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the disc 10 and is excited by a readout pulse-
generator 16, The pulse generator 16 is
adapted to produce an output pulse at the time
when it is desired to read:out the bit stored
in the disc 10. This pulse provides a mag-

netic field in a direction generally parallel

to the plane of the disc and parallel to the
axis of the transmission line 12 or the plates
11, this magnetic vector being indicated by an

- arrow 17. The RF energy travelling along
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the line 12 will have a magnetic vector in
a direction perpendicular to the axis of the

line and in a plane parallel to the disc 10

as indicated by an arrow 18, -

The memory disc 10 comprises a base -

member such as a glass plate 20 having
thin film of ferromagnetic material 21

deposited upon one surface thereof. The thin

filoy 21 may be composed of Permalloy, which
is a nickel-iron alloy containing approximately
82% nickel and 189 iron, and -preferably
is about 2000 A thick. The thin film 21
may be deposited by a conventional evapora-

tion technique, and the degree of uniaxial
anisotropy exhibited by the film may be
enhanced by a treatment such as annealing.
This film 21 will exhibit an easy axis wluch

maxnmlm has been.
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trated in Figure 2; wherein a line 24 repre-

sents the magmtudc of permeability exh1b1ted :

by (the thin film device 10 as a function
of applied frequency. - The line 24 is seen
to be centered about a frequency of 600 mc.
as exnlamed above.: ~The device 10, how-
ever, is excited - by & UHF :field of a. fre-

quency of 500 mc;; for example, so that the

permeability of the device 10 as it appears
in the . transmission line ‘12 will be of a

asy axis.
Bl d, will
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value represented by a' point 25 on the: line-

24 where - it " intersects - the 500 mc. line.
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Since the frequéncy 'of “maximum - perme-
ability for a thin film is dependent upon-

the magnetization of the filmx itself "and
upon applied magnetic field, this frequency

will: shift in one direction if the applied:
field is in the same general direction as the
film magnetization vector and- will shift - m-
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the opposite -direction if the applied field is' .
in opposition to the film magnetization® vector. -

_ Accordingly, ‘the permeability versus - fre-"
- quency characteristic: will lie on a line 26, as:

seen-in Figure. 2, 1fazer01sstoredor,

125.

other words, if the field produced by pulsmg ’

the line 15 is in the same general direction
as the magnetization vector of the thin film

120

be
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+36-—38." - This angle-is not -

critical, and mﬁy,bef ‘any value less than:45°; -
although & small-angle provides a better: out--

at signal. - The ~writesin mechanism - tay: -
best be. exp\lamﬁ, by considering:.a :particulac-
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netization’ of the sample prefers to: lig patallel

to one direction and: may “be treated as. if -

it were a- single. vector; M - With reference

to Figure 7,'if a magnetic field H is- applied -

so ‘that it makes an angle ¥ with the ‘mag-
netization vector, a torque is exerted on M.
M will then tend ito:rotate toward: H, but

owing to the gyroscopi
it will not align itself with the’ field But will

. precess in a. cone- about . the' direction of the -
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magnetic field which is inside ‘of the sample. -
The frequency of this precession-is known

as -the Larmor precession-frequency ‘and: is

directly . prupomonal 10" the mternal field of'f'
- the -formy. p=pi =jp,. -

" the . sample, -
. The internal ﬁeld ina thm ﬂlm is d.ﬂfenmt
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" no external field; :the: muemal field will be

‘from an éxternal applied field. * This: differ--
ence arises frony the presence of demagnenmng'j
fields and the: amsotropy field:” ‘A filin having
‘a umax1a1 anisotropy may" ‘be- thought- of as -
ing an anisotropy field '(Hy) ‘along"one -
direction, which ‘tends 10 keep- the magnetisa- -

possessing

uonparallelwlt “This. direction is ‘known"
as the easy axis: Thusmtbeperesenceof

c -properties of M,
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affects the. UHF permeability exhibited: by

a thin filj. If 2 UHF magnetic field e
is. placed: at about right- angles  to: the pre-
cessing’ vector. as-seen in- Figure. 7, this field -
can apply 2 torque to the magnetic vector M. -
-maximumi energy can be transferred from -
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the UHF field ‘to the magnetisation vector - -

whenthcftequency of the UHF field is equal’
to' the precession frequency :of ‘the magnetisa~
tion vector. This condmon s known asf’

resonance,

“The perzﬁeablhty of d:. magnenc sample s

a complex: quanuty and i is usually” written' in

measure ‘of ;the. frequencydispersion ‘and the '
imaginary- part p, is 2 measure of the power.

realparrpluag

absorbed by the sample. The imaginary com-- .

ponent is. the part in- which we are interested..

In -Physical. Review, -June 1, 1950, p 572, N.
Bloember;

e cwb*—mxww

1200 )
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the thin film device upon said electromagnetic .
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3. A method according to claim 1, wherein
a magnetization vector is sensed, comprising
the steps of applying an ultra-high-frequency
signal to one end of a transmission line having
said thin film device positioned therein, said
signal having a frequency near the frequency
of maximum permeability of said thin film
device, providing a magnetic field within said
line surrounding said thin film device in a
direction generally parallel to the plane
thereof, and detecting said signal at the other
end of said line whereby the influence of the
permeability of the thin film devme upon

said signal may be indicated.

4, Apparatus for sensing the d.u'ecuon of

magnetisation of at least one ferromagnetic
thin film device, comprising means for apply-
ing an external magnetic field adjacent said
thin film device in a direction -generally
parallel to the plane of said thin film device,
and means including a source of high fre-

ity ’%ﬁ”@‘%ﬁ?’g d“.‘a 0

maximim permeability’ "of ‘said- device con-

generally parallel to the magnetic vector of
said signals, a winding sucrounding said
device for providing a magnetic field in a
direction parallel to the plane of said device
and generally perpendicular to said meagnetic

-yector, :means for selectively energising said

winding “with pulses having a magnitude less
than required to switch: the direction of mag-
neusatlon of said device, and detecting means
responsive to said signals connected to the
other end of said line whereby nondestructive
readout. is accomplished.

*9. Apparatus according to claimy 4, wherein
the device is a thin' memory disc, including
a’ stripline, - an wltra-high frequency source
connected to one end of said stripline, said
source liaving a frequency near the frequency
of mazimum permeability of said memory
disc, detecting means connected to the other
end of:said smp line, said detecting means
bemg respnnswe to sdid wultra-high frequency
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