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Optically active nanostructures sharing a common electromagnetic environment experience field-mediated interactions,
which may in turn influence how they absorb and emit light. Interestingly, this opens possibilities for engineering their
dissipative behaviour through quantum interference.

Re-emission of absorbed photons is an important factor in the Shockley Queisser limit on the efficiency of conventional
photovoltaic devices. Quantum interference between two optical dipoles enables states enjoying dark-state protection,
where optical excitations are stored until their energy has been converted into a more useful longer-lived form. Going
beyond a previous proposal for idealised highly symmetric systems [1], I here show that this concept equally applies to
wide classes of non-identical organic molecular dimers, or coupled rings of several dipoles [2,3], each of which can
outperform the idealised case under realistic constraints.

I will go on to discuss more generally two qubits coupled to a high temperature environment. Here, we find that simple
“time-local” descriptions of the open system’s behaviour fail, since the environment can maintain a memory of its
interaction with the system. I will therefore briefly describe our new, ultra-efficient exact method of describing quantum
dynamics under these conditions [4] and show how this leads to the counter-intuitive effect of longer-lived coherence at
high temperature [5].

[1] C. Creatore, M. A. Parker, S. Emmott, and A.W. Chin, Phys. Rev. Lett. 111 253601 (2013).
[2] A. Fruchtman, R Gomez-Bombarelli, B. W. Lovett, and E. M. Gauger, Phys. Rev. Lett. 117 203603 (2016).
[3] K. D. B. Higgins, B. W. Lovett and E. M. Gauger, J. Phys. Chem. C 121, 20714 (2017).
[4] A. Strathearn, P. Kirton, D. Kilda, J. Keeling and B. W. Lovett, Nature Communications, in press (2018), arXiv: 1711.09641.
[5] H. M. Cammack, P. Kirton, J. Keeling and B. W. Lovett, Phys. Rev. A 97, 022103 (2018).

mailto:kavan.modi@monash.edu
mailto:rosemary.mardling@monash.edu

	Slide Number 1

