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Outline

* Bulk spin flop in an antiferromagnetically
coupled Fe/Cr multilayer
* Spin-flop-induced domain coarsening

® Spontaneous complex domain coarsening:
the next possible PNR experiment



Bulk spin flop in a Fe/Cr multilayes (NR)

MgO(001)[Fe(25A)/Cr(13A)],,, easy axis
K. Temst et al., Physica B 276-278, 684 (2000).

8
10 ——
10" \':.. AF peak
SACE T
; 5 \°x.o lo/ .\
=107 V' /° 4 Structural peak
= . *.‘ \ :
103 _ \./.\.-O'.'.'M M._
102 I " 1 1 | L 1. " ] L 1 2 1 M 1 L ]
00 05 10 15 20 25 30 35 40

Theta (deg)



Bulk spin flop in a Fe/Cr multilayes (PNR)

MgO(001)[Fe(25A)/Cr(13A)],,, easy axis
K. Temst et al., Physica B 276-278, 684 (2000).
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Bulk spin flop in a Fe/Cr multilayer (SMR)

MgO(001)[5’Fe(26A)/Cr(13A)),,, easy axis
ESRF
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Bulk spin flop in a Fe/Cr multilayer (CEMP)

MgO(001)[5"Fe(26A)/Cr(13A)],,, easy axis
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Spin-flop induced domain coarsening (PNR)

MgO(001)[5"Fe(26A)/Cr(13A)],,, easy axis
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Spm flop-mduced domam coarsening (SMR)

reflected intensity (% of max.)
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Domain coarsening on spin flop

® Coarsening on spin flop is an explosion-like
90-deg flop of the magnetization annihilating
primary 180-deg walls. It is limited neither
by an energy barrier nor by coercivity.
Consequently, the correlation length of the
coarsened patch domains ¢ may become
comparable with the sample size.



Domain coarsening during spin flop




Spontaneous complex domain coarsening after
decreasing the field along a hard axis

M. Riihrig et al., Phys. Stat. Sol. (a) 125, 635 (1991).




Spontaneous complex domain coarsening after
decreasing the field along a hard axis (SMR)
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Conclusions

With suitable magnetic field program, it is possible
to shape the domain structure of AF-coupled
multilayers.

> On leaving the saturation region sub-um native patch-
domains are formed in decreasing field.

» On further decreasing the field, the domain size
spontaneously and irreversibly increases (ripening).

» The bulk spin flop leads to an explosion-like increase
of the domain size (coarsening).

> In decreasing hard-axis field, a spontaneous complex
domain coarsening takes place.



