Les Diablerets August 25-27, 2026

SWM 2026 - Swiss Workshop on Materials with Novel Electronic Properties

Revealing Polaronic Effects and Their Impact on Transport in Titanium
Trisulfide through UV-ARPES

Aymen Mahmoudi,! Joel Morf,! Debshikha Banerjee,?® Kati Asikainen,* Matti Alatalo,*

Frédéric Chassot,' Steven Johnston,?? and Claude Monney1

! Département de Physique, Université de Fribourg, 1700 Fribourg, Switzerland
2 Department of Physics and Astronomy, The University of Tennessee, Knoxville, Tennessee 37996, USA
3 Institute for Advanced Materials and Manufacturing, University of Tennessee, Knoxville, Tennessee 37996, USA

4 Nano and Molecular Systems Research Unit, University of Oulu, FI-90014 Oulu, Finland

The quasi-one-dimensional semiconductor titanium trisulfide (TiS3) exhibits a metal-insulator
transition accompanied by pronounced transport anomalies, whose microscopic origin remains
under debate [1,2,3]. In this work, I present a detailed ARPES investigation of its electronic
structure, focusing on the role of electron—phonon interaction. High-resolution UV-ARPES
measurements reveal clear signatures of strong coupling, including replica bands and spec-
tral weight redistribution characteristic of Holstein polarons formed via interaction with an
infrared-active A, phonon mode.

By systematically varying temperature and carrier concentration, we track the evolution of
these polaronic features and observe a pronounced renormalization of the quasiparticle dis-
persion and linewidth. These spectral changes correlate directly with anomalies in the resis-
tivity, providing evidence for a crossover between distinct charge transport regimes governed
by many-body interactions.

Our results establish a direct link between microscopic many-body interactions and macro-
scopic transport properties in TiS3, highlighting the power of ARPES as a tool for understand-
ing complex quantum materials.

[1] E. Gorlova et al., Magnetotransport and nonlinear conduction in TiS;, JETP Letters 100, 256-261 (2014).

[2] E. Gorlova et al., Nonlinear transport and anisotropy in quasi-one-dimensional TiS;, Physica B 460, 11-15
(2015).

[3] A. Randle et al., Gate-Controlled Metal-Insulator Transition in TiS;, ACS Nano 13, 803-811 (2019).



