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Figure 1: VIIRS Spectral Bands: Visible and Near Infrared
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J1 VIIRS AOI/AOR in SD Coordinates

Figure 3-1: Geometry for VIIRS data set angles
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Experimental
— ——J1VIIRS SDA Witness Sample

Front view Sample transmission Rear view




Experimental
— — —THR measurement instrument

(PE LAMBDA 1050)

N, - =

Light sources: Deuterium and Tungsten Halogen lamps
Double holographic grating monochromator
150 mm diameter integrating sphere
Spectral range: 200 to 2500 nm
Detectors: PMT and EX-InGaAs
Double beam mode in either specular included 8°/hemispherical
or specular excluded geometry



Experimental
— — —BRDF measurement instrument
Table Top Goniometer (TTG)
= | = g




TTG Light Sources

AOTF with power lock + multiple line output LLTF automated line selection
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Wavelength coverage of BRDF measurement

for J1 VIIRS SD Witness
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Verification of beam size
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Experimental
— — —NMethodology of BRDF Measurement

(VL )=Via)(vm(a)—vei(r))

BRDF* (A )J=———————— BRDF'( 4 )
(VA )=VIANI(V™(A)=V(A))
0°/45° =~ 0°/45° = 55.6°/37.9°/+24°
NIST Ref & J1 SDWit J1 SDWit
1. Spectralon material for sample (SD :
withess, space grade) and reference { 9
(20471-1-1, optical grade) A W /
2. Cancellation of geometry parameter factor 2 @\ |/
3. Interpolation/extrapolation of reference _)L_.
BRDF scale o
4. Relative BRDF measurement Sartaon oncson (BROF
L, ®, O A, 100 =G
= E. P A, cosf, 2



Experimental
— — —Technical challenges

Limitation of beam spot on 1” diameter SD

withess at AOIl of 55.6°
Unknown relative orientation between the SD

witness and the SD assembly
Realization of absolute BRDF from M1 to M11
Azimuth angle dependence (Clocking effect)

Increasing speckle effect at higher SWIR As

Effect of sample transmission



Results and discussions
— — —Validation of BRDF measurement
using BRDF reciprocity

dL (0,¢.,0 .9 L)
dE(0,.9,)

BRDF = f.(6..9,:6..¢.) =

BRDF is the ratio of the differential reflected radiance to the differential
incident irradiance, and has units of inverse steradians. If the surface does
not polarize the incident flux and there are no magnetic fields present, then
the Helmholtz reciprocity obeys.

/1(01 : (161; 02: ¢:) = /1 (()3 : Qﬁz;()ln 951 )

It is reliable enough to use as a check on the correct performance of
experiments, in contrast with the usual situation in which the experiments are
tests of a proposed law.

0°/55.6° 55.6°/0°
Configuration Configuration

Spatial non-uniformity
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BRDF (sr-1)
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Results and discussions
— — —Relationship of 8°/THR and BRF

in configuration of 0°/45°
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Results and discussions
— — —Relationship of 8°/THR and BRF

in configuration of Az13.6°/Dec15° ... -
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Results and discussions
— ——Azimuth angle dependence
(Clocking effect)
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Uncertainty budget

Uncertainty 1100 nm 1238 nm 1375 nm 1601 nm 1800 nm 2000 nm 2250 nm
component

ERDF Ref 0.0C15 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015
Transfer_0_45_bet 0.Co1 0.0024 0.0027 0.0011 0.0044 0.0049 0.005
ween NIST to J1

SD

Transfer_0_45 to 0.0C17 0.0015 0.0013 0.0017 0.00G7 0.004 0.0035
SolarAng

Dec15_AZ136

Speckle 0.0C37 0.0049 0.004 0.004 0.0C7 0.0125 0.015
View angle 0.0C03 0.0003 0.0003 0.0003 0.00C3 0.0003 0.0003
Linearity 0.0C06 0.0006 0.0006 0.0006 0.00C6 0.0006 0.0005
V/avelength 0.0C01 0.0001 0.0001 0.0001 0.00C1 0.0001 0.0001
Alignment 0.0C01 0.0001 0.0001 0.0001 0.00C1 0.0001 0.0001
Repeatability

Combined Unc 0.004505552130427 0.005894064811316! 0.005263078946776: 0.004777028364998: 0.009207062506576 0.01410€027080648! 0.016277899127344.
(k=1)




Summary

- Completion of BRDF measurements for JPSS1 VIIRS
Solar Diffuser Withess to support the uncertainty
analysis for SD BRF calibration

» Investigation of following topics:

1. BRDF reciprocity of 0°/55.6° and 55.6°/0°
configuration

2. Relationship of 8° THR and BRF extended to out-
of-plane 55.6°/37.9°

3. Clocking effect

- Good agreement with the SDA BRF results,
Uncertainty 1~-2 % (k=1)
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