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Theoretical hyperfine decay functions in triple quantum dots1

THADDEUS LADD, HRL Laboratories, LLC — Coherent oscillations in multiple
quantum dots decay due to hyperfine interactions with nuclear spins. The decay
functions observed in several double-dot experiments [1] agree well with simple for-
mulae derived using the group SU(2), which is defined by exchange and hyperfine
interactions in the singlet-triplet system [2]. We show that in triple dots, this theory
generalizes to SU(3), with convenient representation in the basis of states of the
exchange-only qubit in a decoherence-free subsystem [3]. Using some intuition from
SU(3), we derive analytic formulae for the hyperfine decay functions expected in
coherent oscillations in triple dots [4].
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