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Materials with topologically non-trivial electronic states and diverse symmetry properties have gained 

significant attention in condensed matter physics. Among these, ZrAs2 stands out as a notable example, 

exhibiting nodal lines that form closed loops in momentum space, governed by several symmetries such as 

inversion symmetry, time reversal symmetry and non-symmorphic symmetries [1-3]. This study explores the 

electronic properties of ZrAs2 using a combination of angle-resolved photoemission spectroscopy (ARPES) 

and density functional theory (DFT) calculations (see Figure 1). 

ARPES measurements revealed a well-defined nodal loop structure, particularly prominent at lower 

excitation energies of 30 and 50 eV. These findings, corroborated by DFT calculations, highlighted 

symmetry-enforced Dirac-like band crossings at specific points within the Brillouin zone, notably near the S 

point. Slab calculations further delineate the surface bands and bulk states associated with these crossings, 

aligning well with experimental data [4]. 
 

 

Figure 1 Comparison between constant energy contours obtained by ARPES and DFT calculations at binding energy equal to: (a, e) EF, (b, f) -

0.5 eV, (c, g) -1.0 eV and (d, h) -1.72 eV. 
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