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Fine Tracking Mirror in Satellite-Based Quantum Key Distribution
Based on Magneto-Optical Crystal and Two Mirrors
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Abstract An optical polarization independence reflection structure applies to fine tracking mirror in satellite-based
quantum key distribution is proposed. This structure is composed of magneto-optical crystal and two same mirrors.
The results of simulation show that single mirror badly influences the polarization state. For the mirror with
refractive index 1.52, the quantum bit error rate caused by mirror is 40% . The quantum bit error rate caused by
polarization independence reflection structure is not more than 0.25% , particularly, it is approaching zero when the
deflection is approaching zero.
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Fig. 1 Schematic drawing of single mirror
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Fig. 2 Polarization influence of mirror and changing of reflecting surface
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Fig. 3 Schematic drawing of magneto-optical crystal

and two mirrors reflection structure
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Fig. 4 Polarization changing of magneto-optical crystal

and two mirrors reflection structure

4 PR ARG R BT R B RS R AR
feli |
T 52 5 i 5 7 5 0 5 TS BB B 0 O
A R F 10 2 5067 1 56 4 T A LT Bob 1)
5 A 5 e 590 0 95 0 R L B2 R 9064

1018001-3



H |

# ot

qg‘gé*ji/%j\j(x()/9y()/9z()/) 9?[][@ 3 F)‘I"/j—‘—\‘o;ﬁi“qj Z()/ iﬂﬂ
5Ty AR T X Ay ) 3 TR TR 1 A
K AGEE AN e RS S AR 5

E. E
| ) = : 0> > [1), (5)
Y E'+E’ VE! + E?
E.. E
| o) = ——2—— | 0) + —2— | 1).(6)
T, ETE,
ASPOCBSE T RR H
| ¢in><¢in ‘:

(=== 10t 7= | V)x

E, E,
(7«) |+ —=—(1 \), (7
JVEI + E VEI + E
L0 5 O O R A AR A SO B AR5 AT KR
| S[}> :‘ Sl)in><¢)in ‘ ‘ ¢oul> -
2 ). ()
(E: +E)DE:+ED
BERT , TR AR
E.E.+ELE, z
=1— 9
? [ <Eis+Eip><E§+Ei>} )

R E A LR IR G (0% /4, /2, — /4 Y
B IRAR  AR 5 BB84 P i H 45 M Bk O Hh B ME R

CIBEBE B i 4R 245 ) BEAER AR 258 ) 31 53 R A i %
AL EERANTE 5 FroR o B RO B RS BR BR R A
FIA 4090 22 A7 1 5 F DR AT 6, T G — WU S 4 A
ST R A AR 0 0. 2506, B RS X UK
P 0 2 A AR D' 1149 A 0 o T A At A A 2R
(LRSI G NS AN R e Ol PNDE
DA BRI T /4 R IRAEE T M HESE -
BB 445 KA RE % 56 A B2 BB B0 D't 1 i 4 25 114 72
Wi, N AE XY J5 ) fi 4% O B 3 By 2 1 B A R Oy
0TI 5 555 T SR RS B B2 7 1) 4 AR 5 A — BB A
X T BE BT AR S 2

PE— 2P AFA o3 BT IR S5 14 07 45 SR e & B, X
TS LY T 1) 14 i 5% 0 T AR 2 00 5
BRK. EPMHET AN OX P HR@EHTY
7 1] 8 U 5 K 0 5 b D7 A B A DT R — 2 e
B 858 04 i U R CRIVESOAE y F0 s BO(EDD o 1T X 7
T £ 0l 2 6 AR 01 8 R 78 0 o o T e e — U
ZE AR 5 X7 16 PR i 5 2 E — RE A5 208 BT T
M A DAL TE 56— U S 235 1) o i 4% 285 9 52 i
52 X U7 % 2 . AE X J7 i fE — 2 1LY J5
T £ i 2 o i 9 25 G R M

il
S 1/
g
T
o
/’”,,,%ltl/,’,,u//m .
i
i

BER /103

< 0.

K5 Ca) B SR BT F (b) TREDE XS 55 25 44 1Y ik T DR A5 ¢

Fig. 5 Quantum bit error rate of (a) single mirror reflection structure and (b) magneto-optical

crystal and two mirrors reflection structure
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