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magnetized <100: HG rod. configuration has been: described by several

workers (1 ,_2 . Recently details of the excitation process have been

revised (3,1. , but for the present we will only need to use theori-

ginal (more easily visualised) description. Reference to rigs-1 end-2

hillshowhcuthe device operates: s'YIG red is placed in a uniform

external field, He, but because the shape is not ellipsoidal, the de-

nsgnetising field in nen-unifom eni the internal field on the rod

uis varies as shown in Fig.2. Figure 1 shows the dispersion curves

for photons (w eck, o I velocity of light), phonons (w B-vk.

v = velocity of sound), snfl. spin an85 (w =Y}! + 111:2. y = magnetic

ratio, D = exchange energy constant). The process giving rise to

msgnstoelestic echoes can he pictured (crudely) as follows. A Moro-

wsve pulse enters the coaxial cable and loop, and excites a spin wave

at 1‘, the crossover point between photons sni spin waves. The spin

wave travels toward the end face E, but before it reaches 8, it is

largelypomlerted to s phonon st 0, the crossover point bet-sen spin

waves and + Va circularly polarized phonons. Tha phonon continws to

E, where it is reflected, undergone the inverse process and give

risetemschowhenitmtm-nste'r.
'-

. The operation of magneteelsstie delay lines using the axially-

i'hs delay line is strenng dispersive, largely becausethe point '

1'. and therefore the path length (twice the distance between T and B)

varies with mono . Thus thisdevice is suitable for use in pulse

compression radar: ,(“3.3. However, pulse compression radar really re- '

quires e two-pert device. i.e. separated. inputs and. outputs, and us

will now discuss two ways in which this can be conveniently achieved.

The first is simpr to bond an acoustic quarter wave plate (usually

consisting of s <110> m disc) to each end of the red (6); this.

reverses the sense of polarisation of the acoustic ways, so that it

is reflected i‘ren E as - vs circularly polarised. Since this is not

coupled. to the spin system (Fig.1) it can travel thmugh to the 1's:

end of the rod 3' , undergo a. second polarizstion reversal. and be

detected st T’ . Similar effects can he observed in'<_110> 116

this (7).

The second device 1 wish to mention utilises the intonation of

spin waves with longitudinal phemons (see Fig.1). tion 1: the ms is

oriented parallel to any acoustic pure mode axis, <1C0><110> and

<111>, this interaction vanishes (B), but if the rod is out half way

between <100> mid <110> the interaction heccmes allowed (9). The

effective nmetoelssido coupling coefficient is, however, shout 5

times smaller then for sheer waves in the «00> HG ma. Con-

sequently, the spin-phonon conversion efficiency in the region of C

is named and, in general, some of the energy 'hops‘ across to the

     



 

transverse phonnn branch. Thus one sees two echo patterns.

However, at high frequencies the longitdinsl phonon should be much

the stronger. and a 21011 device becomes possible by evaporating e

piezoelectric thin film transducer (e.g. Gas or 2110) to the endface
E. '

This, an! e closely related. mechanism ean also account for the

exoitstlon of longitudinal microwave phonans by Ni film transdlcers

excited to t‘émmsgnetic meson/Mme (10). Note that. from Fig.1, the
longitudinal phonon has 'firet option' on the spin wave energy

because its dispersion curvs crosses the spin wave dispersion curve

at e lower 1:4!st than does the transverse phonon disyersion curve.
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