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December 1817, a group of poets met in
London in the studio of the painter
Benjamin Haydon, who recorded in his
diary how Wordsworth abused him for
putting Newton’s head into one of his
paintings. ‘A fellow’, Wordsworth de-
clared, ‘who believed nothing unless it
was as clear as the three sides of a tri-
angle.’ Keats, who was present, agreed
and they all drank ‘Newton’s health,
and confusion to mathematics’. Not
long after this toast, Keats wrote the
familiar lines in Lamia:

Do not all charms fly
At the mere touch of cold philosophy?
There was an awful rainbow once in heaven:
We know her woof, her texture; she is given
In the dull catalogue of common things.
Philosophy will clip an Angel’s wings,
Conquer all mysteries by rule and line,
Empty the haunted air, and gnomed mine—
Unweave a rainbow . . .

Worshipped, almost deified by the
Augustan poets for his successful expla-
nation of the nature of light, Newton
was now damned for destroying its nu-
minous character. How this happened
and what it meant for the public per-
ception of science makes for a fascinat-
ing story that is admirably told by Patri-
cia Fara. Like sainthood or heroism,
genius is partly a social construct, and it
is interesting to see how Newton was ex-
tolled or downgraded by persons who
had not read him but felt that he some-
how embodied the notion of science
that was current at the time. Fara’s ac-
count is based on extensive research but
she carries her scholarship lightly, and
her cautionary tale is a pleasure to read.
However bright the light, it is always re-
fracted through a prism, and not every-
one sees the same colours.
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The subtitle, Walks of life to the Nobel
Prize, given to this autobiography by
Ahmed Zewail, represents, in my view,
an excellent overview description of its
content. The author gives us a fascinat-
ing insight into the early experiences
and thoughts of a boy growing up in
Damanhur, an Egyptian delta town
about 60 km southeast of Alexandria,
through to his most exciting and re-

warding days of scientific discovery at
California Institute of Technology (Cal-
tech). As he started out in life, he ex-
plains, the enjoyable environment of his
home town and the close support of his
extended family were tangible and ma-
jor influences in determining his strong
sense of belonging and spiritual at-
tachment to his origins. In acknowledg-
ing his indebtedness to the local mosque
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as a place to study it is clear from this
account that the young Ahmed was
determined to succeed in his school
work and to adhere to the Islamic in-
struction that he should read.

An ability to combine an excellent
sense of fun with dedication to work
shines through as he describes his peri-
od of growing up in Egypt. Indeed, he
pays a warm tribute to his father as his
role model in helping him to develop an
ability to balance serious work effort
with enthusiasm and enjoyment of life.
(For those of us who know Ahmed Ze-
wail, it is clear that he has retained and
even amplified this ability over the
years!) Additionally, the important influ-
ence of his special uncle, Rizq Dar, is
given a suitably elevated acknowledge-
ment because of his active encourage-
ment of his nephew in matters of educa-
tion and learning. It was he who also
introduced the young Zewail to the sing-
ing of Umm Kulthum that proved to be
such a powerful linkage to his heritage
when he had moved far from home to
embark on his research career in the
USA.

It is interesting to recognize how, as a
freshman at the University of Alexan-
dria, Ahmed had such a well-developed
understanding of the continuity between
ancient scholarship and the pursuit of a
higher education in that city’s modern
university. Importantly, the dedication
of the professors as teachers is high-
lighted as he pays a special tribute to
their attention to detail, preparation
and promptness. As we consider why so
many students nowadays shy away from
studies in the physical sciences, his de-
scriptions of interesting lecture courses
as well as fun-packed, university-
sponsored trips to locations such as

Luxor and Aswan might offer some
ideas that should be adapted and im-
plemented more widely! This training
environment together with the discipline
and respect of students for their pro-
fessors no doubt contributed to the self-
discipline and professionalism for which
this Nobel laureate is well known.

His key transition to graduate re-
search at the University of Pennsylvania
in Philadelphia was enabled by the en-
couragement, vision and imagination of
Professor Robin Hochstrasser, the
supervisor of his PhD research project.
Just as he had been inspired by his uni-
versity professors in Alexandria, Ahmed
Zewail as a novice researcher was im-
mediately and rightly inspired by Hoch-
strasser, who has been a major figure in
photochemistry and photobiology re-
search for more than the past three
decades. Indeed, only someone with the
energy and stamina of Robin Hoch-
strasser would have forgiven the in-
experienced Zewail for calling him out
of his sleep and back to the laboratory
at 4.00 a.m. to sort out a problem with a
new superconducting magnet! The
multinational structure of this research
group in Philadelphia was also an un-
ambiguous statement of the worldwide
and seamless appeal of scientific
research, and so Ahmed was rapidly in-
tegrated into a research-oriented com-
munity that knew no national or cultu-
ral boundaries.

Professor Zewail describes his move,
first as a postdoctoral researcher and
later as a full-time IBM Fellow, to the
University of Berkeley to perform
research with Professor Charles Harris.
It is clear from his account that this
stimulating intellectual environment to-
gether with its state-of-the-art facilities
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led him to understand the importance
of centres of excellence as places where
cutting-edge research could be under-
taken most efficiently. In his subsequent
move to a professorship at Caltech he
was therefore motivated to establish a
high-profile research centre that could
boast uniquely powerful facilities that
would attract the best researchers, of
both junior and senior status. His initial
studies were aimed at the measurement
of the rate of vibrational energy redis-
tribution in an isolated molecule by us-
ing a laser that produced picosecond
(10−12 s) optical pulses, and observations
were made of fascinating and intriguing
quantum coherence effects in large
molecules. Subsequent experimental and
theoretical studies revealed to Zewail
that much greater insights into the tran-
sition states of molecules could be de-
duced from experiments performed in
the shorter, femtosecond (10−15 s), re-
gime. After a talk that he presented at
Rochester on ‘Intramolecular vibration-
al energy redistribution’, Ahmed re-
ceived funding for the purchase of a
femtosecond ring dye laser that had
been developed at Bell Laboratories.

With his new laser system and his ex-
pertise in molecular beams, Professor
Zewail and his research colleagues were
now ready to take snapshots of molec-
ular changes with a time resolution in
the femtosecond domain. Thus, the new
field of femtochemistry was born be-
cause this work led to the observation of
the photodissociation of the triatomic
molecule ICN. He uses the following
couple of sentences in his autobiography
to describe this definitive breakthrough:
We went back to the ICN dissociation re-
action, snapping away at 10 fs intervals,
which were fast enough to record enough

frames of the I–C bond breaking, little by
little, the first time such a thing had ever
been witnessed in real time. Those were
thrilling moments with my students and
postdoctoral fellows, and I wasn’t sleeping
at night!

As a result of this truly pioneering
work, femtochemistry is now well estab-
lished such that the breaking and for-
mation of chemical bonds can be ob-
served and understood in detail. Indeed,
it is expected that the techniques intro-
duced and so ably demonstrated by Pro-
fessor Zewail will lead to many other
advances in biology and materials
science.

In this autobiography, Ahmed Zewail
makes frequent references to Egypt and
its people. He is keen to point out that
revolutions in science should affect the
developing world as well as the devel-
oped world. While acknowledging the
central role of key contributions from
individual scientists, he takes the view
that the world can be a better place
through science, especially when this is
conducted in team efforts and global
partnerships. His views on his own na-
tion have not really changed since he
quoted from Landau in his thesis:
‘There is no reason to assume that Ar-
abs have lost any of those gifts of faith,
intellect and imagination that, at one
time, enabled them to serve as the in-
tellectual yeast for the West’. It is clear
to me that Professor Zewail has de-
livered yeast in splendid measure. His
Voyage through time conveys the thrill
of pioneering scientific endeavour set
against the backdrop of the many con-
tributing facets of a modern scientist’s
life. Importantly, this account also dem-
onstrates the place of hard work and
commitment as well as the inspiration
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that sets a few apart as Nobel Prize win-
ners. I greatly enjoyed reading this book
and I am delighted that Ahmed Zewail

has taken the time out of his busy life to
give us this opportunity to share his
Walks of life to the Nobel Prize.
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When Ernest Rutherford was knighted,
he acquired a fascinating coat of arms.
On the central escutcheon, two inter-
secting curves of radioactive growth
and decay resemble a traditional cross.
This scientific shield is supported by
two figures: a Maori brandishing a club
and Hermes Trismegistus, the Egyptian
god of wisdom. This heraldic picture
provides an apt symbol for G.I. Brown’s
Invisible rays: a history of radioactivity,
which places a scientific account of the
rise and fall of the nuclear power in-
dustry within a charming yet eclectic
historical packaging.

With Hiroshima, Brown informs us,
‘The nuclear age had arrived with a very
big bang. Neither warfare nor even life
itself would ever be the same again.’
The devastating explosions of August
1945 form a turning point in his book,
separating a chronological account of
the bomb’s development from a meas-
ured discussion of the uses and draw-
backs of nuclear energy.

Brown’s story starts in 1789 with
Martin Klaproth, who—inspired by
William Herschel’s recent discovery of
Uranus—mistakenly christened a black

powder uranium. From then on, he
gives a standard but lively account by
mixing biographical anecdotes with
clear explanations of the scientific prin-
ciples involved. Historically, this is not a
sophisticated narrative, but the idiosyn-
cratic snippets of gossip are often amus-
ing if not always accurate or politically
correct. The ‘slight but attractive’ Lise
Meitner, for instance, here remains close
friends with Otto Hahn, although Ruth
Sime’s biography tells a far darker story
of a physicist doubly marginalized by
her sex and her Jewishness.

The second half of the book should
be essential reading for anyone con-
cerned to learn more about the back-
ground to the current controversies con-
cerning sources of energy. Starting with
the postwar proliferation of nuclear
research programmes, Brown gives a
sober and sobering report of the dangers
of radiation and the series of accidents
in power stations, and also provides a
detailed survey of radioactivity’s benefi-
cial uses in medicine, dating, food pres-
ervation and so on. In his final chapters
he assesses the problems associated with
the disposal of nuclear waste and the
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