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Author Correction: A Tunguska
sized airburst destroyed Tall
el-Hammam a Middle Bronze
Age city in the Jordan Valley
near the Dead Sea
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Correction to: Scientific Reports
https://doi.org/10.1038/s41598-021-97778-3, published online 20 September 2021

The original version of this Article inaccurately described the work of Dr Mark Boslough presented in Figure 53,
by suggesting that the simulation presented in this figure is of the Tunguska event. However, the simulated event
was much larger in force than the Tunguska event. The discussion and legend of Figure 53 were revised as fol-
lows to reflect this.

As a result, in section ‘Analogous destruction events, the title of sub-subsection ‘Comparison of TeH to the
Tunguska airburst’ within ‘Hypothetical Tunguska-class airburst near TeH ’ was removed. This paragraph was
revised, where

“The damage at TeH appears similar to but higher than that of the well-documented airburst at Tunguska, Siberia
in 1908. A supercomputer-generated model of a hypothetical 15-megaton airburst at Tunguska was developed
at Sandia National Laboratories by Boslough'®” (Fig. 53). He wrote that when a bolide explodes in the atmos-
phere, a high-temperature jet of ionized gases and impactor fragments reaches Earth’s surface at high velocity,
excavates unconsolidated sediment, and expands radially outward in what is sometimes called a ‘base surge’
Surface temperatures rise higher than the melting points of silica-rich materials, and the surge’s radial velocity
can exceed the speed of sound (1225 km/h or 761 mph). Radiative and convective heating can transform surface
and excavated materials into meltglass'?!. Svetsov'®? computer-modeled the airburst of an 80-m-wide impactor
and found that radiative fluxes from the blast were sufficiently high to melt ~ 0.5 cm of surface sediment at >
1700 °C for a duration of ~ 20 s. This closely matches the half-centimeter-thick melting of mudbricks, pottery,
and roofing clay observed TeH, making a hypothetical Tunguska-class airburst a plausible scenario. Even though
the Sandia computer model has large uncertainties, the modeled scenario accounts for all the evidence, including
the destruction of thick mudbrick walls at TeH and Jericho (Table 2).”

now reads:

“The damage at TeH appears similar to but higher than that of the ~ 5-megaton airburst at Tunguska, Siberia in
1908. A supercomputer-generated model of a hypothetical 15-megaton airburst was developed at Sandia National
Laboratories by Boslough'”” (Fig. 53) and shows conditions that are more energetic than for the 5-megaton
Tunguska model also discussed by Boslough 7 In our study, we propose two models for the TeH event that are
also larger than estimated for Tunguska, a 12- and a 23-megaton model. For details, see Supporting Informa-
tion, Tables S10-S11.
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Figure 53. Supercomputer 15-megaton model of the Tunguska airburst. For the computer calculations of the
airburst model, the entry angle is 35° and the detonation height is 18 km. After 6.5 s, the airburst width at the
top is ~ 6 km. The hypervelocity jet of ionized gases and impactor fragments is ~ 2 km wide at the surface of the
ground and expands at 1225 km/h (761 mph). The temperature scale at the top ranges from ~ 500° to 1500° K.
Conference presentation slide 26 from Boslough'”’, Sandia National Laboratories (US Department of Energy) is
in the public domain.

In summary, when a bolide as large as that proposed for TeH explodes in the atmosphere, we posit that a high-
temperature jet reaches Earth's surface at high velocity, excavates unconsolidated sediment, and expands radially
outward in what is sometimes called a ‘base surge’. Surface temperatures rise higher than the melting points of
silica-rich materials, and the surge’s radial velocity can exceed the speed of sound (1225 km/h or 761 mph).
Radiative and convective heating can transform surface and excavated materials into meltglass'®'. Svetsov'®?
computer-modeled the airburst of an 80-m-wide impactor and found that radiative fluxes from the blast were
sufficiently high to melt ~ 0.5 cm of surface sediment at > 1700 °C for a duration of ~ 20 s. This closely matches
the half-centimeter-thick melting of mudbricks, pottery, and roofing clay observed TeH, making it possible
that an airburst occurred that was larger than at Tunguska. The modeled scenarios account for all the evidence,
including the destruction of thick mudbrick walls at TeH and Jericho (Table 2).”

Additionally, Figure 53 was updated with a version that does not contain any labels. The original version is
included below for the record.

Finally, the legend of Figure 53 was revised.

“Supercomputer 15-megaton model of the Tunguska airburst. For the computer calculations of the airburst
model, the entry angle is 35° and the detonation height is 18 km. After 6.5 s, the airburst width at the top
is ~6 km. The hypervelocity jet of ionized gases and impactor fragments is ~2 km wide at the surface of
the ground and expands at 1225 km/h (761 mph). The temperature scale at the top ranges from ~ 500° to
1500° K. Conference presentation slide 26 from Boslough!®’, Sandia National Laboratories (US Department
of Energy) is in the public domain.”

now reads:

“Supercomputer 15-megaton model of an airburst larger than the one at Tunguska. For the computer calcula-
tions of the airburst model, the entry angle is 35° and the detonation height is 18 km. At 6.5 s, the near-surface
temperatures are at the high end of the temperature scale that ranges up to >1400° K. Conference presentation
slide 26 from Boslough'®’, Sandia National Laboratories (US Department of Energy) is in the public domain”

The Article has been corrected.
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Open Access This article is licensed under a Creative Commons Attribution 4.0 International

License, which permits use, sharing, adaptation, distribution and reproduction in any medium or
format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the
Creative Commons licence, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
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