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Providing, by a system operatively coupled to a processor, a tunable
coupling between terminals of a same polarity of a first qubit and a second

qubit

'

504 N

Providing, by the system, a capacitive coupling between terminals of
opposite polarity of the first qubit and the second qubit

l

Tuning, by the system, a resonant frequency associated with the tunable
coupling, wherein the capacitive coupling generates a coupling that cancels
the tunable coupling when the resonant frequency associated with the
tunable coupling 1s smaller than a resonant frequency of both the first qubit

and the second qubit

FIG. 5




WO 2021/259711 PCT/EP2021/066155

6/10
g 600

Providing, by a system operatively coupled to a processor, a tunable coupling between
terminals of a same polarity of a first qubit and a second qubit

:

Providing, by the system, a capacitive coupling between terminals of opposite polarity

of the first qubit and the second qubit

:

Tuning, by the system, a resonant frequency associated with the tunable coupling,
wherein the capacitive coupling generates a coupling that cancels the tunable coupling
when the resonant frequency associated with the tunable coupling is smaller than a

resonant frequency of both the first qubit and the second qubit

!

Decoupling, by the system, the first qubit from the second qubit based on the coupling
that cancels the tunable coupling when the resonant frequency associated with the
tunable coupling is smaller than the resonant frequency of both the first qubit and the

second qubit

.

Eliminating, by the system, coherent rotations on at least one of the first qubit or the
second qubit based on the coupling that cancels the tunable coupling when the resonant
frequency associated with the tunable coupling is smaller than the resonant frequency of
both the first qubit and the second qubit, thereby facilitating at least one of reduced
quantum gate errors associated with at least one of the first qubit or the second qubit;
increased speed of a quantum gate comprising the first qubit and the second qubit;
improved performance of a quantum processor; or improved fidelity of the quantum

processor
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Providing, by a system operatively coupled to a processor, a first tunable
coupling between terminals of a same polarity of a first qubit and a second
qubit, and a second tunable coupling between terminals of a same polarity

of the second qubit and a third qubit

'

Providing, by the system, a first capacitive coupling between terminals of
opposite polarity of the first qubit and the second qubit, and a second
capacitive coupling between terminals of opposite polarity of the second
qubit and the third qubit

l

Tuning, by the system, a first resonant frequency associated with the first
tunable coupling, and a second resonant frequency associated with the
second tunable coupling, wherein the first capacitive coupling comprises a
first coupling that cancels the first tunable coupling when the first resonant
frequency 1s smaller than a third resonant frequency of both the first qubit
and the second qubit, and wherein the second capacitive coupling comprises
a second coupling that cancels the second tunable coupling when the second
resonant frequency is smaller than a fourth resonant frequency of both the

second qubit and the third qubit

FIG. 7
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Providing, by a system operatively coupled to a processor, a first tunable coupling
between terminals of a same polarity of a first qubit and a second qubit, and a second
tunable coupling between terminals of a same polarity of the second qubit and a third

qubit

:

Providing, by the system, a first capacitive coupling between terminals of opposite
polarity of the first qubit and the second qubit, and a second capacitive coupling between

terminals of opposite polarity of the second qubit and the third qubit

;

Tuning, by the system, a first resonant frequency associated with the first tunable
coupling, and a second resonant frequency associated with the second tunable coupling,
wherein the first capacitive coupling comprises a first coupling that cancels the first
tunable coupling when the first resonant frequency is smaller than a third resonant
frequency of both the first qubit and the second qubit, and wherein the second capacitive
coupling comprises a second coupling that cancels the second tunable coupling when the
second resonant frequency is smaller than a fourth resonant frequency of both the second
qubit and the third qubit

Y

Decoupling, by the system, at least one of the first qubit from the second qubit or the
second qubit from the third qubit based on at least one of the first tunable coupling or the
second tunable coupling, respectively, wherein at least one of the first qubit, the second
qubit, or the third qubit comprises at least one of a fixed frequency qubit, a tunable qubit,
a transmon qubit, a fixed frequency transom qubit, or a tunable transmon qubit

v

Eliminating, by the system, coherent rotations on at least one of the first qubit, the second
qubit, or the third qubit based on at least one of the first tunable coupling or the second
tunable coupling, thereby facilitating at least one of: reduced quantum gate errors
associated with at least one of the first qubit, the second qubit, or the third qubit; increased
speed of a quantum gate comprising the first qubit and the second qubit or the second
qubit and the third qubit; improved performance of a quantum processor; or improved

fidelity of the quantum processor
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Provide a tunable coupling between terminals
of a same polarity of a first qubit and a second
qubit
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Provide a capacitive coupling between
terminals of opposite polarity of the first qubit
and the second qubit
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Tune a resonant frequency associated with the
tunable coupling
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Is ZZ interaction between the
first qubit and the second qubit
turned on?
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Perform quantum gate between the first qubit
and the second qubit
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Tune the resonant frequency associated with
the tunable coupling to turn off the ZZ
interaction between the first qubit and the
second qubit
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