Mechanism (edit

A cobalt bomb could be made by placing a quantity of ordinary cobalt metal (**Co) around a thermonuclear bomb. When the bomb explodes, the neutrons produced by the fusion reaction in the secondary stage of the

thermonuclear bomb's explosion would transmute the cobalt to the radioactive cobalt-60 (£°Co), which would be vaporized by the explosion. The cobalt would then condense and fall back to Earth with the dust and debris from the
explosion, contaminating the ground.

The deposited cobalt-60 would have a half-life of 5.27 years, decaying into 5°Ni and emitting two gamma rays with energies of 1.17 and 1.33 MeV, hence the overall nuclear equation of the reaction is:

39co + n = 59co - 59Ni + e~ + gamma rays.

Nickel-60 is a stable isotope and undergoes no further decays after emitting the gamma rays.

The 5.27 year half life of the 5%Co is long enough to allow it to settle out before significant decay has occurred, and to render it impractical to wait in shelters for it to decay, yet short enough that intense radiation is produced.20]

Many isotopes are more radioactive (gold-198, tantalum-182, zinc-65, sodium-24, and many more), but they would decay faster, possibly allowing some population to survive in shelters.

Tantalum has been examined theoretically as a "salting” material for nuclear weapons (cobalt is the better-known hypothetical salting material). An external shell of 181Ta would be
irradiated by the intensive high-energy neutron flux from a hypothetical exploding nuclear weapon. This would transmute the tantalum into the radioactive isotope 182Ta, which has
a half-life of 114.4 days and produces gamma rays with approximately 1.12 million electron-velts (MeV) of energy apiece, which would significantly increase the radioactivity of the
nuclear fallout from the explosion for several months. Such "salted" weapons have never been built or tested, as far as is publicly known, and certainly never used as weapons.[25]

Example of radiation levels vs. time e

Assume a cobalt bomb deposits intense fallout causing a dose rate of 10 sieverts (Sv) per hour. At this dose rate, any unsheltered person exposed to the fallout would receive a lethal dose in about 30 minutes (assuming a median
lethal dose of 5 Sv). People in well-built shelters would be safe due to radiation shielding.

After one half-life of 5.27 years, only half of the cobalt-60 will have decayed, and the dose rate in the affected area would be 5 Sw/hour. At this dose rate, a person exposed to the radiation would receive a lethal dose in 1 hour
After 10 half-lives (about 53 years), the dose rate would have decayed to around 10 mSv/hour. At this point, a healthy person could spend 1 to 4 days exposed to the fallout with no immediate effects.

After 20 half-lives (about 105 years), the dose rate would have decayed to around 10 pSv/hour. At this stage, humans could remain unsheltered full-time since their yearly radiation dose would be about 80 mSv. However, this
yearly dose rate is on the order of 30 times greater than the peacetime exposure rate of 2.5 mSv/year. As a result, the rate of cancer incidence in the surviver population would likely increase

After 25 half-lives (about 130 years), the dose rate from cobalt-60 would have decayed to less than 0.4 pSv/hour (natural background radiation) and could be considered negligible.
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