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Group velocity dispersion effect on entangled photon
transmission through optical fibers
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913 dHl (entangled state)®] FA(photon)E ©]&td A oZE E7HseE FA9tS (quantum
cryptography), %AF&A<4(quantum teleportation) =2 %UAEAI(quantum communication) X =2EI
(protocoD & T8 & AUvh= Ao] T oy HFS Solo] HoHT) o3 T2 EFS HAARE AHS
7] YA E 93 AHe FAE dd2E 33 S (single—mode optical fiber)E 34 YA AES
sof slth, B Ao eE A2 = A F(single—mode optical fiber)e] #& % #4F (Group Velocity
Dispersion) do] ¢1& 4 el 2] FA(entangled photon)®] AFeo| wX &= FFS APH oz AT

FAAT G A= FAe 2 AEo] LNkl FAET Bol tEe] dEA doenz EEo &
2Fd 4 (dispersion effects) = A GE ] FAbol = Y24 &S v Aolgtar HA Az & 5 3
o o E =9, dddE AA X2 279 FA= ZH2be] FAep A vk (wave packet)o] WE &

7)
Astmg o] F 7je] m&Ho]l ZH o FAke] oaf AME vEA Wejrke Aow ol d 4 Qv AN
AR A= F FAe A4 FAE &S A= Aol oyt & e =442l (non—local)
232} 314 (two—photon wave packet) 2.2 o|s]E 4= Qlt}, wehA ¢

S F A BRA R e HxAaoR =7/ HEga

Ae Ao vg vE ddE5e] #EE Flolgtal o ol g
2332k 3h&2 22 A4I#A E5(2nd order correlation function)®] S4 S

A Ae) o] Hxpe x| dkuf 7 WH <=4 5} 3k S (spontaneous parametric down conversion, SPDC)o] &}t
22k vl el o8] wrEoi A o] FaPe] YAPFHIE FAIE Tt 1aF A EES o835t
Z

& > oc//dw w; S(w exp(—zAL/Q)a a |vac> A1)

o171A |vac >-& FAFBeA o] 4 E (vacuum state) S WERH A=k, (v, +w,;) — k, (w,) = k;(w;)
ojtt,
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gee) AR 22 hE detector® @) WA o] FA oA
Time to Amplitude Converter, MCA = Multi—Channel Analyzer.

SRS A & e TAC

o] 79 Detector D13 D294 2] Electric Field Operatores Th&3 Zo] velfo] & 4 i)

E1( f dva,(2+v)explk,z, — (2+v)t],

E(Jr / dv a;(2—v)explk;z;, — (2 —v)(t+7)]. 21(2)

171X sok iz 247 signal ¢} idler FAHE ov|stH SPDCE FallA A FAEL oluA] BEY

ol 9&f frequency—anticorrelated B< <4 4 it}

AR 221 AAAA 3F5(2nd order correlation function)® HolE &3 o,

i

G(r) = < 0\B, (t+ ) B, (t)lw > . A(3)

A3 A (2)E 91 Aol dHdsiA Altstd 232 gt&o] oj@ A &4 o] kel Pk

P~
WEAE G

tlo

0]
PR
G¥(r) = |fdu SWw) expliv® (K z;+ K,”z,)|expliv(r+ 7'0>]|2.
&K, K, . : .
AN K'=—73f, K'=—0, % signal FA} idler FA] & E E2F (Group Velocity

ar’ A

Zs Zz' . . - -
Dispersion)el] 23t a3}o]m =T = signal FA¢}F idler F Ao &= Zolo ol&] D1y
NS i 3AE SASA duds AS yepdg, 9 Akl x3tE S(v)E type—I

D27}
% o] F 7HA SPDCE v th

SPDCE type—II SPDCeot= A tE FHE 7HAER 22 wjdo]

£ es 1Y Aol Ak 3T gl

a8 19 2WEZ= signaldt idler FA7E FAFE FHEA S W, F 5 24 Aol (e 1
AT S4S Tl 0174} oA s d2 daoln] Aol signaldt idler BAE 74 thE
Aol v BE FAdfol FIAA TEe Zako] oA AdddA el A= Gl W xAbe
ATt
A .
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