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BUBBLE STRETCH PROPERTIES ON CHEVRON PATTERNS
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Stretched dornain propagation margin in chevron stretcher is found to decrease

for a strean of consecutive bubbles, when the pattern dinensions are reduced

according to the scaling 1aw. This tendency might be in difficulty to reaLize

bubble devices using snaller bubbles. The purpose of this study is to develop a

chevron stretcher useful for consecutive bubble propagation of 3pm or snaller
bubble devices.

The specimens are cornposed of (YSnTmCa)r(FeGe)ror, garnet LPE filns and

Pernalloy chevron stretcher patterns deposited on the LPE filn with the spacing
o

of 8,0004.

Figure 1(a) shows the quasi-static stretch propagation nargin for o=107o and

p=17un, where a and p are the apex angle and chevron pitch, Tespectively. Pitch

is the sun of chevron length and gap between chevrons, the Latter is Lum in this
experirnent. The open and closed circles correspond to the margins for consecutive

bubbles and an isoLated bubble, respectively. The upper lirnit of the margin is
defined as the bias field at which a head or a tail of the stretched donain begins

to shrink from the chevron column edge. Figure 1(b) shows the static stretch
nargin dependence on the in-plane field phase angle 0. Hshrink is the bias field
upper linit that the stretched dornain begins to shrink fron the chevron coLumn

edge. Hro is the bubble strip out bias fron the chevron edges. The quasi-static
stretch propagation rnargin is, therefore, restricted by the nininun static stretch
nargin around 0=0o or 180". Figure 2 shows the dependence of stretched domain

propagation margin AH, on chevron pitch and apex angle cr, AH for an isolated

bubble is snaller for l4prn pitch pattern than for 17pn and 18pn pitch patterns.

For consecutive bubbles, AH approaches that for an isolated bubble with increasing

the chevron pitch. In these cases, the chevrons gap is kept 1un along the colunn.

This tendency is partly expLained by the direct interactions between stretched

donains. AH increases with decreasing cr.. This neans that the chevron can be

nagnetized more easily along 0=0o or 1800 on a snaller apex angle chevron.

For high frequency drive, the large Hshrink dependence on 0 such as Fig.l(b)
becomes necessary to stretch the donain at each step of the propagation,

especially at the higher bias field, The Hshrirrn dependence on 0 decreases with

decreasing a in this experiment.

fn conclusion, in order to achieve better propagation margin at chevron
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stretcher for snaller bubbles at, higher frequencies, the followings dre thought to

be effective; L)The chevron pitch should be as long as possibl-e, unLess the normal

bubble propagation is interrupted' 2)The large Hshrink dependence on 0 is neces-

sary for high stretch rate, contrary to large quasi-static stretch propagation

nargin. S)The chevron with the apex angle around 90o is better for keeping the

stretched state, because it has a large quasi-static stretch propagation nargin'

This work was done as a part of the research project of Pattern Information

processing systen by the Agency of Industrial science and Technology, Ministry of

International Trade and Industry'
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