[image: image2.jpg]<



[image: image2.jpg]

High-Field ESR in the Frustrated Spin-Ladder Compound BCPO
Zvyagin, S.A. (Dresden High Magnetic Field Laboratory, HZDR); Krzystek, J. (NHMFL); Shiddiq, M.; Hill, S. (NHMFL and FSU, Physics); Wang, S. (Paul Scherrer Institut and École Polytechnique Fédérale Lausanne, Switzerland) and Rüegg, C. (Paul Scherrer Institut and U. Geneva, Switzerland)

BiCu2PO6 (thereafter BCPO) is a frustrated two-leg ladder, exhibiting a cascade of highly anisotropic field-induced phase transitions [1]. Inelastic neutron-scattering measurements [2] have revealed a very dispersive spin excitation spectrum with two zero-field gaps, 1.9 and 2.95 meV, and incommensurate spin-spin correlations.  From the magnetization, a presence of two critical fields, Hc1 = 20 T and Hc2 = 34 T (for H II b), was found. In this work we continue to study the spin dynamics in BCPO, with the main focus on the field-induced phase between Hc1 and Hc2.  


Experiments were performed in magnetic field up to 35 T (resistive magnet in Cell 8) using a perturbation cavity-equipped electron spin resonance spectrometer (coupled with a millimeter-wave vector network analyzer, MVNA), at temperatures down to 1.4 K.    

A frequency-field diagram of magnetic excitations in BCPO obtained at T = 1.4 K with magnetic field applied along c direction is shown in Fig.1. Several gapless excitation modes with linear frequency-field dependences were observed in low fields. These modes are denoted as A, B, and C in Fig.1. In addition, in the field-induced phase, between Hc1 and Hc2, a soft gapped mode (mode D) was observed. The extrapolation of the frequency-field dependence of the mode D to zero field revealed a gap, ∆/kB =  9.2 K. Theoretical interpretation of the magnetic excitations observed in BCPO is in progress.
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Fig.1 The frequency-field diagram of magnetic excitations in BCPO for H II c, T = 1.4 K. The lines are guides for an eye. An example of ESR absorption at a frequency of 48.5 GHz is shown in inset. 
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