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Abstract

The spin-1/2 XY chain model in the presence of a transverse magnetic field is
considered. The ground state phase diagram consists of two gapped ferromag-
netic and the paramagnetic phases. These two phases are separated from each
other by the quantum critical point, a neighborhood of which, is known as the
quantum critical region. First, using the fermionization approach the Hamilto-
nian is diagonalized and the spectrum is obtained. Then, using energy spectrum
of the system, free energy and thermodynamic quantities such as entropy, spe-
cific heat, magnetic expansion coefficient and Griineisen ratio are calculated
and the behavior of these quantities is studied in the quantum critical region.
Results show that the different behavior of the specific heat in the critical re-
gion is related to the work in the isothermal process. Moreover, the Griineisen
ratio is always independent of the temperature in the critical quantum regions.
Keywords: Spin-1/2 Chain, XY Model, Fermionization, Specific Heat, Quantum
Critical Region.
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