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ack Holes In a Violent Universe

Action: what we are aiming at ...

ack Holes drive our Universe !

are the most important questions we are
Sing?
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COST Actions: global participation (status: June 2010)
COST (European Cooperation in Science and Technology) is one of the longest-running

European instruments supporting cooperation among scientists and researchers across
Europe |

-
Canada (18} (44)
18
[ﬂ]{ )
Andoarra ™ .
Japan (11)
@) GChina {4}.' 1
Moroeza IE_J_ alestinian auth. (1) Rep of Korea (4)
) al:iﬂan (1)
Mesica (2) Ik Egypt : Hnn.g Kong (2)
Sudan (1 o
B ndia {5}
Colombia (2) Eiﬁl?ﬂpﬂ'l‘ﬂ 2
Mawritius (1)
[ 1
Brazil (4)
@ COST countries
Chile {1) B Uruguay (1)
MNeighbouri South Africa (23)
mﬂ:ﬂ " Argentn Iaaa (41)
() Reciprocal I

agreements "
countries

356 participations in 129 Actions (36 countries)

S L COST Overview June 2010 - 6 T OMes Thbodh oF o Coplbacs

thi ELF RTD Framenverk Programima



\

__“._______..._____ W ____u __________ __
__ T —__ 0
“

—__— _._-___r_.m_! ‘:
-_a ..._._ ‘___l___ﬂ__"_

_____ .___.___u___

)

__m N

__ w ___ - [o>
_____ ..... : ,._H L__W_____ﬁ __.ﬂm__ " 5
. Gy o~ ____Z
Woe s iy _______m______ __i
24
o

___.___

__,_..._.....____—___...._

-

o 89
f_A_____“_,____

_— sk

___l_ﬁm_m__—._.u

———
-.rll
s

+ 7_
-l
j._.___m _77
I

Who we are .
Black Hole scientists
from 22 countries



Black Holes are the engines Gaé?;t:iﬁ Sglr;ter
of our Universe‘s history

Supermassive-BIack Holes




How did BHs form in the early Universe?

Primordial BHs — were they formed? Can their existence be proven ?

How do mergers work?

How do BHs grow?

Merger?
Accretion? .. "1 What kind of new physics
PRt describes BHs ?
, W
How can we
directly proof the Galactic How massive can steliar BHs be? How do they form?
Center BH?

What will gravitational waves tell us about the BHs?
And when will they be detected?
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Our Primary Objectives

— To enhance the understanding of
the BH-phenomenon and its
Impact on the evolution of our
Universe

— To study the fundamental laws of
nature using an

multi-disciplinary and
multi-dimensional approach
to BH-research

— To use BHs as
~laboratories” to test
new physical concepts




The Working Groups
and Science
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Quantum Black Holes at the LHC Primordial Black Holes
Mgy ~ 10*%g Mg, ~ 1018 g

<The Theory of Everything

=Constraints about the energy scale
of the Universe =Possible remnants of early Universe

<How many dimensions ? from initial density fluctuations
<Hawking radiation,

possible detection by Fermi?
gravity

.

.

Fermiyg R s S ‘k gt o
Gamma-ra ce Telascope .
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e Questions to be addressed by this WG include:

— What is the possibility of detecting the primordial black
holes evaporating in our Galaxy and close neighbourhood
to our Earth?

— How can the evaporation of the primordial black holes be
modelled?

— Can Quantum Black Holes play a key role in the search for
a quantum theory of gravity?

— What is the role of Black Hole entropy?

— Any evidence or constraints for GRB observations
originating in the evaporation from Quantum Black Holes?




WG2: Stellar Black Holes /
Pulsars (1 M, < Mg, <100 M,)

. optical infrared : X-rays &optical

.NASA/I;SA , i . : ' ; Spitzer Hubble & Chandra

o P =Pulsars as precise cosmical clocks
. T==ma -probes for strong gravity :

g T space-time in violent conditions
=] H.Eramer n ~

eDirect Detection & study of gravitational wave
background by pulsar- timing arrays ;\_

9 W. Folkner, LISA, JPL




W | o EY 7 < 9 WG2: stellar Black Holes /
O Sy @ == Pulsars (1 M, < Mg, < 100 M,)
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e Science topics for this WG:

— Search for a pulsar orbiting a Black Hole to probe how
space and time behave under extreme conditions

— Search for a pulsar in orbit around the Galactic Centre
Black Hole to probe its curved spacetime

— Investigate the gravitational wave background produced
by the ensemble of SMBH binaries (hano-Hz gravitational
wave signals) and gain insight into the history of SMBH
mergers throughout the history of the Universe

— Detect single merger events of SMBH binaries (with 100

million to one billion solar masses out to a distance of
several 100 million light years)




: Galactic Center BH
(~4x10° M,)
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N \/’“" | ‘_WG3 Galactic Center BH

e This WG is interested In:

— High resolution 1mm-VLBI observations of SQrA* -
the event horizon - the Black Hole and the
siihouette of radiation surrounding it

— Investigations of the extremely rapidly variable
(near-infrared and X-ray) emission of SgrA* to
understand accretion and emission of this most
weakly accreting Black Hole

— Prepare observations of the nuclear star cluster

— Strong overlap with WG2 and WG4 - synergies
wanted!!
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Sy Robert Gendler

Normal
Galaxies

NASA/CXC; NRAOIVEA, Digitized Sk

. Active
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lactic Nug

y Survey,

Colliding
Galaxies

Starburst
galaxies

NASA, ESA, and the

Hubble SM4 ERO Team

k. 7 .

NASA/JPL-Caltéeh/Subaru

11
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e This WG deals with questions such as:

— When and how did the first SMBHs form in the early
Universe?

— What is the relative importance of accretion and mergers
In the growth of the SMBH masses and in the evolution of
their spin?

— How are jets formed, accelerated and collimated?
— What do jets consist of?
— How to find SMBH binary systems observationally?

— How to model SMBH binary merger? With conservative
dynamics and including dissipative elements




How our
COST-Action works




How COST works

Conferences

Short Term Scientific Missions=
~scientific travelling®

Encyclopedia



BLack HOLES IN A VIOLENT UNIVERSE
AcTion mp0905

“The goal of COST is to ensure that Europe holds a strong
position in the field of scientific and technical research

Hence the funding and support for:

Short Term Scientific Missions (STSMs)



FiInd out more about our Action MP0905 at:

http://www.mpifr-bonn.mpg.de/div/vibi/COST/

BLACK HOLES IN A VIOLENT UNIVERSE
AcTtion mMp0S05

i Soon to come:
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tome oo i s il i Black Hole News (worldwide)
Sclence & Working Black Hole phyibcs 8 both fundamentsl and brobd ranging and
Groups hence multidscipinary, The world’s first open and Nexible retwork
e on BH résaarch will countersct the existing fragmentation of this
resgarch feid. To attack the ntary and far-reaching & nde =
ek e gy gl Gender Forum
Exchangs Visita reguined. 11 will Connect SELFONGMEnt from @l waveleagth fegimes
(STSM) (from low energy rodio bands up 10 uitre-high energies such as
e TeW]), worlkdng on all mass scales of Slack Holes, e from the
smaliest structures up to the largest masses in the Universe (e
Quancum B o SHBH), web sy and parice shysces o - Results from STSM travellers
S — wel as theoretclans, observers and software and technoiogy

developerd. By strengthesing Europes scentific Aetworking
copacities in BH  ressarch, Europe’s leading ke in the
Mamber Ares imternational compatition wil be enhanced. The coliasboration of
EOOTIELE ahd efgineds N thie ACOA Wil ales catalyse an
Increase of Curopean Industrial competithencss i meet the
technological chalienges of upcoming lage-scale facities (e.g.
E-ELT, SKA}

Mailing list
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Contact
was Ind WGe & MC Heatings in Valancis [15-14 Sap. 2010

ACTION MP0905




NOTHING'S PERFECT
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