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Abstract: According to the environment during launch and on orbit, special design was carried out to
improve spatial environment adaptability for ratioing radiometer which consists of integrating sphere,
diffuser shutter and electronic optic cut. Weak part of ratioing radiometer was strengthened after making
mechanical simulation. The temperature stability under thermal vacuum environment was realized by
limiting the power of components and surface heat treatment. The radiation-proof ability was guaranteed
by employing space-grade optical coating and making structure shield. Spatial environment adaptability
was verified by mechanical, thermal vacuum and space radiation experiments. Mechanical testing results
show that the fundamental frequency of the ratioing radiometer is about 540 Hz. The variation of the

ratio for sun view to diffuser view of ratioing radiometer after mechanical experiments is within 0. 31%.
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The structural strength and rigidity of the ratioing radiometer could meet the design requirement that the

fundamental frequency should be above 100 Hz. The electronic components of the ratioing radiometer

maintain normal during thermal vacuum experiments.

The degradation of directional/hemisphere

reflectance for the ratioing radiometer at 485 nm after space radiation tests is within 2%, while the

change of directional/hemisphere reflectance in longer wavelength is negligible. The above results show

that the ratioing radiometer has good space adaptability and is able to work steadily and reliably in

complex space environment, which meets the needs for aerospace application requirements.

Key words: Optical remote sensing; On board calibration; Environment simulation tests; Ratioing

radiometer; Mechanical; Thermal vacuum; Space radiation
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Fig. 1 Principle of ratioing radiometer
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Table 1 Experiment conditions of random vibration
Parameter Value
Frequency/Hz 20~80 80~350 350~2 000
Po spectral ;
WOrSPECHAL L 3 dB/oct  0.04 g2 /Hz  —3 dB/oct
density
Total RMS
acceleration
. . X.Y.Z axis
Direction . .
direction
Time 4 min/direction

1128001~ 4



a5 RS

[A] 2358 3 R PR R T K 56 E

BEAL AR Bh i 7 25 D5 18 0 Rz 3% 2 A AT 4 B fEL AR
SEIEEEM 2 0 540 Hz. 9 22K T 100 Hz g 3232

PRABIAH AT & Z J 1) o o 3 i) o7 i K, H: 38 7 AR (Root
Mean Square, RMS) 3k 12. 086 g, %y A il RMS {H N

SRR BUAE Y [ B & 5. 5 i E 40398 g ORAE R 2. 75 /N T 109 R BT K.

0.2 T

0.15/// 4 2\ m

N -
< 0.001 f 7
b0 F 1 Cover of circuit box l\## LJ

0.0001 l__ 2 Metal.shell of integrating sphere
E 3 Sun view port
4 Electronic optic cut

1e-05 L
20 100

1000 2000

Frequency/Hz
(a) X axis

0.001 [ 1 Cover of circuit box
f 2 Metal shell of integrating sphere
0.0001 r 3 Sun vievY port.
4 Electronic optic cut
2e-05
20 100 1000 2000
Frequency/Hz
i (b) Y axis
0.1
N %
= 001
<))
0.001 1 Cover of circuit box
’ i 2 Metal shell of integrating sphere
[ 3 Sun view port
0.0001 | 4 Electronic optic cut
S5e-05 . i
20 100 1000 2000
Frequency/Hz
(¢) Z axis
M4 kiR KB 4R
Fig. 4 Results of RR random vibration experiment
2Lt A B =<0 ] 3 2 n R Yie i 3t
7123 B A0 R S e I a2 R DL R 2, P R i 3223?;1 Temperature et
FRA e 22/ F 0. 31 %0 . Uk BH LU (R fE S st L A5 vt controller device
AR i A T R R A A A AR S AR A ) I Flange4|
TR B R S5 AR RS E
*2 ABRFEFLELE
Table 2 Change of radiation ratio after experiments
Center wavelength/nm Change of R/ % Ratioing
. radiometer
485 0.16 Thermisto} ,——‘ Temperature
660 0.24 i , control board
900 0.31 Heat sink
1625 0.23
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Fig.5 Equipment of thermal vacuum test of ratioing
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Table 4 Result of RR electronic monitoring

3.3 ZEEEBRE

B AP 68 59 31 Bl 28 7 32 47 1K K B[R] 25 3 L A R
ZAE R H a0 R R Bl Y 4107 AO/em’
S 35 20000 krad(Sh . B 348 41 8 B8 R 29 R
10 h. AR5 B AR5 S5 31 BT Ak A 2 1) 3R 8% LA Bk R I 7
S Co-60y HFLRIR L 85 F R UAT 43 B E Ol JiL 4L 7
B A 2R A R G A e ECUR L X B R S e 2

Parameter Working current/A  Telemetry voltage/V B R REERS 1 2.6 510 2 M 16 2 34725 (A48
Val 0.136~0.478 3.96~3.973 o o
e AR R 2 P LR 5.
x5 ZFHEERAKBEG
Table S Experiment conditions of space irradiation
Ttems Conditions Sample number
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Total dose: 20000 krad(Si) 16, 6
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