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The book provides the proof of a complex geometric version of a well-known
result in algebraic geometry: the theorem of Riemann–Roch–Grothendieck for
proper submersions. It gives an equality of cohomology classes in Bott–Chern
cohomology, which is a refinement for complex manifolds of de Rham
cohomology. When the manifolds are Kähler, our main result is known. A proof
can be given using the elliptic Hodge theory of the fibres, its deformation via
Quillen's superconnections, and a version in families of the 'fantastic
cancellations' of McKean–Singer in local index theory. In the general case, this
approach breaks down because the cancellations do not occur any more. One tool
used in the book is a deformation of the Hodge theory of the fibres to a
hypoelliptic Hodge theory, in such a way that the relevant cohomological
information is preserved, and 'fantastic cancellations' do occur for the
deformation. The deformed hypoelliptic Laplacian acts on the total space of the
relative  tangent bundle of the fibres. While the original hypoelliptic Laplacian
discovered by the author can be described in terms of the harmonic oscillator
along the tangent bundle and of the geodesic flow, here, the harmonic oscillator
has to be replaced by a quartic oscillator.   Another idea developed in the book is
that while classical elliptic Hodge theory is based on the Hermitian product on
forms, the hypoelliptic theory involves a Hermitian pairing which is a mild
modification of intersection pairing. Probabilistic considerations play an
important role, either as a motivation of some constructions, or in the proofs
themselves.
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Editorial Review

From the Back Cover
The book provides the proof of a complex geometric version of a well-known result in algebraic geometry:
the theorem of Riemann–Roch–Grothendieck for proper submersions. It gives an equality of cohomology
classes in Bott–Chern cohomology, which is a refinement for complex manifolds of de Rham cohomology.
When the manifolds are Kähler, our main result is known. A proof can be given using the elliptic Hodge
theory of the fibres, its deformation via Quillen's superconnections, and a version in families of the 'fantastic
cancellations' of McKean–Singer in local index theory. In the general case, this approach breaks down
because the cancellations do not occur any more. One tool used in the book is a deformation of the Hodge
theory of the fibres to a hypoelliptic Hodge theory, in such a way that the relevant cohomological
information is preserved, and 'fantastic cancellations' do occur for the deformation. The deformed
hypoelliptic Laplacian acts on the total space of the relative  tangent bundle of the fibres. While the original
hypoelliptic Laplacian discovered by the author can be described in terms of the harmonic oscillator along
the tangent bundle and of the geodesic flow, here, the harmonic oscillator has to be replaced by a quartic
oscillator. Another idea developed in the book is that while classical elliptic Hodge theory is based on the
Hermitian product on forms, the hypoelliptic theory involves a Hermitian pairing which is a mild
modification of intersection pairing. Probabilistic considerations play an important role, either as a
motivation of some constructions, or in the proofs themselves.

About the Author
Jean-Michel Bismut is Professor of Mathematics at Université Paris-Sud (Orsay) and a member of the
Académie des Sciences. Starting with a background in probability, he has worked extensively on index
theory. With Gillet, Soulé, and Lebeau, he contributed to the proof of a theorem of
Riemann–Roch–Grothendieck in Arakelov geometry. More recently, he has developed a theory of the
hypoelliptic Laplacian, a family of operators that deforms the classical Laplacian, and provides a link
between spectral theory and dynamical systems.

Users Review

From reader reviews:

Clarence Hamm:

This Hypoelliptic Laplacian and Bott–Chern Cohomology: A Theorem of Riemann–Roch–Grothendieck in
Complex Geometry (Progress in Mathematics) book is not ordinary book, you have after that it the world is
in your hands. The benefit you get by reading this book is definitely information inside this e-book incredible
fresh, you will get info which is getting deeper you actually read a lot of information you will get. This
Hypoelliptic Laplacian and Bott–Chern Cohomology: A Theorem of Riemann–Roch–Grothendieck in
Complex Geometry (Progress in Mathematics) without we realize teach the one who reading through it
become critical in pondering and analyzing. Don't become worry Hypoelliptic Laplacian and Bott–Chern
Cohomology: A Theorem of Riemann–Roch–Grothendieck in Complex Geometry (Progress in
Mathematics) can bring if you are and not make your carrier space or bookshelves' become full because you
can have it inside your lovely laptop even telephone. This Hypoelliptic Laplacian and Bott–Chern
Cohomology: A Theorem of Riemann–Roch–Grothendieck in Complex Geometry (Progress in



Mathematics) having very good arrangement in word in addition to layout, so you will not sense uninterested
in reading.

Ronald Hopkins:

Spent a free time to be fun activity to do! A lot of people spent their free time with their family, or all their
friends. Usually they undertaking activity like watching television, planning to beach, or picnic in the park.
They actually doing ditto every week. Do you feel it? Would you like to something different to fill your free
time/ holiday? Might be reading a book might be option to fill your no cost time/ holiday. The first thing that
you'll ask may be what kinds of publication that you should read. If you want to try look for book, may be
the e-book untitled Hypoelliptic Laplacian and Bott–Chern Cohomology: A Theorem of
Riemann–Roch–Grothendieck in Complex Geometry (Progress in Mathematics) can be fine book to read.
May be it might be best activity to you.

Junior Price:

Do you have something that that suits you such as book? The reserve lovers usually prefer to opt for book
like comic, short story and the biggest some may be novel. Now, why not striving Hypoelliptic Laplacian
and Bott–Chern Cohomology: A Theorem of Riemann–Roch–Grothendieck in Complex Geometry (Progress
in Mathematics) that give your satisfaction preference will be satisfied by means of reading this book.
Reading practice all over the world can be said as the opportunity for people to know world considerably
better then how they react toward the world. It can't be said constantly that reading practice only for the
geeky man but for all of you who wants to always be success person. So , for all of you who want to start
looking at as your good habit, you can pick Hypoelliptic Laplacian and Bott–Chern Cohomology: A
Theorem of Riemann–Roch–Grothendieck in Complex Geometry (Progress in Mathematics) become your
personal starter.

Barbara Watson:

Reading a book for being new life style in this year; every people loves to examine a book. When you go
through a book you can get a great deal of benefit. When you read guides, you can improve your knowledge,
simply because book has a lot of information on it. The information that you will get depend on what types
of book that you have read. If you would like get information about your examine, you can read education
books, but if you act like you want to entertain yourself read a fiction books, these us novel, comics, in
addition to soon. The Hypoelliptic Laplacian and Bott–Chern Cohomology: A Theorem of
Riemann–Roch–Grothendieck in Complex Geometry (Progress in Mathematics) provide you with a new
experience in studying a book.
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