


* Black Holes (Amanda Lear)

* I'm trying to understand why
Like a black hole in the sky....

A door opening on a new dimension...
It’s another time
And it's another space
It’s something that science can't describe
No one has ever seen (??7)
No one has ever been
A black hole in the sky, why?
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Shadows as a tool to evaluate black hole parameters and a dimension of spacetime
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ARTICLE INFO ABSTRACT
Am}‘le history_: Shadow formation around supermassive black holes were simulated. Due to enormous progress in obser-
Available online xxxx vational facilities and techniques of data analysis researchers approach to opportunity to measure shapes

and sizes of the shadows at least for the closest supermassive black hole at the Galactic Center. Measure-
ments of the shadow sizes around the black holes can help to evaluate parameters of black hole metric.
Theories with extra dimensions (Randall-Sundrum I[I braneworld approach, for instance) admit astro-
physical objects (supermassive black holes, in particular) which are rather different from standard ones.
Different tests were proposed to discover signatures of extra dimensions in supermassive black holes
since the gravitational field may be different from the standard one in the general relativity (GR)
approach. In particular, gravitational lensing features are different for alternative gravity theories with
extra dimensions and general relativity. Therefore, there is an opportunity to find signatures of extra
dimensions in supermassive black holes. We show how measurements of the shadow sizes can put con-
straints on parameters of black hole in spacetime with extra dimensions.

© 2011 Elsevier B.V. All rights reserved.
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a sufficiently massive star, when it dies, will collapse
under its own gravity to a single point.

But Einstein didn't believe in black holes, Chapline
argues. "Unfortunately", he adds, "he couldn't
articulate why." At the root of the problem is the
other revolutionary theory of twentieth-century
physics, which Einstein also helped to formulate:
quantum mechanics.

It's a near certainty In general relativity, there is
:')’(?:tb'ac" holes don’t no such thing as a 'universal

_ time' that makes clocks tick at
E;aem?r;gnececriegllrzgre National the same rate everywhere.
Laboratory Instead, gravity makes clocks

run at different rates in
different places. But quantum mechanics, which
describes physical phenomena at infinitesimally small
scales, is meaningful only if time is universal; if not,
its equations make no sense.

This problem is particularly pressing at the boundary,
or event horizon, of a black hole. To a far-off
observer, time seems to stand still here. A spacecraft
falling into a black hole would seem, to someone
watching it from afar, to be stuck forever at the
event horizon, although the astronauts in the
spacecraft would feel as if they were continuing to
fall. "General relativity predicts that nothing happens
at the event horizon," says Chapline.

Quantum transitions

However, as long ago as 1975 quantum physicists
argued that strange things do happen at an event
horizon: matter governed by quantum laws becomes
hypersensitive to slight disturbances. "The result was
quickly forgotten," says Chapline, "because it didn't
agree with the prediction of general relativity. But
actually, it was absolutely correct."”

This strange behaviour, he says, is the signature of a
'quantum phase transition' of space-time. Chapline
argues that a star doesn't simply collapse to form a
black hole; instead, the space-time inside it becomes
filled with dark energy and this has some intriguing
gravitational effects.
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If the dark-energy star is big enough, Chapline
predicts, any electrons bounced out will have been
converted to positrons, which then annihilate other
electrons in a burst of high-energy radiation.
Chapline says that this could explain the radiation
observed from the centre of our galaxy, previously
interpreted as the signature of a huge black hole.

He also thinks that the Universe could be filled with
'primordial' dark-energy stars. These are formed not
by stellar collapse but by fluctuations of space-time
itself, like blobs of liquid condensing spontaneously
out of a cooling gas. These, he suggests, could be
stuff that has the same gravitational effect as normal
matter, but cannot be seen: the elusive substance
known as dark matter.
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2012 Crafoord Prize in Astronomy Goes to Genzel & Ghez

The Royal Swedish Academy of Sciences has decided to award the Crafoord Prize in
Astronomy 2012 to Reinhard Genzel, Max Planck Institute for Extraterrestrial Physics,
Garching, Germany and Andrea Ghez, University of California, Los Angeles, USA, "for
their observations of the stars orbiting the galactic centre, indicating the presence of a
supermassive black hole".

The Dark Heart of the Milky Way

This year's Crafoord Prize Laureates have found the most reliable evidence to date that
supermassive black holes really exist. For decades Reinhard Genzel and Andrea Ghez,
with their research teams, have tracked stars around the centre of the Milky Way galaxy.
Separately, they both arrived at the same conclusion: in our home galaxy resides a giant
black hole called Sagittarius A*.



Reinhard Genzel, Prof. Dr.

Max Planck Institute for Extraterrestrial Physics, Garching

Curriculum Vitae

Born on March 24, 1952 in Bad Homburg v.d.H. Study of physics Bonn Univ.,
doctorate Max Planck Institute for Radioastronomy Bonn (1978), Postdoctoral
Fellow, Harvard-Smithsonian Center for Astrophysics (1978-1980), Cambridge, MA,
Associate Professor of Physics and Associate Research Astronomer, Space Sciences
Laboratory, University of California, Berkeley (1981- 1985), Full Professor of Physics,
University of California, Berkeley (1985-1986), Director and Scientific Member at
the Max Planck Institute for Extraterrestrial Physics (since 1986), Honorary Professor
Munich Univ. (since 1988), Full Professor of Physics University of California Berkeley
(since 1999).



http://www.mpg.de/151550/extraterrestrische_physik

American citizen. Born 1965 in New York City,
NY, USA. Ph.D. 1992 at California Institute of
Technology, Pasadena, CA, USA. Professor at
University of California, Los Angeles, CA, USA.
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The Anna-Greta and
Holger Crafoord Fund

PHOTO: MARKUS MARCETIC

BACK ROW: LENNART NILSSON, WALTER FISCHER, GUNNAR 6QUIST, GEORGIA DESTOUNI,
SVANTE LINDQVIST. FRONT ROW: MARGARETA NILSSON, WALTER MUNK,
H.M. KING CARL XVI GUSTAF, H.M. QUEEN SILVIA, EBBA FISCHER.
The Fund was established in 1980 by a donation to the Royal Swedish Academy
of Sciences from Anna-Greta and Holger Crafoord. The Crafoord Prize was
awarded for the first time in 1982. The purpose of the Fund is to promote basic
scientific research worldwide in the following disciplines:

ASTRONOMY AND GEOSCIENCES BIOSCIENCES POLYARTHRITIS
MATHEMATICS WITH EMPHASIS ON ECOLOGY

Support to research takes the form of an international prize awarded annually
to outstandig scientists, and of research grants to individuals or institutions in
Sweden. Both awards and grants are made according to the following order:

year1:  Astronomy and Mathematics
year 2:  Geosciences

year3: Biosciences

year 4: Astronomy and Mathematics
year5:  Geosciences

year 6: Biosciences

etc.



Prizes awarded
The Crafoord Prize has been awarded:

2010 WALTER MuNK. Scripps Institution of Ocea-
nography, University of California, San
Diego, La Jolla, CA, USA, “for his pioneering
and fundamental contributions to our under-
standing of ocean circulation, lides and waves,
and their role in the Earth’s dynamics”.

PHOTO: MARKUS MARCETIC

WALTER MUNK

TOSHIO HIRANO CHARLES DINARELLO TADAMITSU KISHIMOTO

2009 CHARLEs DINARELLO, University of Colorado School of Medicine,
Denver, USA, TapamiTsu KisHimoTo, Osaka University. Japan and
TosHio HirRaNo. Osaka University, Japan, “for their pioneering work
10 isolate interleukins, determine their properties and explore their role
in the onset of inflammatory diseases.

2008 MAxIM KONTSEVICH,
THES, France, and
EDWARD WITTEN,
Institute forAdvan-
ced Study, USA, “/or
their important contri-
butions to mathematics

inspired by modern

theoretical physics”, and
RASHID ALIEVICH SUNYAEV, Max Planck Institute for Astrophysics,
Germany, for his decisive contributions 1o high-energy astrophysics and

MAXIM KONTSEVICH (LEFT) AND EDWARD WITTEN (RIGHT)

cosmology, in particular processes and dynamics around black holes and
neutron stars and demonstration of the diagnostic power of structures in the
background radiation.




1993

1992

1991

1990

1989

1988

SEYMoUR BENzER. California Institute of
Technology, USA, “/or his pioneering genetical
and neurophysiological studies on behavioural
mutants in the fruit fly, Drosophila melanogas-
rer, and WiLLiam D. Hamitton, University
of Oxford, UK. “for his theories concerning kin
selection and genetic relationship as a prerequisite

Jor the evolution of altruistic behavior. SEYMOUR BENZER

ADOLF SEILACHER, Institut und Museum fiir Geologie und Paliontologie.
Germany, “for his innovative research concerning the evolution of life in
interaction with the environment as documented in the geological record”.

ALLAN R. SANDAGE, The Observatories of
the Carnegie Institution of Washington,
USA, “for his very important contributions
10 the study of galaxies, their populations

of stars, clusters and nebulae, their evolution,
the velocity-distance relation (or Hubble

relation), and its evolution over time'.

ALLAN R. SANDAGE

PauL R. EHRLICH, Stanford University, USA, “for his research on the
dvnamics and genetics of fragmented populations and the importance of the
distribution pattern for their survival probabilities, and EDWARD O.
Witson, Harvard University, USA, for the theory of island biogeography
and other research on species diversity and community dynamics on islands
and in other habitats with differing degrees of isolation”.

James vaN ALLeN. University of lowa, USA, “for his pioneering explo-

ration of space, in particular the discovery of the energetic particles trapped
in the geomagnetic field which forms the radiation belts — the Van Allen bells
—around our planet Earth’.

PIERRE DELIGNE, Institute for Advanced Study, USA, and ALEXANDRE
GroTHENDIECK, Université des Sciences et Techniques du Languedoc,
France, “for their fundamental research in algebraic geometry”. (Mr Groth-
endieck declined his prize.)




1999

1998

1997

1996

1995

1994

Sundamental work on developing and apply-

JOHN MAYNARD SMITH, University of
Sussex. Great Britain, ERNST MAYR,
Harvard University, Cambridge MA, USA,
and GEORGE C. WiLLIAMS, State University
of New York, USA, “for their fundamental

contributions lo the conceptual development

of evolutionary biology”
ERNST MAYR

Don L. ANDErsoN, California Institute of

Technology. Pasadena CA, USA, and AbAM M. DZIEWONSKI,

Harvard University, Cambridge MA. USA, “for their fundamental

contributions to our knowledge of the structures and processes in the

interior of the Earth.

FRED HovLe, UK and EpwiN E. SALPeTER, Cornell University, Ithaca,
NY. USA, “for their pioneering contributions to the study of nuclear proces-
ses in stars and stellar evolution”.

LorDp ROBERT M. May, University of Oxford,
UK, “or his pioneering ecological research con-
cerning theoretical analysis of the dynamics of
populations, communities and ecosystems.

WiLLI DANsGAARD, Kobenhavns Universitet,
Denmark, and NICHOLAS SHACKLETON,
University of Cambridge, UK. “/or their

ing isotope geological analysis methods for the
study of climatic variations during the Quater-
nary period”.

SimonN DonaLbson, University of Oxford,
UK, for his fundamental investigations in four-

WILLI DANSGAARD (LEFT) AND
NICHOLAS SHACKLETON (RIGHT)

dimensional geometry through application of
instantons, in particular his discovery of new
differential invariants, and SHING-TUNG Yau, Harvard University,

USA, “or his development of non-linear techniques in differential geometry

leading to the solution of several outstanding problems.




2007 RoBERT L. TRIVERs, Rutgers University,
USA, for his fundamental analysis of social
evolution, conflict and cooperation.

2006 WALLACE S. BROECKER, Lamont-Doherty
Earth Observatory, Columbia University,
USA, “for his innovative and pioneering
research on the operation of the global carbon
cycle within the ocean atmosphere-biosphere
system, and its interaction with climate.

2005 JAmEs E. GUNN and P. JAMES E. PEEBLES,
Princeton University, USA, and SIR MARTIN
J. Rees, Cambridge University, UK, “/or
contributions towards understanding the large-
scale structure of the Universe.

2004 EUGENE C. BUTCHER, Stanford University,
USA. and TimoTHY A. SPRINGER, Harvard
Medical School, USA, “for their studies on
the molecular mechanisms involved in migra-
tion of white blood cells in health and disease”.

2003 CARL R. WoEsk, University of Illinois, USA,

P.JAMES E. PEEBLES (ABOVE)
“for his discovery of a third domain of life. AND LORD MARTIN J. REES

2002 DAN P. McKeNzie, University of Cambridge, UK, “/or fundamental
contributions 1o the understanding of the dynamics of the lithosphere, parti-
cularly plate tectonics, sedimentary basin formation and mantle melting.

2001 Acain Connes, THES and College de France, Paris, “for his penetra-
ting work on the theory of operator algebras and for having been a founder
of the non-commutative geometry”.

2000 RAVINDER N. MaINI and MARc FELDMANN, both of the Kennedy
Institute of Rheumatology, London, UK. “for their definition of
TNF-alpha as a therapeutic large! in rheumatoid arthritis.
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