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Introduction 

Fe-doped Ca3Ru2O7 exhibits a very different behavior compared to pure Ca3Ru2O7. Previously, using neutron diffraction experiments, a new magnetic structure was reported [1]. More recently, from our magnetization measurements up to 60 Tesla at LANL, we successfully mapped out the phase-diagram in the parameter space of temperature and magnetic field. In order to study the coupling between lattice and magnetization, we carried out pulsed field magnetostriction on Fe-doped samples at LANL.
Experimental

In this project, we aim to perform detailed magnetostriction measurements on Ca3(Ru0.95Fe0.05)2O7 single crystals under high pulsed magnetic field up to 65 Tesla. Our single crystals are gown by the floating-zone technique, the same as those samples in our previous work [2]. 
Results and Discussion


Shown below are our summarized results based on the Fiber-Bragg-Gratings (FBG) microstrain measurements at LANL. The measurements are performed for both magnetic field H|| a-axis and field H|| b-axis in the Fe% doped crystal. The distinctly different magnetostrictive responses in the H-T space are consistent with the existence of multiple phases. By comparing the magnetostriction results with the phase diagram we built from magnetization measurement, the role of spin ordering in the magnetoelectric coupling is studied. 
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Conclusions

Our current results provide a complementary picture regarding the magnetostriction behavior to our understanding on the Fe-doped Ca3Ru2O7 system. The low temperature incommensurate spin order is found to possess low magnetoelectric responses. Most importantly, it competes with the commensurate canted-antiferromagnetic order. This gives us new understandings to the design rules of magntoelectric materials. 
Acknowledgements

We acknowledge primary support from the National Science Foundation grant number DMR-1210588. A portion of this work was performed at the National High Magnetic Field Laboratory, which is supported by National Science Foundation Cooperative Agreement No. DMR-1157490 and the State of Florida.  
References

[1] Ke, X. et al. Physical Review B 84, 201102 (2011).
[2] Yoshida, Y. et al. Physical Review B 72, 054412 (2005).
(a)





Fig. 1 (a) Microstrain measurement at various temperature for field H|| a-axis (b) The microstrain map we built in the H-T space for field H|| b-axis
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