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Background: Steady-state

Figure: The inset of each figure compares the gradient computed with Eq. (1) (blue solid
curve) and finite differences (orange solid curve). For all calculations, except for the

e For many open quantum systems the properties of interest are related | | | | parameter in play, we used 5 =0.1, n =0.01, w. =1, e = 0.1, and A = 0. The initial
to the steady-state, p, dd(t) 0 e The spin-boson (SB) model is commonly used to describe a wide density matrix used was ps(to) = [3/4, =i, i, 1/4]
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1. Energy transfer efficiency in biological systems excited by natural variety of physical phenomena”,
ncoherent light o Electron/Energy transfer or Heat transport

. . The total Hamiltonian is,
2. Performance of quantum heat engmes or refrigerators.

Background: Spin-Boson model

Results: Inverse design
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any parameters of the Hamiltonian (6;)?— a0, - where b}: (bx) is the creation (annihilation) operator of mode k in the target {(0); L(€,A) = ||{02) — (02) .

bath, o, and o, are Pauli matrices, and { .} are the coupling strength
Implicit Differentiation of the steady-state (1/2) parameters, and € and A are system parameters. e In the Redfield theory f

(RT), equations of motions are”,
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4 ' S v HHETEY TPRS PET R, are the Redfield tensors which describe the interaction of the 1N - N
ot Hime. | | | system and bath and are given by, ——
Problem: To differentiate through the internals of the ODE solver B - s . - (4) - | | - Number of iteration
requires pved = DX F 000 MZ TROREN MZ A, Figure: The iterations of the optlmlzgtlon prgcedure in the parameter space
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that are in turn comprised of the bath correlation function,

e 0> is the solution of a fixed point problem. o
e D i furct Fr) = [ o e eoth (3 2) cosir) — sin)] 5)

can be expressed using the implicit function

do
theOrem, Where [’u7 V, K, )\] are eigenStateS Of HS g(w) 1S the super Ohm|c |, J. Bradbury, R. Frostig, P. Hawkins, M. J. Johnson, C. Leary, D. Maclaurin, and S. Wanderman-Milne.JAX:
. . . . . . composable transtormations of Fython+NumFy programs, :
1 r - | d f d h b h f h b f | f Pyth NumP 2018
C]IIOSS df‘(p557 9) df(pSS? 9) (1) SPeCtra enSIty UnCthn, aln 77 IS the Dat riction Para meter that 1S on Il. H. P. Breuer and F. Petruccione.The theory of open quantum systems. Oxford University Press, Great Clarendon
— . 2 - . Street, 2002.
d9 dIO i dH ) the Order Of )\k and 6 IS the INVErse temperature' IIl. A. G. Redfield. The theory of relaxation processes. In J. S. Waugh, editor,Advances in Magnetic Resonance, volume 1

of Advances in Magnetic and Optical Resonance, pages 1 — 32. Academic Press, 1965.



