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fairly accurate calculation ot the output wave shapes
prod}:u:ed P e |1ghtmng hazards in relation to aircraft and studies on

A comparison of typical laboratory wave shapes with means of protection to minimize such hazards.

imilar field records of lightning surges is given in Fi X). M. Bryant and M. Newman, “Lightning discharge investi-
g . g g g & l.g gation—I,” University of Minnesota Eng. Exp. Sta., Technical
12. By reconnecting the capacitors of the generator in papc, No. 38; April, 1942.

A Note on a Simple Transmission Formula*
HARALD T. FRIIS{, FELLOW, LR.E.

y—A simple ion formula for a radio circuit is P,=power fed into the transmitting an-
derived. The utility of the formula is emphasized and its limitations tenna at its input terminals. Same units
aro discussed. P, =power available at the output termi-( of power
INTRODUCTION nals of the receiving antenna.
HIS NOTE empbhasizes the utility of the following A,=effective area of the receiving an-
I] simple transmission formula for a radio circuit tenna.
- made up of a transmitting antenna and a receiving A,=effective area of the transmitting|Same units
antenna in free space: antenna. of length

P,/P, = A, A, /d\* 1) d=distance between antennas.
where A=wavelength.

The effective areas appearing in (1) are discussed in
the next section and this is followed by a derivation of
;c,, Holmdel, N. J. the formula and a discussion of its limitations.

* Decimal classification: RlZO Orlgmal manuscript received by
the lnBs:iltute Deccm?ero 194
. i b

254 Proceedings of the I.R.E. and Waves and Electrons May, 1946
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