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"LIFE" OF THE SPIRAL MAGNETIC DOMAIN IN A VARIABLE
MAGNETIC FIELD
Nesterenko A.A.", Mal’tsev V.N.

Ural Federal University, Yekaterinburg, Russia
*E-mail: anna.nesterenko.urfu@yandex.ru

Dynamic spiral domains (SD) are formed in the films with perpendicular magnet-
ic anisotropy in the alternating magnetic field, which "live" for a while, and then dis-
appear. They were studied theoretically for dynamic [1] and static [2-5] cases. The
main problem of the models is that only one parameter of the structure varies whereas
the other parameters fixed in both dynamic and static cases. A disadvantage of the
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model [1] is the fact that disappearance of SD occurs by reducing its size, whereas in
experiments, this scenario is not implemented.

As a model was chosen a single SD having domain boundaries with a sinusoidal
transverse wave (Fig.1). The domains with different direction is perpendicular to the
sample surface of magnetization are shown in white and gray. The width of the do-
main wall is considered to be zero. This approximation is valid for films with a large
quality factor.

Dissipative model of spiral domain [1] has been extended to the case when the
geometric parameters of SD can change with the time: a spiral period - p; domain
width - d; radius of the inner core - ry; twist angle of the outer ending of the domain;
the amplitude of the transverse distortion of domain shape. Some of these domain pa-
rameters were fixed to investigate the influence of different deformation of domain
form on its evolution, and was solved numerically by Gere’s method. It was chosen
because this system of equations is stiff.

The model of SD with the possibility of deformation allows to extend the number
of evolution scenarios of the dynamic SD in an alternating magnetic field. It was
found that the appearance of the empty area within the SD is factor of instability and
leads to the disappearance of the domain. This mechanism SD destruction was con-
firmed by experiments [6]. In addition, is taking into account the change in the width
of the domain and its period, new scenarios of SD destruction was realized by trans-
forming it into a giant or a cylindrical domain, or in a giant ring domain, with their
instant collapse after that. In the experiments there is always the immediate disap-
pearance of SD, which has a finite size, so it can be assumed that obtained evolution
scenario of the SDs in the model corresponds to those observed in the experiment.

Fig. 1. Geometry of the spiral domain.
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MAGNETIC PROPERTIES OF NiyFejg0x LAYERS IN EXCHANGE-
COUPLED FeMn/NiyFe;p0x FILM STRUCTURES
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Y Ural Federal University, Ekaterinburg, Russia
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The influence of composition on crystalline structure, exchange bias, magnetic hystere-
sis, and spontaneous magnetization of ferromagnetic Ni, Fe;,,_, layers coupled with the an-
tiferromagnetic FeMn layer was investigated.

OOMeHHOE CMENIeHHE MPEACTaBIseT COo00M OMHO W3 HamOoJee WHTEPECHBIX
CBOMCTB IJICHOUHBIX CTPYKTYp, BKJIIOYAIOLIMX B3aMMOJAEUCTBYIOIIKE (HeppOMarHUT-
HbIe U aHTHU(deppoMarHuTHeie ciou. Ero nzyuenue, B TOM 4uciie B CBA3M C NOTEHIMA-
JIOM MPAKTUYECKOTO MPUMEHEHHS B YCTPOMCTBAX MUKPOAIEKTPOHUKH U CIIUHTPOHHU-
KU, SIBJISICTCS TIPEJMETOM MHOTUX Hay4HbIX myOnukanuii [1]. Lenp HacTosme# pado-
Thl COCTOSIJIa B CHUCTEMATMYECKOM HCCIEIOBAHUM KPHUCTAUIMYECKON CTPYKTYphl U
MarHuTHBIX CBOMCTB cioeB cucteMbl Ni,Fe;qo_,, HaXogsumxcs B cocTraBe MHOTO-
CJIOMHBIX MJIEHOK B OOMEHHOM CBSI3U ¢ aHTH(PEeppOMarHuTHeIM cioem FeMn.

[Tnenxkn Si0,/Ta(5)/Fe,oNigy(5)/FegoMngy(20)/Ni, Fe;g9-,(40)/Ta(5) (B
CKOOKax yKa3aHa TOJIIIMHA CJIOEB B HM) ObUIM MOJYYEHbl Ha CTEKISTHHBIX MOJIOKKAX
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