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Review
It would be difficult to think of a book more appropriate to review in Infrared Physics and Technology than Paul Klocek's 'Handbook of Optical Materials'. This is a field with relatively few recent books dedicated to it; information on infrared materials flourished in the 1960s and 70s, but since then it has tended to appear 'buried' in larger, more general texts, with a few honourable exceptions such as J.A. Savage's 'Infrared Optical Materials and their Anti Reflection Coatings', and E.D. Palik's 'Handbook of Optical Constants of Solids'. 

This book sets out to be much more than just a compilation of numerical data. Rather over half the book is given over to extensive tables and figures detailing material properties, the initial four chapters setting out to comprehensively explain the background to the tabulated data, and the final chapter on optical thin film coatings make up the rest of the book. 

This reviewer had some reservations at first as to whether it would be possible in the 153 pages of those initial chapters to give a genuinely useful introduction to subjects as diverse as the tensor properties of crystals, relative hardness scales, phase changes, solubility and many others. Within the constraints of the space available the authors of these chapters have done a remarkably good job. Inevitably it will often be necessary to consult a more specialised text, but if the experienced reader needs a quick reminder of a definition or physical mechanism, or the newcomer a brief introduction to it, these chapters will serve very well – and they are well provided with references to more extensive texts. The newcomer will however need at least a good mathematical and physical background, for this is a book aimed primarily at the post-graduate and professional engineering community. 

Occasionally the multi-author nature of the book does show. There clearly has been a genuine attempt, as the introduction says, to make the chapters mutually supportive. But this leads to some unnecessary repetition; for example the definition of Young's modulus in terms of elastic constants occurs in both chapters 1 and 4 in rather different forms, as do comparisons of the various hardness scales etc. 

The heart of the book is chapters five to seven, 326 pages of information on the optical and physical properties of a range of some 103 crystalline, polycrystalline and glassy infrared optical materials. The information is provided first in tables ranked by a particular property, and then as a tabulation of the varied information on each material. A very wide range of data is included, and in many cases figures showing the transmission and refractive index as a function of wavelength are provided. This is by far the most comprehensive tabulation of such data to be assembled for many years, and the fact that many infrared designers will have in use dog eared copies of compilations from the 60s and even 50s such as the well known 'Willow Run Report' attests to the need for it. The data is clearly laid out, and whilst this reviewer could only check a minute fraction of it, despite a few, sometimes rather obvious errors the great majority of the data appears accurate. Inevitably one or two criticisms arise. It is a pity many references are to other, old compilations rather than to the original data. A few, technologically very important materials such as germanium could perhaps have received more specific attention; the reader will find no details of the important differences between absorption in n and p type Ge and its effect on the temperature coefficient of absorption, for example. Some, often rather old, figures showing absorption versus wavelength are clearly affected by impurities, scatter or free carrier absorption; the practised eye will recognise this and know that modern material will be different, but the novice will be misled. Some appropriate footnotes would help. Finally some crystalline materials of importance in the laser and non linear optical fields are omitted – for example lithium tantalate, KTP, BBO and LBO, AgGaS2, ZnGeP2, etc. and could usefully be added in any new edition, as could acousto optical materials such as lead molybdate and tellurium dioxide. These points aside however the compilation is invaluable. 

The final chapter, on optical thin film coatings, seems in some ways rather an afterthought. It forms a competent introduction to this specialised field, and might most usefully serve to help turn the scientist or engineer procuring infrared optical coatings into a more informed customer. 

The books by Palik and Savage mentioned above certainly compete with this text, but do not really provide alternatives. Savage's book provides a good discussion of the technology, and is especially strong on IR glasses, but lacks the comprehensive data tables and detailed physical discussion. Palik on the other hand is restricted to strictly optical properties – and for the materials covered is often better than the current text on these aspects – but lacks the breadth of coverage and important physical properties data. 

Overall this is a timely and useful book. The introductory chapters on the background to the material properties are well written and appropriate, the tables comprehensive and by far the most up to date available. One measure of how useful a book is is how often you actually take it off the shelf; I have no doubt those actively working in the IR will find Klocek's book on their desk, not their bookshelf, quite frequently.

