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ir Fob.IED5 This supplements my memorandum dated Movember 22, 1952, J-15162, 135192

Preliminary Blast Ousmry - Operation Ivy”. It is concerned vith a mre

detailed presentation of the blast data, based on the Sandia results as of

+ December 15th, rather than their earlier numbers as read in Eniwetok. ‘Two

major conclusions seem to result from these data: (1) ‘he ogreemntis ib
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tions of LA-1406; there ie also worthwhile evidence of s poesible revision

  

2 excellent between Sandia's oensurements and the purely theoretical predic-
N

%
of the KIKE hydrodynamic yield dovavard to 10 t22 megatoas.
2. xim sa BEST COPY AVAILABLE aoENTORIED I

The argument for revision of the hytrodynemic yield on MIKE is baseg.. 7°55
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* Figure 1 shows the time of arrival for KING shot. This excellent agree-

nent wae previougly noted because it had been used as a method for checking

the actual blast position of KING as determined by Fussell. It is signifi-

cant here in shoving that the basic tine of arrival curve (and the necessary

traneformations through the height of burst curves to correct for the finite

height of burst) leads to predicted tines of arrival vhich are “pencil-vidth”

correct. Incidentally, note the early tines of arrival over land in comperti-
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son with both the theoretical prediction end the measured values over water;

this is due to precursor action from the effect; it is strikingly
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evident on the pressure-time curve; Sendia'’s tine of arrival refers of course
ALi

to the pressure :.. in the “thermal shock .

Wigore 2 shows the peck pressure vs. distances over land and vater.

Here again the agreassnt with the theoretical predictions is conatéered ex-

cellent, both over land and water. Hote the return of tho thermal curve |

to approach the ideal values near 8 yeti. Purther, veyond 10,000 foet the

pressures are below ideal, indicating that the effect of ataoepheria inhom-

gmneity sets in somewhere beyond 19,000 to 15,000 feet.

Figur: 3 shows the positive duration vs. bcrisontal distances. ‘The

theoretical curves ara not exact; for simplicity, I have used here the posi-

tive duration of « free air curve with @ reflection factor of 2. For a dca

at altitude, the cloencia positive duration should de more nearly like 1/2

the tonaage indicated here. On thecurves, the two close-in ideal surface

positive durations are, in fact, shorter than inéicated but at large dis-

tances for the positive durations become much longer then predicted. This

is attributed to atucupherie inhcuogeneity setting in beyond 15,000 feet.

Hote also that the ponitive durations are considerably longer over lanl than

ovar water; this is again due to thermal effect andi precursor action, with

aoe reinforcenmt of the dDlast wave from thermal vadiatics.

3. MIKE chor BEST COPY AVAILABLE

During bis visit last week, Lew Fussell reported thet the mora recent

fireball measurements are giving values of / like 268 from the Perry-Dastmn

filme, and 278 from the Engeht Rapntronics. ‘The fireball measurenents at

Ferry, which resulted in the firevell yield of 12 megatons, was based on data

whose / values vere more like 2773 now the Ingebl messuremengs will be large

decause the apparent wise of the fireball is measured by the tangent to the

fireball, end at theese close-in distances, the proper correction will reduce
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these values of / to something like 272. Also, there may be appreciable

balation on these filue and I would consider, for the moment, that the

Parry - Eastman value of 265 is probably more reliable. If the fireball

duta are then revised dowward, indicated by - = 268, the apparent

yield from MIKE shot vill then be in the order of 10.2 megatons, even by

the analytic solution.

Figure 4 shows the time of arrival curve from MIKE in comparison with

the predicted times of arzival for both 10 and 12 megatone, I have included

acme preliuinary fireball points, from measurement at Bnitwetok, shows a9

orceses, and the firetell curve resulting fron a 7 of 268 show as 6

@eahed line. Sandia's nensured times of arrival are shown by circles, In

view of the excellent correlation obtained by this same prediction on KIM,

the times of arrivel at 8300 feet and 16,000 feet scem significantly closer

to 10 megatons than 12. Beyond 15,000 feet atmospheric inhomogeneity vill

regult in later times of arrival. Only one point on the tine of arrival curve

is high, at 36,000 feuts this point was not included by Cox in bis most recent

publication of resulta; I have carried it over from the estimates on Parry

to sdow that there is a reasonable possibility, although auall, that the time

of arrival curve is Like 12 magatons in this region, and thet on Eatvetok it

had been included as part of the judgement that the time of arrival curve was

reasonable for 12 megntons. BEST COPY AVAILABLE

Figure 5 shows the peak pressure ve. distance curve for NIKE) generally

two different pressures were measured at the seme distances. At 16,000 feet,

Cou has revised the preseure dowward from an original 23.6 pei down to 6

spread between 90.2 ani 17.5 pei. hie was a station close to vater and had

@ fairly good wave form I think this downmerd revision ie again evidence that

12 megstons is high in this region. Further revision was mde by Cox in revising

SNL 
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sn greonare ca Wey trom an erigioa 0.36 pet Gs a aprend betieen 6

and .66 pei and in view of the difference in damage on Parry from the two

shota. Even allowing for the slow rise tine on MIXK, this revision is dif-

ficult to understand in with the 0.33 psi forKING; on the other
more consistent with

hand, it ig theoretical predictions for a homogeneous medium. The inter-

  

  

mediate stations have changed very slightly froa the original nuabers.

Howevey, the downard revision at close-in and the upward revision far out

result in reducing the apparent magnitude of the atmospheric inhomogensity.

Wheyeas the Parry meaguvements indicated that the pressures vould extrapolate

to ideal values short of 15,000 feet, the present data would indicate that

the peak pressures are low for 12 megatons even at close-in distances. The

results are not clear-cut vithout further study because of the interference

of surface effects.

Figure 6 shows the positive duretionfor MIKE shot. Here again one notes

the abooxmalily long positive durations at almost all distances, which ts at-

tributed to atmospheric inhowogeneity and reinforcement of the blast wave

by thermal rediation. BEST COPY AVAILABLE
».  comciusrons    

 

Ia general, the agreement of these measured data with thepurely theoretical

predictions af LA-1N06 is significant in showing thet basic field variables

ere well understood, theoretically and experimentally, Tn view af the pos-

sible revision of the fireball data downward ani the hydrodynamic date on

MIKE, 1¢ is recommended thatfor the time being the hydrodynamic yield be quoted

somewhat lover then before - perhaps as "10 to 12” wagatons, instesa of 12 / 1.
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