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this new fourth edition of allen s classic astrophysical quantities belongs on every
astronomer s bookshelf it has been thoroughly revised and brought up to date by a team of
more than ninety internationally renowned astronomers and astrophysicists while it follows
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the basic format of the original this indispensable reference has grown to more than twice
the size of the earlier editions to accommodate the great strides made in astronomy and
astrophysics it includes detailed tables of the most recent data on general constants and
units atoms molecules and spectra observational astronomy at all wavelengths from radio
to gamma rays and neutrinos planetary astronomy earth planets and satellites and solar
system small bodies the sun normal stars and stars with special characteristics stellar
populations cataclysmic and symbiotic variables supernovae theoretical stellar evolution
circumstellar and interstellar material star clusters galaxies quasars and active galactic
nuclei clusters and groups of galaxies cosmology as well as much explanatory material and
extensive and up to date bibliographies
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the first edition of the encyclopedia of optical and photonic engineering provided a valuable
reference concerning devices or systems that generate transmit measure or detect light and
to a lesser degree the basic interaction of light and matter this second edition not only
reflects the changes in optical and photonic engineering that have occurred since the first
edition was published but also boasts a wealth of new material expanding the encyclopedia
s length by 25 percent contains extensive updates with significant revisions made
throughout the text features contributions from engineers and scientists leading the fields
of optics and photonics today with the addition of a second editor the encyclopedia of
optical and photonic engineering second edition offers a balanced and up to date look at
the fundamentals of a diverse portfolio of technologies and discoveries in areas ranging
from x ray optics to photon entanglement and beyond this edition s release corresponds
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nicely with the united nations general assembly s declaration of 2015 as the international
year of light working in tandem to raise awareness about light s important role in the
modern world also available online this taylor francis encyclopedia is also available through
online subscription offering a variety of extra benefits for researchers students and
librarians including citation tracking and alerts active reference linking saved searches and
marked lists html and pdf format options contact taylor and francis for more information or
to inquire about subscription options and print online combination packages us tel 1 888
318 2367 e mail e reference taylorandfrancis com international tel 44 © 20 7017 6062 e
mail online sales tandf co uk

it presents equations and derivations starting from a level that permits one to see the
underlying physical ideas there is no other book that does this on the market the book
presents an up to date overview on all essential topics but is concise where possible to
keep it a practical resource for courses the book is based on extensive experience in the
class room its contents have been field tested for years by students

compiled by 330 of the most widely respected names in the electro optical sciences the
encyclopedia is destined to serve as the premiere guide in the field with nearly 2000
figures 560 photographs 260 tables and 3800 equations from astronomy to x ray optics
this reference contains more than 230 vivid entries examining the most intriguing
technological advances and perspectives from distinguished professionals around the globe
the contributors have selected topics of utmost importance in areas including digital image
enhancement biological modeling biomedical spectroscopy and ocean optics providing
thorough coverage of recent applications in this continually expanding field

written by leading experts in the field stellar spectral classification is the only book to
comprehensively discuss both the foundations and most up to date techniques of mk and
other spectral classification systems definitive and encyclopedic the book introduces the
astrophysics of spectroscopy reviews the entire field of stellar astronomy and shows how
the well tested methods of spectral classification are a powerful discovery tool for graduate
students and researchers working in astronomy and astrophysics the book begins with a
historical survey followed by chapters discussing the entire range of stellar phenomena
from brown dwarfs to supernovae the authors account for advances in the field including
the addition of the [ and t dwarf classes the revision of the carbon star wolf rayet and white
dwarf classification schemes and the application of neural nets to spectral classification
copious figures illustrate the morphology of stellar spectra and the book incorporates
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recent discoveries from earth based and satellite data many examples of spectra are given
in the red ultraviolet and infrared regions as well as in the traditional blue violet optical
region all of which are useful for researchers identifying stellar and galactic spectra this
essential reference includes a glossary handy appendixes and tables an index and a based
resource of spectra in addition to the authors the contributors are adam j burgasser
margaret m hanson j davy kirkpatrick and nolan r walborn

the only thing we can be absolutely sure of is our own consciousness but what is
consciousness is it a property that is unique to humans or do we share it with other
lifeforms or is the philosophical doctrine of panpsychism correct are stars and the entire
universe conscious in some sense early chapters in this book examine the prehistory
mythology and history of this topic arguments are presented from the viewpoints of
shamans philosophers poets quantum physicists and novelists a simple toy model of
panpsychism is then presented in which a universal field of proto consciousness interacts
with molecular bonds via the vacuum fluctuation pressure of the casimir effect it is shown
how this model is in congruence with an anomaly in stellar motions called parenago s
discontinuity cool redder less massive stars such as the sun apparently circle the center of
the galaxy faster than their hotter bluer more massive sisters this discontinuity occurs at the
point in the stellar distribution where molecules begin to appear in stellar spectra as
described in the first edition of this book observations of main sequence stars out to 260
light years and giant stars out to 1 800 light years using the esa hipparcos space
observatory support the reality and non locality of parenago s discontinuity local more
conventional explanations for this phenomenon are not supported by observations of other
galaxies and the spiral arms of the milky way since 2014 the new esa gaia space
observatory has been obtaining kinematics and position data for 1 billion stars in our galaxy
the first gaia data release in 2016 has been used in 2018 by a russian team to demonstrate
parenago s discontinuity for a large stellar sample out to 500 light years from the sun these
observations support the hypothesis that anomalistic stellar motion is due to stellar volition
as described by philosopher author olaf stapledon in his classic novel star maker as
previously discussed by the author in the peer reviewed journal of the british interplanetary
society jbis in light of the new gaia observations and work by other researchers it is not
impossible that panpsychism is emerging from the realm of philosophy as a new
subdivision of observational astronomy simple models of universal proto consciousness
may be subject to inductive tests using current and future space observatories a special
feature of this book is the chapter frontispiece art by ¢ bangs
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the rsteditionofthistextappearedin1994 shortlyafterthethirdprinting our editor suggested
that we attempt a second edition because new devel
mentsinstellarstructureandevolutionhadmadeouroriginalworkoutdated we the original
authors cjh and sdk reluctantly agreed but with res vations due to the e ort involved our
initial reluctance disappeared when we were able to convince cajole twist the arm of etc our
new coauth colleague virginia trimble to join us welcome virginia we i e all three of us hope
that you agree that the present edition is a great improvement compared to the 1994 e ort
our objectives in this edition are the same ones we set forth in 1994 whatyouwill
ndisatextdesignedforourtargetaudience thety cal senior undergraduate or beginning
graduate student in astronomy or astrophysics who wishes an overview of stellar structure
and e lution with just enough detail to understand the general picture she or he can go on
from there to more specialized texts or directly to the research literature depending on
talent and interests to this end this text presents the basic physical principles without
chasing all the interesting details for those of you familiar with the rst edition you will nd
that some things have not been changed substantially f ma is still f ma while othersde
nitelyhave forexample chapter2hasbeencompletelyrewritten

letters to the editor issued as part 2 and separately paged from v 148 1967

for centuries we have known that our dynamic universe is adorned by cosmic fireworks
energetic and ephemeral beacons of light from a single star that are a million nova to a
billion supernova times brighter than our sun however it had been an age old conundrum
that the brightest nova is approximately 1000 times fainter than the faintest supernova why
should nature leave such a wide gap in search of an answer i undertook three systematic
surveys for my thesis since i was looking for transients fainter faster and rarer than
supernovae i focused my search on galaxies in the local universe we now have convincing
evidence of multiple distinct populations of rare transients bridging this gap perhaps we are
witnessing new stellar physics shell detonations in ultra compact white dwarf binaries
electron capture supernovae white dwarfs collapsing into neutron stars and birth of black
holes a small number of intensively followed up discoveries of elusive transients sets the
stage for population studies with the upcoming large synoptic survey telescope this effort
works towards building a complete inventory of transients in the local universe d

a concise but thorough introduction to the observational data and theoretical concepts
underlying modern astronomy astrophysics in a nutshell is designed for advanced
undergraduate science majors taking a one semester course this well balanced and up to
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date textbook covers the essentials of modern astrophysics from stars to cosmology
emphasizing the common familiar physical principles that govern astronomical phenomena
and the interplay between theory and observation in addition to traditional topics such as
stellar remnants galaxies and the interstellar medium astrophysics in a nutshell introduces
subjects at the forefront of modern research including black holes dark matter gravitational
lensing and dark energy all updated with some of the latest observational results to aid
physical understanding mathematical derivations are kept as simple short and clear as
possible and order of magnitude estimates dimensional analysis and scaling arguments are
frequently used these no nonsense back of the envelope calculations train students to think
like physicists the book is amply illustrated with simple clear figures and each chapter ends
with a set of problems in addition to serving as a course textbook astrophysics in a nutshell
is an ideal review for a qualifying exam and a handy reference for teachers and researchers
the most concise and up to date astrophysics textbook for science majors contains a broad
and well balanced choice of traditional subjects and current research topics uses simple
short and clear derivations of physical results trains students in the essential skills of order
of magnitude analysis includes teaching problems with each chapter
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