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Abstract: The design difference between Chang’ E -1 microwave radiometer (CE-1 MRM) and Chang’ E-2 microwave radiome-
ter (CE-2 MRM) is presented in this paper, as well as the data processing algorithm and ground calibration coefficients of CE-
2 MRM. Based on the data processing results, the distribution of brightness temperature (Ty) of lunar surface is mapped. We
propose a normalization model of Ty by analyzing the regularity of the Ty distribution and compare the result T obtained by
CE-2 MRM with CE-1 MRM. The discrepancy of Ty for CE-2 MRM results from different nonlinear coefficients is presented at
last. It is concluded that the CE-2 3 GHz, 19. 35 GHz and 37 GHz data coincide with earth-based observation, and the discrep-
ancy between CE-1 and CE-2 MRM is smaller than 11 K. There may be a systematic error on 7. 8 GHz channel.
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Table 1 The differences between CE-1 MRM and CE-2 MRM
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Fig. 1 Footprints of the CE-2 MRM on lunar surface for two neighbor tracks
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Table 2 The calibration coefficients determined by prelaunch calibration test

552 (GHz) P D2 E b bs b
3 1. 049 629 0.110 748 0 1.159 119 0.02171 0.143 442
7.8 1.054 172 0 0.223 788 1. 280 389 0.316 347 0
19. 35 0.893 143 0.224 638 0 1. 113 675 0.078 187 0. 041 347
37 0. 789 749 0. 094 459 0. 207 659 1. 095 647 0. 101 588 0

%3 CE2MRM EirilRBEHNRELNIERERB 1 &
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Table 3 The nonlinear coefficients x and Rms residual of Ty

determined by prelaunch calibration test

$iZ (GHz) FF IR EE (KD ¥ p Rms(K)

3 299. 255 0. 000 35 0. 365

3 303. 2525 0. 000 318 0. 320

3 312. 757 5 0. 000 311 0. 225
7.8 303. 605 0. 000 178 0. 095
7.8 308. 495 0. 000 187 0.130
19. 35 299. 645 0. 000 409 0.165
19. 35 304. 045 0. 000 338 0. 100
19. 35 309. 185 0. 000 326 0. 195
19. 35 314.5 0. 000 278 0. 230
37 299. 58 0. 000 359 0. 400
37 304. 08 0. 000 246 0. 200
37 315. 27 0. 000 181 0. 130
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Fig. 3 Interpolated maps of the Ty distribution on lunar surface obtained by CE-2 MRM during lunar day
a. 3 GHz,b. 7. 8 GHz,c. 19. 35 GHz,d. 37 GHz B QRS2 BRI /N AL KO o SR T 50 BB A 2 18] 20 Bk 18, 2 len TR SRR A 50 32

300
250
200
%
= 150
2
100
— 3GHz
—— 7.8 GHz
50 — 19.35GHz
—— 37GHz
0 1 1 1
0 1000 2000 3000
IF J# )3 4]
K4 CE-2 MRM %g H Bk— i (118 min) 4845/ 4 />38 i
T 510 LA
Fig. 4 The 4 Channels Ty obtained by CE-2 MRM during
an orbit

T Begad A ERIH T (950« J5 2 BT Bk B 1w (R )

7N H BRI — K7 A 0 OO TE A7 380 7 1™ 73]
“IEAE) AR X ) e R S A R 2 AN R i 2 os
AR5 2 AR /K2 a0 RGO, TR
5 e CE-1,CE-2 i A& i, CE-1,CE-
2 BE A A Al 2 TR AR e Ji. {H o Di Car-
lofelice and Tognolatti(2009) & T #F%8 H 3 v 5 vk
AT BT  FER A AR R A T VK2 I Y )RR (0~
1 m) , PRJZREE ) DTk 2 AR A% i ) 3R T 7 5 32 T
JE XA S AU R/ ERYBAUEAR T CE-1,
CE-2 %z.

SRy Y 4 TR b EL A R R RN AT 55 R A5 1) 52 3R 1Y)
255 BT H BRI SER LE LU R 2k e A
OGRS GE—. TERS A — SR AR Al | 285
TS A G T o Tk B B A AR A R AR 5
JEB H BRI Y 58 1 A2 % B i AN ¥ — 5 7E A
BRI ARAS 1 T 52 Yk 4 BB I — b 3] - 5 s %)
(B £ 2R 180°) , 3 FHIH—4b J5 19 CE-2 25848 2% CE-
1 BYEE R 58 B RN R 2 i 25 5, ik 4
&l 6 7.

165 RS E Hb X (50°N-50°S) TGl Y » P &
)5l 2E a2, Gt 45 R an#k 4 rn:3 GHz
) CE-2 MRM %5 ¥ e 7.1 K, 7. 8 GHz,
19. 35 GHz#1 37 GHz 1945 5 CE-2 #Bkt CE-1 1%,
Hrpr 7.8 GHz V- Hfw A 25. 8 K. 78 T8I 151 £ Hh
DX o TR BH R B A G DB IR A2 MR S ok, 13—
I RCR A S o PRI 22 S B sl i i 72 K.

Wb 3R ge it 45 ROk F . H O ERAK 26 B ML IX,
3.0 GHz.19. 35 GHz.37 GHz 2R BE /M =3
ZEFAELL KA, 22 5 Bl 23 FE (0 35 i 2 78 K.
1E7. 8 GHzili i I, CE-2 3R131 45 % b CE-1 ik
LIER
4.2 BFRREBEERELE

F 7 EARA A CE-1 MRM fl CE-2 MRM
PRI S T 2 Yk » A 0 5 6T Jeg 8 DX S ) 2 T K
NIRRT U T I B A A L 2% S, X
CE-1 #1 CE-2 524t 73— b 3, 72 )R BB LE



BT A IR S TR BRI SR A A AR B S 903

i

LU (K)

210
0.1/0.2/00
= 0.1717% 4 1 /0700

oo [ 02001705 3
190 \ \ \

0 100 200 300
320 -
300 - 19.35GHz

U (K)

180 | | |

Kl 5

[ T T T

)

260 b *L}*

k'

200

0.2/1/00 ‘/" ‘
0 100 200 300

37GHz

240

220

200 [~

180 | I I

A (©)

R B XA 52 I — A SC R

Fig. 5 T}y variation with hour angle
R, CE2 A5l 206, CE-1 3045152 il

%4 J3—{¢J5 CE-2 MRM #1 CE-1 MRM % 27 A H 50°
N-50°S )£ 5 AT}
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iH THEE R (K T (KD
3 GHz 7.1 1.0 0.8 ~ 16.6
7.8 GHz —25.8 3.5 —42.6 ~ —16.6
19. 35 GHz —3.5 1.7 —15.2 ~ 15.4
37 GHz —10.5 1.6 —23.9 ~ 0.0
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Fig. 8 The fitting curve of variation with temperature
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Table 5 The difference between T}y calculated from extrapolated p and that from current p

i H AT HCE SMERE: 298 K B I SMER: 285 K I I
“ To(K) “ To(K) P To(K)
3 GHz 0. 000 35 —3.83 0. 000 366 —4.01 0. 000 607 —6. 64
7.8 GHz 0. 000 178 —2.22 0. 000 182 5 —2.28 0. 000 182 5 —2.28
19. 35 GHz 0. 000 409 —4.33 0. 000 419 —4.43 0. 000 639 —6.77
37 GHz 0. 000 359 —4.02 0. 000 408 —4.57 0. 001 07 —11.92

AR SRR /)N o 2 18 b DX i e K s PR A b X
PRI/, XM LE LR CE-1 2575 10 2 TR A J —
Y. AR CE-2 /15 5 — b (H37E
TR S H AT R /IR 24 ) I S 0 R A
KR SR BRI, TR OGR4
AT CE-1. CE-2 MRM £ Hi [fi 5 b7 FR 45 1
T — St R T AEHLE RS AN R AR
XA T T bR A R B R T
RGMARL M RE NG 5 T 1ok E RV 7E

FIAARLRPET R ETEE T ARt RETE AR 5
e e g Rigis 2 8 K iy %, i CE-1 MRM
MY E AR 7 R PN S AR LRI i LA B E B T
UL AE s J7 B g AR St T, 1 2% A2 1 K
CE-2 MRM #1 CE-1 MRM #5858 /N2 5w &
B LT 3 GHz, 19. 35 GHz 1 37 GHz i i ,
CE-2 MRM FRA% 1Y 58 b 22 B0CH 0 ERf » 28 br gl SR 1
IRZEWE /N 1M 7. 8 GHz B LI M 4 MR H
RN, 18 2 5 Hh LU AT CE-1 #8045 S A
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%38 &

P ER R WA R G 25 A7 X AR AT RE RS e )
b T 2 AR AN 78 53 36 8 AH R A 50 AT I Seasat Scan-
ning Multichanel Microwave Radiometer(SMMR) , fi
TREVRAFE ST SMMR 145 RAFAEBR RGL iR 2%
(Milman and Wilheit, 1985). Kt % F 7. 8 GHz
HIE . CE-1 MRM A5 45 1 RS %1
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