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In April 2019, the Event Horizon Telescope (EHT) Collaboration successfully imaged a
supermassive black hole (SMBH) for the first time, revealing the apparent “shadow” cast
by the dark compact object M87∗ in the center of the elliptical galaxy Virgo A. More recent
results include the first polarized images of M87∗ and the first images of the supermassive
black hole in the center of the Milky Way, Sagittarius A∗. Together, these results have
defined the start of a new era in the detailed study of these exotic objects through images
that directly reveal the deflection and capture of light in a strongly curved spacetime.

The next-generation EHT (ngEHT1) is a program to sharply increase the current EHT
capabilities through longer observing campaigns, simultaneous multi-band observations,
and the deployment of additional stations at optimal locations worldwide. These enhance-
ments have the potential to again revolutionize our view of horizon-scale physics, enabling
movies of black hole accretion and explosive transients, high-dynamic-range images that
connect black holes directly to their galactic-scale relativistic jets, and powerful multi-
wavelength and multi-messenger synergies with other next-generation facilities. A white
paper describing some of these capabilities was submitted to the US Astro2020 Decadal
Survey on Astronomy and Astrophysics.2

To develop scientific priorities and their associated requirements, the ngEHT has
hosted a series of international meetings that have been entirely open to the scientific
community. The first meeting (in February 2021) was virtual and featured 94 presentations,
with over 500 participants from more than 30 countries. The second meeting (in November
2021) was also virtual with over 500 registrants, over 100 presentations, and a public out-
reach panel including prominent YouTube science popularizers. The most recent meeting
(in June 2022) was hosted by the Instituto de Astrofísica de Andalucía (IAA) of the Consejo
Superior de Investigaciones Científicas (CSIC). The meeting had over 140 participants who
convened at the Parque de las Ciencias in Granada, Spain, from 22 to 25 June (see Figure 1).
The meeting, titled “Assembling the ngEHT: Community-Driven Science to a Global In-
strument”, aspired to unite a large and growing community of black hole researchers and
radio interferometry specialists and to find a common purpose that could define the next
decade of discoveries.
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Figure 1. The ngEHT meeting at the Parque de las Ciencias in Granada, Spain. This meeting
included many leading experts in black hole and EHT science and was jointly coordinated with the
EHT Collaboration.

This Special Issue3 is an outgrowth of these meetings, with a collection of contributions
that develop the scientific vision and architecture of the ngEHT in the following areas:

• Fundamental physics (studies of a black hole spacetime and tests of general relativity).
• Black holes and their cosmic context (SMBH formation and evolution, studies of

SMBH binaries, multi-wavelength studies of black holes and jets, and large-scale jet
collimation and kinematics).

• Accretion (probing accretion flow dynamics and structure, turbulence, and plasma
studies near a SMBH).

• Jet launching (energy extraction from spinning black holes and jet kinematics and
monitoring).

• Transients and impulsive phenomena.
• New horizons (terrestrial applications such as geodesy and synergies with other

next-generation facilities).
• Algorithms and inference (imaging methods, model fitting to interferometric data,

and synthetic data challenges).
• History, philosophy, and culture (implications of building new instruments in the

current era).
• Advances in submillimeter VLBI instrumentation and software.
• VLBI array design and optimization.

In addition, this Special Issue contains two summary documents from the ngEHT.
The first describes a reference array, instrumentation, and site selection. The second
describes the key scientific goals and associated instrument requirements.

Together, the conference and this Special Issue paint an exciting picture of the future
of black hole imaging, driven by an extraordinary community of scholars pursuing an-
swers to some of nature’s most intriguing secrets through technical breakthroughs and
visionary science.
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