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fairly accurate calculation ot the output wave shapes
produced.

A comparison of typical laboratory wave shapes wit
similar field records of lightning surges is given in Efg. .
12. By reconnecting the capacitors of the generatof in

A Note on a Si

L R S T b

ELLLALRESSE L LOSLLE Sl LLILRLEIL W PR WA

lightning hazards in relation to aircraft'* and studies on
means of protection to minimize such hazards.
U ]. M. Bryant and M, Newman, “Lightning discharge investi-

gation—I," University of Minnesota Eng, Exp. Sta,, Technical
Paper No. 38; April, 1942,

ple Transmission Formula*

HA D T. FRIIST, FELLOW, LR.E.

Summary—A simple transmission formula fof a radio circuit is
derived. The utility of the formula is emphasized and its limitations
are discussed.

INTRODUCTION
HIS NOTE emphasizes the ytility of the following
simple transmission formula for a radio circuit
made up of a transmitting antenna and a receiving
antenna in free space:

@. - AM&D (1)

* Decimal classification: R120. Original manuscript received by
the Institute, December 6, 1945,
i Bell Telephone Laboratories, Holmdel, N. J.

where

254 Proceedings of the I .R..E. and Waves and Electrons

P.=power fed into the transmitting an-]

tenna at its input terminals. Same units

P,=power available at the output termi-[ of power
nals of the receiving antenna. )

A,=effective area of the receiving an-
tenna.

A,=effective area of the transmitting|Same units
antenna. of length

d=distance between antennas.
A=wavelength. )
The effective areas appearing in (1) are discussed in
the next section and this is followed by a derivation of
the formula and a discussion of its limitations.

Mauay, 1946
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1IE#R 2% (H 7 XA43%. Normal distribution, Gaussian distribution) :
IEMERESR B (Additive Stochastic Process)
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Central limit theorem | EMRZT | (x) = 1 exp {_ (x- T) }
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FUMBRETE (Central Limit Theorem)
X=(X +X,+--+Xy)/N
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X EFT 27 (log-normal distribution)
B RERESR B (Multiplicative Stochastic Process)

X:Xl.XZ.XB...XN /I_;E ﬁ
log x = log x, +log X, +log X, + - - + log X,

nEws %ﬁ 1
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fiy L (logx —m)’
s TRSNE (FIEdem | )7 meexp ——
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(Lord Rayleigh, 1880)
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" " - (RELS (NLOS) (EHE IR 1R)
a=re"* +re” +... +re’

=1,COS¢ +1,C08¢, + --- +1, COSP, + j(I,SiNg +1,8iNg, + - +1,sing, )

\ J \ )
Y |
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I 1 X2+ y? S ==y 0970
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