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~liatfon Rsc!+pc from a High 

/t.ltJbtde Fireball 

K. ,A. Brueckner 

March 13. 1963 

1 ' 
Ustng a previously utabllshod model for the reradiation from a Id.h 

altitude ftreball, we found tor the, energy lost by radiation 

~. 0 ~~~';'o t Let ~t") ,""t,r-t ~ il.t..t\';"')/ "(,. y),), 

~ , 

with 

and Yo tho value correspondlna to the m.ximum redid.. The pometty 01 .. radlatlAa 

fireball was approximated by a .phe,. with cHam., D • a... ... It •• with .... t.ht dtlWlC. of 

up~ard propaptlon ot the radiation lront. and It" the diane. 01 downward propaptton. 

The cOndition for 100% eIftctency lor radtaclOil .tape w •• prev'ou.l, ......... to be 

Ya ~ , 
y -110r10"' 0 

We now mveaU,.to .other .pptoJdmatlon to •• rm ........ etfIctenc, tor 

reradlation. We luppoee that al .nerlY So PtIt atom 1. trapped ift moIMUI ... d •• ~llttolt 

and is not reradlatpd .uftlcl.ntly rapidly to have __ n Ippreelabl. thermal elfect. The toW 

enorgy eo trapped 18 

Yo ':t ~ I:' M,.)F~ 

1. See Appendix A ot Intercept X Worklna Paper X-19. 
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We approximate this Integral as before by 
. . 'J. : 11.-1'. - t.,./~o 

Yc,. t"" ,( fl.. :.."-) M.~ ~ - ct 
IJ ... + I.. 
--r. 

Energy COQtlervatlOllnow rtwtutrea that the reradiation ,tap_ when 

. Yo+ Ya • Y 

Por convenionce In evaluattn. Sq. (6), we tntroduce the cban,e to variable In Sq. (I, 

l.~'f ""f 

and write 
.Ar..'i'f • ... ... 
. II 

') . ¥ irA.' ... ~Iy 

We also 'a Illume tot constant. m Sq. (I) 

ol .2 

ad· 2 tv 

Eq. (6) then becom •• 
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This equation takeR on a shn{ller form in two limits: 

I::.. f) • .."v Gec~\. 'I ~ •• n·'t ~c;;c.}) ... ~<: f 
V~ . 

4- tJ. >I" ).~ ~ 

ECI. (11a) cL'n be solved tor ~ ... '. giving 

). ~, :a.. y. ~", , .~ 4'" 
YI'-/y:: C(()tI}" 

This rosult holds fCII a yield wUch I. sUfficiently .nnUlIO that c:omalnmcmtoceurs. 

i. e.. ,such tha~ 

Y <'<. 

Sq. (Ub) has been 101ved numerically lor). al • fUnction 0' a. wbiCb 

also gtves Y R/Y as a function at). The relUlls are liven In Table I and in Pia· (1). 

·1 J 
T~ eftt~tency starts at 40% fOf low yield and fi&rt. to drop at ~ • Y If r4. M~ - ,. 
falUng to 33% at~·l. 3, to 15% at A"\ -10. and to 3% at ~"l • 25. Tru.l.ted to yields 

and altitudos, the predictions are Ih'en tn Table JI. 

The .. result. ate indlcattve of a chanae tn .rtlcienc:y. 81nc:e, however. 

they are ani)' a ~ 01 the procell, the quantitative r •• ult •• hould not be Interpreted 

too literaUyl 
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TABLE J 

Variation 01 ).·1 and Ya/Y with a 

a ,,-I 
Vp.,/T ilYR,/V 

1.00 0.415 .395 .164 

2.00 1.63 .382 .621 

3.00 3.30 .320 1.056 

4.00 5.29 .Z.9 1.318 

6.00 10.3 ,128 1.312 

10.00 25.7 ,0277 0.712 

TABLB tI 

Variation ot Ya/V witb Altitude 

o MT <34 km 

4MT <57 kin 65km 13~m 
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