the phase matching cop&iﬁion always plays a significant
role. t: -

Fig.G6~—2 shows - the. relatibnShip between " the
reflect1v1ty and the block number N. In the ca.lculatlonsS ue

have choose A; 1, , n_ and n_ such that the phase matching

Al 1 2

condition is éatisfied at G Tn this case, a. reflect1v1ty

of 100 ¥ can be realized. Igir comparlson, .we- have also
.calculated the dependence of the reflect1v1ty on fth?%:biaék _
number N under the "condition that Eq.{6~14} is : notr
fulfilled. The reflect1v1ty is low and varies Wlth the block

number rather rendomly.Fig.6-3 shows the_results.
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' Fig.6—3.Reflectivity vs.block number for light waves with
Ak#G_ . "

m,n

The importance of the &-function in Eq.{ﬁmm4§ and

Eq,(ﬁ-fﬁ}'also liesg in that it determines the features of

LY E V.



the spectrum of reflectiéity. From Eq.(6—4} and Eq.{6-5),

we can see that for an acoustic wave, its velocity being

non-dispersive, the spectrum will be seif—similar;whereas

for & light wave; dispersive effect of the refractive index

should be taken into account. So the spectrﬁm will |be
non-self-similar. '
For the purpcse of discussing the extinction phenomenon

of the-spectrum, in what follows we have set

1A1(1+n)-,

1 _ '
le—H; IAI(I—?n) {6emnl5)

with T:%(1+J_§) and 1n=0.34, and assumed that ny and n, are

independent of the wavelength. Fig.6-——4 presents the

reflectivity vs. T with r=ﬁkn11A1°

self-similar. Otherwise, under the condition that n

The structure is
. 1 and n2
are dependent on the wavelength, the reflectivity will be
non-self-similar. It should be pointed out that the results
of the-numeriéal calculation conforms to the analytical
ones. This implies that the analytical expression obtained
here is reasonable. |

As mentioned before, because of the existance of the
two kinds Qf interfaces, there éppears a factor sin%ﬁkLA1 in
Eq.{6—4). This will lead to .the occcurrence of the

extinction phenomenon. Fig.6—S5 is a magnified view of cane

portion of Fig.6-—4. There, we can see clearly the mode

e k- e
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(2,2) is absent. More gererally, we can derive the

extinction rule from Eq:(64—4} which is
(m,n)=(2j,23). . ' -+ {6-=18)

It should be noted that all the results obtained are equally

suitable to the Fibonacci micron superlattice.

§6mm3;Summary _

We have analysed the propagation of light and acoustic
- waves in a conventional guasiperiodic superlattice
theoretically. The results can be applied to the micron
superlattice. The éhase matching concept has been proposed.
For light waves, the épectrum is non-self-similar due to the

dispersive effect of the refractive index. But. for acoustic

waves, the spectrum is still self-similar because itg -

velocity is non—dispérsive. For both of them, the extinction
rhenomenon exists provided the structure parameters are

properly sslected.
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