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Astronomie

Astronomie v nejsSirsim slova smyslu je véda,
kterada se zabyva jevy za hranicemi zemské
atmosféry.

Kosmicka astronomie

Kosmicka astronomie je jeji podskupina,
ktera ke zkoumani jevd za hranicemi zemské
atmosféry vyuziva detektory na druzicich
kolem Zemé nebo na sondach na
meziplanetarnich drahach.



Elektromagnetické spektrum
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Emitujl, odrazejli nebo absorbuji.

Emisni spektroskopie.
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K ¢cemu je to dobré-?

Kosmické mikrovlnné pozadi -
fosilie Velkého tresku.

Infracervené spektrum - hneédi
trpaslici.

Ultrafialové zareni - velmi horkeé
objekty (extrémné zhavé hveézdy,
kvazary) .

Rentgenové zareni - supernovy nebo
cerné diry.



Historicka exkurze



Objev kosmického zareni a
neslunec¢nich rentgenovych zdroju.

Victor Francis Hess (1883 - 1964).



Sondaznli rakety 1949 - 1962

Scorpius X-1.

Ricardo Giaconni.
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1923 - Hermann Oberth

Die Rakete zu den Planetenraumen



Made i1in USA



1946 - Lyman Spitzer

Atmosférické jevy, infracervena
a ultrafialova zareni.

Kosmicka vs. pozemnl.



Orbiting Astronomical Observatory

1966 az 72.

OAO-2 ultrafialové (plus Nova Serpentis),
OAO-4/Copernicus - pulzary.



Large Orbiting/Space Telescope (1968)
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Prvnli rentgenovy dalekohled pro
celou oblohu.



Ctyri velké
observatore



gamma X-ray : visible light infrared




Compton Gamma Ray
Observatory




Zmapovani pulzaru a zbytku po
supernovach.

Objev zdroju gama zareni na Zemi.



16,5 t.

Tri gyroskopy.



Chandra X-Ray
Observatory
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1976 - prvni navrh.

1992 - redukce (dva z Sesti
pristroju, ¢tyri z dvanacti
zrcadel, zména drahy).

1999 - start, zivotnost 5 let.



22753 kg (4600 kg).




Space Infrared
Telescope Facility




Spitzer Space Telescope.
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Start srpen 2003.



Heliocentricka draha.



1970: Large Space Telescope

Cassegrainuv zrcadlovy dalekohled
v Ritchey-Chrétienové usporadani

Dva vybory ustanoveny (1970).



1974: skrty, skrty, sSkrty




Na scénu prichazi ESA

Mensi zrcadlo, zruseni
testovaci mise.



1978: prace zacinaji

L

Neni optimdlni pro infracervené -
15 stupnu.



Pribeh tri zrcadel

Perkin-Elmer, Kodak, Itek.



Finalni zrcadlo

\
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Dvakrat 2,5 cm, plastev, odrazova vrstva

hliniku 75 nm, fluorid horc¢iku 25 nm (ochrana,
ultrafialové spektrum).



Cena

Plan 400 mil. USD.

Do roku 1986 1,175 mld. USD.
V roce 1990 uvadéno 2,5 mld. USD.

Dosud 6 az 8 mld. USD.



Plan startu srpen 1986
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_24, duben 1990







Omezeni

Ty

Nestabilni obézna drdha, nesmi se pozorovat
blizko Slunce, Jihoatlanticka anomalie.



Houstone, mame problém
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ploché zrcadlo
2 mikronu) .



Moznosti reseni

Corrective Optics Space Telescope Axial
Replacement — COSTAR (obétovan fotometr HSP).



Wido Fiold Planotary Car



The Central Region of the Active Galaxy NGC 1068

Hubble Space Telescope
Faint Object Camera

Pre-COSTAR With COSTAR




Nova Cygni 1992

Hubble Space Telescope
Faint Object Camera

Pre-COSTAR With COSTAR
Raw Image Raw Image




Plany na SM-4 a navrat




Umiracek nad teleskopem

SAVE THE HUBBLE » BE SAVED!
*MIRAGLES AND WONDERS *

A MODERN SGIENCE REVIVAL
% April 21st 2007 * One Night Only %

BANDS FROM DISTANT GALAXIES

BLANKETSTATEMENTSTEIN BACK FROM THE UK
GROUND TO MACHINE
SOUNDPOOL

D] RICHARD HINGE

AND OTHER COSMIC SPINNERS

PLANETARIUM ON SITE

ACTUAL 10 FOOT DOME!

HEALINGS BY DEAGON
G. HUBBLE SPACEFORD

DRINK SPECIALS ALL NIGHT
Make Your Own Hubble Raffles and Auctions

out of pipe-cleaners contest of rare space-program artifacts and art!

Space Themed Readings
by‘:otable New Yorkers g SIs GENERAL
Costumes Welcome ADMISSION

with coronation of Hubble King and Queen BUY TICKETS ONLINE OR AT THE DOOR
T e — e

*DATE: Saturday, April 21 * LOCATION: Supreme Trading
213 N. 8th, Williamsburg, BKLYN *xHOURS: 8pm - 4am

WWW.SAVINGHUBBLE.GOM




Roboticka mise




Nové kostée dobre mete







Evropska astronomie



Hipparcos

-

Astrometrie: urcovani paralaxy.



Herschel

14. kvétna 2009 (3,5 m, infracervené).



2000 litru tekutého
hélia (0,3 K).

Studium tvorby
galaxii, chemické
slozeni blizkych
chladnych objektu

(komety, hnédi

trpaslici), studium
atmosféry planet a
mezihvézdné hmoty.

Kolem L2.



' @ ESA/Science Photo Library
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Overen1 teor11 raného vesmiru a puvodu
kosmickych struktur.






XMM Newton 0.5- 0.8 keV | XMM Newton 2-45keV




Kosmické stanice
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APOLLO SPACECRAFT FOR ORBITAL MISSIONS










1,5 m zrcadlo BST-1M.



Mapovanl pulsaru PSR 0329 + 24
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Kvant




AMS-01 (Alpha Mass
Spectrometer); Samuel Ting
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Slunec¢nli sondy



1960

0SO
Skylab
P78-1
SMM
Hinotori
Ulysses
CGRO
Yohkoh
Coronas
GOES
SOHO
TRACE
RHESSI
SORCE
Hinode
STEREO

Coronas-Photon

SDO

Solar Probe+
Solar Orbiter

Solar-C
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OSO - Orbiting Solar Observatory




Pioneer-5
h
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Pioneer—6 az -9




Helios-A a -B




Slunec¢ni odysea
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STEREO-A a -B
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Lovci exoplanet



Hubble (2001 sodik)




Spitzer










(2912)

Gaia




PEGASE




Space Interferometry Mission




Darwin




Nejen z obézné drahy
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Meziplanetarni sondy



_ Chang‘e 2 (Moon)

2011

GRAIL (Moon)

Juno (Jupster)

Phobos-Grunt. (Mars/Phobas)
Yinghuo 1 (Mars)

LADEE (Moon)
Luma-Glob (Moon)
Curigsity (Mars Rover)
2013

Chandrayaan 2-(Moon)
MAVEN (Mars)

Bepi-Colombo (Mercury) Solar Probe Plus (Sun)

2016 Exomars/MAX-C (Mars Rovers)
venera D (Venus) 2020
Exomars/TGM (Mars Orbater/  EJSM (Jupiter)

Lander)

Solar System Missions 10/2010 Olaf Frohn


















Na Mars za svitu petrolejek




Francouzsky balodn
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17. zari 1975: mise (pro) Mars
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Rychleji, lépe, levneji




* Vabeni Rudé plaéety













Budoucnost



Solar Orbiter




Solar Probe Plus
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Cinsky kosmicky teleskop




James Webb Space Telescope
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Infracervené zareni.



SPITZER




R
JWST primary
mirror

Hubble primary
mirror



Aft Optics Subsystem (AQS)
= Fixed tertiary mirror OTE Primary Mirror Collection Area > 25 m?
* Fine steering mirror

» 18 monolithic light-weighted Be mirrors



















International X-ray Observatory

Thets Muamey | ANSA 7009

2021 - NASA, ESA, JAXA
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