693333333335	0.28831126666666668	0.29123726666666666	0.29412723333333335	0.29705219999999999	0.29999876666666664	0.30288610000000005	0.30573953333333331	0.30864413333333329	0.31149699999999997	0.31434159999999994	0.31722590000000001	0.32004896666666666	0.32284376666666664	0.3256495333333333	0.3284441666666667	0.33126060000000002	0.33410026666666665	0.33692420000000006	0.33970576666666669	0.342611	0.34549579999999996	0.34830639999999996	0.35106873333333333	0.3538920333333333	0.35668123333333329	0.35945703333333334	0.36226066666666662	0.36502526666666668	0.36780303333333331	0.37057013333333333	0.37336026666666666	0.37614453333333331	0.37889203333333338	0.38163153333333333	0.38441846666666674	0.38720059999999995	0.38999020000000001	0.39275753333333335	0.39551420000000004	0.39817583333333334	0.4009609666666667	0.40369283333333333	0.40643030000000002	0.40915436666666666	0.41184876666666664	0.4146651666666667	0.41739253333333332	0.42013156666666668	0.42288623333333336	0.42553826666666666	0.42824903333333331	0.43101776666666664	0.4337465333333333	0.43642916666666665	0.4392176333333333	0.44188876666666665	0.44465323333333334	0.44736930000000003	0.45012446666666667	0.45279810000000004	0.45550726666666669	0.45830609999999999	0.46091879999999996	0.46370169999999994	0.46632663333333335	0.46902899999999997	0.47177103333333331	0.47449363333333333	0.47726673333333336	0.47998533333333332	0.48273583333333336	0.48546316666666672	0.48819623333333334	0.49087243333333336	0.49346080000000003	0.49601739999999994	0.4983382666666667	0.50069173333333339	0.50280286666666674	0.50473429999999997	0.50616800000000006	0.50725190000000009	0.50771496666666671	0.50740326666666669	0.50639806666666665	0.50416720000000004	0.50092936666666665	0.49649666666666664	0.49067056666666664	0.48393130000000001	0.47621113333333337	0.46512880000000001	0.45206919999999995	0.43711559999999999	0.41962426666666669	0.39983116666666668	0.37817453333333334	0.35496573333333331	0.32985016666666667	0.30394893333333339	0.27789583333333334	0.24978866666666666	0.2252798	0.20671733333333331	0.18929596666666668	0.17310436666666665	0.1575945	0.14288819999999999	0.12906953333333335	0.1162533	
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419.99961999999999	418.99534	418.00456000000003	416.9991	416.00090999999998	414.99986999999999	414.00051999999999	413.00222000000002	411.99829	411.00171	409.99919	408.99524000000002	407.99871999999999	406.99977000000001	405.99774000000002	405.00049000000001	404.00051000000002	402.99716999999998	401.99790000000002	400.99982	399.99815999999998	399.00330000000002	397.99565000000001	397.00083999999998	395.99752000000001	394.9982	394.00405000000001	392.99590999999998	392.00124	391.00225999999998	389.99937999999997	388.99973999999997	388.00367999999997	386.99853999999999	385.995	384.99507999999997	383.99905999999999	382.99705	381.99894999999998	380.99957999999998	379.99511000000001	379.00342000000001	378.00223	376.99734000000001	375.99592000000001	375.00241999999997	374.00391000000002	373.00301999999999	372.00290999999999	371.00385	370.00245000000001	368.99673000000001	368.00472000000002	367.00126	366.00119999999998	365.00344999999999	364.00245000000001	363.00035000000003	361.99828000000002	361.00243	359.99648000000002	359.00031000000001	357.99750999999998	357.00466	356.00283999999999	354.99838999999997	353.99970000000002	352.99790999999999	351.99606999999997	351.00447000000003	349.99605000000003	349.00277	347.99522000000002	347.00216999999998	345.99790999999999	345.00349999999997	344.00281000000001	343.00006000000002	341.99614000000003	340.99961999999999	339.99887999999999	338.99601999999999	338.00081999999998	337.00207	336.00171999999998	334.99673999999999	334.00065999999998	333.00486999999998	331.99837000000002	330.99727999999999	330.00148000000002	329.00308999999999	328.00457999999998	327.00146000000001	325.99572999999998	325.00008000000003	324.00106	322.99901999999997	321.99533000000002	320.99585000000002	320.00162999999998	318.99743000000001	317.99642999999998	317.00063	315.99964	314.99748	314.00076000000001	313.00398000000001	311.99914000000001	310.99714	310.00101999999998	309.00040999999999	308.00308999999999	307.00256000000002	305.99734000000001	304.99610999999999	303.99799999999999	302.99945000000002	301.99808000000002	301.00387999999998	300.00427000000002	-1.48E-3	-1.81E-3	-5.6261600000000005E-4	-1.0499999999999999E-3	-1.6299999999999999E-3	-1.1000000000000001E-3	-3.0599999999999998E-3	-6.3639100000000004E-4	-1.99E-3	-3.2646699999999999E-4	1.7015199999999999E-4	-2.4599999999999999E-3	-3.3700000000000002E-3	-1.5499999999999999E-3	-2.8300000000000001E-3	-2.2599999999999999E-3	-1.9400000000000001E-3	-5.19046E-4	-3.1700000000000001E-3	-1.9400000000000001E-3	-8.2951699999999999E-4	-4.9018100000000002E-4	9.8327000000000006E-4	-1.5399999999999999E-3	-1.4499999999999999E-3	-6.28008E-4	-4.5700000000000003E-3	-2.0200000000000001E-3	-1.7899999999999999E-3	-1.2899999999999999E-3	-9.5686100000000004E-4	-1.34E-3	-7.0493900000000002E-4	7.8974100000000005E-4	-9.8041699999999992E-4	-2.31E-3	-8.5741599999999995E-4	-5.4149899999999997E-4	-2.5000000000000001E-3	-8.6567700000000003E-4	2.32E-3	-2.4399999999999999E-3	-4.3E-3	-2.31E-3	-2.64E-3	-4.5900000000000003E-3	1.9883999999999999E-4	-4.4999999999999997E-3	-2.0500000000000002E-3	-3.8E-3	2.8800000000000002E-3	-2.7200000000000002E-3	9.5872999999999998E-4	-1.2700000000000001E-3	-2.64E-3	-2.3400000000000001E-3	-4.3800000000000002E-3	-5.5999999999999999E-3	2.0200000000000001E-3	-1.7899999999999999E-3	-6.8214999999999997E-4	-1.73E-3	-5.2500000000000003E-3	-4.28E-3	-4.9899999999999996E-3	-5.9300000000000004E-3	2.8500000000000001E-3	4.2970200000000001E-4	2.6800000000000001E-3	3.13E-3	-6.6100000000000004E-3	-6.5927599999999998E-4	4.1399999999999996E-3	5.1399999999999996E-3	7.0661599999999997E-4	-5.1000000000000004E-3	5.0099999999999997E-3	-4.8399999999999997E-3	-1.5201900000000001E-4	-1.09E-2	-1.1100000000000001E-3	5.4299999999999999E-3	1.5299999999999999E-3	-1.0959999999999999E-2	-3.2699999999999999E-3	3.7399999999999998E-3	-2.4299999999999999E-3	-4.7299999999999998E-3	-9.27862E-4	4.1200000000000004E-3	-3.8899999999999998E-3	-1.3600000000000001E-3	-1.208E-2	-8.4399999999999996E-3	-1.1259999999999999E-2	6.6467299999999996E-4	1.0070000000000001E-2	-1.247E-2	3.0500000000000002E-3	4.7800000000000004E-3	4.0699999999999998E-3	3.96E-3	6.4000000000000003E-3	-7.6899999999999998E-3	-9.9299999999999996E-3	-1.7649999999999999E-2	-6.9800000000000001E-3	-1.005E-2	4.8900000000000002E-3	-1.34E-2	7.1700000000000002E-3	-2.716E-2	-1.8450000000000001E-2	2.6199999999999999E-3	1.7010000000000001E-2	6.3800000000000003E-3	1.3140000000000001E-2	-2.5690000000000001E-2	3.7000000000000002E-3	2.2419999999999999E-2	-3.2599999999999999E-3	419.99961999999999	418.99534	418.00456000000003	416.9991	416.00090999999998	414.99986999999999	414.00051999999999	413.00222000000002	411.99829	411.00171	409.99919	408.99524000000002	407.99871999999999	406.99977000000001	405.99774000000002	405.00049000000001	404.00051000000002	402.99716999999998	401.99790000000002	400.99982	399.99815999999998	399.00330000000002	397.99565000000001	397.00083999999998	395.99752000000001	394.9982	394.00405000000001	392.99590999999998	392.00124	391.00225999999998	389.99937999999997	388.99973999999997	388.00367999999997	386.99853999999999	385.995	384.99507999999997	383.99905999999999	382.99705	381.99894999999998	380.99957999999998	379.99511000000001	379.00342000000001	378.00223	376.99734000000001	375.99592000000001	375.00241999999997	374.00391000000002	373.00301999999999	372.00290999999999	371.00385	370.00245000000001	368.99673000000001	368.00472000000002	367.00126	366.00119999999998	365.00344999999999	364.00245000000001	363.00035000000003	361.99828000000002	361.00243	359.99648000000002	359.00031000000001	357.99750999999998	357.00466	356.00283999999999	354.99838999999997	353.99970000000002	352.99790999999999	351.99606999999997	351.00447000000003	349.99605000000003	349.00277	347.99522000000002	347.00216999999998	345.99790999999999	345.00349999999997	344.00281000000001	343.00006000000002	341.99614000000003	340.99961999999999	339.99887999999999	338.99601999999999	338.00081999999998	337.00207	336.00171999999998	334.99673999999999	334.00065999999998	333.00486999999998	331.99837000000002	330.99727999999999	330.00148000000002	329.00308999999999	328.00457999999998	327.00146000000001	325.99572999999998	325.00008000000003	324.00106	322.99901999999997	321.99533000000002	320.99585000000002	320.00162999999998	318.99743000000001	317.99642999999998	317.00063	315.99964	314.99748	314.00076000000001	313.00398000000001	311.99914000000001	310.99714	310.00101999999998	309.00040999999999	308.00308999999999	307.00256000000002	305.99734000000001	304.99610999999999	303.99799999999999	302.99945000000002	301.99808000000002	301.00387999999998	300.00427000000002	1.3600000000000001E-3	3.3400000000000001E-3	1.5900000000000001E-3	2.7499999999999998E-3	1.4400000000000001E-3	1.6900000000000001E-3	2.15E-3	1.8E-3	1.8799999999999999E-3	1.92E-3	1.7799999999999999E-3	2.99E-3	2.0400000000000001E-3	1.17E-3	2.7899999999999999E-3	1.7099999999999999E-3	1.6999999999999999E-3	1.5399999999999999E-3	2.0100000000000001E-3	2.2499999999999998E-3	2.81E-3	3.1468400000000002E-4	7.0712900000000003E-4	2.1700000000000001E-3	2.64E-3	2.5000000000000001E-3	1.5200000000000001E-3	3.9500000000000004E-3	2.7299999999999998E-3	2.5899999999999999E-3	3.32E-3	1.5E-3	-3.4930399999999999E-4	-7.8432600000000001E-4	2.1099999999999999E-3	2.4599999999999999E-3	1.31E-3	4.4930300000000002E-4	2.4499999999999999E-3	1.2800000000000001E-3	1.97E-3	2.0400000000000001E-3	6.38723E-4	4.4400000000000004E-3	3.13E-3	2.81E-3	1.9499999999999999E-3	6.2599999999999999E-3	-2.17328E-4	8.0309900000000004E-4	5.11E-3	6.8100000000000001E-3	-1.0300000000000001E-3	4.7699999999999999E-3	2.9779600000000002E-4	3.3400000000000001E-3	9.6849199999999994E-5	1.008E-2	4.95291E-5	2.99E-3	1.0300000000000001E-3	-4.3499999999999997E-3	4.4999999999999997E-3	-1.8699999999999999E-3	6.7000000000000002E-3	5.1200000000000004E-3	-7.4185899999999999E-4	3.7799999999999999E-3	-5.0367499999999998E-4	-6.9869600000000006E-5	9.0500000000000008E-3	2.4299999999999999E-3	-5.5199999999999997E-3	1.12207E-4	4.3200000000000001E-3	4.4000000000000003E-3	-6.7600000000000004E-3	8.8250899999999996E-4	2.0699999999999998E-3	1.1730000000000001E-2	-6.0793100000000003E-4	-1.119E-2	-3.3400000000000001E-3	5.4799999999999996E-3	4.5500000000000002E-3	6.4400000000000004E-3	5.0299999999999997E-3	1.1299999999999999E-3	2.9199999999999999E-3	-1.8699999999999999E-3	3.2799999999999999E-3	1.0300000000000001E-3	9.3500000000000007E-3	1.47E-3	7.4099999999999999E-3	-2.3600000000000001E-3	2.0300000000000001E-3	1.1429999999999999E-2	7.0200000000000002E-3	5.7000000000000002E-3	-1.9400000000000001E-3	4.79E-3	-1.6000000000000001E-3	3.99968E-4	-5.64E-3	1.112E-2	5.6800000000000002E-3	6.2899999999999996E-3	-9.2599999999999991E-3	6.3E-3	7.9699999999999997E-3	1.6209999999999999E-2	1.039E-2	-1.992E-2	2.0400000000000001E-3	-8.4399999999999996E-3	1.0200000000000001E-3	2.8250000000000001E-2	2.538E-2	3.79E-3	1.3799999999999999E-3	419.99961999999999	418.99534	418.00456000000003	416.9991	416.00090999999998	414.99986999999999	414.00051999999999	413.00222000000002	411.99829	411.00171	409.99919	408.99524000000002	407.99871999999999	406.99977000000001	405.99774000000002	405.00049000000001	404.00051000000002	402.99716999999998	401.99790000000002	400.99982	399.99815999999998	399.00330000000002	397.99565000000001	397.00083999999998	395.99752000000001	394.9982	394.00405000000001	392.99590999999998	392.00124	391.00225999999998	389.99937999999997	388.99973999999997	388.00367999999997	386.99853999999999	385.995	384.99507999999997	383.99905999999999	382.99705	381.99894999999998	380.99957999999998	379.99511000000001	379.00342000000001	378.00223	376.99734000000001	375.99592000000001	375.00241999999997	374.00391000000002	373.00301999999999	372.00290999999999	371.00385	370.00245000000001	368.99673000000001	368.00472000000002	367.00126	366.00119999999998	365.00344999999999	364.00245000000001	363.00035000000003	361.99828000000002	361.00243	359.99648000000002	359.00031000000001	357.99750999999998	357.00466	356.00283999999999	354.99838999999997	353.99970000000002	352.99790999999999	351.99606999999997	351.00447000000003	349.99605000000003	349.00277	347.99522000000002	347.00216999999998	345.99790999999999	345.00349999999997	344.00281000000001	343.00006000000002	341.99614000000003	340.99961999999999	339.99887999999999	338.99601999999999	338.00081999999998	337.00207	336.00171999999998	334.99673999999999	334.00065999999998	333.00486999999998	331.99837000000002	330.99727999999999	330.00148000000002	329.00308999999999	328.00457999999998	327.00146000000001	325.99572999999998	325.00008000000003	324.00106	322.99901999999997	321.99533000000002	320.99585000000002	320.00162999999998	318.99743000000001	317.99642999999998	317.00063	315.99964	314.99748	314.00076000000001	313.00398000000001	311.99914000000001	310.99714	310.00101999999998	309.00040999999999	308.00308999999999	307.00256000000002	305.99734000000001	304.99610999999999	303.99799999999999	302.99945000000002	301.99808000000002	301.00387999999998	300.00427000000002	1.20473E-4	-1.5299999999999999E-3	-1.0300000000000001E-3	-1.7099999999999999E-3	1.95952E-4	-5.9907500000000002E-4	9.1568800000000001E-4	-1.16E-3	1.14536E-4	-1.5900000000000001E-3	-1.9499999999999999E-3	-5.3744000000000003E-4	1.33E-3	3.8187300000000002E-4	3.8001699999999999E-5	5.4301299999999996E-4	2.4066699999999999E-4	-1.0200000000000001E-3	1.16E-3	-3.1741300000000001E-4	-1.98E-3	1.7549699999999999E-4	-1.6900000000000001E-3	-6.3500799999999995E-4	-1.1900000000000001E-3	-1.8699999999999999E-3	3.0500000000000002E-3	-1.9300000000000001E-3	-9.3735200000000002E-4	-1.2999999999999999E-3	-2.3600000000000001E-3	-1.5924799999999999E-4	1.0499999999999999E-3	-5.4148399999999996E-6	-1.1299999999999999E-3	-1.4813700000000001E-4	-4.5057499999999999E-4	9.2195500000000002E-5	5.1685099999999997E-5	-4.1903600000000002E-4	-4.2900000000000004E-3	4.0194100000000001E-4	3.6600000000000001E-3	-2.1299999999999999E-3	-4.9110400000000002E-4	1.7799999999999999E-3	-2.15E-3	-1.7600000000000001E-3	2.2699999999999999E-3	2.99E-3	-7.9900000000000006E-3	-4.0899999999999999E-3	7.2680200000000003E-5	-3.5100000000000001E-3	2.3400000000000001E-3	-9.9459700000000006E-4	4.28E-3	-4.4799999999999996E-3	-2.0699999999999998E-3	-1.1999999999999999E-3	-3.5012699999999999E-4	6.0800000000000003E-3	7.5274800000000002E-4	6.1500000000000001E-3	-1.7099999999999999E-3	8.09858E-4	-2.1099999999999999E-3	-4.2100000000000002E-3	-2.1800000000000001E-3	-3.0599999999999998E-3	-2.4499999999999999E-3	-1.7700000000000001E-3	1.3699999999999999E-3	-5.2599999999999999E-3	-5.0299999999999997E-3	7.0281599999999999E-4	1.75E-3	3.96E-3	-1.92E-3	-8.2798699999999997E-4	1.72E-3	5.7600000000000004E-3	1.81E-3	5.4799999999999996E-3	-1.2800000000000001E-3	-1.018E-2	-2.5999999999999999E-3	3.5899999999999999E-3	-1.99E-3	-2.2499999999999998E-3	6.0442000000000004E-4	3.2724700000000002E-4	2.7299999999999998E-3	6.96E-3	3.8500000000000001E-3	1.6900000000000001E-3	-1.209E-2	1.0300000000000001E-3	-1.0059999999999999E-2	-1.047E-2	-2.1199999999999999E-3	-8.7500000000000008E-3	-4.7999999999999996E-3	7.2899999999999996E-3	1.5559999999999999E-2	6.5300000000000002E-3	1.2999999999999999E-3	3.7599999999999999E-3	4.3699999999999998E-3	7.11E-3	-1.5140000000000001E-2	1.095E-2	8.0599999999999995E-3	1.7299999999999999E-2	-1.9050000000000001E-2	2.0600000000000002E-3	-1.4149999999999999E-2	-2.5600000000000002E-3	-2.9080000000000002E-2	-2.622E-2	1.8799999999999999E-3	Wavelength / nm


Difference from the mean / %



Vis15018 Difference (D1-Ave)/Ave [%]	350.00310000000002	355.00330000000002	359.99700000000001	364.99639999999999	370.00310000000002	375.00279999999998	379.99959999999999	384.9948	390.00380000000001	394.9975	399.99650000000003	404.9975	409.99880000000002	414.99540000000002	419.99509999999998	424.99829999999997	429.99889999999999	434.99639999999999	439.99630000000002	444.9948	450.00009999999997	454.99579999999997	459.99520000000001	464.99799999999999	470.00069999999999	474.99630000000002	479.99579999999997	484.99709999999999	490	495	499.99610000000001	504.99919999999997	510.00040000000001	514.99779999999998	519.99810000000002	525.00220000000002	529.9982	535.00099999999998	539.99779999999998	545.0018	549.99810000000002	555.00329999999997	559.99670000000003	564.99900000000002	569.99639999999999	574.99969999999996	579.99519999999995	584.99929999999995	589.9973	595.00189999999998	599.99559999999997	604.99659999999994	610.00030000000004	615.00250000000005	619.99639999999999	624.99770000000001	629.9991	635.00030000000004	639.99609999999996	644.99850000000004	649.99829999999997	655.00160000000005	659.99760000000003	664.99580000000003	669.99540000000002	674.99990000000003	679.99720000000002	684.99599999999998	689.99879999999996	695.00049999999999	699.99509999999998	704.9991	709.99549999999999	714.99919999999997	719.99609999999996	724.99879999999996	729.99850000000004	734.99929999999995	739.99879999999996	744.99900000000002	749.9973	755.00019999999995	759.9973	764.99860000000001	769.99639999999999	775.00149999999996	779.9982	784.99570000000006	789.99739999999997	794.99950000000001	799.99869999999999	804.99890000000005	809.99760000000003	815.00120000000004	819.99699999999996	824.99980000000005	829.99620000000004	835.0009	839.99950000000001	844.99739999999997	849.99519999999995	854.99969999999996	859.99749999999995	864.99890000000005	869.99779999999998	875.00109999999995	879.99749999999995	884.99879999999996	889.99850000000004	895.00059999999996	899.99980000000005	905.00350000000003	909.99829999999997	915.00229999999999	919.99810000000002	925.00030000000004	930.00019999999995	935.00120000000004	939.99720000000002	945.00350000000003	950.00130000000001	954.99969999999996	960.00260000000003	965.00469999999996	970.00049999999999	975.00170000000003	979.99890000000005	985.00360000000001	989.99929999999995	995.00319999999999	999.99689999999998	1005.002	1009.997	1014.997	1019.997	1024.999	1029.998	1035	1040	1044.9849999999999	1049.999	1055.001	1059.9949999999999	1064.9960000000001	1069.999	1075.002	1080.0039999999999	1084.998	1089.9970000000001	1095	1099.9960000000001	-1.1172636854913333E-2	-5.1719593802610373E-3	-6.8944767538273496E-3	-7.9386011629684963E-3	-1.0746812650304687E-2	-5.9969948474546302E-3	-2.1214594962429474E-3	-4.8831314056475188E-3	-5.8471734404224214E-3	-3.2042980824072264E-3	-2.6027757252611843E-3	-1.2970986533128678E-3	-3.015244657073886E-3	-5.4153070207815866E-4	-6.5292576032294279E-4	-3.8941727915611066E-3	-1.4755312650416412E-3	-1.5752625406791063E-3	-1.0924489874198217E-3	-3.4621678984608859E-4	-1.2173551561628284E-3	2.3180235603623015E-4	-4.0322690345661564E-4	-1.0819471563450233E-3	-1.1799352668593033E-3	-1.3637318629471874E-3	-1.0147547638500308E-3	-1.0467514544444426E-3	-8.2752459525755749E-4	-1.2411190423907233E-3	-4.9295946997233E-4	-6.8957563342715209E-4	-5.4938049043855698E-4	-9.8497832290743393E-4	-5.4512489807065226E-4	-2.0778749683682137E-3	-9.8877375575535139E-4	-5.4738137177754104E-4	-7.1674671532970702E-4	-5.9099922366729154E-4	-3.1973259749139174E-4	-1.3661964558028196E-3	-9.1692740834164294E-4	-3.4043735304961891E-4	-8.2403166996223806E-5	-6.7881901072922382E-4	-1.0985127900290934E-3	-1.4084391709721067E-3	-1.5431912365530271E-3	-1.6790319030854147E-3	-5.3452890338949737E-4	-5.7883081018555364E-4	-6.779897915677773E-4	3.4463118305106371E-6	-4.6804456481027996E-4	-8.2982616057320521E-4	-8.6977345491679272E-4	-7.4589886323571299E-4	-7.727153037346944E-4	-5.6328576113063471E-4	-1.0329138988390209E-3	-3.6406197933583936E-4	-1.1249908634375495E-3	-8.940792833569129E-4	-9.0590967343966134E-4	-8.9883373515035577E-4	-1.0374011608308296E-3	-6.8220514886977216E-4	-9.4839927282425846E-4	-4.7515963775109082E-4	-1.0543541175219904E-3	-1.1538451217877157E-3	-1.0535937075096455E-3	-9.8712358971842786E-4	-9.0414460175663764E-4	-1.2595844604684494E-3	-1.0723346346344542E-3	-1.1246676057616056E-3	-9.7791477278096214E-4	-8.4159669639002606E-4	-1.0873676723906812E-3	-8.0782756594894797E-4	-1.199356053330184E-3	-2.229085407625201E-3	-1.7599609642177233E-3	-1.5104322638244366E-3	-1.3071783497815243E-3	-7.5196829702045835E-4	-7.7088557506119616E-4	-6.2640991581355539E-4	-4.7593156542311319E-4	-7.3272984977048737E-4	-1.0637081672140569E-3	-9.5179523974166236E-4	-6.0166572686738164E-4	-6.9672443999076053E-4	-6.3952856573397648E-4	-3.9285716609412661E-4	-1.1688814898391426E-3	-1.2433118535391898E-3	-5.8225845229255247E-4	-5.6409789427705557E-4	-7.8645016276077616E-4	-4.3189661195536082E-4	-7.8911258725805362E-4	-9.3465489084201294E-4	-1.2705298422317549E-3	-1.1547258664302018E-3	-9.5356528335724378E-4	-9.0381801613517525E-4	-1.5587682497571274E-3	-1.6121296635994038E-3	-9.3900651141626376E-4	-8.222299641875994E-4	-1.1372246639289037E-3	-1.25471223850204E-3	-4.4148567864806351E-4	-7.4924777530942384E-4	-2.3084738080535361E-3	-1.5293262451392916E-3	-2.0212508768583104E-3	-3.0465064652384741E-3	-5.0529712159860232E-3	-8.381066564948551E-3	-1.0613185824693908E-2	-1.2746766390628897E-2	-1.3694366935707993E-2	-1.485239974133705E-2	-1.7302987861625652E-2	-2.2230310121315676E-2	-2.537785655938906E-2	-3.0803935223362701E-2	-3.995503725225396E-2	-4.7691332530548067E-2	-5.4864830672844027E-2	-6.4834098472496021E-2	-7.1367323991820913E-2	-7.9129408699122467E-2	-8.8957646239870236E-2	-9.8506970758112655E-2	-0.10095418582444396	-0.11136270367063411	-0.11680986196387572	-0.10834263849938085	-9.8185155900356036E-2	-0.10776553515313714	-0.10808026222088682	-9.04169273722744E-2	-8.2422371228958027E-2	-8.4062305806523449E-2	-7.9547127597419304E-2	Vis15027 Difference (D2-Ave)/Ave [%]	350.00310000000002	355.00330000000002	359.99700000000001	364.99639999999999	370.00310000000002	375.00279999999998	379.99959999999999	384.9948	390.00380000000001	394.9975	399.99650000000003	404.9975	409.99880000000002	414.99540000000002	419.99509999999998	424.99829999999997	429.99889999999999	434.99639999999999	439.99630000000002	444.9948	450.00009999999997	454.99579999999997	459.99520000000001	464.99799999999999	470.00069999999999	474.99630000000002	479.99579999999997	484.99709999999999	490	495	499.99610000000001	504.99919999999997	510.00040000000001	514.99779999999998	519.99810000000002	525.00220000000002	529.9982	535.00099999999998	539.99779999999998	545.0018	549.99810000000002	555.00329999999997	559.99670000000003	564.99900000000002	569.99639999999999	574.99969999999996	579.99519999999995	584.99929999999995	589.9973	595.00189999999998	599.99559999999997	604.99659999999994	610.00030000000004	615.00250000000005	619.99639999999999	624.99770000000001	629.9991	635.00030000000004	639.99609999999996	644.99850000000004	649.99829999999997	655.00160000000005	659.99760000000003	664.99580000000003	669.99540000000002	674.99990000000003	679.99720000000002	684.99599999999998	689.99879999999996	695.00049999999999	699.99509999999998	704.9991	709.99549999999999	714.99919999999997	719.99609999999996	724.99879999999996	729.99850000000004	734.99929999999995	739.99879999999996	744.99900000000002	749.9973	755.00019999999995	759.9973	764.99860000000001	769.99639999999999	775.00149999999996	779.9982	784.99570000000006	789.99739999999997	794.99950000000001	799.99869999999999	804.99890000000005	809.99760000000003	815.00120000000004	819.99699999999996	824.99980000000005	829.99620000000004	835.0009	839.99950000000001	844.99739999999997	849.99519999999995	854.99969999999996	859.99749999999995	864.99890000000005	869.99779999999998	875.00109999999995	879.99749999999995	884.99879999999996	889.99850000000004	895.00059999999996	899.99980000000005	905.00350000000003	909.99829999999997	915.00229999999999	919.99810000000002	925.00030000000004	930.00019999999995	935.00120000000004	939.99720000000002	945.00350000000003	950.00130000000001	954.99969999999996	960.00260000000003	965.00469999999996	970.00049999999999	975.00170000000003	979.99890000000005	985.00360000000001	989.99929999999995	995.00319999999999	999.99689999999998	1005.002	1009.997	1014.997	1019.997	1024.999	1029.998	1035	1040	1044.9849999999999	1049.999	1055.001	1059.9949999999999	1064.9960000000001	1069.999	1075.002	1080.0039999999999	1084.998	1089.9970000000001	1095	1099.9960000000001	2.6328042789014886E-3	8.2691211020845723E-4	1.3194076088675925E-3	1.680208789829849E-3	2.9691123018203485E-3	-3.6898895547321634E-3	-7.2129622871518304E-4	-1.2207828512848166E-4	2.7177923477291668E-3	2.0287567740467139E-3	1.7433686461629063E-3	2.0203656443314676E-3	2.531172497425932E-3	1.4250807949650059E-4	3.314853860159E-3	2.6362237156340482E-3	1.0999414884668224E-3	2.0915693266153022E-3	2.4334171757423012E-4	1.2728558450616622E-3	2.1641869442588827E-3	1.1935355353464923E-3	1.3602835297178088E-3	1.7904789224708858E-3	1.6094317039994381E-3	2.2946068547266781E-3	1.7677854483249718E-3	1.2778524248969413E-3	4.7414922754379825E-4	1.8727205479579436E-3	1.2084050723759087E-3	2.3617965444933785E-3	8.6878775233084041E-4	1.8563053008405536E-3	1.6395359530917057E-3	2.2794905593698355E-3	9.5215250552110832E-4	1.3966274706878161E-3	1.6843547810118809E-3	1.3238382609981982E-3	7.5644053552508873E-4	1.5861772410600229E-3	5.6161803762237879E-4	8.5109338265239439E-4	3.7830544853284878E-4	1.1907153138634979E-3	9.6257642469327982E-4	1.4411935703164903E-3	1.2258995804330917E-3	1.2896393978840421E-3	8.5666221603218314E-4	8.7350831353235042E-4	1.5437306023247757E-3	1.6886927921292319E-4	6.4911290009823518E-4	1.0093395748782177E-3	9.6380301760505874E-4	1.1821165020144647E-3	1.2779522331377588E-3	7.5323095964115682E-4	9.8419154511376937E-4	1.0084194648619245E-3	1.3391226471141967E-3	6.4678075813466606E-4	8.7759999614368974E-4	8.1456807247854823E-4	7.2772917252127199E-4	1.7516078144872078E-4	7.3493319852559278E-4	3.3291439588648019E-4	8.3807634984595124E-4	6.7084018707341049E-4	7.9315481352680377E-4	9.6949638276834363E-4	6.6206717612713698E-4	1.0858486728206221E-3	5.7497835639534994E-4	8.1923757070450211E-4	1.0884616601220627E-3	6.8678793954441071E-4	2.7952896540748372E-6	3.1646853097987198E-4	8.3541352680183405E-4	4.9839501744584837E-4	3.7810598769215305E-4	4.7555649093392022E-4	1.4870160282876414E-3	7.8396694795381428E-4	6.5962373950295445E-4	1.2370279850447692E-4	3.5564116976629127E-4	4.3651991049549054E-4	1.3451261046614948E-3	8.3378289197090451E-4	1.6316358694449596E-4	3.5976316537097167E-4	1.8380151692116726E-4	-4.9044588888008786E-4	8.5303478940149482E-4	-1.2358964746949716E-4	-7.8125817648712359E-4	-1.0256325350658287E-3	-7.4275848705049677E-4	1.6165962571365933E-4	-4.7970370060287065E-6	3.1711505224571435E-4	2.2992797518559023E-4	5.1373518138370718E-4	4.8732574677754029E-4	5.3576841164769753E-4	4.1459066375727099E-4	1.3242493665165758E-3	6.7562663625706095E-4	-1.1365450197564581E-3	2.4239649211114112E-4	-1.9372576751697508E-4	-8.5831987268877754E-4	1.5386338242523716E-4	2.1530957630902601E-4	-1.3039053245303303E-4	-4.5577225655036414E-4	-7.5341353273384486E-4	2.2311820955044317E-4	-3.2776464338223526E-3	-2.0977266608282098E-4	6.1864772570832628E-4	1.047680440986523E-3	2.6260573509834031E-3	2.1902516282273706E-4	3.0969706848339882E-3	2.2368303057123248E-3	1.4865169812970373E-3	3.9384384648136189E-3	5.3807941266000884E-3	5.7253264979956007E-3	6.3080720267231806E-3	7.321572087956054E-3	8.0591390398204524E-3	1.1525382604523743E-2	1.1233501151567083E-2	1.6569987946867561E-2	2.5041251270664828E-2	1.9961953569069112E-2	3.445677562792359E-2	3.0364542828576698E-2	4.1270786194248031E-2	5.2955425844962996E-2	5.4993343587130331E-2	4.4674079504063643E-2	4.9713532597198663E-2	5.2782115829226962E-2	Vis15036 Difference (D3-Ave)/Ave [%]	350.00310000000002	355.00330000000002	359.99700000000001	364.99639999999999	370.00310000000002	375.00279999999998	379.99959999999999	384.9948	390.00380000000001	394.9975	399.99650000000003	404.9975	409.99880000000002	414.99540000000002	419.99509999999998	424.99829999999997	429.99889999999999	434.99639999999999	439.99630000000002	444.9948	450.00009999999997	454.99579999999997	459.99520000000001	464.99799999999999	470.00069999999999	474.99630000000002	479.99579999999997	484.99709999999999	490	495	499.99610000000001	504.99919999999997	510.00040000000001	514.99779999999998	519.99810000000002	525.00220000000002	529.9982	535.00099999999998	539.99779999999998	545.0018	549.99810000000002	555.00329999999997	559.99670000000003	564.99900000000002	569.99639999999999	574.99969999999996	579.99519999999995	584.99929999999995	589.9973	595.00189999999998	599.99559999999997	604.99659999999994	610.00030000000004	615.00250000000005	619.99639999999999	624.99770000000001	629.9991	635.00030000000004	639.99609999999996	644.99850000000004	649.99829999999997	655.00160000000005	659.99760000000003	664.99580000000003	669.99540000000002	674.99990000000003	679.99720000000002	684.99599999999998	689.99879999999996	695.00049999999999	699.99509999999998	704.9991	709.99549999999999	714.99919999999997	719.99609999999996	724.99879999999996	729.99850000000004	734.99929999999995	739.99879999999996	744.99900000000002	749.9973	755.00019999999995	759.9973	764.99860000000001	769.99639999999999	775.00149999999996	779.9982	784.99570000000006	789.99739999999997	794.99950000000001	799.99869999999999	804.99890000000005	809.99760000000003	815.00120000000004	819.99699999999996	824.99980000000005	829.99620000000004	835.0009	839.99950000000001	844.99739999999997	849.99519999999995	854.99969999999996	859.99749999999995	864.99890000000005	869.99779999999998	875.00109999999995	879.99749999999995	884.99879999999996	889.99850000000004	895.00059999999996	899.99980000000005	905.00350000000003	909.99829999999997	915.00229999999999	919.99810000000002	925.00030000000004	930.00019999999995	935.00120000000004	939.99720000000002	945.00350000000003	950.00130000000001	954.99969999999996	960.00260000000003	965.00469999999996	970.00049999999999	975.00170000000003	979.99890000000005	985.00360000000001	989.99929999999995	995.00319999999999	999.99689999999998	1005.002	1009.997	1014.997	1019.997	1024.999	1029.998	1035	1040	1044.9849999999999	1049.999	1055.001	1059.9949999999999	1064.9960000000001	1069.999	1075.002	1080.0039999999999	1084.998	1089.9970000000001	1095	1099.9960000000001	8.5398325760304757E-3	4.3450472700525804E-3	5.5750691449788078E-3	6.2583923731386456E-3	7.777700348484338E-3	9.6868844021867941E-3	2.8427557249757953E-3	5.0052096908268255E-3	3.1293810927095749E-3	1.1755413083289368E-3	8.5940707909827802E-4	-7.2326699101859983E-4	4.8407215964795376E-4	3.9902262258165806E-4	-2.6619280997942363E-3	1.2579490759270582E-3	3.7558977654801221E-4	-5.1630678589671404E-4	8.491072698455915E-4	-9.2663905519013668E-4	-9.4683178813359655E-4	-1.4253378913950425E-3	-9.5705662627332895E-4	-7.0853176611390364E-4	-4.2949643714013477E-4	-9.3087499176786395E-4	-7.5303068448641093E-4	-2.3110097047513754E-4	3.5337536770258546E-4	-6.3160150556722055E-4	-7.1544560242537379E-4	-1.6722209110662269E-3	-3.1940726189228337E-4	-8.7132697795414959E-4	-1.0944110549586845E-3	-2.0161559098106499E-4	3.6621250213914082E-5	-8.4924609887005863E-4	-9.6760806570206728E-4	-7.3283903735059093E-4	-4.3670793803369693E-4	-2.1998078527648435E-4	3.5530937075743885E-4	-5.1065602958387741E-4	-2.9590228153662497E-4	-5.1189630318987042E-4	1.3593636531745849E-4	-3.2754399326201248E-5	3.1729165611993549E-4	3.8939250516567705E-4	-3.2213331264268583E-4	-2.9467750336432301E-4	-8.6574081075699826E-4	-1.7231559104343382E-4	-1.8106833528795516E-4	-1.7951341433885577E-4	-9.4029562688265953E-5	-4.362176387621155E-4	-5.0523692935357093E-4	-1.8994519852688345E-4	4.872235372525163E-5	-6.4435748554218136E-4	-2.1413178367664739E-4	2.4729852515888775E-4	2.8309677295971609E-5	8.4265662671807639E-5	3.096719883095577E-4	5.0704436739034602E-4	2.1346607425295951E-4	1.4224524189485139E-4	2.162777677060538E-4	4.830049346994096E-4	2.6043889399762749E-4	1.7627206964761741E-5	2.4207742562950071E-4	1.7373578764782755E-4	4.9735627828219309E-4	3.054300350713643E-4	-1.1054688735526192E-4	1.5480875687373996E-4	1.0845723827366063E-3	4.9135903495520694E-4	3.6394252652834997E-4	1.730690390206715E-3	1.3818549765663404E-3	1.0348757728905163E-3	-1.7983767850611701E-4	-3.1998650933355937E-5	1.1126183558471148E-4	5.0270711730907838E-4	1.2029039565682195E-4	2.9620993926201546E-4	-2.8141793744743793E-4	1.1801234778357499E-4	4.3850213992288563E-4	3.3696127460713135E-4	4.5572704880023009E-4	8.8330305497421441E-4	3.1584670045007289E-4	1.366901500996338E-3	1.3635166287919503E-3	1.589730429330684E-3	1.5292086498233995E-3	2.7023698625375594E-4	7.9390962425209932E-4	6.1753983859629859E-4	1.0406018670580071E-3	6.4099068503472125E-4	4.6623953657970354E-4	3.6804960452239131E-4	1.1441775859998564E-3	2.8788029707132209E-4	2.6337987514776074E-4	1.9587749839554366E-3	8.9482817180644479E-4	1.4484380060415232E-3	1.2998055513256447E-3	5.9538439287304607E-4	2.0931642317001519E-3	1.6597167776364894E-3	2.4770231334086744E-3	3.799919997994203E-3	4.8298530064574373E-3	1.165871299879275E-2	1.0822958490776729E-2	1.2128118664964258E-2	1.2646686494699572E-2	1.2226342390375624E-2	1.708396269882502E-2	1.9133339436470529E-2	2.3141026253676734E-2	2.9317418242088583E-2	3.6016598787463709E-2	4.2310538403935997E-2	4.9139504174873117E-2	5.8526026445734534E-2	6.4045751903838211E-2	7.1070269659302021E-2	7.7432263635376197E-2	8.7273469606529749E-2	8.4384197877559353E-2	8.6321452399969301E-2	9.6847908394847373E-2	7.3885862871434879E-2	6.7820613071755118E-2	6.6494748958875957E-2	5.5124836375952495E-2	3.5423583785097114E-2	3.7748291724894391E-2	3.4348773209324786E-2	2.6765011768192338E-2	Wavelength / nm

Difference from mean / %


WS transfer calibration	300	305	310	315	320	325	330	335	340	345	350	355	360	365	370	375	380	385	390	395	400	405	410	415	420	425	430	435	440	445	450	455	460	465	470	475	480	485	490	495	500	505	510	515	520	525	530	535	540	545	550	555	560	565	570	575	580	585	590	595	600	605	610	615	620	625	630	635	640	645	650	655	660	665	670	675	680	685	690	695	700	705	710	715	720	725	730	735	740	745	750	755	760	765	770	775	780	785	790	795	800	805	810	815	820	825	830	835	840	845	850	855	860	865	870	875	880	885	890	895	900	905	910	915	920	925	930	935	940	945	950	955	960	965	970	975	980	985	990	995	1000	0.2055359711036929	0.20546476634585334	0.20541099058596624	0.19227380680956871	0.19222375633272157	0.19218087268876807	0.19215957553925062	0.19207951417308394	0.19205756650256128	0.19203593600150562	0.19201733100198687	0.19199973177274193	9.8274345827923729E-2	3.5520466635994195E-2	3.5433864556977654E-2	3.5357199413358124E-2	3.5298842386027381E-2	3.5228770428883664E-2	3.5170963130758966E-2	3.5125047781627457E-2	3.508009754644293E-2	3.5038742847179317E-2	3.5003618136461821E-2	3.4968211804367912E-2	3.4937978739000709E-2	3.4909946893970319E-2	3.4881605709428644E-2	3.4858084507793902E-2	3.4837061768517176E-2	3.4816085696044219E-2	3.4796926958426552E-2	3.4779684803217227E-2	3.4763790444181125E-2	3.4749105861821096E-2	3.4735332346762085E-2	3.9034330648800283E-2	3.9079566311057495E-2	3.8785775273185559E-2	3.8245442935383171E-2	3.8058924140706919E-2	3.8043524211148413E-2	3.7876696725378134E-2	3.7868981258399742E-2	3.782961433494756E-2	3.7586923669489992E-2	3.7442412325754071E-2	3.7274594703932934E-2	3.7207871962591871E-2	3.7577946827861787E-2	3.7407164910770417E-2	3.7299700863745046E-2	3.7232834732755966E-2	3.7119544146968643E-2	3.6873018636720073E-2	3.6908926311499557E-2	3.6814499707156507E-2	3.6491074770635387E-2	3.6884791967298339E-2	3.6489002605131909E-2	3.6402102823257003E-2	3.6395650856730917E-2	3.6271980936881887E-2	3.5920574163387675E-2	3.584431696082567E-2	3.5796085602372095E-2	3.5780888439926856E-2	3.5644513084496142E-2	3.5766531976488235E-2	3.5545578165977185E-2	3.5569331445314586E-2	3.542036034390296E-2	3.5380126948227515E-2	3.5347937116303879E-2	3.5229549304622854E-2	3.5223977014826595E-2	3.6261975172666779E-2	3.5503427465172356E-2	3.5246274944706626E-2	3.523733865711047E-2	3.4960037570334147E-2	3.4937836386990613E-2	3.4902770088775549E-2	3.481578612965338E-2	3.4744105793714022E-2	3.5044524709632166E-2	3.4917065888932258E-2	3.4857955322853032E-2	3.5448478520847079E-2	3.519521735713612E-2	3.541444655884745E-2	3.513914351834229E-2	3.6678255853737879E-2	3.5045614742991997E-2	3.5387054801870793E-2	3.4992601544063327E-2	3.4918691744928704E-2	3.5310705593411491E-2	3.4933596816754474E-2	3.5193644753016277E-2	3.5148290351796015E-2	3.5885173215678821E-2	3.5358340115211974E-2	3.5687650758162673E-2	3.5224992248941822E-2	3.5645289235799918E-2	3.4265093470917822E-2	3.4431177360698194E-2	3.4226081072051683E-2	3.4171454255839874E-2	3.4562142997064664E-2	3.4130034129194561E-2	3.4219595655405388E-2	3.5655234508971873E-2	3.5530600641220156E-2	3.5533331193269214E-2	3.4037887518993185E-2	3.4887204918322728E-2	3.4879267150312053E-2	3.6015747420446602E-2	3.4842008357582853E-2	3.5885779404033764E-2	3.8376738529508236E-2	3.778768682061992E-2	3.9311252387405383E-2	4.5669211997002149E-2	4.8139491516385476E-2	5.3245787498215222E-2	4.7674991014678786E-2	4.9431142580919595E-2	5.3254552999027344E-2	5.2235201783108635E-2	5.6636840044908335E-2	6.1232490727610611E-2	7.2556769248328434E-2	8.0598089962094124E-2	9.358199609737472E-2	0.10901517711686677	0.11984707972421596	0.13715527145867634	0.15254912497173465	0.15172882551950689	Test-to-monitor ratio noise	300	305	310	315	320	325	330	335	340	345	350	355	360	365	370	375	380	385	390	395	400	405	410	415	420	425	430	435	440	445	450	455	460	465	470	475	480	485	490	495	500	505	510	515	520	525	530	535	540	545	550	555	560	565	570	575	580	585	590	595	600	605	610	615	620	625	630	635	640	645	650	655	660	665	670	675	680	685	690	695	700	705	710	715	720	725	730	735	740	745	750	755	760	765	770	775	780	785	790	795	800	805	810	815	820	825	830	835	840	845	850	855	860	865	870	875	880	885	890	895	900	905	910	915	920	925	930	935	940	945	950	955	960	965	970	975	980	985	990	995	1000	5.4373475100000001E-3	4.8676086399999999E-3	3.2008128799999999E-3	3.14666236E-3	3.26260392E-3	2.7163837500000002E-3	1.95163744E-3	1.80600317E-3	1.3626061699999999E-3	7.8526370000000004E-4	7.8307842800000001E-4	1.5627854400000001E-3	1.0669329499999999E-3	1.1030236299999999E-3	1.0163876999999999E-3	5.0028248700000001E-4	1.0272620499999999E-3	8.6862580899999995E-4	5.5710669099999998E-4	7.5878929199999997E-4	4.5313592500000001E-4	5.8894359999999996E-4	4.6907097299999999E-4	2.6955878599999999E-4	2.5119082899999998E-4	4.2272905000000001E-4	2.31909733E-4	4.10055241E-4	3.3219231900000001E-4	2.2154070300000001E-4	1.9687678800000001E-4	3.1553256300000001E-4	3.3545763400000001E-4	3.4850640400000001E-4	2.8466505700000002E-4	3.4116837799999999E-4	1.6079343099999999E-4	2.6406352200000001E-4	1.7085969900000001E-4	2.6029590299999998E-4	2.1595800700000001E-4	2.14397803E-4	1.9205557399999999E-4	1.8772417000000001E-4	2.6636908999999999E-4	1.47664608E-4	2.1746856E-4	1.98850478E-4	1.6802315799999999E-4	2.5923245200000001E-4	3.2540421600000001E-4	2.8759422499999998E-4	1.3485740999999999E-4	2.3680689200000001E-4	3.0024214500000001E-4	2.2602739E-4	2.4265833200000001E-4	2.2898749699999999E-4	1.7042915499999999E-4	1.89751128E-4	2.4684299199999999E-4	1.5843338299999999E-4	2.34533703E-4	1.76640316E-4	2.4040428800000001E-4	2.6928982799999997E-4	2.08930074E-4	1.7831578699999999E-4	2.8642913499999999E-4	2.2166248500000001E-4	1.6922482900000001E-4	1.5077198899999999E-4	2.4594540099999999E-4	2.3199558599999999E-4	2.10402927E-4	1.8756623100000001E-4	1.2388853299999999E-4	1.6194012900000001E-4	1.6311648799999999E-4	1.88362413E-4	2.1737916500000001E-4	2.0939566800000001E-4	1.74337208E-4	8.0324465499999995E-5	1.85790148E-4	1.7913266799999999E-4	2.4401111899999999E-4	2.5953085799999999E-4	2.3393590000000001E-4	2.8807791799999999E-4	1.5726013300000001E-4	2.97311251E-4	3.3872447499999999E-4	1.71298838E-4	1.6277211499999999E-4	1.3821743700000001E-4	4.07894843E-4	1.3973070900000001E-4	2.0619981500000001E-4	1.3582229799999999E-4	1.63597631E-4	2.52105143E-4	2.0864096300000001E-4	1.68210879E-4	2.3449701299999999E-4	2.7482255800000003E-4	2.4585102500000001E-4	1.569481E-4	1.8323052500000001E-4	2.5871203100000001E-4	2.26099673E-4	1.6804567400000001E-4	1.2168228099999999E-4	1.7938871999999999E-4	2.7516672400000001E-4	2.2168112999999999E-4	2.7570384099999997E-4	2.12443886E-4	3.2607294099999999E-4	1.6424519700000001E-4	2.59277999E-4	2.7033304099999999E-4	2.1715946999999999E-4	1.57120418E-4	3.5067259400000002E-4	1.8003026800000001E-4	3.1546134900000002E-4	1.3355409900000001E-4	1.41577154E-4	2.5640146599999999E-4	1.48229711E-4	3.1985349700000001E-4	2.2597273300000001E-4	1.3600869899999999E-4	1.90859979E-4	1.5004513499999999E-4	2.3268407899999999E-4	1.7837534399999999E-4	2.5257335700000001E-4	2.4415292400000002E-4	1.7537057699999999E-4	Working STD-to-monitor ratio noise	300	305	310	315	320	325	330	335	340	345	350	355	360	365	370	375	380	385	390	395	400	405	410	415	420	425	430	435	440	445	450	455	460	465	470	475	480	485	490	495	500	505	510	515	520	525	530	535	540	545	550	555	560	565	570	575	580	585	590	595	600	605	610	615	620	625	630	635	640	645	650	655	660	665	670	675	680	685	690	695	700	705	710	715	720	725	730	735	740	745	750	755	760	765	770	775	780	785	790	795	800	805	810	815	820	825	830	835	840	845	850	855	860	865	870	875	880	885	890	895	900	905	910	915	920	925	930	935	940	945	950	955	960	965	970	975	980	985	990	995	1000	6.0507992699999997E-3	3.3874482600000002E-3	3.55368565E-3	2.6857203399999999E-3	2.6193311600000001E-3	3.2160294699999999E-3	1.8459502200000001E-3	1.3418041899999999E-3	1.38168145E-3	1.16971283E-3	1.4294429400000001E-3	1.05849907E-3	9.5087202099999998E-4	6.7177709799999996E-4	1.0059990799999999E-3	1.27924312E-3	7.66143854E-4	5.4981790800000003E-4	4.2246371699999999E-4	5.5811886200000005E-4	6.1871524099999995E-4	4.5474820299999999E-4	3.9969990500000001E-4	3.9864692999999997E-4	3.9091973499999998E-4	3.9645804500000001E-4	4.7941047799999998E-4	2.5879950600000002E-4	2.7481410499999998E-4	2.8510981099999998E-4	2.5835740399999998E-4	3.7956918E-4	2.7551293100000002E-4	2.21081931E-4	1.3399729100000001E-3	3.0111898199999999E-4	2.3981200199999999E-4	9.7129983600000003E-5	3.8611412000000002E-4	2.57499329E-4	2.6479584100000002E-4	2.7394690199999998E-4	3.6943033800000002E-4	2.05851063E-4	2.3548666799999999E-4	2.1860420899999999E-4	2.6965548000000003E-4	1.62492761E-4	2.4424726399999998E-4	1.7753957099999999E-4	1.7275337299999999E-4	2.144716E-4	2.4247403799999999E-4	2.34841064E-4	1.65827137E-4	1.7444623500000001E-4	2.5685363799999997E-4	2.3772326399999999E-4	2.5735957000000003E-4	1.75178002E-4	2.6129847499999998E-4	1.5492573300000001E-4	2.58991564E-4	1.68535057E-4	1.3925679099999999E-4	1.76506934E-4	2.5076137600000002E-4	1.7399507099999999E-4	2.15072872E-4	2.67164561E-4	1.9566767200000001E-4	1.8346515999999999E-4	1.8060008299999999E-4	2.4422496800000001E-4	1.7522445799999999E-4	1.4700892899999999E-4	1.77842107E-4	2.0724082999999999E-4	1.9192047499999999E-4	2.2436853700000001E-4	1.9547483199999999E-4	2.06144899E-4	2.1154742899999999E-4	2.3041891300000001E-4	2.4441943899999999E-4	1.3619693300000001E-4	2.14702792E-4	1.3594291999999999E-4	2.7219785899999999E-4	2.21163271E-4	1.75251819E-4	1.9363811700000001E-4	2.8654991600000001E-4	2.0340890700000001E-4	1.8028340899999999E-4	1.67655361E-4	1.75708226E-4	1.4717575899999999E-4	2.3096793899999999E-4	2.53637942E-4	2.0134883E-4	3.2845303200000002E-4	1.8658576800000001E-4	1.90426805E-4	1.8202017900000001E-4	2.7081997899999999E-4	2.8816304300000002E-4	2.6581876000000002E-4	2.2126097500000001E-4	1.9808191000000001E-4	1.6685019599999999E-4	1.9120764999999999E-4	1.96929566E-4	3.1001627800000001E-4	2.9422498700000001E-4	1.18686379E-4	2.18788918E-4	2.1391747800000001E-4	2.21877568E-4	1.82692448E-4	1.4852841400000001E-4	1.3105276800000001E-4	1.5981372699999999E-4	1.6135886900000001E-4	1.78747526E-4	1.4999962200000001E-4	3.8418371399999998E-4	1.94853511E-4	2.7568989500000002E-4	1.5406371999999999E-4	2.6464048299999998E-4	2.6870992799999998E-4	8.9515861399999994E-5	1.81801824E-4	2.4182302399999999E-4	2.5822972399999999E-4	1.8764512099999999E-4	1.8817996899999999E-4	1.8052314200000001E-4	1.18182888E-4	1.6451796400000001E-4	Working standard 	&	 Transfer standard amplifier calibrations	300	305	310	315	320	325	330	335	340	345	350	355	360	365	370	375	380	385	390	395	400	405	410	415	420	425	430	435	440	445	450	455	460	465	470	475	480	485	490	495	500	505	510	515	520	525	530	535	540	545	550	555	560	565	570	575	580	585	590	595	600	605	610	615	620	625	630	635	640	645	650	655	660	665	670	675	680	685	690	695	700	705	710	715	720	725	730	735	740	745	750	755	760	765	770	775	780	785	790	795	800	805	810	815	820	825	830	835	840	845	850	855	860	865	870	875	880	885	890	895	900	905	910	915	920	925	930	935	940	945	950	955	960	965	970	975	980	985	990	995	1000	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	Monochromator wavelength	300	305	310	315	320	325	330	335	340	345	350	355	360	365	370	375	380	385	390	395	400	405	410	415	420	425	430	435	440	445	450	455	460	465	470	475	480	485	490	495	500	505	510	515	520	525	530	535	540	545	550	555	560	565	570	575	580	585	590	595	600	605	610	615	620	625	630	635	640	645	650	655	660	665	670	675	680	685	690	695	700	705	710	715	720	725	730	735	740	745	750	755	760	765	770	775	780	785	790	795	800	805	810	815	820	825	830	835	840	845	850	855	860	865	870	875	880	885	890	895	900	905	910	915	920	925	930	935	940	945	950	955	960	965	970	975	980	985	990	995	1000	1.4093988999999999E-2	1.2687426999999999E-2	1.0729953E-2	8.7148473000000001E-3	6.6631948999999998E-3	1.4093988999999999E-2	1.2687426999999999E-2	1.0729953E-2	8.7148473000000001E-3	6.6631948999999998E-3	4.4696950000000001E-3	4.3085053999999999E-3	4.1462699999999996E-3	3.9827161999999999E-3	3.8177002999999999E-3	3.6519120999999998E-3	3.4957136999999999E-3	3.3683303999999998E-3	3.1859157999999999E-3	2.9632640000000002E-3	2.7610457E-3	2.5594945E-3	2.3568085999999999E-3	2.1411916E-3	1.9349435999999999E-3	1.7583423000000001E-3	1.5745625E-3	1.3852612999999999E-3	1.2165889999999999E-3	1.0733556E-3	9.5555342999999995E-4	8.4231264000000005E-4	7.4264668999999997E-4	6.6034052999999998E-4	5.8348505999999999E-4	5.0528789999999997E-4	4.2489055E-4	3.5138075999999999E-4	3.0080968000000002E-4	2.7538702000000001E-4	2.5792565E-4	2.391111E-4	2.1545540999999999E-4	1.9251030999999999E-4	1.7432489E-4	1.5628663999999999E-4	1.3499962E-4	1.136952E-4	9.5318996000000002E-5	8.0646976000000003E-5	7.0466834999999997E-5	6.3044607999999998E-5	5.5487115E-5	4.9998471E-5	4.7554244E-5	4.7119822000000003E-5	4.5415494000000003E-5	4.2566837000000002E-5	4.0429677000000001E-5	4.0608366999999999E-5	4.1455907000000003E-5	4.1477538999999997E-5	4.2377377999999998E-5	4.5856468000000003E-5	5.0953625999999997E-5	5.6832980999999997E-5	6.3259962000000004E-5	6.9871464999999994E-5	7.7947056999999993E-5	8.7314053000000003E-5	9.4326817000000006E-5	9.5591298000000002E-5	9.1246664000000003E-5	8.4377774000000006E-5	7.7826837E-5	7.1720606000000002E-5	6.4176303999999995E-5	5.4510325000000001E-5	4.5273474999999998E-5	4.0157712999999999E-5	4.0219339999999999E-5	4.3504300000000003E-5	4.7003625E-5	4.9732898000000001E-5	5.2861137999999998E-5	5.9085756000000002E-5	6.8721187000000006E-5	7.9549673999999997E-5	8.8710571000000005E-5	9.5639982000000003E-5	1.0081793E-4	1.0526568E-4	1.0842606E-4	1.1342452E-4	1.2289741E-4	1.3343191000000001E-4	1.4110144000000001E-4	1.5090930000000001E-4	1.6684383000000001E-4	1.8936126E-4	2.1317109E-4	2.3156184999999999E-4	2.4054341999999999E-4	2.4020874E-4	2.3885110999999999E-4	2.4439722999999999E-4	2.5049803999999999E-4	2.4595324E-4	2.3188422000000001E-4	2.1822677999999999E-4	2.0956138999999999E-4	2.0871822E-4	2.1139621000000001E-4	2.1139933000000001E-4	2.0854958E-4	2.0379048000000001E-4	2.0144969000000001E-4	2.0265693E-4	2.0346585E-4	2.0369419E-4	2.0450926999999999E-4	2.1116350000000001E-4	2.2634873000000001E-4	2.5631618000000002E-4	3.0316718000000001E-4	3.6949792E-4	4.6136564999999999E-4	5.8262370000000002E-4	7.3076173000000003E-4	9.0853555999999996E-4	1.1297734000000001E-3	1.4042868000000001E-3	1.7248452999999999E-3	2.0845386000000001E-3	2.4821399999999999E-3	2.9188708999999999E-3	3.3975146000000001E-3	3.9358963E-3	5.1324511999999997E-3	7.1594333000000003E-3	8.7385038000000002E-3	Bandpass error	300	305	310	315	320	325	330	335	340	345	350	355	360	365	370	375	380	385	390	395	400	405	410	415	420	425	430	435	440	445	450	455	460	465	470	475	480	485	490	495	500	505	510	515	520	525	530	535	540	545	550	555	560	565	570	575	580	585	590	595	600	605	610	615	620	625	630	635	640	645	650	655	660	665	670	675	680	685	690	695	700	705	710	715	720	725	730	735	740	745	750	755	760	765	770	775	780	785	790	795	800	805	810	815	820	825	830	835	840	845	850	855	860	865	870	875	880	885	890	895	900	905	910	915	920	925	930	935	940	945	950	955	960	965	970	975	980	985	990	995	1000	1.8124504E-2	1.8124504E-2	1.8124504E-2	1.8124504E-2	1.8124504E-2	1.8124504E-2	1.8124504E-2	1.8124504E-2	1.8124504E-2	1.8124504E-2	1.8124504E-2	1.7007947999999998E-2	1.5900557999999999E-2	1.4803777000000001E-2	1.3719352000000001E-2	1.2649425000000001E-2	1.1596644E-2	1.0564316000000001E-2	9.5566316000000005E-3	8.5789626999999997E-3	7.6382869999999997E-3	6.6232560999999997E-3	5.8127038999999997E-3	5.1159450000000002E-3	4.4960273999999998E-3	3.9275821000000002E-3	3.3969522E-3	2.8979933999999999E-3	2.4354425000000001E-3	2.0251717999999999E-3	1.6922217000000001E-3	1.4462295E-3	1.2512774E-3	1.0939735E-3	9.6212274999999997E-4	8.4873828999999996E-4	7.4881158999999997E-4	6.5956189000000004E-4	5.7880832000000001E-4	5.0791244999999995E-4	4.5017308000000001E-4	4.0420103999999998E-4	3.6491903E-4	3.3102762999999999E-4	3.0172412000000002E-4	2.7761468999999998E-4	2.5698027999999999E-4	2.3845103999999999E-4	2.2333355000000001E-4	2.1267901999999999E-4	2.0620997999999999E-4	2.0152448E-4	1.9699596999999999E-4	1.9228761E-4	1.8686838999999999E-4	1.8075137999999999E-4	1.7357599000000001E-4	1.6555098999999999E-4	1.5778010999999999E-4	1.5073674E-4	1.4483703E-4	1.3938933E-4	1.3461475999999999E-4	1.314066E-4	1.3003660999999999E-4	1.2935181999999999E-4	1.2927216E-4	1.3097207E-4	1.3496434999999999E-4	1.4110342000000001E-4	1.4930558000000001E-4	1.5886287999999999E-4	1.6804261E-4	1.7529409000000001E-4	1.7925944E-4	1.7917704000000001E-4	1.7605003000000001E-4	1.7178311E-4	1.6803146E-4	1.6580522999999999E-4	1.6436909999999999E-4	1.6232369999999999E-4	1.5938578999999999E-4	1.5549243000000001E-4	1.5038850000000001E-4	1.4475748999999999E-4	1.3964655E-4	1.3682650999999999E-4	1.3772529999999999E-4	1.4416327E-4	1.5563221999999999E-4	1.6939169E-4	1.8260187E-4	1.9351190999999999E-4	2.0362308E-4	2.1661702999999999E-4	2.3448503999999999E-4	2.5563073999999999E-4	2.7697282999999999E-4	2.9740788999999999E-4	3.1963812999999999E-4	3.4826941E-4	3.8753413E-4	4.3926130999999999E-4	5.0318423E-4	5.7677599000000002E-4	6.5280182000000003E-4	7.2108401000000005E-4	7.7381849999999996E-4	8.0786029999999997E-4	8.2268743999999998E-4	8.2107651000000003E-4	8.0988429999999997E-4	7.9648868999999999E-4	7.8150577999999997E-4	7.5813094000000002E-4	7.1788303999999995E-4	6.5832523000000003E-4	5.8734013000000002E-4	5.2597231000000005E-4	5.1609398000000001E-4	5.7420132999999997E-4	6.9603004999999995E-4	8.7518768999999999E-4	1.1248616E-3	1.4800080999999999E-3	1.9060812999999999E-3	2.3776703999999998E-3	2.9061004000000001E-3	3.4575270000000002E-3	4.0242892000000004E-3	4.6234815999999998E-3	5.2621496E-3	5.9424118000000001E-3	6.6519511999999998E-3	7.3949636000000003E-3	8.1679477000000007E-3	8.9652065999999992E-3	9.7951478000000008E-3	1.0669741E-2	1.1577595E-2	Reproducibility and other components	300	305	310	315	320	325	330	335	340	345	350	355	360	365	370	375	380	385	390	395	400	405	410	415	420	425	430	435	440	445	450	455	460	465	470	475	480	485	490	495	500	505	510	515	520	525	530	535	540	545	550	555	560	565	570	575	580	585	590	595	600	605	610	615	620	625	630	635	640	645	650	655	660	665	670	675	680	685	690	695	700	705	710	715	720	725	730	735	740	745	750	755	760	765	770	775	780	785	790	795	800	805	810	815	820	825	830	835	840	845	850	855	860	865	870	875	880	885	890	895	900	905	910	915	920	925	930	935	940	945	950	955	960	965	970	975	980	985	990	995	1000	2.3910469660125E-2	2.6593623983211596E-2	1.7986614003514673E-2	6.0043550537431352E-3	8.5118820916479602E-3	3.1918834348709795E-3	1.6783592510627238E-2	4.0830979844803938E-3	5.848307732293812E-3	7.2512985894855227E-3	4.9025299118038738E-3	4.7993083845130902E-3	5.425984855691123E-3	9.8694068485319503E-3	3.0338395737317392E-3	2.9477202220955382E-3	1.4356044100774399E-3	3.8606561413616195E-3	9.5241922929154574E-4	3.1347315220562775E-3	3.2318733315044434E-3	4.8694003568074276E-3	1.3085247377742633E-3	2.0246345737113692E-3	4.1396505371604133E-3	1.8365917720873999E-3	1.6841313034080866E-3	1.0437877336814017E-3	1.3376248246801399E-3	4.0751605774847621E-4	2.6853014653841173E-4	1.7942007310951403E-3	1.0902543988105104E-3	4.2032656618309216E-4	9.5173990245788842E-4	1.3751765429230003E-3	4.349980530953992E-4	8.146371389099712E-4	7.7187756584682677E-4	1.8683733300344984E-3	1.7131358084271399E-3	2.1238513247141648E-3	8.5672245281418955E-4	3.5608073082269592E-4	1.8283129058346266E-3	2.322672516004333E-3	1.4573119977854428E-3	2.4503511058750005E-3	1.6779677332903597E-3	8.1260467412753773E-4	2.0393675979282194E-3	1.9932122430131737E-3	2.1210513100472432E-3	3.1457303588320992E-3	1.3664899370933817E-3	9.8926163897888365E-4	1.785339286236782E-3	1.5875762705736729E-3	2.146942785061447E-3	2.0436154059313965E-3	1.4692237248612454E-3	1.2730946749802241E-3	1.4544215067337138E-3	7.1134618492361534E-4	9.4902639830803787E-4	1.2641934348975887E-3	1.0343979447610121E-3	8.7002848892120833E-4	9.0782016891945746E-4	1.3382000459317969E-3	1.183511772380338E-3	1.1611723829917787E-3	1.3707120003707929E-3	2.0590940673984046E-3	1.9129634897503685E-3	1.3749187518559158E-3	2.077367659617468E-3	1.4425564794416255E-3	4.4444236114924899E-4	2.287338272343723E-3	2.4532277834170006E-3	1.6569796910540344E-3	9.8240072026565899E-4	1.7058998048329783E-3	9.1731828438217501E-4	1.4674279748470031E-3	8.8962777974899534E-4	5.8495579689571539E-4	7.5007317375519759E-4	1.1668278528601291E-3	1.6306615601507082E-3	1.5946634315952256E-3	8.7724736624266147E-4	2.272951427588064E-3	2.1972891026585529E-3	1.6157935310594435E-3	9.2173447254321561E-4	1.0208417690271887E-3	1.195556327539461E-3	1.2110499714124076E-3	1.1169430956108931E-3	5.0501608525436396E-4	9.5714611532859322E-4	1.12553777419083E-3	9.8230742051902235E-4	1.7319906732785756E-3	1.3888694429697104E-3	1.6934799752496266E-3	2.2663119292894247E-4	1.1576245975696746E-3	9.9244535351797033E-4	2.1972040852014968E-3	1.2534999139824292E-3	1.2358063842613015E-3	5.7870923879204674E-4	1.5301469914126814E-3	4.3483360259467341E-4	1.0846354982551355E-3	3.9153533158456377E-4	2.1398019719110495E-4	5.8380843726876656E-4	6.3288714480531021E-5	5.5677416056093261E-4	2.5025211842633547E-3	3.0843103028750429E-4	8.7808342093668925E-4	1.85735180537763E-3	1.4156407233172959E-3	2.3998429106820178E-3	2.1768248186850676E-3	2.6742585676899572E-3	3.9143855952946654E-3	3.4279343491783461E-3	9.4578233651876039E-4	2.3949690367248738E-3	3.7858425010307765E-3	6.3315348380247769E-3	7.7759583340791492E-3	1.0564149309707753E-2	1.2105937013248438E-2	1.2650015651242056E-2	Relative combined uncertainty	300	305	310	315	320	325	330	335	340	345	350	355	360	365	370	375	380	385	390	395	400	405	410	415	420	425	430	435	440	445	450	455	460	465	470	475	480	485	490	495	500	505	510	515	520	525	530	535	540	545	550	555	560	565	570	575	580	585	590	595	600	605	610	615	620	625	630	635	640	645	650	655	660	665	670	675	680	685	690	695	700	705	710	715	720	725	730	735	740	745	750	755	760	765	770	775	780	785	790	795	800	805	810	815	820	825	830	835	840	845	850	855	860	865	870	875	880	885	890	895	900	905	910	915	920	925	930	935	940	945	950	955	960	965	970	975	980	985	990	995	1000	0.21	0.21	0.21	0.19	0.19	0.19	0.19	0.19	0.19	0.19	0.19	0.19	0.1	0.04	3.9E-2	3.7999999999999999E-2	3.7999999999999999E-2	3.6999999999999998E-2	3.6999999999999998E-2	3.6999999999999998E-2	3.6999999999999998E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.9E-2	3.9E-2	3.9E-2	3.9E-2	3.7999999999999999E-2	3.7999999999999999E-2	3.7999999999999999E-2	3.7999999999999999E-2	3.7999999999999999E-2	3.7999999999999999E-2	3.7999999999999999E-2	3.7999999999999999E-2	3.7999999999999999E-2	3.7999999999999999E-2	3.7999999999999999E-2	3.7999999999999999E-2	3.7999999999999999E-2	3.7999999999999999E-2	3.6999999999999998E-2	3.6999999999999998E-2	3.6999999999999998E-2	3.6999999999999998E-2	3.6999999999999998E-2	3.6999999999999998E-2	3.6999999999999998E-2	3.6999999999999998E-2	3.6999999999999998E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.6999999999999998E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.6999999999999998E-2	3.5000000000000003E-2	3.5999999999999997E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.5999999999999997E-2	3.5000000000000003E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.5999999999999997E-2	3.4000000000000002E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.5999999999999997E-2	3.5000000000000003E-2	3.5999999999999997E-2	3.9E-2	3.7999999999999999E-2	0.04	4.5999999999999999E-2	4.8000000000000001E-2	5.3999999999999999E-2	4.8000000000000001E-2	0.05	5.3999999999999999E-2	5.2999999999999999E-2	5.7000000000000002E-2	6.2E-2	7.2999999999999995E-2	8.1000000000000003E-2	9.4E-2	0.11	0.12	0.14000000000000001	0.15	0.15	Spectral Responsivity Transfer Relative combined uncertainty	300	305	310	315	320	325	330	335	340	345	350	355	360	365	370	375	380	385	390	395	400	405	410	415	420	425	430	435	440	445	450	455	460	465	470	475	480	485	490	495	500	505	510	515	520	525	530	535	540	545	550	555	560	565	570	575	580	585	590	595	600	605	610	615	620	625	630	635	640	645	650	655	660	665	670	675	680	685	690	695	700	705	710	715	720	725	730	735	740	745	750	755	760	765	770	775	780	785	790	795	800	805	810	815	820	825	830	835	840	845	850	855	860	865	870	875	880	885	890	895	900	905	910	915	920	925	930	935	940	945	950	955	960	965	970	975	980	985	990	995	1000	2.9000000000000001E-2	3.2000000000000001E-2	4.5999999999999999E-2	1.9E-2	2.1000000000000001E-2	0.02	3.2000000000000001E-2	1.4E-2	1.4999999999999999E-2	1.2E-2	1.4E-2	0.01	1.6E-2	4.3999999999999997E-2	0.06	3.9E-2	1.2E-2	7.4000000000000003E-3	1.0999999999999999E-2	9.5999999999999992E-3	8.2000000000000007E-3	7.6E-3	8.5000000000000006E-3	5.8999999999999999E-3	7.0000000000000001E-3	8.9999999999999993E-3	5.5999999999999999E-3	6.4000000000000003E-3	5.7000000000000002E-3	5.8999999999999999E-3	5.8999999999999999E-3	6.8999999999999999E-3	5.1999999999999998E-3	5.1000000000000004E-3	7.0000000000000001E-3	7.1999999999999998E-3	5.1000000000000004E-3	5.1999999999999998E-3	5.1000000000000004E-3	5.4000000000000003E-3	5.3E-3	5.4999999999999997E-3	5.1000000000000004E-3	5.0000000000000001E-3	5.4999999999999997E-3	5.7000000000000002E-3	5.4999999999999997E-3	5.5999999999999999E-3	5.4000000000000003E-3	5.1000000000000004E-3	5.4999999999999997E-3	5.4000000000000003E-3	5.4000000000000003E-3	6.0000000000000001E-3	5.3E-3	5.1000000000000004E-3	5.4000000000000003E-3	5.4000000000000003E-3	5.4999999999999997E-3	5.4999999999999997E-3	5.4000000000000003E-3	5.3E-3	5.3E-3	5.1999999999999998E-3	5.1999999999999998E-3	5.3E-3	5.1999999999999998E-3	5.1000000000000004E-3	5.3E-3	5.3E-3	5.1999999999999998E-3	5.3E-3	5.1999999999999998E-3	5.5999999999999999E-3	5.4000000000000003E-3	5.3E-3	5.5999999999999999E-3	5.1999999999999998E-3	5.0000000000000001E-3	5.4999999999999997E-3	5.5999999999999999E-3	5.3E-3	5.1999999999999998E-3	5.3E-3	5.1000000000000004E-3	5.1999999999999998E-3	5.1999999999999998E-3	5.1000000000000004E-3	5.1000000000000004E-3	5.3E-3	5.4000000000000003E-3	5.4000000000000003E-3	5.1999999999999998E-3	5.5999999999999999E-3	5.4999999999999997E-3	5.3E-3	5.1999999999999998E-3	5.1999999999999998E-3	5.1999999999999998E-3	5.1999999999999998E-3	5.4000000000000003E-3	5.1000000000000004E-3	5.1000000000000004E-3	5.1000000000000004E-3	5.3E-3	5.3E-3	5.1999999999999998E-3	5.5999999999999999E-3	5.3E-3	5.1999999999999998E-3	5.3E-3	5.4999999999999997E-3	5.3E-3	5.8999999999999999E-3	5.3E-3	5.4000000000000003E-3	5.1000000000000004E-3	5.1000000000000004E-3	5.0000000000000001E-3	5.1999999999999998E-3	5.1000000000000004E-3	5.1000000000000004E-3	5.1000000000000004E-3	5.7000000000000002E-3	5.1000000000000004E-3	5.1999999999999998E-3	5.5999999999999999E-3	5.1999999999999998E-3	5.8999999999999999E-3	5.5999999999999999E-3	7.1000000000000004E-3	6.6E-3	7.6E-3	7.1999999999999998E-3	6.7999999999999996E-3	0.01	1.0999999999999999E-2	1.2E-2	1.4999999999999999E-2	1.6E-2	4.8000000000000001E-2	2.8000000000000001E-2	2.1999999999999999E-2	3.5999999999999997E-2	2.7E-2	4.2999999999999997E-2	3.5000000000000003E-2	4.8000000000000001E-2	4.8000000000000001E-2	5.1999999999999998E-2	0.06	6.3E-2	5.8999999999999997E-2	4.4999999999999998E-2	5.3999999999999999E-2	4.5999999999999999E-2	4.4999999999999998E-2	4.4999999999999998E-2	3.7999999999999999E-2	4.2999999999999997E-2	4.1000000000000002E-2	Detector Stability	300	305	310	315	320	325	330	335	340	345	350	355	360	365	370	375	380	385	390	395	400	405	410	415	420	425	430	435	440	445	450	455	460	465	470	475	480	485	490	495	500	505	510	515	520	525	530	535	540	545	550	555	560	565	570	575	580	585	590	595	600	605	610	615	620	625	630	635	640	645	650	655	660	665	670	675	680	685	690	695	700	705	710	715	720	725	730	735	740	745	750	755	760	765	770	775	780	785	790	795	800	805	810	815	820	825	830	835	840	845	850	855	860	865	870	875	880	885	890	895	900	905	910	915	920	925	930	935	940	945	950	955	960	965	970	975	980	985	990	995	1000	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Relative expanded uncertainty (k = 2)	300	305	310	315	320	325	330	335	340	345	350	355	360	365	370	375	380	385	390	395	400	405	410	415	420	425	430	435	440	445	450	455	460	465	470	475	480	485	490	495	500	505	510	515	520	525	530	535	540	545	550	555	560	565	570	575	580	585	590	595	600	605	610	615	620	625	630	635	640	645	650	655	660	665	670	675	680	685	690	695	700	705	710	715	720	725	730	735	740	745	750	755	760	765	770	775	780	785	790	795	800	805	810	815	820	825	830	835	840	845	850	855	860	865	870	875	880	885	890	895	900	905	910	915	920	925	930	935	940	945	950	955	960	965	970	975	980	985	990	995	1000	0.42	0.42	0.42	0.38	0.38	0.38	0.38	0.38	0.38	0.38	0.38	0.38	0.2	0.08	7.8E-2	7.5999999999999998E-2	7.5999999999999998E-2	7.3999999999999996E-2	7.3999999999999996E-2	7.3999999999999996E-2	7.3999999999999996E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.0000000000000007E-2	7.0000000000000007E-2	7.0000000000000007E-2	7.0000000000000007E-2	7.0000000000000007E-2	7.0000000000000007E-2	7.0000000000000007E-2	7.0000000000000007E-2	7.0000000000000007E-2	7.8E-2	7.8E-2	7.8E-2	7.8E-2	7.5999999999999998E-2	7.5999999999999998E-2	7.5999999999999998E-2	7.5999999999999998E-2	7.5999999999999998E-2	7.5999999999999998E-2	7.5999999999999998E-2	7.5999999999999998E-2	7.5999999999999998E-2	7.5999999999999998E-2	7.5999999999999998E-2	7.5999999999999998E-2	7.5999999999999998E-2	7.5999999999999998E-2	7.3999999999999996E-2	7.3999999999999996E-2	7.3999999999999996E-2	7.3999999999999996E-2	7.3999999999999996E-2	7.3999999999999996E-2	7.3999999999999996E-2	7.3999999999999996E-2	7.3999999999999996E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.3999999999999996E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.0000000000000007E-2	7.0000000000000007E-2	7.0000000000000007E-2	7.0000000000000007E-2	7.0000000000000007E-2	7.0000000000000007E-2	7.0000000000000007E-2	7.0000000000000007E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.3999999999999996E-2	7.0000000000000007E-2	7.1999999999999995E-2	7.0000000000000007E-2	7.0000000000000007E-2	7.1999999999999995E-2	7.0000000000000007E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.0000000000000007E-2	7.0000000000000007E-2	7.0000000000000007E-2	7.0000000000000007E-2	7.0000000000000007E-2	7.0000000000000007E-2	7.0000000000000007E-2	7.1999999999999995E-2	7.1999999999999995E-2	7.1999999999999995E-2	6.8000000000000005E-2	7.0000000000000007E-2	7.0000000000000007E-2	7.1999999999999995E-2	7.0000000000000007E-2	7.1999999999999995E-2	7.8E-2	7.5999999999999998E-2	0.08	9.1999999999999998E-2	9.6000000000000002E-2	0.11	9.6000000000000002E-2	0.1	0.11	0.11	0.11	0.12	0.15	0.16	0.19	0.22	0.24	0.28000000000000003	0.3	0.3	300	305	310	315	320	325	330	335	340	345	350	355	360	365	370	375	380	385	390	395	400	405	410	415	420	425	430	435	440	445	450	455	460	465	470	475	480	485	490	495	500	505	510	515	520	525	530	535	540	545	550	555	560	565	570	575	580	585	590	595	600	605	610	615	620	625	630	635	640	645	650	655	660	665	670	675	680	685	690	695	700	705	710	715	720	725	730	735	740	745	750	755	760	765	770	775	780	785	790	795	800	805	810	815	820	825	830	835	840	845	850	855	860	865	870	875	880	885	890	895	900	905	910	915	920	925	930	935	940	945	950	955	960	965	970	975	980	985	990	995	1000	2.9000000000000001E-2	3.2000000000000001E-2	4.5999999999999999E-2	1.9E-2	2.1000000000000001E-2	0.02	3.2000000000000001E-2	1.4E-2	1.4999999999999999E-2	1.2E-2	1.4E-2	0.01	1.6E-2	4.3999999999999997E-2	0.06	3.9E-2	1.2E-2	7.4000000000000003E-3	1.0999999999999999E-2	9.5999999999999992E-3	8.2000000000000007E-3	7.6E-3	8.5000000000000006E-3	5.8999999999999999E-3	7.0000000000000001E-3	8.9999999999999993E-3	5.5999999999999999E-3	6.4000000000000003E-3	5.7000000000000002E-3	5.8999999999999999E-3	5.8999999999999999E-3	6.8999999999999999E-3	5.1999999999999998E-3	5.1000000000000004E-3	7.0000000000000001E-3	7.1999999999999998E-3	5.1000000000000004E-3	5.1999999999999998E-3	5.1000000000000004E-3	5.4000000000000003E-3	5.3E-3	5.4999999999999997E-3	5.1000000000000004E-3	5.0000000000000001E-3	5.4999999999999997E-3	5.7000000000000002E-3	5.4999999999999997E-3	5.5999999999999999E-3	5.4000000000000003E-3	5.1000000000000004E-3	5.4999999999999997E-3	5.4000000000000003E-3	5.4000000000000003E-3	6.0000000000000001E-3	5.3E-3	5.1000000000000004E-3	5.4000000000000003E-3	5.4000000000000003E-3	5.4999999999999997E-3	5.4999999999999997E-3	5.4000000000000003E-3	5.3E-3	5.3E-3	5.1999999999999998E-3	5.1999999999999998E-3	5.3E-3	5.1999999999999998E-3	5.1000000000000004E-3	5.3E-3	5.3E-3	5.1999999999999998E-3	5.3E-3	5.1999999999999998E-3	5.5999999999999999E-3	5.4000000000000003E-3	5.3E-3	5.5999999999999999E-3	5.1999999999999998E-3	5.0000000000000001E-3	5.4999999999999997E-3	5.5999999999999999E-3	5.3E-3	5.1999999999999998E-3	5.3E-3	5.1000000000000004E-3	5.1999999999999998E-3	5.1999999999999998E-3	5.1000000000000004E-3	5.1000000000000004E-3	5.3E-3	5.4000000000000003E-3	5.4000000000000003E-3	5.1999999999999998E-3	5.5999999999999999E-3	5.4999999999999997E-3	5.3E-3	5.1999999999999998E-3	5.1999999999999998E-3	5.1999999999999998E-3	5.1999999999999998E-3	5.4000000000000003E-3	5.1000000000000004E-3	5.1000000000000004E-3	5.1000000000000004E-3	5.3E-3	5.3E-3	5.1999999999999998E-3	5.5999999999999999E-3	5.3E-3	5.1999999999999998E-3	5.3E-3	5.4999999999999997E-3	5.3E-3	5.8999999999999999E-3	5.3E-3	5.4000000000000003E-3	5.1000000000000004E-3	5.1000000000000004E-3	5.0000000000000001E-3	5.1999999999999998E-3	5.1000000000000004E-3	5.1000000000000004E-3	5.1000000000000004E-3	5.7000000000000002E-3	5.1000000000000004E-3	5.1999999999999998E-3	5.5999999999999999E-3	5.1999999999999998E-3	5.8999999999999999E-3	5.5999999999999999E-3	7.1000000000000004E-3	6.6E-3	7.6E-3	7.1999999999999998E-3	6.7999999999999996E-3	0.01	1.0999999999999999E-2	1.2E-2	1.4999999999999999E-2	1.6E-2	4.8000000000000001E-2	2.8000000000000001E-2	2.1999999999999999E-2	3.5999999999999997E-2	2.7E-2	4.2999999999999997E-2	3.5000000000000003E-2	4.8000000000000001E-2	4.8000000000000001E-2	5.1999999999999998E-2	0.06	6.3E-2	5.8999999999999997E-2	4.4999999999999998E-2	5.3999999999999999E-2	4.5999999999999999E-2	4.4999999999999998E-2	4.4999999999999998E-2	3.7999999999999999E-2	4.2999999999999997E-2	4.1000000000000002E-2	300	305	310	315	320	325	330	335	340	345	350	355	360	365	370	375	380	385	390	395	400	405	410	415	420	425	430	435	440	445	450	455	460	465	470	475	480	485	490	495	500	505	510	515	520	525	530	535	540	545	550	555	560	565	570	575	580	585	590	595	600	605	610	615	620	625	630	635	640	645	650	655	660	665	670	675	680	685	690	695	700	705	710	715	720	725	730	735	740	745	750	755	760	765	770	775	780	785	790	795	800	805	810	815	820	825	830	835	840	845	850	855	860	865	870	875	880	885	890	895	900	905	910	915	920	925	930	935	940	945	950	955	960	965	970	975	980	985	990	995	1000	2.9000000000000001E-2	3.2000000000000001E-2	4.5999999999999999E-2	1.9E-2	2.1000000000000001E-2	0.02	3.2000000000000001E-2	1.4E-2	1.4999999999999999E-2	1.2E-2	1.4E-2	0.01	1.6E-2	4.3999999999999997E-2	0.06	3.9E-2	1.2E-2	7.4000000000000003E-3	1.0999999999999999E-2	9.5999999999999992E-3	8.2000000000000007E-3	7.6E-3	8.5000000000000006E-3	5.8999999999999999E-3	7.0000000000000001E-3	8.9999999999999993E-3	5.5999999999999999E-3	6.4000000000000003E-3	5.7000000000000002E-3	5.8999999999999999E-3	5.8999999999999999E-3	6.8999999999999999E-3	5.1999999999999998E-3	5.1000000000000004E-3	7.0000000000000001E-3	7.1999999999999998E-3	5.1000000000000004E-3	5.1999999999999998E-3	5.1000000000000004E-3	5.4000000000000003E-3	5.3E-3	5.4999999999999997E-3	5.1000000000000004E-3	5.0000000000000001E-3	5.4999999999999997E-3	5.7000000000000002E-3	5.4999999999999997E-3	5.5999999999999999E-3	5.4000000000000003E-3	5.1000000000000004E-3	5.4999999999999997E-3	5.4000000000000003E-3	5.4000000000000003E-3	6.0000000000000001E-3	5.3E-3	5.1000000000000004E-3	5.4000000000000003E-3	5.4000000000000003E-3	5.4999999999999997E-3	5.4999999999999997E-3	5.4000000000000003E-3	5.3E-3	5.3E-3	5.1999999999999998E-3	5.1999999999999998E-3	5.3E-3	5.1999999999999998E-3	5.1000000000000004E-3	5.3E-3	5.3E-3	5.1999999999999998E-3	5.3E-3	5.1999999999999998E-3	5.5999999999999999E-3	5.4000000000000003E-3	5.3E-3	5.5999999999999999E-3	5.1999999999999998E-3	5.0000000000000001E-3	5.4999999999999997E-3	5.5999999999999999E-3	5.3E-3	5.1999999999999998E-3	5.3E-3	5.1000000000000004E-3	5.1999999999999998E-3	5.1999999999999998E-3	5.1000000000000004E-3	5.1000000000000004E-3	5.3E-3	5.4000000000000003E-3	5.4000000000000003E-3	5.1999999999999998E-3	5.5999999999999999E-3	5.4999999999999997E-3	5.3E-3	5.1999999999999998E-3	5.1999999999999998E-3	5.1999999999999998E-3	5.1999999999999998E-3	5.4000000000000003E-3	5.1000000000000004E-3	5.1000000000000004E-3	5.1000000000000004E-3	5.3E-3	5.3E-3	5.1999999999999998E-3	5.5999999999999999E-3	5.3E-3	5.1999999999999998E-3	5.3E-3	5.4999999999999997E-3	5.3E-3	5.8999999999999999E-3	5.3E-3	5.4000000000000003E-3	5.1000000000000004E-3	5.1000000000000004E-3	5.0000000000000001E-3	5.1999999999999998E-3	5.1000000000000004E-3	5.1000000000000004E-3	5.1000000000000004E-3	5.7000000000000002E-3	5.1000000000000004E-3	5.1999999999999998E-3	5.5999999999999999E-3	5.1999999999999998E-3	5.8999999999999999E-3	5.5999999999999999E-3	7.1000000000000004E-3	6.6E-3	7.6E-3	7.1999999999999998E-3	6.7999999999999996E-3	0.01	1.0999999999999999E-2	1.2E-2	1.4999999999999999E-2	1.6E-2	4.8000000000000001E-2	2.8000000000000001E-2	2.1999999999999999E-2	3.5999999999999997E-2	2.7E-2	4.2999999999999997E-2	3.5000000000000003E-2	4.8000000000000001E-2	4.8000000000000001E-2	5.1999999999999998E-2	0.06	6.3E-2	5.8999999999999997E-2	4.4999999999999998E-2	5.3999999999999999E-2	4.5999999999999999E-2	4.4999999999999998E-2	4.4999999999999998E-2	3.7999999999999999E-2	4.2999999999999997E-2	4.1000000000000002E-2	Wavelength / nm


Compenent and Total Uncertainties / %




% Difference VisSCF to SIRCUS	475	480	485	490	495	500	505	510	515	520	525	530	535	540	545	550	555	560	565	570	575	580	585	590	595	600	605	610	615	620	625	630	635	640	645	650	655	660	665	670	675	680	685	690	695	700	705	710	715	720	725	730	735	740	745	750	755	760	765	770	775	780	785	790	795	800	805	810	815	820	825	830	835	840	845	850	855	860	865	870	875	880	885	890	895	900	905	910	915	920	925	930	935	940	945	950	955	960	965	970	975	980	985	990	995	1000	8.795206340532033E-3	7.0432439749628494E-3	3.4921940280021151E-3	5.2350381175056051E-3	-1.7108552992915369E-4	-2.3838900505537644E-3	4.2797812742306858E-3	4.9828303445436175E-4	-2.4968193281782454E-3	-6.7783500911593863E-3	-8.6465039748890443E-3	-8.351346864067145E-3	-1.2760220438045521E-2	-1.1650352908673764E-2	-8.5862643185683641E-3	-7.166147324424596E-3	-2.9848506086831888E-3	-7.1047676841787004E-3	-1.067682390836267E-2	-9.4123891838409184E-3	-8.6654988706264553E-3	-7.0499755730280373E-3	-1.166495368020648E-2	-9.0131000326144524E-3	-8.519199527552786E-3	-5.0688050252874735E-3	-5.0077278362207775E-3	-2.6544181594043204E-3	-4.0452155588256945E-3	9.1167500901708116E-4	-7.4125395943862088E-4	-1.7635306438705022E-3	-4.754417864536328E-4	1.5466659045715839E-3	4.5975625763854453E-4	5.3738327572176526E-3	1.0941053233186589E-2	7.4916150294945961E-3	6.7912768771490797E-3	7.2248780043770574E-3	3.1890827990876066E-3	4.2576559722493669E-3	7.9540483505981131E-3	6.9666229500276499E-3	6.491914133312772E-3	6.151557327043985E-3	8.5416328412590316E-3	8.7336934396809729E-3	1.0269883281633809E-2	9.1472321603138246E-3	9.1996679040057053E-3	1.5539965161652349E-2	2.3197981422139875E-2	2.1852351736755739E-2	2.7902572922380148E-2	1.5337330121913869E-2	1.2300551120669785E-2	1.1955647699307724E-2	1.4342671278646338E-2	1.0775966333795012E-2	6.5884589188620396E-3	2.3295720194473016E-2	1.2500059427565454E-2	9.0375177673664153E-3	1.2374909784631665E-2	1.1234893031638868E-2	9.9522069401001053E-3	8.4882701020697095E-3	1.423264314058245E-2	9.9336374969279089E-3	1.9234884824237596E-2	8.1056301034275885E-3	4.6426266802868628E-3	5.1552671958331716E-3	5.9866674455183152E-3	6.9889591996154226E-3	3.5124905135609711E-3	1.4830387134082197E-2	3.6132681499727189E-3	8.4715774314786801E-3	9.5381010048782681E-3	1.2284875903421689E-2	8.1750195543236481E-3	6.8125129129846928E-3	4.9122237174485531E-3	4.7400433131326077E-3	7.7665580038532829E-3	9.7049172404100707E-3	5.1378872318740406E-3	6.0350148045273701E-3	9.2121942278467553E-3	9.4471667472238157E-3	4.2097187766319925E-3	1.6352418865588334E-2	1.3040796618040565E-2	3.316534314491975E-2	3.5575261008117122E-2	4.9863503471412177E-2	4.3154691037537378E-2	4.5773655656586469E-2	5.5859592675468812E-2	5.8765718211612784E-2	6.4391661955854121E-2	7.6109005131984597E-2	7.7076617082905516E-2	7.8596555166716889E-2	k=1 SIRCUS	475	480	485	490	495	500	505	510	515	520	525	530	535	540	545	550	555	560	565	570	575	580	585	590	595	600	605	610	615	620	625	630	635	640	645	650	655	660	665	670	675	680	685	690	695	700	705	710	715	720	725	730	735	740	745	750	755	760	765	770	775	780	785	790	795	800	805	810	815	820	825	830	835	840	845	850	855	860	865	870	875	880	885	890	895	900	905	910	915	920	925	930	935	940	945	950	955	960	965	970	975	980	985	990	995	1000	3.7251563312160056E-2	3.7298961152562142E-2	3.6991030852654705E-2	3.6424084138433052E-2	3.6228189393731562E-2	3.621201091356617E-2	3.6036705660011027E-2	3.6028596164006041E-2	3.5987216073640228E-2	3.5732014090113465E-2	3.5579969656701231E-2	3.5403324848698396E-2	3.5333068589985646E-2	3.5722571125236878E-2	3.5542875329122904E-2	3.5429757048628809E-2	3.5359354946558612E-2	3.5240041964770048E-2	3.4980273060453745E-2	3.5018121615353733E-2	3.4918582283480902E-2	3.457742815647373E-2	3.499268321336442E-2	3.457524130237305E-2	3.4483519106306065E-2	3.4476708098150233E-2	3.4346129346485649E-2	3.3974809024149552E-2	3.3894174401925395E-2	3.3843163924969409E-2	3.3827089404063294E-2	3.3682804411610631E-2	3.381190337181797E-2	3.3578089986680208E-2	3.360323406261137E-2	3.3445506826656597E-2	3.3402894827734536E-2	3.336879767654468E-2	3.3243362408259071E-2	3.3237457134098453E-2	3.4335562372314533E-2	3.35334662952513E-2	3.3261086835487716E-2	3.3251617037910984E-2	3.2957612579177745E-2	3.2934061568596809E-2	3.2896859422594203E-2	3.2804557058825908E-2	3.2728472121454008E-2	3.3047219431050767E-2	3.2912026529705471E-2	3.2849308201087252E-2	3.3475283859034817E-2	3.320697705025339E-2	3.3439243787344558E-2	3.3147539987194483E-2	3.4774911250386488E-2	3.3048375341523488E-2	3.3410232677289251E-2	3.2992153049196157E-2	3.2913751429719341E-2	3.3329355371872732E-2	3.2929564020125722E-2	3.3205310283168719E-2	3.3157236233651272E-2	3.3937378459734817E-2	3.3379817490558697E-2	3.3728451144939768E-2	3.3238533044314865E-2	3.3683625765404672E-2	3.2219506988325181E-2	3.2396079615346296E-2	3.2178014630344337E-2	3.2119904824873889E-2	3.2535238258687239E-2	3.2075835603456782E-2	3.2171116344003971E-2	3.3694150054420106E-2	3.3562234459670201E-2	3.3565125140397722E-2	3.1977770196741861E-2	3.2880344691213953E-2	3.2871922318946263E-2	3.4075417271889806E-2	3.283238563354593E-2	3.3938019438897342E-2	3.6561920903615583E-2	3.5943139474081176E-2	3.7541637740864282E-2	4.4155146069593351E-2	4.6705574008421624E-2	5.1952996894357235E-2	4.622666728469297E-2	4.8035797660236704E-2	5.196198047732796E-2	5.0916758590095618E-2	5.5423204980157299E-2	6.011171200944887E-2	7.1613439826300612E-2	7.9749934830931485E-2	9.2852517432587989E-2	0.10838961593170184	0.11927834052510361	0.13665858366346109	0.15210271374844669	0.16567248866102294	k=1 SIRCUS	475	480	485	490	495	500	505	510	515	520	525	530	535	540	545	550	555	560	565	570	575	580	585	590	595	600	605	610	615	620	625	630	635	640	645	650	655	660	665	670	675	680	685	690	695	700	705	710	715	720	725	730	735	740	745	750	755	760	765	770	775	780	785	790	795	800	805	810	815	820	825	830	835	840	845	850	855	860	865	870	875	880	885	890	895	900	905	910	915	920	925	930	935	940	945	950	955	960	965	970	975	980	985	990	995	1000	-3.7251563312160056E-2	-3.7298961152562142E-2	-3.6991030852654705E-2	-3.6424084138433052E-2	-3.6228189393731562E-2	-3.621201091356617E-2	-3.6036705660011027E-2	-3.6028596164006041E-2	-3.5987216073640228E-2	-3.5732014090113465E-2	-3.5579969656701231E-2	-3.5403324848698396E-2	-3.5333068589985646E-2	-3.5722571125236878E-2	-3.5542875329122904E-2	-3.5429757048628809E-2	-3.5359354946558612E-2	-3.5240041964770048E-2	-3.4980273060453745E-2	-3.5018121615353733E-2	-3.4918582283480902E-2	-3.457742815647373E-2	-3.499268321336442E-2	-3.457524130237305E-2	-3.4483519106306065E-2	-3.4476708098150233E-2	-3.4346129346485649E-2	-3.3974809024149552E-2	-3.3894174401925395E-2	-3.3843163924969409E-2	-3.3827089404063294E-2	-3.3682804411610631E-2	-3.381190337181797E-2	-3.3578089986680208E-2	-3.360323406261137E-2	-3.3445506826656597E-2	-3.3402894827734536E-2	-3.336879767654468E-2	-3.3243362408259071E-2	-3.3237457134098453E-2	-3.4335562372314533E-2	-3.35334662952513E-2	-3.3261086835487716E-2	-3.3251617037910984E-2	-3.2957612579177745E-2	-3.2934061568596809E-2	-3.2896859422594203E-2	-3.2804557058825908E-2	-3.2728472121454008E-2	-3.3047219431050767E-2	-3.2912026529705471E-2	-3.2849308201087252E-2	-3.3475283859034817E-2	-3.320697705025339E-2	-3.3439243787344558E-2	-3.3147539987194483E-2	-3.4774911250386488E-2	-3.3048375341523488E-2	-3.3410232677289251E-2	-3.2992153049196157E-2	-3.2913751429719341E-2	-3.3329355371872732E-2	-3.2929564020125722E-2	-3.3205310283168719E-2	-3.3157236233651272E-2	-3.3937378459734817E-2	-3.3379817490558697E-2	-3.3728451144939768E-2	-3.3238533044314865E-2	-3.3683625765404672E-2	-3.2219506988325181E-2	-3.2396079615346296E-2	-3.2178014630344337E-2	-3.2119904824873889E-2	-3.2535238258687239E-2	-3.2075835603456782E-2	-3.2171116344003971E-2	-3.3694150054420106E-2	-3.3562234459670201E-2	-3.3565125140397722E-2	-3.1977770196741861E-2	-3.2880344691213953E-2	-3.2871922318946263E-2	-3.4075417271889806E-2	-3.283238563354593E-2	-3.3938019438897342E-2	-3.6561920903615583E-2	-3.5943139474081176E-2	-3.7541637740864282E-2	-4.4155146069593351E-2	-4.6705574008421624E-2	-5.1952996894357235E-2	-4.622666728469297E-2	-4.8035797660236704E-2	-5.196198047732796E-2	-5.0916758590095618E-2	-5.5423204980157299E-2	-6.011171200944887E-2	-7.1613439826300612E-2	-7.9749934830931485E-2	-9.2852517432587989E-2	-0.10838961593170184	-0.11927834052510361	-0.13665858366346109	-0.15210271374844669	-0.16567248866102294	475	480	485	490	495	500	505	510	515	520	525	530	535	540	545	550	555	560	565	570	575	580	585	590	595	600	605	610	615	620	625	630	635	640	645	650	655	660	665	670	675	680	685	690	695	700	705	710	715	720	725	730	735	740	745	750	755	760	765	770	775	780	785	790	795	800	805	810	815	820	825	830	835	840	845	850	855	860	865	870	875	880	885	890	895	900	905	910	915	920	925	930	935	940	945	950	955	960	965	970	975	980	985	990	995	1000	1.0025098505698515	1.0024104451869973	1.0023545806385268	1.0022328147664892	1.0021801267665433	1.0020973310211636	1.0019897709014114	1.0019424805704515	1.0018767437887903	1.0018381717634786	1.0017606998715485	1.0017426216334682	1.0017336803486396	1.0016833581281608	1.0016271316586414	1.0016127605836975	1.0015713318655024	1.0015465409689102	1.001506894833379	1.0014711849437279	1.0014140066408099	1.0013996832351306	1.0014352767188317	1.0013270257664251	1.0012979290298281	1.0012911160453253	1.0012762170138458	1.0012445076900935	1.0012276477184281	1.0011852350369117	1.0011710148695894	1.0011672996957066	1.0011130663649697	1.0010782050834555	1.0010770179336672	1.0010077592063549	1.0009340422727262	1.000930140416213	1.0009287715044977	1.0009052780506786	1.0009056317015306	1.0008874073712359	1.0008472773669577	1.0008339511287245	1.0008210792287817	1.0007983032199144	1.0007814002610671	1.0007675905922464	1.0007487193438407	1.0007270732330198	1.0007134468146264	1.0006659500381176	1.0005745307820089	1.000577122236237	1.0004877898114823	1.0006098867594726	1.0006549734456358	1.0006360196902651	1.0006170643800412	1.0005981075147714	1.000667961484313	1.0004913836579725	1.0005649289518093	1.0006305698432256	1.0005743814448893	1.0005803342860038	1.0005811427603069	1.0005944722660487	1.0005352279455297	1.0005694566885697	1.0004789131603382	1.0005831423848215	1.0006043549718493	1.0005858923873423	1.0005757887504938	1.0005987052228724	1.0006144672583401	1.0004713823507532	1.0005825155730663	1.0005503114577905	1.0005503735453709	1.0004860230282084	1.0005078987362788	1.0005195940007223	1.0005452076775485	1.0005328129931073	1.0004989455419895	1.00044954735409	1.0004544826854356	1.0003665461643547	1.0001949115836355	1.0000481010142228	0.99981983626940785	0.99937672600596716	0.99888880262464386	0.99802189250171858	0.99709161986979455	0.99581535373379237	0.99441479859381554	0.99261276805493814	0.99030161368991432	0.98782610020071071	0.98497822808304902	0.98175844994241401	0.9783617330638732	0.97481323013517107	475	480	485	490	495	500	505	510	515	520	525	530	535	540	545	550	555	560	565	570	575	580	585	590	595	600	605	610	615	620	625	630	635	640	645	650	655	660	665	670	675	680	685	690	695	700	705	710	715	720	725	730	735	740	745	750	755	760	765	770	775	780	785	790	795	800	805	810	815	820	825	830	835	840	845	850	855	860	865	870	875	880	885	890	895	900	905	910	915	920	925	930	935	940	945	950	955	960	965	970	975	980	985	990	995	1000	1.0025980233797933	1.0024810474002823	1.0023895848053312	1.0022852820363684	1.0021784121813626	1.0020734421225925	1.0020326538719961	1.0019474730798472	1.0018517287366069	1.0017702636648496	1.0016740825928152	1.0016589626324504	1.001605856922825	1.0015666584819114	1.0015411293056307	1.0015409835376539	1.0015414364575068	1.0014753834139254	1.0013999657057875	1.001376922578237	1.0013272291213742	1.0013290848020742	1.0013184597576652	1.0012367751599391	1.0012126264613888	1.0012403625509174	1.001226075826009	1.0012179304740614	1.0011871459018433	1.0011943625924935	1.0011635936498009	1.0011496438035801	1.0011083066551225	1.0010936884187316	1.0010816204479009	1.0010615516892214	1.0010435549991203	1.0010051262490471	1.0009967473487136	1.0009775922359572	1.0009375514108663	1.0009300217137114	1.0009268852433151	1.0009036754564555	1.0008860516738733	1.000859867901265	1.000866883333821	1.0008549945656524	1.0008514950692597	1.0008186120616995	1.000805509128404	1.0008214531781381	1.0008066438757743	1.0007957718683855	1.000766951646614	1.0007633536010374	1.000778059522186	1.0007556522075316	1.0007605795963432	1.0007059316299738	1.0007338900818696	1.0007244553312793	1.0006900001625396	1.0007210020087609	1.0006982016219212	1.0006927484162564	1.000680722666238	1.000679405427481	1.000677630554019	1.0006688496313021	1.0006713541269754	1.0006642459532205	1.0006508092965973	1.0006374752636187	1.0006356898955067	1.0006686366581323	1.0006496137465799	1.0006197561299215	1.0006186693024157	1.0006350738521665	1.0006458070506044	1.0006089314945685	1.000589690452643	1.0005877545272606	1.0005943566965438	1.0005802386818052	1.0005766498729229	1.0005466401546927	1.0005058849085622	1.0004269184335153	1.0002870514815476	1.0001425772258781	0.99986192587278777	0.99954014827424886	0.99901906568183452	0.99835288988702819	0.9974463378160533	0.99631190215727028	0.99484393522778025	0.99306712320539092	0.9908547921375801	0.98840660330317542	0.98561247193401502	0.98250565653146438	0.97911582119055252	0.97557939975336672	Wavelength / nm


 Differences / %



image1.emf

image2.jpg




image3.jpeg




image4.png




image5.emf
300 350 400 450 500 550 600

1.0000

1.0002

1.0004

1.0006

1.0008

1.0010

1.0012

1.0014

1.0016

11.3 mm/4 mm diameter / Signal Ratios

Wavelength / nm


oleObject1.bin

image6.emf
430 432 434 436 438 440 442

0.0

0.2

0.4

0.6

0.8

1.0

 Run #1

 Run #2

 Run #3

Normalized Signal

Wavelength / nm


oleObject2.bin

image7.emf
540 542 544 546 548 550 552

0.00

0.05

0.10

0.15

0.20

0.25

Signal / Volts

Wavelength / nm

 1.1 mm

 0.8 mm

 0.5 mm

 0.3 mm


oleObject3.bin

image8.emf
Wavelength

WS transfer 

calibration

Test-to-monitor 

ratio noise

Working STD-to-

monitor ratio 

noise

Working 

standard & 

Transfer standard 

amplifier 

calibration

Monochro-

mator 

wavelength Bandpass error

Reproducibility 

and other 

components

VisSCF 

combined 

transfer 

uncertainty 

[%]

Relative 

combined 

uncertainty

Relative 

expanded 

uncertainty 

(k = 2)

[nm] Type B Type A Type A Type B Type B Type B Type A

Type A [%] [%]

300 0.21 0.0054 0.0061 0.005 0.014 0.001 0.024

0.029 0.21 0.42

350 0.19 0.0008 0.0014 0.005 0.004 0.012 0.005

0.014

0.19 0.38

400 0.035 0.0005 0.0006 0.005 0.003 0.005 0.003

0.008

0.036 0.072

450 0.035 0.0002 0.0003 0.005 0.001 0.003 0.000

0.006

0.035 0.070

500 0.038 0.0002 0.0003 0.005 0.000 0.000 0.002

0.005

0.038 0.076

550 0.037 0.0003 0.0002 0.005 0.000 0.001 0.002

0.006

0.038 0.076

600 0.036 0.0002 0.0003 0.005 0.000 0.001 0.001

0.005

0.037 0.074

650 0.035 0.0002 0.0002 0.005 0.000 0.001 0.001

0.005

0.036 0.072

700 0.035 0.0002 0.0002 0.005 0.000 0.001 0.002

0.006

0.035 0.070

750 0.035 0.0002 0.0002 0.005 0.000 0.001 0.002

0.005

0.036 0.072

800 0.036 0.0002 0.0002 0.005 0.000 0.002 0.001

0.005

0.036 0.072

850 0.034 0.0002 0.0002 0.005 0.000 0.001 0.001

0.005

0.035 0.070
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0.005

0.036 0.072

950 0.052 0.0001 0.0003 0.005 0.001 0.004 0.003

0.007

0.053 0.11

1000 0.17 0.0002 0.0002 0.005 0.009 0.046 0.013

0.048

0.17 0.34

1050 0.94 0.0016 0.0006 0.005 0.016 0.019 0.054

0.060

0.94 1.9

1100 1.6 0.0015 0.0023 0.005 0.000 0.026 0.031

0.041

1.6 3.2

Uncertainty contribution from each component of uncertainty [%]


