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Preliminary design of the cold calibration for a millimeter wave radiometer in a
stationary orbit
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Abstract: The earth orbit millimeter wave radiometer detects the temperature and humidity profiles by
atmospheric absorption band, using cold air as low temperature calibration source in orbit. When the
calibration mirror points to the cold space to obtain the cosmic background radiation brightness
temperature, the sun or other star affects the brightness temperature of cold air observation. Since the
brightness temperature is much higher than 2.73 K, once entering it will seriously affect the observation
values of cold air. In order to make full use of the observation data of radiometer, the influence of the sun
on cold space observation brightness temperature is analyzed. A new method for the cold calibration of
millimeter wave radiometer in a stationary orbit is presented, which makes the maximum deviation of the
brightness temperature being reduced to 0.04 K. Other influence factors are analyzed as well.
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Tablel Cold temperature influenced by solar radiation

frequency/GHz cold temperature 7 influenced by solar radiation/K error/K
54 41.20 38.47
89 93.30 90.57
166 152.90 150.17
183 73.24 70.51
425 286.50 283.77

R TA A, K PHYCLR A T8 ST e b K2R R PR L, 5252 W A0 25 LI 22 R e i 1286.5 K, TG 37t A ot
273K, REERERE T
1.2 KBS R 48 8 i E AR 22 AL I8
A T LR I B R SR P O R AR AR, HR AR A IR (3).
T=aC,+b (3)
Ao TAHXT M SR a,b WEPEENR RE; C, R X s WL 345 fH



112 A#EMFEERTFERFER %16 %
L%
a= 4
CW - CC
TC -TC
p=- % ¥ ¢ ) T C
CW _ CC y 300.0 IP
S 2865 - oo |
A I C S A B R S AR K o £ mﬁﬁ%e Co
= | [
N VAN S = 2y =] |
B, T AT Sy HERIA 2 X IV S IR itk NG
2 affecte
AR R BB S R, RS SRS, 3 s \ | balibratin ine
¥ y ’ Y y o 4l = I
B3 25 AT, 45 P TR . 4R : / et
LA 2 0 B 2730 |
%]Qﬁj( l} H %/; [I[’ﬁj ’ 7/?\35 /EIF{ *H Xm {I)-\"J ﬂ‘;%MEILEEE ’ cold souﬁce affecteglreference affected reférzence counter value
reference point point point

WG, WAEKWERAT =T +T (T AK
P52 W 16 S0 F) BRI 8 S, 7 A v 5 AR A S i
273K) WERVMEIRT =T ST MC KRR, ME2TR
HIE 2 T, IE R B R 2 5% 1 AGE R 2.73 K) IR 2
%5 CUHBBEAE TR AT 0 300 KORY LR . 2478 28 Nl i 7 vh 2%
FIRMREWfE, HON A EE 2T, AR S IR 2.73 K kit
TR EdR, BESH MY TER 44y, 445 C RfE R E
PRAREARN T IEH E R AC B HG, ™ 558 W 58 Aok i 3

2 BEIEMEMBEEITRERAERIET
2.1 BBlEHES A

iR L B TR 3 TS M R R T AR A, AR LE
) T B A B IR B, TR AR b v W E B 4 A f AL A
ANAR g b B I S O 3 2R Ty iy TR AR RS bR . K
FH J& 47032 sh An B 3T 7, R BH T bk v o0 19 3 28 5 M Bk R 1
T % e F PR R R BR AR 26 ff L R 2 DAAE 9 N, e b el e 2k
+23°27" Hpg A4k —23°27 Z R,

SRR 5 S T 2 LN 1) 18 31 AE L BR AR 1A SF T, K BH
LR 55 ¥ 23 LI I oK 4 ) B 22 AR AR A L4 BT 7R o AR AR S FTRK
SRR, K PHYGCLR 5 2 WL 4 171 92 fg R o°, L2, It
A R BH G 26 2 48 1 2 2 000 3 o P o

22 2 R BHIGER 5 4 72 WL o A4 (V4 2 WL 1) 7 AR 30 T 9 )

Table2 Optimization angle between solar incident and cold air beam in
the equatorial plane

state angle
vernal equinox 0°
summer solstice 23°27°
autumnal equinox 0°
winter solstice 23°27
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Fig.3 Visual motion of the sun
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Fig.2 Influence mechanism of solar radiation on millimeter wave radiometer
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Fig.4 Optimization angle between solar incident and

cold air beam in the equatorial plane
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Table3 Optimization angle between solar incident and cold air beam
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