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BUSTER-JANGLE SHOT DOG

Dean C. Kaul
Science Applications International Corporation

Shot Dog of the Buster-Jangle Serics used a device which had a high-explosive conlig-
uration virtually identical to that of the Nagasaki bomb, though with different fissionable
components. Dog was detonated at a height of 431.9 m with the mean atmospheric condi-
tions between burst and ground being dry air density 1.027 mg/ce and atmospheric moisture
density 0.006 mgfce. The ground was taken to be that of Nevada west site (NTS) arca 9 with
a water content of 8% by weight. The yicld of the weapon was 21 ki,

Results shown here for Buster-Jangle Shot Dog have been scaled from those calculated
for Ranger Shot Fox. The design features and burst geometries of the two devices were
deemed sufficiently similar to make this substitution in the absence of a radiation leakage
spectrum calculated explicitly for Buster-Jangle Shot Dog. However, while the relative
atmospheric moisture contents of the two shots were very similar, Shot Fox took place in air
of approximately 10% greater density than Shot Dog. Thus, scaled calculated resulis counld
not be obtained to compare with the three closest measurement points at Shot Dog.

Measured and calenlated sulfur threshold fluence (E,, = 3 MeV) are shown in Table 1 and
Figure 1. Ranges have been adjusted to account for burst offset from the target point. Two
calculation results are provided in Table 1. The first is the neutron fluence with E > 3 MeV at
a detector point 1 m above the ground surface. The second is a "sullur-measurement fluence”
as would have been measured by sulfur foils calibrated at a fast reactor. To obiain the latter
value the total number of S{n,p)P reactions per unil mass were determined by integrating
the product of the appropriate cross section and the calculated fluence over all energies at
each detector location. The total reactions were converted to sullur-measurement Huence by
multiplying by the calibration factor determined at a fast reactor facility at a station having
a known fluence, E > 3 MeV. The fast reactor spectrum used for this purpose was that at
the surface of the APRD reactor.

As can be seen from Table 1 the sulfur-measurement fluence calculation resulls agree
better with the measured values than do the simple fluence values above 3 MeV. Only
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Figure |, Buster-Jangle Dog Vsulfur-measurement fluences™ per kt versus ground range
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Table 1. Measured and Caleulated Sullur Foll Fluences

at Duster-Jangle Shot Dop

Grownd®  Slamt® Fleence per ki
range range (cm=2 ka~1, E>3 Mev) As
(m) (m) Cale.® Cale.® Meas.
9696 44176 7.00 % 10°
90.03  440.29 7.90 % 10°
18038  467.21 6.62 % 10%
27147 50936 276%10° 313x10° 500%10° —037
54543 69516 737w10® E34x10®° 118x10° —029
636,83 76896 4.43%10° 501%108 636 10°F —0.27
728.23  B4621 265x 1058 298x 108 411%10° —028
91965 02605 159%10% 178%10% 241x10® =026
911.06 100786 9.50% 107 1.06%10%° 1.18x10%® —0.10
1139.62 121839 274107 301x 107 371x 107 —0.19
1368.10 143447 B.14%10° 2B0x%10° 1.05% 107 —0.16

a, Groand range from the actoal pround zero, which was S6 150 nonh and
36415 east of the targetr

b, Slant range from detectors 1o the aciual burst location.
c. Caleulated flusnes, B = 3 Maw.

. "Sulfue-meagurement Moence”™ with B > 3 Mev, hased on assumed fast reactor

caliliration; ses text for explanation.

e, (Sullur-measorement fuencs - Measurement) /beasurement.
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these sullur-measurement values are plotted in Figure 1. However, these values are still
approximately 15% low even afler the spectrum might be expected to have reached an
cquilibrium shape. Calculated and measured results tend to diverge approaching ground
zero. This could be representative of the error in the fluence transport as applied to Shot
Dog. However, it could also result from the use of an imperfect S(n,p)P cross section and
{ast reactor spectrum. The cross section used was taken from the LENDL library circa 1975.
This compares very well below approximately 9 MeV to the ENDFB V library.

An error in the calibration of the sulfur foils or in the total neutron yield of the weapon
could result in a constant offset between measured and calculated neutron fluence values.
However, only an error in the sulfur cross section or calculated fluence as functions of neutron
energy could resull in variations in slope between the measured and calculated values,
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