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Abstract

In this paper, Laz/s (Cao.zBao.s)1,3sMn0Os thin film was fabricated on ferroelectric single-crystal PMN-
PT substrate by pulsed laser deposition method. The physical properties and electric-field modula-
tion effects of the sample were investigated. X-ray diffraction (XRD) result indicates that the Laz/3
(Cao.zBao.s)1/3Mn0Os thin film is well crystallized with pure phase formation. Magnetic measurements
reveal that the film exhibits obvious ferromagnetism at low temperature region, and a ferromag-
netic-paramagnetic phase transition occurs near the Curie temperature of 243 K. In addition, the
film shows a significant magnetocaloric effect over a wide temperature range, with a maximum mag-
netic entropy change of 2.994 mjJ-cm-3:-K-1 under a magnetic field of 2 T. More importantly, the Curie
temperature, magnetization, and magnetic entropy change of the film can be effectively modulated
by an external electric field. Near the Curie temperature, under an electric field of 4 kV/cm, the mag-
netization (at H = 1 T) increases from 35.26 emu/cm?3 to 44.70 emu/cm3, and the maximum mag-
netic entropy change is enhanced to 4.641 mJ-cm-3:-K-1, which is 55.017% higher than the original
value. The sample exhibits remarkable electric-field-controlled magnetism, which is of great signif-
icance for fundamental physical research and shows potential applications in sensors, electromag-
netic detection, and energy conversion devices.
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Figure 1. Crystal structure of ABOs-type perovskite
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Figure 2. X-ray diffraction patterns of LCBMO/PMN-PT thin film. (a) Original data plots; (b) Data plots of diffraction

intensity after logarithmic transformation
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Figure 3. Scanning electron microscopy (SEM) images of LCBMO/PMN-PT thin film. (a) Surface mor-
phology image; (b) Cross-sectional image
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Figure 4. X-ray photoelectron spectroscopy (XPS) spectra of the elements in the LCBMO/PMN-PT thin film
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Figure 5. Magnetization properties of LCBMO/PMN-PT thin film. (a) M-T curve; (b) dM/dT-T curve
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Figure 6. M-H curves of LCBMO/PMN-PT thin film at different temperatures
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Figure 7. Curve of magnetic entropy change of LCBMO/PMN-PT thin film as a function of temperature
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Figure 8. M-T curves of LCBMO/PMN-PT thin film under different electric fields
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Figure 9. M-H curves of LCBMO/PMN-PT thin film under different temperatures and electric fields. (a) M-H curves under 0
electric field; (b) M-H curves under +2 kV/cm electric field; (¢) M-H curves under +4 kV/cm electric field; (d) Comparison of

M-H curves under different electric fields and temperatures
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Figure 10. ASm-T curves of LCBMO/PMN-PT thin film under different electric fields. (a) 0 and +2 kV/cm electric fields; (b)
+4 kV/cm electric field
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