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1. Description of Calibration Items

The device under test (DUT) is a silicon (Si) radiance meter manufactured by L-1 Standards and
Technology, Inc. (L-1), model LTD-11, S/N 104 and referred to as GLAMR-Si-104 in this report.
The device is housed in a 2-inch diameter tube with fore-optics consisting of two apertures to form
a Gershun-tube radiometer. The detector is temperature controlled (L-1 model 3100-1L, S/N
12105) and the rear of the device has inputs for the L-1 temperature controller and a BNC output
for the detector signal. The temperature controller was operated with the setpoint at 29.0 °C and
maintained the temperature at 29.0 °C. The detector came with a transimpedance amplifier (L-1
model 3300v2, S/N 027) which was used for the calibration. Figure 1.1 shows the detector and
accessory equipment as received.

Figure 1.1 Photographs of the GLAMR-Si-104 detector as received, along with the Indium Gallium Arsenide (IGA)
and Extended-IGA detectors. (Left): The shipping cases, (Middle): transimpedance amplifiers and temperature
controllers, (Right): radiance detectors.

1.1 Calibration Request

The request was to calibrate the DUT for absolute radiance responsivity from 400 nm to 885 nm
with a standard uncertainty of 0.1 % (k=1) or better and from 320 nm to 400 nm with a standard
uncertainty of 0.28 % (k=1) or better according to NASA-NIST Interagency Agreement Number
NNG210B14A Order 0005.
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2. Description of Test

The detector was characterized for absolute spectral radiance responsivity on the NIST facility for
Spectral Irradiance and Radiance responsivity Calibrations using Uniform Sources (SIRCUS).1?
The calibration took place in various stages from May 23 to July 29, 2024. During each calibration
test, the detector was temperature controlled with setpoint at 29.0 °C by the L-1 controller. The
calibration was completed using reference detectors T-06 and IRDWS#2. These detectors are
traceable to the NIST Primary Optical Watt Radiometer (POWR).? T-06 was calibrated directly
from POWR in 2020 (in agreement with earlier measurements in 2016).* IRDWS#2 was calibrated
directly from POWR in 2017 in the range 300 nm to 400 nm.® It was also calibrated for irradiance
responsivity in the range 375 nm to 555 nm from T-06 simultaneously with the DUT. The aperture
area for IRDWS#2 was determined radiometrically in the overlap region 375 nm to 400 nm from
the ratio of power and irradiance responsivities, which allows the irradiance responsivity to be
determined from the power responsivity at wavelengths less than 400 nm.

Description of laser systems used: Several laser systems were used to cover the specified ranges
for the various parts of the calibration.

1. A picosecond mode-locked (80 MHz repetition rate) Lithium Triborate (LBO) Optical
Parametric Oscillator (OPO) laser, referred to as LBO-OPO, was used in several ways.
a. From 365 nm to 555 nm using the signal output from the main cavity and an external
second harmonic generation (SHG) crystal.
b. From 730 nm to 950 nm using the signal output from the main cavity.
2. A femtosecond (~ 100 fs pulse width, 80 MHz repetition rate) mode-locked Ti:Sapphire laser
(Spectra Physics Mai Tai) was used in several ways.
a. An InRad optics harmonics generator was used for second harmonic generation (SHG) of
the Mai Tai laser from 348 nm to 360 nm.
b. An InRad optics harmonics generator was used for third harmonic generation (THG) of the
Mai Tai laser from 316 nm to 344 nm.
c. An OPO (Inspire HF 100) was pumped by the Mai Tai laser and the signal output was used
from 535 nm to 737 nm.

Each laser was coupled to an optical fiber connected to the side port of the integrating sphere,
where the coupled laser illuminates an area toward the front of the sphere. Other optical laser
components generally include a speckle-reduction device, a laser power controller, and a
wavemeter.

For the LBO-OPO, the optical fiber was Low-OH silica fiber, but no speckle reduction device was
employed because the laser bandwidth is broad enough to inherently reduce speckle. A Brockton
Electro-Optics Corporation (BEOC) laser power controller stabilized laser intensity fluctuations
to less than the 0.1 % level using feedback from a photodiode in the sphere, removing short term
as well as long term fluctuations in the power output from the various laser sources. A Bristol 621
wavemeter (S/N: 6208) was used to directly measure the wavelength of the signal beam oscillated
by the main cavity (in vacuum). The vacuum wavelengths were converted to the air value for data
analysis by dividing by a factor of 1.00027.

For the Mai Tai Laser system, the optical fiber was high-OH silica fiber to aid transmission towards
the ultraviolet (UV) wavelengths. No speckle device was used due to the inherent reduction in
speckle from the broad bandwidth. A BEOC laser power controller stabilized the intensity

Calibration Date: May 23 — Jul 29, 2024. Page 2 of 15
NIST Test No.: 685.04/SRS2024-003



REPORT OF TEST
Absolute Spectral Radiance Responsivity of GLAMR-Si-104 Radiometer

fluctuations to less than the 0.1 % level using feedback from a photodiode in the sphere, removing
short term as well as long term fluctuations in the power output from the various laser sources. For
the SHG and THG ranges, the BEOC controlled the fundamental Mai Tai wavelength prior to
entering the input aperture of the InRad Optics harmonics generator. For the Inspire range, the
BEOC controlled the signal output wavelengths from the OPO. For all Mai Tai ranges, the
wavelength (in air) was measured using a CAS spectrometer (#710314215) having a wavelength
scale calibrated by pen lamps and the peak wavelength was determined by a spectral fitting
analysis. Wavelengths were measured with the irradiance head looking directly at the source
sphere aperture prior to DUT and reference detector measurements.

Integrating Sphere: The integrating sphere used for radiance responsivity was a Labsphere
30.48 cm (12”) diameter Spectralon-coated sphere equipped with a 5.08 cm (2”) diameter exit
aperture fabricated by Labsphere (non-point source geometry).

Data Acquisition and Control Program: The data was acquired using the LabVIEW program
“SIRCUS Main Program v10.vi.” Background subtracted DC signals were sequentially collected
for each detector (DUT and reference standard) along with simultaneously recorded monitor
signals (also background subtracted). The collections were repeated 11 times. Each repeat sample
was ratioed to the monitor signal and the average and percent standard deviation were determined.

Description of calibration detectors: Two working standard reference detectors, T-06 and
IRDWS#2, were used to measure the source sphere radiance, depending on the spectral range of
measurement.

T-06 (Reyer Corporation, S/N: 6) was used from 375 nm to 950 nm. It is a 5-element, tunnel-trap
detector equipped with an aperture having an area of 9.985 mm?. The T-06 irradiance responsivity
was calibrated by combining a calibration of the power responsivity with a calibration of the
aperture area. The power responsivity was calibrated by the NIST POWR facility® in 2016*
(measurements repeated in 2020 were within uncertainty) and the aperture was calibrated by the
NIST aperture area measurement facility® in Mar. 2023.” The source irradiance was converted to
radiance using a geometrical factor determined from the detector and source sphere apertures.
Standard reference detector T-06 was connected to the Gentec transimpedance preamplifier (S/N:
501931) with previously calibrated gain settings.® The nominal gain setting was 10® /A for all
measurements.

NIST IRDWS#2 is a single-element, UV-enhanced, silicon detector manufactured by L-1
Standards and Technology and was used from 316 nm to 555 nm. IRDWS#2 was calibrated
directly from POWR in 2017 in the range 300 nm to 400 nm.® It was also calibrated for irradiance
responsivity in the range 375 nm to 555 nm from T-06 simultaneously with the DUT. The aperture
area for IRDWS#2 was determined radiometrically in the overlap region 375 nm to 400 nm from
the ratio of power and irradiance responsivities, which allows the irradiance responsivity to be
determined from the power responsivity at wavelengths less than 400 nm. This detector used
transimpedance amplifier SIRCUS Precision #2, with previously calibrated gain set to the nominal
value of 108 /A for all measurements.®

The monitor detector was a silicon photodiode mounted directly to the source sphere and its output
was connected to a Stanford Research Systems current preamplifier (Model SR570, S/N: 57687).

3-axis stage: The integrating sphere is mounted on an XYZ translation stage, with the Z-position
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(along the optical axis) measured with a linear encoder. The X- and Y-axes enable the source to
be properly positioned in front of an instrument before it measures the sphere radiance. The Z-
position is used to accurately determine the separation between relevant apertures.

Measurement Setup: Detectors used in these experiments were mounted on tip-tilt stages and
aligned to the optical axis of the integrating sphere source using a double-headed laser. To align
the detectors to the sphere, the double-headed laser was first mounted in-front of the sphere where
one end of the laser was previously aligned to the center of the sphere aperture. The other end of
the laser was retroreflected from a glass microscope slide on each detector to align to the optical
axis. Lastly, the laser was centered on each detector using the 3-axis stage to determine the X,Y
position.

See Figure 2.1 for photographs of the measurement setup in the SIRCUS enclosure showing the
detector bench setup in relation to the integrating. Figure 2.2 shows the setup of the temperature
controllers and transimpedance amplifiers. The photographs here also show the setup of the
GLAMR-exIGA-8350-002 radiometer during its calibration from T-06, which is detailed in that
report, but was done simultaneously with this calibration. Also note, the GLAMR amplifiers were
grounded through their BNC connector.

Figure 2.1 Photographs of the detector setup inside the SIRCUS enclosure: detector bench back-view (left), side-
view (right).

Figure 2.2 Photographs showing the temperature controller and transimpedance amplifier setup for the GLAMR
radiometers and the temperature controllers for the SIRCUS reference detectors.
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2.1 Radiance Responsivity Calibration of GLAMR-Si-104

Absolute radiance responsivity measurements of GLAMR-SI-104 (with associated
transimpedance amplifier) were completed in the SIRCUS facility at discrete wavelengths between
316 nm to 950 nm using the NIST reference detectors T-06 and IRDWS#2. The integrating sphere
source (ISS) was the 30.5 cm (12”) diameter sphere described above with a 5.08 cm (2”) aperture.
The sphere was placed at a working Z-position of 68.48 mm corresponding to approximately
28 cm away from the front aperture of the DUT, which placed the field of view completely within
the sphere output aperture. An X-Y response map and Z-scan for the DUT was also measured,
verifying the central position and underfilled configuration of the DUT relative to the sphere
aperture as shown in Figure 2.3. The sphere was placed at the same Z-position for measurements
of the sphere radiance with the reference detectors. This placed the sphere aperture well within the
acceptance angle of the reference irradiance detectors, T-06 and IRDWS#2, for power
measurement as suggested in Section 3.1, below. The working distance for T-06 and IRDWS#2
was determined from the sphere Z-position and the radiometrically determined detector position,
as described in Section 3.2 below.

The pre-amplifier gain was 1 x 10 V/A for GLAMR-Si-104 with multiplier set to 1 for all
measurements.

Distance Dependence for GLAMR-Si-104 Radiance

11 Response at 850 nm
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Figure 2.3: Z-scan measurements for the DUT. These show the underfilled sphere aperture configuration at the
working distance for each radiance detector.

3. Results of Test

For this test, a radiance calibration was performed, where the reference detectors established the
radiance emitted from the source sphere. Even though T-06 and IRDWS#2 are calibrated for
irradiance responsivity, they are used to determine the source radiance, requiring knowledge of the
solid angle of the source. To determine the solid angle, the distance between the reference detector
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aperture and the integrating sphere source aperture was measured, along with the integrating
sphere and trap detector aperture areas: See Section 3.1. The position of the reference detector was
determined radiometrically, as described in Section 3.2, and therefore, the distance of the reference
detector to the sphere source was determined by measuring the Z-position of the sphere with the
linear encoder on the Z-axis stage.

3.1 Determination of the sphere source radiance from irradiance meter reference detectors
The radiance of the sphere source was determined with the flux transfer method. The reference

detectors T-06 and IRDWS#2 measured the radiant power from the sphere source passing through
two precision apertures, one on the source side, another on the detector side.

The radiance L [W m sr!] of the sphere was determined from radiant power P [W] and the
geometric extent G by:

P
L=3 (3D
The geometric extent G [m? sr] is given by
2
T
G=— [(d? + 12 +13) — {(d? + 12 + 13)? — 4r2r3}?] (3.2)

where rs is the radius of the aperture in front of the source, rp is the radius of the aperture in front
of the detector, and d is the distance between the two apertures. The diameter of the sphere aperture
was large enough (50.8 mm) to overfill the radiance measurement angle of the DUT radiometer
by the sphere output radiation. The distance, d, was chosen large enough (393.45 mm) so that the
sphere aperture was well within the acceptance angle of the working reference detectors (T-06 and
IRDWS#2) for power measurement but also not so close to overfill the trap element detectors for
T-06.

3.2 Detector offset and offset uncertainty determination for irradiance meters

When the working reference detectors is an irradiance meter, both radiance and irradiance
measurements of the sphere source require knowledge of a distance between the source and a
detector aperture. For the radiance measurements performed in this calibration, the distance of the
working reference detectors, T-06 and IRDWS#2, were determined radiometrically.

In general, at several different Z positions, the detector and monitor voltages were recorded to
yield a relative irradiance. Using the 1/Z% law for on-axis irradiance (inverse square law) the
resultant data can be fit by a point-source geometry (Eq. 3.3) and a non-point-source geometry (the
experimental configuration, Eq. 3.4) to yield the Z-position of the detector aperture plane. From
the Z-position encoder reading used in the radiance or irradiance measurements and the detector
Z-position from the radiometric 1/Z2 law fit, the actual detector aperture to sphere aperture distance
in millimeters (working distance) was determined. Figure 3.1 is a schematic of the configuration.

The inverse square law fitting equation for a point-source geometry is:
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my
- ™ (3.3)
' (Mg-m, )?

where y is the relative irradiance, mq is a fitting constant, Mo is Z-position of the integrating sphere
that is read by the Z-encoder, and m; is the Z-position of zero offset between the two apertures.
The fitting uncertainty in my, for the sphere position during calibration, gives the uncertainty in
the distance s between the two apertures.

< m2 >
Trap [« S .|= MO .
referTnce Aperture X-Y
plane plane IS stage
= Optical axis
| —
Trap
| Z-axis

Z-encoder Z=0

Figure 3.1. Schematic of the configuration for determining trap-sphere distance radiometrically.

If the source aperture is large, the non-point source geometry expression is fit to the data:
B ((My — mp)? +mj +mj)

where y, my, Mo, and m; are the same as in Eq. 3.3. ms3 = rq, the radius of the detector aperture, and
my = s, the radius of the integrating sphere aperture. Equation 3.4 is valid in the limit where

y (3.4)

(2 + 712 +5%) > 211y (3.5)

and s is the distance between the source and detector apertures. The inverse square law
measurements along with the fit of Eq. 3.4 to the data are shown in Fig. 3.2, below. At a separation,
s, equal to the working distance, the ratio given by Eq. 3.5 was determined for each detector. This
result is summarized in Table 3.1 and shows the condition of Eq. 3.5 holds and that Eq. 3.4 is valid
in each case. The residuals are approximately 3 orders of magnitude smaller than the base
measurement and show there is no obvious bias or offset. The fitting results are also summarized
in Table 3.2.
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Table 3.1 Results of Eq. 3.5 at minimum separation distances.

Detector rs(cm) [ rqa(cm) | s(cm) Ragcg)(Eq
IRDWS#2 2.54 0.175 40.355 1839
T-06 2.54 0.178 39.345 1719

Table 3.2 Results of the inverse square law fits of Eq. 3.4 to the data.

Fitting
Detector mz (mm) Uncertainty (mm) R, fit
T-06 InvSqr IRD WS#2 Inv. Sqr.
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Figure 3.2 Offset and uncertainty fit of the non-point source geometry Eq. 3.4 to the irradiance response data (upper)
and residuals from the fit (lower) for T-06 (left) and IRDWS#2 (right) to determine distance for the radiance
responsivity measurements.
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3.3 Radiance responsivity of GLAMR-Si-104

Absolute radiance responsivity of GLAMR-Si-104 (with associated transimpedance amplifier)
was completed in the SIRCUS facility at discrete wavelengths between 316 nm to 950 nm using
the NIST reference detectors T-06 and IRDWS#2. This result is shown in Figure 3.4 and the
tabulated data along with combined total uncertainty (k=1) is provided in Table 3.3. It should be
noted the results are corrected for sphere fluorescence at wavelengths at or shorter than 400 nm as
was done previously for this detector.®
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Figure 3.4 Absolute Spectral Radiance Responsivity of GLAMR-Si-104. Error bars are included but are smaller than
the individual points.

Table 3.3: Tabulated absolute spectral radiance responsivity for GLAMR-Si-104

Wavelength Radiance Total

Ref Det Responsivity k=1 Unc
[nm]
[V em? sr/W] (%)
IRDWS#2 316.36 143.46 0.25
IRDWS#2 320.58 145.26 0.27
IRDWS#2 325.18 147.15 0.19
IRDWS#2 330.28 149.32 0.18
IRDWS#2 334.71 151.46 0.33
IRDWS#2 340.03 153.35 0.20
IRDWS#2 343.71 155.02 0.65
IRDWS#2 348.16 156.54 0.68
IRDWS#2 350.09 157.40 0.18
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IRDWS#2 355.51 159.28 0.24
IRDWS#2 360.02 160.66 0.17
IRDWSH#2 365.29 162.33 0.17
IRDWS#2 370.01 164.55 0.17
IRDWS#2 375.02 167.68 0.17
T-06 380.23 171.11 0.08
T-06 384.91 174.18 0.08
T-06 390.14 177.68 0.07
T-06 394.95 180.65 0.09
T-06 399.52 183.25 0.07
T-06 400.07 183.60 0.08
T-06 404.92 186.33 0.07
T-06 409.88 189.27 0.07
T-06 414.98 192.04 0.07
T-06 419.98 194.79 0.07
T-06 425.33 197.67 0.07
T-06 430.36 200.24 0.07
T-06 435.03 202.74 0.07
T-06 440.05 205.35 0.07
T-06 444,94 207.88 0.07
T-06 449.68 210.24 0.10
T-06 455.05 213.11 0.07
T-06 460.28 215.74 0.07
T-06 464.83 218.01 0.07
T-06 470.30 220.80 0.07
T-06 475.61 223.61 0.08
T-06 480.17 225.89 0.08
T-06 485.41 228.50 0.08
T-06 490.17 230.88 0.08
T-06 495.34 233.40 0.08
T-06 500.29 235.85 0.08
T-06 504.72 238.00 0.08
T-06 510.19 240.68 0.08
T-06 515.11 243.12 0.08
T-06 519.80 245.41 0.08
T-06 524.92 247.90 0.08
T-06 530.17 250.51 0.08
T-06 534.07 252.33 0.08
T-06 537.27 253.98 0.08
T-06 538.89 254.67 0.08
T-06 541.27 255.92 0.08
T-06 545.01 257.75 0.08
T-06 549.88 260.11 0.08
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T-06 555.19 262.69 0.08
T-06 559.56 264.68 0.08
T-06 564.50 267.05 0.08
T-06 569.52 269.49 0.08
T-06 574.72 272.05 0.08
T-06 579.61 274.46 0.08
T-06 584.77 276.91 0.08
T-06 589.89 279.38 0.08
T-06 594.47 281.56 0.08
T-06 599.45 283.95 0.08
T-06 604.70 286.45 0.08
T-06 608.96 288.49 0.08
T-06 615.64 291.62 0.08
T-06 621.06 294.22 0.08
T-06 625.07 296.09 0.08
T-06 631.42 299.14 0.08
T-06 636.66 301.67 0.08
T-06 644.22 305.26 0.08
T-06 650.78 308.49 0.08
T-06 656.03 311.05 0.08
T-06 659.90 312.87 0.08
T-06 665.94 315.77 0.08
T-06 669.43 317.43 0.08
T-06 674.76 320.00 0.08
T-06 679.32 322.18 0.08
T-06 684.04 324.41 0.08
T-06 688.90 326.70 0.08
T-06 695.12 329.74 0.08
T-06 699.48 331.81 0.08
T-06 703.61 333.75 0.08
T-06 709.73 336.74 0.08
T-06 715.19 339.28 0.08
T-06 718.44 340.76 0.08
T-06 724.80 343.72 0.08
T-06 730.21 346.34 0.08
T-06 730.59 346.75 0.08
T-06 734.93 348.74 0.08
T-06 737.44 349.69 0.08
T-06 740.02 351.13 0.08
T-06 745.51 353.68 0.08
T-06 750.38 355.91 0.08
T-06 755.68 358.47 0.08
T-06 760.33 360.62 0.08
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T-06 764.68 362.67 0.08
T-06 770.18 365.26 0.08
T-06 774.64 367.35 0.08
T-06 780.28 370.04 0.08
T-06 785.63 372.59 0.08
T-06 790.27 374.73 0.08
T-06 795.37 377.13 0.08
T-06 800.13 379.29 0.08
T-06 804.95 381.57 0.08
T-06 809.82 383.90 0.08
T-06 815.18 386.45 0.08
T-06 820.18 388.77 0.08
T-06 824.82 390.94 0.08
T-06 830.38 393.58 0.08
T-06 834.70 395.66 0.08
T-06 839.95 398.12 0.08
T-06 844.38 400.24 0.08
T-06 850.65 403.17 0.08
T-06 855.65 405.59 0.08
T-06 860.25 407.71 0.08
T-06 864.90 409.91 0.08
T-06 870.06 412.38 0.08
T-06 875.28 414.73 0.08
T-06 880.58 417.26 0.08
T-06 884.47 419.07 0.08
T-06 890.36 421.85 0.08
T-06 895.34 424.29 0.08
T-06 899.36 426.15 0.08
T-06 905.46 429.01 0.08
T-06 910.61 431.46 0.08
T-06 914.77 433.42 0.08
T-06 920.56 436.08 0.08
T-06 924.29 437.72 0.08
T-06 930.18 440.33 0.09
T-06 935.10 442.40 0.08
T-06 940.60 444.60 0.08
T-06 944.49 446.10 0.09
T-06 950.64 448.03 0.08
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Section 3.4 Uncertainty Analysis for Radiance Responsivity of GLAMR-Si-104

The uncertainty analysis for GLAMR-Si-104 is shown in Table 3.4.

Table 3.4 Uncertainty Budget for Absolute Spectral Radiance Responsivity of GLAMR-Si-104.

Relative k=1 Relative k=1 Relative k=1
Standard Standard Standard
Uncertainty Uncertainty Uncertainty
[%0] [%0] [%0]
From From From
Uncertainty T-06 T-06 IRDWS#2
Component (400 nmto (380 nmto (316 nmto
950 nm) 400 nm) 375 nm)
Combined
Measurement
Percent Standard 0.007 0.609 0.045
Deviation!
Referen_ce D_etector 0.035 0.035 0.11
Calibration
Reference Detector 0.037 0.036 0.062
Distance
Amplifier gain® 0.01 0.01 0.01
Geometry 0.05 0.05 0.05
Alignment
Aperture Areas 0.018 0.018 0.051
Wavelength 0.02 0.02 0.02
Fluorescence
Correction Factor N.A. 0.02 0.085
Combined
Standard 0.078 0.080 0.20
Uncertainty (k=1)*

Note 1: This is the combined measurement percent standard deviation for the DUT and reference detector averaged
across the entire range. Values for individual wavelengths are provided in the calibration file and data table.

Note 2: From inverse square law of irradiance reference detector.

Note 3: Refers to the amplifier gain uncertainty used with the NIST reference detector. The DUT used the provided
amplifier with the nominal gain setting 1x10° which was not used in the analysis, so the uncertainty budget covers the
total device (radiance meter and amplifier) with units of [V cm?sr/W].

Note 4: This is not the full calibration uncertainty budget. The uncertainty budget, Table 3.4, does not include
environmental effects on both the reference detector and the GLAMR radiometer. No evaluations of instrument
performance characteristics such as temperature dependence, response linearity or temporal stability were performed.
For customers who plan to interpolate the calibrated responsivity, estimates in the interpolated uncertainty can be
determined according to reference 11.
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4. General Information

Information was recorded in the SIRCUS Vis #22 laboratory notebook, pp.73 - 87.

The calibration measurements, data analysis, and report writing were performed by Brian G.
Alberding and John T. Woodward.

This calibration required 13 days of laboratory work (including setup, troubleshooting, and data
collection) on SIRCUS and 7 days of data reduction, analysis, and reporting.

Significant experimental notes:

1. Reference detector T-06 was bumped and lost alignment on July 1, 2024, during the
calibration at UV wavelengths. It was realigned and the inverse square measurements
repeated prior to continuing the calibration at the visible wavelengths that took place July
25— July 29, 2024. Both sets of inverse square measurements are not shown in Figure 3.2,
but the detector position from the two sets of measurements was within 0.04% of each
other. Nonetheless, separate analyses of the radiance responsivity were performed using
the corresponding inverse square results for each period during the calibration.

Information about data files:

1. Full data files for the radiance responsivity of GLAMR-Si-104 are located on Elwood
under:

\\cfs2e.nist.gov\685\interna\GO4\SIRCUS\SIRCUS\Calibrations\SIRCUS
Calibrations\FY 2024 Calibrations\GLAMR Radiometers\Si Analysis

The files located in these directories are meant for internal NIST use only. Please do not distribute
without authorization.

Certain commercial equipment or materials are identified in this report to adequately specify the
experimental procedures. In no case does the identification imply recommendation or endorsement
by NIST, nor does it imply that the materials or equipment identified are necessarily the best
available for the purpose.
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