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The Luckiest Man in the Universe FHOBETHA
On 19 October 1994, the author of this book interviewed Stephen Hawking. 1994 £ 10 A 19 H, & $

He began with a question that might seem daring, if not impertinent. EERIFTEESR - B, —

Did Hawking consider imself lucky? SRR T — 4k B TR
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I agree | have been very fortunate in
everything except getting motor neurone
disease. And even the disease has not been
such a blow. With a lot of help. | have
managed to get round the effects. | have the
salisfaction in having succeeded in spite of it.

I'm really much happier than | was
before it began. | can't say it has
been a benefit, but | have been lucky
that it has not been the
disadvantage it could have been.

motor neurone disease & AP % T 5



Let's go back abit . . .

Everyone knows of Hawking’s bad
luck. It began one afternoon in the
sprirl—sz'ﬁf/gﬁmeﬁmr
very difficuit 1o tie his shoelaces.
He knew something was
drastically wrong with his body.
That year he had talked his way
into a first degree at Oxford
University and was accepted as a
postgraduate student at
Cambridge. But he had contracted
amyotrophic lateral
igl_c_;rosis, ALS for short, the
“netor neurone disease. It i§ )
incurable and fatal. Doctors gave
him two years to live.
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As the tabloid press and the
paperback biographies would
have us believe, Hawking spent
the next several months in deep
depression in his university digs,
drinking and listening to Wagner.
To add to his bitterness, he was
told that he would not have the
famous cosmologist Fred Hoyle
(b. 1915) as his research adviser,
the reason he chose Cambridge in
the first place.
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But immediately his luck began to change. A young woman, Jane Wilde,
he met on New Year’'s Eve 1962 had taken a genuine interest in him,
and the Cambridge Physics Department had assigned him to Dennis
Sciama (b. 1926), one of the best-informed and most inspiring research
advisers in the world of relativistic cosmology.

/ ‘M <\ \
Once it is accepted that Stephen William Hawking's physical capabrlr[rcs/
were severely limited by the tragic disease of ALS, a whole series of
fortunate events seemed to have taken place in the early 1960s which

enabled him to fulfil his destiny as one of the leading cosmologists of
modern times.
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First of all, for the profession he had chosen — theoretical physics —the
only facility he absolutely needed was his brain, which was completely
unaftected by his illness. He had met a helpful partner in Jane Wilde
and been presented with a sympathetic thesis adviser, Sciama.

Soon he would meet Roger Penrose (b. 1931), a brilliant mathematician
working on black holes, who would teach him radically new analytical
tools in physics. Penrose would help him solve a research problem that
would not only save his doctoral dissertation but also bring him directly
into mainstream theoretical physics.

Ihe help of these three
people at such a critica
time in Hawking's life is
perhaps more than

anyone can hope for

doctoral dissertation 1 4 T
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He had another appointment with destiny at about the same time. A
theory which had been developed almost fifty years earlier — Einstein’s
general theory of relativity — was only just being widely applied to
practical problems in cosmology. It seems that predictions based on this
theory were so bizarre that it had taken decades for it to be accepted.
Now in the early 1960s, a golden age of research in cosmology based
on general relativity was about to begin. Fate had waited for Stephen
Hawking. The secretly ambitious — though by then slightly crippled —
theoretical physicist was ready. He didn’t know how long he had to live
... but he was certainly in the right place at the right time.
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Stephen Hawking is called a relativistic cosmologist. This means
he studies the Universe as a whole (cosmologist) and uses mainly the
theory of relativity (relativistic).

As Hawking has spent his entire career as a theoretical physicist — from
the early 1960s to the mid 1990s — working with Einstein’s general
relativity, it might be a good idea to know what it's about.




The General Theory of Relativity

Berlin, November 1915. Albert Einstein (1879-1955) had just completed
his theory of general relativity, a mathematical structure in which curved
space and warped time are used to describe gravitation. All modern
cosmology began two years later, when Einstein published a second
paper called Cosmological Considerations in which he applied
his new theory to the entire Universe.

General relativity is difficult to master, but the relatively few people who
understand the theory agree it is an elegant, even beautiful theory of
gravitation.

Describing a set of equations as beautiful doesn't help much in
understanding how Einstein's theory differs from that of Isaac Newton
(1642-1727). But an example of how each of the two theories describes
gravity in the same physical situation might do the trick.
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Newton: The Concept of Force

Newton introduced the concept of a gravitational force of attraction and
stated that the mutual pull of attraction between two objects is
proportional to the mass of each object (i.e. the amount of matter the
abject contains) and inversely proportional to the square of distance
between them.

gravitational constant
e i "
= F — G M1 M 2
| ; 2
;J, £ 7 R\

%
distance between masses

masses qf two objects
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FACTOR OF FOUR,
UE T Tﬁv‘ﬁ
I TEHE
PENOMIAATER,

! THUS , THE
FORCE DECREASES
RAFIDLY AS THE THO

OBVECTS &

Gravitation is the weakest force in nature as seen by the
magnitude of the gravitational constant G in practical units:

G = 6.67 x 10" Newtons-metres? / kilograms*

A Newton is a scientific unit of force, equal to about a quarter of a pound.

panic a.® 8
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Four Kinds of Force in the Universe

The Electromagnetic Force: keeps atoms together and is the
basis for all chemical reactions.

The Strong Nuclear Force: binds the neutrons and protons
together in the nucleus. This force is important in nuclear reactions like
fission and fusion.

The Weak Nuclear Force: determines radioactive decay, i.e. the
spontaneous emission of alpha and beta particles from inside the
nucleus.

The Gravitational Force: responsible for large-scale structure of
the Universe, the formation of galaxies, stars, and planets.

The four known forces separate and
become individually distinct during the
earliest moments of the Universe.
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