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The effect of stress on the domain-wall dynamics for magnetization reversal and relaxatiQ@agsF¢B 5
amorphous ribbons was investigated by inductance voltage measurements in the absence of applied field after
pulse saturating the sample. Optical Kerr-effect and three-dimensional neutron depolarization experiments
have been exploited. Residual domains at pinning sites are the main sources of the domains of reversed
magnetization. Such a reversal is driven by an internal field through the motion of more than two walls,
nucleated at residual domains and/or ribbon edges, and propagating towards the ribbon center. The number of
active walls depends on the regularity of the domain structure. An external tensile stress decreases the voltage
induced by the change of the magnetization of the sample and delays the “depinninty tiofe¢he reverse
domain walls. A modified Landau-Lifshitz equation was used to interpret the stress dependence of the mag-
netization reversal and relaxation. We found thds proportional to the coercive field, confirming the validity
of the proposed model.
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. INTRODUCTION relaxation phenomenon for times shorter than 4®was not
possible. Therefore the aim of the present paper is to inves-
Amorphous FgCogs_,B15 ribbons have found wide appli- tigate the domain-wall dynamics for magnetization reversal
cation in sensor techniques due to their excellent soft magand relaxation effects that happens at short times in soft
netic properties. Usually, magnetization reversal in soft magmagnetic amorphous materials. Additionally, a detailed in-
netic materials takes place by domain wall motion. The ratevestigation of the influence of applied tensile stress on
at which such a reversal occurs depends on the speed ofd@main-wall processes, domain-wall configurations, and
domain wall and on the number of active domain walls in-propagation of domain walls in amorphous ribbons of the
volved in the process. The wall speed is determined by th&&C0ss—xBis family (8<x<85) is performed. Measure-
energy dissipation caused by eddy currents and other relagoents of the induced voltage on the pickup coils due to the
ation effects. The number of active walls depends mainly orffh@nging magnetization of the sample after impulsive sample
the physical origin of the nucleation of domains with re- Saturation are performed in the absence of an applied mag-
versed magnetization in the ribbon. It is well known that Netic field. Domain structures are investigated by means of

mechanical stresses in amorphous alloys can significantly afgptlpal Kerr-gffect and three-dimensional neutron depolar-
fect their soft magnetic properties because of magnetostrié—Zatlon experiments.

tive interactions. However, the stress dependence of domain
dynamics and relaxation processes which determine the op-

eration condition of sensor devices have not been clearly The voltage induced by the change of the magnetization
established up to now in these materials. of amorphous ferromagnetic ribbons after application and
Recently, magnetic relaxation in amorphous ribbons hasemoval of a pulsed magnetic field has been measured as a
been studied by means of time-resolved three-dimensiondlinction of time under longitudinal tensile stress Amor-
(3D) neutron depolarization after nucleation of a magneticphous FgCogs_,B5 ribbons (8<x=<85) were kindly sup-
domain structure in a previously quasisaturated samplglied by the Slovakian Academy of Sciences in Bratislava.
without requiring an ac magnetic field to be applied duringThe investigations were made at room temperature for as-
the relaxation processin a magnetostrictive sample ex- cast samples and for a single annealed sample of composi-
posed to an external stress and for times longer tharf 40 tion Fe,Co,,B;s5 heat treated in a furnace at 300 °C for 4 h
after sudden removal of the external magnetic field, the deunder 500 MPa. The value aef was varied from 0 up to
cay of the magnetic induction with a quasilogarithmic behav-around 400 MPa by varying a weight clamped to the lower-
ior has been interpreted in terms of domain-wall stabilizationlying end of the ribbon. The sample width and length were
at the new equilibrium positions. Such a stabilization origi-about 1 and 50 cm, respectively. The thickness, composition,
nates from thermally activated processes of directional orderand relevant room-temperature magnetic properties of the
ing of atoms or atomic groups with broadly distributed acti-examined ribbons are reported in Table |. TheG®B5
vation energie$-> However, with this technique, due to the ribbon was found to be partially crystallized, as indicated by
limitations of the experimental setup, investigation of thex-ray diffraction as well as by its larger coercivity. The co-

Il. EXPERIMENTAL PROCEDURE
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TABLE I. Dimensional and room-temperature magnetic parameters of as-c&gEeB,5s and Fe-Si—
6.5 wt %—Si ribbons.

Sample | (pem) As(10°%) Is(T) p (u2cm) Hc (A/m)
x=85 23 36.1 1.53 124 10.7
x=73 30 455 1.76 118 11.2
x=64 28 46.5 1.79 113 10.7
x=55 32 41.8 1.75 111 9.3
x=21 24 17.8 1.54 96 10.0
x=8 19 2.3 1.38 66 19.7
FeSi—6.5 wt %—Si 30 25 1.72 82 72.0

ercive force of annealed F£0,,B;5 is about 5 A/m. Similar  terns of other magnetostrictive samples are very similar that
induced-voltage measurements were also performed for con®f F&,3C0,,B15, Which means that the domain structures are
parison on a rapidly quenched ribbon of microcrystallineregular and the mean number of domaindite and black
FeSi—6.5 wt%—Si in the as-cast condititsee the dimen- lies around 8-10. For the nearly zero-magnetostrictive
sional and magnetic parameters reported in Table | stress-annealed sample g€e;;B;5 appears some domains

A rectangular-shaped magnetic field pulse of 200 A/mperpendicular to the ribbon axis. A collinear domain align-
amplitude and a duration of 1 ms and a rise and decay timgent with respect to any applied stress has to occur for posi-
of 17 us was periodically applied along the sample with ative magnetostrictive samplésee Figs. (a)—1(f), where the
repetition rate of 2.5 ms by using a coil of 40 cm length. Theas-cast F&Co,,B;5 ribbon was given as an exampleA
induced-voltage after completion of the pulse was detectetegular pattern of strip domains indeed starts to develop from
as a function of time by a compensated pickup coil systenabout 18 MPa; above 54 MPa, the 180° domain structure is
with 100 turns, would around the sample: the signal wassubstantially independent of any further increaserofhis
recorded by means of a digital storage oscilloscope. The afbservation is confirmed by Fig. 3, showing the applied
tereffect of the initial magnetic permeability was measuredstress dependence of the neutron depolarization matrix mea-
by applying a periodic sinusoidal field of 2 A/m amplitude
and a frequency of 10 kHzThe saturation magnetostriction
\s was obtained by means of the small-angle magnetizatior
rotation techniqué.The coercive force and saturation mag-
netization were obtained from hysteresis loops measurec
within a time of 30 € The demagnetizing fielti; was also
estimated from the hysteresis loops; its value is close to the
sample coercive field. The changes in the domain structure
with both external stress and longitudinal magnetic field
were investigated by means of the Kerr-effect technique anc
3D static neutron depolarization experiments. For the latter,
measurements, a crystal polarimeter setup at the 250-kW
TRIGA reactor of the Atomic Institute of the University of
Technology Vienna was exploited. Setup details and thef
measurement procedure are described elsewhere.

Ill. EXPERIMENTAL RESULTS
A. Stress dependence of the domain structure

Kerr images of as-cast state samples reveal a comple:
fingerprint domain structurgsee, e.g., the Kerr image ob-
served on as-cast f£0,,B;5 ribbon shown in Fig. (@]. A
regular domain structure is observed in,Ee5_,B;5 rib-
bons after annealing or when an external stess applied.
Numerous works have been reported about the influence o
stress and field annealing on magnetic properties of amor.
phous ribbon$~*3In this work, ribbon with arx= 21 irregu-
lar domain structure is present even after stress annealing, as F|G. 1. Kerr-effect imageéenlarged scale 131bbserved on the
shown Fig. 2, which contains also domain pattern of stressas-cast FgCo,,B;s ribbon subjected to an increasing applied ten-
annealed FgCoj,B;s. The samples were heat treated atsile stress along the axis of ribbon up to 71 MPa. The arrow indi-
300°C for 4 h under a tension of 500 MPaDomain pat-  cates the direction of the ribbon axis.

(e) o =54 MPa
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FIG. 3. Determinant of the depolarization matrix as function of
the external tensile stress for the as-cas,€e,B,5 and FgsB;5
samples.

rotation—its absolute value approaches 1. It is clearly seen
that an external stress causes a significant increase of the
related determinant with respect to the unstressed condition,
owing to the stress-induced regularity of the domain struc-
ture |detD| increases up to about 50 MPa; for larger values
of o, it remains almost constant.

B. Induced voltage

The oscilloscope trace of the induced voltage in the
pickup winding found on as-cast &€0,,B5 under 31 MPa
is given as example of(t) measurementtsee Fig. 4. One
can see, indeed, that a nearly complete saturation of the sam-
ple’s magnetic inductionE) is achieved periodically just
after the end of the first pulse, as indicated by the fast drop of
V, taking a value very close to zero. After completion of the
pulse, the curves show a increase of the induced voltage
B followed by a negative peak,, occurring at the time re-
ii . ferred to ast. and, subsequently, by a slow decay of the
induced voltageV(t) for different values of the applied
FIG. 2. Domain patterngenlarged scale 100:lobserved by Stress are shown in Fig. 5, where measurements were per-
means of the scanning electron microscopy on the stress-annealé@rmed on annealed §££0,,B,5 and on as-cast EfC0B15
Fe,1C054B15 and Fe;Co,,B;5 ribbons(Ref. 14. The arrow shows and FgCo,/B;5 ribbons. With increasingr, V,, decreases
the direction of the ribbon axis. andt, is displaced towards larger time values. Similar results
were observed in other as-cast samples of th€&g ,B1s

sured on F&:BlS and F%4C021815 as-cast Samp]es_ From the SyStem investigated here. On the other hand, neither the
elements of this (%3) matrix D, which are measured by Negative peak after the pulse nor the subsequent magnetiza-
orienting the polarization vector of the incident neutrons suclion decay were observed in the microcrystalline Fe-Si rib-
cessively in all three directions of space and likewise analyzbon, both under and without applied stress.

ing all three polarization components after transmission
through the sample, averaged domain structure parameters,
as mean domain size, mean-square direction cosine of do-
main magnetization, etc., can be derivédny variation of
domain structure is most sensitively detected from the deter-
minant|detD| of the depolarization matrix. This determinant

is related to the reduced mean magnetization of the sample,
and in general it depends in a very complex way upon cor-
relations among neighboring domains. It can be considered
as a kind of order parameter reflecting the degree of disorder 5 i 5 3

of the domain structure. For a completely randomized do- t (ms)

main arrangement, it tends towards zero with increasing

sample thickness, whereas for a fully ordered structure— FIG. 4. The induced voltage observed by the oscilloscope for
which causes no depolarization, but only pure spinthe as-cast RgC0,,B;s ribbon under applied stress of 31 MPa.
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Fe;Co;/B15 and Fg,Cas4B15 alloys and stress-annealed;f&0,,B15
ribbon.

C. Hysteresis loops

Hysteresis loops of RgCo,,B;5 ribbons in as-cast and -
annealed states are shown in Fig. 6. The inset shows th (&) H=-4.4A/m
derivative of the magnetization curve of the as-cast sample : ;
exhibiting a peak. The hysteresis loops of stressed ribbon:fg
are very similar to that of the annealed sample, showing a
quasibistable behavior. With increasing the hysteresis §
loops become more rectangular shaped.

Figures Ta)—7(h) show domain configurations observed
cycling between positive and negative saturation magnetiza
tion (half hysteresis loopin annealed FgC0,,Bs. It is in-
teresting to note the existence of residual domains along the
pinning site close to saturatijeee Fig. 7a)]. These residual
domains can be the source of an internal fidld as will be

FIG. 7. Kerr-effect imageg&nlarged scale 13)bbserved on the
annealed RgCo,,B,5 ribbon cycling between positive and negative
saturation magnetization. The dc field was applied along the ribbon

discussed later. Coming back from saturation kb . L s
—0.5A/m [see Fig. T)], a very small change in the entire axis. A Igrge arrow shows the dlrectllonl of the applied field and
’ : ' ribbon axis, and small arrows show pinning sites.

domain structure is observed. As the field is reversed, do-
mains grow by the movement of free walls towards the center of the ribbon, leaving stable pinned walls at various pin-
ning sites[indicated by arrows in Fig. (¢)]. In corre-
20 , : : : : — spondence to the negative coercivity, the system becomes

Fe Co. B strongly instable and a Barkhausen jump can ofsee Fig.

647 21715 7(f)]: a small change in the applied field can cause a big
1.0; ——as-cast I variation in the magnetization, reaching a negative value.
~ —— annealed . Finally Fig. 7(h) shows a domain structure observed at nega-
o 0.0t 24 tive saturation, whose configuration, as expected, is just the

: S opposite to that shown in Fig.(@ with exactly the same

1.0l | [ catf residual domains with reversed spin orientation. $sha
Tt e et al*® already observed residual domains close to saturation

20 ——-—""' '10? 0 H18§’,m2,°° B magnetization in amorphous materials.
-300 -200 -100 0 100 200 300

D. Time dependence of the magnetization
H (A/m) . :
The observed induced voltagecan be written as
FIG. 6. Hysteresis loops measured on,&®,,B,5 as-cast and
annealed samples. The inset shows the derivative of the magnetiza- V=—N @ _ d_B
tion curve of the as-cast ribbon. dt dt’

@
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FIG. 8. Magnetic flux obtained from the integral of the induced
voltage as function of time for the F€05,4B,5 as-cast ribbon where

2
the parameter is the external tensile stress. Arrows indigate / \ (@)

whereB is magnetic induction is the number of turns in a 0 t
pickup coil, andA is the cross sectional area of the ribbon. ]
As a consequence FIG. 9. Scheme of the model: time dependence of(&éhep-

plied pulse field,(b) demagnetizing field composed by the geo-
1 metrical demagnetizing fieldily, and that originated by the re-
AB=B,—B=-— MJ Vdt, (2 sidual domain,H,, (c) internal field, (d) magnetization, ande)
induced voltage.
whereBgs is the initial (saturation value. The time behavior
of B after completion of the pulse is shown in Fig.(iBe
arrows indicatd values for as-cast FgC0,,B15 under dif-
ferent o values. After the time, the magnetization decays

pairs of fixed points(the so-called pinning centgrsThe
bowing starts in correspondence with residual stresses or
structurally disordered regions where local residual domains
oV A ) exist. The wall bends, therefore slightly changing the total
logarithmically with time. In unstressed ribboA®8 between magnetization. The walls begin to move only when the
tc and 2.5 ms is close to the starting valBg. HereAB a5 curvature radius reaches the critical vahes L/2 (L
decrea_tse; with increasing of the applied stress.. A S'm'laﬁeing the average distance between adjacent pinning cen-
behavior is observed in all F€0gs-B1s amorphous ribbons. a4 " collapsing into one or more walls. This occurs at a
critical time t., and consequently the flattening of the wall
IV. INTERPRETATION surface occurs, reaching an induced voltige Afterwards,
X decreases slowly due to the presence of an energy land-
scape for the domain walls with a broad distribution of en-
ergy barriers. Thus a substantial change of the magnetization
wan be assumed that startstat Generally speaking, the
coercive field can be viewed as a critical value where any
small further increase of the field gives rise to a substantial
change of the average wall position, that is, a substantial
change of the magnetization of the sample. Therefore, a defi-

The observed behavior can be interpreted according to
scheme sketched in Figs(a®-9e). When the saturating
pulse fieldH, is applied, the magnetization rapidly jumps to
a value close to saturation. In the saturated state the effecti
internal field of the materialH;, results from the applied
and demagnetizing fields. Figuréh®, shows the demagne-
tizing field of the ribbon itself, Hd, and two magnetic poles

appearing on residual domain walld, . This residual do- nite relationship betweet, and the coercive force should

mains were shown in Fig. (. The value ofHy+H, is . X . . ) ) )
around of the sample coercive field. During the fast decreas%X'St' This aspect will be discussed in the following section.

of the magnetic field pulse;l; in turn decreases, reversing
during the decaysee Fig. €&)] and reaching a value close to
H.. During the pulse drop, a critical field can be reached at A. Stress dependence o/, and t.
which one or more reverse domains can be nucleated. How-

ever, close to the critical field each new v_vaII_|s pinned bycross sectional area undergoing an induction chargeby
local stress and other defects, thus preventing its SpomaneoHF‘opagating with velocity along a distancein a ribbon of

motion. A finite field is needed to overcome such a pinning;, .

force. This field, which is a measure of the strength of Waﬁtmcknessl. From Eq.(1) then follows
pinning effects, is a threshold field that can be identified as
the sample coercive fielth,. However, when pinning ef- V=-Nls-==—-ABNlv. ()
fects are particularly strong and the wall energ@er unit

surface is relatively low, as is often the case in amorphous If one considers that more than one wall participates in
ribbons, a situation may occur where the applied field causethis process and that the numbeof effective domain walls

a localized bowing of free segments of the wall betweercan vary, Eq(1) becomes

V. ANALYSIS OF RESULTS AND DISCUSSION

Let us now consider a single 180° domain wall with unit

094427-5
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V=—ABnNl. 4 " x=85
e x=73
The presence of more active walls should increase the 0.4+ RS A x=64
induced voltage; however, the reversal time is accordingly —_ 0\\ ' v x=55
reduced and therefore the product (voltagiene) remains g \‘\::\v o x=21
essentially constant. ‘:o 02| .4' x x=8
On the other hand, the wall speed under the fi¢|ccan ' Oty oo linear fitg
be simply obtained from the equation of motion of domain IR
walls: %%0
0.0 ' o
,o Ix_2Ms ) 760 -40 20 0
at g " 1V (V1)

whereM is the saturation magnetization agds a damping
parameter. The ratim=2M/B is the domain-wall mobil-
ity. Thus we may rewrite Eq4) in the form

FIG. 10. The timet. as function of the inverse oY, for
Fe Cogs_4B15 as-cast samples.

1 Let us now derive a relation that correlatgsith o. One
V=2M nNIH;— AB. (6)  can assume that a certain portion of the wall is curved with a
B velocity v up to the critical radius.=L/2; then, it is col-

. lapsed at.. Then the critical radius, may be related to,
The damping paramete8 measures the energy losses by the following relation:

connected with the motion of the domain wall. It has been
recognized that it is composed of eddy-curret)( and

: : PO : r 1 ar, [3
spin-relaxation @) contributions. Generally speaking, the  —_¢_, AB|Nn— = ¢ N—No=C Ao
contribution of the first parameter is negligible in soft amor- © v ¢ Vi 27H; ZA\/—S\/— Wale,
phous ferromagnetic materials. The latter is related to the 9)

presence of structural defects which can contribute to th%vhereC:arc\/?/ZyHi\/ﬁ. We found excellent agreement

magnetic relaxation mechanism. Before discussing what i :
the origin of the time dependence of the magnetization, Wéetween the experimental data and relaii@h Heret, asl,f

shall give an equation fo¥ that relates with the applied
stress. It is well known that the damping parameielis a
characteristic of a particular ferromagnetic domain wall an
it relates to parameters which characterize the magnetic m
terial in general such aklg, the gyromagnetic ratieg, the
anisotropy energyK, and the exchange constaAt as is
shown in the following relatiort’

unction of the inverse oW, andt. as a function ofo
investigated for all studied alloy compositions are shown,
Olrespectively, in Figs. 10 and 11. For sufficiently smalthe
magnetic reversal and the collapsing of walls occur during
fhe magnetizing field switching process; i.e., the domain wall
nucleates and starts to propagate still during the decay of the
saturating field pulse. When increases, the rate of wall
deformation decreases aNg, is observed after the pulse. In
2 Figs. 10 and 11, the dashed lines are obtained by linear fit-

:a(1+—a)l\/ls\/Ez aMS\/E (7)  ting. As predicted in Eq(9), the coefficient of the slope

Y Ay VA changes according oY, except for FgCosBs, Whoset,
value should be smaller than actually observed. Probably this
difference originates from a smaller number of active walls
than in other samples. As mentioned before and shown in
é:rjlg. 2, this particular sample always exhibits an irregular

Br

This equation was derived from the Landau-Lifshitz equa
tion with the Gilbert damping coefficient.!” Thus g, varies
inversely with the domain wall thickne§so (A/K)*?]. One
can understand this dependence, considering that for a giv
domain-wall velocity the spins in a thin wall have to rotate

faster than in a broad one. In the case that the stress creates 06w
an anisotropy axis along the direction of stress application, e x=73 P
the associated anisotropy constant is givenKby 3\¢o/2, A x=64 ) ’
wherel is the saturation magnetostriction. Thus, neglecting o~ 041 v x=55 s
the contribution of 8, on the mobility of walls, the stress £ ¢ x=2
dependence d¥ can be given by o ¥ x=8 LA I
0.2} - linearfits 7 il
2AB NynlH\2A 1 © s "
= e S B S
a3\ \/; 0.0 ,9":’7‘;/’ (*I% )
. . . . . . . 0 5 10 15 20 25
This equation predicts that in a given material with a 180° (6)12 (MPa)1/2)

domain wall,V varies with 14/o. In fact, this relation was
experimentally observed for all as-cast ribbons here studied FIG. 11. The timet, as function ofo*/? for FeCags_,B;5 as-
for 0>10MPa as the domain structure becomes regular. cast samples.
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TABLE II. Values of aftereffect of the initial permeability mea-
12} e sured between 4 ms dn4 s and relaxation magnetization taken
e between 0.1 and 2.5 ms after completion of the saturating pulse
~ 10/m : obtained for FgCogs_,B15 as-cast ribbons.
g ¢ . T ABH/B AB
Io 8t f/,‘ /,"/‘ lvr_,,f" m x=85ac Sample (A/m) (M
A e ® x=64ac
6l .v A Xx=64ann Xx=85 0.16 0.61
S v x=21ac x=73 0.32 1.44
. L Jinear fits X=64 0.32 1.32
0.0 0.1 0.2 0.3 x=55 0.30 1.25
t. (ms) x=21 0.19 0.71
x=8 0.12 0.40

FIG. 12. The coercive force as function &asfor FgCogs_,B15
alloys.

) ) ) atomic groups. Furthermore, both the magnetic relaxation
domain structure, which may contribute to a larger numbe,,q gisaccommodation may be affected by stress in a similar
of pinning centers. A decrease in the number of active wallgyay pecause it induces an effective anisotropy that sets the
lowers the intensity of the induction voltage and increasegnergy of the domain wallsee Eq(10)] and, therefore, the
te. intensity of the interaction with the pinning centers.

To have a comparison, in Table Il values of the magnetic
B. Relation between the coercive force and relaxation taken between 0.1 and 2.5 ms after completion of

If one assumes that a certain bowing condition is a conthe saturating pulse and the disaccommodatibB, H/B,

sequence of pinning field and in the energy balance involve§l€asured between 4 msdad s measured on unstressed
both the wall energy,,S (Sis the wall surfaceand the field ~ fibbons at room temperature, are given. The relation between
energy MH.Q (Q is the volume swept by the bowed them is constant and lies around 4. The stress dependence of

wall), then the coercive fieldd, at the critical valuer, the magnetic relaxation is shown in Fig. 13. The intensity of

—L/2 can be determined as follows: the magnetic relaxation observed at short times tends to in-
crease with increasing applied stress, owing to compensation
YwS=2MHQ, (10)  of the internal stress then, it decreases with further increase
of o. For the samplexX=8) exhibiting the lowest magneto-
Yw , striction, the valueAB(o) increases up tar=120 MPa;
He= ML =C'\\so, (1D then, it decreases again. A similar behavior was observed by

Allia et al. in their investigation of the stress dependence of
where y,,= 4(AK)¥2 andC' = \J6A/r ;M. Comparing Egs.  the initial susceptibility:°
(9) and (11), the coercive field varies proportionally tg. The short-time magnetic relaxation is not observed in the
Figure 12 shows as a function ot obtained for various FeSi-6.5 wt%—Si microcrystalline ribbon. In the microcrys-
samples. Good agreement between the model and expetalline alloy, magnetization reversal necessarily occurs dur-
mental data was found. These results again confirm the basigg the decay of the saturating pulse, and hence the fast
model in which walls are pinned, causing a bowing. damping of nucleated domain walls is attributable to a com-
paratively larger effect of eddy currents.
C. Time dependence of the magnetization

A logarithmic time dependence of the magnetization is ' '. ' T
often observed in soft magnetic amorphous materials. The 1.5} o TTT— 1
logarithmic relaxation is due to the presence of a energy = / T~
landscapé for the domain walls with a broad distribution of et / e
energy barriers around a mean vakie In the presence of § o Fe Co,, B, as-cast
diffusion effects, the magnetic aftereffect is originated from Ke) 1.0 &4 —A—x=T73
the reordering of the structural defects with a time fluctuating g —o—x=64
energy landscape. Generally, this aftereffect is observed by e —e—x=8
measuring the time dependence of the initial ac permeability,
the disaccommodatioti® On the other hand, in the absence 0.5} , , At ,
of any diffusion effects, this decline with time must be due to 0 100 200 300 400
the thermal activation of domains or domain walls, over free c (MPa)

energy barriers. Because the domain walls are sensitive to

the presence of structural defects and/or disorder, it is rea- FIG. 13. External tensile stress dependence of the aftereffect of
sonable to expect slow relaxation to occur in amorphous mahe magnetization observed on ;580,,B;5, Fes,C0,Bys, and
terials with or without the presence of a local reordering ofFe,Co;;B,5 as-cast ribbons.
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VI. CONCLUSION ation, and delays the collapsing of reverse domains from

A detail investigation of the dynamic magnetization pro- pinning centers after sample pulsed saturation. It was con-

cess for 105<t<10"% was performed measuring the in- cluded that the coercive force is proportionak{o confirm-

duced voltage on the pickup coils due to the changing mag'—ng| thus the validity of the proposed model.

netization of the sample after sample pulsed saturation. The
reverse domain proceeded by the action of an internal field
(originating from the demagnetizing field and residual do-
mains at the pinning sitéshrough the motion of more than This work was partly supported by KELAG. The authors
two walls. The number of active walls depends on the reguthank Dr. C. Beatrice of the Instituto Electtrotecnico Nazio-
larity of the domain structure. An external stress decreasesale “Galileo Ferraris,” Torino, Italy, for the facilities to use
the induced voltage, the intensity of the magnetization relaxthe optical Kerr-effect system.
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