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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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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:

a and a;, = /7y 4y + /1 =y, a,,

where  is in arbitrary state, &A/y is in vacuum state

= Homodyne Detector Measurement Outcomes:
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where @, and @, are in vacuum states
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Continuous-Variable Teleportation: Xmtr Details

= Homodyne-Measurement Signal-to-Noise Ratios

_ n(az)
SNR, = n(@2) +2(1—n)a2,)
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Classical Information as Quantum Information

= Alice’ s Classical Transmission: % + jv

= Quantum-Mechanical Equivalent:
U4 jo = ma+ay) + 200 =) (aw, + ja,)
o mla+all)+/1—n(ay, +al )

where @.,, and @,, arein vacuum states
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Continuous-Variable Teleportation: Rcvr Details

|

= |nput to the EO Modulator: Strong coherent state [v/ Nz)
= Output from the EO Modulator: Coherent state |K (u + jv))

= Asymmetric Beam Splitter Input-Output Relation:
Goww = VTay—V1-Td,
= VT K(u+ jv) + VT Ady
— VA -Tvae — /(1 -T)1—-)a

where Ada ), and a% are in vacuum states
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Continuous-Variable Teleportation: Rcvr Details

= Parameter Choices:

KynT=1and vy=7v,=(1—-T)7,

= Quantum Input-Output Teleportation Relation:

I—n .
a

Aout = @ + n Mo

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

= Wigner Characteristic Function of Output State:

X (€7 O = xw (€7, €)

. exp{— [ 1‘7") +(1-7) +ws} Iclz}

where s = (\/5 — VG — 1)2 is the squeezing level
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Output State Fidelity

= Fidelity Analysis:
F = w|p0ut |'¢'
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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 Tuesday, November 8
= Mid-term exam Tuesday, November 8
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