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Microwave acoust,c delay lines normally esh,blt an output that shows a ser,es of delayed pulses

corresponding to a succession of passes through the delay med,um. Such a tram of mult,ple pass

pulses can be used to advantage m many test equipment apphcatmns. In some appl,cat,ons, however,

they are highly undesmable. In cw appllcatmns they are, of course, prohibited. While complete sup-

press~on of mult~ple passes M practically zmposslble, effect,ve suppression of multzple pass signals,

30 db suppress~on, can he ach~eved m a number of ways.

The simplest and most dmect method of suppressing multlple pass signals m by selecting as the

delay medium a crystal whose mtrmslc attenuation m large enough to place the following s,gnals 30

db below the frost pass output, The frost pass s,gnal then would be attenuated by apprommately 15 db

by mtrms,c acoustic losses m addltmn to coupling losses. Thm techmque requ,res matchmg a par-

t~cular crystal to a desmed delay time and frequency. For example, quartz (BC-cut) operates sa.tm-

factomly m thm mode when the desmed delay m 4 mzci-oseconds at a frequency near 1.9 g~ga.cycles,

then mtrmslc aco”atlc losses m quartz place the thmd pass Signal 30 db below the frost. Ruby can

s~mdarly be used for a 4 m~crosecond delay t~me ahove 4.2 gigacycles.

In the event that a suitable materml M not avadable or known, artlflcally introduced attenuatmn

can be used to increase the suppressmn of mult~ple pass signals. Thm M most easdy a.ccomplmhed

by careful roughening of the opt~cally pol~shed end faces of the crystal rod. Thm degradatmn of sin-

-face polish increases scattering from the end and effect~vely increases loss m the rod much as would

mtrmslc loss. The roughening can be accomplished by abrasive action or preferably by a chem,cal

etching te chmque, The etch used varies from one crystal to the next, but hydrofluor>c acid M appl~c -

able to a w~de range of crystals. By thm te chmque the attenuation of ruby has been increased s“ff~-

c~ently to make ~t acceptable for cw applicat~ons at L-band.

The preceding two ‘w chmques both have the disadvantage of suppressing not only the multlple pass

s,gnals, but also the des,red delayed Signal. By using ~mpedance matchmg techmques m end coatmqs,

one can decrease the reflect~on from the end face and thus increase the attenuatmn of undesmed s~g -

rmls I@ule not necessarily mcreasmg the attermatmn of the de. med .Ignal. WhLIe thm method has not

achieved 30 db suppression by ]tself, It has been used w~th some degree of success m ass~stmg sup-

pressmn of undesmed signals by other methods.

The final two techmques to be dmcussed are the most desmable, and tbe least well understood, botb

are capable of ach~evmg cons~derable suppressmn of mult~ple pass outputs, wh~le essent~ ally notaffect-

ing the ampl~t”de of the fn-st delayed output. It M found that by careful or,entatmn of the electromag-

net f~elds w~th respect to the crystallographic axes of the delay med,um marked s“ppreesmn can be

ach,eved. In a cams ruby rod, for example, It m found that as tbe crystal LS rotated the suppression

of the thmd pass signal can be var,ed from approximately 3 to 30 db at L-band frequen.~es, whale the

ampl~tude of the frost delayed mgnal m essent~ally unchanged. .%mlar results can be ach~eved through

mnentatlon of the transducer coupling structures used o“ e~ther e“d of the crystal rod. Whale th~s ef-

fect m probably the result of interference effects, the exact mechamsm Or mode pattern necessary ,S

not known at th~s wr~tmg. Detmls of the observatmn of such interference effects w,ll be presented.
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