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- Accessing a broader vibrational frequency window 
(e.g. by changing electrodes) may reveal isomer-
dependent thermal transport. 

- Possible candidates for thermoelectric switches:

- Optical switching is unable to alter vibrational modes.

-  Inefficient thermal switch:

OutlookGth = 38 ± 1 pW/K

- Both isomers exhibit the 
same thermal conductance. 

- Vibrational density of states 
shows no significant 
differences (ω ≤ 160 cm-1).

- Population imbalances of delocalized, transport-efficient modes are 
ultimately compensated.

Results
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QMD-FF (kJ/mol) OPLS-AA (kJ/mol)

Virial 271.309 271.309

Classical 
MD 275±28 264±27

QM@MD 431±65 (TQM ~ 1.6TMD) 511±50 (TQM ~ 1.9TMD)

QMD-FF (kJ/mol) OPLS-AA (kJ/mol)

Virial 271.309 271.309

Classical 
MD 275±26 271±29

QM@MD 423±52 (TQM ~ 1.5TMD) 660±82 (TQM ~ 2.4TMD)
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Diarylethenes (DAE) are optically-active photochromic 
molecules featuring two long-lived isomers [3]:   

- Distinct phonon pathways.

- Modified vibrational spectra.

The switch

Molecular switch
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- Quantum mechanical interatomic potentials [2].

- Non-equilibrium molecular dynamics.

- Computing thermal conductance (Gth): how much 

energy (J) does it take to keep the temperature 

gradient (ΔT)?

Methods

Recent advances in molecular electrical 
switches [1] have raised a fundamental 
question: can we actively control 
heat at the nanoscale?

Can we build a thermal switch?


