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WELCOME
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We welcome you all to this Mini-Workshop on

“Multi-Messenger Tomography of Earth – MMTE 2022”

A Fusion of Scientists from

Neutrino and Geoscience Communities

to discuss the knowns and unknowns of our planet Earth

We wish you a very enjoyable and fruitful stay
at Snowbird, Slat Lake City, Utah!



The Interior of Earth
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§ What lies in the interior of Earth has
been a long-standing puzzle and active
research is being carried out in this
direction

§ The regions deep below the Earth’s
surface are inaccessible due to large
temperatures, pressures, and extreme
environments.

§ The information about the interior of
Earth is obtained indirectly using

➛ Gravitational measurements

➛ Seismic studies

§ Neutrinos can penetrate deep inside
the Earth and may shed light on
internal structure and composition

➛ 𝜈 oscillation tomography
w/ low-energy neutrinos

➛ 𝜈 absorption tomography
w/ high-energy neutrinos



Multi-Messenger Tomography of Earth
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Gravitational measurements exploits the
gravitational interactions of matter inside
Earth and provide information on Earth’s
total mass and moment of inertia

Geophysicists use seismic waves from
earthquakes exploiting the electromagnetic
interactions of matter inside Earth.

Neutrinos get attenuated at
energies greater than a few TeV
using weak interactions

Neutrino Absorption Tomography

Sub-GeV and multi-GeV electron
neutrinos undergo charged
current coherent forward
scattering with ambient electrons
inside deep Earth via weak
interactions and this results in
the modification of oscillation
patterns significantly

Neutrino Oscillation Tomography

Combine neutrino data with seismic 
and gravitational measurements 

Start a new era of 
Multi-Messenger Tomography of Earth

This workshop is an
important step along
this direction!



§ The idea is to bring together leading experts from the neutrino and
geoscience communities to discuss in depth the present status of the field
and its future developments.

§ The main aim of this workshop is to explore the role of oscillation and
absorption neutrinos towards the tomography of Earth - complementary to
the seismic studies and gravitational measurements - paving the way for
multi-messenger tomography of Earth.

§ The huge amount of high-precision atmospheric neutrino data that we
expect to collect in the next 10 to 15 years using IceCube/IceCube-Gen2,
DeepCore and its upgrade, ORCA and ARCA, Hyper-K, DUNE, and INO-
ICAL with its unique muon charge identification (CID) capability, are
going to play an important role towards neutrino tomography of Earth.

§ These enormous amount of high-quality atmospheric neutrino data can
measure the Earth's density profile.

§ It may shed light on the composition [Z (atomic no.)/A (mass no.) ratio] and
hydrogen content inside the Earth's core.

Goal of MMTE – 2022  
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Special Mention

Special thanks to Rebecca Corley for her
tireless effort to organize this workshop
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Scientific Program of MMTE 2022

Total 22 Talks: 9 (in-person) and 13 (virtual)
2 Discussion Sessions
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Conference Proceedings and Whitepaper

There will be conference proceedings

Details are given on the webpage

We are discussing the possibility of writing 
a whitepaper based on the outcome of this
workshop. We will discuss more on this in

detail during the workshop

We need your comments/feedbacks/opinions

Your participation and contribution 
are needed to make this happen!

Enjoy the workshop! 


