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A Einsteinian Relativity- The Special Theory

A Einsteinian Relativity- The General Theory
A Space Travel by Warp Drive

A Q&A Questions welcome throughout the talk! )




Lecture Live Links (LL

Throughout the lecture, | will make a couple of
references to previous talks, livestreams, and
other online materials.

If you would like to check these out after the talk
(or view recordings of previous lectures), please
feel free to scan the QR code shown here.

Links and Resources: Wormholes to Warp Drive Lecture - 08.07.2025

[1] ‘Time Travel 101 - Southend Museum Lecture’ - R Clemenson
Previous lecture on special relativity from May 2025 given at the Beecroft Museum, with more
details presented, and more historical context.

[2] ‘Time Travel from Pythagoras’ - R Clemenson
YouTube video from 2020, showing a full derivation of Einstein’s time dilation formula using a
‘light clock’, and no more complicated mathematics than Pythagoras’ theorem.

[3] ‘Black Holes and Beyond - Southend Museum Lecture’ - R Clemenson
Previous lecture with greater detail on general relativity from May 2025. See first 40 minutes for
discussion of general relativity.

[4] ‘Black Hole Basics - Saturday Spacewalk’ - R Clemenson

Livestream from 2021 giving more technical details on general relativity, using some higher
mathematics, and applying this to black holes. Don't let the title fool you... This is far from basic,
and uses quite a lot of University level maths from the beginning!

[5] ‘Mercury's Orbital Precession - Saturday Spacewalk’ - R Clemenson

;i;;sﬁt\:?;m from 2021, deriving the perihelion shift in Mercury's orbit predicted by General Scan the QR Code a bove, or Sim ply CliCk the QR Code in the
PDF of the lecture slides.



https://docs.google.com/document/d/10eDULP3i1jxzzZLrkw6TOchcnYukyjC_cKmaAGCpfYU/edit?usp=sharing

Part |- Space Travel via Classical Physics



Principles of
Classical Motion wPewton's taws The ooy namics

\J

Thus far, every method our
species has invented to travel
from point Ato B relies on two
core branches of physics:

—
Laws describing how objects x
move when pushed a certain way.
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2. The Laws of Thermodynamics

Laws describing how heat moves,
and converts into motion.
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Isaac Newton publishes his
three laws of motion in his
Principia Mathematica, in
1687.

By applying these three
simple laws, we can
describe how even the most
complex mechanical
systems behave.

Newton’s Laws are what we
use to launch rockets,
design skyscrapers, and
work out the motion of the
planets.

Launch of the first Space Shuttle mission, 1981.

Isaac Newton, 1702.
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Newton’s First Law

Objects will not change their
motion, unless acted on by a
resultant force.

Things don’t move unless you
push them, and don’t stop moving
unless you pull them back.

Wx ¢ 5t WY 'n W
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motion, unless acted on by a
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Newton’s First Law
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Newton’s Second Law

The acceleration of an objectis

directly proportional to the force
applied.

Objects accelerate faster, the
harder you push them.
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Newton’s Second Law

The acceleration of an objectis

directly proportional to the force
applied.
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Objects accelerate faster, the
harder you push them. —
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Newton’s Second Law

The acceleration of an objectis

directly proportional to the force
applied.

Objects accelerate faster, the
harder you push them.

O €o 60 MFPh
N A0 8 I seconels

@ >

=)




Js q YUKt Wx ¢ 5+ WYn LW
Motion

Newton’s Third Law

The acceleration of an objectis
directly proportional to the force

applied. MNewton on
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Newton’s Third Law Exhausté Pushes
Rocket UP

The acceleration of an objectis

directly proportional to the force
applied.

Objects accelerate faster, the
harder you push them.

Rocke ¢ Pushes
E x haus € down



Thermodynamics

The First Law of Thermodynamics

The change in the internal energy of
a system equals to the heat added
to the system, minus the work done

by the system.

Energy in, minus energy out equals
the change in energy.
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Thermodynamics

The First Law of Thermodynamics

The change in the internal energy of
a system equals to the heat added
to the system, minus the work done
by the system.

The energy you putin, is the energy
you get out.

l=p




Thermodynamics

The First Law of Thermodynamics

The change in the internal energy of
a system equals to the heat added
to the system, minus the work done
by the system.

The energy you putin, is the energy
you get out.




Thermodynamics

The First Law of Thermodynamics

The change in the internal energy of
a system equals to the heat added
to the system, minus the work done
by the system.

The energy you putin, is the energy
you get out.




Thermodynamics

The First Law of Thermodynamics

The change in the internal energy of
a system equals to the heat added
to the system, minus the work done

by the system.

The energy you putin, is the energy
you get out.

~\|\1/
.

18




Thermodynamics

The First Law of Thermodynamics

The change in the internal energy of
a system equals to the heat added
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The energy you putin, is the energy
you get out.
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The First Law of Thermodynamics

The change in the internal energy of
a system equals to the heat added
to the system, minus the work done
by the system.

The energy you putin, is the energy
you get out.
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Thermodynamics

The First Law of Thermodynamics

The change in the internal energy of
a system equals to the heat added
to the system, minus the work done
by the system.

The energy you putin, is the energy
you get out.
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Thermodynamics

The First Law of Thermodynamics
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Thermodynamics

The First Law of Thermodynamics

The change in the internal energy of
a system equals to the heat added
to the system, minus the work done
by the system.

The energy you putin, is the energy
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Part I Time Travel via Sulhuminal Velocity



Special Relativity

Special Relativity is Einstein’s
1905 theory of space and Time.

We will start with a lightening
speed glance at Galileo Galilei’s
1632 precursor to Einstein’s
Special Theory of Relativity.

2

Galileo Galilei, 1640

Albert E| nstel n, 1 905


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

Galilean Relativity

Relativity is all about
translating what one
persons observed, to what
another person would
observe.

Al.ce
This second observer
might be located at a
different pointin space
relative to the first
observer. They might also
be moving relative to the
first observer.

Throughout our discussion we will use two observers, and , and
make comparisons of their observations of different events.

Let’s consider what these two observers see when throws a
at



Galilean Relativity

throws the tennis
ball towards at a
speed of 5 meters per
second.

Thisisthe speed she
perceives in her
reference frame.

\ We will come back to

In

, the speed of
the tennis ballwhen it
reaches himis still 5
meters per second
(ignoring air
resistance).

the idea of a reference
frame late. For now, we
can think of this simply
as Alice’s Point of
View.

Alice's Referevce frane

Smi
[ S

Bob's Reference frane




Galilean Relativity

How about if IS
running towards ?

In
, sShe see’s Bob
moving towards her at

As aresult,

measures the velocity
of the ball to be 7
meters per second in

Alice’'s Reference frame
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