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About Us

Who are we?

.. Centre for astrophysics and gravitation

+25 Professors and Researchers Gravitation
+35 Students
centra 3 Research Groups (GRIT, COSTAR, SIM)

W

CENTRA Focus: Astrophysics, cosmology, gravitation, dark matter Strong
Gravity

grit
Z. gravitation in técnico

+10 Professors and Researchers
+15 Students . .
3 ERC Grants (Prof. Vitor Cardoso) [Credits: P. Pani]

GRIT Focus: Strong Gravity: Black holes, Einstein’s gravity and beyond
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Why Strong Gravity?

I A new age in observational astronomy has started I

Dawn of gravitational wave astronomy Black hole imaging

M87* - 10/04/2019 | Sgr A* - 12/05/2022

[Credits: EHT collaboration]

[Credits: Video: N. Fischer and H. Pfeiffer; Simulation: SXS
collaboration]

Hundreds of black holes have been observed since 2015! The first images of black holes have been taken!

New ways to put Einstein’s theory to test!
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Extreme Gravity

Extreme Gravity interacting with itself

How to solve Einstein’s equations in extreme gravity?

Spacetime tells matter (\
how to move...

8mG
G,Lu/ — 7T_4T,LLI/

u...matter tells spacetime

how to curve

[Credits: Video: D. Hilditch, Phys.Rev.D. 96, 104041, 2017
Picture: I. Fernandez, arXiV: 2205.04379]

Slmple TheOrY? rhoO = 0, A = 4.69667 7.5
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Extreme Gravity

Extreme Gravity interacting with itself

How to solve Einstein’s equations in extreme gravity?
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Develop new tools to understand the theory Picture: I. Fernandez, arXiV: 2205.04379]
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Extreme Gravity

How to solve Einstein’s equations in extreme gravity?
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Develop new tools to understand the theory

Mathematical Analysis Perturbation Theory
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Extreme Gravity interacting with itself

[Credits: Video: D. Hilditch, Phys.Rev.D. 96, 104041, 2017
Picture: I. Fernandez, arXiV: 2205.04379]
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Extreme Gravity

Extreme Gravity interacting with itself

How to solve Einstein’s equations in extreme gravity?
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Gravitational-Wave Phenomenology

How to explore new physics

. ,Wlth Simulation of a black hole crossing
gravitational-waves? a cloud of dark matter

I Time=240.8
Are we observing black holes or something exotic? |

5.

I

What is dark matter? How to see it with gravitational - |
waves?

1111 |
Will Einstein’s theory break down? | g g

-10
-15 -10 -5 0 5 10 15
X

[Credits: Z. Zhong, M. Zilhdo, V.
Cardoso]
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Future of Strong Gravity

New Generation Detectors Contact us!
CENTRA
Instituto Superior Técnico - Location

centra CENTRA - Location/Directions
centra.tecnico.ulisboa.pt

Pavilhdo de Fisica, 4° Piso
Av. Rovisco Pais 1
g ri t 1049-001 Lisboa, PORTUGAL

@. gravitation in técnico

3”))/))\

Phone: +351 218417938

. . . Fax: +351218419118
centra.tecnico.ulisboa.pt/network/grit/

Find us on Social Media
linktr.ee/CENTRA ist

@CENTRA_ist

CENTRA is a research unit of Instituto Superior Técnico (IST)

<<<<<<
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