i) il g jlagd) agle dlaa
(2016-s3amd) (2) 23211 ¢(2) ol

S A A pod) Lo liad! gAYy JUESY) DS dis b liad) 4,50
712 52 a5 oo dlakses dowoblins

di}fﬁ‘ Ja| o L}’ﬁ

Lo iy Rendla Y1 a1 Aanld) cpslal) 2087 ceLpdl) o
dr.fathomar@gmail.com : 35y 4yl

The Magnetic Susceptibility at The Transition Points Between
The Ordered Phases of The Mixed Spin-2 and Spin-7/2
Ferrimagnetic System

Fathi Omar Abubrig

Physics Department, Faculty of Science, Alasmarya Islamic University, Zliten, Libya

RFe]!

) bl (il T 35 50 Bl Coysilisy Bl o Bl Lol JU) 2l gl o) 2,50 s 3 4 o)
w}SIA = iZ,il,OpA@}\M\@b;wsﬁJﬁwwl (J_;J\ <Ylao| BJAJ..‘:';)-"LI)&‘.‘“&J"J]“!
SP=tI,42,42
2’ =272
slbus 23y (Ground state phase diagramy sUadl ¢ ially o) Y1 AU Lz 0S5 & cadyll odd 2zl ais)l 33,500 &
S obl 2l SIS e g s (3 ad U1kl 5 Bl e ) el B s dis pladl Jlebl e el (SO 8 A a3l

A 8 Areebline LU lbl deyly 35,0 A bline

i%}»B?\eﬁ}‘

o 3 e llads Ll 5 Sl by e Aol A LAl 1B Aol s giodl Aol Sl an gy @ ()l oda 3
LS LV R sl JUil Lghast Lpiams 5 Lehoatly sl o o doli (538 1l L s Bgns 2y 818 i
Gl Jmall 3Ly 3302 13 dis B Olomys 3 ) o A 3G IS Beeblial) 25T (3 i) 15 ) bl e bl )
o 8t IS LAl T Sl OF Uy slaald 1 JUdl) S5l s wlamdl) 2y e Jsadd @y 800 ST (633
cadlally Autaall 541 Sy o aSGeal) LIS AT Oy s bl g blall bW OBl (il A By 1) die k3 L)

S Ol i i Yy Lys ant
AV A skl QUi bl ST i A A Slonys ¢ mbline (58 Ui (i 2358 I LIS

Abstract

The mixed-spin-2 and spin-7/2 Ising ferrimagnetic system is studied by using the mean-field theory based on
Bogoliubov inequality for the free energy. In a previous paper, the ground state phase diagram of this system
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was constructed. In that phase diagram, eight ordered and four disordered phases were found. In this paper, at
temperatures higher than zero, first-order critical lines which separate different ordered phases are obtained in
the temperature-mono crystal field Plane at some selected points of mono crystal field constants. New ordered
phases which are separated by first ordered lines at low temperatures are found, the curves represent the thermal
variation of the sublattice and total susceptibilities are plotted in the regions of the new phases and some
interesting results for the sublattice susceptibilities which change their behaviors by changing the phase are
found.

Keywords: Ising model, Ferrimagentic system, Critical temperatures, Magnetic susceptibility, Phase transition.
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4 sinh(2 b mg + H/t) + 2a;sinh(b mg + H/t)
~ 2 cosh(2b mg + H/t) 4+ 2 a,cosh(b mg + H/t) + a, 3)

My

mg =

7 smh(%hmﬁL +H]t) +5 b, sinh (% bmy+H]t)+ 3 bysinh (%hm;t +H/t)+ bysinh (%hmﬁl +Hjt]

2 (cush (%‘hm‘gt + [-Il.ft) + by cosh (%hmﬁ [-Il.ft) + b,cosh @hm;,_+ H/t ) + by cosh I% bmy + Hl.ftﬂ

id

(4)
2ol Co
t=1/keT, a1=exp(-3Da/ksT), az=exp(-4Da/keT), b1=exp(-6Dg/ksT),
bo=exp(-10Dg/kgT), bz=exp(-12Dg/ksT).
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(2 cosh bmA + 2b, cosh (2 bmA) + 2b, cosh (gbmA) + 2b, cosh( bm,\))
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