
 
Ultrafast Switching in Avalanche–driven Ferroelectrics by Supersonic Kink 

Movements 
 

E.K.H. Salje1,2,*, X. Wang1, X. Ding1, J.F. Scott3  
1State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiao Tong University, Xi’an, China 

2Department of Earth Sciences, Cambridge University, Cambridge, UK 
3School of Chemistry and School of Physics and Astronomy, St. Andrews University, St. Andrews, UK 

*Salje Ekhard: ekhard@esc.cam.ac.uk 

Devices operating at GHz frequencies can be based on ferroelectric kink-domains moving at supersonic speed. 
The kinks are located inside ferroelastic twin boundaries and are extremely mobile. Computer simulation 
shows that strong forcing generates velocities well above the speed of sound. Kinks are accelerated from v=0 
continuously with Döring masses in the order of skyrmion masses under constant strain rates. Moving kinks 
emit phonons at all velocities, the emission cones coincide with the Mach cones at supersonic speed. Kinks 
form avalanches with the emission of secondary kinks via a mother-daughter nucleation mechanism and may 
be observable in acoustic emission experiments. 


