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| INTRODUCTION 5

The expression for the single frequen ation func-

tion revorted
modified by Mr. B. Cron o comply with the revised gen-

eral expression given -3,<The expression for the single
frequency spatial cor function with directional noise g(X) =
cos o for vertical receivers as given by reference 2 is:
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‘ The definitions of the terms in this expression and those in subsequent
i equations are found in the glossary at the end of the memorandum. Most
of these definitions come from references 1 and 3.
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\In this memorandum the expression for the spatial correlation for
a frequency band was obtained by forming the product of the single fre-
quency spatial correlation function and the power spectrum and then
integrating this product over a bandwidth. 8 expreasion for the
spatial correlation for a frequency band nﬂwﬂﬁu b
approach unity and obtaining equation (1) agein. i

—

o

DEVIATION OF THE SPATIAL CORREIATION FOR A FREQUENCY BAND

(0 (4, F» b), as outlined in the introduction is:
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The expression for the spatial correlation for a frequency band, ‘\
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In equation (2) (°(d, 7, b) can be thought of as being composed of
two parts 2(d, T, b) and (5(d, T, b) where £(d,T, b) and {,(a, 7T, )
are given by fr
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Equation (3) has been evaluated in reference 1 and is given by:
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which now leaves the solution of the integral in equation 4 to be eval-
uated.

In evaluating the integral of equation (4) the following notation

is used fi
Z = ( .a_ﬁké‘l__ vl df (6)
S
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and
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By letting u = kd = 2x f d/c ; then du = 2x d/cdfandWT=uc/a T =x u
Equation ?6) can now be written as
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where U] = 2¢ x/b and U2 = 2t bx
Using trigonometric formulas, equation (9) becomes
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The values of the integrals are glm by 2
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Using the same substitutions used in arriving at equation (9),
equation (7) becomes y

. l 205y wmf ydl
]; zix(b.qu ! 7} )‘ (13)

Using trigonometr%‘c formulas equation (13) becomes
>
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Integrating this gives
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From equations (11), (12), and (15) equation (8) becomes
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Regrouping terms and using sppropriate trigonometric formulas,
equation (16) can be rewritten as
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The expression for (’,(d, T»> b) can be regrouped and written as:
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Equations (17) and (18) can be combined to give,
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An alternate form of equation (19) is
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EVALUATION OF THE SPATIAL CORREIATION FOR A FREQUENCY
BAND AS b APPROACHES UNITY

As a check on the validity of the spatial correlation for a fre-
quency band,b was allowed to approach unity in equation (19). By letting
2xx = A, 2xx(1l«f¢) = B, and 2xx¥ = C equation (19) becomes
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By expressing the cosine and sine integral in the following series
(References (4) and 5))5 P Z,,,ﬂ.
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Applying L' Hospita.l'a rule a.nd letting b mpproo.ch unity
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vwhich can be rewritten as
AdTs) = &. i {(mu [a,.c -a-e] -G [c,.& wzﬂ}

Substituting the appropriate values of A, B, and C equation (26)
becomes
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Equation (27) can be written in the form
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Using the proper trigonometric formulas, equation (28) becomes
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2 Equation (29) is the desired result. Thus, equation (19) has

been verified by letting b approach unity with the expected result of

£l obtaining equation (1) again.
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GLOSSARY OF TERMS

of is the angle between the line connecting the receiver and noise

source and the vertical line passing through the center of the
circular area of noise sources

is the distance between receivers
is the electrical time delay

= 2¢/ wavenumber

= ¢/f wavelength

= 2xf angular frequency

is velocity of sound

= (%,

= d/aq

= ¢/f;5. egeometric wavelength

¥ =T/ afe

‘J’.I'-.. is geometric mean frequency of flat bandwidth §, to v

Si(x) = /M‘.“{“:sine integral
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