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Focus

*Show the PECQOS interface

*Present some concepts in QECC
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Choosing QECCs
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Circuits
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Checks to Circuits
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# Intialize an 1instance of a QECC

surface = pc.gecc.Surfacedd444 (distance=5)
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Logical gates vs logical instructions
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surface = pc.qgecc.Surfacedd44 (distance=5)

= pc.circuit.Logic (layout=surface.layout)

L
L.gate(surface code, 'ideal init |psi>')
L.gate (surface code, 'syndrome extraction')
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Error generator/model

Jefolar = f)[-o &Cror_,Dm, G&‘hgw;S&( ISDmmck(?C-Jcro(ME;

/

\D&( JM‘EQ: 4 iV\Sex'i: ey o lﬂﬂ,'@m

')

* Tviseck occor alitec

. (e.)ola,ce_ tlie 3@%&



Sandia
National
Laboratories

Error generator/model
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Error generator/model

surface = pc.gecc.Surfaced444 (distance=5)

L = pc.circuit.Logic(layout=surface.layout)

L.gate (surface code, 'ideal init |psi>')
L.gate (surface code, 'syndrome extraction')

depolar = pc.error gen.Gatewise (error model='symmetric depolarizing')
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Simulation model
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Stabilizer Simulation
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Levels of Modeling

*Code Capacity

* Error on data qubits

*Phenomenological
* Error on each data qubits and measurement

*Circuit
*Error on each unitary and measurement
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Simulation Model

surface = pc.gecc.Surfaced444 (distance=5)
L = pc.circuit.Logic(layout=surface.layout)
L.gate (surface code, 'ideal init |psi>")

L.gate (surface code, 'syndrome_extraction')

depolar = pc.error gen.Gatewise (error model='symmetric depolarizing')

sim model = pc.sim model.StandardCodeCapacity (logic=L,
error generator=depolar)
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Decoder

leat-wto mc’s = FC.A&LOA&(.EXPAVLJCV\D Dfagwomis(locaic_:L)
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Decoder

surface = pc.gecc.Surfaceddd4 (distance=5)
L = pc.circuit.Logic (layout=surface.layout)
L.gate(surface code, 'ideal init |psi>')

L.gate (surface code, 'syndrome extraction')

depolar = pc.error_gen.Gatewise (error model='symmetric depolarizing')

sim model = pc.sim model.StandardCodeCapacity (logic=L,
error generator=depolar)

diamonds = pc.decoder.ExpandingDiamonds (logic=L)
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Logical Error Rate
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Logical Error Rate
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Logical Error Rate
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Logical Error Rate
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Analysis Tool

surface = pc.gecc.Surfacedd44 (distance=5)

L = pc.circuit.Logic (layout=surface.layout)
L.gate(surface code, 'ideal init |psi>")
L.g

ate (surface_code, 'syndrome_extraction')

depolar = pc.error _gen.Gatewise (error model='symmetric depolarizing')

sim model = pc.sim model.StandardCodeCapacity (logic=L,
error generator=depolar)

diamonds = pc.decoder.ExpandingDiamonds (logic=L)

monte = pc.tool.monte carlo.Default (sim model=sim model,
decoder=diamonds
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The interface

Code: iW\Port Pecos a5 PC
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Future additions

* Add gate duration

* A few more tweaks to efficiency

* Qudit stabilizer simulation

* Add the decoders being worked on

*Machine learning decoder
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Thanks!
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Extras
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Decoder

leat-wto mc’s = FC.A&LOA&(.EXPAVLJCV\D Dfagwomis(locaic_:L)

I —’ ' "l‘

\_\ —> — ‘
4 \, —

1—-""’




Sandia
National
Laboratories

Decoder

leat-wto mc’s = FC.A&LOA@(.EXPAVLJCV\D Dfagwomis(locaic_:L)
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Decoder

leat-wto mc’s = FC.A&LOA@(.EXPAVLJCV\D Dfagwomis(locaic_:L)




Decoder
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