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Simplified Solar Diffuser Geometry

Slide (modified) from R. Wolfe’s presentation at the MODIS
Science Team meeting, Baltimore, March 2005




‘Sun-yaw’ or beta angle
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Fig. 4: Light path

MODIS SD Measurement Setup (Waluschka et al., 2004)

Fig. 5: Attenuation screen
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MODIS Focal Planes

Timing Offsets(in 1 km IFOV units) Relative to Reference Opfical Axs
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Next slide: m1 measurements

 Provided by MCST
e Not used in calibration LUTs

e (Calculated with:
m1 = BRF * cos 8 O A/ (dn* * d2,)

[ = vignetting function from SD screen
A = SD degradation measured by SDSM
dn* = measured counts minus dark current (temperature corrected)

d., = distance Earth-Sun



Normalized to mean
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Discussion of the beta angle correlation
in the m1 detector ratios:

it occurs only for bands calibrated with
solar diffuser screen

1t does not occur for any band in the SRCA
measurements

e => itis caused by the modeling of the
solar diffuser screen (vignetting function)
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Conclusions:

e True vignetting function 1s detector
dependent (~0.5% effect)

* This detector dependence 1s probably band
dependent (~0.2% effect, determined by
position on the focal plane)

* Open question: 1s the detector-averaged
vignetting function also band dependent ?



Vignetting function:

e Calculated by dividing screen measure-
ments by no-screen measurments (bands 1-

4, 17-19)

* Derived from early-mission yaw maneuver,
averaged over bands and detectors

e Can also be derived from biweekly
calibration measurements
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Detector 10/1 ratio from detector-dependent VF
corrects detector ratio beta angle dependence...
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... but makes striping worse !



Comparison of TOA analysis (red and blue diamonds for

two mirror sides) to lunar analysis of MCST (*):
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MODIS Aqua nLw 412nm, before correction:
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Discussion:

* Detector dependent vignetting function
reduces beta angle dependence 1n detector
ratio, but increases striping

 Beta angle dependence of the detector ratio
1s similar for both yaw-maneuver and
biweekly vignetting function

e Raytracing study (D. Moyer, E. Waluschka)
predicts vignetting function independent of
band and detector



Correction of calibration measurements:

 Beta angle influences SD (BRF) and screen
(vignetting function) modeling

 Beta angle should not directly influence
detector/optics degradation

 =>remove all correlations to the beta angle
from calibration measurements
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Residuals for Band 12, Det. 5
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m1 ratio to detector 5

m1 ratio to detector 5
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m1 ratio to detector 5

m1 ratio to detector 5

1'019l||'|-|{||1||-||r1l|1|||||r
1.005 &
1.000 N
0.995 -
09900 o 1w b b e e by Lo by
0 200 400 600 B0OO 1000 1200
Days since 1/1/2002
Band 17, MS 1
1.010I|Illllll||}|I|]||I||||||||
el s Al D, 4, Doy ]
1.000 | -
0.995 -
0990+ + v b v v v by vy b e v by b by
0 200 400 600 B0OO 1000 1200

Band 8, MS 1

1400

Days since 1/1/2002

1400

m1 ratio to detector 5

m1 ratio to detector 5

1.010

1.005

1.000

0.995

0.990

Band 12, MS 1

LI B R B B

LN S e B e

A T8 N W O A O Tt 07 N A A I 0 SO O

0

1.010

1.005
1.000

0.995

0.990

200 400 600 B800 1000 1200 1400
Days since 1/1/2002

Bond 18, MS 1

L B I B B By e B e e B B B B B B R B

cooov e v b w b s b b w bywy

200 400 600 800 1000
Days since 1/1/2002

1200 1400

m1 ratio to detector 5

m1 ratio to detector 5

1.010

1.005

1.000

0.995

0.880

0 200

1.010

1.005

1.000

0.895

0.990

Band 16, MS 1

LI e T T T T

(SN MR S I I 20 M 5 0 W O A O '

400 600 800 1000 1200
Days since 1/1,/2002

Band 19, M5 1

LI E S B e B By BN B e B M B

toa e e bew v bvww Pww s b s e

1400

0 200 400 600 800 1000

Days since 1/1/2002

1200 1400



Summary

m1 measurements with SD screen contain yaw
angle correlation 1n the detector 10/1 ratios

possibly the bands have a different yaw angle
correlation, depending on focal plane position of

band

removal of beta angle correlation has minimal
impact on retrospective m1 fitting, but valuable for
interpretation of most recent m1 regarding
prediction into future

Several 1ssues remain unresolved (striping, ray
tracing simulation)



