
XXIII Simposio Chileno de Física  
Chile, 22-24  noviembre 2022   Física de Partículas, Campos y Altas Energías 

Non-relativistic spin-3 symmetries in 2+1 dimensions 
from expanded/extended Nappi-Witten algebras 

Ricardo Caroca1*, Diego M. Peñafiel2†, Patricio Salgado-Rebolledo 3**  
1Departamento de Matemática y Física Aplicadas Universidad Católica de la Santísima 

Concepción, Alonso de Ribera 2850, Concepción, Chile.                  
2Instituto de Ciencias Exactas y Naturales, Facultad de Ciencias Universidad Arturo Prat, 

Avenida Arturo Prat Chacón 2120, 1110939, Iquique, Chile. 
3Department of Theoretical Physics Wrocław University of Science and Technology, 50-370 

Wrocław, Poland 
*rcaroca@ucsc.cl, †dimolina@unap.cl, **patricio.salgado-rebolledo@pwr.edu.pl 

 
Abstract 

We show that infinite families of non-relativistic spin-3 symmetries in 2 + 1 dimensions, which 
include higher-spin extensions of the Bargmann, Newton-Hooke, non-relativistic Maxwell, and 
non-relativistic AdS-Lorentz algebras, can be obtained as Lie algebra expansions of two 
different spin-3 extensions of the Nappi-Witten symmetry. These higher-spin Nappi-Witten 
algebras, in turn, are obtained by means of Inönü-Wigner contractions applied to suitable direct 
product extensions of 𝑠𝑠𝑠𝑠(3,𝑅𝑅). Conversely, we show that the same result can be obtained by 
considering contractions of expanded 𝑠𝑠𝑠𝑠(3,𝑅𝑅) algebras. The method can be used to define non-
relativistic higher-spin Chern-Simon gravity theories in 2 + 1 dimensions in a systematic way. 
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