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Abstract: The spatial two-body correlations of Bose-Fermi mixture with equal masses of bosons and
fermions in Tonks-Girardeau regime under periodic boundary conditions are theoretically investigated.
Combining the exact solution of the quantum many-body system, the analytical formula of the spatial
correlation functions for Bose-Fermi mixture at both absolute zero temperature and finite low
temperatures are derived using some calculating techniques. The results show that, for a fixed number of
bosons (fermions) at absolute zero temperature, the number of fermions (bosons) has little effect on the
spatial correlation function of bosons (fermions). By contrast, at finite temperature, the number of
fermions (bosons) has a greater effect on the spatial correlation function of bosons (fermions), and with

the increase of temperature, the influence of the other particles number on the correlation results will be
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more significant. In addition, when the total particle number is fixed, the correlation results of the same
number of bosons and fermions are consistent whether at absolute zero temperature or at a finite

temperature.
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Fig. 1  Zero-temperature Bose-Bose correlations of Bose-Fermi mixture with fixed 5 bosons (M =5) in T-G regime. In the

numerical evaluations, N is taken as (a) N=6; (b) N=8; (c) N=10; (d) N=12; (¢) N=20; (f) N=30
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Fig. 3  Zero-temperature Bose-Bose correlations of Bose-Fermi mixture with fixed 15 fermions (N—M = 15) in T-G regime. In the
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numerical evaluations, N is taken as (a) N=8; (b) N=10; (¢) N=12; (d) N=14; (e)N=20; (f) N=30
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