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one appealing feature of string theory is that it provides a theory of quantum gravity gravity
and strings is a self contained pedagogical exposition of this theory its foundations and its
basic results in part i the foundations are traced back to the very early special relativistic
field theories of gravity showing how such theories lead to general relativity gauge theories
of gravity are then discussed and used to introduce supergravity theories in part ii some of
the most interesting solutions of general relativity and its generalizations are studied the
final part presents and studies string theory from the effective action point of view using the
results found earlier in the book as background this 2004 book will be useful as a reference
book for  graduate  students  and researchers  as  well  as  a  complementary  textbook for
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courses on gravity supergravity and string theory

this book is a treatise on time and on background independence in physics it first considers
how time is conceived of in each accepted paradigm of physics newtonian special relativity
quantum  mechanics  qm  and  general  relativity  gr  substantial  differences  are  moreover
uncovered between what is meant by time in qm and in gr these differences jointly source
the  problem  of  time  nine  interlinked  facets  which  arise  upon  attempting  concurrent
treatment  of  the  qm  and  gr  paradigms  as  is  required  in  particular  for  a  background
independent theory of quantum gravity a sizeable proportion of current quantum gravity
programs e g geometrodynamical and loop quantum gravity approaches to quantum gr
quantum cosmology supergravity and m theory are background independent in this sense
this book s foundational topic is thus furthermore of practical relevance in the ongoing
development of quantum gravity programs this book shows moreover that eight of the nine
facets of the problem of time already occur upon entertaining background independence in
classical rather than quantum physics by this development and interpreting shape theory as
modelling  background  independence  this  book  further  establishes  background
independence  as  a  field  of  study  background  independent  mechanics  as  well  as
minisuperspace spatially homogeneous models of gr and perturbations thereabout are used
to illustrate these points as hitherto formulated the different facets of the problem of time
greatly interfere with each others attempted resolutions this book explains how none the
less  a  local  resolution  of  the  problem  of  time  can  be  arrived  at  after  various
reconceptualizations of the facets and reformulations of their mathematical implementation
self contained appendices on mathematical methods for basic and foundational quantum
gravity are included finally this book outlines how supergravity is refreshingly different from
gr as a realization of background independence and what background independence entails
at the topological level and beyond

the sixth moscow quantum gravity seminar was a continuation of the series of seminars
which has played an important role in the consolidation of the international quantum gravity
community and which has greatly affected the development of the field as well as papers
presented  at  the  conference  this  proceedings  volume  includes  the  papers  of  invited
speakers who were unable to attend the seminar itself

frank wilczek is one of the foremost theoretical physicists of the past half century he has
made  several  fundamental  contributions  that  shape  our  understanding  of  high  energy
physics cosmology condensed matter physics and statistical physics in all these fields his
many discoveries continue to play a key role in shaping the direction of modern theoretical
physics among wilczek s major achievements is the discovery of asymptotic freedom which
predicts and explains the ultraviolet behavior of non abelian gauge theories the axion which
he co discovered and named has emerged as the prevalent candidate for explaining the
origin of dark matter in the universe his invention of color flavor locking explains chiral
symmetry breaking in high density quantum chromodynamics his introduction of fractional
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statistics and anyons are pivotal to our understanding of the fractional quantum hall effect
and form the building blocks of topological quantum computing his invention of the time
crystal  concept has catalyzed extensive investigations of  dynamical  phases of  physical
systems  frank  wilczek  received  the  2004  nobel  prize  in  physics  for  the  discovery  of
asymptotic freedom he is also the recipient of several prizes and honorary awards including
the macarthur fellowship the lorentz medal of the royal netherlands academy of arts and
sciences the lilienfeld prize of the american physical society the high energy and particle
physics prize of the european physical society and the king faisal international prize for
science of the king faisal foundation he is a member of the national academy of sciences
american academy of arts and sciences and the american philosophical society he is also a
foreign member of the royal netherlands academy of arts and sciences and of the royal
academy of sciences in sweden he is currently the herman feshbach professor of physics at
mit center for theoretical physics he also holds a professorship at stockholm university is a
distinguished professor at arizona state university and is the founding director of the tsung
dao lee institute and chief scientist of the wilczek quantum center at shanghai jiao tong
university this volume serves as a tribute to frank wilczek s legendary scientific contributions
commemorating his 70th birthday and the first  50 years of  his  career  as a theoretical
physicist the contributors include several of his phd students close collaborators and both
past and present colleagues

providing relevant solutions of the einstein equation this text introduces field equations of
general  relativity  their  supporting mathematics emphasis is  on the connection between
observation theory and the phenomena of gravitational physics

astronomy  and  astrophysics  abstracts  appearing  twice  a  year  has  become  oneof  the
fundamental publications in the fields of astronomy astrophysics andneighbouring sciences
it is the most important english language abstracting journal in the mentioned branches the
abstrats are classified under more than a hundred subject categories thus permitting a quick
survey of the whole extended material the aaa is a valuable and important publication for all
students and scientists working in the fields of astronomy and related sciences as such it
represents a necessary ingredient of any astronomical library all over the world
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fundamental publications in the fields of astronomy astrophysics andneighbouring sciences
it is the most important english language abstracting journal in the mentioned branches the
abstracts are classified under more than a hundred subject categories thus permitting a
quick survey of the whole extended material the aaa is a valuable and important publication
for all students and scientists working in the fields of astronomy and related sciences as
such it represents a necessary ingredient of any astronomical library all over the world

in a universe filled by chaos and disorder one physicist makes the radical argument that the
growth of order drives the passage of time and shapes the destiny of the universe time is
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among the universe s greatest mysteries why when most laws of physics allow for it to flow
forward and backward does it only go forward physicists have long appealed to the second
law of thermodynamics held to predict the increase of disorder in the universe to explain this
in the janus point physicist julian barbour argues that the second law has been misapplied
and that the growth of order determines how we experience time in his view the big bang
becomes the janus point a moment of minimal order from which time could flow and order
increase in two directions the janus point has remarkable implications while most physicists
predict that the universe will become mired in disorder barbour sees the possibility that
order the stuff of life can grow without bound a major new work of physics the janus point
will transform our understanding of the nature of existence
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