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·Noise can andwill affect the results
thatcome outof a real quantum
computer

Noisy Intermediate Scale Quantum (Nisa)
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·Given noise levels of current GCs add
more noise than we can remove

· But there is a gate noise thresheld, once
below, we can drive error to zero
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· Error correction:correct errors while comp.
is running

· Errer mitigation:Use noisy measurements
to extract limite noise results
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· 4 General Types ofnoise:

1) Coherenterror:
The operations performed are notexact, so
instead of applying x-gate, applies some
some differentgate.

2)samplingerror:



Quantum mechanics is probabilistic, and
Herefore ithas statistical uncertainties.

3)Measurementerror:
The probabilityto measure a pure state (0)

or IP is not 100%

4)Incoherent error:
The Quantum computer is coupled to the
environment which will lead to decoherence.
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· How does a QC implement X-gate
know any l-qubitstate lies on Block sphere
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Anyagebitgateapplies some transformer
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· X =iRx(π)

· So when tell a QC to apply x-gate,
reall say "apply Rivolation by angle in
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&Samplinger
·know QM is probabilistic

· Say Icreate 14) =iz (10) +11L)
k0l4>R =I <1143 =

· But if I do single measurement

· Probabilities are recovered statistically
· unserbinty scales as
· In general
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· Arise from interaction with environment

· 147 and le) undergo unitaryevolution
together
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· All possible operations on 14) are spanned



by Bi

example: single qubit,,z
28 operators in EBi3
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· Depolarizing error:
All noise channels are equally likely
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·Depolarizing noise:Pre all equal
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·isExtrapolation

1) Measure a noisy circuit at
differentnoise levels

2) Extrapolate the results of

diffrent levels to zero.
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