
Black Holes 
and Beyond
The Science of Space:

‘A Physicists Guide to the Galaxy’  

Robert Clemenson - robert.clemenson@rhul.ac.uk

(Sussex U & Royal Holloway UoL)
Southend Planetarium – 25.05.2025



Lecture Overview

• The History of Gravity

• General Relativity

• Singularities & Quantum Gravity

• Observing Black Holes

• Black Holes as Time Machines

• Evaporation and Hawking Radiation

• Q&A (Questions welcome throughout 
the talk!)
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‘Gravity’ and ‘Levity’



Kepler’s Laws of 
Planetary Motion



Kepler’s Laws of 
Planetary Motion



Kepler’s Laws of 
Planetary Motion



Kepler’s Laws of 
Planetary Motion



Newton’s Law of 
Universal Gravitation



Newton’s Law of 
Universal Gravitation



Newton’s Law of 
Universal Gravitation



Newton’s Law of 
Universal Gravitation



General Relativity



General Relativity

A qr code with black squares

AI-generated content may be incorrect.

https://docs.google.com/document/d/1xY5IlhY2epXMgNJ6ZjJJHi_46Z_fBq7_CDPIgwkpLZE/edit?usp=sharing


General Relativity

an 
Inertial Reference Frame
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General Relativity

‘Spacetime tells matter how to move; matter 
tells spacetime how to curve.’ – John Wheeler



General Relativity

A qr code with black squares

AI-generated content may be incorrect.

https://docs.google.com/document/d/1xY5IlhY2epXMgNJ6ZjJJHi_46Z_fBq7_CDPIgwkpLZE/edit?usp=sharing


General Relativity



Feynman’s Golden Rule
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wrong.” – R.P. Feynman

However… Wrongness is a spectrum!

“Absolute truth” is a challenging 
concept, and not one we grapple with 
in the sciences. 

Science deals with models:

A description of a physical system that 
allows us to understand some aspects 
of the phenomena and make testable 
predictions. This does not mean that 
the model has to work in all 
circumstances.

Newton vs Einstein



Einstein vs Newton is a good example.

Newton’s theory of gravity allows us 
to (mostly) explain the orbits of 
planets in our solar system, and the 
dynamics of our galaxy. Newton’s 
theory allowed us to get to the moon.

Einstein’s theory of gravity (General 
Relativity) predicts the existence of 
black holes, and solves subtle 
problems related to the orbit of the 
planets that Newton’s theory cannot 
explain.

Newton vs Einstein



The Monster Hidden 
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The Singularity



Black Hole 
Formation
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Supermassive 
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Observing Black Holes
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Person B’s POV



Death of a 
Black Hole
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Hawking Radiation
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Questions!
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