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This 22nd volume in the series contains 15 invited reviews and
highlight contributions from outstanding speakers presented during
the 2009 annual meeting of the Astronomical Society on the subject of
""Deciphering the Universe through Spectroscopy"", held in Potsdam,
Germany.Topics range from the measurements of magnetic fields on
the surface of the sun via detailed measurements of abundances in
stellar atmospheres to the kinematics of the universe at its largest
scales. The result is a systematic overview of the latest astronomical
and cosmological research.
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This book provides the first unified examination of the relationship
between Radon transforms on symmetric spaces of compact type and
the infinitesimal versions of two fundamental rigidity problems in
Riemannian geometry. Its primary focus is the spectral rigidity problem:
Can the metric of a given Riemannian symmetric space of compact type
be characterized by means of the spectrum of its Laplacian? It also
addresses a question rooted in the Blaschke problem: Is a Riemannian
metric on a projective space whose geodesics are all closed and of the
same length isometric to the canonical metric? The authors
comprehensively treat the results concerning Radon transforms and the
infinitesimal versions of these two problems. Their main result implies
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that most Grassmannians are spectrally rigid to the first order. This is
particularly important, for there are still few isospectrality results for
positively curved spaces and these are the first such results for
symmetric spaces of compact type of rank ›1. The authors exploit the
theory of overdetermined partial differential equations and harmonic
analysis on symmetric spaces to provide criteria for infinitesimal
rigidity that apply to a large class of spaces. A substantial amount of
basic material about Riemannian geometry, symmetric spaces, and
Radon transforms is included in a clear and elegant presentation that
will be useful to researchers and advanced students in differential
geometry.


