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Itis a qubit?

Abit:20,135 two discrete values

How canwe physicallyrepresenta bit?

Lowvoltage I spin ofan electron:up I Polarization ofa photon:>horizontal 107

High voltage down ↑vertical 12)

Onlyway to know the state tells you whether photon
via measuringdevice

o - T is a or
I

photon 1
in or I

state

Naw1If a "particle"can be in one of2 basic states 10) or 117

thenit can also be in a superpositionstate, meaning-

a amplitude on107, B amplitude on117
iy

complexre↓I 11

IWhere a, B are complexnumbers satisfying1912+1B=1

#ySimplest quantum system with two degrees offreedom I
such astate is called aqubit.
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We can represent itbya vector (B) * unit vector since 1911B1=1

E.g.a photonmayhave the state "I amplitude on 102. I amplitude on123"(EE)
OR )+()*= +E =1
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"Anitudeamplitudeon 13 "(o)
called "10)"

- You cannot read a quantum state, i.e., access a, B directlyNEXTI LECTURE Only way to extract information is via measurement-


