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Studying Electronic Behavior and Lattice Dynamics in ScV6Sn6

Scientific Achievement
Scientists reveal and explain the softening of phonons (vibrations) in the 

atomic lattice of the Kagome metal ScV6Sn6.

Research Details
• Researchers used several experimental and theoretical methods, including 

ARPES at the ESM beamline at NSLS-II, to show and understand phonon 

"softening" (a decrease in phonon frequency/energy) of a plane in the lattice 

"kagome net."

• Results reveal that the low-energy longitudinal phonon mode collapses just as 

the CDW sets in.

• The softening is characterized by out-of-plane vibrations of the trigonal Sc atoms 

and competes with long-range CDW order found in the material.

Significance and Impact
The hexagonal lattices that characterize Kagome metals carry ordered 

electronic phases, such as charge density waves (CDWs), that give them 

potential as quantum materials, but researchers must first study the 

complex interplay between these phases, phonons, and the lattice 

geometry.
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Top left: Top view of the kagome net. Green and blue balls denote the V 

and trigonal Sn atoms, respectively. Red dashed lines mark the unit cell. 

Bottom left: Fermi surface map of ScV6Sn6. Right: Vibrations of the 

phonon mode between coupled trigonal Sn atoms.
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