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Controlled Phase / Coulomb gate

2-electron singlet & triplet encode quantum information

Petta et al., Science 309, 2180 (2005) Method: Full-Cl with Gaussian basis.
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Single DQD Physics
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Two DQDs: Entanglement metric

Double DQD Hamiltonian in the singlet-triplet
basis:  |ss) |sT) [Ts) [TT)
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Jo(S))=Es; —Ess  when left dot is singlet

Exchange energy of right DQD =
8 &Y ght bQ J:(T)=E- —E, when leftdotis triplet
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Casel: Symmetric detuning
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Case2: Asymmetric detuning
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Summary / Conclusions

e Capacitive coupling between two singlet-triplet DQDs results

)

in 2-qubit “Coulomb” gate ~ Cphase

Coulomb gate can be operated in different regimes, with
tradeoff between speed and detuning insensitivity

Non-symmetric biasing opens up new possible operation
regimes, and would be advantageous for operating in the
high-detuning regime which is less sensitive to detuning
noise.
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