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Seemed
Teleportation using entanglement classical informationto transmit quantum

information

Wecan alsouse entanglement to transmitclassical information

Sorcoding using entanglement Iqubit to transmit2classicalbits

Encodingbits2x
intoonequbit

1

theffel
1 011 this this Alicedoesnothing

Tendell 1
o 1 11th 1 loalob 1141113

107,10 Xlia 1 aAliceapplies to
herqubit 1110 10a 1B

L AB

Iredell 1 1 I A to 1 10a eis 1halist

I



Alice applies to
Zte lots Zillalibherqubit

2 1 totaled 1dam

II AB

Ieee 2
111 A 2 01 lasalots halls

Hiiiii iii
11all e allB

TAB

Cervation These encodedStatesarethesameasthemeasurementoperatorsof
theBellmeasurement
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Eachoneof these outcomes occurswithsomeprobability dependingon
thestate if thestatebeing measured is p then
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Nowweuse the factthat ZandXare orthogonal
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Recap Superdense coding allows Alice tosend two bits to Bob using only
Thequbit aslong as the qubit is already entangled with Bob's qubit

This worked bc the 4 BellStates wereused to encodethe information
anddothe measurement and bc the BellStates are orthogonal they
are perfectly distinguishable

Lethisinteresting
Withjust a single unentangled qubit we cannot successfully w prob 1
transmit more than one bit of information



In dimension d wecan transmit w prob I at most logeldt bits

So d 2 log2 1 bit

With entanglement the dimensioneffectively increases to 4 log141 2
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