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Measurements in Emisssion and Absorption Geometry
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Definition of the Signature ContrastDefinition of the Signature Contrast
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The Signature ContrastThe Signature Contrast

Use radiative transfer equation:

Linear dependence between      and 
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Signature Contrast of ClOSignature Contrast of ClO
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Absorption Cancels EmissionAbsorption Cancels Emission
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Brightness Temperature 
of the Sun and the Moon
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Relative Signature ContrastRelative Signature Contrast
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Superiority of Absorption Measurements 
over Emission Measurements
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Superiority of Balanced Absorption 
Measurements over Emission Measurements
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Ideal radiometer

30 60 90 120 150 180 210 240 270 300 330 360 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

  

  

Day of year

Ti
m

e
 (
U

T)
 [
h
] 

7,78E-5 

1,096E-4 

1,414E-4 

1,733E-4 

2,051E-4 

2,369E-4 

2,687E-4 

3,006E-4 

3,324E-4 

3,642E-4 

3,96E-4 

4,279E-4 

4,597E-4 

4,915E-4 

5,233E-4 

5,552E-4 

Model calculations for ClO over Kiruna using standard profiles

Loss in Signature Contrast due to the 
Damping Element needed for Balanced 

30 60 90 120 150 180 210 240 270 300 330 360 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

  

  

Day of year

tim
e

 (
U

T)
 [
h
] 

7,78E-5 

1,096E-4 

1,414E-4 

1,733E-4 

2,051E-4 

2,369E-4 

2,687E-4 

3,006E-4 

3,324E-4 

3,642E-4 

3,96E-4 

4,279E-4 

4,597E-4 

4,915E-4 

5,233E-4 

5,552E-4 

Balanced calibration

Loss in Signature Contrast due to the 
Damping Element needed for Balanced 



Forschungszentrum KarlsruheForschungszentrum Karlsruhe
Technik und UmweltTechnik und Umwelt

G. Kopp, IMK-MIRA, Forward Model Workshop, Bremen 2003

30 60 90 120 150 180 210 240 270 300 330 360 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

  

  

Day of year

Ti
m

e
 (
U

T)
 [
h
] 

7,78E-5 

1,096E-4 

1,414E-4 

1,733E-4 

2,051E-4 

2,369E-4 

2,687E-4 

3,006E-4 

3,324E-4 

3,642E-4 

3,96E-4 

4,279E-4 

4,597E-4 

4,915E-4 

5,233E-4 

5,552E-4 

90% coverage by the sunIdeal radiometer

30 60 90 120 150 180 210 240 270 300 330 360 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

  

  

Day of year

Ti
m

e
 (
U

T)
 [
h
] 

7,78E-5 

1,096E-4 

1,414E-4 

1,733E-4 

2,051E-4 

2,369E-4 

2,687E-4 

3,006E-4 

3,324E-4 

3,642E-4 

3,96E-4 

4,279E-4 

4,597E-4 

4,915E-4 

5,233E-4 

5,552E-4 

Influence of the Antenna Beam Width

Model calculations for ClO over Kiruna using standard profiles

Influence of the Antenna Beam Width
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ConclusionsConclusions

Superiority of absorption measurements over 
emission measurements only if T  > 450 Kback

Absorption spectra measured  
an ideal radiometer are always superior to emission 
measurements if elevation > 20°

against the sun using

For balanced calibration the radiation has to be 
damped which increases the receiver noise 
temperature, but absorption measurements are 
nevertheless superior to emission measurements, 
especially in arctic spring
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ProblemsProblems

Need of a large antenna to get a sufficient narrow 
beam. Furthermore an adjustable azimuth and 
elevation, a sun tracker and a good pointing is 
needed

Solar brightness temperature is not constant (solar 
flares)

Additional baseline problems due to the damping 
element?

Knowledge of the beam characteristics which 
determines the background radiation needed for 
forward calculations
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