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INTRODUCTION

Rare-earth orthoferrites, such as NdFeOs, exhibit intricate magnetic and structural transitions, making them compelling for
spintronics and optoelectronic applications. NdFeOs; undergoes a spin-reorientation transition (SRT) between 170 K and 100
K, accompanied by symmetry changes from orthorhombic (Pbnm) to monoclinic (P2,/c). This work explores these
phenomena and their implications, leveraging both experimental data (1-3) and first-principles calculations. The inclusion of
hydrogen impurities and their behavior further adds novelty, offering insights into local environments and structural
transitions relevant to muon spin spectroscopy.

EXPERIMENTAL / THEORETICAL STUDY

The research combines experimental techniques, including Resonance Ultrasound Spectroscopy (RUS) and muon
spectroscopy measurements, with computational approaches using Density Functional Theory (DFT) implemented in VASP.
Simulations incorporate Generalized Gradient Approximation (GGA), PBE+U, Hubbard U corrections, and spin-orbit
coupling to examine the magnetoelastic properties, and hydrogen (H) impurity effects.

RESULTS AND DISCUSSION

Experimental results reveal a structural phase transition that occurs during SRT, with monoclinic symmetry emerging below
170 K and disappearing by 105 K (4). This transition aligns with the observed elastic constant softening (related to the
acoustic frequency softening at the zone-boundary) and spin reorientation of the Fe magnetic states from the c-axis to the a-
axis. Computational studies will corroborate these findings, elucidating the role of hydrogen impurities in modifying elastic
properties during SRT. Preliminary simulations by including the H impurity will support muon spectroscopy observations,
where evidences of a structural phase transition can definitely now be established.

CONCLUSION

This study bridges experimental observations and theoretical predictions, elucidating the SRT and structural phase
transitions in NdFeOs. By incorporating H impurities and analyzing the magnetoelastic coupling, this work advances the
understanding of rare-earth orthoferrites' properties. Future research will focus on high-pressure behaviors for potential
spintronic applications.
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