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Planck Law

Brightness W M Hz" sr'l]

Raileigh-Jeans Raileigh Jeans
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C

Planck

oh f3 1

B(f,T)=
/ YVien | c? exp( )1

g 1|9 1 I 11 2 l 13 ' 14 i 5
100 100 10 101 10 10 h - Planck const.
RF & Microwave R freq [HZ] k - Boltzmann const

Black body absorbs radiaton perfectly but
Gray body absorbs and reflects/emitts radiation

Ignasi Corbella, Interferometric Aperture Synthesis for Earth Observations, ESA ESTEC, 2008 and
“The Visibility Function in Interferometric Aperture Synthesis Radlometry’ IEEE TGRS VVOL. 42, NO. 8,
AUGUST 2004, pp. 1667-1682
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Observing non-black boady

Bnb(Zf) = Bbb (- G2f)) = Bbb e@f) emissivity

non black  black
body body y’
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Basic radiometric operations

Intensity (or instantaneous powver) G
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Radiometric Sensitivity

or=latlt  Fop=iGB (et

measu red )

k - Boltzmann const.
G - gain
B - bandwidth

\w(t) - offset =G Lrptydt Y Au=
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Fresnel transfer of emission and reflection
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Soil Ground Target
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F. Ulaby, R. Moore, A. Fung, “Microwave Remote Sensing, Active and Passive
M-ve RS Fundamentals® ,Addison‘\Weseley 1981
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Four Measurements

Intensity and state Is represented by four measured values
In power terms

teyl® |
=N o~ o | TE B, U
E(k)=+eqge*,= | vV v

€ &
ten Q

—

The Intensity E and polarization state of the wave measured in the direction
k can be described by its coherency vector where the operator g indicates
an outer product, and brackets +C, denote an ensemble average of the
argument. Because the electric field amplitude random processes are
stationary and ergodic, there Is no need to carry the time argument t.

(Piepmeler J., Stokes Antenna_Temperatures 101109TGRS200/909597)
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Degree of Polarisation

Note: The author finds that the following thought experiment helps him to under-
stand the significance of the Stokes parameters. The reader is invited to try it, too:
if you get lost, blame the author and press on. J.W. Hovenier clarified an essential
didactic point.

Let us consider the normalized (i.e. I = 1) Stokes vector 1, q,u,v, with degree

of polarization p = /4% + u? +v2. We can look on this as the sum of a 100%
elliptically polarized part and a remainder, which is unpolarized:

(1-p
0
0
\ O

For the polarized part, the parameters of the ellipse are: tan2y = u/q and

tan2f =v/+\/q* + u?

=R R e
|
o B~ =T - |

Jaap Tinbergen “Astronomical Polarimetry’””, Cambridge University Press,

1996-2006, 158 pp., ISBN 0 521 475317
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Decomposition on incoherent components

We may also split the vector into a 100% circularly polarized part, a 100%
linearly polarized part and an unpolarized remainder:

1 B\ ([ SEFRN 1= PR
11"t s q 4 0
u 0 u 0
v W, 0 0

In both these Stokes vector equations, the components of the radiation are
supposed incoherent with each other, or Stokes vector addition would not apply.
The first representation is always possible, since p < 1 and the unpolarized part
at worst reduces to zero. In the second representation, however, the intensity of
the unpolarized part can become negative (a physical impossibility) if

Vol + V@ P > 1

Jaap Tinbergen “Astronomical Polarimetry”, Cambridge University Press,

1996-2006, 158 pp., ISBN 0 521 475317
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BT Observations in real data L1C
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BT Observations in real data L1C

E-= [8] SM_OPEB_MIR_SMLIDPZ_EEI].2-3421TU~'3].252_2D]j
+ Metadata x
+- | Flag codings @ S JﬂJ
= Geometries

& pins =
i de6 511 Wislh =
[a ) clch_MNiemen_F
i des_Odra_mul| I8

=350
|
! |
| l". 15
| 1
75 | T
T 'i b‘ll 1 'll
] A ,«f‘g \ /N 10
= 17 L (1
- i\ o it N 9
I‘Eﬂ_ 275 ;’ & 'lh u,r' l‘\\l‘f ‘-\ F”-,‘ r__a——-a' 5 a
i { W b o
- 20 0 DTI
[w] =
(=1 m
g 175 5 =
& S
150
-0
125
15
100
- -20
Sl - - - - - - - - 25
0 S5 10 15 20 25 30 35 40 45 S0 S5 60 65 70
Incidence Angle (deg)
X —% XY _Real XY _I|'r|.5-;||
¥ Snap to selected pin FxFy Py 2
[7] Stokes_1 - WGSE4(DD) No pos. 11:08:42 886M of 1376M

SM_OPEB_MIR_SCLF1C 20120421T035155 20120421T035524 505 118 1




Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

SM Observations In real data L2
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Dielect Const Non MD_RE in real data L2
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Dielect Const Non MD IM in real data L2
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FIRST global image /November-December 2009

http://esamultimedia.esa. int/images/EarthObservation/SMOS _1st IMAGE 2 H.png
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|3 Regional Product
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Speckle Effect in Coherent Leight

A speckle pattemn is a random
Intensity pattern produced by the
mutual interference of a set of
wavefronts. This phenomenon has
been Iinvestigated by scientists

since the time of Newvton, but
speckles have come into prominence
since the Invention of the laser and
have now found a variety of
applications.

If the relative modal group velocities change with time, the speckle pattern will also

change with time. If differential mode attenuation occurs, modal noise results.
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Mueller Matrix in Antenna Temperature

¢ '

‘ 0.027 - 0.027 0.000 0.895
Fig. 2. Graphical Mueller matrix. Intensity indicates relative gain in the log scale. From white (maximum) to black, there is 60 dB of
dynamic range. Blue hue: Positive values. Green hue: Negative values. Numbers: Results of integration over the main-beam

region, as indicated by the light-gray circles. (Piepmeier J. Stokes Antenna_Temperatures_101109TGRS2007909597)
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Observing Single Strong RFI in Poland

SM_OPEB_MIR_SCLF1C_20110320T034408_20110320T034809_346_118_1_ASC (morning)

48| 46_118_ @ SM_OPEB_MIR_SCLF1C_20110320T034408_20110320T034809_346_118_

Differences are

- In magnitudes (background)

- In sign switching (strong RFIS) :
That suggests spinorial behavior of observations.
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