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Abstract : A rigorous analytical treatment, with the help of a concept of negativity, is used to study the quantum and thermal
entanglement in an isotropic mixed spin-(1/2,S) Heisenberg dimer. The effect of the spin-S magnitude, as well as the effect of
diversity  between Landé g-factors  of  magnetic  constituents  on system entanglement,  is  exhaustively  analyzed upon the
variation of the external magnetic and electric field, respectively. It was identified that the increasing magnitude of the spin-S
species in a mixed spin-(1/2,S) Heisenberg dimer with comparative Landé g-factors have always a reduction effect on a degree
of the quantum entanglement, but it strikingly shifts the thermal entanglement to the higher temperatures. Surprisingly, out of
the limit of identical Landé g-factors, the increasing magnitude of spin-S entities can enhance the system entanglement in both
low and high magnetic fields. Besides this, we identify that the analyzed dimer with a high-enough magnitude of the spin-S
entities at a sufficiently high magnetic field can exhibit unconventional thermally driven re-entrance between the entangled
and unentangled mixed state. The importance of the electric-field stimuli is also discussed in detail.
Keywords : quantum and thermal entantanglement, mixed spin Heisenberg model, negativity, reentrant phase transition
Conference Title : ICM 2023 : International Conference on Magnetism
Conference Location : Montreal, Canada
Conference Dates : August 03-04, 2023

World Academy of Science, Engineering and Technology
International Journal of Physical and Mathematical Sciences

Vol:17, No:08, 2023

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 P
hy

si
ca

l a
nd

 M
at

he
m

at
ic

al
 S

ci
en

ce
s 

Vo
l:1

7,
 N

o:
08

, 2
02

3 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

55
59

5.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 17(08) 2023 1

https://publications.waset.org/abstracts/155595.pdf

