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6.453 Quantum Optical Communication - Lecture 15

= Announcements

= Pick up lecture notes, slides

= Teleportation

= Fidelity analysis of continuous-variable teleportation
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Quadrature Entanglement: Vacuum-input Paramp
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Continuous-Variable Teleportation: the Xmtr
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Continuous-Variable Teleportation: the Rcvr
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Continuous-Variable Teleportation: Xmtr Details

= |nputs to the 50/50 Beam Splitter:
aanda = /Yy Gy + — Yy Uy,

where @ is in arbitrary state, a,},y is in vacuum state

= Homodyne Detector Measurement Outcomes:
\/ﬁ(él —I—fl,lyl) + 2(1 _77) &ul

Vi (g =, ) + /2(1 = n) au,

u — U

Vo= D

where @,,and @, are in vacuum states
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Continuous-Variable Teleportation: Xmtr Details

= Homodyne-Measurement Signal-to-Noise Ratios
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Classical Information as Quantum Information

= Alice’s Classical Transmission: u + jv

= Quantum-Mechanical Equivalent:
atgo = Vilatay) + V201 =) (G + jas,)
= ymla+a))+/1—n(ay, +al)

where @,, and (1,, are in vacuum states
N o
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Continuous-Variable Teleportation: Rcvr Details

= Input to the EO Modulator: Strong coherent state [\/N.)
= QOutput from the EO Modulator: Coherent state |K (u + jv))

= Asymmetric Beam Splitter Input-Output Relation:
douy. = VTan —V1-Tad,

- VO -Dyas =0 -T) 1~ 72)ay,

where Ad s and (i, are in vacuum states
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Continuous-Variable Teleportation: Rcvr Details

= Parameter Choices:

Ky/nT =1and y=7v,=(1-T)7,
= Quantum Input-Output Teleportation Relation:
1—n

Ul
+ Vi-v(an +al) - Alas - af)

out = @ + (d??u + é’j)v)

where @ ; is in the vacuum state
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Continuous-Variable Teleportation: Output State

= Wigner Characteristic Function of Output State:

X (€7, ¢) = x4 (€7, Q)

o [(5)-00++] )

where s = (\/E — VG — 1)2is the squeezing level
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Output State Fidelity

= Fidelity Analysis:
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= Coherent-State Input Special Case:
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Coming Attractions: Lecture 16 + Schedule Notes

= Lecture 16:
Quantum Cryptography

= Bennett-Brassard protocol
= Ekert protocol

= Schedule Notes:
= Term paper proposals are due Thursday, November 6
= Mid-term exam Thursday, November 6
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