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Radiation Escape from a High *7

Alﬂmde Fireball
by

K. A. Brueckner
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Using a previously established modell!or the reradiation from a high
altitude fireball, we found for the energy lost by radiation
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with
y = ¢ Fi/to ' o | @
and y  the value corresponding to the maximum radius. The geometry of the radiating
fircball wag approximated by a ephere with dismeter D = R, + R, , with R, the distance of
upward ;).ropagqtion of the radiation front, and R, the distance of downward propagation.

The condition for 100% sificiency for radistion escape was previcously sssumed to be
Yo o, ...
—;1-5— £ 1fory,~>0 , L Qo

We now investigate angther approximation to determine the sificiency for
reradiation. We suppose that as energy BD per atom is trapped in molecular dissocistion
and is not reradiated sufficiently rapidiy to have an appreciable thermal sffect, The total
energy #o trapped is

Y
Y, = (4r a0y “

1. See Appendix A of Intercept X Working Paper X-19.
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We npproxlmnte this lntegral an before by ) .
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Energy conuervationrnow requlra(a that the reradistion stops when
YD + YR =Y ‘
For convenience in evaluating Eq. (6), we lutroduce the change in variable in Eq. (I)
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and write

\V'Ya - 4 ‘
= § 4 cm/y
We also Anume for constants in Bq. (1)
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Thig equation takes on a simpler form in two limits:

S, ¥ S, :
= 0%V Cz\‘t’) ¢ 002F faq_’ y . ac< |
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Eq. (lla) cen be solved for Aq.’ , glving
}«’a Y. e ' “ acs!
Yas/x = . ¥o¥o

This result holds for a yield which is sufficlently small so that contalnment occurs,
i.e., such that

Y €< o0ae .’fr{c‘q,

Eq. (1lb) has been solved numarically for A as & function of a, which
also gives Yy /Y as a function of A . The results are given in Table ] and in Fig. ().
Tha efficlency starts at 40% for low yield and starts to drop at 2. Y/f réd M = 1.
falling t(; 33% m:ﬁ'1 = 3, to 15% at 3“‘ » 10, and to 3% at A" = 25. Translated to ylelds
and alutudea; the predictions are given in Table IL

These results are indicative of a change in omch‘ncy. Bince, however,

they are only a model of the process, the quantitative results should not be interpreted

too literally!
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TABLE ]

Variation of A~ and Yg/Y with a

t . » Yo/T Xy ery
1.00 0.415 .395 164
2.00 1.63 .382 621 i
~ 3.00 3.30 .320 1.056
4.00 5.29 .249 1.318
‘ 6.00 10.3 A28 1.312
; 10.09 25.7 0277 0.72
,
TABLE U1
Vartation of Yy /Y with Altitude
‘ - YR/Y A
00 MT mm 4323m , !”‘l!ém sﬁvgﬁ"
4 MT <87 kin 68 km Brm_ | 80km
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