	Title
	Lightning Physics and Lightning Protection

	Short Desc.
	Lightning Physics and Lightning Protection

	Volume
	...

	First author
	Eduard M Bazelyan

	All authors
	Eduard M Bazelyan; Yuri P Raizer

	Year
	2000

	Language
	English

	Publisher
	IOP Publishing

	Edition
	...

	ISBN 10 
	0-7503-0477-4

	ISBN 13
	...

	DOI/URL
	...

	Pages
	001–328

	Category
	Atmospheric Science and Meteorology

	Citation
	Bazelyan E M, Raizer Y P. (2000). Lightning Physics and Lightning Protection. IOP Publishing.



Preface

Today, we know sufficiently much about lightning to feel free from the mystic fears of primitive people. We have learned to create protection technologies and to make power transmission lines, skyscrapers, ships, aircraft, and spacecraft less vulnerable to lightning. Yes, the danger is getting less but it still exists! With every step of the technical progress, lightning arms itself with a new weapon to continue the war by its own rules against the self-confident engineer. As we improve our machines and stuff them with electronics in an attempt to replace human beings, lightning acts in an ever refined manner. It takes us by surprise where we do not expect it, making us feel helpless again for some time. We do not intend to present in this book a set of universal lightning protection rules. Such a task would be as futile as advertising a universal antibiotic lethal to every harmful microbe. The world is changeable, and today’s panacea often becomes a useless pill even before the advertising sheet fades. Technical progress has so far failed to take lightning unawares. Improvement and miniaturization of devices increase our concern about the refined destructive behaviour of lightning, but no prophet is able to foresee all of its destructive effects. We do not plan to discuss in detail all available information on lightning. There are already some excellent books providing all sort of reference data, among them the two volumes of Lightning edited by R H Golde and Lightning Discharge by M Uman. Our aim is different. We think it important to give the reader some clear, up-to-date physical concepts of lightning development, which cannot be found in the books referred to. These will serve as a basis for the researcher and engineer to judge the properties of this tremendous gas discharge phenomenon. Then we shall discuss the nature of various hazardous manifestations of lightning, focusing on the physical mechanisms of interaction between lightning and an affected construction. The results of this consideration will further be used to estimate the effectiveness of conventional protective measures and to predict technical means for their improvement. We give, wherever possible, technical advice and recommendations. Our main goal, however, is to help the reader to make his own predictions by providing information on the whole arsenal of potentionally hazardous effects of lightning on a particular construction. We have often witnessed situations when an engineer was trying hard to ‘impose’ this or that protective device on an operating experimental structure which resisted his unnatural efforts. Ideally, the designer must be able to foresee all details of the relationship between lightning and the construction being designed. It is only in this case that lightning protection can become functionally effective and the protective device can be made compatible with the construction elements. If an engineer is determined to follow this approach, both expedient and well-grounded, he will find this book useful. It is a natural extension of our previous book Spark Discharge, published by CRC Press in 1997, which dealt with streamer-leader breakdown of long gas gaps. The streamer-leader process is part of any lightning discharge when a plasma spark closes a gigantic air gap. Although the destructive effect of lightning is primarily due to the return stroke which follows the leader, it is the leader that makes the discharge channel susceptible to it. This is why we give an overview of the streamer-leader process, focusing on extrema1 estimations and presenting some new ideas. We hope that the second chapter will prove informative even for those familiar with our book of 1997. Some results of the lightning investigation run in the Krzhizhanovsky Power Institute are used in the book. The authors would like to thank Dr B N Gorin and Dr A V Shkilev who kindly allowed us to use the originals of lightning photographs. We are also grateful to L N Smirnova for translation of this book.

[bookmark: _GoBack]
