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PREFACE TO THE FIRST EDITION

And there the unregulated sun
Slopes down to rest when day is done
And wakes a vague, unpunctual star ...

Rupert Brooke, The Old Vicarage, Grantchester, May 1912

Since the dawn of history, man has been fascinated by the Sun, the provider of
the light and warmth that sustains life on Earth. In pre-industrial times, our major
sources of energy — wood, wind and water power — derived from solar energy.
The subsequent discovery and massive exploitation of fossil fuels laid down in
the Earth’s crust by early aeons of photosynthetic activity have conditioned the
developed world to be dependent on convenient, readily available energy. But we
are living on our energy capital. The Earth’s reserves of coal, oil and gas are
finite and likely to become resource-depleted in the course of this century. A sense
of living on borrowed time was therefore appropriate even before concerns about
global climate change, sustainability and energy security combined to raise interest
in renewable energy to its current encouraging level.

This book is the first in a series of four multi-authorial works on the pho-
toconversion of solar energy. It was created from my long-held conviction that,
despite slow starts and setbacks, solar energy — broadly defined to encompass
other renewable energy forms that derive from solar — will become the Earth’s
major energy source within this century. The Sun is a source of both radiant heat
and light, and techniques for using solar energy correspondingly divide into ther-
mal methods (solar power towers, water heaters and so on) and photoconversion
(sometimes called direct) methods. Photoconversion is the subject of this book
series. A photoconverter is a device that converts sunlight (or any other source of
light) into a useful form of energy, usually electrical power or a chemical fuel, in
a process that relies, not on a raised temperature, but on the selective excitation
of molecules or electrons in a light-absorbing material and their subsequent de-
excitation in a way that produces energy in a useful form. Volume I covers the most
developed of the man photoconversion devices, photovoltaic (PV) cells, which are
solid-state semiconductor devices that produce electrical power on illumination.
Volume II will cover the natural photoconversion system of photosynthesis, the
potential of biomass as an energy source and the global carbon budget. Volume
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IIT will explore the less developed but exciting possibilities of synthesising arti-
ficial ‘molecule-based’ photoelectrochemical or photochemical photoconverters.
Finally, Volume IV will draw together the common themes of photoconversion and
provide some background material.

The series is intended mainly for senior undergraduates, graduate students and
scientists and technologists working on solar photoconversion. Chapters 1-12 of
this book deal with PV cell design, device physics and the main cell types — crys-
talline and amorphous silicon, cadmium telluride and copper indium diselenide —
as well as more advanced or less developed options such as quantum-well and
thermophotovoltaic cells. These chapters are mainly technical, requiring sound
knowledge of physics, chemistry or materials science for ready understanding.
Chapters 13—18 deal with PV systems, manufacturers, markets and economics and
are accessible without specialist knowledge.

A multi-authorial work owes its very existence to its authors, and my whole-
hearted thanks must go to the twenty-five distinguished individuals, all recognised
authorities in their own fields, who have contributed to this book and patiently
answered my queries during the editing stage. I have also been helped by dis-
cussions about PV with many friends and colleagues, and visits to installations
throughout the world: I have been up Swiss mountains, onto Japanese rooftops and
into the Arizona desert, and thoroughly enjoyed every minute. I am most grateful
to those who have read and commented on various parts of this book or provided
specialist information in advance of publication: Dennis Anderson, Jeffrey and
William Archer, Stephen Feldberg, Martin Green, Eric Lysen, Larry Kazmerski,
Bernard McNelis and Nicola Pearsall. I also warmly thank Alexandra Anghel,
Barrie Clark, Stuart Honan and my PA Jane Williams for editorial assistance, and
Ellen Haigh and John Navas of IC Press and Alan Pui of World Scientific Press for
guiding the book to publication.

For me the sad part of writing this preface is that I must do so in the first
person, for my co-editor Professor Robert Hill died suddenly on 26 November
1999, Bob was the most knowledgeable champion of photovoltaics in the UK, and
his premature death has deprived the British PV community of its cornerstone. He
had drafted his chapter with Nicky Pearsall some months before he died, and the
flow of emails delivering his astute editorial comments on other chapters continued
until the day before his death.

Bob believed unshakeably in the future of PV. Although he knew that system
costs will have to fall by another factor of 2-3 if PV is to become cost-competitive
in major new grid-accessible markets, there are good grounds for believing this is
possible. PV technology is still young, and significant further economies of scale
from larger manufacturing facilities, as well as further advances in the fundamental



