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Single-bridged polyacene polymers are a promising class of organic one-dimensional 
semiconductors for optoelectronic and energy-conversion applications due to their strong light 
absorption, low cost, and tunable bandgap, which can host nontrivial topologically insulating phases, 
without the need of spin-orbit coupling. Their electronic structure can be modeled via the well-known 
Su-Schrieffer-Heeger (SSH) model1, 2 : by tailoring the monomer size and the chain length, signatures 
of a topological phase transition such as band parity inversion and the emergence of midgap edge states 
were captured both theoretically and experimentally.  

In this work, by using ab initio methods and effective tight-binding Hamiltonians, we show that in 
their multibridged configuration, it is possible to tune the topological phase of the polyacene polymers 
by varying the number of bridges and their relative position. Moreover, we show that these 
multibridged polymers can be described by a stacked SSH model, consisting of two closely separated, 
aligned and equivalent SSH chains, where interchain hoppings and next-nearest-neighbor interactions 
play a crucial role in stabilizing a multitude of nontrivial topologically insulating phases. This model 
can be used to describe any couple of interacting and aligned SSH-like chains3. 

As a future direction, we are interested in modeling the electronic transport on these polymers, 
considering both their crystalline configuration, and the nanojunction geometry. In particular, we are 
interested to see how the topological midgap edge states contribute to the transport properties. 

D.R. and M.A. acknowledge support from the HPC resources of IDRIS, CINES, and TGCC under 
Allocation No. 2024-A0160914101 made by GENCI, as well as funding from the project TyLDE 
(Grant No. ANR-23-CE50-0001) founded by the French National Research Agency. A.W.C. and M.M. 
wish to acknowledge support from the ANR Project ACCEPT (Grant No. ANR-19-CE24-0028). 

[1] B. Cirera, A. Sánchez-Grande, B. dela Torre, et al., Nature Nanotechnology 15:437-443, (2020) Tailoring 
topological order and -conjugation to engineer quasi-metallic polymers 
[2]  D. Romanin, M. Calandra, A. W. Chin, Phys. Rev. B 106:155122, (2022) Excitonic switching across a 

 
topological phase transition: From Mott-Wannier to Frenkel excitons in organic materials 
[3] M. Aktas, M. Mosaferi, J. Saint-Martin, A. W. Chin, D. Romanin, Phys. Rev. B (accepted) Multiple topological 
phase transitions in double-bridged polyacene polymers: Ab initio parametrized stacked Su-Schrieffer-Heeger model

	

π
ℤ2

	  �0 �6�6�&�������� �6�H�S�W�H�P�E�H�U�������� ���������������7�R�U�L�Q�R���,�W�D�O�\��

�� �������������� ���
�	��


	MSSC2025_Abstract_Aktas
	MSSC2025_Abstract_Alina_Zhidkovskaya
	MSSC2025_Abstract_Benmalti_Amine
	MSSC2025_Abstract_Benyettou_Fatma
	MSSC2025_Abstract_ChiaraCorapi
	MSSC2025_Abstract_F_MONTI
	MSSC2025_Abstract_Felipe-Mondaca
	MSSC2025_Abstract_Francesca_Capellino
	MSSC2025_Abstract_Gabriele_Rankelyte
	MSSC2025_Abstract_Huf
	MSSC2025_Abstract_LERDA
	MSSC2025_Abstract_Lukas-Diener
	MSSC2025_Abstract_Masri_Rimel
	MSSC2025_Abstract_Mihailovs
	MSSC2025_Abstract_Misha_Khalid
	MSSC2025_Abstract_Nowotny



