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Ambient conditions diffraction data of AuSn4 and PtSn4 compounds can be described by an orthorhombic Aba2 (space group 41) 
structure with identical Wyckoff positions: 4a, for the noble metal and 8b for two types of Sn (I and II) [1], thus making these 
compounds isomorphous. These compounds come under the new category of materials known as topological nodal line semimetals 
with non-trivial topological features [2,3]. Although isomorphous, these compounds have notable differences in their physical 
properties. As per our electrical resistivity measurements, at low temperatures the AuSn4 shows superconductivity (Tc ~ 2.4 K) 
whereas PtSn4 shows magnetoresistance; both observations are in-agreement with earlier reports [2,3]. We have studied these systems 
under high-pressure (HP) using synchrotron x-ray diffraction (XRD) and Raman spectroscopy. Interestingly, from our HP-XRD and 
HP Raman measurements, we can consider PtSn4 as a chemical pressure equivalent of AuSn4 at ~ 5 GPa. See for example the HP- 
Raman data of AuSn4 together with that of the ambient condition PtSn4 (Fig. a) and the pressure dependence of the AuSn4 together 
with the same of PtSn4 (Figs. b-e). Notably, AuSn4 exhibits signs of starting a structural phase transition at a low pressure, above 2 
GPa (see Figs. b & d). Although the PtSn4 which is under a chemical pressure of ~5 GPa with respect to AuSn4, retains the 
orthorhombic structure at least up to ~ 8 GPa (Fig. c). Our HP Raman data also provided a consistent inference. In the 0 – 8 GPa 
range, we observed a continuous decrease in orthorhombic lattice parameters for both AuSn 4 and PtSn4, incidentally both falling in 
an identical equation of state curve (see Figure e)), underlining the apparent chemical pressure equivalence. Although this equivalence 
seems to work, the low-pressure initialisation of a structural phase transition in AuSn4 implies its structural instability [4] and possible 
polytypsim in this system [5] compared to PtSn4.The relevance of these results on the physical properties of these systems, particularly 
the pressure dependence will be discussed. 

 

Figure (a) High-pressure Raman spectra of AuSn4 together with the same of the ambient PtSn4 (as indicated by an arrow). (b) High- 
pressure XRD of AuSn4. Pressure evolution of the (1 1 1) Bragg peaks PtSn4 (c) and AuSn4 (d). (e) Pressure vs volume plot of AuSn4 

and PtSn4. Here the ambient pressure data of PtSn4 is assumed to be at a chemical pressure of 5.04 GPa (considering the unit-cell 
volume) to include both data sets in a single plot. 
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