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Abstract: The demagnetization processes of antiferromagnetically exchange-coupled soft/hard bilayer
structures have been studied based on a one-dimensional atomic chain model. It is found that, when the
magnetic anisotropy of soft layer is taken into account, the change of the interfacial exchange coupling
strength leads the transition of the exchange-spring process from reversible to irreversible for the thin soft
layer structures. There is a critical interfacial exchange constant A%y, above which the exchange-spring
process is reversible. When Ag,<A’, the process becomes irreversible. For the bilayer structures with the soft
layer thickness larger than the critical thickness t;, only the irreversible exchange-spring process exists, not
matter how strong the interfacial exchange coupling is. The phase diagram of reversible and irreversible
exchange-spring processes is mapped in the plane of the interfacial exchange coupling and soft layer
thickness.

Keywords: antiferromagnetically exchange-coupled bilayer; exchange-spring process; magnetization reversal
mechanism; magnetic phase diagram
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Figure 1. The demagnetization curves of antiferromagnetically

exchange-coupled bilayers for interfacial exchange coupling

Ay=1.46x10"erg/cm (a) and for Ay=1.x10"erg/cm (b). The insets

show the field dependence of the angles 0, and Oy, of the soft layer.
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Figure 2. The angles 0, and Oy of the soft layer, at the bending field
Hpi,, as a function of the interfacial exchange coupling A,
expressed in logarithmic form.
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Figure 3. The phase diagram of the reversible and irreversible
exchange-spring processes in the plane of soft layer thickness t and
the interfacial exchange coupling A,

978-1-935068-41-9 © 2010 SciRes.

1130

The 7th National Conference on Functional Materials and Applications

4 %30

R — Y - BRI ST T S BRI R 5 4 R
R U2 A 28 1) S A T LA R T A ol 15 i S5
X R BEACIRE RIS . THEARRY, MBI T LR
(KI5 R RE SR ST ACHIOR £ 9 S AR AL T e

He~F
B P AT e M SRE A R H P R AR S A
SRR AFAE— AN SRS A B 5 H R Ay R T
t<te FIAR, 9 Ap>ATq I, SIS A R v]
Wi M Aa<ASq I, X1 AT . X
ot AR, oIk An 2R, AT S REA
TEo 7E Ne-Agy “PIfi 25 H TR Z YR30 B AN AT A i
PES A R AT o

References (S 3Cak)

Kneller E F and Hawig R. [J]. IEEE Trans. Magn., 1991, 27:
3588.

Skomski R and Coey J M D. [J]. Phys. Rev. B, 1993, 48: 15812.
Fullerton E F, Jiang J S, Grimsditch M, Sowers C H, and Bader
S D. [J]. Phys. Rev. B, 1998, 58: 12193.

Sawicki M, Bowden G J, de Groot P A J, Rainford B D, and
Beaujour J-M L. [J]. Phys. Rev. B, 2000, 62: 5817.

Choi Y, Jiang J S, Ding Y, Rosenberg R A, Pearson J E, Bader S
D, Zambano A, Murakami M. [J]. Phys. Rev. B, 2007, 75:
104432.

McCord J, Henry Y, Hauet T, Montaigne F, Fullerton E E, and
Mangin S. [J]. Phys. Rev. B, 2008, 78: 094417.

Leineweber T and Kronmiiller H. [J]. Phys. Stat. Sol. (b), 1997,
201: 291.

Asti G, Solzi M, Ghidini M, and Neri F M. [J]. Phys. Rev. B,
2004, 69: 174401.

Goto E, Hayashi N, Miyashita T and Nakagawa K. [J]. J. Appl.
Phys., 1965, 36: 2951.

Bowden G J, Beaujour J M L, Gordeev S, de Groot P A J,
Rainford B D and Sawicki M. [J]. J. Phys.: Condens. Matter,
2000, 12: 9335.

Guo G H, Zhang G F, Song S Y, Wang D W, Bowden G J, and
de Groot P A J. [J]. Appl. Phys. Lett., 2008, 93: 102505.

Mangin S, Bellouard C, Andrieu S, Montaigne F, Ohresser P,
Brookes N B, and Barbara B. [J]. Phys. Rev. B, 2004, 70:
014401.

Mangin S, Thomas L, Montaigne F, Lin W, Hauet T, and Henry
Y. [J]. Phys. Rev. B, 2009, 80: 224424.

Yan S S, Elkawni M, Li D S, Garmestani H, Liu J P, Weston J L,
and Zangari G. [J]. J. Appl. Phys., 2003, 94: 4535.

Fitzsimmons M R, Park S, Dumesnil K, Dufour C, Pynn R,
Borchers J A, Rhyne J J, and Mangin Ph. [J]. Phys. Rev. B, 2006,
73:134413.

Guslienko K Yu, Chubykalo-Fesenko O, Mryasov O, Chantrell
R, and Weller D. [J]. Phys. Rev. B, 2004, 70: 10440

(6]
(7]
(8]
[9]
[10]

[11]

[12]

[13]
[14]

[15]

[16]





