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FREZRRIENGE R RS CEFEEE B FERRES) B S B
& ARFEME B ARG R BRI R AL 55 34T O/, DR ECE A 2 th TB A BE
LR REEZBREEVIH  WEE . SR, B $EL R, DR
B JHRFEAS B RFAN ST HELLIEAT . ([FEZ 2T IT:
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FRZEER DiE AR 7= i JRESCHEEA

R Wz Ae

Rtk FENRITEIA T L E EEEA

TR W% IE S 4 W S ERAR

AN AT AR za BAF WEPIT A

AR N %4 JI&% B . HA. FEMTEOR
W%EE Himza HEAEEAR

A REFH

(1) &ER{E B i 4k SRFF K

R¥EGar tner 2y &) I, 20174 A BRI 45 22 45\ FIRR L $11989. 86125 Tt
B20164E K7, 9%, i T 1. A%AIAERIT S M Kod 1 . A2 X ds A |, dB3E
PHIR . ERYERF = AL, Sibpauiidoos, Kb, EE. mERAER
B IX 20174 Wb AR L £11408. 76143670, BL20165EHEK9. 2%, Hilp R 4Bk
41, 29%, A SR RERE AL SEE L EE . S5 22516/ PIRKE 52017
PR A 11267, 29125570, [AIELIEHK6. 5%, 48R &7 Ho27%; HAS . CFIIE .
HE L B TO LI [ 2 20 1 74F P VRS 511225, 08143675, [AIELHE 9. 5%,
RG22, T Hor, HE201 7R LS 22 4 R L 31, T4 36T, SN

15. 7%.
LERME R LI FEFIEKE (B 2ET)
1,400.0
1,200.0 A\\\
1,000.0
800.0
600.0 -
400.0 -
200.0
2015 2016 2017 | 2018E | 2019E | 2020E | 2021E
L REL | 838.4 917.2 989.9 | 1,060.0 | 1,1455 | 1,234.3 | 1,330.2
= =R | 17.3% | 9.4% 7.9% 7.1% 8.0% 7.8% 7.8%
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2R 5 T B A IEKRLRRRAET%-12% 2 7]

(2) JEEE 22T K

it 5155 JEL BRI FL I IO 5 AR R PR A 5 I AR SRR JE 2 4 Il REUUR O 2 L
MRS . HZE B2 2 SRR, 58280 EANERK
W% . 7RG RBIARKBEAEKBORMIKEN T, TS BT RS Ba)
M ZEREARMPOE KRR, BNER e R RAE, Wit bk,
AR b A S, 20164F, FREE B2 hiy i Sk 8272k 70,
LE3GK19. 7%, CREF T POl KA k#2020, REEE e T HME
IEF68. 41423570, 20154F F20204F [ A K KK 520. 60%.

2015-2020F R EF R REWIAME (Bfi: BAET)

8,000 -
7,000 - 6.841
6,000 - 5,682
5000 - 4,699
4,000 - 3.867
! 3,210
3000 | 2681
2,000 -
1,000 -
2015 2016 2017E 2018E 2019E 2020E

BRI AR B

2. BETEMGITIRERLR

BT DR A A AR AR G W ARSI B AR I RF AT R T B, ARG 24
HIZERE AT 2 —, IR SEE S 4y E 1 5= 1 A S &l SCFF
HR S -

(1) BErIEE#SL

OfF 7ilfE. BT REEGEMETEHD K

ErEFELZRETEEAN - ANEENS, RAHE T SENE BT
FEHMEERR, B, BEra@EEmay el E TEHS K

(Quantum Key Distribution, QKD)FI& f-F2E 7 (Quantum Teleportation).
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L ARG SEIE ARSI RO N AE 2 AR T R, RO “ BT R
HEET o TR TREIEGE I BUE Tl S R EEN N AT 5, A
Pt B R EAN RS X 20

BP0 KA &7 ) B U SRR AL e B O R B B S R
2 2, R f e S AL I B 75 B H0R, W] UG THIn a8 5 1k & I i 2 4,
FEE bR EAF 3] 7702 BN ERI R I HET o 528 B8 R AR R FH 202 ) R SR fige i
Bl RE s P15 e, IR SRAR I U5 2 2% BEOR RIS 1 70 e 2 AL, &3
I RAE SR EARRAER AR B E A KN EERSAET e, Liedd
HHABERNTE IR IEEENE TR, BT 8D KL
LA,

— IR RO QKD 2R SRR A S L TARHLA G B -

QKDZ §H41 QKD B CHL
12 £ F B0 s
‘ EHTFR RTiLR I *i;:;?ﬂ m;;ﬁ;
BT EHIEN BT HIER
(it (REHED | —{ it EEEED
[ smmt —{ smemw
[ am =l - it )
(| memm Gl —  memm
] [ ]
< =
=4 &4

M EERTEUE 2], QKD — N5 XU Wi AL S s P I R . AR %
ke & )l B - E E AN A IE R 2 B TEARE . B TEEM TEMbE TS
AP ETHRME S, aTRUReer. Bliasn (i DERR) SYEEN. &
A TE I T3 07 MW7 HEAT 56 5% O 45 8l ) A BE D BRI (5 B A2 HL.

@& T E Yo R # VR R

BT R KA O BAE BRI 2241t 48 B2 05 T8 S AT
B e, HBGRATIERE: A BT IR R I B BT E A K
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B I LAE RS & BT % KIDDCESR I . ATHE 12 & 7 BRI Sede ke 40 Al
FEAAS FRMIUE A T2 D is FISRORBE R, B2 Ik 7 i 1 BT HIF ) A 7 ks
R AT ORI o BT 28 RER A5 B2 MR RAT A= i
e 15 215 2 .

B Gem g i, B FLSEE 7 A 564 R AR B 22 SR A, ATIAR
FAER B IR L SE B W B NAR Bk AR AR B S5 U U, X T RAT A
BT A R AR A E R B I N R A IR L S I B Ry« X — 28 L
AR “B T RBERE” o AR, T EREKR, AR FEIEA W
7, CE BT T T AR P BB F B 2 2w, Bk T ORI A %4
I R S P4 7 8 o A DCHIF 9T 19 S 4 DR DL AE R FRAS AR vERIE AU B (ETSD) &
Al A B4 (Implement Security of Quantum Cryptography: Introduction,
challenges, solutions) FH[EE(EIRAE P22 80 FE BBORRF AT S5
ZH (CCSA-STT) KA (BT IREEGEEARBEH) &, CHE T BEHE A LA
RSV UTE AR

G E N, R 54 GRS AR R RS B 22 B 2K, i AR B Cln
PrEngt. BidrEs. REVEIR. NREINSE)  AEARB (e SR . BeE
AT DR (. LA A A A ST IEDR, 8
JFI P332 1 35 ) 2R G0 R 7 it RIS A AN, A 75 13 5 2 ™ T RE i i A i2
TSR R EIS, ATLAR A& S G R G A ) TR 2 e

@& T EH KA TR

2o BRI B SLE0 FI30RFE R AR, SCHRFBBS4 MMM BB T3 P17 KRB
BF) TIHAKCE, AHRER . B BISCHERE I NIRIBUR R B0 BR DL S R - B
R R IR fis:
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> T > AR e
o TEMEMOMEIEM:  « S0TAULER; > B s,
o R MS5%HI20%: COES T - N N > BT, !
o ZRHREFEA3ABEI20dB; > MRS ’
o RRIGEEFEFI0ME L By o XL HmEL =S N
> TZRt: - TR FHR FEA
> RRAPEREIRE A ] o L. B o ETER AR
> ﬂ:@“;&ﬁ BRIIBARAT o HER, M4A20BlU.
« BIRLIAR © REBATRT1000/M Tl \ ——
oty ——— [ HBMEAR
o RIR. AEOTEME
- e —— WA
/— E R AR
—@ L 2 L 2 & L
2000 2005 2010 2015 2020

SRR ST 5T, FE 53, B, H 2 RARIRIE eI a0k, Bk b T [E
rBETIKF . HRTSERR H TR A A AR R M ALFA . 142 B RZHNEH

AR TEH K (N, 20074E) 5 3074 LCOWIMORLT & 7&Kk (EH
NISTAILY B 2% K2, COWHER, 20144F) 5 2408 EBBSAM BOLLF & T % 4H 40 k. (FR
BRI S0 a, BB8AJT R, 20174F) o BR3E T B AR LE FAE & T BP0 KERTT
I PRI STk F N R

WAL TH BT IR

By~ AN 5 [ RO AE FUN ARG 88 I VR B 1l ¥4 1 InGaAs BRJGFHRIIES , BRF-SEE T 307

= PERE NELT BRI COW WMl E T2 K45 (Provably secure and practical
s | quantum key distribution over 307 km of optical fibre. Nature Photonics,
9, 163, 2015)

FE[E AN H A A R HLAE T InP. Si0xNy #EHEE T, AL T A H 48 5%
SH R B SIRN A B E 0t B S 4 . (Chip-based quantum key
distribution. Nature Communication, 8, 13984, 2017)

B E AT AL B T A RS R D R - RS LR B QKD Bl i
ik ——Twin-Field QKD (Overcoming the rate - distance limit of quantum key
distribution without quantum repeaters. Nature, 557, 400, 2018)

EEEEMFTAELKE (AFRL) LI THRKHEH B M E FIEE (AFRL
TBEMNA | Demonstrates World” s First Daytime Free—space Quantum Communication
Enabled by Adaptive Optics, 2019)

R INERL KE . ARG TR 1 QKD SEBr M ) 2 4Rk
4y #7 (Practical challenges in quantum key distribution. Nature npj
Quantum Information, 2, 16025, 2016) , ETSI. ISO. ITU-T ZEHrifE{r4H 2
JHRET QKD RHIZHED) « (ETEHS K ZRER ML)
(LR TP \75\5’]]7?%1‘[ &) & — RIbR R E TAE

zatoy
Hr S hniE

KIEFA R M AL TR 2008 B iF KBB4 LT & T % H 0 &
(FEK, 20104F) 5 26048 HDPSHRSOBAF & T4k (hFRHK, 20124F)
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40473 BB B F T IO B TP 0k ChRER. i Trr BT HoRIE 7k,
BERE R AERR IR &SR, 20164F) 5 &7 RPARE TAESEI120024 B H |
NI ETFEAS R (PRRS PERBE, 20174 5 53A B KSEN AR H B2
BETEASE (PRI, 2018%) 4.

(2) B REEE SR T REEE R L

B R EAE ST E RIS A MRS BA L ThRE, HlT
e g R AN SEILUT S EAFAEIX ], HATAFAEZ A sE 5. AR T ORISR
FEIACE D 2 A, F S R BOR SE BN 815 . B T IREEE SR TR

7
A
l[J_l

OB A PRI LT

OFAZE 7 R

Xt bt
WH

BT RN

FEETREBR

Bk
Jif BE

PN D IR

(D FIHETHHS R (QKD) FHARSEILEL TR
IR

(2) ZEERFRE RS BOR SEHL N # A5 -
FREERET DI, KRR T B B 1 357
ARFBL Heltbhfigm T Any. AnfEH.
ANHESE B T BUR R R B o FL ST AR HIE 2 0
RIPRER: KIZTREEN SR B T L,
FORGENOTT (A2, BOTiE
U&7 25, XU DR B 4RI I I 00 = 1 4
R, G E U T E A EAS B RR A .

PIA IR

(1) NTECIEBCE A AR IR 65 (AL
B BRI i SEBUAE LR B B 0 s
(2) S5EXNPRE RSB SIIN B A
FEERET LR, ALk %
B, AR AR SN — R T R A
MIBORTBL Heg Ry i 2 5%
PERVEA G B K Is S, A e I 1)
WA T o FLSRBURIFR S PILE L 70 A iR
fEie: AR AP — il sy, K
IR X, R P AV, SO 1S R
PRI E o

Wk

UK

(1) PR 55 R 2 R A8 X TP B T 5% 5
(2) fliidwafse, JFREZAUE;

(3) F ARG (EERCHATR) X 22
e, KEMIRMESKIT 5, B % AR,
(4) BESLARCIMPFEARFIbRUE, TR TR
WA AR B (0 B R e A ML 1A I W B L

(1) TR 5 RS 22 58 ST U de HY
(CEZRPY

C2) VA SRR AT I (Zhg K Has HED
Mgk, 52787 MIRR PR

(3) il ERRHERNE, TF ARSI HAHG
LB

WEAR AL B0 R E BB L (B
JRCRER AT B A

(N7
R A

FIHFTALLE, HEE A NBRERR . B
FEANR: 1984 4E42 11 BB84 Pl 2 B T H ¥ K
RE s 2005 AR5 H LA IR &S 77 MU 6IR
ANERAR ), FROE IR PR RS 2012
AERR I A TSk QKD P 2018 4F, 7 MDI
PR b SCHR H X7 QKD L.

R BRI R S A48 S IR AS BBS4 BN, HARTE

1949 4F (fR% RGMIEEHEIR) Mg
RS 2 B TP v, T 0 R i ) I 2%
FHAIE R 2R ) FE N . 1976 A H%
22 RS, 90 T BRSSO N, e —
REAR KRR HEBIH AL, XTRRE RS A
NHEMAAE WA, 533 T SEA
[F RS 22 DhRE,  [RIUE IR A AR R
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JRA RS L A A | AL AR B R AR M A | R 9

iAW T, ARAE N 7 R RS AN R R SRA AR D e A R M BRLA S B
FIHER AR, AR BRIz 5
BAEAZER, JRE I RE S G AT
BEEES

HiE Wk R QKD B IO AL AR AL | BT T H SRR AT R B D SRS
K (1 E B3 (Jo4k) QKD SEAF I & HLBGti Beit
i S5 4 QKD [ 7R Y B P BOR 5

w K Y. R T EHETIHHNE TPk
Ao

@FEF L7 P K

R T IREBEEPARE THREE, IABARSAE OB G, BoRbrE
AT 4, BB AN B, TR S B A0S 1015 B ANEHE Ry b,
(ELEL T2 A T A4 23 90 B I AR08 ) A1 1 g AT B O A ) 7L, R R ik A
Shor SR . AR T IREIEEBARRM K I EEZ @SR iR 7 HH RO
B (PQC) , MARISEIMEA, H AT NIST IEFEAEER AN I 5L

B REEAE ORI TS, FARE BRI SRR 145 S 8
2a, A CIERISHRER, VAT A E], AN BRI AE R R AT s
A MHEARE T REIEEROR, BT RS SORAIE M BRAM B, H
HIAE T HORANNL FHHE 9], AR T BB RBE A FEOR,  BRARAE A A

@R EAAAEDIR . 7 B A AT RETE

B TS RENE B LA 2 Y1 B AR ) L] 70 i ) i s O K ) it
el Y SN o VN e s TR HEE S E 57 N SO 1 78— e w2 997 NS E 57
HAT 22U E T A KRR E T EE L. ETEENS 70X
BRIGAES, FEE WAL T S50 s SR IT 7R B, A 18] P SRAS R etk
FRIREEAR K o

HEGEMEEORMLE, B0 KBORKUHAE T H B ER 52 %k
W, ATLLERPUER R E T EAEAEE T USSR, S8 T TS AR
FER SR, ERIPEAIRS AN, (B 2 A PEARURS . X 22 4 R A i 1) FH P A7)
REAWE 1o BEETRKIARIED, &7 R85 BRI RN ARG 1220
%, AWl —RMA P MgE. H—Jrm, JRETEBFEZIFARSRIVER
THEOFE I SR B A%, H AT AL T 5% [ bR BT ST e A B ik SR Sy
B BT E D REORA G &7 S kT DRl & £ — B E T2 ek g (G
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[E S AT Fe Rk Er (2018 42) , EEABM AP A ERE (2016 ) O, LIS
GiAEE T IREEE AR

gr BRI, PIRPEAR AR R AN S IR I B R, W LLEARSS &
[ B

(3) ETIRE S M2 E WK BRI

OFk T R T 5 W 2% g e i il

Hh (B g 2 500 3 2B U i TR BB AS S I B 2, O T HEBh & IR 2508
B ML [ — 20 R IRRIF B R, ErESRE T MM A ie B, ht
AV IR RS WK IZTE T, MR IR R A I 4 B e, AT
W PR E . ATEE . ARHETLIE T 2RSS

HETHRERG “5P T8 T 2017 FEEUG, 5 “B757 B8TR%R

BER, ERGIENT M B BN N S AR SRl B
ST T R R, BT REEET 2 m TR S BOEIKS)
PR RIS . BAT, ERHE FIREEEE T MIEE R, &
WIEM R E Rz .

WEFAESR, FRE A 1 X R R AE 2 R BN T, e
HEN 2016 FELUG, FF LR BOME AL (10 28 o AT i 2 b7, Horh i
REZHINLE A R LR TS KA AR R Z . T HERE & FR%m
(CIEEScSrar R N

e 5 WA | RERS §Z§§
1| 5T s Al A Tl AE M s A 2009 4F 2Rk &
2 | THRETBSM JEIH 2009 4 %, &
30| 2 60 A b fu TR Ak Jbm 2009 4F 2 ik &
4 | A REE A S R Y A 2012 HFE L &
5 | Bt e B E T IRERUEMN Jbx 2012 HFE L &
6 | TN\KETFLEBERRE b3 2012 L &
7 “HHRIE” bR E TS M HHE-FEW | 2012 SEE R &
8 | UrEgETEAE I G 2013 L, &
9 | AuETFRAeBERNTE = 2014 FE K &
10 | FUMMEA] 70 J AR S i 1 35 10 S A s R St Jea 2015 L, &
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14 | fbEE 2205 RBE SN e 2017 R &
15 | GrEg s LG & il (s & M el 2017 42 AR &
16 | HIUKE T4 E R Jbm 2017 42 AR &
17 | REETREBETL BRI -AHE | 2018 4EE K, &
18 | DR IR 2 8 A5 ek HIX 2018 FEH K &
19 | AbuTE T Jbxt 2018 FEH K &
20 | BTHEE OIN B 72N EE RS R 2018 FFE L, v
21 | i o W < i 1 DR B A N FH R Y ifg 2018 4 %, &
22 | TEMNETIREIEE B BT W i M v de &
23 | BB R T ORE 8 E W LEARF e v
24 | Mg R ORE EAE N i PS i E &
25 | P E T ORE RS RN 7h % B &
26 | SPHTH R ORI AS IR e et e
27 | BEREFREEEETM U B PEBD GRS sl e
28 | ARAT HLUEE U AT LR ) 5 it Bk FEAGE e
JUML PEEE, RS BERH. R, MR I BEARFE. MG EB)
A B R B A SRR, FIUH AR R 3 ~54F, RO, K=M. BR=/M.

F L IX L r G S DX S5 R Bl T S B A
@t A7 I 15 W 25 B L

KEEFRFEBEGER KRR T FEE 2 0F, A ZAE K
X IEAEDNE & g IS
E xR/ X, AR
B 2013 FEH 3N T EKL 1700 A BEBERIBER ST (Frejus) M
Syl i (Matera) WG ETMERTR], #BZE 2017 4 O 2 ok 12 96 5 5
# (Frejus) —#BR (Turin) -353%485% (Florence) HI&E Tl{EH T4,
HE[E 2015 FF BB 4 (B “EXRETRARLTI , WALETIEE.
H [E BRI ER R G, TFREARE NI, A 2LE 10 4N @ E
FETIHEM%.
s E R 2] 2020 4, 43 3 MrBtE W E X E T ORE @GN L% FFr
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A AT R BT 2 4 LI
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KH FOEN 12 {43708, HISCE BRURAR. 1 55 &l R b e 5 BORWE FE B A 6
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LRI B &

KFI AR 5
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S FE Y R A S A Bt AP R RN B T R R el e
17 HIR BE

[E Ah 7l A 7 i/ R e H AT AL TR ya e S TR B, i £ IDQ s /)32 F PAK
BTN HL ORI Notens te i nRAT 147 fiff X 45k /) 2% 55, i [ SKHL (5 0] FH B 1 BBEAL
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FARGESR Y ARl E TR, R T R E TE KRGS . il
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5E o
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Ko

@HTALQKD ML

B REEAS R —NH IR, 405 ASBB3AYM AR B2 R Ak, Hig
SEARPEARW R AL BB QKD M SCK FE S il S B B . ARG, [
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FHEIA A, B R BB NIRRT A F QKD fh & IEAEX DA
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PRAEART T 5 TR0 A5 AR A e R e B B R CMER . &
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