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2. SKUTECNOST ZA UPLYNULE OBDOBI - 2006
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2.2. CASOVY POSTUP PRACI

Komentaf k metodice a casovému postupu praci a priibéhu aktivit za uplynulé obdobi

Ustaveni Centra Teoretické Astrofyziky a zahajeni jeho Cinnosti probéhly podle piivodniho planu na jate
2006 ihned po schvaleni projektu MSMT. Nékteré aktivity bylo mozno zahjit jiz v bieznu 2006 dalsi pak
byly zahajovany béhem roku. Velké usili bylo vénovéano ptipravé a pribéhu Valného shromazdéni
Mezinarodni Astronomické Unie (IAU) v srpnu 2006 v Praze. Cely zavér roku byl ovlivnén pfipravou
sbornikli z nékolika Sympozii tohoto Valného shromazdéni a sepisovanim zprav o jeho ptipraveé (viz.
priloha).

2.2.1. AKTIVITY USKUTECNENE v roce 2006

Cislo aktivity

01

Ke kterému dil¢imu cili se aktivita vztahuje

V2006 - Zahajeni ¢innosti Centra. Matematicky presné formulovani modeli relevantnich pro...
Nazev (cil)aktivity

Zahajeni Cinnosti Centra



Zahajeni aktivity

1.3.2006

Ukonceni aktivity

31.12.2006

Popis aktivity

Byl ustaveny potfebné mechanismy na vSech tfech feSitelskych pracovistich a byly podepsany potifebné
smlouvy. Byla svoldana informacni schiizka zastupci feSitelskych pracovist’, ktera se uskutecnila na
Astronomickém ustavu AV CR. Byl zprovoznén internetovy server a uvedeny do chodu webové stranky
Centra na adrese .

Skutec¢né Indikatory dosazeni - vysledky aktivity

Prvni vysledky byly publikovany tiskem. Dal$i informace jsou uvedeny a priibéZzné aktualizovany na
webovych strankach Centra.

Personalni obsazeni Centra klicovymi védeckymi pracovniky se rychle stabilizovalo, do prace Centra se
zapojila i fada mladych vyzkumnikd, jejichZ zdrojem jsou zejména vysokosSkolska pracovisté Centra.
Odbornych aktivit Centra se ti€astni rovnéZ renomovani domdci a zahrani¢ni odbornici, a proto je od pocatku
odborna uroven provadéného vyzkumu na Spickové mezinarodni drovni.

Nové ustavené Centrum plni jako jeden ze svych hlavnich cilg, jimZ je vychova mladych védeckych
pracovniki a studentl. Na vSech tfech pracovistich Centra se pregradualni i postgradualni studenti ucastni
vyzkumnych praci a feSi vyzkumné tikoly prostfednictvim svych semestralnich, ro¢nikovych, diplomovych a
doktorskych praci.

Skutec¢né prostiedky ovéreni - forma zpracovani a predani vysledku aktivity

Za nejpriikaznéjsi vysledky feSeni projektu povazujeme publikace pfipravené pro odborné ¢asopisy. Nékteré
prace jiz vySsly tiskem, dal$i jsou nyni v rizném stupni rozpracovanosti.

Centrum ma prostfednictvim svych pracoviSt’ pevné vazby na vyznamné projekty feSené v ramci Evropské
unie. S tim souvishi i podil pracovniki Centra na jednanich o pfistupu Ceské republiky do Evropské jizni
observatofe (ESO), organizace Valného shromazdéni Mezinarnodni astronomické unie (IAU) v Praze (srpen
2006, Kongresové centrum Praha, pfes 2400 tc¢astnik) nebo vyzkumné aktivity v ramci dvou projekta
kooperace CR se Evropskou kosmickou agenturou (ESA PECS).

Cislo aktivity

02

Ke kterému dil¢imu cili se aktivita vztahuje

V2006 - Zahajeni ¢innosti Centra. Matematicky presné formulovani modeld relevantnich pro...
Nazev (cil)aktivity

Prvni odborné vysledky -- publikace a pfednasky

Zahajeni aktivity

1.3.2006

Ukonceni aktivity

31.12.2006

Popis aktivity

Byly pfipraveny do tisku, publikovany a katalogizovany prvni publikované odborné vysledky pfipravené v
souvislosti s ¢innosti Centra.

Seznam publikaci je soucasti predkladané zpravy a v priibéZzné aktualizované formé ho uvadime na
internetovych stranka Centra. Odborné publikace jsou takike bez vyjimky uvéfejiovany v mezinarodnich
impaktovanych odbornych periodikach a vétSina publikaci je dostupna jak v tisténé formé tak elektronicky v
databazi NASA Astrophysics Data Systems.

Jako jeden z prikladl odbornych vysledkli uvadime podrobnéji pouze tfi témata:



1. Rozsahla studie na téma Interakce galaxii — Magellanovy oblaky a M1é¢na draha (Adam RutZicka, Jan
Palous a Christian Theis). V této praci se diskutuji pozorovani vzdalenych oblasti Vesmiru, jezZ prokazuji, ze
galaxie vznikaji a vyvijeji se ve skupindach, které dale formuji hierarchicky systém galaktickych kup a
superkup. V téchto soustavach nutné dochazi ke kolizim rGzné intenzity, jejichz vliv na vyvoj a vnitini
strukturu interagujicich galaxii je zasadni. Dokladem zminénych procesti je existence asymetrickych,
prostorové rozsahlych struktur tvofenych proudy hvézd a plynu, které byly pozorovany u mnoha
vicenasobnych systému (napt. NGC4038/4039 — Antennae), nebo turbulentnich plynnych most mezi
sousedicimi galaxiemi, které jsou pfiznakem probihajici vymény hmoty (napf. Magellanovy oblaky).
Teoretické studie galaktickych interakci popsaly zasadni fyzikalni mechanismy téchto procesi (Toomre&
Toomre 1972). Nicméné k plnému porozuméni vyznamu vzajemnych setkani ve skupinach galaxii je nutna
aplikace modeli na konkrétni pozorované soustavy. I pfi soucasné trovni astronomickych pfistrojt je velmi
obtiZné urcit zakladni fyzikalni parametry galaktickych interakci, jejichZ znalost je ovSem zcela zasadnim
predpokladem pro jednoznacné nalezeni odpovidajiciho modelu dané soustavy. Jako mozné feSeni tohoto
problému jsme navrhli a implementovali automatickou optimaliza¢ni metodu (genetické algoritmy), ktera
umoziuje prohledavat rozsahlé prostory parametr(i na zakladé srovnavani modeli a pozorovani. Efektivita
navrzZeného postupu je zavisla na kvalité pozorovacich dat, a proto jsme se zamefili na blizké satelity M1é¢né
drahy — Velky a Maly Magellaniv oblak — jejichz interakce je detailné zmapovana prostfednictvim Cetnych
pozorovani v emisni ¢afe neutralniho vodiku. Vysledkem naSeho projektu je prvni podrobna analyza vSech
vyvojovych scénari interakce mezi Magellanovymi oblaky a Mlé¢nou drahou, které jsou v souladu se
soucasnymi pozorovanimi. Ukazali jsme, Ze informace o struktufe a kinematice neutralniho vodiku
asociovaného s Magellanovymi oblaky umoziuji zptfesnit dosavadni tidaje o vlastnim pohybu
Magellanovych oblaki a také dovoluji urcit prostorové rozloZeni temné hmoty v Mlécné draze (viz Razicka
et al. 2006).

2. Vliv silné gravitace na polarizaci zafeni kompaktnich objektu (Jifi Hordk a Vladimir Karas)

Ve dvou souvisejicich pracech studujeme rozptyl zafeni a jeho polarizaci v blizkosti kompaktni hvézdy nebo
cerné diry. Bereme v uvahu vliv silné gravitace jak na pohyb rozptylujicich ¢astic, tak i fotonti. Kone¢nym
cilem tohoto vyzkumu je prokazat existenci horizontu udalosti a touto cestou dokazat pfitomnost cernych dir
v redlnych kosmickych objektech. To pfedstavuje sloZzity ukol, jehoZ feSeni muZe byt dosud daleko pfed
nami. V predloZenych pracech navrhujeme a zkoumame technicky ponékud snazsi tlohu, ktera vSak rovnéz
nebyla dosud vyfeSena: vyuZiti efektu tzv. retrolensingu k prokazani gravitacné silné fokusovanych
fotonovych trajektorii, které by mély vznikat v blizkosti ultrakompaktnich hvizd nebo ¢ernych dér. V pracich
ukazujeme, Ze rozptylené svétlo by mélo vykazovat charakteristické zmény zafivého toku a polarizace,
jejichZ ¢asové vlastnosti jsou dany souhrou gravitacniho ohybani paprsku a jejich vzajemného zpozdéni.

3. Zachyt elektronu na molekulach a jeho vyznam v astrofyzice (Jifi Horacek a kol.)

Byl diskutovan proces disociativniho zachytu elektronu na molekule (reakce typu e + AB --> A + B-) a jeho
inverze asociativniho odtrZeni elektronu od aniontu. Byl vysvétlen teoreticky popis téchto procest zaloZeny
na teorii nelokalniho rezonan¢niho modelu a vysledky byly porovnany s experimentalnimi daty. Centrem
pozornosti byla molekula vodiku a role procesu disociativniho zachytu elektronu na vodiku v raném vesmiru.
Pozornost byla vénovana rovnéz astrofyzikalnimu vyznamu diskutovanych reakci.

Ve vSech tfech uvedenych pfipadech jakoZz i v ostatni odborné ¢innosti Clenil Centra se jedna o typicky
zéakladni vyzkum ptfedevsim teoretického charakteru. V nedavném obdobi jsme doplnili piivodni pfevazné
analyticky pristup rovné€z o detailni numericka porovnani vysledki s observa¢nimi daty. Vyuzivame k tomu
napiiklad rentgenova spektra ziskavana pomoci detektori umisténych na druzicich (BeppoSAX, XMM-
Newton). Tyto udaje se jevi velmi zasadni pro studium kompaktnich objektt a ¢ernych dér. Projekt Centra
rovnéZ umoznil ucast studentli na vyzkumu, jehoZ hlanim vystupem jsou publikované ¢lanky a disertace. O
naSich vysledcich jsme referovali na Matematicko-fyzikalni fakulté¢ UK Praze, na Ptirodovédecké fakulté
Slezské univerzity v Opavé a na Astronomickém tstavu AV CR v Praze a Ondfejové v ramci pravidelnych
seminaiti. Rovnéz jsme prednesli pfednaSky o dosaZenych vysledcich v zahrani¢i, napt. na Observatoire
Paris-Meudon, Copernichus Astronomical Centre Warsaw a;.



Skutecné Indikatory dosaZeni - vysledky aktivity
Bicak J. (2006), "Einstein equations: exact solutions", in Encyclopedia of Mathematical Physics, eds. J.-P.
Francoise, G. L. Naber and S. T. Tsou (Oxford: Elsevier), ISBN 978-0-1251-2666-3, vol. 2, pp. 165-173

Bicak J., Kubiznak D. (2006), "Ultrarelativistic sources in nonlinear electrodynamics", Phys. Lett. B, 636,
142

Bicak J., Karas V., Ledvinka T. (2006), "Black holes and magnetic fields", in the proceedings of Black Holes:
from Stars to Galaxies, IAU Symposium No. 238 (21-25 August 2006, Prague), eds. V. Karas & G. Matt,
Cambridge University Press, in preparation

Goosmann R. W., Czerny B., Mouchet M., Ponti G., Dovciak M., Karas V., Rozanska A., Dumont A.-M.
(2006), "The structure and X-ray radiation spectra of illuminated accretion disks in AGN. III. Modeling
fractional variability", Astronomy and Astrophysics, 454, 741-752

Goosmann R. W., Czerny B., Mouchet M., Dovciak M., Karas V., Ponti G., Rozanska A., Dumont A.-M.
(2006), "Magnetic flares in Active Galactic Nuclei: Modeling the iron Kalpha-line", in Variable and Broad
Iron Lines around Black Holes, the proceedings of the ESAC Workshop, eds. A.C. Fabian & N. Schartel,
Astronomische Nachrichten, 327, 977-980

Horak J., Karas V. (2006), "Twin-peak quasiperiodic oscillations as an internal resonance", Astronomy and
Astrophysics, 451, 377-386

Horak J., Karas V. (2006), "Polarization of light from warm clouds above an accretion disk: effects of strong
gravity near a black hole", PASJ, 58, 203-209

Horak J., Karas V. (2006), "On the role of strong gravity in polarization from scattering of light in relativistic
flows", MNRAS, 365, 813-826

Karas V. (2006), "Theoretical aspects of relativistic spectral features", invited lecture in Variable and Broad
Iron Lines around Black Holes, the proceedings of the ESAC Workshop, eds. A.C. Fabian & N. Schartel,
Astronomische Nachrichten, 327, 961-968

Katz J., Lynden-Bell D., Bicak J. (2006), "Gravitational energy in stationary spacetimes", Class. Quant.
Grav., 23, 7111-7128

Martocchia A., Matt G., Belloni T., Feroci M., Karas V., Ponti G. (2006), "The XMM-Newton view of GRS
1915+105", Astronomy and Astrophysics, 448, 677-687

Razicka A., Palous J., Theis Ch. (2006), "Is the dark matter halo of the Milky Way flattened?", astro-
ph/0608175

Tenorio-Tagle G., Wunsch R., Silich S., Palous J. (2006), "On the hydrodynamics of the matter reinserted
within superstellar cluster", astro-ph/0612184

Kovat J., Stuchlik Z. (2006), "Forces in Kerr Space-Times with a Repulsive Cosmological Constant", Int.
Journal of Modern Phys., 21, 4869

Stuchlik Z., Kovart J. (2006), "Equilibrium conditions of spinning test particles...", Classical and Quantum
Gravity, 23, 3935

Skutecné prostiredky ovéreni - forma zpracovani a predani vysledku aktivity
Za nejprikaznéjsi vysledky feSeni projektu povaZujeme publikace pfipravené pro odborné ¢asopisy. Nékteré
prace jiz vysly tiskem, dalsi jsou nyni v rizném stupni rozpracovanosti.



ProtoZe zde predkladame zpravu za prvni rok trvani Centra, je pfirozené Ze vétSina publikaci navazuje na
drivéjsi badatelské aktivity Clenil Centra, které dale rozviji.

Uplny seznam publikaci s texty jednotlivych ¢lankd, informacemi o pfednaskach pro studenty a dalsimi
podrobnostmi je dostupny na internetovém serveru pracovisté pod adresou ,,http://astro.mff.cuni.cz/karas/“ a
v databazich ,NASA/ADS* a ,,astro-ph“.

Cislo aktivity

03

Ke kterému dil¢imu cili se aktivita vztahuje

V2006 - Zahajeni Cinnosti Centra. Matematicky pfesné formulovani modelt relevantnich pro...

Nazev (cil)aktivity

Odborné seminare

Zahajeni aktivity

1.3.2006

Ukonceni aktivity

31.12.2006

Popis aktivity

Byly poradany pravidelné odborné seminate, jichZ se ti€astnili pracovnici Centra, studenti a doktorandi, a
zahrani¢ni spolupracovnici z partnerskych pracovst'.

Skutec¢né Indikatory dosazeni - vysledky aktivity

Lecture Day -- Richard Wunsch, Adéla Kawka, Vladimir Karas, Otakar Svitek, Pavel Bakala: Reports from
the Center for Theoretical Astrophysics 2006, Dec 11, 10:00; takes place at the Academy of Sciences,
Narodni 3

Ulrich Klein: Rotation curves of disk galaxies -- new perspectives (Argelander-Institut f. Astronomie, Bonn
University), Nov 21, 14:00

Ivana Stoklasova: OASIS in centers of Seyfert galaxies -- 3D spectroscopy (Astronomical Institute, Academy
of Sciences), Oct 30, 14:00

Pavel Jachym: Gas stripping in galaxy clusters (Astronomical Institute, Academy of Sciences), Oct 23, 14:00

Jiri Kovat: Optical reference geometry, inertial forces and Kerr-de Sitter spacetimes (Institute of Physics,
Silesian University, Opava), Oct 16, 14:00

Vladimir Karas: General relativity effects in spectra of accretion discs (Astronomical Institute, Academy of
Sciences), Oct 09, 14:00

Lecture Day with Theoretical Physics -- Donald Lynden-Bell; Rene Goosmann; Marian Karlicky & Miroslav
Barta, May 31, 14:00; takes place in Ondrejov

Jaroslava Schovancova: Motion of charged particles in electromagnetic and gravitational fields II
(Astronomical Institute, Charles University, Prague), May 22, 14:00

Ladislav Rob: High Energy Stereoscopic System (HESS) and some of its recent results (Institute of Particle
and Nuclear Physics, Charles University, Prague), May 15, 14:00

Bozena Czerny: Active galactic nuclei (Copernicus Astronomical Center, Warszaw), Apr 24, 13:00; takes
place in Ondrejov



Deanna Matthews: High-resolution HI observations of the Magellanic Stream (La Trobe University,
Australia), Apr 18, 14:00

Marc Freitag: Galactic nucleus dynamics (Institute of Astronomy, Cambridge), Apr 10, 14:00

Adam Ruzicka: Is the Milky Way dark matter halo flattened? (Astronomical Institute, Academy of Sciences),
Apr 27, 14:00

Jifi Podolsky: Accelerating and rotating black holes (Institute of Theoretical Physics, Charles University,
Prague), Mar 13, 14:00

Eva Sramkova: Epicyclic oscillations of fluid tori: model implicaions for black hole spin estimates (MIT
Cambridge, Mass., USA), Oct 20, 14:00

Pavel Bakala: Virtual trip to black hole (Canakkale University, Turkey), Sep. 25, 13:00

Skutecné prostiredky ovéreni - forma zpracovani a predani vysledku aktivity
Viz program seminaii za rok 2006.

Cislo aktivity

04

Ke kterému dil¢imu cili se aktivita vztahuje

V2006 - Zahgjeni Cinnosti Centra. Matematicky pfesné formulovani modelt relevantnich pro...

Nazev (cil)aktivity

Klic¢ové pfednasky

Zahajeni aktivity

1.3.2006

Ukonceni aktivity

31.12.2006

Popis aktivity

Clenové Centra prednesli 25 prednasek na mezinarodnich konferencich. Jako piiklad zde uvadime abstrakty
dvou zvanych pfednasek. Prvni pfednaska byla proslovena zahrani¢nim ¢lenem Centra na konferenci
organizované v Praze (Dr. T. Yaqoob, IAU General Assembly, Prague, srpen 2006). Druhy ptiklad obsahuje
abstrakt zvané prednaSky ceského pracovnika Centra v zahranici (Dr. V. Karas, European Space Agency,
Madrid, Cerven 2006).

Skutecné Indikatory dosaZeni - vysledky aktivity

Dr. T. Yaqoob

An accretion disk laboratory in the Seyfert 1.9 galaxy NGC2992

IAU Symposium 238, "Black Holes: from Stars to Galaxies -- across the Range of Masses" (Prague, Czech
Republic, 2006)

Abstract. Over twenty five years of X-ray observations of the Seyfert 1.9 galaxy NGC~2992 show that it is a
promising test-bed for severely constraining accretion disk models. The previous interpretation of the
historical activity of NGC~2992 in terms of the accretion disk slowly becoming dormant over many years
and then ‘re-building' itself is not supported by new data. A recent year-long monitoring campaign with
RXTE showed that the X-ray continuum varied by more than an order of magnitude on a timescale of weeks.
During the large-amplitude flares the centroid energy of the Fe~K emission-line complex became
significantly redshifted, indicating that the violent activity was occurring close to the putative central black
hole where gravitational energy shifts can be sufficiently large. For the continuum, the Compton-y parameter
remains roughly constant despite the large-amplitude luminosity variability, with kT tau sim 15--30.



Dr. V. Karas
XMM-Newton Conference "Variable and Broad Iron Lines around Black Holes! (Madrid, Spain, 2006)

The inner parts of black-hole accretion discs shine in X-rays which can be monitored and the observed
spectra can be used to trace strong gravitational fields in the place of emission and along paths of light rays.
This paper summarizes several aspects of how the spectral features are influenced by relativistic effects. We
focus our attention onto variable and broad emission lines, origin of which can be attributed to the presence
of orbiting patterns - spots and spiral waves in the disc. We point out that the observed spectrum can
determine parameters of the central black hole provided the intrinsic local emissivity is constrained by
theoretical models.

Skutec¢né prostiredky ovéreni - forma zpracovani a predani vysledku aktivity
Knizné publikované sborniky z pofadanych konferenci.

Cislo aktivity

05

Ke kterému dil¢imu cili se aktivita vztahuje

V2006 - Zahajeni Cinnosti Centra. Matematicky pfesné formulovani modelt relevantnich pro...

Nazev (cil)aktivity

Investice do podstatného rozvoje pocitacového vybaveni

Zahajeni aktivity

1.3.2006

Ukonceni aktivity

31.12.2006

Popis aktivity

V souladu s navrhem byla na tfech fecitelskych pracoviStich Centra realizovana investice do nakupu
pocitacového vybaveni ("cluster") a postupnd instalace techniky. Nakoupena vypocetni technika se stala
soucasti pocitacovych siti jednotlivych pracoviSt’ a velmi vyrazné rozsifila jejich vykon.

Skutecné Indikatory dosazeni - vysledky aktivity

Vypocetni technika je nezbytnym nastrojem pro ziskani odbornych vysledki zaloZzenych na komplikovanych
numerickych modelech. Jeji vyuZiti je rovnéz nutnym pfedpokladem zpracovani observacnich dat.
Skutecné prostiredky ovéreni - forma zpracovani a predani vysledku aktivity

Provedené vypocty se stavaji podkladem pro publikované prace. Metodika vypocti je soucasti popisu
dosazenych vysledkd.

Technické podrobnosti a uzivatelské informace o vypocetnich uzlech jsou pfistupné na internetové adrese
http://sirrah.troja.mff.cuni.cz/tiger/ 5
jiz udrzuje jeden z Clenti Centra (Dr. L. Subr).

Byl rovnéz vypracovan detailni manual pro uZivatele vypocetniho clusteru, jehoZ stru¢nou kopii zde uvadime
(vzhledem k vyrazné mezinarodnimu charakteru provadéného vyzkumu je text vypracovan v anglictiné):

Computational cluster and the programming tool Wimpy.

Wimpy is a set of tools enabling migration of processes across the cluster. It relies on Berkely Labs Checkpoint/Restart (BLCR)
kernel modules and libraries which enable checkpoint of a running process to an image file and its subsequent restart.



The system is governed by wimps daemon which runs on the head node and keeps complete information about the cluster (nodes
and processes) status. Subsequently, it determines placement of registered processes on individual nodes. By means of migrations,
internal scheduler continuously tunes CPU usage of the processes so that it corresponds to their value of nice. Scheduler respects
different performance of individual processors -- all time values are renormalized to 2GHz processor.

On each client node there runs a wimpc daemon which performs manipulation of locally runing jobs (checkpoint, restart, signal
forwarding) and sends regularly information about their status to the wimps daemon.

Migration of processes from one node to another is performed by checkpoint (with signal SIGKILL) to and subsequent restart from
an image file in a directory mounted on all nodes via NFS. For proper functionality also the /home volume has to be mounted
cluster-wide. In addition, structure of directories containing system-wide installed libraries should be identical on all nodes. On
Tiger cluster we do this by exporting of /ust/lib via NFS.

Process image files created during migration are kept as a backup for the case of system crash. Moreover, backup checkpoints are
performed for processes that have not been migrated within certain period (approximately one hour).

mpirun [-1L] [-n NICE] [LONG_OPTIONS] program argl arg?2 ...

Run program (arguments argl, arg2,...) in the cluster environment. The wrapping utility informs underlying software about new
proces. Unless the -L option is specified, the process is detached from the calling terminal.

OPTIONS:

-1 force Wimpy to keep the process on the head node. Use this option when the process is assumed to use more than limiting
amount of memory (600MB on Tiger)

-L force Wimpy to keep the process on the head node. Program is executed on the foreground of the calling terminal and its
standard file descriptors are untouched. Programs launched with -L cannot be checkpointed and, therefore, no backup can be made.
Long options --stdin, --stdout and --stderr are ignored.

-n NICE: start the program with given value of nice. If not specified, default value NICE=19 is used.

LONG OPTIONS:

--stdin=FILE redirect standard input to regular file named FILE. Don't use pipes or sockets! Only regular files in the /home
directory are accessible accross the whole cluster and can be safely used. If this option is not used, standard input is redirected to
/dev/null.

--stdout[=FILE] redirect standard output to regular file. If FILE is not specified, name '"PID.stdout' in the current working directory
is used. If FILE ends with slash, name 'FILE/PID.stdout' is used. If the option is omitted, standard output is redirected to /dev/null.
--stderr[=FILE] redirect standard error output to regular file. If FILE is not specified, name 'PID.stderr' is used. If FILE ends with
slash, name 'FILENAME/PID.stderr' is used. If the option is omitted, standard error output is redirected to /dev/null.

mpiregister [-1L] [-n NICE] PID

Register already running job, specified by its PID, to the clustering software. Migration is forbidden, unless the libraries libcr and
libpthread are (dynamically) linked to the process. Automatical pre-linking can be achieved by exporting variable

LD PRELOAD-=libcr.so:libpthread.so.0. As some programs do not like this setting, it is not set as a system-wide default.
Handling of the lately registered jobs is a little bit more dangerous than of those invoked directly via mpirun, hence, it is
recommended to minimize use of mpiregister.

Options -1, -L and -n have identical meaning to that described by mpirun.

mpikill [-s SIGNAL] PID

send signal to running job with given PID. Wimpy daemons forward the signal across the cluster. In the case of fine signal
handling, users should keep in mind that the process is signalled by root process (Wimpy daemon).

SIGNALSs (only numeric values are accepted):

1 SIGHUP

9 SIGKILL

10 SIGUSR1

12 SIGUSR2

15 SIGTERM - default value

18 SIGCONT - resume suspended process. Signal is handled by Wimpy daemons and is not delivered to the process

19 SIGSTOP - suspend running process. Signal is handled by Wimpy daemons and is not delivered to the process

mpistop PID

alias to mpikill -s 19 PID . Suspend (checkpoint & kill) process to an image file. It can be used e.g. to give more room to other
processes. Processes invoked with mpirun -L cannot be suspended.

mpiresume PID

alias to mpikill -s 18 PID . Resume suspended process from the image file.

mpirenice -n NICE PID

Change nice of process determined by PID. New value of nice must be larger than the old one. Users can only change nice of their
OWn processes.

mpilist [-acdmgst]

Print brief cluster statistics and list of running jobs. By default, the jobs are listed with fields specifying PID of the process,
effective USER id, value of NICE, "number" of the NODE where the process is currently running, STATus, used MEMory,



consumed (normalized) CPU TIME and name of the executable (COMMAND). Possible states are:
R running job

S sleeping job (i.e. not consuming CPU time)

CH job suspended by user to an image file

CH+ job suspended by system (probably due to the PID conflict)

EX exitted job (it may stay in the table for some time, but definitely less than one minute)

LOST lost job (e.g. due to lost communication with the node). This status should never occur under normal circumstances.
In addition, states R and S can have following modifiers:

L user forced location on the headnode (mpirun -1 | -L)

L+ system forced location on the headnode (probably due to increasd memory allocation)
OPTIONS:

-a show full IP address of the nodes running the jobs (by default, only last byte of the address is shown)
-c show full command lines

-d show difference of consumed CPUtime with respect to value assigned by the scheduler

-m show number of process migrations

-q don't print header

-s don't print cluster statistics

-t show the consumed CPUtime in seconds (default format is minutes:seconds)

2.2.2. AKTIVITY NEUSKUTECNENE v roce 2006

Cislo aktivity
Ke kterému dil¢imu cili se aktivita vztahuje
Nazev (cil)aktivity

Zahajeni aktivity

1.3.2006

Ukonceni aktivity

31.12.2006

Popis aktivity

Podafilo se uskutecnit vSechny planované aktivity vCetné hlavni udalosti roku 2006 Valného shromazdéni
Mezinarodni Astronomické Unie v Praze.

Divody, proc se aktivitu nepodarilo uskutecnit

2.3.NAKLADY PROJEKTU - 2006

2.3.1. NAKLADOVE TABULKY ZA JEDNOTLIVE SUBJEKTY

Rok 2006
Typ skute¢né

Organizace Astronomicky ustav AV CR, v.v.i.



Role organizace pfijemce - koordinator

POLOZKA UZNANYCH NAKLADU
tis. Ké

Naklady skutec¢né
vynalozené
tis. K¢

z toho skute¢né hrazené
z ucelové podpory
tis. Ké

F1. - Osobni naklady nebo vydaje na zaméstnance,

ktefi se podileji na FeSeni projektu a jim odpovidajici 1986 1986
povinné zakonné odvody a pfipadné pridély do FKSP

F2. - Néaklady nebo vydaje na pofizeni hmotného a 198 198
nehmotného majetku (investice, kapitalové)

F3. - Naklady nebo vydaje na provoz a udrzbu 9 9
hmotného majetku pouzivaného pfi feSeni projektu

F4. - Dal8i provozni naklady vzniklé v pfimé souvislosti 378 378
s FeSenim projektu

F5. - Naklady nebo vydaje na sluzby vyuzivané v pfimé 17 17
souvislosti s feSenim projektu

F6. - Naklady nebo vydaje na zvefejnéni vysledk
projektu véetné nakladd nebo vydaju na zajisténi prav k 10 10
vysledkim vyzkumu

F7. - Cestovni nahrady vzniklé v pfimé souvislosti s 650 650
feSenim projektu

F8. - Doplfikové (reZijni) naklady nebo vydaje vzniklé v
pfimé souvislosti s feSenim  projektu, napf. 228 228
administrativni naklady, naklady na pomocny personal a
infrastrukturu, enegii a sluzby neuvedené vySe
F9. CELKEM 3476 3476
Rok 2006

Typ skute¢né




Organizace Univerzita Karlova v Praze

Role organizace spolupfijemce
POLOZKA UZNANYCH NAKLADU Naklady slv(ute’cne z toh9vskutgcne hrazené
. o vynalozené z ucelové podpory
tis. K& - < g -
tis. K¢ tis. K¢

F1. - Osobni naklady nebo vydaje na zaméstnance,
ktefi se podileji na FeSeni projektu a jim odpovidajici 1158 1158
povinné zakonné odvody a pfipadné pridély do FKSP

F2. - N&klady nebo vydaje na pofizeni hmotného a 197 197
nehmotného majetku (investice, kapitalové)

F3. - Naklady nebo vydaje na provoz a udrzbu 29 29
hmotného majetku pouzivaného pfi feSeni projektu

F4. - Dal8i provozni naklady vzniklé v pfimé souvislosti 24 24
s FeSenim projektu

F5. - Naklady nebo vydaje na sluzby vyuzivané v pfimé 43 43
souvislosti s feSenim projektu

F6. - Naklady nebo vydaje na zvefejnéni vysledk
projektu véetné nakladd nebo vydajld na zajisténi prav k 0 0
vysledkim vyzkumu

F7. - Cestovni nahrady vzniklé v pfimé souvislosti s 340 340
feSenim projektu

F8. - Doplfikové (reZijni) naklady nebo vydaje vzniklé v
pfimé souvislosti s feSenim  projektu, napf. 410 410
administrativni naklady, naklady na pomocny personal a
infrastrukturu, enegii a sluzby neuvedené vySe

F9. CELKEM 2201 2201

Rok 2006

Typ skuteéné




Organizace Slezska univerzita v Opavé, Filozoficko-pfirodovédecka fakulta

Role organizace spolupfijemce

POLOZKA UZNANYCH NAKLADU
tis. Ké

Naklady skutec¢né
vynalozené
tis. K¢

z toho skute¢né hrazené
z ucelové podpory
tis. Ké

F1. - Osobni naklady nebo vydaje na zaméstnance,

ktefi se podileji na FeSeni projektu a jim odpovidajici 1072 1072
povinné zakonné odvody a pfipadné pridély do FKSP

F2. - Néaklady nebo vydaje na pofizeni hmotného a 197 197
nehmotného majetku (investice, kapitalové)

F3. - Naklady nebo vydaje na provoz a udrzbu 20 20
hmotného majetku pouzivaného pfi feSeni projektu

F4. - Dal8i provozni naklady vzniklé v pfimé souvislosti 10 10
s FeSenim projektu

F5. - Naklady nebo vydaje na sluzby vyuzivané v pfimé 25 25
souvislosti s feSenim projektu

F6. - Naklady nebo vydaje na zvefejnéni vysledk
projektu véetné nakladd nebo vydaju na zajisténi prav k 25 25
vysledkim vyzkumu

F7. - Cestovni nahrady vzniklé v pfimé souvislosti s 315 315
feSenim projektu

F8. - Doplfikové (reZijni) naklady nebo vydaje vzniklé v
pfimé souvislosti s feSenim  projektu, napf. 297 297
administrativni naklady, naklady na pomocny personal a
infrastrukturu, enegii a sluzby neuvedené vySe
F9. CELKEM 1961 1961

2.3.2. NAKLADOVA TABULKA ZA PROJEKT




Rok 2006

Typ skutedné

PROJEKT LC06014 - CELKEM

POLOZKA UZNANYCH NAKLADU Naklady skutecné z toho skute¢né hrazené
tis. K& vynalozené z ucelové podpory
) tis. KE tis. K¢

F1. - Osobni naklady nebo vydaje na zaméstnance,
ktefi se podileji na FeSeni projektu a jim odpovidajici 4216 4216
povinné zakonné odvody a pfipadné pridély do FKSP

F2. - N&klady nebo vydaje na pofizeni hmotného a 592 592
nehmotného majetku (investice, kapitalove)

F3. - Naklady nebo vydaje na provoz a udrzbu 58 58
hmotného majetku pouzivaného pfi feSeni projektu

F4. - Dal8i provozni naklady vzniklé v pfimé souvislosti 412 412
s feSenim projektu

F5. - Naklady nebo vydaje na sluzby vyuzivané v pfimé 85 85
souvislosti s feSenim projektu

F6. - Naklady nebo vydaje na zvefejnéni vysledk
projektu véetné nakladd nebo vydaju na zajisténi prav k 35 35
vysledkim vyzkumu

F7. - Cestovni nahrady vzniklé v pfimé souvislosti s 1305 1305
feSenim projektu

F8. - Doplrikové (rezijni) naklady nebo vydaje vzniklé v
pfimé souvislosti s feSenim  projektu, napf. 935 935
administrativni naklady, naklady na pomocny personal a
infrastrukturu, enegii a sluzby neuvedené vySe
F9. CELKEM 7638 7638

2.3.3. ZDUVODNENI ZMEN V CERPANI




Za koordinatora ASU AV CR:

Finan¢ni prostfedky byly Cerpany v souladu s uznanymi néklady projektu koordinacniho pracovisté piijemce.
Nezbytné pfesuny mezi jednotlivym poloZkami provoznich ndkladi vychazely ze zvySené potifeby nakupi
drobnych technickych zafizeni a vypocetni techniky. Jednalo se o pocitace v cené€ do 40 000.- CZK a o dalsi
doplikova zatizeni jako napt. zalohovy zdroj, lcd panel do prednaskové mistnosti, aj. Tyto nakupy bylo
ucelné udélat béhem prvniho roku Centra pro zapoceti projektu. Finanéni polozky jsou zapocitavany v F4
jako dalsi provozni naklady. PoloZka F4 byla po konzultaci navySena z F3 - provoz a udrzba, F5 - sluzby, F6
- zvefejnéni vysledku a z F8 - dopliikové reZijni naklady; ptijemce ASU AV CR souhlasil s uvedenym
piesunem. Celkova suma finan¢nich prostfedki Cerpanych z dotace zistala zachovana. Predpokladame, Ze
béhem nasledujiciho obdobi bude ¢epani rozpoctu probihat podle planu. PoloZka F7 - cestovni naklady byla
pouzita k uhrazeni ¢asti pobytovych nakladl vybranych ucastniki Valného shromazdéni Mezinarodni
astronomické unie v Praze a pro zahrani¢ni cesty fesitell vietné cest souvisejicich se vstupem Ceské
republiky do Evropské jizni observatofe.

Presuny mezi jednotlivymi poloZkami byly v rozmezi povolené tolerance a nedotykaly se mzdovych nakladd,
které byly vyplaceny v souladu s navrhem.

Za spolupiijemce MFF UK Praha:

V souladu s navrhem projektu bylo vyplaceno 850000 K¢ na mzdy. Ukazalo se nezbytné (po konzultaci s
MSMT) navysit ¢astku na osobni naklady o 19000 K¢, protoZe ze zakona je nutné z vyplacenych mezd
odvadét castku 36.3% na pojiSténi, FKSP a tvorbu socialniho fondu (nedopatfenim tato poloZka nebyla
spravné v projektu kalkulovana, nicméné jedna se o uznané naklady). Polozka F6 nebyla doCerpana, protozZe
prace na feSeni projektu se rozbihaly postupné v priibéhu roku 2006 tak, jak byli pfijimani védecti pracovnici
planovani na feSeni problémi tohoto projektu, a byla proto vyuZita v ramci ostatnich provoznich nakladu.

Za spoluptijemce FPF SLU Opava:

Financ¢ni prostfedky byly ¢erpany v souladu s uznanymi naklady projektu spoluptijemce FPF SU v Opavé.

Podrobné rozpisy Cerpanych polozek jsou oddélené evidovany v Gcetnictvich jednotlivych ptijemct.

2.3.4. NEVYUZITE FINANCNI PROSTREDKY

Vsechny prid€lené prostiedky finan¢ni dotace byly vyuZity.

Pro upfesnéni dopliiujeme za spolupiijemce FPF SLU Opava, Ze
v souladu s §18 odst. 9,10 a 11 zékona ¢. 111/1998 Sb. o vysokych Skolach, v platném znéni bylo 64 tis. K¢
pfevedeno do Fondu tucelové uréenych prostfedki u nasledujicich polozek uznanych nakladi:

F3 - Naklady nebo vydaje na provoz a udrzbu hmotného majetku pouzivaného pfi feSeni projektu - 6 tis. K¢
F4 - Dalsi provozni naklady vzniklé v pfimé souvislosti s feSenim projektu - 6 tis. K¢

F5 - Néklady nebo vydaje na sluzby vyuZivané v pifimé souvislosti s feSenim projektu - 22 tis. K¢

F6 - Naklady nebo vydaje na zvetfejnéni vysledkil projektu vCetné nakladi nebo vydajl na zajisténi prav k
vysledkim vyzkumu - 25 tis. K¢

F7 - Cestovni nahrady vzniklé v pfimé souvislosti s feSenim projektu - 5 tis. K¢

Ptevod do fondu byl umoZznén diky niZS$im nakladd na provoz a drZbu, provozni ndklady, sluZzby na
zvefejnéni vysledki projektu a cestovni nahrady. Uvedené finan¢ni prostfedky budou v roce 2007 pouZity k



ucelu, ke kterému byly poskytnuty.

2.3.5. Seznam hmotného a nehmotného majetku porizeného za sledované obdobi

Pofadi 1

Nazev Multiprocesorovy vypocetni systém (node MFF UK)
Podil uziti majetku pro FesSeni v % 100

Pofizovaci cena v tis. K¢ 197

Uznany naklad v tis. KE 197

Uhrazeno z dotace v tis. K& 197

Datum dodani 1.11.2006

Datum zprovoznéni 10.11.2006

Dodavatel ELSO-PHILIPS SERVICE s.r.0. a Media Stream s.r.o.
Pofadi 2

Nazev Multiprocesorovy vypocetni systém (node ASU AV)
Podil uziti majetku pro FesSeni v % 100

Pofizovaci cena v tis. K¢ 214

Uznany naklad v tis. KE 198

Uhrazeno z dotace v tis. K& 198

Datum dodani 1.11.2006

Datum zprovoznéni 21.11.2006

Dodavatel MediaStream, s. r. o.



Poradi 3

Nazev Multiprocesorovy vypocetni systém (node FPF SLU Opava)
Podil uziti majetku pro feSeni v % 100

Pofizovaci cena v tis. K& 197

Uznany naklad v tis. K& 197

Uhrazeno z dotace v tis. K& 197

Datum dodani 10.12.2006

Datum zprovoznéni 10.12.2006

Dodavatel IBM CR

3. ZAMER A NAVRHY PRO NASLEDUJICI OBDOBI - rok 2007
3.1. AKTIVITY PLANOVANE NA DALSi OBDOBI - rok 2007

Cislo aktivity

01

Ke kterému dil¢imu cili se aktivita vztahuje

V2007 - Analyzy datovych vystupt. Detailni rozpracovani teoretickych modeld. Pochopeni v...

Nazev (cil)aktivity

Analyzy datovych vystupt. Detailni rozpracovani teoretickych modelti rentgenové emise akrecnich diskl v
blizkosti kompaktnich objektd

Zahajeni aktivity

1.1.2007

Ukonceni aktivity

31.12.2007

Popis aktivity

Cilem pokracujicich aktivit Centra v roce 2007 stejné tak jako novych aktivity zahdjenovanych v tomto roce
bude zajistit Spickovou troven astrofyzikalniho vyzkumu i pro budouci roky. To je zarukou, Ze se Centru



teoretické astrofyziky podaii dale rozvinout a udrZet vynikajici renomé. Na zakladé zapocatych odbornych
praci budou dale ptipravovany k publikaci a postupné uvetejiovany odborné prace ve vSech tématech
pokrytych zaméfenim Centra, tedy v oboru teoretické astrofyziky a s ni spojené analyzy observacnich dat. V
ramci této aktivity budou studovany projevy silného gravitacniho pole, jeZ je mozné sledovat v galaktickych
jadrech a kompaktnich dvojhvézdach. Soustfedime se na rozvijeni novych postupli umoznujici stanovit
hmotnost a moment hybnosti centralniho objektu. Tento vyzkum spojuje pfevazné teoreticky pfistup v ramci
Centra s interpretaci pozorovatelskych dat z astronomickych observatofii a specializovanych sateliti, coz
predstavuje pokracovani naSich vyzkumnych aktivit v oblasti moderni astrofyziky. Téma je vyznamné z
hlediska poznani procesti probihajicich v aktivnich galaxiich, kvasarech a rovnéz ma aplikace pfi studiu
Cernych dér v Galaxii. VyuzZijeme vlastni programové vybaveni vyvinuté v ramci predchozich projektt a
propojené se standardnimi metodami zpracovani satelitnich dat. Zahrneme téZ polarimetrii v silnych
gravitacnich polich. Dale chceme zkoumat interakci hvézd s mezihvézdnym prostfedim v objektu Sagittarius
A*. Situace, jimz se hodlame vénovat, jsou zasadni pro pochopeni Siroké tfidy extragalaktickych objektli na
strané jedné a pro mikrokvasary na strané druhé.

Planované indikatory dosaZeni - oekavané vysledky aktivity

Budou prozkoumany nové aspekty akrecniho modelu s vytryskem nebo vétrem a budou provedeny
semianalytické a numerické studium spektralnich vlastnosti zafeni vznikajiciho v plynném prostfedi b€hem
jeho padu do centra. Pfitom budou sledovany fyzikalni procesy v centralnich oblastech a porovnany
teoretické spektralni charakteristiky s daty ziskdvanymi pomoci druZic.

Planované prostiedky ovéreni - forma zpracovani a predani vysledku aktivity

Publikace pfipravené pro odborné ¢asopisy, zejména pak prace podrobené recenznimu fizeni v
mezinarodnich periodikach. Oc¢ekavame, Ze navazujici vyzkum uvedeného tématu bude pokracovat i v
nasledujicich letech feSeni tohoto projektu.

Cislo aktivity

02

Ke kterému dil¢imu cili se aktivita vztahuje

V2007 - Analyzy datovych vystupt. Detailni rozpracovani teoretickych modeld. Pochopeni v...

Nazev (cil)aktivity

Stelarni astrofyzika

Zahajeni aktivity

1.1.2007

Ukonceni aktivity

31.12.2007

Popis aktivity

Na zéakladé analyzy spektroskopickych pozorovani z ondrejovského 2m dalekohledu budeme studovat oblasti
formovani zakdzanych i dovolenych emisnich ¢ar. Pro feSeni bude pouzita vlastni metoda feSeni rovnice
pfenosu zafeni v pohybujicim se prostfedi, ktera bude upravena pro pouziti na paralelnich pocitacich. Dale
budou studovana kalibrovana spektra bilych trpaslikd, z nichZ budou pomoci teoretickych modeli atmosfér
urCovany zakladni hvézdné parametry (efektivni teplota, povrchové gravitacni zrychleni, chemické sloZeni).
Rozvijena bude i metodika analyzy spekter dvojhvézd a vicenasobnych systému hvézd.

Planované indikatory dosazeni - oekavané vysledky aktivity

Vysledkem studia B[e] hvézd bude teoretické emisni spektrum, které bude moci byt porovnano s
pozorovanimi a tim napomiZe piesnéjSimu popisu struktury okolohvézdné hmoty. Urceni hvézdnych
parametr bilych trpaslikii zptfesni naSe znalosti o jejich rozloZeni v Galaxii a jejim vyvoji.

Planované prostredky ovéreni - forma zpracovani a predani vysledku aktivity
Vysledky budou pfipraveny k publikovani v mezinarodnich Casopisech a budou prezentovany i na
konferencich.



Cislo aktivity

03

Ke kterému dil¢imu cili se aktivita vztahuje

V2007 - Analyzy datovych vystupt. Detailni rozpracovani teoretickych modelt. Pochopeni v...

Nazev (cil)aktivity

Pochopeni vlastnosti vyznamnych zativych prostorocasti

Zahajeni aktivity

1.1.2007

Ukon¢eni aktivity

31.12.2007

Popis aktivity

Budou studovany vlastnosti presnych feSeni zafivych prostorocasii v ramci obecné teorie relativity. Vysledky
prace budou i nadale publikovany formou ¢lankt v odbornych védeckych ¢asopisech a referatti na
mezinarodnich konferencich. Naprostou vétSinu publikaci tvoii spole¢né mezinarodni prace. Pfitom se jedna
o matematicky naro¢né piispévky, jejichZ ptiprava vyzaduje mimofadné koncentrované usili feSitelského
tymu.

Planované indikatory dosaZeni - oekavané vysledky aktivity

Viz seznam publikaci za rok 2007.

Planované prostredky ovéreni - forma zpracovani a predani vysledku aktivity

Publikace pfipravené pro odborné ¢asopisy, zejména pak prace podrobené recenznimu fizeni v
mezinarodnich periodikach.

Cislo aktivity

04

Ke kterému dil¢imu cili se aktivita vztahuje

V2007 - Analyzy datovych vystupid. Detailni rozpracovani teoretickych modelt. Pochopeni v...

Nazev (cil)aktivity

Studium slunec¢nich erupci

Zahajeni aktivity

1.1.2007

Ukonceni aktivity

31.12.2007

Popis aktivity

S uzitim 2.5 D "particle-in-cell" elektromagnetického kodu se se budeme zabyvat urychlovanim elektront
béhem rekonexe magnetickeho pole v erupCni proudové vrstvé. Zaroven popiSeme i generaci plazmovych a
radiovych vin. Vzhledem k obecnému charakteru magnetické rekonexe (napf. i u erupci na hvézdach,
akre¢nich discich a v okoli ernych dér) planujeme v dalSich letech provést podobné simulace, napft. i v
elektron-pozitronové plazmé.

Planované indikatory dosaZeni - oekavané vysledky aktivity

Vyvoj zativé-hydrodynamického kddu pro numerické simulace slunecnich erupci. Ocekavame, Ze navazujici
vyzkum uvedeného tématu bude po upfesnéni pokracovat i v nasledujicich letech feSeni tohoto projektu.
Planované prostiedky ovéreni - forma zpracovani a predani vysledku aktivity

Publikace pfipravené pro odborné ¢asopisy, zejména pak prace podrobené recenznimu fizeni v
mezinarodnich periodikach.

Cislo aktivity

05

Ke kterému dil¢imu cili se aktivita vztahuje

V2007 - Analyzy datovych vystupt. Detailni rozpracovani teoretickych modeld. Pochopeni v...
Nazev (cil)aktivity

Teoretické studium nelokalniho rezonan¢niho modelu s dirazem na numerické aplikace



Zahajeni aktivity

1.1.2007

Ukonceni aktivity

31.12.2007

Popis aktivity

Bude studovan vliv elektronové korelace na procesy zachytu elektronii na dvouatomovych molekulach.
Budou studovany a testovany na realistickych modelech numerické metody feSeni integralnich rovnic
popisujicich rozptyl nerelativistickych ¢astic.

Planované indikatory dosazeni - ocekavané vysledky aktivity

Budou provedeny vypocty ucinnych prarezi a ditkladné testy numerickych procedur. Kromé Cisté odbornych
vysledkl budeme v radmci vyzkumnych aktivit a v souladu s poslanim Centra pokrac¢ovat ve vychové mladé
védecké generace. Vychova studenti patii k zakladnim dlouhodobym tkoltim Centra. Ocekavame, Ze
navazujici vyzkum uvedeného tématu bude pokracovat i v nasledujicich letech feSeni tohoto projektu.
Planované prostredky ovéreni - forma zpracovani a predani vysledku aktivity

Publikace a odborné piednasky na konferencich. Vysledkem téchto aktivit jsou rovnéz studentské bakalaiskeé,
magisterské a doktorandské prace, pro jejichZ vedeni maji vSechna pracovisté Centra ptisluSné akreditace.

Cislo aktivity

06

Ke kterému dil¢imu cili se aktivita vztahuje

V2007 - Analyzy datovych vystupi. Detailni rozpracovani teoretickych modelti. Pochopeni v...

Nazev (cil)aktivity

Tvar hala M1écné drahy podle pohybu jejich satelit

Zahajeni aktivity

1.1.2007

Ukonceni aktivity

31.12.2007

Popis aktivity

Budeme se zabyvat interakci nasi Galaxie (M1é¢né drahy) a jejich satelitnich galaxii Velkého a Malého
Magellanova oblaku. Analyza tohoto procesu umoZziiuje ziskat informace o rozlozZeni tzv. temné hmoty, ktera
predstavuje asi 90% hmotnosti Galaxie. V ramci projektu budeme pouzivat N-¢asticovy numericky model
galaktické interakce spolecné s efektivni optimaliza¢ni procedurou pro nalezeni nejvhodnéjsi varianty
modelu.

Planované indikatory dosaZeni - oekavané vysledky aktivity

Vysledky naSich modeld budou srovnany s pozorovanym rozloZenim neutralniho vodiku, ktery je asociovan
s Magellanovymi oblaky, coZ umozni ur¢it odpovidajici tvar hala Mlé¢né drahy tvofeného temnou hmotou.
Ziskané informace pomohou zpfesnit soucasné znalosti o tvorbé a vyvoji galaxii.

Planované prostiedky ovéreni - forma zpracovani a predani vysledku aktivity
Publikace v mezinarodnim Casopise.

Cislo aktivity

07

Ke kterému dil¢imu cili se aktivita vztahuje

V2007 - Analyzy datovych vystupl. Detailni rozpracovani teoretickych modeld. Pochopeni v...
Nazev (cil)aktivity

Modelovani struktury rotujicich neutronovych hvézd

Zahajeni aktivity

1.1.2007

Ukonceni aktivity

31.12.2007



Popis aktivity

Navazeme na jiZ vytvorené vlastni numerické programy umoziujici popis struktury a vlastnosti statickych
neutronovych hvézd. Vytvofime nové programy, které ndm umozni zkoumat strukturu a vlastnosti rotujicich
objektl. Pouzijeme standartni pfiblizné metody pro tento vypocet a porovname je s dostupnymi volné
Sifitelnymi programy umoznujici vypocet vlastnosti takovych objektli (napf. soubor programt Lorene).
Zamétime se také na vnitini strukturu kterou nelze s vySe zminénymi programy spocitat. Ziskané vnéjsi
vlastnosti (hmotnost, moment hybnosti a kvadrup6lovy moment) budou pouZzity pro popis prostorocasi v
okoli rotujicich neutronovych hvézd.

Planované indikatory dosazeni - ocekavané vysledky aktivity

Vysledkem aktivity by mélo byt vytvofeni Siroké Skaly modelta rotujicich objekta pro rizné stavové rovnice,
centralni vlastnosti a pro rizné frekvence rotace.

Planované prostredky ovéreni - forma zpracovani a predani vysledku aktivity

Ziskané vysledky budou porovnany se stavajicimi modely a také s observacnimi daty. Prezentovany budou
na mezinarodnich konferencich a workshopech a publikovany v mezinarodnich periodikach. Ocekavame, ze
navazujici vyzkum uvedeného tématu bude po upfesnéni pokracovat i v néasledujicich letech feSeni tohoto
projektu.

Cislo aktivity

08

Ke kterému dil¢imu cili se aktivita vztahuje

V2007 - Analyzy datovych vystupi. Detailni rozpracovani teoretickych modelti. Pochopeni v...

Nazev (cil)aktivity

Simulace optickych efektl v blizkosti relativistickych kompaktnich objekti

Zahajeni aktivity

1.1.2007

Ukonceni aktivity

31.12.2007

Popis aktivity

Metody vyvinuté pro simulaci optické projekce ve sféricky symetrickém gravita¢nim poli a za pfitomnosti
repulzivni kosmologické konstanty budeme zobecniovat pro axiadlné symetrické metriky. Zamétime se
pievazné na Kerrovo a Hartle-Thorneovo feSeni, ktera je astrofyzikané relevantni pro popis prostoroc¢asu
rotujicich ¢ernych dér a neutronovych hvézd vCetné nenulové kosmologické konstanty.

Planované indikatory dosaZeni - oekavané vysledky aktivity

Vysledkem bude softwarovy kod generujici statické i dynamické vizualizacni vystupy.Ziskana numericka
feSeni budou porovnéana s analytickymi limitami v rezimu slabého pole.

Planované prostiredky ovéreni - forma zpracovani a predani vysledku aktivity

Prezentace na konferencich a workshopech. Pfiprava publikaci v mezinarodnich periodicich. Oc¢ekavame, Ze
navazujici vyzkum uvedeného tématu bude pokracovat i v nasledujicich letech feSeni tohoto projektu.

Cislo aktivity

09

Ke kterému dil¢imu cili se aktivita vztahuje

V2007 - Analyzy datovych vystupt. Detailni rozpracovani teoretickych modeld. Pochopeni v...
Nazev (cil)aktivity

Modely vzniku velmi hmotnych hvézdokup

Zahajeni aktivity

1.1.2007

Ukon¢eni aktivity

31.12.2007

Popis aktivity

Budeme se zabyvat hydrodynamickym modelem mezihvézdného prostfedi ve velmi hmotnych



hvézdokupach, tzv. Superstarclusters. Pfi dostatecné velké hmotnosti tvotici se hvézdokupy vznikne v okoli
jejiho centra oblast termalni nestability, ktera ovliviiuje jeji dalSi vyvoj. Hvézdny vitr nese pomaleji se
pohybujici chladna a husta oblaka. Model by mohl vysvétlovat jevy v okoli galaxii z intenzivni tvorbou
hvézd, napt. M82.

Planované indikatory dosaZeni - oekavané vysledky aktivity

Indikatorem dosazeni spravnych vysledkd bude porovnani mezi analytickymi a semi-analytickymi
pifedpovéd'mi, vysledky numerickych simulaci a pozorovanim.

Planované prostiedky ovéreni - forma zpracovani a predani vysledku aktivity

Publikace vysledkli v mezinarodnich odbornych ¢asopisech. Oc¢ekavame, Ze navazujici vyzkum uvedeného
tématu bude po upfesnéni pokracovat i v nasledujicich letech feSeni tohoto projektu.

Cislo aktivity

10

Ke kterému dil¢imu cili se aktivita vztahuje

V2007 - Analyzy datovych vystupt. Detailni rozpracovani teoretickych modelt. Pochopeni v...

Nazev (cil)aktivity

Vyfukovani plynu v kupach galaxii

Zahajeni aktivity

1.1.2007

Ukon¢eni aktivity

31.12.2007

Popis aktivity

Budeme se zabyvat interpretaci pozorovaného jevu v kupach galaxii, kde dochazi diky dynamickému tlaku
pfi pohybu galaxii v fidkém mezigalaktickém prostfedi k vyfukovanim mezihvézdného plynu z
individualnich galaxii. Tento jev budeme modelovat pomoci hydrodynamickych modelti s vlastni gravitaci
pouzivajicich N-Casticovy popis pomoci Smooth Particle Hydrodynamics se stromovou gravitaci.

Planované indikatory dosaZeni - oekavané vysledky aktivity

Porovnani vysledki s pozorovanim jevu vyfukovani v kupé galaxii v souhvézdi Panny, popf. v jinych kupach
galaxii, bude mozno interpretovat vyznam tohoto jevu pro vyvoj galaktickych kup. Ocekavame, Ze navazujici
vyzkum uvedeného tématu bude po upfesnéni pokracovat i v nasledujicich letech feSeni tohoto projektu.

Planované prostiedky ovéreni - forma zpracovani a predani vysledku aktivity
Publikace v mezinarodnich casopisech.

Cislo aktivity

11

Ke kterému dil¢imu cili se aktivita vztahuje

V2007 - Analyzy datovych vystupt. Detailni rozpracovani teoretickych modeld. Pochopeni v...

Nazev (cil)aktivity

N-¢asticové a hydrodynamické simulace izolovanych a interagujicich galaxii

Zahajeni aktivity

1.1.2007

Ukonceni aktivity

31.12.2007

Popis aktivity

B. Jungwiert bude ve spolupraci se svymi doktorandy a diplomanty vyvijet a pouzivat N-Casticové a
hydrodynamické simulace izolovanych a interagujicich galaxii. Ve spolupraci se zahrani¢nimi pracovisti
(ptedevsim ESO; University of California; Institute for Astronomy, Hawaii; Space Telescope Science
Institute, Baltimore; Center for Astronomical Research, Lyon; Instituto de Astrofisica de Andalucia) bude
ziskavat, analyzovat, modelovat a interpretovat fotometricka a spektroskopicka observac¢ni data (stérbinova
spektroskopie a 3D spektroskopie v optickém a infracerveném oboru) z velkych pozemskych a kosmickych



dalekohledt (ESO Very Large Telescope, Keck Telescope, Hubble Space Telescope a dalsi), se zaméfenim na
studium aktivnich galaxii a kvazarl v riznych kosmologickych vzdalenostech (rozloZeni, kinematika a
excitace plynu v okoli aktivnich galaktickych jader, predevSim oblasti NLR; hvézdné populace; pfenos
hmoty z kiloparsekovych vzdalenosti do centralnich oblasti; souvislost mezi aktivitou galaxii a jejich
srazkami; vztahy mezi hmotnosti centralni ¢erné diry a galaxit).

Planované indikatory dosaZeni - oekavané vysledky aktivity

Viz seznam publikaci za r. 2007.

Planované prostiedky ovéreni - forma zpracovani a predani vysledku aktivity

Publikace pfipravené pro odborné ¢asopisy, zejména pak prace podrobené recenznimu fizeni v
mezinarodnich periodikach.

3.2. NAVRH ZMEN V RESENI PROJEKTU - rok 2007

Pc. Typ Popis

1 navrh zmén v feSeni Astronomicky Ustav AV ¢R

pI‘Q]thU. V roce 2007 budou z prostfedkt Centra zaméstnani na 100% nasledujici feSitelé: M. Bursa, R.
Goosmann, J. Horak, P. Jachym, A. Kawka, A. RuZzi¢ka. Jeden novy postdoktorand bude pfijat
na zakladé konkurzu v druhé poloviné roku. Dale navrhujeme, aby odchéazejiciho Mgr. P.
Novacka nahradil v feSitelském tymu Magr. Jifi Svoboda.

Ustav teoretické fyziky MFF UK Praha
V roce 2007 bude personalni slozeni jiz stabilizovano a v souladu s projektem budou
zaméstnani Ctyfi mladi védecti pracovnici: Otakar Svitek, Tomas Dolezel, Martin Zofka a
Michal Tarana, vSichni zameéstnani na 100% z Centra.

Ustav fyziky FPF SLU Opava
V roce 2007 budou z prostfedki Centra zaméstnani na 100% nasledujici feSitelé: Pavel
Bakala, Hana Kucakova, Eva Sramkova a Martin Urbanec. Na misto Mgr. Kristiny Mrazové
prijata Mgr. Hana Kuc€akova.

Vy8e uvedené zmény nemaji vliv na planovanou vysi potfebnych mzdovych prostfedkd
jednotlivych feSitelskych pracovist, ktera zlstava v souhlase s plvodnim navrhem.

3.3. NAVRH ZMEN V NAKLADECH - rok 2007

Pc. Typ Popis

1 navrh zmén v nakladech Zadné dpravy celkové vyde dotace nenavrhujeme.

Pokud jde o detailni rozpis rozdéleni provoznich prostfedkl, pro pracovisté spolupfijemce



Univerzity Karlovy v Praze (UTF MFF UK) navrhujeme na zékladé dosavadni zkugenosti a
aktualizovanych potfeb minimalni pfesun v detailnim rozdéleni provoznich prostfedkd.
Navrhujeme snizit ¢astku planovanou na polozku F6 "vysledky" o 15000 K¢, tj. na ¢astku 10
000 K¢, a tuto Castku prevést do polozky F4 "DalSi provozni naklady", tj. navysit tuto polozku
na ¢astku 35000 K¢&. Divodem navrhované zmény je fakt, Ze publikaéni naklady v této oblasti
jsou malé a pridélené prostfedky budou efektivnéji pouzity v polozce F4, kde se nam
prostfedky nedostavaji. Tato zména se tyka pouze pracovisté na Karlové univerzité.

DalSi zmény v rozpise financi pro Centrum nepozadujeme.

4. PRILOHY

4.1. ZPRAVA O POSTUPU RESENI PROJEKTU - rok 2006

4.1.1. POPIS RESENi PROJEKTU - seznam

Soubor

zprava-en31i07.pdf

4.1.2. DOSAZENE VYSLEDKY

1. ZAKLADNIi UDAJE
Cislo vysledku: LC06014/01/2006
Nazev vysledku

Navazujici publikace: Svitek 0., Podolsky J. (2006), "Evolution of high-frequency gravitational waves in some
cosmological models", Czech J Phys, 56, 1367-1380

Abstrakt

Clanek se zabyva zkoumanim vysokofrekvenénich gravitadnich vin $ificich se na nékterych kosmologickych
modelech, zejména Friedman-Robertson-Walkerovych prostoroCasech. Explicitné je uréen ¢asovy vyvoj perturbaci
ve Fourierové obraze pro rizné formy metriky (anti-)de Sitterova vesmiru. Popsano je také chovani
vysokofrekvencnich vin v neizotropnim Kasnerové vesmiru.


http://www.msmt-vyzkum.cz/yyyy/eProjekty/Soubory/Zpravy/LC06014/zprava-en31i07.pdf?D=12.2.2007&T=14:45:27&VarIdS=52959444&VarUziv=LC06014&VarUzivId=151&VarId=LC06014&VarZpravaRok=2006&VarZpravaTyp=PEZ&VarIDz=1794&VarRecCount=1&VarVsTyp=MSMT_LC

Hlavni (1) a dal8i (2-5) obory feSeni vysledku (dle &iselniku CEP, RIV)
1.- BN, 2.-, 3.-, 4-, 5-
2. INOVACNIi ASPEKTY

Popis inovacnich aspektl daného vysledku

Podafilo se urcit asymptotické chovani amplitud i frekvenci perturbaci v de Sitterovych prostoro€asech s
prostorovym fezem libovolné kfivosti (K=1,0,-1). Specialné bylo zjisténo, ze amplituda se vuci pozadi exponencialné
tlumi a frekvence se pro vSechny maody blizi ke stejné asymptotické hodnoté. Také v pfipadé vysokofrekvencénich
perturbaci na Kasnerové pozadi (homogenni a anizotropni model) perturbace asymptoticky zanikaji a vesmir se tak
homogenizuje.

3. PRINOSY
Popis konkrétnich pfinost daného vysledku pro jeho uzivatele
Publikace novych odbornych vysledkd.

4. KONTAKTNi UDAJE GARANTA VYSLEDKU

Celé jméno Svitek Otakar RNDr. PhD
Spojeni
Organizace Ustav teoretické fyziky Matematicko-fyzikalni fakulta Univerzita Karlova v Praze

V HoleSovickach 2 18000 Praha 8 - Troja www.mff.cuni.cz

5. DOSTUPNA DOKUMENTACE

Cislo Nazev dokumentu Typ Jazy
k
01 Odborny pfispévek popisujici dosazeny védecky J - Clanek v odborném ANG
vysledek v mezinarodni recenzované publikaci. periodiku

1. ZAKLADNI UDAJE

Cislo vysledku: LC06014/02/2006



Nazev vysledku

Klicova publikace: Goosmann R. et al. (2006) "The structure and X-ray radiation spectra of illuminated accretion
disks", Astronomy and Astrophysics, 454, 741-75

Abstrakt

Extending the work of Czerny et al. (2004), we model the fractional variability amplitude due to distributions of hot
spots co-orbiting on the accretion disk around a supermassive black hole. From defined radial distributions, our code
samples random positions for the hot spots across the disk. The local spot emission is computed as reprocessed
radiation coming from a compact primary source above the disk. The structure of the hot spot and the anisotropy of
the re-emission are taken into account. We compute the fractional variability spectra expected from such spot
ensembles and investigate dependencies on the parameters describing the radial spot distribution. We consider the
fractional variability F_var with respect to the spectral mean and also the so-called point-to-point F_pp. Our method
includes relativistic corrections for the curved space-time; the black hole angular momentum is a free parameter and
subject to the fitting procedure. We confirm that the rms-variability spectra involve intrinsic randomness at a
significant level when the number of flares appearing during the total observation time is too small. Furthermore,
F_var is not always compatible with F_pp. For MCG -6-30-15, we can reproduce the short-timescale variability and
model the suppressed variability in the energy range of the Kalpha line without any need to postulate reprocessing
farther away from the center. An increasing rate of energy production by the flares toward the center of the disk, a
fast rotation of the central black hole, and considerable suppression of the primary flare emission are required. The
modeled line remains consistent with the measured equivalent width of the iron Kalpha line complex.

Hlavni (1) a dalSi (2-5) obory feSeni vysledku (dle Ciselniku CEP, RIV)
1- BN, 2.-, 3.-, 4-, b5-
2. INOVACNIi ASPEKTY

Popis inovacnich aspektd daného vysledku

3. PRINOSY

Popis konkrétnich pfinost daného vysledku pro jeho uzivatele

4. KONTAKTNi UDAJE GARANTA VYSLEDKU

Celé jméno Karas Vladimir Dr. DrSc.
Spojeni
Organizace Astronomicky ustav AV CR pracovi§té Centra teoretické astrofyziky Boéni Il

1401 14131 Praha 4 - Spofilov cta.cas.cz

5. DOSTUPNA DOKUMENTACE



Cislo Néazev dokumentu Typ Jazy

02 Odborny pfispévek popisujici dosazeny védecky J - Clanek v odborném ANG
vysledek v mezinarodni recenzované publikaci. periodiku

1. ZAKLADNI UDAJE
Cislo vysledku: LC06014/03/2006
Nazev vysledku

Klicova publikace: Karas V. (2006), "Theoretical aspects of relativistic spectral features", Astronomische Nachrichten,
327, 961-968

Abstrakt

The inner parts of black-hole accretion discs shine in X-rays which can be monitored and the observed spectra can
be used to trace strong gravitational fields in the place of emission and along paths of light rays. This paper
summarizes several aspects of how the spectral features are influenced by relativistic effects. We focus our attention
onto variable and broad emission lines, origin of which can be attributed to the presence of orbiting patterns -- spots
and spiral waves in the disc. We point out that the observed spectrum can determine parameters of the central black
hole provided the intrinsic local emissivity is constrained by theoretical models.

Hlavni (1) a dalSi (2-5) obory feSeni vysledku (dle Ciselniku CEP, RIV)
1.- BN, 2.-, 3.-, 4-, 5-
2. INOVACNI ASPEKTY

Popis inovaénich aspektl daného vysledku

3. PRINOSY

Popis konkrétnich pfinost daného vysledku pro jeho uzivatele

4. KONTAKTNi UDAJE GARANTA VYSLEDKU



Celé jméno Karas Vladimir doc. RNDr. DrSc.
Spojeni

Organizace Astronomicky ustav AV CR pracovi§té Centra teoreticé astrofyziky Boéni Il
1401 14131 Praha 4 - Spofilov cta.cas.cz

5. DOSTUPNA DOKUMENTACE

Cislo Nazev dokumentu Typ Jazy
k
03 Odborny pfispévek popisujici dosazeny védecky J - Clanek v odborném ANG
vysledek v mezinarodni recenzované publikaci. periodiku

1. ZAKLADNI UDAJE
Cislo vysledku: LC06014/04/2006
Nazev vysledku

Navazujici publikace: Bicak J., Kubiznak D. (2006), "Ultrarelativistic sources in nonlinear electrodynamics", Phys.
Lett. B, 636, 142-146

Abstrakt

The fields of rapidly moving sources are studied within nonlinear electrodynamics by boosting the fields of sources at
rest. As a consequence of the ultrarelativistic limit the delta-like electromagnetic shock waves are found. The
character of the field within the shock depends on the theory of nonlinear electrodynamics considered. In particular,
we obtain the field of an ultrarelativistic charge in the Born-Infeld theory.

Hlavni (1) a dal&i (2-5) obory feSeni vysledku (dle &iselniku CEP, RIV)
1.- BN, 2.-, 3.-, 4.-, 5-
2. INOVACNIi ASPEKTY

Popis inovacnich aspektd daného vysledku



3. PRINOSY

Popis konkrétnich pfinost daného vysledku pro jeho uzivatele
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1. ZAKLADNI UDAJE
Cislo vysledku: LC06014/05/2006
Nazev vysledku

Kli€ova kapitola v monografii: Bicak J. (2006), "Einstein equations: exact solutions", in Encyclopedia of Mathematical
Physics, p. 165-173

Abstrakt

In Einstein's general relativity, with its nonlinear field equations, the discoveries and analyzes of various specific
explicit solutions made a great impact on understanding many of the unforeseen features of the theory. Some
solutions found fundamental applications in astrophysics, cosmology and, more recently, in the developments
inspired by string theory. In this short article we survey the invariant characterization and classification of the
solutions and describe the properties and role of the most relevant classes: Minkowski, (anti-)de Sitter spacetimes,
spherical Schwarzschild and Reissner-Nordstroem metrics, stationary axisymmetric solutions, radiative metrics
describing plane and cylindrical waves, radiative fields of uniformly accelerated sources and Robinson-Trautman
solutions. Metrics representing regions of spacetimes filled with matter are also discussed and cosmological models



are very briefly mentioned.

Hlavni (1) a dalSi (2-5) obory feSeni vysledku (dle Ciselniku CEP, RIV)

1.- BN, 2.-, 3.-, 4.-, &-

2. INOVACNI ASPEKTY

Popis inovacnich aspektl daného vysledku

Kapitola ve vyznamné zahrani¢ni publikaci.

3. PRINOSY

Popis konkrétnich pfinost daného vysledku pro jeho uzivatele

Tento vyzadany ¢lanek je souCast rozsahlé mezinarodni encyklopedie.

4. KONTAKTNi UDAJE GARANTA VYSLEDKU

Celé jméno Bic¢ak Jifi Prof. RNDr. DrSc.
Spojeni
Organizace Univerita Karlova v Praze Matematicko-fyzikalni fakulta Ustav teoretické fyziky V

HoleSovickach 2 18000 Praha 8 - Troja cta.cas.cz

5. DOSTUPNA DOKUMENTACE

Cislo Nazev dokumentu Typ Jazy
k
05 Odborny pfispévek popisujici dosazeny védecky C - Kapitola v knize ANG

vysledek v mezinarodni monografii.

1. ZAKLADNI UDAJE

Cislo vysledku: LC06014/06/2006



Nazev vysledku

Navazujici publikace: Horak J., Karas V. (2006), "On the role of strong gravity in polarization from scattering of light
in relativistic flows", MNRAS, 365, 813

Abstrakt

We study linear polarization due to scattering of light on a cloudlet of particles, taking into account the radiation drag
and the gravitational pull exerted on them by a central body. Effects of special and general relativity are included by
connecting a model of Beloborodov (1998) for the local polarization of scattered light with Abramowicz, Ellis & Lanza
(1990) formalism for the particle motion near an ultra-compact star. Compactness of the central body and its
luminosity are two critical parameters of the model. We discuss the polarization magnitude of photons, which are
Thomson-scattered into direct and higher-order images. Importance of the latter is only moderate under typical
conditions, but they may give rise to distinct features, which we explore in terms of a toy model. The scattered signal
exhibits variations of intensity and of polarization with mutual time-lags depending on the beaming/focusing effects
and the light travel time.
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Popis inovacnich aspektl daného vysledku
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Odborny pfispévek v mezinarodnim recenzovaném periodiku.
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1. ZAKLADNI UDAJE
Cislo vysledku: LC06014/07/2006
Nazev vysledku

Navazujici publikace: Horak J., Karas V. (2006), "Polarization of light from warm clouds above an accretion disk",
PASJ, 58, 203-209

Abstrakt

We study polarization from scattering of light on a cloud in radial motion along the symmetry axis of an accretion
disk. Radiation drag from the disk and gravitational attraction of the central black hole are taken into account, as well
as the effect of the cloud cooling in the radiation field. This provides us with a self-consistent toy-model for predicted
lightcurves, including the linear polarization that arises from the scattering. Strong gravitational lensing creates
indirect images; these are formed by photons that originate from the disk, get backscattered onto the photon circular
orbit and eventually redirected towards an observer. Under suitable geometrical conditions the indirect photons may
visibly influence the resulting magnitude of polarization and light-curve profiles. Relevant targets are black holes in
active galactic nuclei and stellar-mass Galactic black-holes exhibiting episodic accretion/ejection events.
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1. ZAKLADNI UDAJE
Cislo vysledku: LC06014/08/2006
Nazev vysledku

Navazujici publikace: Horak J., Karas V. (2006), "Twin-peak quasiperiodic oscillations as an internal resonance",
Astronomy and Astrophysics, 451, 377-386

Abstrakt

Two inter-related peaks occur in high-frequency power spectra of X-ray lightcurves of several black-hole candidates.
We further explore the idea that a non-linear resonance mechanism, operating in strong-gravity regime, is
responsible for these quasi-periodic oscillations (QPOs). By extending the multiple-scales analysis of Rebusco, we
construct two-dimensional phase-space sections, which enable us to identify different topologies governing the
system and to follow evolutionary tracks of the twin peaks. This suggests that the original (Abramowicz and
Kluzniak) parametric-resonance scheme can be viewed as an ingenuous account of the QPOs model with an
internal resonance. We show an example of internal resonance in a system with up to two critical points, and we
describe a general technique that permits to treat other cases in a systematical manner. A separatrix divides the
phase-space sections into regions of different topology: inside the libration region the evolutionary tracks bring the
observed twin-peak frequencies to an exact rational ratio, whereas in the circulation region the observed frequencies
remain off resonance. Our scheme predicts the power should cyclically be exchanged between the two oscillations.
Likewise the high-frequency QPOs in neutron-star binaries, also in black-hole sources one expects, as a general
property of the non-linear model, that slight detuning pushes the twin-peak frequencies out of sharp resonance.
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1. ZAKLADNI UDAJE
Cislo vysledku: LC06014/09/2006

Nazev vysledku

Navazujici publikace:: Martocchia A. et al. (2006), "The XMM-Newton view of GRS 1915+105", Astronomy and
Astrophysics 448 (2006) 677-687

Abstrakt



Two XMM-Newton observations of the black-hole binary GRS1915+105 were triggered in 2004, during a long
"plateau” state of the source. (...) While the light curves show just small amplitude variations (a few percent) at
timescales longer than a few seconds, a QPO is seen at about 0.6 Hz (...). The pn spectrum is well fitted without
invoking thermal disk emission, on the base of four main components: a primary one (...), absorbed by cold matter
with abundances different than those of standard ISM; reprocessing from an ionized disk; emission and absorption
lines; and a soft X-ray excess around 1 keV. However, the latter is not confirmed by the RGS spectra, whose
difference from the EPIC-pn ones actually lacks of a fully satisfactory explanation. If real, the soft X-ray excess may
be due to reflection from an optically thin, photoionized disk wind; in this case it may yield a way to disentangle
intrinsic from interstellar absorption.
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1. ZAKLADNIi UDAJE
Cislo vysledku: LC06014/10/2006
Néazev vysledku

Navazujici publikace: Stuchlik Z., Kovar J. (2006), "Equilibrium conditions of spinning test particles...", Classical and
Quantum Gravity, 23, 3935

Abstrakt

Equilibrium conditions and spin dynamics of spinning test particles are discussed in the stationary and axially
symmetric Kerr de Sitter black-hole or naked-singularity spacetimes. The general equilibrium conditions are
established, but due to their great complexity, the detailed discussion of the equilibrium conditions and spin
dynamics is presented only in the simple and most relevant cases of equilibrium positions in the equatorial plane and
on the symmetry axis of the spacetimes. It is shown that due to the combined effect of the rotation of the source and
the cosmic repulsion the equilibrium is spin dependent in contrast to the spherically symmetric spacetimes. In the
equatorial plane, it is possible at the so-called static radius, where the gravitational attraction is balanced by the
cosmic repulsion, for the spinless particles as well as for spinning particles with arbitrarily large phiv-oriented spin or
at any radius outside the ergosphere with a specifically given spin orthogonal to the equatorial plane. On the
symmetry axis, the equilibrium is possible at any radius in the stationary region and is given by an appropriately
tuned spin directed along the axis. At the static radii on the axis the spin of particles in equilibrium must vanish.
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1. ZAKLADNI UDAJE
Cislo vysledku: LC06014/11/2006
Nazev vysledku

Navazujici publikace: KovaF J., Stuchlik Z. (2006), "Forces in Kerr Space-Times with a Repulsive Cosmological
Constant”, Int. Journal of Modern Phys., 21, 4869

Abstrakt

Forces defined in the framework of optical reference geometry are introduced in the case of stationary and axially
symmetric Kerr black hole and naked-singularity space-times with a repulsive cosmological constant. Properties of
the forces acting on test particles moving along circular orbits in the equatorial plane are discussed, whereas it is
shown where the gravitational force vanishes and changes its orientation and where the centrifugal force vanishes
and changes its orientation independently of the velocity of test particles related to the optical geometry; the Coriolis
force does not vanish for the velocity being nonzero. The space-times are classified according to the number of
circular orbits where the gravitational and centrifugal forces vanish.
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1. ZAKLADNI UDAJE
Cislo vysledku: LC06014/12/2006
Nazev vysledku

Klicova publikace: A. Rizi¢ka, J. Palous, and Ch. Theis, (2006): "Is the dark matter halo of the Milky Way
flattened?", astro-ph/0608175

Abstrakt

Pozorovani vzdalenych oblasti Vesmiru prokazuji, Zze galaxie vznikaji a vyvijeji se ve skupinach, které dale formuiji
hierarchicky systém galaktickych kup a superkup. V téchto soustavach nutné dochazi ke kolizim rlizné intenzity,
jejichz vliv na vyvoj a vnitini strukturu interagujicich galaxii je zasadni. Dokladem zminénych procesl je existence
asymetrickych, prostorové rozsahlych struktur tvofenych proudy hvézd a plynu, které byly pozorovany u mnoha
vicenasobnych systému (napf. NGC4038/4039 — Antennae), nebo turbulentnich plynnych mostli mezi sousedicimi
galaxiemi, které jsou pFiznakem probihajici vymény hmoty (napf. Magellanovy oblaky). Teoretické studie
galaktickych interakci popsaly zasadni fyzikalni mechanismy téchto procest (Toomre& Toomre 1972). Nicméné k
plnému porozuméni vyznamu vzajemnych setkani ve skupinach galaxii je nutna aplikace modell na konkrétni
pozorované soustavy. | pfi souasné uarovni astronomickych pfistroji je velmi obtizné urcit zakladni fyzikalni
parametry galaktickych interakci, jejichZ znalost je ovSem zcela zasadnim predpokladem pro je zcela zasadnim
prfedpokladem pro jednoznacné nalezeni odpovidajiciho modelu dané soustavy.

Hlavni (1) a dalSi (2-5) obory feSeni vysledku (dle Ciselniku CEP, RIV)



1.- BN, 2.-, 3.-, 4.-, 5-
2. INOVACNI ASPEKTY
Popis inovacnich aspektl daného vysledku

Implementovali jsme automatickou optimalizaéni metodu (genetické algoritmy), ktera umoznuje prohledavat rozsahlé
prostory parametrll na zakladé srovnavani modell a pozorovani. Efektivita navrzeného postupu je zavisla na kvalité
pozorovacich dat, a proto jsme se zamefili na blizké satelity Mlééné drahy — Velky a Maly Magellantv oblak — jejichz
interakce je detailné zmapovana prostfednictvim Cetnych pozorovani v emisni ¢afe neutralniho vodiku. Vysledkem
naseho projektu je prvni podrobna analyza vSech vyvojovych scénafu interakce mezi Magellanovymi oblaky a
Mlé€nou drahou, které jsou v souladu se sou€asnymi pozorovanimi. Ukazali jsme, Ze informace o struktufe a
kinematice neutralniho vodiku asociovaného s Magellanovymi oblaky umoZzhuji zpfesnit dosavadni udaje o vlastnim
pohybu Magellanovych oblaku a také dovoluji urgit prostorové rozloZeni temné hmoty v MIé¢né draze.
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Cislo vysledku: LC06014/13/2006



Nazev vysledku

KliCova publikace: Tenorio-Tagle G., Wunsch R., Silich, S., Palou$ J., 2006, "On the hydrodynamics of the matter ...",
astro-ph/0612184

Abstrakt

Zabyvame se hydrodynamickym modelem vyvoje hmoty ve velmi hmotnych hvézdokupach, tzv. Superstarclusters.
Pfi dostate¢né velké hmotnosti hvézdokupy vznika v okoli centra hvézdokupy oblast termani nestability, ktera je
oddélena od jeji vnéjsi ¢asti, kde vznika hvézdny vitr.

Hlavni (1) a dalSi (2-5) obory feSeni vysledku (dle Ciselniku CEP, RIV)
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2. INOVACNIi ASPEKTY
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Model vysvétluje nékteré jevy pozorované v galaxiich, které intenzivné tvofi hvézdy.

3. PRINOSY
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1. ZAKLADNIi UDAJE
Cislo vysledku: LC06014/14/2006
Nazev vysledku
PFispévky prezentované na mezinarodni konferenci Black Holes: Power Behind the Scene, Nepal, Kathmandu
Abstrakt

Mezinarodni konference Black Holes: Power Behind the Scene, Nepal, Kathmandu se zu&astnili néktefi ¢lenové
feSitelského tymu a prednesli tam Ustni prezentace. Uvadime zde nazvy pfednesenych pfispévku.

Hlavni (1) a dalSi (2-5) obory feSeni vysledku (dle Ciselniku CEP, RIV)
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2. INOVACNIi ASPEKTY

Popis inovacnich aspektd daného vysledku

Mezinarodni konference Black Holes: Power Behind the Scene byla setkanim védcl zabyvajicich se ¢ernymi dirami
a jejich vlivem na okoli. Prof. Stuchlik byl pozvan, aby na této konferenci pfednesl pfispévek na téma akrec¢nich
diskl a jejich rezonanci. Spole¢né s nim se konference zuc¢astnili i dal$i ¢lenové feSitelského tymu Centra teoretické
astrofyziky.

3. PRINOSY
Popis konkrétnich pfinost daného vysledku pro jeho uzivatele

Nazvy pfednesenych pfispévki:
Zdenék Stuchlik: "Resonances in accretion discs", zvana pfednaska
Eva Sramkova: "Epicyclic oscillations in non-slender tori"

Pavel Bakala: "Virtual trip to the black hole, Computer simulation of strong gravitional lensing in Schwarzschild-de
Sitter spacetimes”

4. KONTAKTNi UDAJE GARANTA VYSLEDKU
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1. ZAKLADNI UDAJE
Cislo vysledku: LC06014/15/2006
Nazev vysledku
Prispévky prezentované na 11th Marcel Grossmann Meeting v Berliné
Abstrakt

Mezinarodni konference Marcell Grossmann Meeting se zuCastnili néktefi ¢lenové feSitelského tymu a prednesli tam
ustni prezentace v pfislusnych paralelnich sekcich.

Zde uvadime shrnuti studovanych témat.

We made numerical codes that allow us to compute internal structure of nonrotating neutron star and its bulk
properties (mass, radius). We made some models of nonrotating neutron stars for different equations of state and
compared the results with published ones. This allowed us to test our code. In year 2007 we will on the base of this
code develope code for rotating configurations.

We also investigated for configurations with uniform density profiles the effect of trapping of neutrinos. It was
showed and presented that trapping can occur if the object is extremely compact (R<3GM/c2).

We developed realistic fully general relativistic computer code for simulation of optical projection in a strong,
spherically symmetric gravitational field. Standard theoretical analysis of optical projection for an observer in the
vicinity of a Schwarzschild black hole is extended to black hole spacetimes with a repulsive cosmological constant,
i.e, Schwarzschild-de Sitter spacetimes. Influence of the cosmological constant is investigated for static observers
and observers radially free-falling from static radius. Simulation includes effects of gravitational lensing, multiple
images, Doppler and gravitational frequency shift, as well as the amplification of intensity. The code generates
images of static observers sky and a movie simulations for radially free-falling observers. Techniques of parallel
programming are applied to get high performance and fast runs of the simulation code.



In the Galactic microquasars with double peak kHz quasi-periodic oscillations (QPOs), the ratio of the two
frequencies is 3:2. This supports the suggestion that double peak kHz QPOs are due to a non-linear resonance
between two modes of accretion disk oscillations. For the microquasars with known mass, we briefly compare the
black hole spin estimates based on the orbital resonance model with the recently reported spin predictions obtained
by fitting the spectral continua. Results of these two approaches are not in good agreement. We stress that if the
spectral fit estimates are accurate and can be taken as referential; a disagreement between the predicted and
referential values would represent a rather generic problem for any relativistic QPO model, as no spin influence
would appear in the observed 1/M scaling of the QPO frequencies. The epicyclic frequencies relevant in these
models are often considered to be equal to those of a test particle motion. However modifications of the frequencies
due to the disc pressure or other non-geodesic effects may play an important role, and the inaccuracy introduced in
the spin estimates by the test particle approximation could be crucial.

Hlavni (1) a dalSi (2-5) obory feSeni vysledku (dle Ciselniku CEP, RIV)

1- BN, 2.-, 3.-, 4-, &5-

2. INOVACNI ASPEKTY

Popis inovaénich aspektl daného vysledku

Marcell Grossmann Meeting je prestizni a také pravidelné konanou mezinarodni konferenci. V roce 2006 se v
Berliné uskutecnil jedenacty rocnk této konference. Zucastnilo se ho nékoli ¢lenu fesitelského tymu a prednesli zde
svUj pFispévek. Pfednesené pfispévky vzbudili zajem u Uc€astniki konference a doSlo tak k navazani kontaktd s
nékterymi védci. Byly také napsany a odeslany pfislusné prispévky do sborniku z této konference. Tyto pfispévky
byly také publikovany v online databazi astro-ph. Na zakladé této publice byl ¢len feSiteského tymu Mgr. Pavel
Bakala pozadan o publikaci v ¢asopise Central European Journal of Physics.

3. PRINOSY

Popis konkrétnich pfinost daného vysledku pro jeho uzivatele

Nazvy pfednesenych prispévk:
Zdenék Stuchlik: "Humpy LNRF-velocity profiles in accretion discs orbiting rapidly rotating Kerr black holes"
Pavel Bakala: "A virtual trip to the Schwarzschild-de Sitter black hole"

Martin Urbanec: "Trapping of neutrinos in extremely compact neutron stars"

4. KONTAKTNi UDAJE GARANTA VYSLEDKU

Celé jméno Stuchlik Zdenék Prof. RNDr. CSc.
Spojeni
Organizace Ustav fyziky Filosoficko-pfirodovédecka fakulta Slezska Univerzita v Opavé

BezuCovo namésti 13 74601 Opava uf.fpf.slu.cz

5. DOSTUPNA DOKUMENTACE

Cislo Nazev dokumentu Typ Jazy
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1. ZAKLADNI UDAJE
Cislo vysledku: LC06014/16/2006
Nazev vysledku
Prispévky prezentované na Valném shromazdéni Mezinarodni astronomické unie
Abstrakt

Pracovnici Centra se podileli na pfipravé a pribéhu Valného shromazdéni Mezinarodni astronomické unie (IAU)
konaného 14.-25. srpna v Praze. Kromé organiza¢ni Cinnosti jsme se podileli na védeckém programu této
nejvyznamnéjsi svétové astronomické konference. Zde uvadime nazvy a abstrakty vybranych pFispévku.

Hlavni (1) a dalSi (2-5) obory feSeni vysledku (dle Ciselniku CEP, RIV)
1- BN, 2.-, 3.-, 4-, b5-

2. INOVACNIi ASPEKTY

Popis inovacnich aspektd daného vysledku

V Ceské republice byla zorganizovana nejvyznamnéj$i mezinarodni astronomicka konference, jiz ze zu&astnilo 2412
védcl z celého svéta a ktera pfedstavovala hlavni astronomickou udalost uplynulého roku. V souvislosti s touto
konferenci byla zorganizovana fada popularizaéni a vyukovych programu a prednasek, které se uskutecnily v
budové Akademie véd CR v Praze a byly prezentovany v rozhlase a televizi. Zahraniéni média v&novala prazské
konferenci velkou pozornost. Tato polozka reprezentuje fadu jednotlivych odbornych pfispévki. Kompletni vycet
publikaci bude k dispozici po uplném uzavieni agendy, na kterém v sou¢asnosti pracujeme.

3. PRINOSY
Popis konkrétnich pfinost daného vysledku pro jeho uzivatele

Pfednesené pfispévky a pfipravené publikace:



Title:

Authors:

Affiliation:

Publication:

Publication
Date:

Origin:

Bibliographic

Code:

Astronomical black holes as an exciting tool and object for teaching relativistic physics

Karas, V.

AA(Astronomical Institute, Prague, Czech Republic)

Innovation in Teaching/Learning Astronomy Methods, 26th meeting of the IAU, Special
Session 2, 17-18 August, 2006 in Prague, Czech Republic, SPS2, #91

08/2006

IAU

2006IAUSS...2E. 91K

Abstract

Einstein's theory of relativity attracts science students to theoretical physics and astronomy. Black holes give us a
clear example of cosmic objects where effects of strong gravity dominate and where mathematics is essential for
their proper description and understanding. After three decades of astonishing discoveries, astronomers are finding
black holes in numerous stellar systems: these objects may have been critical to the formation of structure in the
early universe as well as to violent explosions at late evolutionary stages of massive stars. We describe an
introductory course in gravitational physics that has been carried out in Prague Astronomical Institute. During the
course, basic concepts and physical processes are discussed and interesting recent results are mentioned,
including images of astronomical objects. We also mention modern techniques that have been employed to obtain
these results. Supplementary notes are available to students for download from the Web.

Title:

Authors:

Affiliation:

Publication:

Publication
Date:

Origin:

Bibliographic

Code:

Non-linear resonance model of hi-frequency quasiperiodic oscillations (QPO) in X-ray
sources: theory vs. observation

Torok, G.; Abramowicz, M. A.; Stuchlik, 7.; Sramkova, E.

AA(Silesian University in Opava, Opava, Czech Republic)

Binary Stars as Critical Tools and Tests in Contemporary Astrophysics, International
Astronomical Union. Symposium no. 240, held 22-25 August, 2006 in Prague, Czech
Republic, S240, #220

08/2006

IAU

2006IAUS..240E.220T

Abstract
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There is an impressive agreement between theoretical prediction of the high frequency twin peak QPO resonance
model and the black-hole as well as neutron-star observational data. The model explains QPOs as two modes of
accretion disk oscillations that are weakly coupled, non linear and resonant. It predicts that there should be 1/ mass
scalling of frequencies, that the two frequencies v_high, v_low should be nearly linearly correlated for one source,
v_high = Av_low + B, that the A, B coefficients should be anti correlated in a sample of neutron star sources, and
that the difference of amplitudes in the two modes should vanish close to the resonance. All these predictions are
confirmed by observations. No any other QPO model is able to explain all these observations.

Title: Marginally Stable Thick Discs Orbiting Kerr-de Sitter Black Holes: The Mass Estimates
Authors: Slany, P.; Stuchlik, Z.

Affiliation: AA(Silesian University in Opava, Opava, Czech Republic)

Publication: Black Holes: From Stars to Galaxies - Across the Range of Masses, International
Astronomical Union. Symposium no. 238, held 21-25 August, 2006 in Prague, Czech
Republic, S238, #161

Publication 08/2006
Date:

Origin: IAU

Bibliographic 2006IAUS..238E.161S
Code:

Abstract

Properties of equipotential surfaces in test perfect fluid tori with uniform distribution of the specific angular
momentum orbiting KdS black holes will be summarized. The last closed surface crosses itself in the cusp(s)
enabling outflow(s) of matter from the torus. The repulsive (positive) cosmological constant is responsible for the
existence of the outer cusp (with a stabilizing effect on the tori because of the excretion) and strong collimation of
open equipotential surfaces along the rotational axis. We shall present the mass estimates for tori with an adiabatic
equation of state enabling to put limits on their central mass density, for which the approximation of test fluid is
adequate.

Title: Humpy LNRF-velocity Profiles In Accretion Discs Orbiting Rapidly Rotating Kerr
Black Holes And A Possible Relation To Epicyclic Oscillations

Authors: Stuchlik, Z.; Slany, P.; Torok, G.

Affiliation: AA(Silesian University in Opava, Opava, Czech Republic)

Publication: Black Holes: From Stars to Galaxies - Across the Range of Masses, International
Astronomical Union. Symposium no. 238, held 21-25 August, 2006 in Prague, Czech
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Republic, S238, #160

Publication 08/2006
Date:

Origin: IAU

Bibliographic 2006IAUS..238E.160S
Code:

Abstract

Change of sign of the LNRF-velocity radial gradient has been found for accretion discs orbiting a rapidly rotating
Kerr black hole with spin a > 0.9953 (Keplerian discs) and a > 0.99979 (marginally stable thick discs). The maximal
positive rate of change of the orbital velocity in terms of the proper radial distance introduces a locally defined
critical frequency characterizing any processes in the disc capable to excite possible oscillations connected with the
velocity hump. Comparing the "humpy frequency" related to distant observers with the epicyclic frequencies, we
shall show that in Keplerian discs orbiting extremely rapid Kerr holes (1-a < 10*-4) the ratio of the epicyclic
frequencies and the humpy frequency is constant, i.e., independent of spin, being ~3:2 for the radial epicyclic
frequency and ~11:2 for the vertical epicyclic frequency. For black holes with a = 0.996, i.e., when the resonant
phenomena with ratio 3:1 between the vertical and radial epicyclic oscillations occur near the radius of the critical
humpy frequency, there is ratio of the radial epicyclic and the humpy frequency ~1:12, i.e., the critical frequency is
close to the low-frequency QPOs related to the high-frequency QPOs in such spacetimes. For a > 0.996 the
resonant orbit with the ratio 4:1 between the vertical and radial epicyclic oscillations occurs in the region of the
hump. In the case of thick discs, the situation is more complex due to the dependence on the distribution of the
specific angular momentum L characterizing the disc rotation. For L = const tori and (1-a) < 102-6 the frequency
ratios of the humpy frequency and the epicyclic frequencies are again constant and independent of both the spin
and the specific angular momentum.

Title: Gravitational field of thin discs around stationary black holes

Authors: Pozar, N.; Semerék, O.; Zacek, M.; Zellerin, T.

Affiliation: AA(Charles University, Prague, Czech Republic)

Publication: Black Holes: From Stars to Galaxies - Across the Range of Masses, International
Astronomical Union. Symposium no. 238, held 21-25 August, 2006 in Prague, Czech
Republic, S238, #156

Publication 08/2006
Date:

Origin: IAU

Bibliographic 2006IAUS..238E.156P
Code:

Abstract

Linking together technology, observations, Einstein's theory and pure mathematics, black holes surrounded by disc-
like structures prosper in some of the most interesting and violent sources in the universe - in galactic nuclei and X-
ray binaries. However, a consistent exact description of the gravitational field of these systems is still lacking. In
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static axisymmetric case, the task reduces to Laplace equation and the fields of multiple sources follow by mere
superposition, but in a rotating case, so relevant under the above astrophysical conditions, non-linearity of the field
equations resists full grasp. Recently, mathematical methods developed in the theory of completely integrable
systems seem to verge on explicit and satisfactory solutions to the Ernst version of the stationary axisymmetric
Einstein's equations. Today referred to as methods of algebraic geometry, they seek them in terms of theta-
functions on special manifolds which are - symptomatically - connected with the names of Riemann and Hilbert.

Title: XMM-Newton study of the spectral variability of type 1 AGN

Authors: Ponti, G.; Cappi. M.; Czerny, B.; Goosmann, R.; Karas, V.; Palumbo, G. G. C.

Affiliation: AA(Universita' degli Studi di Bologna, Bologna, Italy), AB(IASF/INAF, Bologna, Italy),
AC(Copernicus Astronomical Center, Warsaw, Poland), AD(Astronomical Institute,
Prague, Czech Republic), AE(Astronomical Institute, Prague, Czech Republic),
AF(Universita' degli Studi di Bologna, Bologna, Italy)

Publication: Black Holes: From Stars to Galaxies - Across the Range of Masses, International
Astronomical Union. Symposium no. 238, held 21-25 August, 2006 in Prague, Czech
Republic, S238, #146

Publication 08/2006
Date:

Origin: IAU

Bibliographic 2006IAUS..238E.146P
Code:

Abstract

Preliminary results from a Root Mean Square (RMS) variability study of a few bright Seyfert 1 galaxies is presented.
This model independent tool has been used with the intent of separating the different components that produce the
observed flux and spectral variations. In the case of MCG-6-30-15 an enhancement of the fractional variability,
compared with the underlying continuum, is observed in the 4.5-5.8 keV energy band. This is a model-independent
confirmation of the presence of redshifted relativistic matter accreting into the black hole. The variability structures,
present at low energy, could provide the key to disentangle between the different models for the soft excesses in
AGN.

Title: Automated spectral and timing analysis of AGNs

Authors: Munz, E.; Karas, V.; Guainazzi, M.

Affiliation: AA(Astronomical Institute, Academy of Sciences, Prague, Czech Republic),
AB(European Space Astronomy Center, Madrid, Spain) AC(Astronomical Institute,
Academy of Sciences, Prague, Czech Republic),

Publication: Black Holes: From Stars to Galaxies - Across the Range of Masses, International
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Astronomical Union. Symposium no. 238, held 21-25 August, 2006 in Prague, Czech
Republic, S238, #139

Publication 08/2006
Date:

Origin: IAU

Bibliographic 2006IAUS..238E.139M
Code:

Abstract

We have developed an autonomous script for steering of analysis of data from XMM-Newton satellite of ESA with
the aim of automated search (based on XSPEC package) for lines and other interesting features in 2-8 keV range of
spectra of selected AGNs (focusing on disk emission). The event-lists extracted in this process were studied further,
applying special methods for 2-D analysis in the phase space that combines energy distributions, light-curves and
their spectral densities.

Title: A Two Component Hot Spot/Disc Model for SgrA*
Authors: Meyer, L.; Eckart, A.; Schodel, R.; Dov¢iak, M.; Karas, V.

Affiliation: AAC(I Phys. Inst. Universitdt zu Koln, K6ln, Germany), AB(I. Phys. Inst. Universitit zu
Koéln, Koln, Germany), AC(I. Phys. Inst. Universitit zu Koln, Kéln, Germany),
AD(Astronomical Institute, Academy of Sciences, Prague, Czech Republic),
AE(Astronomical Institute, Academy of Sciences, Prague, Czech Republic)

Publication: Black Holes: From Stars to Galaxies - Across the Range of Masses, International
Astronomical Union. Symposium no. 238, held 21-25 August, 2006 in Prague, Czech
Republic, S238, #135

Publication 08/2006
Date:

Origin: IAU

Bibliographic 2006IAUS..238E.135M
Code:

Abstract

Recent polarization measurements of the near-infrared emission of SgrA* found that its emission is highly polarized
during flares and consists of a contribution of a non- or weakly polarized main flare with highly polarized sub-flares.
The flare activity showed again a quasiperiodicity of ca. 20 minutes. We show that a two component hot spot/disc
model in which the quasiperiodic flux density variations can be explained due to a spot on a relativistic orbit around
the central MBH is well suited to model the emission. In this picture the hot spot is polarized to a degree of roughly
60% while the disc is unpolarized. We discuss all general relativistic effects that imprint on the polarization degree
and angle. Assuming an azimuthal or a constant horizontal magnetic field respectively we fit the inclination angle
and the spin parameter. Finally we discuss some caveats.
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Title: Relativistic effects in variability power spectra from accretion discs

Authors: Pechécek, T.; Dovdiak, M.; Karas, V.

Affiliation: AA(Astronomical Institute, Prague, Czech Republic)

Publication: Black Holes: From Stars to Galaxies - Across the Range of Masses, International
Astronomical Union. Symposium no. 238, held 21-25 August, 2006 in Prague, Czech
Republic, S238, #117

Publication 08/2006
Date:

Origin: IAU

Bibliographic 2006IAUS..238E.117P
Code:

Abstract

In this poster we discuss the relativistic effects of the change of photon energy, light-bending and time-delays acting
on X-ray signal from black hole accretion discs. We examine power spectra of variability predicted for a source,
assuming a model of a “spotted' accretion disc around a non-rotating black hole. Relativistic effects are described in
terms of transfer functions. For the life-time and the intrinsic emissivity of individual spots we adopt description in
terms of a simple stochastic process. We give approximate formulae and compare them with numerical
computations.

Title: Modelling Projection Effects in Narrow-line Regions: Surface Brightness Profiles and
Size-Luminosity Relations

Authors: Jungwiert, B.; Bennert, N.; Stoklasova, 1.

Affiliation: AA(Astronomical Institute ASCR, Prague, Czech Republic), AB(2IGPP, University of
California, Riverside, United States), AC(Charles University, Prague, Czech Republic)

Publication: Black Holes: From Stars to Galaxies - Across the Range of Masses, International
Astronomical Union. Symposium no. 238, held 21-25 August, 2006 in Prague, Czech
Republic, S238, #111

Publication 08/2006
Date:

Origin: IAU
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Bibliographic 2006IAUS..238E.111J
Code:

Abstract

We explore size-luminosity relations and surface brightness profiles of narrow-line regions in type-1 and type-2
AGNSs. For this purpose, we developed a code modelling projection effects; this enables us to investigate the
influence of various gas geometries, orientations of the ionization cone and torus sizes. Based on this, we try to
interpret observational data and test their compatibility with the AGN Unified Model.

Title: Modelling intensity and polarization light-curves from radiatively dragged clouds

Authors: Horak, J.; Karas, V.

Affiliation: AA(Astronomical Institute, Academy of Sciences, Prague, Czech Republic)

Publication: Black Holes: From Stars to Galaxies - Across the Range of Masses, International
Astronomical Union. Symposium no. 238, held 21-25 August, 2006 in Prague, Czech
Republic, S238, #105

Publication 08/2006
Date:

Origin: IAU

Bibliographic 2006IAUS..238E.105H
Code:

Abstract

We study linear polarization from the Thomson scattering of light on a cloud with relativistic electrons. We derived
simple analytical formulae for the frequency-integrated Stokes parameters describing local intensity and polarization
of the scattered radiation. These formulae are then used in calculations of the temporal evolution of the observed
light from the cloud moving under combined influence of the radiation and gravitational fields in the vicinity of
accreting black holes. Under suitable geometrical conditions the observed radiation can be significantly contributed
by higher-order images arising due to gravitational bending of light rays. Possible targets are super-massive black
holes or Galactic microquasars exhibiting episodic accretion/ejection events.

Title: Twin Peak QPOs As A Non-linear Resonance Of Weakly Coupled, Weakly Non-
conservative, Global Modes Of Small Amplitude Oscillations Of Accretion Flows In
Strong Gravity

Authors: Abramowicz, M.; Bursa, M.; Fogelstrém, S.; Hordk, J.; Karas, V.; Levin, L.; Rebusco, P.;
Slapak, R.

Affiliation: AA(Goteborg University, Gothenburg, Sweden), AB(Astronomical Institute, Prague,
Czech Republic), AC(Goteborg University, Gothenburg, Sweden), AD(Astronomical
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Institute, Prague, Czech Republic), AE(Astronomical Institute, Prague, Czech Republic),
AF(Goteborg University, Gothenburg, Sweden), AG(Max Planck Institute, Munich,
Germany), AH(G6teborg University, Gothenburg, Sweden)

Publication: Black Holes: From Stars to Galaxies - Across the Range of Masses, International
Astronomical Union. Symposium no. 238, held 21-25 August, 2006 in Prague, Czech
Republic, S238, #93

Publication 08/2006
Date:

Origin: IAU

Bibliographic 2006IAUS..238E..93A
Code:

Abstract

The Fourier power density spectra of X-ray variability in several neutron star and black hole sources in Galactic low
mass X-ray binaries, reveal pairs of 'twin peak' high frequency QPOs. The resonance model suggested by Kluzniak
and Abramowicz explains the twin peak QPOs as being caused by a 3:2 non-linear resonance between two global
modes of oscillations in accretion flow in strong gravity. There are unquestionable observational arguments that
prove the main idea of the resonance model, but several theoretical questions need to be answered: (a) Which are
the two modes in resonance? An often discussed possibility is that these are epicyclic modes, but this is not firmly
established. (b) How are the modes excited and coupled? What is the energy source that feeds the resonance? It
was suggested, that the excitation in the neutron star case could be by a direct influence of the neutron star spin
(e.g. due to a magnetic coupling), and in the black hole case by influence of the turbulence. (c) How is the X-ray flux
modulated by accretion disk oscillations? It was suggested that in the case of neutron star sources modulation
occurs at the boundary layer, and in the black hole sources modulation is due to gravitational lensing and Doppler
effect. Here we report results of a collaboration conducted at Goéteborg University, Sweden, the Astronomical
Institute in Prague, Czech Republic, and Max Planck Institute of Munich, Germany.

Title: X-ray spectra and polarization from accreting black holes: polarization from an orbiting
spot

Authors: Dov¢iak, M.; Karas, V.; Matt, G.

Affiliation: AA(Astronomical Institute, Academy of Sciences, Prague, Czech Republic),

AB(Astronomical Institute, Academy of Sciences, Prague, Czech Republic),
AC(Dipartimento di Fisica Universita degli Studi Roma Tre, Roma, Italy)

Publication: Black Holes: From Stars to Galaxies - Across the Range of Masses, International
Astronomical Union. Symposium no. 238, held 21-25 August, 2006 in Prague, Czech
Republic, S238, #86

Publication 08/2006
Date:

Origin: IAU
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Abstract

The polarization from a spot orbiting around Schwarzschild and extreme Kerr black holes is studied. We assume
different models of local polarization. Firstly, as a toy model we set local polarization vector either normal to the disc
plane, or we assume strictly azimuthal direction. Then we examine more realistic situation with a spot arising due to
the emission from the primary source above the disc. We employ either Rayleigh single scattering or Compton
multiple scattering approximations. Overall flux, degree and angle of polarization integrated over the whole orbit as
well as their time dependence during the spot revolution are examined as functions of the observer's inclination
angle. The gravitational and Doppler shifts, lensing effect as well as time delays are taken into account.
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Abstract

Two distinct frequencies are often present in frequency power spectra of low-mass X-ray binary lightcurves. These
frequencies are closely related to each other and there is a strong evidence that they have origin in the orbital
motion in an accretion disc. A mechanism has to be in act that provides a modulation of emergent flux at observed
frequencies - not necessarily the same frequencies at which the fluid actually oscillate. Using numerical ray-tracing
we show that strong gravity has a substantial effect on light modulation and may itself be responsible for significant
part of variations in observed lightcurves.
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We describe our recent work on the gravitational influence of an accretion disc which affects the mean motion of
stars near a massive massive black hole. Intermittent phases of large eccentricity occur, during which stars can
plunge close to the black hole. This Kozai's mechanism enhances the probability that a star becomes damaged
inside the tidal radius of the black hole. Such events can cause recurring episodes of accretion activity. We also
include the effects of relativistic pericenter advance and the orbit precession caused by the nuclear cluster.
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The last generation of X-ray satellites continues to reveal a complex nature of the X-ray variability in Active Galactic
Nuclei (AGN) in the energy band of the iron Kalpha line. Simple expectations of radiation reprocessing by the disk
do not explain the data. We address this issue in the frame work of the magnetic flare model. We model the
observed energy-dependent fractional variability amplitude in the Seyfert galaxy MCG-6-30-15 using Monte-Carlo
simulations of large flare distributions co-rotating with the accretion disk. Our modeling includes detailed radiative
transfer computations for an accretion disk in hydrostatic equilibrium, which is locally illuminated by a point source,
and a full-relativistic treatment of the reprocessed radiation. It turns out that the relative lack of variability at the rest
frame position of the iron Kalpha line and the enhanced variability in its red wing can be reproduced if the effective
energy dissipation by the flares is large in the central region of the disk. We also address the issue of the time
delays between the hard and soft X-rays by considering in detail an individual strong flare event. The model
considers an intrinsic delay between the primary radiation, which is thought to be emitted by an elevated source
above the disk, and the reprocessed radiation coming from the disk surface. Both spectral components are
simulated by time-modulated power-laws. The model reproduces the observed time lags well and enables to put
constraints on the height of the primary flare source above the accretion disk.
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The compact source SgrA* that can be associated with the massive black hole at the center of the Milky Way shown
a strong variability from the radio to the X-ray wavelength domain. Here report on the latest simultaneous NIR/ sub-
millimeter/X-ray observations using the NACO adaptive optics (AO) instrument at the European Southern
Observatory's Very Large Telescope. In the X-ray and radio domain we used the ACIS-I instrument aboard the
Chandra X-ray Observatory and the Submillimeter Array on Mauna Kea, Hawaii, as well as the Very Large Array in
New Mexico, respectively. We also summarize the most recent results from a VLT NACO observations of polarized
NIR flare emission of SgrA*. We interpret the results using a model in which spots are on relativistic orbits around
SgrA* and discus the possibility of a jet or outflow from such a disk.
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The exact mechanism of formation of highly relativistic jets from galactic nuclei and microquasars remains unknown
but most accepted models involve a central black hole and a strong external magnetic field. This idea is based on
assumption that the black hole rotates and the magnetic field threads its horizon. Magnetic torques provide a link
between the hole and the surrounding plasma which then becomes accelerated. We first review our work on black
holes immersed in external stationary vacuum (electro)magnetic fields in both test-field approximation and within
exact general-relativistic solutions. A special attention will be paid to the Meissner-type effect of the expulsion of the
flux of external axisymmetric stationary fields across rotating (or charged) black holes when they approach extremal
states. This is a potential threat to any electromagnetic mechanism launching the jets at the account of black-hole
rotation because it inhibits the extraction of black-hole rotational energy. We show that the otherwise very useful
"membrane viewpoint of black holes" advocated by Thorne, Price and Macdonald does not represent an adequate
formalism in the context of the field expulsion from extreme black holes. After briefly summarizing the results for
black holes in magnetic fields in higher dimensions - the expulsion of stationary axisymmetric fields was
demonstrated to occur also for extremal black-hole solutions in string theory and Kaluza-Klein theory - we shall
review astrophysically relevant axisymmetric numerical simulations reported recently by Gammie, Komissarov,
Krolik and others. Although the field expulsion has not yet been observed in these time-dependent simulations, they
may still be too far away from the extreme limit at which the black-hole Meissner effect should show up. We mention
some open problems which, according to our view, deserve further investigation.
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Two giant stellar arcs in the LMC, Constellation 1ll (Quadrant) and another we call the Sextant, are unique
structures. They are segments of nearly perfect circles with radii of 280 and 180 pc. Each has a small age
dispersion, making them appear triggered, yet the pressure sources for such triggering are not evident. Their ages
are 15.6+4.6 My and 4.81+1.5 My. This poster will discuss possible origins of these arcs, including the possibility of a
disturbance from the Milky Way nucleus, which is known to be reccurently active.
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In this work we perform numerical models of winds driven by super-star clusters taking radiative cooling into
account. In particular, we are interested in effects of the catastrophic cooling in the winds from very massive and
energetic clusters. Our model is based on the hydrodynamic code ZEUS. The equation for energy is solved using a
new method which is able to treat extremely high cooling rates. The numerical model was tested against semi-
analytical solution in both adiabatic and radiative regimes, and a good agreement was found. The extremely high
cooling rate in clusters with certain parameters lead to a drop of the central temperature from several times 1077 K
to approximately 104 K where it is balanced by the radiation of stars. The catastrophic cooling causes a thermal
collapse of the cluster central region. Our models show that the collapse is very non-uniform, and dense cold
clumps surrounded by the hot rarefied wind are formed. These clumps are accelerated by the wind and shoot away
from the cluster where they are eventually smeared into filaments. We conclude that the catastrophic cooling may
be responsible for the clumpy and filamentary structures in the super-star cluster outflow. The clumps accelerated
by the wind to velocities hundreds of km/s might be observed as high velocity clouds. Since the behaviour of the
outflow dramatically changes once the catastrophic cooling occurs, it is a possible triggering mechanism of the
galactic starburst.
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Abstract

The instability of supershells and its relevance to triggering of star formation at rims of expanding structures is
discussed. The environmental effects include the large and small-scale distribution of the ambient ISM, its density
and temperature. The relation of the power and time distribution of the energy inputs to the gravitational instability of
supershells is described.
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An automatic identification of HI shells in the Leiden-Dwingeloo HI survey (LDS; Hartmann & Burton, 1997) was


http://esoads.eso.org/cgi-bin/author_form?author=Ehlerova,+S&fullauthor=Ehlerova, S.&charset=UTF-8&db_key=AST
http://esoads.eso.org/cgi-bin/author_form?author=Palous,+J&fullauthor=Palous, Jan&charset=UTF-8&db_key=AST

done by Ehlerova & Palous (2005). The same procedure is repeated for the Leiden/Argentine/Bonn survey (LAB;
Kalberla et al, 2005). Contrary to LDS, which covers only the northern hemisphere, LAB is an all-sky survey. This
enables us not only to get information about structures in the whole Galaxy, but also to use the identification method
without worrying about boundaries and their effects. Due to crowding in the inner Galaxy we concentrate in our
analysis on the outer Galaxy. The previous paper dealt mainly with the 2*nd quadrant, now it is extended by the
3*rd quadrant.

Title: Interaction between stars and gas in the central milliparsec

Authors: Subr, L.; Karas, V.

Affiliation: AA(University of Bonn, Bonn, Germany), AB(Astronomical Institute, Prague, Czech
Republic)

Publication: Galaxy Evolution Across the Hubble Time, International Astronomical Union.
Symposium no. 235, held 14-17 August, 2006 in Prague, Czech Republic, S235, #379

Publication 08/2006
Date:

Origin: IAU

Bibliographic 2006IAUS..235E.379S
Code:

Abstract

By numerical simulations we further examine the motion of stars and the resulting structure of a central stellar
cluster around a supermassive black hole. In our computations we include a gradual decay of stellar orbits via
dissipative interaction with an accretion disc. We discuss a steady-state model of the central cluster and we
estimate the rate at which stars migrate to the centre. Combination of an axisymmetric gravitational field and the
dissipative environment can provide a mechanism explaining the origin of stars on highly eccentric orbits near the
central black hole.
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With the motivation to contribute to the understanding of processes in the central kiloparsec of active galaxies and
the role of the nuclear activity in galaxy evolution, we study the ionized gas of extended narrow-line regions
(ENLRSs) in Seyfert galaxies via the analysis of optical emission lines (range 4800 - 7000 A). We present "3D"
spectroscopical data on the central few kiloparsecs of 14 nearby Seyfert galaxies. The data were obtained with the
integral-field spectrograph OASIS (mounted at CFHT at the time) with high spatial resolution, thus providing us with
unprecedented details on emission distribution and kinematics (that we try to interpret) in different emission lines.
Computed line flux ratios and diagnostic diagrams then allow to probe further physical properties of the gas and its
ionization mechanisms in different parts of the observed objects.
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We investigate the dynamical evolution of the Milky Way-Large Magellanic Cloud-Small Magellanic Cloud group.
The unique high-resolution HI survey of the entire Magellanic System by Bruens et al.(2005) provides detailed
kinematical information on the Magellanic System. We use the data to compare the kinematics and shapes of
extended HI structures of the Magellanic Clouds (Magellanic Stream, Leading Arm) to our numerical model of the
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Magellanic System evolving in an extended dark matter halo of Milky Way. Halo potential flattening parameter q
enters the model as one of 20 free parameters of the galactic interaction. To identify optimal combination of the
parameters, we employ genetic algorithms as efficient search tool. Here we present the results of our search in the
extended parameter space, with special focus on the constraints on the shape of the dark matter halo of our Galaxy.
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Mass-loss from low-mass stars is an often neglected aspect of the complex feedback processes that regulate
galaxy evolution. | present estimates of mass-loss rates from old stellar populations in disk/bulge components of
spiral galaxies as well as in ellipticals. Using N-body simulations of both isolated and interacting/merging galaxies,
with an implemented scheme for long-term stellar mass-loss, | quantify the effects of this process on galaxy
dynamics, star formation rate and gas fuelling of the central kiloparsec. | discuss the importance of the mass-loss
rate from old stars in comparison with gas inflow rate induced by galactic bars and mergers as well as in relation to
AGN accretion rates.
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We attempt to provide new insights at the kinematics of the narrow-line regions in Seyfert galaxies and quasars, the
understanding of which, as well as of their intrinsic 3D morphology, is still rather limited. Motivated especially by the
rise of the integral-field spectroscopy, capable of mapping the full 2D velocity fields, we introduce a code producing
artificial kinematical maps for various gas geometries (spheres, disks, rings) and orientations of the ionization cone.
We confront the outcome with our slit/integral-field spectroscopy data and try to unveil the intrinsic configuration of
the NLR gas We also interpret our findings in relation to the AGN Unified Scheme.
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We perform 3D tree/SPH numerical simulations of the ram pressure stripping phenomenon occuring in galaxy
clusters. A galaxy orbiting around the cluster centre moves through the hot intracluster medium (ICM) and
experiences a wind. Density of the ICM and velocity of the galaxy determine effects of the ram pressure on the
galactic interstellar medium (ISM). The commonly used Gunn & Gott's criterion provides a simple estimate of the
stripping effects but the results are not satisfactory. We speculate about new approaches to the ISM-ICM interaction
process and explore what parameters play an important role. Our investigations indicate that the stripping amount
strongly depends on the galactic orbital history and offer an improvement to the classical Gunn & Gott's approach
systematically overestimating the stripping . We study influence of different galaxy orbits and disk inclinations on the
stripping efficiency.

Title: Star - gas cycle in galaxies

Authors: Palous, Jan
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Affiliation: AA(Astronomical Institute, Academy of Sciences of the Czech Republic, Prague, Czech
Republic)

Publication: Galaxy Evolution Across the Hubble Time, International Astronomical Union.
Symposium no. 235, held 14-17 August, 2006 in Prague, Czech Republic, S235, #34

Publication 08/2006
Date:

Origin: IAU

Bibliographic 2006IAUS..235E..34P
Code:

Abstract

This contribution analyzes how the mass and energy return from stars into the ISM creates structures, supershells,
and ISM clouds, which are next generation star formation places. We show how this star - gas cycle contributes to
the evolution of galaxies in cooperation with other internal and environmental effects.

Title: Polytropic Spheres And Their Dynamical Stability In Spacetimes With A Nonzero
Cosmological Constant

Authors: Hledik, S.; Stuchlik, Z.

Affiliation: AA(Institute of Physics, Faculty of Philosophy and Science, Silesian University in
Opava, Bezrucovo nam. 13, Opava, Czech Republic)

Publication: Modelling Dense Stellar Systems, 26th meeting of the IAU, Joint Discussion 14, 22-23
August 2006, Prague, Czech Republic, JD14, #24

Publication 08/2006
Date:

Origin: IAU

Bibliographic 2006IAUJD..14E..24H
Code:

Abstract

We determine the influence of a nonzero cosmological constant on dynamical stability of spherically symmetric
perfect fluid configurations. The equations governing small radial oscillations and the related Sturm-Liouville
eigenvalue equation for eigenmodes of the oscillations are generalised for the case of nonzero cosmological
constant. The Sturm-Liouville equation is then applied in the case of polytropic equation of state. Based on this
approach, the dependence of the critical value of adiabatic index on relativistic parameter (defined as ratio of central
pressure to central energy density) is established for values of polytropic index 3/2 and 3 and for both repulsive and
attractive cosmological constant using numerical computations. It is shown that a repulsive cosmological constant
rises the critical adiabatic index and decreases the critical radius under which the dynamical instability occurs.
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Title: Searching for White Dwarfs in Surveys

Authors: Kawka, A.; Vennes, S.

Affiliation: AA(Astronomical Institute, Academy of Sciences of the Czech Republic, Ondrejov,
Czech Republic), AB(Department of Physics and Space Sciences, Melbourne, United
States)

Publication: Exploiting Large Surveys for Galactic Astronomy, 26th meeting of the IAU, Joint
Discussion 13, 22-23 August 2006, Prague, Czech Republic, JD13, #44
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Bibliographic 2006IAUJD..13E..44K
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Abstract

Proper-motion, optical and ultraviolet surveys offer valuable data to search for white dwarfs within the Galaxy. The
New Luyten Two-Tenths (NLTT) catalog has been a rich source for finding new nearby objects, however many
objects still require spectroscopic identification. We have used the Revised-NLTT (rNLTT) catalog of Salim & Gould
(2003) to search for new nearby white dwarfs. Making use of a Reduced-Proper Motion diagram and optical-infrared
photometry we have identified over 400 white dwarf candidates, out of which only half of these have been
spectroscopically confirmed. We have also begun a search for faint white dwarfs using the Sloan Digital Sky Survey
(SDSS) and Galaxy Evolution Explorer. We have used the 2dF QSO Redshift Survey (2QZ) white dwarf catalog as
a base to investigate the photometric properties of white dwarfs in the ultraviolet (GALEX) and optical (SDSS). We
will build a white dwarf luminosity function, update the mass density of white dwarfs in the Solar neighbourhood. We
will also search for white dwarfs with peculiar properties and motion. For example, LP 400-22 which is a high-proper
motion star was found to be a very low mass white dwarf with a space velocity of over 400 km/s (Kawka et al.
20086).

Title: White Dwarfs in the GALEX Survey

Authors: Kawka, A.; Vennes, S.

Affiliation: AA(Astronomical Institute, Academy of Sciences of the Czech Republic, Ondrejov,
Czech Republic), AB(Department of Physics and Space Sciences, Florida Institute of
Technology, Melbourne, United States)

Publication: The Ultraviolet Universe: Stars from Birth to Death, 26th meeting of the IAU, Joint
Discussion 4, 16-17 August 2006, Prague, Czech Republic, JD04, #25
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Abstract

We have cross-correlated the 2dF QSO Redshift Survey (2QZ) white dwarf catalog with the GALEX 2nd data
release and the Sloan Digital Sky Survey (SDSS) data release 4 to obtain ultraviolet photometry (FUV,NUV) for
approximately 700 objects and optical photometry (ugriz) for approximately 800 objects. We have compared the
optical-ultraviolet colours to synthetic white dwarf colours to obtain temperature estimates for approximately 250 of
these objects. These white dwarfs have effective temperatures ranging from 10000 K (cooling age of about 1 Gyr)
up to about 40000 K (cooling age of about 3 Myrs), with a few that have even higher temperatures. We have found
that to distinguish white dwarfs from other stellar luminosity classes both optical and ultraviolet colours are
necessary, in particular for the hotter objects where there is contamination from B and O main-sequence stars.
Using this sample of white dwarfs we will determine the fraction of helium-rich white dwarfs (DO,DB) relative to
hydrogen-rich white dwarfs (DA), and make luminosity functions for both hot DA and DO white dwarfs. The
temperatures of the 2QZ white dwarfs obtained from the UV colours will be used to obtain luminosities of the
objects and hence their distance. From this we will be able to determine the scale height of these stars.

Title: Quasi-Static Sequences Of 2D Magnetic Potential Fields In Barotropic Ideal MHD
Flows
Authors: Nickeler, D. H.; Barta, M.; Karlicky, M.

Affiliation: AA(Astronomical Institute AV CR, Ondrejov, Czech Republic)

Publication: Solar Active Regions and 3D Magnetic Structure, 26th meeting of the IAU, Joint
Discussion 3, 16-17 August, 2006, Prague, Czech Republic, JD03, #56
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Origin: IAU

Bibliographic 2006IAUJD...3E..56N
Code:

Abstract

2D potential fields for modelling pre-flare magnetic field structures have already often been used in the literature.
The equation of motion is often neglected as the plasma beta is assumed to be very small in the regions above the
photosphere. In contrast to that we analyse how magnetic potential fields do evolve in the frame of barotropic ideal
MHD flows. Here neither the pressure gradient nor the equation of motion can be neglected. We show special
solutions by solving the set of ideal MHD equations in the case of a quasi-static approach. This implies that the non-
linear term in the equation of motion is neglected.
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Title: Stationary Reconnection Of 2.5D Magnetic Fields And Localized Non-Idealness In

Incompressible MHD Flows

Authors: Nickeler, D. H.; Barta, M.; Karlicky, M.

Affiliation: AA(Astronomical Institute AV CR, Ondrejov, Czech Republic)

Publication: Solar Active Regions and 3D Magnetic Structure, 26th meeting of the IAU, Joint
Discussion 3, 16-17 August, 2006, Prague, Czech Republic, JD03, #55

Publication 08/2006
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Bibliographic 2006IAUJD...3E..55N

Code:

Abstract

We construct 2D potential magnetic fields for modelling pre-flare magnetic field structures. We ask the question how
the application of magnetic shear components, i.e. components of the magnetic field in the invariant direction, could
be a source of stationary reconnection. We also ask how this is coupled to the localized non-idealness which
produces field aligned electric field components, indicating that magnetic reconnection takes place.

Title: Return Current And The Energy Deposit In Flares

Authors: Varady, M.; Karlicky, M.; Kasparova, J.

Affiliation: AA(Astronomical Institute, Ondrejov, Czech Republic)

Publication: Cosmic Particle Acceleration, 26th meeting of the IAU, Joint Discussion 1, 16-17
August, 2006, Prague, Czech Republic, JDO1, #51
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Date:

Origin: IAU

Bibliographic 2006IAUJD...1E..51V

Code:

Abstract

The return current related effects in flares represent one of the possible mechanisms of conversion of the kinetic
energy of electron beams into the thermal energy of flare plasma. Using a 1-D particle in cell model details of
formation and properties of the return current driven by monoenergetic electron beams are calculated. Using the
results of the simulations the influence of the return current on the energy deposit in flares are discussed.
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Simulation of magnetic field dissipation in astrophysical jets

Topinka, M.; Topinka, M.; Karlicky, M.

AA(Astronomical Institute AV CR, Ondrjeov, Czech Republic), AB(Physical Institute
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Cosmic Particle Acceleration, 26th meeting of the IAU, Joint Discussion 1, 16-17
August, 2006, Prague, Czech Republic, JDO1, #43
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Abstract

We report first results of the numerical 3D MHD simulations of magnetic field dissipation applied to magnetically
driven astrophysical jets. These simulations are considered to be a part of the gamma-ray burst model based on
Poynting flux dominated outflow.
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Electron Acceleration in a Wavy Shock Front

Vandas, M.; Karlicky, M.

AA(Astronomical Institute, Academy of Sciences, Ondrejov, Czech Republic)

Cosmic Particle Acceleration, 26th meeting of the IAU, Joint Discussion 1, 16-17
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It is known that electrons are accelerated at nearly perpendicular shocks by the drift mechanism. And it is also
known that energy gain of electrons caused by this mechanism is not very high. Therefore it was suggested in the
past that the energy gain might be increased if shocks had wavy fronts. For instance, there were attempts to explain
coronal type Il burst and their fine structure by electron acceleration in a wavy shock front. We studied numerically
electron acceleration at nearly perpendicular shocks. We found that energy gains of electrons at a wavy shock front
and a corresponding smoothed plane shock were comparable. That is why they do not depend significantly on the
shock thickness, magnetic field profile inside the shock, and shock wavy form; they depend on the angle between
the smoothed shock front and ambient magnetic field.

Title: Collapsing magnetic trap as accelerator of electrons in solar flares
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Publication: Cosmic Particle Acceleration, 26th meeting of the IAU, Joint Discussion 1, 16-17
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Abstract

A collapsing trap in the cusp topology of solar flares is simulated using a 2-D MHD model. Then in this collapsing
trap trajectories of test electrons and their acceleration are studied in detail. In the model we use the test particle
technique with the guiding centre approximation including also collisional losses and scattering of test electrons.
Computing the X-ray emission of the accelerated electrons it is shown that the acceleration process in the
collapsing trap easily explain a formation of observed loop-top X-ray sources.

Title: Radio and X-ray Diagnostics of Electrons Accelerated in Solar Flares

Authors: Barta, M.; Karlicky, M.

Affiliation: AA(Astronomical Institute of Czech Academy of Science, Ondrejov, Czech Republic)
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Abstract

It is well known fact that solar flares are efficient particle accelerators - even several concurrent acceleration
processes can take place in a single flaring volume. Using hybrid and particle simulations we study some of them,
namely the direct acceleration in the current sheet torn during the magnetic reconnection, the acceleration in
collapsing magnetic traps formed inside the cusp structure, and pinch-effects in non-equilibrium plasmoids newly
created by the reconnection process. In order to relate our models more directly to the real world we not only
calculate the dynamics of electron distribution functions but we extent our results to the form comparable with
observations. As accelerated particles in the solar atmosphere manifest themselves most remarkably by the radio
and X-ray emissions the final outputs of our modelling are radio and X-ray spectra and their dynamics as well as
spatial structures of X-ray and radio sources. The obtained results are, of course, sensitive to the parameters of the
used flare model. Conversely, fitting the observed and the modelled data provides us with the diagnostic tool for
investigation of conditions under which the acceleration in the solar flares proceeds.

Title: Super Massive Star Clusters: From Superwinds to a Cooling Catastrophe and the Re-
processing of the Injected Gas

Authors: Silich, S.; Tenorio-Tagle.G.; Munoz-Tunon, C.; Palous.J.

Publication: eprint arXiv:astro-ph/0610573
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Comment: 4 pages, 2 figures, to be published in the Proceedings IAU Symposium 237 "Triggered
Star Formation in a Turbulent ISM", eds. B.G. Elmegreen & J. Palous

Bibliographic 2006astro.ph.10573S
Code:

Abstract

Different hydrodynamic regimes for the gaseous outflows generated by multiple supernovae explosions and stellar
winds occurring within compact and massive star clusters are discussed. It is shown that there exists the threshold
energy that separates clusters whose outflows evolve in the quasi-adiabatic or radiative regime from those within
which catastrophic cooling and a positive feedback star-forming mode sets in. The role of the surrounding ISM and
the observational appearance of the star cluster winds evolving in different hydrodynamic regimes are also
discussed.


http://adsabs.harvard.edu/cgi-bin/author_form?author=Palous,+J&fullauthor=Palous, J.&charset=UTF-8&db_key=PRE
http://adsabs.harvard.edu/cgi-bin/author_form?author=Munoz-Tunon,+C&fullauthor=Munoz-Tunon, C.&charset=UTF-8&db_key=PRE
http://adsabs.harvard.edu/cgi-bin/author_form?author=Tenorio-Tagle,+G&fullauthor=Tenorio-Tagle, G.&charset=UTF-8&db_key=PRE
http://adsabs.harvard.edu/cgi-bin/author_form?author=Silich,+S&fullauthor=Silich, S.&charset=UTF-8&db_key=PRE

4. KONTAKTNi UDAJE GARANTA VYSLEDKU

Celé jméno Palous Jan Prof. RNDr. DrSc.

Spojeni

Organizace Astronomicky ustav AV CR  Boéni Il 1401 14131 Praha 4 - Spofilov
cta.cas.cz

5. DOSTUPNA DOKUMENTACE

Cislo Nazev dokumentu Typ Jazy
k
16 Organizace konference a publikace sborniku M - Usporfadani  ANG
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1. ZAKLADNIi UDAJE

Cislo vysledku: LC06014/17/2006
Nazev vysledku

"On-line" odborné pfednasky
Abstrakt

Na internetovém serveru vyvinutém a uvedeném do provozu pracovniky Centra jsou poskytovany zaznamy vSech
odbornych symposii z Valného shromazdéni Mezinarodni astronomické unie (IAU) v Praze.

Hlavni (1) a dalSi (2-5) obory feSeni vysledku (dle Ciselniku CEP, RIV)
1- BN, 2.-, 3.-, 4-, 5-
2. INOVACNI ASPEKTY

Popis inovacnich aspektl daného vysledku

Svym rozsahem a technizkym feSenim se jedna se o svétové unikatni projekt zachycujici fadu velmi vyznamnych



feénika.

3. PRINOSY

Popis konkrétnich pfinost daného vysledku pro jeho uzivatele

Pfednasky jsou dostupné na niZze uvedené internetové adrese.

4. KONTAKTNi UDAJE GARANTA VYSLEDKU

Celé jméno Bursa Michal Mgr. PhD
Spojeni
Organizace Astronomicky ustav AV CR Boéni Il 1401 14131 Praha 4 - Spofilov

http://www.astronomy2006.com/media-stream-archive.php
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1. ZAKLADNIi UDAJE
Cislo vysledku: LC06014/18/2006
Néazev vysledku

Kli¢ova publikace: Pinfield D. J., ... Chappelle, R. J., (2006): "Finding benchmark brown dwarfs to probe the sub-
stellar IMF ..." MNRAS 368, 1281

Abstrakt

Using a simulated disc brown dwarf (BD) population, we find that new large area infrared surveys are expected to
identify enough BDs covering wide enough mass-age ranges to potentially measure the present day mass function



down to ~0.03Msolar, and the BD formation history out to 10Gyr, at a level that will be capable of establishing if BD
formation follows star formation. We suggest these capabilities are best realized by spectroscopic calibration of BD
properties (Teff, g and [M/H]) which when combined with a measured luminosity and an evolutionary model can give
BD mass and age relatively independent of BD atmosphere models. Such calibration requires an empirical
understanding of how BD spectra are affected by variations in these properties, and thus the identification and study of
“benchmark BDs' whose age and composition can be established independently.

We identify the best sources of benchmark BDs as young open cluster members, moving group members, and wide
(>1000au) BD companions to both subgiant stars and high-mass white dwarfs (WDs). To accurately asses the likely
number of wide companion BDs available, we have constrained the wide L dwarf companion fraction using the 2-
Micron All Sky Survey (2MASS), and find a companion fraction of 2.7+0.7-0.5percent for separations of ~1000-
5000au. This equates to a BD companion fraction of 34+9-6percent if one assumes an a~ 1 companion mass
function. Using this BD companion fraction, we simulate populations of wide BD binaries, and estimate that 80+21-
14 subgiant-BD binaries, and 50+13-10 benchmark WD-BD binaries could be identified using current and new
facilities. The WD-BD binaries should all be identifiable using the Large Area Survey component of the United
Kingdom Infrared Telescope (UKIRT) Infrared Deep Sky Survey, combined with the Sloan Digital Sky Survey.
Discovery of the subgiant-BD binaries will require a near-infrared imaging campaign around a large (~900) sample of
Hipparcos subgiants. If identified, spectral studies of these benchmark BD populations could reveal the spectral
sensitivities across the Teff, g and [M/H] space probed by new surveys

Hlavni (1) a dal&i (2-5) obory feSeni vysledku (dle &iselniku CEP, RIV)
1- BN, 2.-, 3.-, 4-, 5-
2. INOVACNIi ASPEKTY

Popis inovacnich aspektl daného vysledku

Podle spekter hnédych a bilych trpaslik(l identifikovanych podle pfehledu 2MASS odvozujeme sklon pocéatecéni funkce
hmoty u mladych otevienych hvézdokup.

Identifikace tzv. "benchmark" hnédych trpaslik(l bude pouzita pfi dalSich vyzkumech téchto velmi malo hmotnych
hvézd.

3. PRINOSY
Popis konkrétnich pfinost daného vysledku pro jeho uzivatele
Publikace dosazenych vysledkl v mezinarodnim odborném periodiku.

4. KONTAKTNi UDAJE GARANTA VYSLEDKU

Celé jméno Palous Jan Prof. RNDr. DrSc.

Spojeni

Organizace Astronomicky ustav AV CR Boéni Il 1401 14131 Praha 4 - Spofilov
cta.cas.cz

5. DOSTUPNA DOKUMENTACE

Cislo Nazev dokumentu Typ Jazy



18 Odborny pfispévek popisujici dosaZzeny védecky J - Clanek v odborném ANG
vysledek v mezinarodni recenzované publikaci. periodiku

1. ZAKLADNI UDAJE
Cislo vysledku: LC06014/19/2006
Néazev vysledku
Popularizace vybranych vysledkl pro vefejnost
Abstrakt

V souvislosti s Valnym shromazdénim Mezinarodni astronomické unie (IAU), na jehoz pofadani se Centrum
spolupodilelo, jsme pfipravili fadu popularizacnich pfednasek pro ¢eskou vefejnost. Podrobny popis aktivit ¢len(
Centra v ramci Valného shromazdéni je obsazen v pfiloze této zpravy.

Hlavni (1) a dalSi (2-5) obory feSeni vysledku (dle Ciselniku CEP, RIV)
1.- BN, 2.-, 3.-, 4.-, 5-
2. INOVACNI ASPEKTY

Popis inovaénich aspektl daného vysledku

Prednasky byly predneseny pfevazné na fesitelskych pracovistich Centra za velkého zajmu vefejnosti. Byly rovnéz
zaznamenany v pofadech Ceské televize a v rozhlasu. Casopisecké clanky byly otistény v fadé magazint (napf.
Vesmir).

3. PRINOSY

Popis konkrétnich pfinost daného vysledku pro jeho uzivatele
Prednasky jsou volné dostupné na nize uvedeném internetovém serveru, jehoz provoz zajistuji pracovnici Centra.
4. KONTAKTNi UDAJE GARANTA VYSLEDKU

Celé jméno Karas Vladimir doc. RNDr. DrSc.



Spojeni
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4.1.3. PLNENI DILCICH CILU

4.1.3.1. ZPRAVA O DOSAZENI DiLCIHO CILE

Cislo dilgiho cile V2006

Nazev dil¢iho cile Zahajeni ¢innosti Centra. Matematicky presné formulovani modeld
relevantnich pro analyzu oCekavanych observacnich dat. Rozpracovani
teoretickych vychodisek a po

Planované datum dosazeni diléiho 31.12.2006
cile

INDIKATORY DOSAZENI VYSTUPU - SKUTECNE DOSAZENE
Byly publikovany prvni odborné vysledky a pfedneseny odborné seminare. Byly organizovany odborné
konference, pfedevSim se Centrum vyznamnou mérou podilelo na pfipravé a priibéhu Valného shrmazdéni

Mezinarodni astronomické unie \Y% Praze.



K hlavnim odbornym vysledkiim za fadime analyzu kvaziperiodickych oscilaci v objektu Sco X-1 (V.
Karas, M. Bursa, J. Horak). Rozpracovali jsme model parametrické rezonance v akre¢nim disku (rezonance
mezi radidlnim a vertikdlnim modem oscilaci), k nimz dochazi na kilohertzovych frekvencich v blizkosti
kompaktni neutronové hvézdy. Nezbytné se ukazuje vzit v uvahu obecné relativistické efekty. Diky jejich
zahrnuti se ndm podafilo vysvétlit vztah mezi pozorovanymi proménlivymi frekvencemi téchto oscilaci.
Tato problematika je pfedmétem zna¢ného z4jmu, a proto zaznamenal nas referat (uvefejnény v evropském
odborném cCasopise Astronomy and Astrophysics a soucasné v elektronické databazi astro-ph) jiz v tomto

roce vice ohlasu.

Jako dals$i okruh zkoumanych problémi byla feSena problematika interakce hvézd s prostfedim akrecnich
diskid ve vnitinich oblastech jader galaxii (L. Subr). O vysledcich bylo referovano na konferenci Active
galactic nuclei (Némecko) a L. Subr byl na zakladé lofiské publikace pozvan k dvouletému pracovnimu

pobytu na Univerzité \% Bonnu.
V. Karas a M. Dovc¢iak se dale zabyvaji systematickym vyvojem nového programového vybaveni pro
analyzu druZicovych spekter v rentgenovém oboru. Kromé vySe uvedenych pfispévkil jsme o dosavadnich
vysledcich opét referovali na seminafich s mezinarodni ucasti poradanych na Slezské univerzité¢ v Opavé
(Physics of Black Holes and Neutron Stars), na Matematicko-fyzikalni fakult¢ UK v Praze a na

konferencich \Y% zahranici.

Nyni je v pfipravé tiSténd podoba konferencniho sborniku z prazského Sympozia Mezinarodni

astronomické unie, které jsme spolupotadali.
Uspésné  byly dokonfeny a obhajeny tfi dizertadni prace mladych ¢&leni  Centra:

Mgr. Michal Bursa, PhD, "High-Frequency Quasi-Periodic Oscillations and their Modulation by
Relativistic Effects".

Mgr. Adam RaGzicka, PhD, "Interacting galaxies -- Magellanic Clouds and Milky Way".
Mgr. Pavel Jachym, PhD, "Gas stripping in galaxy clusters: a new SPH simulation approach".

Mgr. Eva Sramkova byla na zakladé svych mimofadnych vysledktl v oblasti teoretického vyzkumu

nelinedrnich oscilaci akre¢nich diskdi ocenéna prestizni cenou Siemens pro mladé védce.

Pracovisté Centra v Praze a Opavé navstivili zahrani¢ni spolupracovnici, ktefi zde zaroven prednesli



pfednasky o svém vyzkumu. V pribéhu celého obdobi jsme se kromé odbornych aktivit rovnéz pravidelné
vénovali popularizaci. Naptiklad byly pfipraveny ¢lanky pro ¢asopis Vesmir a v budové Akademie véd na
Narodni tfidé byly zorganizovany pfednaSky pro vefejnost prednesené zahrani¢nimi experty a piekladané

naSimi odborniky.

Publikace uvefejnéné v priubéhu prvniho roku trvani Centra pfirozené vyuzivaji praci a expertizu Clenil
Centra z pfedchoziho obdobi, navazuji na dosaZené vysledky a rozvijeji je. Rada novych publikaci je nyni v
tisku; tyto prace ve zpravé za rok 2006 neuvadime, jsou vSak uvedeny a pribéZzné doplhovany na

internetovych strankach Centra (cta.cas.cz). Nové publikace se stanou se soucasti nasledujici zpravy za

pristi rok.
PROSTREDKY OVERENI VYSTUPU - SKUTECNE DOSAZENE
Publikované ¢lanky podle seznamu publikaci za rok 2006.

Obhajené dizertacni prace.
Prednesené seminafe podle seznamu seminafi za rok 2006.

ZavéreCna zprava o usporadani mezinarodni konference (v ptiloze).

4.1.4. REDAKCNE UPRAVENA ZPRAVA

Centrum teoretické astrofyziky rozsifuje moznosti vzajemné spoluprace mezi feSitelskymi tymy a rovnéz
umoziuje jejich tésné propojeni s obdobné zaméfenymi akademickymi a univerzitnimi pracovisti v zahranici.
Predmétem cinnosti Centra je v souladu s plivodnim navrhem teoreticky vyzkum v oblasti astrofyziky a
kosmické fyziky.

Pracovisté se soustied’uje pfedevsim na podporu mladych odborniki na postdoktoralni urovni a je
teoretickym a interpretaénim zazemim pro stavajici a budouci observacéni aktivity provadéné jak vlastnimi
piistroji zucastnénych instituci, tak i v mezinarodni spolupraci — napt. v ramci ESO (Evropska jiZni
observatof), jejimz ¢lenem se Ceska Republika stala od po¢atku r. 2007, nebo ESA (Evropska kosmicka
agentura), ke které je CR jiz dnes smluvné pfidruZena v ramci projektu PECS.

V souladu s piedpoklady zaloZeni Centra zlepSilo podminky vyzkumu. Potieba teoreticky a interpretacné
zaméfeného pracovisté a Gzce propojujiciho akademickou a univerzitni obec, zahrnujiciho vyznamné naSe a
zahrani¢ni osobnosti byla v tomto oboru pocitovana jiz delSi dobu. V oblasti astrofyziky a kosmologie
dosahli nasi védci v minulosti mnoha svétové uznavanych vysledk. Vytvoreni navrhovaného Centra vedlo
ke snadngjsi spolupraci mezi feSitelskymi tymy a jejich vyraznému propojeni do zahranici, coZ podstané
zlepSuje podminky vyzkumu v oblasti astrofyziky.



ZaloZeni Centra také umoznilo, aby partnefi pfekonali bariéry, pfedevSim finan¢niho charakteru, ztéZujici
dosud vzajemnou spolupraci. Nové vybudované Centrum tak predstavuje moderni koncepci spojeni vyzkumu
a kvalitni vyuky. Centrum umoZiuje spolecné konference a dlouhodobé studijni pobyty na vyzkumnych
pracovistich v zahrani¢i. Prvni z takovych konferenci jiZ byly pracovniky Centra uskute¢nény. Jsou zvani
zahranicni lektofi a graduovani studenti, ktefi nyni pisobi na feSitelskych pracovisStich v CR. Tim jsou zjevné
pirekonavany hlavni obtiZe, které dosud ztéZovaly vzajemnou spolupraci.

4.1.5. PLNENI PODMINEK PROGRAMU

V souladu s piivodni zdmérem se podafilo ustavit funkéni struktury Centra na vSech tfech spolupracujicich
feSitelskych pracovistich, pfijmout pracovniky a dokonce pfipravit prvni odborné vysledky. Centrum se
vyznamnou mérou podilelo na organizaci Valného shroméazdéni Mezinarodni astromické unie, ktere se
konalo v srpnu 2006 v Praze (viz. pfiloZena zprava).

Centrum teoretické astrofyziky je nyni tvofeno sdruzenim skupiny prednich teoretikd pisobicich v nejvétsim
astronomickém tstavu Ceské Republiky (Astronomicky ustav Akademie véd Ceské Republiky, v.v.i.) s
pracovniky vyznacnych teoreticko-fyzikalnich pracovist’ na dvou univerzitach (Matematicko-fyzikalni
fakulta Univerzity Karlovy v Praze a Filozoficko-ptirodovédecka fakulta Slezské univerzity v Opavé).

Tim je zaloZena kvalitni Skola pokrocilych teoretickych studii zaméfenych na astrofyziku a teoretickou
fyziku. Centrum piedstavuje moderni koncepci spojeni vyzkumu a védecké vychovy. Tento typ pracovisté se
uspésné realizuje v zahranici, av§ak v Ceské Republice dosud chybél.

V pfiloze této zpravy jsou obsaZeny Statut Rady Centra a Jednaci Rad Rady Centra, které byly projednany a
schvaleny na prvnim jednani Rady. Toto jednani se uskutecnilo dne 11. prosince 2006 v prostorach piijemce-
koordinatora na Akademii véd CR v Praze 1, Néarodni 3. Z4apis ze zasedani Rady Centra je rovnéZ priloZen.

4.1.6. PLNENI SMLOUVY O SPOLUPRACI

Pfiloha 4.1.5. PInéni smlouvy o spolupraci - se pro tento program nezpracovava.

4.2. DALSI PRILOHY - rok 2006

4.2.1. Odborné a vécné prilohy zpravy - seznam

Soubor



cta06-jednaci-rad-rady.pdf

cta06-statut-rady.pdf

ga26-final_report.pdf

4.2.2. Ostatni (napf. mozné vyuZiti vysledki) - seznam

Soubor

tiskova-zprava-asu-cta15ii07.pdf

tiskova-zprava-slu-cta02ii06.pdf

4.2.3. Zapisy z projednani (oponentské posudky) - seznam

Soubor

V elektronické podobé soubor nebyl nositelem poskytnut.

4.2.4. Zapisy a dokumenty z jednani se sty¢nymi pracovniky zadavatele - seznam


http://www.msmt-vyzkum.cz/yyyy/eProjekty/Soubory/Zpravy/LC06014/tiskova-zprava-slu-cta02ii06.pdf?D=12.2.2007&T=14:45:29&VarIdS=52959444&VarUziv=LC06014&VarUzivId=151&VarId=LC06014&VarZpravaRok=2006&VarZpravaTyp=PEZ&VarIDz=2488&VarRecCount=2&VarVsTyp=MSMT_LC
http://www.msmt-vyzkum.cz/yyyy/eProjekty/Soubory/Zpravy/LC06014/tiskova-zprava-asu-cta15ii07.pdf?D=12.2.2007&T=14:45:29&VarIdS=52959444&VarUziv=LC06014&VarUzivId=151&VarId=LC06014&VarZpravaRok=2006&VarZpravaTyp=PEZ&VarIDz=2487&VarRecCount=2&VarVsTyp=MSMT_LC
http://www.msmt-vyzkum.cz/yyyy/eProjekty/Soubory/Zpravy/LC06014/ga26-final_report.pdf?D=12.2.2007&T=14:45:29&VarIdS=52959444&VarUziv=LC06014&VarUzivId=151&VarId=LC06014&VarZpravaRok=2006&VarZpravaTyp=PEZ&VarIDz=2492&VarRecCount=3&VarVsTyp=MSMT_LC
http://www.msmt-vyzkum.cz/yyyy/eProjekty/Soubory/Zpravy/LC06014/cta06-statut-rady.pdf?D=12.2.2007&T=14:45:29&VarIdS=52959444&VarUziv=LC06014&VarUzivId=151&VarId=LC06014&VarZpravaRok=2006&VarZpravaTyp=PEZ&VarIDz=2491&VarRecCount=3&VarVsTyp=MSMT_LC
http://www.msmt-vyzkum.cz/yyyy/eProjekty/Soubory/Zpravy/LC06014/cta06-jednaci-rad-rady.pdf?D=12.2.2007&T=14:45:29&VarIdS=52959444&VarUziv=LC06014&VarUzivId=151&VarId=LC06014&VarZpravaRok=2006&VarZpravaTyp=PEZ&VarIDz=2490&VarRecCount=3&VarVsTyp=MSMT_LC

Soubor

V elektronické podobé soubor nebyl nositelem poskytnut.

4.2.5. Zapisy z jednani Rady projektu (Centra) - seznam

Soubor

zapis11xii06.pdf

4.2.6. Navrh dodatku ke smlouvé na reSeni projektu se zdivodnénim - seznam

Pfiloha 4.2.6. Navrh dodatku ke smlouvé na feSeni projektu se zdivodnéni - se pro tento program nezpracovava.



http://www.msmt-vyzkum.cz/yyyy/eProjekty/Soubory/Zpravy/LC06014/zapis11xii06.pdf?D=12.2.2007&T=14:45:29&VarIdS=52959444&VarUziv=LC06014&VarUzivId=151&VarId=LC06014&VarZpravaRok=2006&VarZpravaTyp=PEZ&VarIDz=2493&VarRecCount=1&VarVsTyp=MSMT_LC
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