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Since the isolation of graphene, devices based on novel low-dimensional materials and their
heterostructures have unlocked vast opportunities for exploring new fundamental phenomena. Reduced
dimensionality, unique band structures, quantum geometry, and strong quasiparticle interactions
collectively shape the response of these materials to external fields, offering a powerful platform to
probe novel light-matter interactions and prototype future optoelectronic technologies.In the first part of
my presentation, I will introduce terahertz-driven magnetotransport as a novel multi- messenger probe
for investigating the properties of quantum materials. We will explore how terahertz excitation in moiré
superlattices can reveal deeper insights into their interaction-driven and topological properties [1]. Next, I
will discuss the use of terahertz excitation to initiate hydrodynamic electron transport, demonstrating the
emergence of viscous terahertz photoconductivity-a behavior distinct from all known types of
photoconductivity in conventional materials [2]. We will also discuss potential applications of viscous
terahertz bolometers. Finally, I will present the near-field excitation of ultra-slow Bernstein collective
modes in graphene, whose diverging density of plasmonic states can lead to strong magnetoabsorption
at terahertz frequencies [3]. We will discuss how these modes provide a tool for testing the tomographic
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