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ON OlUENATION&<FOR LINBAR AND CROSs-5RAPED SEISMIC ARRAYSI , 

IlIltrodllctl"II' 
'" )~, !: ~: " " '- ' ,:. . ,. :~ :"., . ' . ,. 

Since early'slxlles,J>- ,...alth of literature has appeared on the subject of seismic arrays, 
'but most of the work i. de..,oted, e.s.ntlliUY to the ptbfeJ~ing 6fseis\nic array data. Denham 
(1963) dealt ",ithth~em o~;c!"nst,\~fti!ln ofo~~l~ ..... a>:~ forr,e(~.ction ~O\l\i!lg. ~jll 
and whitew8Y' (1966), unong otliers, cons~ere~ .th~pro~le'1l of ... ray !le,i,n relyingptbD.,\ly 
OD empirical conlidention regarding the iignal. and the noise. lIurg (1964), Capon (1969) 
and lOme othen consillared the array desigftiproblem mathern_ically and derived their 
conclulions on the liaIis of frequency wavebum1>er. ~,pectr'(;of tlie .xJ!"cled signals and the 
llOiIe. 

Hartenbergel'anol-~ Nostrand (1972) pdint out the fact that comparatively lesser alten. 
tiOD has .been given "to, what they call, the r.tional design ,!f a seismic array. They 

. demon.trate the wa,.. in' which noise and lignal charaCteristics inipose limits on an array and 
Ihow clearly that IIOt,.Il'the lenlOrB of LASA 'are really esst(lll;'l, Arora (1970) consider. 
the problem of arra,.."de.i,n mathematically in spece, domain rather than ,in wavenumber 
dopn for1iliRded ...... iI .. rpRtafiOii of1he results., SUInt' 'hi", cOD~i~ralioni' OD" tilli' forill 'of 
Dois. eorrelM4clllai ·.'-decretjlhifunetion of the leilso" lieparation; be lHes to obtainihe 
oPtimum~umbe~, o".~on,.s ,,,, linear seismic array of fixed l.ngth. and obtains results 
'similar t" those of a.rtenber,er and Van Nostra"d (1972). Since he takes the noise to be ' 
iaotropic, the 'directio ... lit~ ofth. l'rray doe. ,not; .n~et' into his consideralion., The ambleet 
I\~i~~, however, ,as it' is well kp",,,,n,h .. iDmany,~a~e.c!~tipnal woperli ..... d luch ~ 
pointed out by Hartenbergerapd,N'lI Nostrand,1 a~ong olben, the d~si,p of a seismiC) ,array 
is a function of tile direction and of the velocity of noise in the band pas. of Ihe ligna I. 
required to be detected or extracted. Here we sball be eoncerned with the eRect of the 
directional properti .. ,of the 'noise on the orientatio ... bflinea:r, and crool,.lIaped arrays and' 
shall try to obtaia apl_al orientations for these types of 'arr~s as r"nctio1\ of lIbe noise 
correlation. 

''th~ noia.;' is taken. to be space.time stationary. Aiso .uppo.~ that (qe,q/rr~1a.\ion9f tile 
noise sam"les frolJl two lensor. is a function of the, direction Clt' the line joining the sensor in 
~ddition to ill being;dep'ndenrupoli'iheir'sC.paration. ' First an M element non-linear array 
is considered, resuh. aboul the directionality of a linear array, i. derived and Ihenthese 
results are.xlended to a, cross.shaped array. 

Noiae-to-IIi~...., .. f • a.iami!"a" ... " 
~ " 

Let rl' I <: j <,M, denote the position vector of the jth 'Sensor P j of an M element 'array. 
,Supposing that ,the aUilf dataplacelain, CQnai&t1 of be"", f\lnning, the recording of the jlh 
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