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Tho pressure distancs curve for a surface duret should be determinatle from
Aba froe mir curve, if the surlace can de assused to %5 o nerfect reflectsr INVENTD
amd 17 cratming effects are negligible, Aamming & weapon of yleld ¥ RIED
for which the ‘res alr corve s known, the prepmure distancy curos along
the growost for the wespon wrat on the surfece ehould be the snoe o8 *he MAY 6 1953
Ires mir curva for & weapen of yleld 2 ¥,

411

The thermal intensity for a surface bhurst will be the sama or less dapsnding

on whether the radiation s conside-ed 0 come from the whole wvoivwe of tha

fireball or vhather ths Jiraball iw gonsiderad to be & bYlsok body. In the ﬁ%\ﬂ
latter case the thermal Intensily would he less Yy the ratic of the am-\g’ﬁﬂn - _ﬁ‘f‘
of vhe Lireall aurface for & yurisce borst and for a high alr buvraty l.e. ﬁ”ﬂ’k}#‘
by 2 A1.2600)2 /S hoe® whare s, is the Tedius ef the Tirebeil for an

air burst,  {Denaity of the alr is sasyned constant,) This ratie is nearly

0,83, Thus the thermal incensity xitht e less by 205 fur & surfece burst,

Toe sngles of incldence ¢f tde thersal is of owurss wry lapertant, Fore

of this sad 44 ommting wfiects avnrs  INVENTORIEE

Rad{ges.ive eostanination fMroa & surface hurst, sapeoially when
wind iz Vlowing, far exoesds f3l1) oub {roc an sdvtrust. Contamivadion JUi 1505
from eurfsce burete con be roughly estimated ‘vom Jengle Surfadae. !

The crater fow o purfsce bwrat, within the area of ithe oraler; bas 3 sericus

wifect on wndergpround ingtallations, Crater sises Mor swrfece burets sre Q

soughly knoen Trox Uperation Jangle. \%‘lﬁ-%ﬁ
"

he soperliione i the s .ove fowr peragraphs have to 3 oxasined in sha !ﬁ&ﬁ’i’fﬂfmmm
of experinevt and prastiosl usage situmtioms. Consldaring first the prepmzrew
digtance curve, there sre jueh two actus] surfsce Lurwts from which data  Ape g =
have bewn obtained: Jengle Surfecs (1,1 XT) wnd Iwy Nike (10.8+1 NT). The 1865
prepsurs dintance data Oow the Latter £it the 21 MT Dres air curve within /
the sproad o7 the date, exeapt st wwry lov premsares ( < Jpai). Thus in the 39253
rangs of 3 = 20 pud (20 pal wan the uoppsr l_iul'l." of aeviived data) tha £ M ,o f 25/
s . CERTRAL M & & QFRCC ;ﬂ
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aspumptlon is verified by Ivy Mike, This ir not the case for the Jangle
Surfece shai, however. FPFor Jangls Surface thees $ypes of meapurements

were obtained -- 1) pressury -~ digtance 2} ashdek welocity along the
ground and 3} shock veloclty wvertilcally above ground zero. From these

data the 2% in 2 W is found to vury from 1l.h to 2.0, The ~ata have been
averaged by AFWP in "The Qepabllities of Atomic Weapona™ in such a way
that the ¥2% in 2 W varies from 1.75 to 2,0. As with Mike, the aressure
dats are omly available up to 20 psi, In both casss the shock waves wate
coserved %o be textoook in farmy i,e, there was no evidencs ol the pre-
gargor effect obszerved on tower shots and air bursis up to about A0D ft
scaled burst height ( i.a. soaled to 1 KP), {Clsan wave formm are consldered
more destrustive to structures than weve farme with alow rise timea.) There
are however many uncertsintles a>out the Jan le Surface Shot. The radio-
chemical pisld iz not well known; ths [ireSall yisld is subjeet to inagcu-
racy dus to the lorge maes sifect ef the bon parts on this low yield
weupon; and as mentioned above the threa methods of obtaining pressure data
ars at variance. For Mike the radicchemical yield 1s inac uratey the yiaeld
quoted is a firehall yisld whick 1s beliewved accurate within 10%,

Now departing {rom the vealm of faects, it i= our feelin - that for sll
oparaticong] wesapons the 2 W assumption is proper for predicting pressure-
dlstance for surface bursts for pressurss 20 psl to 3 psi. For higher
preamoraps thia 1s o2till prebably truoe but muet be verifled axperimentally
(it is hoped on Oparatisn Castle, Spring 155h).

How dogs all this pressursa discuesion affect fuzing for suriace ‘urst?
Raferance to the helght of urst ochart in "Capsbiities of Atomic Weapons®
indieates theat for pressure in excssz of perhaps 12 pal s sarface turst
gives the largast radive of effect, On the other hand for pressuras elow
8§ to 5 pel, an air burst is most matisfactory, In the region 8 = 12 psi
the pcatigr of the dntm is such that no clear eut answer can be obtainad.
Bxamination of tower shot data from Sandatone and (aeenouse verdiles ihe
notion that for high pressures a surfacs burst is better than a low air
burst, due %c the fact thot the precursor ef '=¢t 1s alresdy raducing
preacurea and rounding off the shock wave,

At thiz peint of discussion it i=s customary to twins up the guestiisn of
hill & dala of ects. Confining comment to the reglon of high preasures
and therefors low curgt heights, it should be noted that the Mach Stem N
rigan =o fast e low Darats that the qua-tion of hili & dale affactz ia
nearly the same for 2 low turst and a surface burst.
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Thus as far as lew burats vs, surfsce burst in goncerned, it is sugrested
that for mressures in exceas of 12 pal the surifece burat probably is mors
aatisfaotory.

From the viewpoint of the affects of thermal radiation, it is .enerally
agsuged that a tarst of at least ome fireball raiue away frem ths ground
is wors setisfactory than a swrface buarst, This is certainly as. The
shsarvad degradation, presums:iy das to abzorptlon by dust xickad up by
the shock wave, is somewhat greater than that jusi dua to the dil'erent
fireball gsurizes areas as indiexted at :he beginndng of this meparandum.
foughly spealking the thermal output seems to be reduced 4o L/3 to 2/3 over
tha range of 1 to 81 KT, Tha reault of this iz to roeduce the radius of a
given ithermal level to Ifrom S0 to 0% of the radius for an air turan of
about one fireball radina away. For aiiher barst the 22 law cuia down oo
the leve) of thermal radiation amailable at <he geound, The an7le of
Inoidenca maat almoe ba considered, However, it iz Izportant to regomber
that verticel sorfaces (draperies} mist be conaldered as well as horigental
mrfacas (troops in ox holes), Alme firea existing ce vartiecal surfacca
hava baen ahown by “oreat Sarvice teghts 10 be less sas eptible to bHloroub
by the ahook wave than horizontal surdsces. The peoint 1t ix desired o
indicale here i3 that the degradatlan of thermal for surface barat, though
real, may not ba a3 sorious nsa it someilmes casvally expressod.

rar a surrace bursi fall-aut contamnation &nd oraterin, emre Lonus ellacta
which, thowgh not negligible by any mcans, ace difficolt bto evaluate in
terns of HLlitary worth <= jndesed thls is also true of Tire damage which
might be brought about by thermal for sither surfaee or air bursta.

To swmarize briefly it would appear {rom the atove that for nearly all
"hard® targets the surfecea purst is 1ikely as silcctive and parhaps more
effactive than & low air burst. For very solt targats the heisht of baorast
chart: alearly indicatas a high burst iz desirable, or 8 « 12 psl targets
no Aifinite concluaions ran be drawr, buet pro zbly & surfsce “urst is as
good ap amy other, w thin the seatisr of avallahie data.
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