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Fig. 1 (a) Raman spectrum of orthorhombic Sr,Ta,0- geramic’under ambient conditions. (b) Crystal structure
of Sr,Ta,O; under high pressure. (c¢) Crystal structure of Se5¥a5s0,. The observed data is represented by black
hollow circles. The green solid lines represent the indiyidual fitting peaks. The red solid line represents the sum

fitting peak
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Fig. 2 Lattice vibrational'external modes under high pressure. (a) Raman spectra of Sr,Ta,07 in low-frequency
(25-200 cm™) region between\Q and 8.4 GPa. (b) Raman spectra of Sr,Ta,O- in low-frequency (25-200 cm'!)
region between 9.8 and 30 GPa.
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Fig. 3 TaOg octahedral internal modes under high pressure. (a) Raman spectra of Sr,Ta,0; in medium-frequency

(200-400 cm™!) region between 0 and 8.4 GPa. (b) Raman spectra of Sr,Ta,0; in medium-frequency (200-400 cm™!)

region between 9.8 and 30 GPa. (¢) Raman spectra of Sr,Ta,O7 in high-frequency (550-1000 cm) region between
0 and 30 GPa.
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Fig. 4 Pressure dependence of the shifts of Raman active modes for Sr,Ta,05 in (a) low frequency and (b) high
frequency. (c) Mode Griineisen parameters of lattice external modes and octahedral modes in Sr,Ta,05. (d)

Pressure dependence of the Raman shift and the full width at half maximum in the symbolic peak of Sr,Ta,0,
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Abstract : The strontium tantalate Sr,Ta,O5 is 4 cetamic with an orthogonal Cmcm space group. Due to its

potential applications in the field of multiferroics, it has become a research hotspot in recent years. However,
the regulatory mechanism and phase_transition behavior of hydrostatic pressure on its complex lattice
structure remain unclear, which{ to’seme éxtent, limits the in-depth understanding of the "structure-property"
relationship of this material, This study systematically investigates the lattice dynamic response
characteristics of orthogonal’ Cmecm Sr;Ta,O, under high pressure up to 30 GPa by using in-situ high-
pressure Raman spectroscopy, marking the highest pressure on this system to date. The results manifest that
when the pressurereaches 5 GPa, significant changes occur in the Raman vibrational modes of the material.
This phenomenon/is -aftributed to a commensurate-to-incommensurate structural transition induced by
symmetry /bfeaking, \consistent with previous research findings on Sr,Ta,O;. As the pressure further
increasing¥t0/20 GPa, a second phase transition may occur, which is identified as a first-order phase
transition closgly related to lattice disordering. However, the specific crystal structure of this high-pressure
phase remains to be further confirmed in future studies. The Raman spectroscopy analysis suggests that the
structural distortion of this high-pressure phase may follow a transformation pathway from orthogonal to

monoclinic.

Keywords: high-pressure; perovskite; phase transition; Raman spectroscopy



