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Study for Method Polarization Correction on Ultraviolet
Atmospheric Spectral Radiation Based on Stokes Vector
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Abstract By setting polarization measurements channel in ultraviolet (UV) atmospheric constituents probe, the
detection input value of UV atmospheric spectral radiance polarization is corrected based on the Stokes vector
approach. The method of analytical functions is used to establish a mathematical model for the degree of polarization
when correction error is largest, and the polarization degree maximum error correction is decreased from 6.6 % to
1.6% in the working wavelength from 240 nm to 380 nm. The maximum influence on the atmosphere measurements
is strongly reduced due to atmospheric scattering of incident light polarization detection, and the accuracy of UV
atmospheric measurements is improved, which provides theoretical and experimental basis for aerospace remote

sensing instruments to measure UV atmospheric.
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Fig. 1 Deviations of each channel of polarization

measurement for GOME-1

2.1 T Stokes X & i #ix Il il /R 2

Ot B P PR RS AT DL UM R 7R Oy i TE i ik H
B St DL K S R M B R T B Stokes R B
Stokes & &5 & 1 Stokest fE 1852 4FIR ., —
FOLH IR IR ARZS FT LI 4 4> Stokes ZE3RIR 43 5]
K 1.Q.U M V. 54> Stokes 2 K#K vl i JiE &
R AHHE S AT LA R A

I
U

\%4
A T RN GRS S5 5 Q RN 0°~ 90°2k f 41 Ot
2 253U Ron — A~ A5 kOt e 2 255V
515 i Pk A & (FE R L Rayleigh B O RE V=
O, w4 1 fw 45 B P AT SRR Ry
P=(/Q +U /L (2)

AR EE ¢ ¢ =0.5 arctan(U/Q) . F i 4% JiE
i 41 £ 1) BRU(EL TS B Ry s 0<ZP<T1,0<Cy <1807,

AGFGIR Y Stokes [a] & S;, FERM 2% B 48300 56
58 [1) Stokes [1] & Sgo Al AR IR N Siee = MS,, , P M
93X 3 By Mueller 5[4 . 325 FE 0] DL 7R (A 54 J
POt ) Stokes Z: AR 6 JL 3% S0 41 0'6 2 800 e Ik
FEA . TR 2 I 5k Ry
1
Q
Ul
TSR 516 8 A 4 25 1T DA E 480U R B2 9 Mueller 4 Bf
0 EE 5 6 1 O A1 25 R A

Sdct - ’ (3)

S
Q} =M X
det

1
S, =M'XxX|Q| , 4
det
M, M, Mi;
£ oM = ;E\jl M, M,| =
31 MSZ M33
1 cos 2a sin Za
cos 2a cos?2a sin 2acos 2a | .a N 1 & 77
sin 2¢  sin 2acos 2a sin®2q
]

AETSE 075 % 1 5 AL B AR 7 1] a9
oy

Iga>:>%<h+mzms&r+Uﬁmzax (5)

t )R AL BT o BCEANME, 45 =435 i 4k
R TAEP AR A G A 1, (@) » 00T RAFRAS A ST
Jt Stokes Z %, HE 1 A5 H A G 6 0 D 4% B A 4R £
2.2 EINKRSFE T EFENL

8 AN AL I A T e 2 38 e 0 I R A
i SEELR R A (O L A AR (NO) . — % Ak
A NO) HE (H,COD A e 55 Tl i M 1 % 12
M E AR, HTAER By 240~380 nm, &

0813001-2



G AERE N 240 mm, g FER N 0.3 nm, MY
FH B2 C BA T | 6 R T L I PR T B BAOT L IR
FATARAZR B4 BN IE 2 Bk,

2 BAN RS RSO % ]
Fig. 2 Optical graph of UV atmosphere
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