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Abstract. For the past two decades quantum magnets and quantum spin
liquids continue to be the focus of attention. In recent years there has
been a lot of theoretical studies of one-and two-dimensional spin mod-
els, involving biquadratic and three-body exchange terms. Of great in-
terest are the spin-one systems on a square lattice [1,2] and a triangle lat-
tice [3,4]. The occurrence of exotic non-magnetic phases, such as differ-
ent nematic phases, have been widely discussed [5,6]. Meanwhile mixed
spin systems have attracted the attention of many condensed matter
physicists due to their peculiar low-temperature properties. Such sys-
tems are studied in references [7] and [8] by means of Schwinger boson
mean-field theory and variational theory, respectively. Very recently in-
teresting results have been reported for models accounting for the ef-
fect of an extra-isotropic three-body exchange term [9] and the XXZ bi-
quadratic interaction [10].

We investigate the variational and quantum ground state phase dia-
grams of a two-dimensional mixed system with alternating spin-1 and
spin-1/2, based upon the interplay between bilinear and biquadratic cou-
plings. The interaction extends to next-nearest neighbours in addition
the nearest-neighbors.

References

[1] N. Papanicolaou, Phys. Lett. A 116 (1986) 89-93.

[2] T.A. To6th, A.M. Lauchli, F. Mila, K. Penc, Phys. Rev. B 85 (2012) 140403.

[3] R.K.Kaul, Phys. Rev. B 86 (2012).

[4] A. Smerald, Theory of the Nuclear Magnetic 1/T1 Relaxation Rate in Con-
ventional and Unconventional Magnets, Springer International Publishing,
Cham, 2013.

[5] K.Penc, A.M.Liuchli, in:, C. Lacroix, P. Mendels, F. Mila (Eds.), Introd. Frus-
trated Magn., Springer Berlin Heidelberg, 2011, pp. 331-362.

[6] Z. Wang, W.-]. Hu, A.H. Nevidomskyy, Phys. Rev. Lett. 116 (2016).

[7] Y. Takushima, A. Koga, N. Kawakami, Phys. Rev. B 61 (2000) 15189-15195.

[8] T.W. Tucker, J. Magn. Magn. Mater. 195 (1999) 733-740.

[9] N.B. Ivanov, J. Ummethum, J. Schnack, Eur. Phys. ]. B 87 (2014) 1-13.

[10] O. Rojas, S.M. de Souza, V. Ohanyan, M. Khurshudyan, Phys. Rev. B 83
(2011).



