acta phys. slov. 36 (1986), No. 3

THE MOVEMENT OF BUBBLES IN ROTATING FIELD
GRADIENTSY)
P. ZO<O‘HZA\J. Praha
Using a method of a rotating field gradient the dynamic properties of buble films have

been studied. The experimental results and the theory of the motion make it possible to
derive the coercive field and the mobility of the domain wall.

JABWXKEHUE ITY3BLIPEN BO BPAHIAIOIIEMCH HOJIE C rPATMEHTOM

B Ummo.ﬁm npusBoaATcs Pe3yAbTaTh! H3Yy4YeHUs RUHaMHYeckux CBOWCTB My3bIpYATHIX
IMACHOK opu noMmoinum MeToga Bpawmarowerocs a TpagHeHTOM., URO:@USZQI‘F&:TIZG

HOCTb rpaHutibl AOMeHa.

L. INTRODUCTION

The dynamic characterization of bubbje materials usually relies on bubble transla-
tion measurements in magnetic pulse fields [1]. This method, however., brings
uncertainties associated with nonlinear bubble behaviour that occurs at the
beginning and at the end of the field pulse. In order to avoid these difficulties the
rotating field gradient method has been recently suggested [2]. In this experiment

gradient, having the components

dH, BI, sin w, mmumﬁ cos wr ,
dx dy

x(t)=R cos (wt + @), y{(t)=R sin (wi+ ),

—_—
") Contribution presented at the 7th Conference on Magnetism, Kosice, June 5—8. 1984,
%) Institute of Physics, Czechoslov. Acad. Sci.. Na Slovance 2,180 40 PRAHA 8. Czechoslovakia.

199



v=f(n-2H), M

where v = R is the magnitude of the bubble velocity, u is the wal] mobility, the
tangential drive field h. =dBIL cos @ is the component of the fielq gradient in the
direction of the velocity time bubble diameter d and H, is the dynamic coercive
field. Equation (1) has been used to determine the basic dynamic parameters,

Fig. 1. The block diagram of the circuitry. The test
area of the conductor microstructure has the

9595 um?size. MICROSTRUCTURE GENERATORS

II. EXPERIMENT

generated by the dc current I, makes it possible to isolate one bubble in the test
area from any externa| domains. If the ac current I, is varied, the bubble moves
along different circular trajectories.

During the experiment the experimentally Mmeasured parameters were w, L, 1,
R and H,,. The phase lag was not measured assumed to be small [4]. Magnetic field

. EXPERIMENTAL RESULTS AND DISCUSSION

A sample having a good Faraday contrast and an mvnnoua.ma. bubble Q_.m,
meter was chosen for the experiments. The film was grown _uw _5:.5 phase epi-
taxy. on a (111) oriented GGG substrate. The composition um Y1 50Smyg 50
hcc.aﬁmo.omwoa.s@npeo; and the sample was not implanted. The static UmBBm.&J
are: thickness h=9.2 um, stripe domain period P =21 um, bubble collapse field
H,.=70.8 Oe, stripe collapse field H,. =55.3 Qe, ratio of characteristic length to

thickness 1/h=0.138 and magnetization 4xM,. =150 Gauss.
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Fig. 2. The field gradient as a function of the Fig. 3. The bubble velocity v as a function of the
X-coordinate (I, =1 A). The parameter z, is the tangential drive field h,.
vertical distance from the conductor microstruc-

ture.

The bubbles generated in the film were mainly § = (S is the state number of the
bubble). The distance Zo=21 pm and the measurements were performed at the
frequency f=7.813 kHz. o

The bubble velocity — drive field relations are shown in Fig. 3. The annn.:an:om
is linear and no velocity saturation was observed. From these data, using the
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equation of motion (1) the values of the dynamic parameters obtained by linear
regression method were

#=88.7cms ' Oe~! and H.=0.85 Qe .

The small value of the derived mobility is surprising and the large contribution of
Sm* ions to the damping (¢ ~ 1/a) [5] is believed to be one of the possible reasons
for the explanation of the fact.

results new measurements are in preparation.
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