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1. INTRODUCTION

The primary or initial radiation from the detonation
of a nuclear weapon consists of prompt and delayed compo-
nents. The prompt radiation is composed of the neutrons
and gamma rays from the fission and/or fusion process and
the secondary gamma rays resulting from neutron capture in
the air and ground. This component is a function of the
weapon source spectrum and the burst height relative to the
ground. The delayed radiation is composed of the neutrons
and gamma rays emitted by the decay of fission products in
the fireball as well as the secondary gamma rays produced
by capture of the delayed neutrons in the air and ground.
This component of the radiation is also a function of the
burst height. Because of the perturbed environmment produced
by the shock wave, the delayed component is also a function
of the blast yield of the weapon. The response of a detector
to these two radiation components depends on the detectcr
response as a function of incident particle energy and the
detector position relative to the burst and ground.

The purpose of this work is to develop a data base
which can be used for predicting the dose and the neutron
to gamma ray dose ratio due to the initial radiation from
the detonation of a nuclear weapon in an air over ground
geometry. The data are to be applicable for the analysis
of tactical nuclear weapons and thus imply low to inter-
mediate yield weapon bursts near the ground with the dose
determined in a plane near the air-ground interface. There-
fore, the weapon yields considered range from 0.01 to 500
kilotons with burst heights rarging from surface to 1000
meters above the ground. The detector plane is located

1.75 meters above the ground and extends out to a radius
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of 1400 meters. The two responses of interest are free

field and armor shielded (representing personnel within

an armored vehicle) tissue dose detectors. The specific

dose quantities of interest for both the prompt and delayed

components consist of the following:

1)
2)
3)

4)

5)

6)

7)

Free-field neutron tissue dose;

Free-field gamma ray tissue dose;

Free-field secondary gamma ray tissue dose

from neutron capture in the air and ground;
Armor shielded neutron tissue dose;

Armor shielded gamma ray tissue dose;

Armor shielded secondary gamma ray tissue dose
from neutron capture in the air and ground; and
Armor shielded secondary gamma ray tissue dose

from neutron capture in the armor.

The techniques used in generating the data base are

outlined in the Methodology section of this report. A

Preliminary Investigation section presents a brief cross
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