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➢ For strong antiferromagnetic Ising interaction, the field dependence of the magnetization at very low temperatures demonstrates a jump associated with the spin-flip 

of impurity spins at sufficiently strong magnetic field

➢ The additional oscillations of  an average value of Ising impurity spin with the increase of magnetic field for some values of model parameters were found.

➢ The possibility of three-peak behavior in zero-field temperature dependence of specific heat was found numerically.

Summary:

References

Theoretical study of the exact energy spectrum and low-temperature thermodynamics of two finite spin XX chains
connected through the additional Ising spin at one point (T-chain) have been carried out.
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Low Temperature Thermodynamics
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On the Energy Spectrum and Magnetic Properties 

of Quasi-One-Dimensional Branched Spin Chain

( )

( )

( )

1 1

1 1

2

1 1 1 1 1 1 1 1

1

1 1, 1 1, 1, 1 1, 1, 1

1 1, 1,

1

2 2, 2 2, 2, 1 2, 2, 1

1 1

1 1, 1 1, 1, 1 1, 1, 1, 1 1, 1, 1

0 0 0 0 1,0

ˆ
N N

z x x y y

B n n n n n

n n n n n

NN
z x x y y

B n n n n n

n n

x x y y x x y y

n n n n n n n n

z z

B

g H S J S S S S

g H S J S S S S

J S S S S S S S S

g HS J S S







−

+ +

= =  −

−

+ +

= =

− − + +

= − − +

− − +

− + + +

− −

 

 

H

( )2,1 .z xS+

We performed analytical study of the corresponding spectrum of
stationary states. For the states with one inverted spin this
spectrum consists of two independent zones. The additional energy
levels of the impurity spin can be split off from zones. We found the
conditions for the appearance of localized impurity states.

0 0 0 0 0
ˆ , 0, ,...,z zS S S S  = → = −

 
H

The Hamiltonian (1) can be reduced to the Hamiltonian of an
ideal gas of spinless fermions by Jourdan-Wigner
transformation [1, 2].
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Dispersion relations for XX chains
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Numerical simulation of the field and the temperature dependences
of normalized magnetization, heat capacity and at different
values of system parameters was carried out.
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