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Strong Magnetoelectric Coupling in Ti Doped Ca3Ru2O7 Single Crystal in 
Pulsed Magnetic Field
Lei, S.; Gopalan, V. (Penn State); Chikara, S.; Jaime, M.; Singleton, J.; Zapf, V. (LANL) and Mao, Z.Q. (Tulane)

Introduction 

Ca3Ru2O7 is known to undergo a paramagnetic(PM)-antiferromagnetic(AFM) transition at TN=56K [1], followed by a first-order metal-insulator transition (MIT) at TMIT =48K, with a reentrance to metallic state below T=30K[2]. Our recent density functional calculations (DFT) have shown that Ti doped Ca3Ru2O7 has a canted antiferromagnetic ground state, with a potentially strong magnetoelectric coupling. Therefore it is essential to establish the magnetic properties in this system.
Experimental


The change in magnetization change (M) was measured on Ti doped single crystal Ca3Ru2O7 as a function of magnetic field H up to 65 Tesla in short pulse magnets at the NHMFL-PFF. M was measured by integrating the voltage induced in a triply-compensated coil during sample in and sample out shots [3,4]. 
Results and Discussion


Shown below are our summarized results based on the M measurement for magnetic field H|| a-axis and field H|| b-axis in the 10% Ti doped crystal. 
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Conclusions

Our current results provide a complete picture of the H-T phase diagram for the 10% doped Ca3Ru2O7. Indeed, at low temperature below 35K, a weak ferromagnetism is observed along a axis. This is in sharp contrast to the H-T phase diagram of pure Ca3Ru2O7, where b-AFM is the ground state and no weak ferromagnetism is observed. This provides us a new multiferroic material system to study the direct coupling between polarization and magnetization.
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Fig. 1 a.c.magnetic susceptibility χ for field H|| a-axis (a) and H|| b-axis (b) in the space of magnetic field μ0H and temperature T
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