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Bragg dlffraction of opttcal gulded-waves by acoustic surface-waves has been

already denonstrated ln the filne,deposlted on plezoelectrlc substrates, such ae

u -quarlz and tigbo; platesl'2). In the Bragg diffractlon experlmente, up to)'
th5-e tlne, plezoeLectric substrates have been lnd1.spensable for the exitatton and

propagation of acoustic surface-waves in the waveguldes. Recently, it has becn

clarlfled that plezoelectri.c ZnO filns are avalLable for the excitatlon aad detec-

tlon of acoustlc surface-waves on nonplezoelectrlc substra.tes't4). In the present

study, nonFlezoelectrib subetrates rLth the plezoelcctrlc ZnO f1lns arG eubetltutcd

for the plezoelectrj-c substrates. As the ZnO film is also an expectable naterlaL

for optical waveguldes5 16rT), lt le employed here for both an optlcal wavegulde as

an lnteraction nedi-un and acoustlc surface-wave transducers.

The experlnental structure 1s lndi-cated schenatlcally. ln Flg. 1. The ZnO

fl-ln 1s deposlted onto a fused quartz substrate by the dc dlode sputterlng as

reported ln previous papersS'9). The il€ar c-axls orlentatlon of the fllu enployed

Ls alnost nornal to the subetrate. The thi:r flLn part acts as an optl-cal $ave-

gulde and the thick flln parts as acoustic surfacc-wave transducers. For a sample

descrlbed hcre, the thickness of the ZnO filn ie 1.5 Fn for the thln f1lm part and

9.6 pu for the thick f1ln partS. A palr of lnterdlgltaL el-ectrodesfor acoustlc

surface-wave transducerg are prepared between the ZnO f5-lm and the substrate.

The center frequeacy of the transducers ls around lJO MIIz, at which the effectlve

coupllng constant hae been deternlned to bc the naximun value for the fl1n wtthout

shortlag plane ( kohry, for the fil-m thlckness of 9.5 Pm )10); The dlstancc

between the sendtng and the recclving

transducers ls 15 mn. A palr of rutlle
prlen couplers are enployed for the excl-

tation and detection of the optlcal bcan

ln the flln-gulde. L 5328-1 laser bean"

ls prLsn-coupled Lnto the ZnO flfun, and

the optlcal gulded-wave, thus exclted,

propagatee approxlnately normal to the

propagation dlrectlon of the acoustlc

surface-waves. When the Bragg condltlon

ls eatlsfled, the optlcal gulded-wave ls
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Fig.l. Experinnntal structure for Bragg
diffraction in a ZnO film o.p fused quartz
substrate.
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detected by the photonultlpller, a deplet1on J.d the optlcal beam le observed as

seen ln the trace (b), durlng the acoustlc surface-wave puLse lntersects the

opti.caL guldcd-wave. On the other hand, a deflected beam is detected for the

Eane perlod as aeGn 1n the trace (c), when the photonultlpller ls set at the

defLected angle of 2@6 from the directlon of the uidefl-ected bean, where @" ls the
\

Bragg angle. The deflected angle is neasured to uJ f'5et in air.
lthe dtffraction efflciency 1s deternlned by elther the fractlonal decrease in

the output fron the undeflected optlcal bean or the ratio of the output of the

deflccted optlcal. bean to that of the undefleeted optical bcan. The observed

naxlnun efflclency ls 95 ft at 2.f watts of the electrlcal input.pover, The

theoretlcal analyele of the Bragg dlffractlon ln the waveguldes lncludlng the case

of node convsrslon and the theoretlcal conslderations wlll be giv-en ln relation to
the obtalned experlnental results.
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Fig.Z. 0sci'lloscope traces of the
deflection experirent: (a) output
of the receiving interdigital
transducer; (b) depletion in the
undeflected optical beam; (c)
deflected optical beam pulse.
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