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Figure 1 The critical line (black line) of order-disorder phase
transitions terminates at the tri-critical ponit (black triangle), where
the transition becomes first order phase transition (red line). The blue
curve is the transition of breaking ergodicity in the system. The insets
show the entropy curves: (a) in the ergodic and order region,
(b) in the non-ergodic and order region and (c) in the non-ergodic and
disorder region.
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Figure 2 When K=1.0805, (a) magnetization, (b) temperature, (c) specific heat and (d) susceptibility versus energy relation. The jump of specific
heat is roomed in the inset.
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Figure 3 When K=1.2, relationship between energy and (a) magnetization, (b) temperature, (c) specific heat and (d) susceptibility.
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Figure 4 Susceptibility as a function of energy, plotted on logar-
ithmic scales. (a) K=1.2and (b) K=3/In16 for the proximity of the
second order phase transition point, the power laws of susceptibility are
observed in higher energy region (black square) and lower energy region
(red circle) respectively. The blue straight lines are fitting curves.
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Figure 5 When K=3/In16 (canonical tricirical point), (a) magnetization, (b) temperature, (c) specific heat and (d) susceptibility as a function of
energy.
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Long-range interaction Blume-Emery-Griffiths model: Critical
exponents in microcanonical ensemble

LI LiangSheng , SHI QingFan & ZHENG Ning
Department of Physics, Beijing Institute of Technology, Beijing 100081, China

We investigate the thermodynamic quantities of Blume-Emery-Griffiths model with long-range interactions and observe
negative specific heat and susceptibility near the first order line, where the temperature, specific heat and susceptibility

are discontinuity. When order-disorder phase transition takes place, the critical exponent of specific heat (o =a’'=0)
and the critical exponent of susceptibility (y =y'=1) are consistent with the prediction of mean field theory. However,

when coupling constant corresponds to the value of canonical tri-critical point, the critical exponent of specific heat and

susceptibility take the values of O=a=#a'=1 and 1=y #p'=2. The critical exponents violate the scaling

homogeneity equalities and '+ f+y'>2 breaks down the Widom scaling law.

phase transition, thermodynamics, ensemble theory, critical exponent
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