P

Northrop Grumman

VESS

DOC « DoD

Raytheon NASA

VIIRS Radiometric Noise Performance
Characterized

Radiometric performance noise data from VIIRS Average Noise in Visible, Near IR
Flight Unit 1 Ambient Phase 1, 2 testing M Taveom bl
Noise data is in Digital Number, dN ‘aidN (bottom)’ =y
~ Datais 12 bits, saturation dN level is 212 = 4096
— Noise values are averaged over all detectors
* Multiple scan average H |t
~ Noise data taken in diagnostic mode data with H ﬁ_'
no aggregation- Noise in Agg zones 3 and 2 is lower H
~ Band designation: | band = Imaging spatial resolution, R R o U N
M band = Moderate resolution, for science products ‘Spectal Band
Average Noise in Short:, Midwave IR
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Average Noise in Longwave IR
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VIIRS Signal to Noise Ratio Performance
Exceeds Requirements

| Lowest margin above spec
[ 20.7% fo

| Lowest margin above spec:
[+ 149 for Day Night Band
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The Impact of Optical Crosstalk on Flight 1
Sensor Data Record (SDR) and Environmental

Data Records (EDRs) Has Been Characterized

VIIRS radiometric noise performance supports required SNRs

* Optical Crosstalk in VisNIR FPA
~ Optical crosstalk dominates over static and
dynamic electric crosstalk on F1
~ Crosstalk source is scattering in Integrated
Filter Assembly- Corrected by new hardware
installed for Flight 2+
- Chéaractenzed through extensive testing
an
~ Impact on SDR/EDR data products quantified
through working group meetings
« Methodology summarized at right
© Uses MODIS proxy data and Global Synthetic Data
© Relative Speciral Response (RSRs) measured
during F1 tesfing
© SDR Impact of Optical Crosstalk
characterized
— SDR impact results summarized at right
* EDR Impact of optical crosstalk characterized
- No significant impact on VIIRS Cloud Mask,
Aerosols, and Land Products
~ Ocean Color precision errors mitigated byRSRs
used in Atmospheric Correction algorithm

Radiometric Artifacts Caused by Reflections from
Dewar Windows onto Short-, Mid- and Longwave IR
FPAs

Ghosting identified as reflection of Out of Band (OOB) light off Short-, Mid- and Longwave IR
Integrated Filter Assembly (IFR) surfaces and reflected back by dewar windows to adjacent bands
and detectors on Focal Plane Arrays (FI

. Larger spread angle expected for LWIR due to a larger separation between IFA and dewar windows

— "As observed in the analysis

~ See drawing above

+ Two Independent analysis methods used to quantify “Ghosting” radiometric artifact

— Ray trace analysis performed by Raytheon-used for Short-, Mid- and Longwave IR bands.

- Semi-empirical spatial crosstalk formalism developed by NGST and analysis independently

Update: November 2008

VIIRS SNR performance meets requirements with margin
Based on Flight Unit and Engineering Development Unit test data and analysis

I-bands NPP FU1 Hot Orbit Scan Direction
Horizontal Spatial Resolution (HSR)
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‘Spec Maximum Scan Dynamic
Individual Field of View (DIFOV) = 148urad
‘Spec Minimum Scan DIFOV = 98prad

| 1 : Il - /-band HSR summary
4 i — In spec at nadir
—13, 14, 15 in spec at EOS

(Edge of Scan)
— 11, 12 have minor spec
—— e outages at EOS
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VIIRS Near-Field Scattering (NFS) Quantified

* VIIRS Near-Field Scatter measured during

Ambient Phase 1, 2 Testing NFS in VisNIR bands

~ Optical ghosting from dewar window reflections noted it e
in SIM/ILWIR bands (EFR 3326) % Zf I
- NFS and ghosting analyzed by multiple teams £osl]
+ Status of NFS and Ghosting Impact Analysis H :f I PYETY - |
~ Initial Sensor Data Record (SDR), and SST data SosH 23 H
product impact assessments performed o2y T M
+ Recent SDR impact results presented here o 1

~ Based on 2 orbts, 422 granules of proxy data W e e e
« Impacts on science algorithm chain underway -
+ Longwave IR ghosting not likely to impact data products
NES in SWIR bands
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Spectal Band
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“Ghosting” radiometric artifact is small compared to Near Field Scattering

VIIRS Far-Field Straylight Performance Expected
to Meet Spec

Straylight characterized for VisNIR S/M/LWIR bands
~ Far-field Straylight Performance for VIIRS Flight Unit 1 !
* VisNIR is Ambient Test data scaled to End of Life (EOL) ~ *©
* SIMILWIR performances is calculated and scaled to EOL &
« Requirement is 1% at EOL
- Spec performance is scenario dependent due to Ly,.,
andLyscy S
* Ly s “typical” scene spectral radiance, a spec quanity .|
~ Credible scene-based scenarios identified for Visible, Near-,
hort-, Mid- and Longwave IR spec compliance oot e w2
* Multi-orbit, scene-based assessment achieves spec at EOL T3
SWIR Strayiight Performance

VisNIR Straylight Performance
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M-band Flight Unit 1 Scan Direction Dynami
Individual Fields of View (DIFOVs)
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VIIRS Dynamic Range Capability Spans the
Range of Observed On-orbit Radiances

* VIIRS Dynamic Range capability
established during Thermal Vacuum testing
_ Current performance VIIRS Dynamic Range Performance
summary at right
* Data from Flight Unit and
Engineering Development Unit
+ 16 bands meet or exceed spec
* 6 bands show 285% capability
against spec
— M1HG, M2HG no signficant
impact for Ocean Color
— Several bands have Lmax
values that exceed credible scene maximum limits

* MILG
. M8 VIIRS Dynamic Range capability meets the range of
. 1,213 observed earth scene radiances




