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Re: H0B Effects on Fallout
L §

The moat recent and auchoritative study of fallout for burst hef{ghts below

a firebail is Brough and Rainey's DASA 1572 (RS 3415/4412). It is discinccly
better than Cowan's much earlier study in TM=i53-54-51 since che understanding
of how fallout particlea form has been much advanced in the intervening eleven
years.

Brough and Rainey, in the first place, make ¢ pe argument that the fireball
radlus relevant to fallout should scale as W /3 rather than W' h, and it ia
my underatanding that this change is to be made in the next issue of Capa-
tilities of Atomic Wezpons. The argument is, very shortly, that the forma-
tion of fallout parcicles ig dictaced by the remperature within the fireball;
and the radinz atr which proper cemperatures occur, scales as Wl1/3, The

ia a purely photographic phenomenon,

Brovgh and Rainey limic thelr conclusiona to the yield range from 0.1 to
100 kt becawvse 1t is ealy here that daE? exlsc~=-~che lowesat megaton airt
bursts were at acaled helghte of 300 W I feal rthat the argument about
fireball radius does not depend on this range of data and can perfectly
reasonably be expected still to be valid in the low megatona,

Erough and Ralney axamine the height of burst dependence in the range where
they have data, using an empirical form based on the moat modern ldeas of

how the fallout process takes place. To apply it to a megaton is &an admirted
extrapolation, though a reasanable one, to be compensated for by conservatism
in the conclurions derived.

Sinca 1.5 mt is the yield of interest, and 100 R/hr or 500 K toral dose is
a relevant fallout level, wa note firet tha¥y a surlface burst would covar an
area of about 3000 mil or a downwind distance of 150 miles under nominal
nateorology .
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Using Brough and Rainey's formula (33), the corresponding arsa for a half-
fireball radius height of burst would be .Z mi<. Aszuming a safety factor

of 102 in area, the predicted area covered by an airburat 1.5 mt would be
20 mi®, or a downwind distance of 14 miles.

Again I repeat, we have extrapolated tenfold beyond what Brough and Rainey
wish, tmt I balieve we have baen sufficiently conservative (hundredfeld)
with the use of this =xtrapolation.
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