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Major Goals:  The project was aimed at supporting the LEES 2021 conference to provide a forum for the exchange 
of ideas, novel concepts, and unpublished results in interdisciplinary research on low-energy electrodynamics in 
solids and in exotic condensed phases. Experts in a wide range of theoretical and experimental techniques focused 
on the

electrodynamics of quantum materials will join with up-and-coming junior researchers.

Accomplishments:  The LEES conference was successfully held in the summer of 2021. It had over 400 
participants, with ~ 25% being graduate students and another 20% being postdocs. In addition participants and 
speakers were involved from Europe, the US, Canada, South America and Asia. There were 54 talks and over 40 
poster presentations. Cutting-edge results from a wide array of spectroscopic techniques and quantum materials 
were presented.

Training Opportunities:  The conference offered numerous opportunities for junior personnel (graduate students 
and postdocs) to present their work and network with science leaders in their fields. The conference was also free, 
enabling a broader array of junior participants.
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Day Time Session Speaker Title

Monday

9:00am -> 10:30am2D Materials I Elena Bascones Correlated states in magic angle twisted bilayer graphene under the optical conductivity scrutiny

TommasoCea Electronic band structure and pinning of Fermi energy to Van Hove singularities in twisted bilayer graphene: A self-consistent approach

Bohm JungYang Quantum distance and anomalous Landau levels of flat bands

EJ Choi Infrared spectroscopy of electrically gated quantum matters (Twisted bilayer Graphene)

10:30am -> 11:15amDiscussion

11:15am -> 12:30pmTopological Semimetals IEugeneMele Line Nodes, Weyl Points and Orbitronics on the Triangular Lattice

Gavin Osterhoudt Optical Probes of Electronics, Phonons, and Topology in Weyl Semimetals

Mark Thomson Ultrabroadband study of charge-density-wave phase modes in a Weyl semimetal

12:30pm -> 2:30pmLUNCH

2:30pm -> 4:15pm Programable Quantum Materials IAndrea Cavalleri Recent advances in light induced superconductivity

LaraBenfatto Spectroscopies of superconducting collective modes

Xiaodong Xu Visualizing Chern Insulator Gap and Chiral Edge States in a 2D Topological Magnet

Yongtao Cui Imaging 2D topological systems with microwave impedance microscopy

4:15pm -> 5:00pm Discussion

5:00pm -> 6:30pm  Superconductivity IStuart Brown Uniaxial stress, van Hove physics, and superconductivity of Sr2RuO4

Jeremy Levy One-Dimensional Nature of Superconductivity at the  LaAlO3/SrTiO3  Interface

AlexeyKuzmenko High sensitivity variable-temperature infrared nanoscopy of conducting oxide interfaces

Martin Dressel Dielectric Catastrophe at the Mott Transition

6:30pm -> 8:00pm Poster Session

Tuesday

9:00am -> 10:30amTopological Semimetals IIKyoko Ishizaka micro-ARPES study on topological transition-metal ditellurides MTe2

EceUykur Dirac semimetals appear under external pressure 

LuckyMaulana Optical conductivity of generalized Weyl semimetals

MilanOrlita Suppressed Auger scattering and tunable light emission of Landau-quantized massless Kane electrons

10:30am -> 11:15amDiscussion

11:15am -> 12:30pmNovel Magnets I ChangyoungKim Sign-tunable anomalous Hall effect induced by symmetry-protected nodal structures in ferromagnetic perovskite oxide thin films

NuritAvraham Probing the robustness of Weyl semimetals Fermi arcs to surface perturbations

NataliaDrichko Structure - properties correlations in Pr2Ir2O7 and Pr2Zr2O7 probed by Raman scattering.

12:30pm -> 2:30pmLUNCH 



2:30pm -> 4:15pm 2D Materials II HananHerzig SheinfuxExtreme confinement of light in hBN hypercavities

Ingrid Barcelos Probing Polaritons in 2D Materials with Synchrotron Infrared Nanospectroscopy

Ji-Hee Kim Carrier amplification via triple exciton extraction in van der Waals layered heterostructure

Wenjin Luo Spatio-temporal probe and control of optical properties of two-dimensional materials

4:15pm -> 5:00pm Discussion

5:00pm -> 6:30pm Scattering TechniquesHyunjung Kim Ultrafast X-ray Diffraction Study of Bismuth Selenide

MengXing Na Direct determination of mode-projected electron-phonon coupling in the time-domain

Marie-Aude MéassonCollective mode of the Hidden Order State in URu2Si2: Degeneracy and Symmetry

KempPlumb On the nature of magnetic excitations in  a pyrochlore S=1 Heisenberg magnet

7:00 PM Gala Dinner

Wednesday 

9:00am -> 10:30amCorrelated States AvrahamKlein Multiple intertwined pairing states and temperature-sensitive gap anisotropy for superconductivity at a nematic quantum-critical point

Alain Sacuto Observation of a Precursor Gap in the Charge Channel in Cuprates
Jie Shan WS2/WSe2 moiré superlattices: a new Hubbard model simulator

10:30am -> 11:15amDiscussion

11:15am -> 12:30pm Superconductivity IIJohnpierrePaglioneTopological superconductivity in nearly ferromagnetic UTe2

Peter Johnson Time Reversal Symmetry Breaking in the FeTe1-xSex family of high Tc superconductors.

Mason Gray Spectroscopic Evidence for Helical Hinge Zero Modes

TBD EXCURSION

Thursday

9:00am -> 10:30amScattering in Quantum MaterialsDmitrii Maslov Charge transport in doped quantum paraelectrics

Sean Hartnoll Comments on "Planckian" scattering

LeslieSchoop From chemical bonds to high mobility in layered materials

CarinaBelvin Revealing the soft electronic modes involved in magnetite’s Verwey transition

10:30am -> 11:15amDiscussion

11:15am -> 12:30amNonlinear ResponsesAdolfoGrushin Quantized optical responses in chiral insulators and metals

QiongMa Nonlinear responses in inversion-breaking van der Waals crystals

ChristinaGarcia Nonreciprocal radiation in magnetic Weyl semimetals



12:30pm -> 2:30pmLUNCH

1:30pm -> 2:30pm (Business Meeting)

2:30pm -> 4:15pm Programable Quantum Materials IIAngel Rubio Floquet and cavity materials engineering: an ab initio QEDFT perspective

PrinehaNarang Cavity Control of Excitations in Quantum Matter

McLeodAlexander Quantum phase transitions through the nano-lens:  exploration and control with low-temperature nano-optics

Kirill Amelin Magnetoelectric SmFe3(BO3)4 as a model system of quantum optics

4:15pm -> 5:00pm Discussion

5:00pm -> 6:30pm Novel Magnets Evan Constable Vibronic processes in the quantum spin ice candidate Tb2Ti2O7 probed by THz spectroscopy

Rolando Valdes AguilarTHz spectroscopy of Dirac magnon candidate CoTiO3

Xiao-Xiao Zhang Ultrafast excitation of coherent spin waves in 2D antiferromagnets

6:30pm -> 8:00pm Poster Session

Friday

9:00am -> 9:15am LEES 2022 AnnouncementT.B.A

9:15am - > 9:25am Genzel Prize CeremonyMartin Dressel

9:25-> 9:55am Genzel Prize Invited TalkT.B.A. 

10:00am -> 10:45amDiscussion

10:45am -> 12:15pmTopological Semimetals IIIDariusTorchinsky THz Emission Spectroscopy of Bulk and Surface Topological Electrons in the Chiral Weyl Semimetal RhSi

H Dennis Drew THz chiral pumping in Weyl and Dirac semimetals

GeorgiosVarnavidesElectron Hydrodynamics in Three-Dimensional Crystalline Materials 

Graham Baker Searching for hydrodynamic electron flow in PdCoO2 and WP2 via microwave spectroscopy

12:15pm -> 12:30pmClosing




