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Abstract
Exact calculations in statistical mechanics traditionally attract considerable interest of researcher since they are very important for direct comparisons with experimental data. Moreover, from the theoretical point of view they are extremely useful for testing various approximated schemes. Since the exact treatment of quantum spin systems is very tedious, there are only few exactly solved quantum models in the theory of magnetism and statistical physics at all. Unfortunately, most of them include only pair interactions between electrons of the system. 
It is well known, that in real materials higher-order interactions are also present. In some cases these interactions are comparable or even much larger than the bilinear ones. Therefore, it is worth to find the exact solution of models with multispin interactions. 

Using the generalized mapping transformation technique we describe the way the exact solution of some models with higher-order interactions can be obtained. For the model with four-spin interactions we derive the exact expressions for the critical temperature, the magnetization, the correlation functions, the internal energy and other thermodynamic quantities. Comparing the results obtained within approximate methods and those from the exact calculation we show that approximate methods, which usually provide rather good results for the models with pair interactions, fail in the case of the models with multispin interactions.   







