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Abstract：Under山e印pmxirmfion 0f the H瑚n fleld，curie teIrl雎rature and咖g舱tization pmfiles of 18ye。qu彻tLml Ising

model wit}l a咖sverse 6eld were studied．The C面e tenlperature ec【uation 0f t}le model w鹊derived，The dependence 0f Curie
temperature on山e Fibonacci number n锄d tlle extemal field is百ven．It is found山at the Curie tempemture 0f quasiperiodic

models is like to t}lat of periodic Illodels if t}le chain is 10ng en0Ilg}I．Wit}l the s咖e fhmework，t11e咖印etization pr娟les of t11e

system was als0 calculated．ne metllod pmposed here can be印plied t0 o山er quasiperiodic I【刚e1．
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0 Introduction

Phase t姗sition and cdtical phenomena are very active questiones in t}le 6eld of condensed matter physics，锄ong
which p姗agnetic and ferromagnetic phase transiti帆are mostly eoncentrated．Much attention has been paid to也em
aJld a l硼萨quantity of achieVements have been got conceming to the p删na印etic and fermHla印etic phase tmsition
and Curie temperature of the m矬日etic mateIial。¨．A1so there is much interest in山e ma印etic pIUperties of tlle sud'ace

efkct㈦。．Recently，t}le eff＆ts of multi—suIf如e modification on Cude tempemture have been studied aJld tIle Cu打e tem．

perature equation is deriVed¨。．0n the other hand，considerable interest has been fbcused on tlle physics pmpertv of

the quasiperiodic(QP)system since the quasicrystal诵t}l 5-symmetry axis was found in t}le MnAl alloy[4]and t}le su．

perlattice访th quasicrystd was preparationed in the lab引．A lot of experimental and theoretical worker show胖at in．
terest in it．K0hmoto aIld co-worked6’刊eXtensively studied the spectral pIuperty 0f one—dimensional quasiperiodic

crystals．FuIther more，the spectral and magnetic pmperties of the qu肌tum Ising model稍th nearest．neighbor cou．

plings o耐ered according to different ape划ic sequence have been investigated∞。．
Quasiperiodic system lies in bemeen periodic a11d砌dom system，and shows咖ch diffeI_ent pmpenies．，nle

study on phase transition and Cude temperature a代consequently a wonded．ul tIling．

The model studied in t}le p印er is tlle Ising model诵t11 a t础sverse neld．The H跚iltonian【3]is general described

日=一丢善。蕃，^书；- ∑力。s；
where 5；and s；are戈and z components of the pseudo—spin， (i，，)are plane indices and(r，r7)aI_；e di珏bI℃nt sites

of the planes．凡indicate dle eXchaIlge constants．We ass啪e tIle咖sVeTse 6eld n。is dependent ordy on the layer
index and consider the interaction between neig}lb硼ng sites．In addition，we take力产n for simplicity．
underthe mean 6eld印pm)【i眦tion，the spin aveLage(s。)can be described below

“，=尚t柚(器) ㈤
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where盟(o，o，∑厶(《))is the nlean矗eld acting on t}1e ith spin，％is the Bol胁lann const锄t and，is tem衄一
』

ture．At a tempemture close to or bellow the curie tempe嘲tuIe，(s：)and(s；)a豫small，日i≈n。=n，Eq(2)can

be印pr0)【imationed as

(s；)=(1／2)tanh(n／(2k丁)) (3)

(s；)=(1／2)t肌h(n／(2后。r))[知^。(s；)+z(^．i+。(s；+。)+Z．i一。(s；一。))] (4)

彳o
and z are nun．1bers of neaIest nei出bors in a certain plane and be似een successive planes respectively．

Using t砌sfer mat矗x me出od，Eq(4)can be rewdtten bellow

㈠)_M巴)
wheIe她tmnsfer啪肺x Mi is de6ned by

M=r爹一#]

(5)

(6)

"镰h=孑com品=号⋯tll笋 (7)m-5＼5i，，r 2了c劬瓣2i叫co山歹 (7)

We call the reduced cude temperature 7v(：型笋)cuIie temperatuIe for short in t}le c。ntext．111 the saIrle way，
we sh。nen∞(=孚)for the extemal 6eld．
We consjder the Fjbonaccj layer quant姗syst舢eonstituted by“m kjnds of nlat枥甜s marked谢th A and曰．，nle

geneIal Fibonacci syst咖is d幽ned by tIle follow substitution mle：
A—’A 7=4“曰“ 曰—，曰7=∥A9 (8)

For the sick of siⅡlplic畸，we assume the interaction between successive layer of t}le system are same，i．e．，．，佃

=如=L=‰，the inte瑚tions in one layer aIe厶and厶resI)ecti、rely．nen tlle t啪sfer嘲晒x Eq(6)has砌y
№f．omls：

鸠=(r_^冉％=㈠厶二1) ㈤

h锄^=等，锄d矗=等．
We stan wim the gene糟l Fibonacci sequence珊0del，m=1，n=1，P 3 l，g 2 O，that is

A—A曰 B—’4 (10)

The layer system genemted by t}le rule is

4别，4一别戤⋯

111 t}le n10del，d=舰考壬=生≥堡is called goldenⅡ1ean，aJld R，called Fibonacci number，is山e t。tal n啪．
ber of 1etters in the Z t}l iteration of the word A of山e traIlsfoHmtion．

AccoIding to the constmction mle Eq(10)，we can derive the Ztll t舢sfer nlatrix for the standard Fibonacci se．
quence system诵thout dimculty

M=峨=尬一zM-t，M。=坞，鸩=％ (11)

Now we consider岫只印proXimation of t}le quallt啪layer system．1he complete quasipedodic system is got
with n4∞．Considering the periodic bounder condition，we eas曲即‘

㈡=鸭㈡ (12)
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