Proč praktická astrofyzika?

Globalizace je běžně chápana jako zavrženíhodná věc: likviduje totiž lokální rozličnosti, kolorit, ničí národní kultury – cestování pozbývá smysl, kdekoliv cokoliv stejné.

„Globalizace“ v astronomii

· nejde proti podstatě věci: vesmír a kosmické objekty jsou pro všechny pozemšťany tytéž

· má dlouhou a setrvalou tradici, takřka nikdo se jí nebrání

Místy astronomické vzdělanosti dříve byly: 

· observatoře (dalekohledy + speciální vybavení + fotografické archívy)

· univerzity (studenti, knihovny)

(  astronom musel cestovat za pozorováním, archívy, materiály – po cestě potkával jedinečné osobnosti – každé centrum bylo specifické, 

konference – setkávání, komunikace ( cestovní náklady stěžejní 

( astronom musel znát jazyky – základní díla byla publikována kromě angličtiny i v italštině, němčině, francouzštině a ruštině 

Projevy postupující „globalizace“ v astronomii:

Jazyk astronomie: dnes – angličtina. Ta se stala „jazykem vědy“ – latina novodobých vědců  – 95% astronomické literatury v angličtině

Stejné podmínky všem – zásluha moderních informačních technologií – hlavně Internetu

Internet znamená přístupnost:

· základních vědních informací v podobě prací v odborných astronomických časopisech – současných i historických – např. ADS.  

· vydávaní papírových časopisů stále dražší ( jejich elektronická podoba převládne, papírové verze se stanou anachronismem, stejně jako metry knihoven s astronomickou literaturou. 

· věhlas astronomického časopisu bude určovat kvalita recenzní řízení (to se nyní děje hlavně internetem) a elektronická dosažitelnost.

· pozorovacího materiálu získaného nejrůznějšími pozorovacími prostředky – virtuální observatoře. Po pár měsících od získání bude materiál k dispozici komukoliv 

· kontaktů s libovolnými osobnostmi, možnost spolupráce v reálném čase

Úspěšný astronom 21. století nebude muset zvednout zadek od počítače!

Astrofyzikální bádání: luštění nevyjasněných otázek + věčné šťouralství – zdravá nedůvěra ke všem „pravdám“ – zde se lze nadít největších překvapení a šoků.

V současnosti astronomické přístroje chrlí stále více a více kvalitních pozorovacích dat o nejrůznějších kosmických objektech. Hrubá data jsou podrobena víceméně rutinnímu základnímu zpracování a ukládána do databází, z nichž většina je volně přístupná. Stále větší procento získaných výsledků však zůstává ležet ladem, neboť čas nutný k solidnímu zpracování těchto pozorování zakončenému publikací výsledků je vždycky mnohonásobně delší než vlastní pozorovací čas. 

Zde tedy vidím příležitost pro uplatnění pro všechny, kteří nemají jednoduchý přístup ke špičkové technice. Pokud se totiž naučí špičkovým způsobem zpracovávat převzatá data a výsledky pak publikovat, stanou se mimořádně úspěšnými odborníky. Pracovat mohou v zásadě kdekoli, stačí jim jen rychlejší počítač a přístup na internet. Práce je to přitom mimořádně zajímavá a pestrá, neboť každý nový problém, nový objekt si vyžaduje samostatný a svrchovaně tvůrčí přístup, kde je možné plně zapojit fantazii, vcítění se do problému a své zkušenosti. 

Odborníků, kteří dokáží pozorovací materiál adekvátně zpracovat a vytáhnout z něj maximum informací, je poskrovnu, což je dáno mj. i systémem vzdělávání budoucích vědců. Jejich učitelé totiž jen málokdy bývají praktickými astrofyziky a praktičtí astrofyzikové se jen zřídkakdy dostanou k výuce, a když, tak nakonec stejnak neučí to, čím se běžně zabývají. 

Jedním z předmětu, který si klade za cíl tento úzus narušit je Praktická astrofyzika, jež má mj.  seznámit studenty s řešením standardních problémů, s nimiž se astrofyzik zabývající se pokročilým zpracování pozorování běžně setkává.  

Astronomie a astrofyzika v České republice

1 Historie

Astronomie a astrologie se pěstovala na královském dvoře od středověku. 

Další centrum: 1348 – pražská univerzita, první ve střední Evropě, založená Karlem IV, zde působily vynikající učenci: Kříšťan z Prachatic (spis o sestrojení a používání astrolábu - 1407), Johannes Schindel (pražský orloj 1410).

Instituce pak přestaly být důležité, astronomové v Čechách pobývali jen část své kariéry.

Tycho Brahe – 2 roky před smrtí – na pozvání císaře Rudolfa II 

Tadeáš Hájek z Hájku – společné pozorování supernovy 1572 v Kasiopeji  a velké komety z roku 1577  ( oba objekty jsou dál než Měsíc.

Johann Kepler – přijal pozvání Tycha, našel zákony planetárního pohybu – využil k tomu Tychonových pozorování Marsu. Během pobytu v Praze (1600-1612) publikoval řadu děl, mj. Astronomia Nova (1. a 2. K. z.), o supernově 1604 v Hadonoši, o objevu tzv. Keplerova dalekohledu, hexagonální struktuře sněhových vloček a Sen aneb Lunární astronomie.

Pražští císařští matematici - Nicolaus Raymarus Ursus, Tycho Brahe a Johann Kepler + stavitelé přístrojů: Erasmus Habermel a Jost Bürgi (nezávislý objevitel logaritmů) ( Praha centrem vědění a kultury v pozdní renesanci.

Běhen 30-leté války, Johannes Marcus Marci -  lékař, fyzik, astronom, a matematik pražské univerzity pokusy s průchodem světla vodními filtry, barvami tenkých vrstev a spektrálním rozkladem světla. Našel izochronii kyvadel, zákon zachování momentu hybnosti. O 20 let předstihl Newtona (optika a mechanika – 1648), který se zabýval obdobnými věcmi.

Pražské Klementinum – jezuitská kolej – další centrum astronomického výzkumu, první observatoř na Klementinu (1750) – zakladatel a 1. ředitel Josef Stepling. Antonín Strnad – 1775 denní záznamy počasí.

Na počátku 19. století význam Prahy a českých zemí poklesl – staly se jen provincii Rakouska-Uherska. Významnější: Christian Doppler – profesor matematiky a praktické geometrie pražské techniky, objevil svůj známý princip1842. Ernst Mach, profesor fyziky pražské univerzity, zasloužil se o výchovu mladých fyziků. Pokusy z akustiky. Clementinum se po rozdělení univerzity (1882) stalo součástí německé univerzity. Ředitel observatoře Ladislaus Weinek se zabýval kartografií Měsíce na základě fotografií, objevil pohyb pólů. Později už se Clementinum používalo jen jako metodické centrum a místo meteorologických pozorování. Jeho součástí ale byla Konkolyho observatoř v Ó Gyalla (nyní Hurbanovo, Slovensko) 

Astronomický ústav České univerzity (1886) se přestěhoval 1900 do vily v Praze-Smíchově kde zůstal až do roku 1997, pak do Tróje k budově MFF UK. Zakladatel August Seydler – vypracoval sofistikovanou metodu pro určování drah planetek, zabýval se též výukou a popularizací. Jeho následovník Gustav Gruss, věnoval se pozorování proměnných hvězd a zpracovával vizuální pozorování hvězdných spekter.

V letech 1911-12 pobýval v Praze Albert Einstein, ten zde byl jmenován profesorem Německé univerzity. Publikoval zde 11 prací, základy OTR. Tuto revoluční teorii podpořilo několik českých vědců z Prahy a Brna.

1898 – bratři Josef a Jan Fričovi, majitelé malé továrny na přístroje jemné mechaniky a optiky založili soukromou observatoř v Ondřejově. František Nušl, profesor techniky a Karlovy univerzity s oběma spolupracoval a 1928 se stal 1. ředitelem observatoře poté, co byla věnována Československé republice. Hlavní úspěch – velmi precizní přístroj pro poziční měření cirkumzenitál.

1917 – vznikla Česká astronomická společnost, ta vybudovala 1928 v Praze na Petříně Štefánikovu hvězdárnu, pojmenovanou po Milanu Rastislavu Štefánikovi,  profesionálnímu astronomu (zatmění Slunce), který se zasloužil o vznik Československa.

Za Slovenského štátu vybudoval observatoř na Skalnatém Plese Antonín Bečvář, známý jako autor atlasů oblohy - Atlas Coeli a dalších. 

Významným astronomem 1. poloviny 20. stol. Zdeněk Kopal, studoval těsné dvojhvězdy a zabýval se výzkumem Měsíce, později profesor astronomie v Manchestru.

1952 – velký rozvoj astronomie v českých zemích – založení Československé a Slovenské akademie věd. AsÚ v Ondřejově a v Praze (Budečská ulice, později Roztyly, Boční).

1953 – vybudování brněnské hvězdárny na Kraví hoře, 1959 – malé planetárium + sál, 1991 – velké planetárium. Centrum výchovy talentovaných mladých spolupracovníků

1967 – proběhlo v Praze Valné shromáždění IAU, při té příležitosti otevřen i 2m dalekohled v Ondřejově (fa Zeiss)

Po roce 1968 – pohroma – odešli nejvýznamnější astronomové: Luboš Kohoutek, Mirek J. Plavec, Zdeněk Sekanina, Zdeněk Švestka, Ivan Hubený do zahraničí, kontakty s nimi byly zapovězeny. Mnozí astronomové museli odejít z vysokých škol, z vedoucích míst.

Přesto věhlas československé astronomie byl dobrý, ČSFR byla prvním postkomunistickým státem, jejíž Bulletin of Astronomical Institutes of Czechoslovakia splynul (1992) s evropským odborným časopisem Astronomy and Astrophysics.Od 1.1.1992 se pak už česká a slovenská astronomie vyvíjí odděleně, i když kontakty mezi astronomy i institucemi zůstávají neobyčejně silné a živé.

Úloha

Zjistěte data narození a úmrtí pokud možno všech osob zmíněných v historickém přehledu (tučně vytištěné).

2 Současný stav české astronomie a astrofyziky

Pěstováním astronomie a astrofyziky se v současnosti zabývá řada institucí, jež spolu v různé míře spolupracují (občas tzv. personální unie).

Největší - Astronomický ústav Akademie věd České republiky se sídlem v Ondřejově (jedna z 60 institucí podobného charakteru) – financován ze speciálního účtu české vlády. Univerzitní pracoviště – financována z prostředků Ministerstva školství, mládeže a tělovýchovy. Síť lidových hvězdáren a planetárií – financovány z prostředků statutárních měst (Brno, Praha) a krajských úřadů. Pojítkem mezi profesionálními a amatérskými astronomy se snaží být Česká astronomická společnost. 
Alternativním zdrojem financí pro české astronomy jsou nejrůznější grantové společnosti, zejména Grantová agentura České republiky, Grantová agentura Akademie věd České republiky, Fond rozvoje vysokých škol, Mezinárodní vědeckotechnická spolupráce České republiky v rámci programu KONTAKT, aj.

Výchovou mladých adeptů astronomie zajišťují vysoké školy (Praha, Brno, Opava), které v tomto směru spolupracují s AsÚ. Žádoucí přitom je, aby nový vědec získal titul PhD., ovšem i pro nižší stupně vysokoškolského vzdělání je v astronomii uplatnění (Bc., Mgr.)

Hlavním problémem současné české astronomie je volný přístup k špičkové astronomické a kosmické technice a k vysoce kvalitním datům jí získaných. Nicméně spousta takovýchto dat je již volně k dispozici na webbu, případně je možné si je vyžádat v rámci osobních kontaktů.

Astronomical Institute of the Academy of Sciences of the Czech Republic

Address: Fričova 1, CZ-251 65 Ondřejov, Czech Republic, http://www.asu.cas.cz
Director: Jan Palouš (palous@ig.cas.cz)

Solar Research

Structure and dynamics of the solar atmosphere:
This project involves studies of different atmospheric layers (photosphere, chromosphere, corona), evolution of the active regions including sunspots and the physics of solar prominences. Observational studies focus on: large-scale transport phenomena in the photosphere; the global flow patterns in the low atmosphere and convective zone (studied also with SOHO/MDI); the evolution of photospheric magnetic and velocity fields on smaller scales (magnetographic observations); fine structure of sunspots and granulation; chromospheric oscillations (SOHO/SUMER); research of prominences. At the Ondřejov Observatory the following ground observations are performed: longitudinal magnetic and velocity fields are measured in active regions by a magnetograph fed by an HSFA telescope and spectrograph Zeiss; prominence spectra are regularly detected by the Multichannel Flare Spectrograph (MFS) using the video CCD system; high-resolution observations are made on VTT (Tenerife) and SVST (La Palma). Important data also come from SOHO. The modernisation of two HSFA telescopes is almost finished:. HSFA1 is the magnetograph, HSFA2 will serve as a next-generation multichannel spectrograph, to replace the currently used MFS. These medium-size instruments will be used for special systematic observations (also as part of international campaigns such as the Max Millennium), which cannot be made with the largest telescopes. The group is involved in the so-called GREGOR project, the modernisation of the Gregory coudé telescope on Tenerife (German consortium).

Eruptive processes in the solar atmosphere:

YOHKOH, BATSE, SOHO, TRACE, the Max Millenium Flare program, HESSI, Solar-B projects are milestones in flare studies. The record of solar flares, eruptive prominences, their optical spectra and solar radio bursts are performed with the H-alpha telescope, the multichannel flare spectrograph and the 0.8-4.5 GHz radiospectrographs. Studies are devoted mainly to the following topics: pre-flare stages, primary flare energy-release processes, their radio and hard X-ray manifestations, chromospheric responses and their optical and UV spectroscopic diagnostics, flare magnetic field topology, initial stages of flare shock generation (precursors of type II bursts), eruptive prominences and coronal mass ejections and their evolution and structures. Numerical modelling, the analytical approach and the statistical data and image processing methods are used. The following numerical models have been developed: a hybrid 1-D hydro-radiative model for computing the chromospheric response during solar flares, non-LTE radiative transfer codes, 2-D and 3-D MHD models for simulating magnetic field reconnection and flare shock propagation, and 1-D and 3-D particle-in-cell models for special tasks of astrophysical plasmas. To fill in the gap in the hard X-ray observations a new hard X-ray spectrometer was developed and built (by Space Devices Ltd. in Prague). It was launched onboard the US MTI satellite on 12 March, 2000. The instrument provides full-disk observations of the solar hard X-ray emission in the region between 12 and 200 keV divided into 8 energy bands with a time resolution of 200 msec. The data will be available world-wide from the SolarSoft database.

Heliosphere and space weather:

The heliosphere and space weather has been attracting increasing attention in recent years because of its direct impact on the Earth’s environment and technological systems. The Institute has recently established a new research task that combines heliospheric research with various aspects of solar research to better respond to new challenges. Solar patrol observations regularly contribute to the worldwide monitoring system ISES together with our own solar-activity forecasts. Instruments for observing solar activity in white-light and H-alpha images, optical spectral lines, and radio waves are used in coordinated observations with instruments onboard the YOHKOH, SOHO/EIT, SOHO/LASCO, and WIND spacecraft. Various models have been developed for investigating different phenomena in the solar atmosphere, corona, and interplanetary space. These models have contributed to a better representation of the coronal magnetic field, studies of coronal shocks, interpretation of type II radio bursts, investigation of interplanetary shock and CME distortion in structured solar wind, and to the investigation of the internal structure and propagation of magnetic clouds in the heliosphere. Numerical simulations were also compared with IMP, WIND, and ULYSSES observations. The origin of coronal shocks and their propagation through the heliosphere are studied, photospheric magnetic field observations are incorporated in MHD models of the solar corona, 3-D models of CMEs including magnetic clouds are developed, and interconnection of different models is established. Simulations of coupled dynamic phenomena in the solar atmosphere and heliosphere, as well as selected space-weather events are performed.

Scientists:

P. Ambrož - large scale flows, coronal magnetic field;
V. Bumba - magnetic and velocity fields;

F. Fárník - X-ray space projects and X-ray analysis;

P. Heinzel - plasma spectroscopy and diagnostics, solar flare spectroscopy and modelling;

K. Jiřička - responsible for radio observations;

M. Karlický - magneto-hydrodynamics, plasma astrophysics and numerical modelling;

M. Klvaňa - magnetic and velocity fields;

P. Kotrč - spectral observations, solar flare spectroscopy and interpretations;

D. Odstrčil - MHD numerical modelling, coronal and interplanetary disturbances;

M. Sobotka - sunspots and granulation.
S. Šimberová - image processing;

M. Vandas - magnetic clouds and particle acceleration.

Dynamics of the Solar System

Dynamics of natural bodies of the solar system:

The research focuses on the problems of the dynamics of the Earth, dynamics of asteroids and tidal development of the planetary system. (e.g., the effect of high-order resonances on stable chaos of asteroids, the Modified Fourier Transform Method of studying chaos, importance of the three-body resonances, studies of Earth rotation in the Hipparcos reference frame, the effect of tidal evolution on the shapes of planetary satellites, etc.). The study of resonances in the asteroidal belt are made in order to explain the origin of Kirkwood gaps. The role of chaos became clear and the fast development of mathematical tools for studying chaotic trajectories followed; the overlap of orbital and secular resonances was found to be responsible for gaps. Chaotic diffusion and its importance is studied as well as the effects of high-order resonances in the structure of the asteroids. The methods of analysis of altimetric satellite measurements are developed for obtaining the Earth parameters and their long-term variations. In the first stage the TOPEX-POSEIDON altimetric data are studied to obtain long period variations of the Earth potential. Optical astrometry measurements have been re-reduced in the Hipparcos reference frame, and the Earth orientation parameters (EOP) determined in the interval 1899.7-1992.0. The same data were also used to link the Hipparcos Catalogue to the International Celestial Reference System. A new mathematical tool ("combined smoothing") has recently been developed to be used in combining the EOP as observed by modern space techniques (VLBI, GPS, SLR, LLR, DORIS). Since 2001 the group became Research Combination Centre of the International Earth Rotation Service (jointly with the Czech Technical University). EOP are analysed with respect to their geophysical excitations (atmosphere, oceans, ice coverage, groundwater storage, etc.).

Meteors and small bodies in the solar system:

The group relies on data both from older experiments (photographic fireball network, photographic spectroscopy, meteor radar) as well as on recently introduced new techniques (intensified video cameras, radiometer detectors, CCD cameras). The network of all-sky fireball cameras and spectral cameras has been in continuous operation since 1963 and is currently the only one in the world. A new program of CCD observations of asteroids using a dedicated 0.65m reflector started in 1993, with concentration on Near Earth Asteroids (NEA's). Following topics are studied: atmospheric fragmentation and structural properties of meteoroids, chemical composition of meteoroids from spectroscopy, physics of meteor radiation and ionization, long-term activity of meteor showers from radar observations, rotation of asteroids. New discoveries have been made in recent years: an asteroidal meteoroid in cometary orbit, several binary asteroids, very rapid rotation of an asteroid, differential ablation in Leonid meteors, and meteor radiation at an altitude of 200 km. The group participates in international cooperation, especially on asteroid observation, superbolides, and Leonid meteor campaigns. The research is now extended to both smaller and larger meteoroids and to NEA's in the sub-km size range. The efficiency and quality of observations and data reduction will also be improved by using automatic fireball cameras (currently being developed).

Dynamics of artificial satellites of the Earth:

The most important conclusions resulting from observed orbital perturbations are atmospheric models which provide the spatial distribution and time variation of the thermosphere's density, as well as models of the Earth's albedo and infrared radiation distribution. One of them (TD88) was derived as a model which can be used to derive analytically satellite orbital perturbations of higher orders. In order to remove a general lack of the experimental data, the project "MIMOSA" (MIcroMeasurements of Satellite Acceleration) is in the final preparation stage before the launch of special microsatellite with an accelerometer as the only scientific instrument on board, expected in 2002. The calibrated variance-covariance matrix of a gravity field model is projected onto a radial orbit. The error and radial inaccuracy for various orbits, namely of altimetry satellites is investigated. The results show permanent progress from older to recent gravity field models; the radial error is not only smaller but its geographic variability is much lower than before. The methods used in theoretical studies are derived principally from considerations of classical celestial mechanics applied to the motions of close-earth bodies. The computational programs based on our theoretical results are produced. Combinations of the single and dual satellite crossovers have been found to be diagnostic tools for detecting residual signals of gravitational or non-gravitational origin in satellite crossover data.

Scientists:

J. Borovička - meteors, meteoroids, and meteor trains, spectroscopic techniques;

M. Burša - figures and gravitational field of the Earth, planets and their satellites;

Z. Ceplecha - meteors, meteoroids, bolides, superbolides, atmospheric trajectories, orbits, meteorite falls, influx onto Earth;

J. Klokočník - satellite crossover altimetry;

P. Pecina - meteor theory and radar observations;

R. Peřestý - microgravity, environment;

P. Pravec - rotation of asteroids, shape and material properties, origin and evolution of asteroids, threat to Earth;

C. Ron - rotation of the Earth, astrometry.

L. Sehnal - satellite dynamics, forces of non-gravitational origin;

P. Spurný - meteors, meteoroids, bolides, atmospheric trajectories, orbits, meteorite falls;

R. Štork - TV meteor observations.

M. Šidlichovský - dynamics of asteroids, resonances and chaos;

Z. Šíma - figure and gravitational field of the Earth;

J. Vondrák - rotation of the Earth, astrometry.

Stars and Galaxies
Astrophysics of hot stars:

The study of hot stars is based both on experimental and theoretical parts. The experimental part relies on spectroscopic data provided by the 2m telescope at Ondřejov and by instruments abroad (25 years of systematic UBV photometry of hot stars at Hvar, regular collaboration in spectroscopy with Canadian colleagues at 1.8-m reflector in Victoria, APT telescopes in the USA etc.). The main objects studied are rapid variable stars, emission line objects, and binaries including early-type interacting binaries and Be stars. The only instrument is the 2m telescope built in 1967. Its main role is the participation in long-term programmes which cannot be performed with top rate instruments due to their high over-subscription. The telescope is also used for training students. A better equipment (a dedicated echelle spectrograph HEROS) has been provided via cooperation between the Astronomical Institute and Landessternwarte Konigstuhl, Heidelberg (Germany). For the further development of optical astrophysics at the Institute the access to more powerful instrumentation in a better astroclimate is necessary. The main results concern the determination of the basic physical properties of Be and binary stars. Powerful methods used are the disentangling technique KOREL, simultaneous RV, and the light-curve solution for an eccentric orbit with variable period and/or apsidal motion. The main topic of the theoretical part of the astrophysical programme is the modelling of stellar atmospheres end envelopes. The computer code that has been developed is able to calculate complicated NLTE model stellar atmospheres. 

Dynamics of galaxies:

i)The motion of young OB stars within 2 kpc of the Sun: positions and proper motions from HIPPARCHOS and TYCHO catalogues are used. The position and space velocity vectors of the individual stars are used, the evolution of the system of young stars is traced back in time to the formation places. A plausible scenario explaining the anomalous motion of local young stars is the expansion from a parent cloud, which is rotating in the same direction as the Galaxy with rotation axis slightly inclined to the direction perpendicular to the galactic plane. More precise astrometric data from the DIVA and GAIA experiments are expected in the solar vicinity. ii) Two-component N-body models including the collisionless stellar component and the dissipative gaseous component with star formation and gas recycling. Due to collisions, the gaseous particles grow and trigger star formation, converting a fraction of their mass into stellar particles. The stellar evolution is mimicked by stellar particles loosing mass proportional to their age and returning it to gaseous particles. Mass redistribution and the mass inflow to the galactic central region is measured. iii) The HI supershells have been detected in observations of the Milky Way and nearby galaxies within 10 Mpc. Their origin may be connected with the energy released by young and massive OB stars in OB associations, supernovae or hypernovae. The original data acquired with the Effelsberg 100-m radiotelescope , the Leiden-Dwingeloo survey and other data are used. The analytical solution of an expanding shockwave in the ISM is complemented with a 3-dimensional computer simulation. Gravitational instability with linear and nonlinear terms is discussed. 

High energy astrophysics:

Extended background in study of optical transients related to high-energy phenomena such as Gamma-Ray Bursts (GRBs) and in optical observations of high-energy sources of both galactic and extragalactic origin. Participation in large international space projects (ESA INTEGRAL, XMM, XEUS, DSRI Ballerina); ground-based optical observations of high-energy sources (BeppoSAX, Compton GRO, HETE); very high-energy gamma-ray observations (Auger project). Correlation of satellite and ground-based data. Ground-based instruments: 25-cm robotic GRB follow-up telescope BART, 30-cm robotic system BOOTES (located in Spain within the collaboration). Use of the photographic network EN, observational network EON, archival data (astronomical plates, involved in establishment of the new European plate centre for scientific data extractions from archival plate material).

Scientists:

S. Ehlerová - simulations of expanding supershells.

P. Hadrava - stellar and relativistic astrophysics, history of astronomy;

P. Harmanec - spectroscopy and photometry of hot stars and binaries;

R. Hudec - high-energy astrophysics of extragalactic sources and GRBs;

B. Jungwiert - N-body models with sticky particles;

P. Koubský - spectroscopy of hot stars; 

J. Kubát - modelling stellar atmospheres;

J. Palouš - galactic dynamics, stellar kinematics, star formation;

C. Polášek - design of optical telescopes, evaluation of archival plates, observations, data reduction;

J. Soldán - design of ground based instruments, development of control software, data reduction;

V. Šimon - high energy astrophysics of galactic sources, X-ray binaries, optical CCD measurements, interpretations;

P. Škoda - software support and computer system manager;

S. Štefl - spectroscopy and photometry of hot stars.

Astronomical Institute of the Charles University, Prague

Address: V Holešovičkách 2, CZ-180 00 Praha 8, Czech Republic; http://astro.mff.cuni.cz
Director: Petr Harmanec (petr.harmanec@mff.cuni.cz)

Astronomical Institute of the Charles University is an integral part of Faculty of Mathematics and Physics. Together with Institute of Theoretical Physics it forms a centre of theoretical physics and astronomy.

Teaching: 

Education at Faculty of Mathematics and Physics is organized in such a way that all students are first educated in mathematics and physics and choose a specific discipline to study after fifth semester. Undergraduate students are therefore starting their astronomical education in the Astronomical Institute in the third year of their study at the Faculty of Mathematics and Physics and are supposed to finish their education at the faculty within five years, with a possibility to proceed more slowly and extend the study for one more year. During the last five years, more than 5 students graduated every year.

Some of the staff members of the Institute also organize and lead regular courses for teachers of physics at secondary schools and for students of the university of third age, are active in popularization of astronomy and in book translations. 

Research areas:

Astronomers of the Institute carry out their research in a close collaboration with colleagues of the Institute of Theoretical Physics, the Astronomical Institute of Academy at Ondřejov and with a number of foreign collaborators. 

Investigation of possibly observable effects related to consequences of the theory of relativity for various astronomical objects. In particular, the problems solved are the physics of accretion disks around rotating black holes, both stellar and galactic ones, interaction of stars with galactic disks, particle dynamics near magnetized black holes, relativistic precession of the disks, interpretation of rapid variability of the X-ray spectra of relativistic objects or physics of astrophysical jets. (V. Karas, D. Vokrouhlický, A. Meszáros, L. Šubr). 

Studies in cosmology, with special emphasis to possible consequences of the properties of gamma-ray burst sources (A. Meszáros).

Studies of the physical properties, dynamics and evolution of comets, small bodies in the solar system and planetary systems in general. Theoretical studies include applications of Yarkovsky effect and observations mainly deal with orbits and light curves of asteroids, including new discoveries of such bodies, and participation in international projects of cometary space observations (D. Vokrouhlický, M. Wolf, M. Šolc). 

Complex spectroscopic and photometric studies of hot stars, especially in binaries and multiple systems and investigation of the nature and time variability of OBAe stars (P. Harmanec, P. Mayer, M. Wolf).

History of Astronomy, particularly in Bohemian region (M. Šolc).

  

Institute of Theoretical Physics of the Charles University, Prague

Address: V Holešovičkách 2, CZ-180 00 Praha 8, Czech Republic; http://otokar.troja.mff.cuni.cz
Director: Jiří Bičák (bicak@mbox.troja.mff.cuni.cz)

Teaching:

Students are educated thoroughly in mathematics and computing, and in all main branches of theoretical physics, including classical and quantum field theories, elementary particle physics, thermodynamics and statistical physics, solid state physics and, from the astronomical and astrophysical perspective most importantly, in relativistic physics, relativistic astrophysics and cosmology (4 hours lectures and 2 hours exercises per week over whole year). A number of special, 'selective' lectures are given on such topics as plasma physics, radiation theory, group theory, gauge theories etc. There are two traditional seminars organized every week, one on "Theoretical and Mathematical Physics", the other on "Relativistic Physics and Astrophysics". A number of recognised Czech theoretical astronomers and astrophysicists were educated as theoretical physicists who later specialised in astronomy. On average during last 10 years about 10 students graduated in theoretical physics each year. 

Research areas:

An essential group in the Institute is primarily working in general relativity and its astrophysical and cosmological applications. Except for the relativists in Brno (J. Horský and J. Novotný), all researchers in relativity and relativistic astrophysics in Czech republic came from this group in the past and have been in contact since then. Several internationally highly recognized experts in modern unified field theories and gravity, and in theoretical astrophysics working now abroad, were educated at the Institute (e.g., P. Hořava, I. Hubený, C. Klimčík, L. Motl).

Theoretical aspects of gravitational collapse, in particular gravitational collapse with small nonspherical perturbations (J. Bičák, J. Langer). Black-hole electrodynamics, stationary fields around black holes, in particular the discovery of the "Meissner-type" effect in black-hole physics (J. Bičák, L. Dvořák (head, Department of Didactics of Physics), T. Ledvinka). Motion of particles around collapsed objects and its physical interpretation. (O. Semerák, J. Bičák). Theory of gravitational radiation and radiative spacetimes in particular the discovery of the only (until now) known class of exact solutions of Einstein's equations representing moving, radiating sources (J. Bičák, J. Podolský, P. Krtouš). Exact solutions of Einstein's field equations representing strongly gravitating disks and disks around black holes, in particular the construction of the first physically realistic material sources (in the form of the disks) producing the Kerr metrics outside (J. Bičák, T. Ledvinka, O. Semerák). Quantum field theory on curved backgrounds (P. Krtouš). Cosmological perturbation theory, conservation laws and related problems, in particular the formulation of general conservation laws for large perturbations of a background (cosmological) spacetime (J. Bičák)

 

Institute of the Theoretical Physics and Astrophysics, Faculty of Science, Masaryk University, Brno

Address: Kotlářská 2, 611 37 Brno, Czech Republic; http://www.physics.muni.cz
Director: Michal Lenc (lenc@physics.muni.cz), the head of Department of astrophysics: Zdeněk Mikulášek (mikulas@ics.muni.cz) 

Teaching:

Members of the Institute provide the complete courses of astronomy and astrophysics, general relativity and cosmology for all physics students, and specialized courses according to the scientific orientation (hot stars, variable stars, practical astrophysics) of the staff. They are also responsible for the major part of the bachelor studies of astrophysics.

Research areas:

The astronomical research is aimed mainly to the study of the physics of hot stars and stellar systems containing hot components. This research wants to contribute to the elucidation of the mutual relation among magnetic field geometry, spectroscopic and photometric spots or belts occurring on the surface of chemically peculiar (CP) stars. From both theoretical and observational points of view extended atmospheres of hot stars and their non-LTE models are studied, as well as stellar winds blowing from hot and luminous stars. Other fields of interest are: variable stars, carbon stars, K-type giants and properties of atmospheric extinction. Selected problems of the theoretical physics and relativistic astrophysics are also studied (energy-momentum tensor of classical electromagnetic fields; conservation laws in general relativity; exact solutions of Einstein's equations; electromagnetism in general relativity). The Institute manages the Masaryk University Observatory in Brno (Kraví hora), equipped with 0.6m reflector with a CCD camera. 

Scientists:

J. Horský - general relativity, cosmology;

F. Hroch – variable stars, observation;

J. Janík – variable stars, double stars;

J. Krtička - hot stars;

Z. Mikulášek - hot stars, variable stars, atmospheric extinction, data treatment, education;

J. Novotný - general relativity, cosmology;

Z. Pokorný – didactics of astronomy, education;

V. Štefl – K giants, history, education;

V. Votruba – hot stars;

Institute of Physics of the Silesian University, Opava

Address: Bezručovo nám. 13, 746 01 Opava, Czech Republic; http://uf.fpf.slu.cz
Zdeněk Stuchlík (zdenek.stuchlik@fpf.slu.cz, physics@fpf.slu.cz)

Institute of Physics of the Silesian University at Opava

There is a Relativistic Astrophysics Group (abbreviated as RAG); it is a working group of staff members and students of physics at the Department of Physics, Faculty of Philosophy and Science, Silesian University, Opava, Czech Republic, that is scientifically active in the field of Relativistic Physics and Astrophysics. 

Research activities of RAG are as follows: Test particles and fields in black-hole backgrounds; accretion processes in the field of black holes and neutron stars, optical effects (light curves, line profiles) related to accretion discs, influence of a non-zero cosmological constant on the black-hole backgrounds, structure of neutron and quark stars (equation of state, rotation), cooling of neutron (quark) stars, oscillations of neutron (quark) stars. Inflationary cosmology, cosmological models with decaying vacuum energy, Einstein-Straus model of mass condensations in presence of a repulsive cosmological constant, and anisotropies of relict background and Rees-Sciama effect. The detailed account of RAG's activities can be viewed at http://uf.fpf.slu.cz/rag/.

Scientists:

Z. Stuchlík - relativistic astrophysics;

S. Hledík - relativistic astrophysics.

 

Center for Earth Dynamics Research, Ondřejov

Address: Geodetic Observatory Pecný, 25165 Ondřejov, Czech R.; http://pecny.asu.cas.cz/cedr
Director: Jan Kostelecký (kost@fsv.cvut.cz)

The center was established to solve the project of the Ministry of Education, Youth and Sports LN00A005 "Experimental Research of the Dynamics of the Earth and its Surface" and similar future projects in geodesy, Earth dynamics and deformations, applied geophysics, physical geography and close research areas. 

The astronomical part of the Center deals mainly with the satellite altimetry and Earth rotation, namely the International Earth Rotation Service Research Combination Center (responsible for proposing new algorithms to combine the Earth Orientation Parameters observed by different space techniques) is the part of the Center.

Scientists:

A. Čepek - theory of adjustment, mathematical treatment of data;

J. Klokočník - space geodesy, satellite altimetry;

J. Kostelecký - space geodesy, dynamics of the artificial Earth satellites;

L. Mervart - space geodesy, analysis of GPS observations;

I. Pešek - space geodesy, geodetic astronomy;

C. Ron - Earth rotation, astrometry;

J. Vondrák - Earth rotation, astrometry.

 

Astronomical research done by Public observatories and planetariums in the Czech Republic

Czech Republic can be proud of its unique net of planetariums and people observatories their long-time educational and popularizations work is constantly admired. The aim of Czech people observatories and planetariums are primarily: 

a) to acquaint broad community with natural science knowledge;

b) to develop and deepen hobbies in astronomy, astronautics, meteorology and other related sciences; 

c) to participate in extracurricular astronomical education of all age levels of pupils or students;

d) to demonstrate scientific method by their specific astronomical research (including both observations and subsequent publishing of obtained results by a relevant way). 

In the following sections we present examples of scientific program of several public observatories. 

 

Kleť Observatory (http://www.klet.org)

Kleť Observatory Asteroid and Comet Programme is dedicated to the astrometry of asteroids with unusual orbits and comets to ensure a precise orbit determination of these bodies, to understand their population and also to judge their possible hazard for Earth. The main part of their work is devoted to the Near Earth Objects - NEOs (confirmatory observations, early and long-arc follow-up astrometry, recoveries in the second opposition, targets of space missions and radars). Certain part of the programme is focused to the astrometry of distant objects (Transneptunian objects, Centaur-type asteroids). The observatory cooperates very closely with the Minor Planet Center and the Central Bureau for Astronomical Telegrams of the IAU. A part of our programme consists in searching for asteroids and comets and preliminary orbit computations (more than 500 numbered minor planets, four comets discovered). Kleť Observatory is equipped with 0.57-m and 0.63-m reflectors+CCD (limiting magnitude V=20.8 mag), 1-m telescope+CCD is being built with the aim of reaching of limiting magnitude of 22 mag (2001/2002). 

Research staff: Jana Tichá, Miloš Tichý, Michal Kočer. Papers are published in Planetary and Space Science and other refereed journals or proceedings of international meetings, Minor Planet Circulars, IAUC and MPEC circulars of the IAU.

 

Nicholas Copernicus Observatory and Planetarium in Brno

The Brno Observatory scientific program is oriented to photoelectric photometry. The main observational instrument is a practically robotic telescope with 0.4 m primary reflector supplied with the CCD camera ST-7 and standard set of photometric filters of Kron-Cousine system. Observers (employees and voluntary co-workers of the Observatory, students of the Faculty of Science of Masaryk University in Brno) concentrate their attention to research of eclipsing binaries, cataclysmic stars and optical counterparts of Roentgen and gamma ray sources. Results are published predominantly in IBVS.

Brno Observatory is a leader and guarantee of the program of visual observations of eclipsing binaries within Czech republic. With contributions of several tens of amateur observers there has been created an extended catalogue of times of minima of several hundred of variable stars. In the past was Brno the center of amateur observations of meteors, too. Z. Mikulášek deals with cool chemically peculiar stars and atmospheric extinction, Z. Mikulášek, J. Dušek aims at photometric research of carbon stars. 

The Observatory insists on cultivation of public, contemporarily namely by means of Internet. Collaborators of observatory take part in organizing of Czech owners of CCD cameras, collect information dealing with unusual phenomena on the sky (UFOs), publish "advises to beginning observers". Extremely popular are the Brno Internet "Instant astronomical news" bringing up-to-date information on astronomical and astronautical achievements and events. IAN are issued two times in week. 

 

Observatory and planetarium in Prague 

Jiří Švestka has dealt with the research of particles of cosmic dust since 1985 in collaboration with Max-Planck-Institut für Kernphysik in Heidelberg (prof. E. Grün). He concentrated mainly to theoretical and laboratory search of electric charge of aspherical particles, study of the influence of asphericity of particles to their dynamics and interactions of dust particles with plasma particles. He analysed data taken by detectors of cosmic dust localised on the board of spacecraft Galileo, Ulysses, he is an co-investigator of the experiment "Cosmic Dust Analyzer" installed on Cassini. The Observatory is known by its creation of original charts of Solar system bodies, stellar charts, atlases, catalogues, and databases of non-stellar objects. Collaborators of observatory deal with observation of occultation of stars by Moon and asteroids and their treatment, too. 

 

Rokycany Observatory

Lunar occultation of stars and optionally occultation of stars by asteroids are recorded by TV CCD camera Oscar attached to the 335/1600 reflector. Insertion of scientific time signal into picture allows determination of absolute times of occultation with a accuracy of 0.02 s. Data on "total" occultation are annually postponed in International Lunar Occultation Center (Tokyo, Japan) which publishes them. Results of measurements of occultation by asteroids are sending continuously to International Occultation Timing Association and European Asteroidal Occultation Network. The Observatory occasionally organises expeditions for grazing lunar occultations. The results are continuously transmitted to IOTA. Drawings of solar photosphere in white light obtained by standard projection method are done here regularly and monthly sent to Solar Index Data Center.

 

Úpice Observatory (http://www.trutnov.vol.cz/obsupice)

Temporally dependent radio flux registered atmospherics on the 27 kHz (SEA) and cosmic radio noise at 33 MHz (CN) are daily registered, and than provided to SGD in Boulder. Solar active phenomena in integral light, H-alfa and CaII-K lines overall disc are observed and drawn regularly. Primary data transformed in computer database are deposited in Úpice Observatory (e-mail obsupice@mbox.vol.cz), all data except the details of solar activity are accessible on the website. Two astronomers and two technicians participate in solar observations. Observations of solar eclipse totalities are organised. Obtained data are used for preparing of scientific papers presented on international conferences.

 

Valašské Meziříčí Astronomical Observatory

Libor Lenža (libor.lenza@vm.inext.cz)

Photographic observations of the Sun, solar activity (since 1957, over 10.000 photos). The images are being made by Zeiss E 120/1920 mm, where the diameter of the solar disk in negative is 66 mm. Photos of sunspot groups have been made since 1981 (April 7, 1981) by Zeiss 200/3000 mm. One millimetre on the negative is 7,5 arc sec (over 2.300 series of pictures). Prominence observations are done by Ha coronograph with Zeiss E 150/1950 mm objective with Šolc filter (passband 0,5 nm). We use KODAK 2415 Technical Pan film or KODAK SO 115 film and CCD camera. All the negatives of photographic observations are signed with all the necessary data and archived.

Úloha

1) Seznamte se s internetovými stránkami všech zmíněných institucí a porovnejte je po všech stránkách.

2) Najděte relevantní informace o astronomických aktivitách Astronomického ústavu SAV v Tatranské Lomnici a slovenských univerzitních pracovištích (Košice, Bratislava, Trenčín).
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