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(71) We, THE PLESSEY COM-
PANY LIMITED, a British Company of 
2/60 Vicarage Lane, Ilford, Essex, do 
hereby declare the invention, for which we 

5 pray that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by the 
following statement: —• 

The invention relates to a method of pro-
10 ducing iron garnet materials for use in cir-

cular magnetic domain devices. 
The invention provides a method of pro-

ducing iron garnet materials for use in circu-
lar magnetic domain devices including the 

15 steps of providing an iron garnet material 
having complex domain wall behaviour; and 
implanting ions having an atomic number of 
at least 15 into the garnet material, the energy 
and dose of the ions being arranged so that 

20 the lattice of the garnet material is expanded 
and its crystallinity preserved, the lattice ex-
pansion being such that complex domain wall 
behaviour is substantially eliminated. In 
practice, the energy of the ions would be in 

25 the range 100 to 500 KeV and the dosage 
would be in the range 1014 to 1012 ions per 
cm2. Typical ions that can be implanted are 
argon and rare earth ions such as samarium 
and terbium. 

30 The foregoing features according to the 
invention will be better understood from; the 
following description of specific embodi-
ments of the invention: 

In a method according the the invention 
35 of producing iron garnet materials for use 

in circular magnetic domain devices, com-
plex domain wall behaviour, i.e. hard do-
mains or bubbles, is eliminated by implant-
ing ions having an atomic number of at least 

40 15 into the garnet material. The implanted 
ions cause damage to the garnet lattice and 
thereby cause expansion of the lattice. 

The energy and dose of the ions is arran-
ged so that die damaged layer is in sufficient 

45 compressive stress to permit the elimination 
of hard bubbles and so that the crystallinity 
of the lattice is preserved. In practice, with 
ions having an atomic number range of 15 

to 71, the energy of the ions would be in 
the range 100 to 500 KeV and the dosage 50 
would be in the range 1011 to 1012 ions per 
cm2. An ion having an atomic number of 71 
which can be used in the method according 
to the present invention is lutecium. 

The nature of the damaged layer is de- 55 
pendent on the species of ions used. The 
density of damage for light ions, i.e. hav-
ing an atomic number of less than 15, is 
peaked at the end of their range. Thus, if 
light ions are implanted the damage may be 60 
approximated to two expanded layers, one 
at the crystal surface where the ions enter the 
material and the other where the majority of 
the ions come to rest. However, the im-
plantation of heavier ions, i.e. having an 65 
atomic number of at least 15, the damage 
profile of the garnet material is more uni-
form. 

A typical ion that can be used in the 
method according to the present invention is 70 
argon which has an atomic number of 18 and 
which with an energy of 200 KeV and a 
dosage of 5xl0 1 3 ions per cm2 has been 
implanted in a garnet material having a com-
position of Smr,.4Y2.c Gai.3Fe3.70i2 to sue- 75 
cessfully effect the elimination of hard 
bubbles. Argon energies of 100 ICeV and 300 
KeV have also been used to eliminate hard 
bubbles in the specified garnet material with 
a dosage of 5 X 10i : ions per cm2. These argon 80 
ion implantations expanded the garnet lattice 
by approximately 0.05 A. It should be noted 
that hard bubbles may also be eliminated in 
other iron garnet materials with a similar 
magnetostriction constant. 85 

In iron gamet materials with a similar 
magnetostriction constant it has been found 
that implanatation of rare earth ions such as 
samarium and terbium having an energy of 
300 Kev also effects the suppression of hard 90 
bubbles with a dosage of 5X1012 ions per 
cm2. Rare earth ion energies of 400 KeV and 
500 KeV have also been used to eliminate 
hard bubbles with a dosage of 5X1012 ions 
per cm2. 95 

It is thought that the implantation of rare 
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earth ions allows the magnetostriction con-
stant of the implanted ion to operate in addi-
tion to the magnetostriction constant of the 
implanted garnet. 

5 It is also thought that the implantation 
effects using ions having an atomic number 
of at least 15, e.g. argon and rare earth ions 
such as samarium and terbium, may be lcrs 
susceptible to annealing than corresponding 

10 effects induced by the ligher ions. Also, the 
useable range of doses and energies for suc-
cessful implantations may be wider than for 
the light ions and the attainment of optimum 
implantation conditions may be less sensitive 

15 to small compositional variations in the garnet 
materials. 

A further advantage of the method accord-
ing to the present invention is that the doses 
used for implantations using argon ions and 

20 rare earth ions are less than for implantation 
using lighter ions thereby allowing the im-
plantations to be performed in a shorter time 
if the same beam current density is used. 

WHAT WE CLAIM IS: — 
25 1. A method of producing iron garnet 

materials for use in circular magnetic domain 
devices including the steps of providing an 
iron garnet material having complex domain 
wall behaviour; and implanting ions having 

30 an atomic number of at least 15 into the gar-

net material, the energy and dose of the 
ions being arranged so that the lattice of the 
garnet material is expanded and its crystal-
linity preserved, the lattice expansion being 
such that complex domain wall behaviour is 35 
substantially eliminated. 

2. A method as claimed in claim 1 wherein 
the implanted ions have an atomic number in 
the range of 15 to 71. 

3. A method as claimed in claim 2 in 40 
which the energy of the implanted ions is 
in the range 100—500 KeV and in which the 
dosage of the implanted ions is in the range 
10" to 101- ions per cm2. 

4. A method as claimed in any one of the 45 
preceding claims in which the implanted ions 
are selected from argon, samarium, terbium 
and lutecium. 

5. A method of producing a garnet material 
for use in circular magnetic domain devices 50 
substantially as hereinbefore described. 

6. An iron garnet material produced by the 
method as claimed in any one of the preced-
ing claims. 

7. A circular magnetic domain device which 55 
includes the iron garnet material claimed in 
claim 6. 
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