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Key Issues

● Diffuse Scatter, Diffraction, Ghosting and Optical and Electronic Crosstalk are
Combined Effects Potentially Limiting Radiometric flccuracy in Mixed Scenes
(i.e., close to clouds).

.’ Residual (TBD) Combined Effects Dependent on:
-Direction (Scan, Track)
-UJauelength
-Optical Surfaces/Media
-Contamination Leuel (Time Uarying)
-Presence of Clouds in Scene

● Modeling and Preliminary/First Hssemblg Test Results To Date are Insufficient
to flccurately Predict the Magnitude of These Effects.
- Micro-scale Effects are Important
- Deueloping/Refining Critical Test and Data Reduction Procedures
- Uerg LouJ Scattering Test Rpparatus Required
- High Dynamic Range/Increased Source Brightness Required
- Detailed fllignmenl fldjustments in Process

● SBRC Engineering Model (EM) System Leuel Testing UJith the Newly Defined
Scatter Measurement flssembly (SCMH) and GSFC Characterization/Modeling
Efforts IJJill Produce Definitive Results for the flpril 1995 Science Team Meeting.

● Primary Design and Test flttention Concentrated on the Scan Direction Effects
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Ghosting and Crosstalk Differ in Scan and Track
Directions

Examples:
1. Residual Ghosting (SUJMIH andLUJIR): ~
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2. Crosstalk (fill Bands; Primarily 31-36):
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Mitigation /Characterization /flccommodation Strategies

Design Changes (Uirtually Complete)

Detailed Modeling of Each Optical Effect

Progressive Subassembly /flssembly Leuel Modeling and Test Characterization

Determine Data Characterization/Validation Ranges

Determine (Potential) Optical Effects Reduction fllgorithms (If Required)

- Notional Correction Matrix Rlgorithm: S’ = S - R S, where
S’ = the corrected signal
s = the measured signal
fl = the combined effects measured or modeled correction matrix

- Correction Matrices, Rn(i,j) for each FPfl, are a Function of Instrument
Contamination Leuel and Time.

- Determination Requires Measurement (or detailed modeling) of Many
Small Magnitude Coupling Coefficients.

- Twentg-Six Spectral Bands Saturate from Lcloud Radiance Leuels
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MODIS OPTICAL / ELECTRONIC EFFECTS CHARACTERIZATION OVERVIEW
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Qualitative Comparisons of Optical and Electronic
flrtifacts UJith Predecessor I-nstruments
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Qualitative Comparisons of Optical and Electronic
Rrtifacts With Predecessor Instruments (Continued)
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Qualitative Comparisons of Optical and Electronic
Rrtifacts With Predecessor Instruments (Continued)

Ghosting Scan 0 Track sWithin-Band .None - Single ●None - Single Nil-Small flmount
Residuals OnIy/Pixel-to- Detector Detector of flxial
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Residuals Onlg/Pixel-to- Oetector Detector Probably UJithin
Expected Pixel Channels Channels Electronic

●Contiguous Memory Effect
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Highlights of MCST Scattered Light/Stray Light flnalysis

s fin End-to-End High Fidelity Scattered Light Computer Model
- Using flPRRT and/or flSRP Models
- Couers UIS, NIR, SIJJMIR and LWIR Channels (34 Distinct Bands)

●- Model Features:
- Includes Rll Reflective and Transmissiue Optical Elements

In MODIS Fore-Optics and flft-Optics
- Models the SUJMIR and LWIR Intermediate Focus Scan Direction

Ghosting Reduction Filter/Dichroic flssemblies
- Estimates Scattered Light flcross Entire MODIS Field-of-Regard

Including Fiue Scan Mirror Positions
- Rssesses System Leuel Scattered Light Effects Due

to TUJO Instrument Particulate Contamination Leuels

● Model Products:
- Most Significant Scattered Light Propagation Paths (Top Ten Scattering

Elements/Surfaces
- Response of MODIS to “Bright Target UJithin-Field Stray Light”,

“DarkTarget UJithin-Field Stray Light” and “UJarm Target Within-
Field Diffracted Light”

- Scan and Track Distances From Cloud Top Edges for Measured
Radiometric Ualues to be UJithin Ei.25% of the Specified Cloud Top
Radiance for a Selected UJauelength/Channel and 7 Cloud
Sizes/ Geometries


