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Abstract The metal coating material of Ag and dielectric thin film materials such as Ta,O;, SiO, and Al,O; are
selected for designing and fabricating a kind of polarization-maintaining mirror on the quartz substrate, whose
polarization contrasts at wavelengths of 810 nm and 850 nm are superior to 100003 1. With the combination of the
orbital environment for the polarization-maintaining mirror, the experiment for simulating the spatial atomic oxygen
is conducted and the change law of polarization contrast of the polarization-maintaining mirror sample is
investigated. The results show that, with the increase of the dose of the atomic oxygen, the polarization contrast of

the polarization-maintaining mirror shows an overall decreasing trend. Moreover, the decreasing trends along the

directions of +45° and
Key words
contrast

OCIS codes 310.1210; 310.5448; 310.6845

1 51 7

38 R A i T BB A HE B —
P12 BE . FH & 73 {5 R W] DL N7 J0 B R 1 2
ARG, EHRIEEL EREEG. AR
WA R AL AT T A OGER RN B R 2 ] A,
O 2 4% Hi BB A% Ui/ N 7 OGRS | RS AR 2% 1 X
F ARSI, H R, A ik R v Tk Rk A O £F
%) R FROBLAIT 5 2800 K (AR O 4F i B B o K R
38 1 I % DR 57 1 — A IR By el A, H A, (R0 AR
AR PERE T £ i IR R, A OLA & 7% 9
Ay R By B B B 24 R 200 km , B KB B B OG 2T 95 4
Gy AR H RME . T E A R E O SORL I IR

thin films; polarization-maintaining mirror;

—45° are more obvious than those along the horizontal (H) and vertical (V) directions.
low earth orbit (LEO);

atomic oxygen; polarization

TR BN AR /N o ELASFEAERT HE00  JLF- AR 58
i B 06 1) i 31 25 777 2B 5 W, A O A A D I 2
Ry T A AR IE . JUHAE R A 2 E
T AU —/NBOA R AR T8 A R ALZY 20 km,
L RS T TR R g A S R TR/ L AR
HAfFIE, oh, B G IE LA @Zﬁﬁ'ﬂﬂﬁﬁﬁﬁﬂ’]
Mo Ry AR BRI . DRI, R =S 6P 15 4 D e 9
R B 1 Hh 2 8] 1 3 A 0 A S B A R TR
AR AT Bz —.

1E A 2 ) T B S S b AR D S B
eSO RGP A B AR Io . i
T R R AL Y = — R AR AT e R
YR 2R S AR 22 51 R B4 1 G B O T Y I E L O

i EE: 2018-05-15; 1&E HEA: 2018-05-28; FH B HY: 2018-06-13
HEWMB.: HFRARPAKS (61605229 E B2 e 7 45 Q0 e i & A A1 (2013160)

" E-mail: duanweibo(@ mail.sitp.ac.cn

1131001-1



Es i

R 13 A R A 3R ) A AR K

FLIT S [ P A AR L i 4R 9 42 286 S o 17 2 ) 36
3 PR ST A AR DGR IE o i SR I i BRBIE
B B ORI T B A Y 5 R S B )2 e Rl 4
22 R A A S SRR e RN AT ) S R R
W1 i 41 25 55 A A 9 455 5 S5 B o8 B I3 2 W A R
W 1 B 1 K R O i A1 3 458 B I OC F A5 T BR
SR I R BT S A i U AR G A A T
— bz [l AR A G DR i S 4 DR Ol
ST AL ) B PR R AT TR T SRR S B B S
45 RN HE 2l DR i Sz 4 A B ) T AR R AT Y
KA LR AN B A — % fi {8

2 PR SR B AR B A

2.1 RIBEEHFERIEIT

B I — DB ME DS I Bennett
Fl Brassard 7£ 1984 4F$2 i1 (19, B BB84 Phil, B Y
AL T T ) i — AR T ) T
W Hb 3 B AR TE 52 AR A, MRS BB84 Uh i, W] LAk
MR M i 7 R G0 . 290 R 0 02 4 e 41 25 1Y
A D 25 D7 i o R i I 5 el [R] B 45° 1 O B 42 i
POtk AT & 4w As Y mE 1 iR, K H %R
IKVTJ5 ), VRN B,

=L

LT M0 0 4t 55 9 I S 2 i 4 D'
Fig. 1 Four paths of linear polarized lights
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Fig. 2 Structural diagram of polarization-maintaining mirror
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Fig. 3 Reflectance spectrum of polarization-maintaining mirror
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Fig. 4 Reflectance spectra of s-polarized and

p-polarized lights
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Fig. 5 Reflection phase of polarization-maintaining mirror
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Fig. 6 Measured spectral curve of

polarization-maintaining mirror
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Fig. 7 Test curve of polarization sensitivity
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Fig. 8 Schematic of polarization contrast measurement system
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Table 1 Test result of polarization contrast of
polarization-maintaining mirror at 810 nm
Polarization =~ Maximum Minimum ) .
. . Cer A /)
direction  power /mW  power /pW
H 10.29 0.47 21890 0.77
\% 18.35 0.95 19320 0.82
+45° 12.85 0.80 16060 0.90
—45° 15.00 0.82 18291 0.85
F 2 BT BEAE 850 nm Ab R PR X EL I3 2 S

Table 2 Test result of polarization contrast of

polarization-maintaining mirror at 850 nm

Polarization =~ Maximum Minimum .
. . CER A /( )
direction  power /mW  power /pW
H 22.41 0.83 27000 0.70
\ 17.35 0.79 21962 0.77
+45° 9.33 0.68 13720 0.98
—45° 10.64 0.99 10747 1.11
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Table 3 Test result of polarization contrast of polarization-maintaining mirror before and after experiment for simulating AO

Polarization direction

Experiment condition H A% +45° —45°
Crr A /() Crr A /() Crr A/ Crr A /()
Before experiment 21890 0.77 19320 0.82 16060 0.90 18291 0.85
After 6 months 20566 0.80 18550 0.84 13200 1.00 15667 0.92
After 12 months 17700 0.86 15300 0.93 11356 1.08 12770 1.01
After 24 months 16650 0.89 13333 0.99 7543 1.32 7925 1.29
After 60 months 12983 1.01 11102 1.09 5560 1.54 4910 1.64
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