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ELEKTROMAGNETICKE ZAREN/

e 95 % informaci o vesmiru

Electromagnetic Wave

B Magnetic field

Electric field

* jeho popis a pochopeni souviselo s poznanim vlastnosti elektrického a magnetického pole (Maxwellovy

rovnice)

* ménici se magnetické pole generuje elektrické pole a naopak




ELEKTROMAGNETICKE ZAREN/
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* pohybuje se i ve vakuu, nepotrebuje ,médium“

* ma jednotnou rychlost ve vakuu
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* tepelné Gamma Rays Ultraviolet
maore than 31019 Hz 7.5%10M —1.5 %1018 Hz
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The Electromagnetic Spectrum



ELEKTROMAGNETICKE ZAREN/




EM particle
(photon)

ELEKTROMAGNETICKE ZAREN/

kvantova povaha elektromagnetického zareni — Max Planck

https://www.aldebaran.cz/bulletin/2024 11 fot.php?fbclid=IwAR2alqg-
XQD1GsabwTtZ8nWWyqegfmESsWQnR8qClm LZQJoKlycAU2PHPIdw

foton nese energii E = h X f

More Intense

More energetic



https://www.aldebaran.cz/bulletin/2024_11_fot.php?fbclid=IwAR2alq-XQD1GsabwTtZ8nWWyqgfmESsWQnR8qCIm_LZQJoKIycAU2PHPldw

ELEKTROMAGNETICKE ZAREN/
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ELEKTROMAGNETICKE ZARENI

ation line spectrum

Hydrogen Enizeeon Spednam

* absorpcni spektrum

e I

ion line spectrum

Twoways of showing the same spectra on the left are pictures of the
dispersed light and on the right are plots of the intensit, xavelength.
Motice that the pattern of spectral lines in the absorption and emission
line spectra are the same since the gas is the same.




ELEKTROMAGNETICKE ZAREN/

Hydrogen Helium

* elmg zareni atomu — procesy v elektronovém obalu

Emission line

P hoton with Ener g =
iE; -E)

el ectron in lower energy orbit

& = proton (+ charge) The structure of the atom s
for the two most common

{3 = neutron (no charge) elements in nature.
Cifferent elements

& = electron (- charge)
' ge, different numhber of protons

and different layouts of their
energy levels.

Hydrogen — .| Helium .

--—-- = energy level




ELEKTROMAGNETICKE ZAREN/

Absorption line
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* vzhled spektra zalezi také na geometrickém
usporadani zdroj — absorbujici prostredi —
pozorovatel

. elecheon ere it elechon 1 L
electon D lowe

e v praxije pak spektrum véetsiny hvézd
kombinaci kontinua, emise a absorpce

B,




ELEKTROMAGNETICKE ZAREN/
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https://upload.wikimedia.org/wikipedia/commons/transcoded/a/ac/NASA_SDO_multispectral_view_of_the_Sun%2C_September_2011.ogv/NASA_SDO_multispectral_view_of_the_Sun%2C_September_2011.ogv.720p.vp9.webm
https://ivoa.net/
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http://solar.physics.montana.edu/YPOP/Spotlight/Today/ultraviolet.html
http://solar.physics.montana.edu/YPOP/Spotlight/Today/ultraviolet.html
http://solar.physics.montana.edu/YPOP/Spotlight/Today/visible.html
http://solar.physics.montana.edu/YPOP/Spotlight/Today/visible.html
http://solar.physics.montana.edu/YPOP/Spotlight/Today/visible.html
http://solar.physics.montana.edu/YPOP/Spotlight/Today/infrared.html
http://solar.physics.montana.edu/YPOP/Spotlight/Today/microwave.html
http://solar.physics.montana.edu/YPOP/Spotlight/Today/ultraviolet.html
http://solar.physics.montana.edu/YPOP/Spotlight/Today/ultraviolet.html
http://solar.physics.montana.edu/YPOP/Spotlight/Today/visible.html
http://solar.physics.montana.edu/YPOP/Spotlight/Today/visible.html
http://solar.physics.montana.edu/YPOP/Spotlight/Today/visible.html
http://solar.physics.montana.edu/YPOP/Spotlight/Today/infrared.html
http://solar.physics.montana.edu/YPOP/Spotlight/Today/microwave.html
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http://wave.xray.mpe.mpg.de/rosat/publications/highlights/moon
http://archive.stsci.edu/uit/project/Astro2/Astro2_pictures.html#LUNA
http://antwrp.gsfc.nasa.gov/apod/ap991222.html
http://www.gb.nrao.edu/visitors/gbtour/radiomoon.jpg
http://wave.xray.mpe.mpg.de/rosat/publications/highlights/moon
http://archive.stsci.edu/uit/project/Astro2/Astro2_pictures.html#LUNA
http://tie.jpl.nasa.gov/cgino/moon_mos.htm
http://antwrp.gsfc.nasa.gov/apod/ap991222.html
http://nssdc.gsfc.nasa.gov/photo_gallery/photogallery-moon.html
http://antwrp.gsfc.nasa.gov/apod/ap970110.html
http://www.gb.nrao.edu/visitors/gbtour/radiomoon.jpg
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http://www.jhu.edu/news_info/news/home97/jun97/pleiad1.html
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m45dss.gif
http://www.aao.gov.au/images/captions/uks018.html
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m45iras25.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m45iras60.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m45nvss.gif
http://www.seds.org/messier/more/m045_rosat.html
http://www.jhu.edu/news_info/news/home97/jun97/pleiad1.html
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m45dss.gif
http://www.aao.gov.au/images/captions/uks018.html
http://www.ipac.caltech.edu/2mass/gallery/pleiadesatlas.jpg
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m45iras25.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m45iras60.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m45nvss.gif
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http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m13x.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m13dss.gif
http://www.seds.org/messier/Pics/Jpg/m13jw.jpg
http://www.ipac.caltech.edu/2mass/gallery/m13atlas.jpg
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m13iras.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m13nvss.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m13x.gif
http://www.astrsp-mrs.fr/private/foca/foca_agl.htm
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m13dss.gif
http://www.seds.org/messier/Pics/Jpg/m13jw.jpg
http://www.ipac.caltech.edu/2mass/gallery/m13atlas.jpg
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m13iras_12.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m13iras.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m13nvss.gif
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http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m20dss.gif
http://www.noao.edu/image_gallery/html/im0587.html
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m20iras100.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m20nvss.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m20x.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m20dss.gif
http://www.noao.edu/image_gallery/html/im0587.html
http://www.ipac.caltech.edu/2mass/gallery/m20atlas.jpg
http://www.spitzer.caltech.edu/Media/releases/ssc2005-02/ssc2005-02a.shtml
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m20iras100.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m20nvss.gif
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http://chandra.harvard.edu/photo/casajph/
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/casA_dss.gif
http://www.ipac.caltech.edu/2mass/gallery/casaatlas.jpg
http://www.iso.vilspa.esa.es/galleries/cir/CASA.html
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/casA_iras60.gif
http://chandra.harvard.edu/photo/casajph/
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/casA_dss.gif
http://wonka.physics.ncsu.edu/~blondin/booth/cassa.html
http://www.ipac.caltech.edu/2mass/gallery/casaatlas.jpg
http://www.iso.vilspa.esa.es/galleries/cir/CASA.html
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/casA_iras60.gif
http://imagelib.ncsa.uiuc.edu/document/95.MA.01.01
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http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m57dss.gif
http://antwrp.gsfc.nasa.gov/apod/ap990107.html
http://tie.jpl.nasa.gov/tie/objects/html-files/m57.html
http://www.ipac.caltech.edu/2mass/gallery/ringatlas.jpg
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m57iras100.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m57nvss.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m57dss.gif
http://antwrp.gsfc.nasa.gov/apod/ap990107.html
http://tie.jpl.nasa.gov/tie/objects/html-files/m57.html
http://www.ipac.caltech.edu/2mass/gallery/ringatlas.jpg
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m57iras100.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m57nvss.gif
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http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m65dss.gif
http://www.aao.gov.au/images/captions/aat061.html
http://www.ipac.caltech.edu/2mass/gallery/m65atlas.jpg
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m65iras100.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m65nvss.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m65x.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m65dss.gif
http://www.aao.gov.au/images/captions/aat061.html
http://www.ipac.caltech.edu/2mass/gallery/m65atlas.jpg
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m65iras25.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m65iras100.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m65nvss.gif

GALAXIE M 31 (SB)

i
.,
i |
rtg uv

stredni IR stfedni IR

svétlo

ey,
Vs 74

vzdalena IR

radiovy obor


http://antwrp.gsfc.nasa.gov/apod/ap951231.html
http://www.galex.caltech.edu/popups/gallery-M31.html
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m31dss.gif
http://antwrp.gsfc.nasa.gov/apod/ap991114.html
http://coolcosmos.ipac.caltech.edu/image_galleries/IRAS/andromeda.html
http://www.spitzer.caltech.edu/Media/releases/ssc2005-20/ssc2005-20a.shtml
http://www.iso.vilspa.esa.es/galleries/nor/m31.htm
http://www.mpifr-bonn.mpg.de/public/science/m31.html
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http://www.seds.org/messier/more/m100_uit.html
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m100dss.gif
http://www.aao.gov.au/images/captions/aat058.html
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m100iras12.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m100iras60.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m100nvss.gif
http://www.seds.org/messier/more/m100_uit.html
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m100dss.gif
http://www.aao.gov.au/images/captions/aat058.html
http://www.ipac.caltech.edu/2mass/gallery/m100atlas.jpg
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m100iras12.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m100iras60.gif
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m100nvss.gif
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http://chandra.harvard.edu/photo/2002/0158/index.html
http://www.galex.caltech.edu/popups/gallery-M51.html
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m51dss.gif
http://antwrp.gsfc.nasa.gov/apod/ap020710.html
http://www.ipac.caltech.edu/2mass/gallery/m51atlas.jpg
http://www.iso.vilspa.esa.es/science/galleries/nor/M51.html
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/multiwavelength_astronomy/multiwavelength_museum/images/m51iras.gif
http://www.mpifr-bonn.mpg.de/staff/wsherwood/Images/m51cm20i.gif

POLARIZACE

Princip polarizace svétla

Svétlo je phicne elektromagneticke vinéni, v némz vektor intenzity elektrickeho pole £
je v2dy kolmy na smér, kiterym se vinéni 5. Smér vektoru £ je v dané roving u
p-nr:-;.sn=h:- sw=tla Zcela I'IE||1:-"'I|"_.- '/ phipadé Ze vektor E kmita stale v jedne piimee,
je svétlo lineamé polarizovane.

Obr. 1: Vznik polanzovaneho sveila (zdrmi)

Polarizované svétlo miZe vezniknout z nepolarizovaného nékolika zplsoby: odrazem,
lomem, dvojlomenm, t:-téllnl'n' odrazem, absorpei @ rozptylem. Uméle se k wytvoreni
polarizovaneho svétla wuZivaji polamidy. Jsou zhotoveny ze dvou vrstev plastowvych
folii, mezi nimiZ jsou mikroskopicke krystalky herapatitu (smési siranu  chininu
s kyselinou sirovou, jodovedikovou a jodem), ktery umoZiuje dvojlom a naslednou
absompci jednoho z paprsku.

East@cn@ pcnfanznvaf:r@ svatlo

W phirodé vznika vétsinou castetné p&lama*;an= svitlo. Casteiné polarizovane
svétln o urtiteé vinove dékce je obecné chamlkterzovano 3 parametry: intenzitou /,
stupném lineami polarizace p a ohlem polarzace o Slunefni zafeni je pled
dopadem na zemskou atmosfén n&p:-larl:::-uané. Pfi prichodu atmosféerou se
castetné lineamé zpolarzuje diky interakei s atmosferickymi plyny, aercsoly, vodnimi
kapkami a krystaly ledu, nebo odrazem od nekowvowych powvrchi (skaly, puoda,
vegetace).

Obr. 3: Vznk fasfecné polanzovaného svéfls odrazem na nekovovych povrdich - vodni
hizdinz [Honeath, 2009)

znik "E'lstsﬁni polarizovaného svétla vyuZivaji fotografove pouitim pelarizatnich
fittrds i jgjich. fotografovani, decili tak jejich zvyraznéni. Podobné vznika polarzovane
svEtlo pii pric h:-,.u prihlednymi merskymi organizmy jeko jsou medizy. MNékters
drave ryby se nautily tuto polarizaci detekovat a medlzy lovit.




POLARIZACE

klasifikace

Zpusoby polarizace svétla

Odrazem

Pfi odrazu dochazi k tasteine polarzaci. K Opiné polarzaci
dochazi pii dopadu jednobarevnéeho svétla pod tzv
Brewsterowvym ohlem. “ektor intenzity polarizovaného svétla
odrazem kmita v roving kelme k rovingé dopadu. Tohoto
principu se wvyuZiva téZ pii pruchodu svétla Fresnelowym
rovnobéznosténem.

Lowmem

Paprsek dopadajici na rozhrani je nepolaizovén, pi lomu
svétla dochazi vZdy pouze k castetne polarzaci. “vektor
intenzity elektrickeho pole polarzovaneho svéta lomem kmita
v owing dopadu. Zbyva viak sloZka kolma k roving dopadu,
ktera je oslabena. “#ssiho stupné polarizace lze dosahnout
opakovanym lomem (napr.na soustavé sklenénych desticek ).

Dvuﬂﬂmem

Krystaly nékterych latek jsou anizotropni, rpchlost svetla je v
ruLn,..h smérech nizna. Ma rozhrani s kystalem se paprs=k
F‘J-F_L'Eh na dva I|n=am= p&lam&*;an= paprsky — radny a
i :-ra n* kmitajici v rovinach I'IEl".-'_Ej':I'I kolmych. Hlst:-n..lc'-,'
nejznameéjsl jsou islandsky vapenec a kiemen.

Obr.2: Vznk polanzace na islandskem vapenci [zdroi)

Absorbci

Mektere dvojlomne krystaly se vyznatuji tim, Ze jeden z cbou
paprsku vzniklych dvojlomem pohlcuji. Tento jev se nazyva
dichroismus. /' phrodé se wyskytuje dichroiticky  krystal
turmalin. Jednou z uméle *,h;h':-r-=n*'"h dichroitickych latek je
siran chininojodny, nazyvany h=rapatrt 7 tohoto matenialu e
nasledné vwyrobit polarzacni fittry, cznatovane take polaroidy.

Rozptylem

Pfi prichodu zkalenym prostredim se svétlo na malyeh
tasticich ohyba a rozptyluje. Rozptylene svétlo je casteiné
polarizovano a J=h:- vektor elektricke intenzity kmita v r:-*,'|n=
kolmeé k mowviné urené dopadajicim svackem a smérem
p:-;_:-r:-vanl _«tup=n p:-laru.a r:-;_p-t;.l=n' Se :-"w'jl' od velikosti
rozptylujicich ¢astic. Cim je prumér téchto castic vetsi tlﬂ‘
stupen polarzace klesa. Tohoto druhu polarizace se wyuZiva
napf. pfi studovani roztoku.

Parametry charakterizujici castecné polarizovane svétlo

- imtenzita | _

mnozZstvi fotonu dopadajici kelmo k jednotce plochy za
jednotku casu
- stuperi linearni polarizace p

procento fotonu vibrujici v roving polarzace.

- iihel polarizace o

uhel mezi ovinou oscilace vektoru intenzity elektrického
pole a vertikalnim smérem



http://hyperphysics.phy-astr.gsu.edu/hbase/phyopt/polar.html#c1

ELEKTROMAGNETICKE ZAREN/

LecTure Online

* Lectures in Light and
Electromagnetic Radiation

* http://www.ilectureonline.com/lectures/subject/
ASTRONOMY/2/6



http://www.ilectureonline.com/lectures/subject/ASTRONOMY/2/6

BRZDNE ZARENI,
CYKLOTRONOVE A SYNCHROTRONOVE ZARENI

kladné nabita castice
elektron




Brzdné zareni
/Zmena hybnosti ¢astic je vyrovnana

vyzarenim fotonového kvanta (fotonu).
Nabita Castice jejiz hybnost se meni.

kladné nabita castice
elektron




Magneticke brzdné zareni

Pusobenim Lorentzovy sily se draha
elektronu v magnetickem poli zakfivuje,
elektron méni hybnost — musi
vyzarovat.

Zareni je polarizovaneé.

Cyklotronové
Synchrotronové



Magneticke brzdné zareni

- Elektron zari vsesmerove.
- KmitocCet je roven frekvenci
jeho obehu.

Cyklotronové

silocary

magnetického
pole




Magneticke brzdne zareni

Synchrotronove

- E, elektronu > E,

- Elektron zari Uzce smeéroveé (ve smér
pohybu).

- Vrcholovy uhel kuzelu je tim mensi
Cim vétsi je energie elektronu.

- Vliv relativistickych efekt.

- Zakladni frekvence, nasobky
frekvence, spojité spektrum (s rustem silocary
energie).

b
y
9
;

https://www.youtube.com/watch?v=0ZNICfr5K8s



https://www.youtube.com/watch?v=oZNlCfr5K8s

Comptonovy jevy

Comptonuv jev versus inverzni Comptonuv
jev

relativisticky

@® elektron elektron

\

foton po srazce
ma energii




KOSMICKE ZARENI, NEUTRINA, GRAVITACNI VLNY

* Neutrina

* https://www.youtube.com/watch?v=0mXW1zPIXEE&t=73s

Primarni kosmicke
Zareni

e @Gravitacni viny

* https://www.youtube.com/watch?v=EAyk20OsKvtU

e Kosmické zareni

* https://www.youtube.com/watch?v= g79uppMX-Y



http://hp.ujf.cas.cz/~wagner/popclan/neutrina/neutrina.htm
https://www.youtube.com/watch?v=0mXW1zPlxEE&t=73s
https://cs.wikipedia.org/wiki/Gravita%C4%8Dn%C3%AD_vlna
https://www.youtube.com/watch?v=EAyk2OsKvtU
https://www.particle.cz/infrastructures/auger-cz/cronin.html
https://www.youtube.com/watch?v=_g79uppMX-Y

ASTRONOMICKY FESTIVAL 2024

HAP BRNO

utery 1. fijna

od 13.00 - on-line prenos

zahajeni

Jan Palous: Mezinarodni astronomickd unie a Ceskd republika
Michal Bursa: Datova astronomie

Petr Kulhanek: Ctvrt stoleti astronomie

Norbert Werner: Zijeme dalsi revoluci v astrofyzice?

od 16.30 - on-line pfenos

Michal Svanda: Soucasny pohled na Slunce a kosmické pocasi
Pavel Gabzdyl: Mésic — stale stejny, a pfitom uZ dplné jiny

Juraj Dudas: AMBIC a QUVIK — Ceské ambiciézni druzicové mise

stfeda 2. fijna

od 9.00 - on-line pfenos

Petr Skoda: Odhalime tajemstvi vesmiru pomoci Al?

Josef Sebera: Pro€ a jak mérime gravitacni pole pomoci druzic?
Miloslav Druckmiiller: Ma smysl jesté pozorovat Uplnd zatméni
Slunce? %

Petr Scheirich: CeSi v misi DART a ve svété asteroid(l

Pavel Spurny: Bolidy a pady meteorit(

Astronomicky festival 2024 | 1. den | ZIVE z Hvézdarny a planetaria Brno \ o »

ASTRONOMICKY
FESTIVAI

\\ ) 1. DEN

P PI) 0:00/5:49:06 v ; ‘'aD B & IF

* od 14.00 - on-line prenos
Petr Kabath: Exoplanety, od objevu k Nobelové cené a hledani Zivota
Jana Ticha: IMENA NEBESKA aneb WG-SBN IAU
Milos Tichy: Za kometami...

* o0d 16.45 - on-line prenos
Pavel Suchan: Svételné znecisténi — vyvoj a vyzvy
Jiti Podolsky: Gravitacni viny: zcela nové okno do vesmiru
Zdenék Mikulasek: Druhy dech stelarni astronomie

Ctvrtek 3. fijna

* 0d9.30 - on-line prenos
Michael Prouza: Jaké objevy pfinesou nové detektory gravitacnich vin?
Sona Ehlerova: Extrémné velky dalekohled — extrémné ocekdvany dalekohled
Asen Christov: Observator Very C. Rubinové — status a cile
Jan Ebr: Kosmické zareni v éfe Observatore Pierra Augera



https://www.youtube.com/live/3R_wfR1TbCk
https://www.youtube.com/live/3R_wfR1TbCk
https://www.youtube.com/live/a7DBOLZmVA0
https://www.youtube.com/live/a7DBOLZmVA0
https://www.youtube.com/live/a7DBOLZmVA0
https://www.youtube.com/live/HJg5QhzAc58

THE END

* This images are courtesy of Nick Strobel at www.astronomynotes.com



http://www.astronomynotes.com/

