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Abstract

In this paper, we investigate how many Barbies are required to absorb the energy of Oppenheimer’s

atomic bomb developed in the Manhattan Project. To do this, we calculate the latent heat of one

Barbie to determine how much energy one is able to endure before melting. We find that, to fully

absorb the energy from Oppenheimer’s atomic bomb, we would need roughly 4.64 billion Barbies.

Introduction

Barbie has been a hugely popular children’s
toy since its creation in the 1950s. With there
being a wide range of Barbies, Dream Houses,
and accessories to choose from, it is no surprise
that children all across the world still love to
play with these dolls. Had they been around
in the 1940s, how many Barbies would it have
taken to fully absorb the energy released from
Oppenheimer’s famous atomic bomb?

Barbie’s Melting Point

Barbie’s main body is made of a plastic known
as Acrylonitrile Butadiene Styrene (ABS). ABS
has no true melting point, however it goes
through a glass transition state in which the ma-
terial goes from a brittle state to a viscous one.
The glass transition state of ABS is 105 °C =
378K [1]. We assumed that Barbie is entirely
made out of ABS and that its glass transition
state is its melting point.

To calculate the total absorption energy of a
Barbie, we used the equation:

Q = mc∆T (1)

where Q is the heat energy, m is the mass of

the object, c is the specific heat capacity, and
∆T is the temperature difference.

The average specific heat capacity of ABS
is 1.99 J/g/°C [1], which, in SI units, is
1990 J kg−1K−1. Assuming room temperature
is 300K, the temperature difference between
this and the glass transition state of ABS is
378− 300 = 78K. We have taken the mass of a
Barbie doll to be 122 g (0.122 kg) [2].

We substituted all these values into Equation
1, obtaining a value of 18, 900 J

Oppeneheimer’s Atomic Bomb

In this paper, we assumed that all the en-
ergy released from Oppenheimer’s atomic bomb,
Trinity, is thermal energy, and that it is all ab-
sorbed by the Barbies. The total force exerted
by Trinity is equivalent to 21 kilotonnes of TNT
[3], or 87.86TJ.

Taking our calculated absorption energy of a
Barbie, we determined the number of Barbies re-
quired to fully absorb the impact. We did this by
dividing the total energy by the Barbie energy:

nBarbie =
87.86× 1012

18, 900
≈ 4, 640, 000, 000



Therefore, we require approximately 4.64 bil-
lion Barbies to fully absorb the energy of Trinity.
Since their initial release in the 1950s, over

1 billion Barbies have been sold worldwide [4].
This is nowhere near the required number of Bar-
bies to fully absorb the explosion.
Assuming we obtained every Barbie ever

made, we can calculate the estimated impact ra-
dius of Trinity. Therefore, we took the estimated
value of its impact radius, 160mi [5] (257, 000m).
This would be the point at which there are 0 Bar-
bie dolls to absorb the impact.
Taking the ratio of Barbies produced world-

wide to the total Barbies required for a full ab-
sorption of energy, we get:

1, 000, 000, 000

4, 640, 000, 000
≈ 0.2155

If we multiply the ratio with the impact radius
with 0 Barbies, the distance value we get is the
difference between the two impact radii. There-
fore we need to subtract this distance from the
0 Barbie impact radius. Therefore:

257, 000− (257, 000× 0.2155) ≈ 202, 000m

Hence, all the Barbies ever produced would
only reduce the impact radius by ∼ 50, 000m.

Discussion

Our calculations find that, even using every
single Barbie ever created, the impact radius of
an atomic bomb the same size as Trinity would
still be large at 202 km. To reduce the impact
radius, the Barbies would need to be made of a
plastic with a higher melting point. Polytetraflu-
oroethylene (PTFE) would be a slightly better
candidate due to its high melting point of 327 °C
[6], but even with a melting point this high the
number of Barbies required to fully absorb the
energy of an atomic bomb would still be a simi-
lar order of magnitude to the value calculated in
this paper.

Conclusion

Overall, we have found that to absorb the en-
ergy of the Trinity nuclear bomb test, we would

need approximately 4.64 billion Barbie dolls -
over 4 times the number of dolls produced since
the inception of the brand.
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