Simphony: a python package to simulate point-defect spin dynamics
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Abstract Example: DDRF pulse as a noise-resilient gate
Electronic and nuclear spins around point defects are important building Multi-spin setup
blocks of devices of quantum communication, quantum sensing, and quantum SR )
. . . dimension = 3,
computlng. We introduce Slmphony, our p.ython package we have developed 3333:33%51;@%13; v o wr = .
to simulate quantum dynamics of such point-defect spin ensembles. Our goal | zero_tield_splitting - 2680 # Mz o) 10095
with Simphony is to enable resource-efficient simulation with a short, simple, wpin.C ~ simphony.Spin . | U = N
. . . , . . dimension = 2, T ' ' a
high-level python code. Using Simphony, the user’s code and the input data is RO So0] w092
a short description of the setup (multi-spin configuration, noise model, static Sero Taeld apticting 20 &= e
. . ) 1000 - =0.4 4 10.172) - 4008.8 -
and dynamic control parameters). The computed output includes, e.qg., the merfine = simhony. Interaction(enin . spin.C) o
. . . . . hyperfine.zz = 0.213154 # MHz [ 0)
time-dependent wave function or density matrix, or the properties of the :iﬁer:;ne.xz - 0.003 + i ’
yperfine.zx = 0. z R —
logical gate created by the pulse sequence (gate fidelity, process matrix, etc). O .
. . . . static_field.z = 0.0403 # T
Furthermore, Simphony supports GPU acceleration, enables the simulation of e o o
Fiving_HLeLd_RF = sinphony. Drivingriela(direction = 1, 0, o], nane = "RF '
a collection of interacting point defects, and allows the definition of general TSI = ey brivingmetete O O ene =
. . . . model = simphony.Model()
point defects, beyond the NV-center paradigm. Simphony enables simple, et ot <nintenin o)
efficient, and noise-aware design and optimisation of pulse sequences for : :
. . . J P . p. 5 . Conventional NMR (noiseless)
various applications in quantum communication, sensing, and computing.
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