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Abstract To verify whether the ground ultraviolet detection system can be used to detect the high altitude and high
speed reentry targets above the ozone layer, mechanism research of UV radiation caused by high altitude high speed
reentry target and feasibility of ground UV detection are studied, and in the return test of the shrinked ratio cabin of
a multipurpose spacecraft, an equipment of UV optical imaging is used to carry out the verification test, which
obtained above 40 km of high altitude and high speed reentry target surface UV detection image, broke the blank
record of ground optical detection which had never get UV image of high-altitude above ozone layer of high speed
target. The results show that under the condition of thin atmosphere, the high altitude high speed target can
produce strong ultraviolet radiation. And it is feasible to use the ground ultraviolet detector to detect the high
altitude high speed reentry target. Moreover, the imaging target can be effectively separated and extracted from the
background. It has the important reference value for the further development on practical application and further
research on the theory of ultraviolet detection.
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Fig. 1 Sketch map of particles density in the top shock layer of high speed aircraft
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Fig. 2 Classification of ultraviolet light
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Fig. 3 Distribution of ultraviolet spectrum of sunlight near the earth

HTIEL 3 AT LA KBS A /N T 300 nm f9 58 41 6 1) 2K 3 b 3% 1 i 2 7 9 JC L el SCRR L4 )L 3
BRLO TR A, 76 388 5 R AU, R BH A Hh B 58 AP G 3 B R Ui i 4 Bl e 1 728 A T 728 4 < 80U 200 nm BT B
AN GBS ZUM, AT T X 200 nm~300 nm $RAMGIEBLOR U, X T A3 18] H AR SR S5 895 A0,
RER AT 5 ORGSR EZ B R AUZ IR ZUME T . by s A R A, s (8] AR 7 A 1 5 A
PR e KRG R LT R A

1) i 28 K2 A S8 BN OIS 6] H AR R B9/ T 200 nm SR B S AME 5

2) 25 PR T B B AR R ZUR s 8] H AR R S RO AR T 200~300 nm KT [ B9 5041 5

3) 238l HARFE S AL T 300~400 nm K8 BT S AMEE T 8 2 N sk TR A i 17,

1211004-3




ot Es ¥ i

b LA e P T P A RS T Y S ()R A S B AT I A DA I B A R g s A R R
JZ BRSO UR 3l H I AT & R E B R T LU A RO SRR T 5 A ) SR SR A K
o A RAT A I I TR B2 PN KL T R A B R B R L 2 A R A A s T EL B B A SR N R ORE
F A R R R A R AR SRR i LB B S 5 A AR 2 R BRI A R OB L R R
BEL 3 A 8 A 3K 2 3 0K AT A0 G R AR DAL T o 2 1 Al R AR 4 AT R I R 5 AR O R R L I A
AT o 2 PR R — S T R s OBE D /AN T AT A 3 SRR 7 A Y S AN R S R R X
EE RN ZR S8R AR U BERE U ik I R R M WA R ) B A 5% A I B T A () A 5RO R SCRE R T
R 23 R SURE 1 1 58 1 B S R L D) 56 4 A T REAE M T 52 B X S JE) AR A 55 AR BRI . 25 AR R e s e
QAT H B AR S 058 A iR BE R A8 O, AT AR DR R 58 AP Ol A I A b THT TG 2 R AR ST AT RE S B X s
6] H A5 14 5% SR

JIr LA 223 18] e P b T 55 R0 2R G A R AR e EL AR S8 B R DN 4% L LAIE IV F BRI 3T A
i) 3] Y 0 I 1) 5% A1 S 00 3 78 1 I ) R 5 B T R S T PR A 8 B TR 0B 3 A T AR 3 ) 5 AR 5%

3 MBI AMED = s H AR W) L LB 45 2R 5 o0 Hr
3.1 HELIMRUNSTESEBNBRNSHIERE

Sy S8 s T 5 AR o 4% v A RS B AT AT 1 7R PG G S Il R A A AR — B At
S ARSI 9 TE B o 0 58 22 T TR IR (B G 25 18] QAT A% bR 52 B T 0 2 B4 55 AP N 56 0E S 56 L A G 2R 1 2
ZRANT D B RS 2 iR R HaR BUAG  2) KA RS IE = A R ROE 425 3) FAMEHL N
JCIEAZHIL L SR 58 PO 2 - T P R 00 48 B L 07 5T A e Y ] 250~300 nm. SEHLF A [ 72 72 5 Bt 2
S L B AR T 40 kg, by B3 A UM L L T JR DA 3 1R PR G 80 % i 20 8 495 X L

SR Z O R SR AR B A K BT H AR I RIS . T AR U i S g N v 1
23R I B TR A Rl BT DL BRER T — BEE ] B AARRRATES S 70~100 km, RAT RN 40~60 km.,
BAR TR 249 13 s, [ 4 O H AR 58 S R0 B 1 P 1%

B4 HAR IR AR

Fig. 4 Target detection imaging
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Fig. 5 Two-dimensional images of UV detection targets after preliminary processing
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Fig. 6 Three-dimensional images of UV detection targets after preliminary processing
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