






 

sensitively on the Curie temperature. With the increase of Curie temperature, the layer polarizations 
also decrease monotonously. The layer polarizations reduce to zero at the same time. From Figs. 3(a) 
and 3(b), for Ω=0.0 and Tc=0.0, it can also be found that the layer polarizations Pi (i=1-5) are 0.5. 
Meanwhile, for a different Ω=1.0 in Figs. 3(c) and 3(d) are different from Figs. 3(a) and 3(b). The 
distinctions among these layer polarizations are obvious.  

Fig. 4 shows the layer polarizations Pi vs. the transverse field Ω for two Curie temperature Tc=0.0 
and Tc=1.0 when the layer number is also selected as N=10. It is obvious that the features are similar 
to the layer polarizations Pi vs. the Curie temperature Tc in Fig. 3. These features are similar to the 
corresponding results of the effective-field theory with correlations in Ref. [10]. 

4. Summary 
In this work, the polarization behaviors of the transverse Ising film with two surface layers are 

studied in detail by the mean-field theory. The dependence of the average polarization and layer 
polarizations on the Curie temperature or the transverse field is calculated numerically, respectively. 
Meanwhile, our results are also made a simple comparison with the effective-field theory with 
correlations. 
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