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Abstract 
Bismuth ferrite, BiFeO3 (rhombohedral R3C) is one of multiferroics that possesses both magnetism and ferroelectricity at room temperature. Remarkably, its transitions occur at well above room temperature, i.e. ferroelectric transition temperature TC is about 1100 K and Néel temperature is 643 K. Thus, BiFeO3 has generated huge interest among scientists for both fundamental and applied research. Importantly, it is likely that multiferroic materials can be very useful in device applications such as next generation computer digital memories (i.e. ferroelectric random access memory FRAM together with magnetic RAM) and voltage driven magnetic tunnel junctions.  However, the major problems with existing multiferroic materials are either operational temperature low or the magnitudes of magnetization (M) and the switched polarization (P) are small for almost all multiferroics with reasonably high operating temperatures.
From our recent works, we established that the magnetic properties of BiFeO3 can be improved with the induced chemical pressure via Ca doping, which indicative of strong magnetic ordering in Ca doped BiFeO3 as compared to pure BiFeO3. As a consequence, the coupling between various order parameters of charge, spin, and lattice is found to be enhanced markedly. This has been established based on the different studies such as Raman spectroscopy, magnetodielectric effect, and thermal conductivity. Particularly, a switchable magnetodielectric effect is seen for Ca doped BiFeO3 (see Figure 1). Remarkably, for first time, we have shown that both phonon (acoustic and optical phonons) and magnon act as thermal carriers in BiFeO3. In summary, the superior spin-phonon coupling in Ca doped BiFeO3 is due to the dopant induced lattice distortions that leads to the increment in magnetic moments via Dzyaloshinski-Moriya interaction (i.e. asymmetric spin coupling). Hence, the magnetoelectric coupling in Ca doped BiFeO3 becomes a nonlinear behavior due to the free energy term P2M2 which is allowed by the symmetry.
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