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Organization, style and content

1.
How complete, accurate and easy to understand is the book’s coverage of Ideas of Quantum Chemistry– 2nd edition?


R1: The book is unique in the sense that it contains the most complete coverage of the field presently offered in a simple and accurate way. The book is actually several books made into one thanks to the utilization of the TREE diagram, see further below.

R2: The problem with this (and several other questions) is that I have only the chapter headings of the first edition (obtained from the web) and a sentence or two concerning proposed additions to the first edition to review.  Thus I cannot comment on the book’s coverage or readability of specific topics.  The table of contents is surely reasonable, and the additions look fine.
R3: The first edition of Ideas of Quantum Chemistry gives a thorough introduction to the field. The proposed second edition enhances this by adding new material and improving the presentation of some topics.
2.
How unique is the information and guidance included in this book? Is it easy to find in a usable format elsewhere (e.g. online for free)?


R1: The innovative and unique feature is the just mentioned concept of the TREE that offers readers with different backgrounds and interests a logical path through the “djungle”.

R2: Not determinable from the chapter lists alone.
R3: The information presented in this book is available in other books (see reply to question 12 below) and  in various review articles. But Ideas of quantum chemistry provides a different perspective whilst  resenting the material in a coherent and readable form.
3.
How effective is the structure and organization of the book? Are topics introduced and covered in an effective order? Should any chapters be deleted, moved or combined?


R1: Since each path is marked with appropriate symbols there are “itineraries” for everybody.

The TREE-structure evokes possible additions without the prospective reader getting lost.

R2: The topics covered and their order look fine.  Again, I cannot comment on the coverage itself, as I do not have access to the first edition.
R3: The ‘tree structure’ used in the presentation helps to relate the various topics discussed in the book. The diagram at the beginning of each chapter is a useful device that reminds the reader of the place of the chapter in the book as a whole.
4.
Please give details of topics you feel should be added or expanded.


R1: Although not indispensible one could incorporate additional topics like, scattering theory, statistical mechanics, and non-unitary extensions.

R2: Looks fine.
R3: There are two big ideas in quantum chemistry. The first is the idea that quantum mechanics can be used to explain the whole of chemistry. This is encapsulated in Dirac’s famous statement in 1929 that “The underlying physical laws necessary for the mathematical theory of a large part of physics and the whole of chemistry are thus completely known”. Dirac went on to acknowledge that “the difficulty is only that the exact application of these laws leads to equations much too complicated to be soluble”. The second big idea is that electronic computers can be used to develop approximate solutions to the complicated equations associated with quantum chemical problems. Both of these big ideas were revolutionary. Both are fundamental to practical quantum chemistry as it is practiced today.

I don’t believe that sufficient emphasis is given in Ideas of Quantum Chemistry and other texts to the computer revolution and its impact on quantum chemistry – a revolution which began in the 1950s and continues today. 

The author suggests a new chapter entitled “Foundations of Molecular Spectroscopy”. This could be very useful, but the emphasis should be firmly on the relationship between spectroscopy and  quantum chemistry. The new chapter should describe how the results of spectroscopic experiments relate to the results of quantum chemical calculations. This relationship involves numerous subtleties and should be approached with some care. The new chapter should not be a ‘condensed book on spectroscopy’.

5.
Would any element of the book (e.g. tables, data, equations, etc) be better delivered in another format or style of product? Please describe (in theory—no technical detail needed) other ways in which this content could be made available to make it more valuable or useful to the target audience.


R1:  One could e.g. prepare the reader for section 10 by having resolvent theories presented already section 5 together with the moment problem and the summation of “divergent” series by Padé approximants. 

There is also an error on page 377, i.e. the insert on PO Löwdin: it is stated that he was a student of Pauli. Indeed he studied for 6 months with Pauli as a post doc, but his supervisor was Ivar Waller (the same Waller as in the Debye-Waller factor in condensed matter).

R2: Not determinable from the chapter lists alone.
R3: The book has an associated website. This website provides links to other ‘third-party’ websites giving further information about a particular topic. This reviewer found that a number of these ‘third-party’ sites were not active. (For example, the webpage associated with chapter 10 contains 3 links, one concerned with Heitler-London theory and the other two concerned with Moeller-Plesset theory, but none of these links appear to be active.) Authors and publishers who provide material online which adds value to book must take steps to ensure that the material is accessible.
6.
Does the proposal reflect recent developments and trends in the field? Please give details of any additional features or coverage you would like to see if not already covered in your answers above.

R1:  In connection with section 10, I miss reference to and a simple derivation of the CI-expansion in terms of an ordered set of determinants, and further the connection with the natural orbitals etc., i.e. P.O. Löwdin: Quantum Theory of Many-Particle Systems, I,II,III, Phys. Rev. 97, 1474, 1490, 1509 (1955). 

Since Padé approximants are used later under convergence problems one could as previously mentioned introduce this technique together with the moment problem under section 5. The new features mentioned under planned changes are well taken.

R2: From the chapter lists it looks fine
R3: Progress in the field of quantum chemistry has, with the exception of the two ideas listed in reply to question 4, been evolutionary rather than revolutionary. It is a case of steady progress on many fronts. The second edition adds topic which were not present in the first edition. This reviewer noted that there is, for example: no material on the diagrammatic methods which are widely used in many-body theories in the discussion of coupled cluster theory or of many-body perturbation theory; no discussion of the finite extent of nuclei which it usually taken into account in four-component relativistic calculations.
Audience

7.
Who do you see as the main audience for this book? > Please give as much detail as possible, including levels, professions and job titles, if appropriate.


R1: Student specilizing in theoretical- and quantum chemistry. The book also goes with beginning chemistry students as well as advanced students in physics and biology, thanks to the TREE diagram.

R2: This is a first year graduate (and perhaps advanced undergraduate) quantum chemistry book.  I don’t see any audience other than graduate students.
R3: Students in the theoretical molecular sciences in general. Specifically graduate students in theoretical chemistry and molecular physics, quantum chemistry and chemical physics. Post-doctoral researchers and researchers in quantum chemistry. Researchers in allied fields such as molecular biology, condensed matter science, material science, astrophysics, etc.

8.
What are the knowledge and information needs of this audience with regard to Ideas of Quantum Chemistry? Please provide some insight into the key problems this audience faces. Would this book help to solve these problems?


R1: As mentioned the organisation of the book makes it suitable for most students of physics, chemistry and biology once they have found an appropriate path in the TREE. This may not sound so important but quantum chemistry is one of the most interdisciplinary fields of theoretical natural science and therefore the audience seldom find an all-comprehensive account, where in addition various subfields are interconnected in such a way that one does not loose track where one is and where one wants to go in the chart of the TREE!

R2: The first edition seems to contain all the topics necessary for a first year graduate quantum chemistry course, including many modern methods.  The contents look fine.

R3: The reader of Ideas of Quantum Chemistry will require some mathematical background. The appendices should provide this background for most students.
9.
Where would this audience go to find information similar to that contained in the book? Include in your answer any relevant websites, magazines, training or other resources that come to mind in addition to book content.


R1: Most universities make their courses available as pdf files on their websites. Nevertheless nothing as comprehensive, complete and organised have, in my mind, been presented before and organised in such an innovative manner.

R2: There are several tens of first year graduate student quantum chemistry books available.  The thing that might distinguish this book is the presentation, which I cannot comment on without seeing the book.
R3: To the texts listed in answer to point 12 below, to the review literature: Advanced in Quantum Chemistry, Advances in Chemical Physics, Progress in Theoretical Chemistry and Physics, Reviews of  Modern Physics, etc., to the primary literature: International Journal of Quantum Chemistry, Journal of Chemical Physics, Molecular Physics, etc.
Competition and market approach 

10.
What is your opinion regarding the timeliness and need for a new book in this area?


R1: A new edition would be welcome. However, checking with colleagues in the field I realized that they did not know about the first edition of the book, yet they indicated interest when informed.

R2: I would guess that the track record of the first edition will continue, as I do not see any substantial changes being made.
R3: Quantum chemical methods are being used across an increasingly broad range of disciplines from astrophysics to molecular biology, from investigations of superconductivity to pharmacology research. Quantum chemistry is being used not only by ‘professional’ theoreticians but also by experimentalists who use calculations to complement their laboratory studies.
11.
What comparable books or resources are you aware of that compete with this book? What are the benefits and shortcomings of these other resources compared to this book?

R1: There are many books that cover some part(s), but none that does it so thoroughly and with such an innovative organisation.

R2: I don’t know that this book is unique.  There are many first year quantum chemistry books available  -- there are many hundreds ranging from first year textbooks to more advanced and specific titles.
R3: The following books are comparable with the proposed volume:

Molecular Quantum Mechanics [Paperback]

Peter W. Atkins and Ronald S. Friedman

592 pages, 5 edition, OUP, 2010

RRP £39.99

A popular text book for undergraduate chemistry courses where it supplements Atkins’ Physical Chemistry text. It is also used in courses for recent graduates.

Quanta, Matter, and Change: A molecular approach to physical chemistry [Paperback]

Peter Atkins, Julio de Paula and Ronald Friedman

816 pages, OUP, 2008

RRP £41.99 
This book has a very useful online resource centre from which additional material can be downloaded.

Molecular Electronic structure Theory [Hardcover]

Trygve Helgaker, Poul Jorgensen and Jeppe Olsen

938 pages, Wiley-Blackwell, 2000

RRP £395.00

This is a book at the research frontier in practical quantum chemistry. It is essential reading for

researchers in quantum chemistry.

Handbook of Molecular Physics and Quantum

Chemistry [Hardcover]

Stephen Wilson, Peter F. Bernath and Roy McWeeny

(Editors)

2200 page, Wiley-Blackwell, 2003

RRP £1175.00
A major reference work edited by an international team. Three volumes: Fundamentals, Molecular Electronic Structure, Molecules in the Physico--Chemical Environment: Spectroscopy, Dynamics and Bulk Properties 

Methods of Molecular Quantum Mechanics [Hardcover]

Roy McWeeny

592 pages, Academic Press, 1989

The second edition of the volume by McWeeny and Sutcliffe published in 1969 which was the standard text for many years.

Two recent additions are:

Methods of Molecular Quantum Mechanics: An

Introduction to Electronic Molecular Structure

[Paperback]

Valerio Magnasco

304 pages, Wiley-Blackwell, 2009

RRP £37.50
Elementary Methods of Molecular Quantum Mechanics

[Hardcover]

Valerio Magnasco

748 pages, Elsevier Science, 2006

£145.00
12.
What market need(s) does this book fill that others do not? Is it significantly better than the other resources out there, and if not, what could we change to ensure its success?


R1: I construe that updating the book is one way to keep the wide-ranging and extraordinary material “in the picture”. To ensure success the book needs adequate promotion.

R2: I do not see that this book fills a specific niche that is so fay unfilled.  I think the second edition will do just about as well as the first.
R3: Quantum chemical methods are being used across an increasingly broad range of disciplines and Ideas of quantum chemistry provides an alternative perspective on the field and presents the information in a coherent and readable form.
13.
How would you describe the proposed book’s likely relevance to its intended audience? 

a) An essential purchase

b) Interesting but not as important as another title(s) (please specify)

c) Useful background information

d) None of the above (please describe)


R1: Properly promoted an updated version should be an essential purchase for students and teachers of quantum chemistry and theoretical chemistry. For a much larger clientele it would in addition be very useful and interesting.

R2: d)  This is a textbook, and could be adopted for a first year quantum chemistry graduate course.  I don’t see any others than students buying it.
R3: b) Interesting but not as important as another title e.g. Molecular Quantum Mechanics [Paperback] by Peter W. Atkins and Ronald S. Friedman
14.
If the recommendations you've suggested above are incorporated, would you:

a) Buy a copy of the book for yourself 

b) Look to use the book in your training

c) Recommend the book to a colleague or library for purchase


R1: As a matter of fact I have already mentioned the book and showed excerpts of the book to my colleagues. I am sure some of them would buy the book. I could also try to find an expert reviewer of the book for the Journal that I am editing.

R2: Perhaps b) & c)
R3: c) Recommend the book to a library for purchase
15.
Would you be more likely to use this content in print or electronic format, or both? If electronic, how and where would you expect to access it?


R1:  Presently I have discussed this issue with my colleagues.

While the teacher would benefit from a hard copy I think that the e-book format would be suitable for the students taking the proper course.

R2: print
R3: Electronic format via the University Library
Overall, do you recommend we publish a book on Ideas of Quantum Chemistry – 2nd edition? Please give reasons for your answer and use this box to provide any additional comments.


R1:  I recommend the publication of a 2nd edition as I think it would promote the field of quantum chemistry through the availability of the present comprehensive and unique course material.

R2: If the first edition has sold well, I would recommend that you publish a second edition.  If sales of the first edition are poor, I don’t see any changes that would the second edition sell better.  Also note that there are a lot of books in this field!
R3: I would recommend the publication of a second edition of Ideas of Quantum Chemistry. The proposed new edition contains new material which will enhance the value of the volume.
