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Introduction


CaBaCo4O7 is an electrically polar ferrimagnet showing a giant magnetoelectric coupling in both poly and single crystals at low fields [1]. Recently, CaBaCo4O7 was thought to be a pyroelectric rather than ferroelectric in both paramagnetic and magnetically ordered states [2]. We expect that via the magnetoelastic coupling, the magnetic field-induced transition will induce a large change in electric polarization P. To date however, there has been no direct measurements of the magnetization or magnetoelectric polarization up to very high magnetic field to test the above predictions. Detailed measurements of magnetization, magnetostriction and magnetoelectric measurements up to the saturation field in this compound will yield valuable information about the mechanism of strong ME coupling and realize significant large change of polarization by magnetic field.
Experimental

We measured the magnetization and change of P in CaBaCo4O7 as a function of H at selected temperatures around magnetic transition Tc = 65 K. All the measurements were performed in 65T Multi shot (25 mS) magnet. 
Results and Discussion

 In our magnetization measurements, we did not see any sign of magnetic saturation below 70 K and up to 60 T, as shown in Fig. 1. Therefore, the magnetostriction effects are expected to be still significant up to 60 T at each temperature. Thus the magnetostriction induced polarization should also be large up to this field at each T. In the H dependent P behaviors, the measured change of P indeed did not show any saturation up to 60 T, confirming our original expectation. The highest change of P value is 1.6 uC/cm2 at 63 K. (Unpublished, not shown).
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Conclusions


We found one of the largest H induced P changes in CaBaCo4O7, likely due to magnetostriction. Magnetostriction measurements to high fields should shed additional light on the mechanism.
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Fig.1 The change in magnetization with magnetic field of CaBaCo4O7 at selected temperatures.








