WBr₅: A NOVEL LAYERED FERROMAGNET FOR FUTURE SPINTRONIC APPLICATIONS
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Ferromagnetic polymorph of tungsten bromide WBr5 has been obtained by direct bromination of tungsten. It crystalizes in a triclinic space group P
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 with a = 9.798(6) Å, b = 10.644(7) Å, c = 11.783(9) Å, α = 68.39(6)°, β = 68.90(5)°, γ = 89.48(6)°. It consists of W2Br10 dimers coupled into a three-dimensional framework by halogen bonds shown in the inset to Fig. 1. The average g-factor of W5+ (5d1) ions, gav = 1.86(48), has been established by the X-band electron spin resonance spectroscopy. The formation of a ferromagnetically ordered state at TC = 34 K was confirmed in magnetization M, shown in Fig. 1, and specific heat Cp measurements. The magnetization loop taken at 2 K is characterized by the saturation moment of 0.15 (B/f.u., the remnant magnetization of 0.1 (B/f.u. and a coercive field of 1.5 T. A slow relaxation dynamics of ferromagnetic domain walls below TC has been revealed in measurements of ac - magnetic susceptibility. First-principles calculations unveil the one intra- and two inter-dimer exchange interactions: : J1 = 18 K, J2 = 13 K and J3 = 8 K, respectively. The ferromagnetic nature of the system is confirmed by band structure and density of states calculations, with W-d and Br-p states contributing significantly near the Fermi level [1]. 
Layered morphology of this system makes it attractive for numerous energy – effective spintronic applications. Similar to the other ferromagnetic insulators among van der Waals systems it can be checked for voltage-tunable magnetism, colossal magnetoresistance and energy-efficient spin orbit torque switching. These were observed in Cr2Ge2Te6, but new-generation materials for low-power magnetic memory storage and sensors are needed [2].
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Fig. 1. The temperature dependence of reduced magnetization in crystal structure of WBr5.
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