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Background: This poster covers two works Rectification of Vibrational Energy 

Transfer in Driven Chiral Molecules

Models in our works
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Nuclear Angular Momentum Generation 

in Thermally Driven Chiral Systems• The consequences of linear-angular momentum correlation (locking) in 

the behavior of electronic transport in a chiral environment have been 

under study for some time. More recently, the angular momentum of 

nuclear motions (so-called chiral phonons) has also come into focus.

• Out-of-equilibrium driving can bias the population of modes with a 

preferred handedness, enabling angular-momentum generation and 

directional energy flow. 

• Two complementary preprints are summarized here: (1) thermal-

current-induced angular momentum and (2) phase-controlled 

vibrational rectification. 

• We connected the models between hot and cold baths with different temperature 

configurations and studied the correlation between the angular momentum 

generations and temperature profiles.
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• The results displayed above show numerical simulation results for the harmonic 

helical chain model with polymerization N = 201. The generated angular 

momentum strongly depends on the temperature difference ∆𝑇(left) that induces 

the heat current 𝐽𝐻 and only weakly on the average temperature (right).
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Thermal bias: chiral chain between hot/cold baths Coherent drive: phase 𝜙 selects polarization and sets J /J . 

A harmonic helical chain, earlier used by 
Chen et al. [1] to study how helical structure 
manifests in the correlation between linear 
and angular momentum.

A 4-atom entity whose chirality is 
determined by how the bond and dihedral 
angles are set.

A twisted double-helix structure, which is 
more realistic. 

• The angular momentum generation phenomenon is robust and remains in the 

double helix model. Above shows the temperature and angular momentum profile 

in the system, with different handedness.

• Below is a table discussing the amplitude of the angular momentum generation, 

comparing our work with the generation from circularly polarized light (CPL).
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• In the simulation, we applied a coherent driven force at the center of the chain 

and explored the heat rectification behavior in the helical chain and double helix 

systems. 

• The figure above displays numerical simulation results for the helical chain model 

(left) and double helix model (right). the greatest difference from unity when the 

driving phase is equal to ±𝜋/2, and that reversing the phase (𝜙 → −𝜙 ) results in 

the reciprocal rectification ratio (𝐽𝑅/𝐽𝐿  →  𝐽𝐿/𝐽𝑅).

Left plots shows the heatmap 

of the rectification 𝐿𝑜𝑔10(𝐽𝐿/𝐽𝑅) 

vs driving phase 𝜙 and 

frequency 𝜔. The phase 

dependence of the rectification 

effect is related to the structure 

of chiral phonon modes and 

the frequency dependence 

results from both the 

polarization of the phonon 

band structure and the phonon 

density of states.
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