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tǊŜƘƯŀŘΥ

1) ¨ǾƻŘ

2) AstrƻƴƽƳƛŀa astrochŞmia

3) Planetłrne vedy

4) hŎƘǊŀƴŀ ǇƭŀƴŞǘ

5) ExtrŞmofily

6) tƾǾƻŘ ȌƛǾƻǘŀ

7) Inteligentƴȇ ƳƛƳƻȊŜƳǎƪȇ ȌƛǾƻǘ?

8) ]ǳŘƛŀ Ȋŀ ƘǊŀƴƛŎŀƳƛ ½ŜƳŜ



Astrobiƽlogia:

1)hŘƪƛŀƯ ǇƻŎƘłŘȊŀƳŜ?

2) !ƪł ƧŜ ƴŀǑŀ ōǳŘǵŎƴƻǎǙ 
mimo Zeme? 

Images: www.dumb.com, www.bibliotecapleyades.net, www.nerdist.com, copycateffect.blogspot.com

Ҧ о ȊłƪƭŀŘƴŞ ƻǘłȊƪȅ: 

3) Sme sami 
Ǿƻ ǾŜǎƳƝǊŜ? 

http://www.dumb.com/
http://www.bibliotecapleyades.net/
http://www.nerdist.com/2010/07/six-ways-sci-fi-lied-2/
http://www.nerdist.com/
http://copycateffect.blogspot.com/2013/01/twinning.html


Moja inǑǇƛǊłŎƛŀ

Image: www.eslovaquia.es, NASA, wikipedia

Stretnutie:

tǊǾȇ ǎlovenskȇkozmonaut

Ivan Bella

a Apollo 17 astronaut

"Gene" Cernan

http://www.eslovaquia.es/


Astrofyzika

ÅUniversity College London (UCL)

Å±ȇǎƪǳƳ ƴŀ Londȇnskomobservatƽriu



ExoplanŞty

Å>3560 identifiƪƻǾŀƴȇŎƘ
ÅMƭƛŜőƴŀ ŘǊłƘŀ: 
Ҧ~1 planŞtŀ ƴŀ ƪŀȌŘǵ 

hviezdu
Ҧ~90 miliard
ƻōȅǾŀǘŜƯƴȇŎƘ ǇƭŀƴŞǘ Ǿƻ 
ǾŜƯƪƻǎǘƛZeme

Image:www.space.com, https://exoplanets.nasa.gov/news/

ÅƴƛŜƪƻƯƪƻextragalakticƪȇŎƘplanŞǘ
ÅƴŀƧōƭƛȌǑƛŀ ȊƴłƳŀexoplaƴŞta je ProximaCentauri b (4.2 s.r.)
ÅNASAKepler: 
ҦzmenyintenȊƛǘȅ ȌƛŀǊŜƴƛŀ ~ 145 000 hviezdƪŀȌŘȇŎƘ30 minǵt
ҦObjavil80% exoǇƭŀƴŞǘ
Ҧ~5000 řŀƯǑƝŎƘƳƻȌƴȇŎƘplanet (ƪŀƴŘƛŘłǘƻǾ) ςtreba ichǇƻǘǾǊŘƛǙ

http://www.space.com/
https://exoplanets.nasa.gov/news/


ÅZmena jasnosti pozorovanej hviezdy
ÅǾȅȌŀŘǳƧŜ ǾƘƻŘƴǵ ƎŜƻƳŜǘǊƛǳ όǇƭŀƴŞǘŀ ƴŀ ǎǇƻƧƴƛŎƛ ½ŜƳΣ ƘǾƛŜȊŘŀύ
ÅȊƛǎǘƝƳŜ ǇǊƛŜƳŜǊ ǇƭŀƴŞǘȅ
ÅȊƛǎǘƝƳŜ ǇŜǊƛƽŘǳ ȊǊȇŎƘƭƻǎǘƛ ǇǊŜŎƘƻŘǳ

Image: http://www.iac.es/proyecto/tep/transitmet.html

!ǎǘǊƻƴƻƳƛŎƪȇȊłƪǊȅǘ

http://www.iac.es/proyecto/tep/transitmet.html


LƴŞ ƳŜǘƽŘȅ

ÅaŜǊŀƴƛŜ ǊŀŘƛłƭƴŜ ǊȇŎƘƭƻǎǘƛ hviezdy (doppler shift): ide o gǊŀǾƛǘŀőƴȇ
vplyvplanŞǘȅ naŘǊłƘǳhviezdyŀ ǎ ǘȇƳ ǎǇƻƧŜƴŞ ȊmenyvǊȇŎƘƭƻǎǘƛ 
pohybu hviezdy k/od Zeme 

-> ¢łǘƻ ƳŜǘƽŘŀ ǎƭǵȌƛ ƴŀƧƳŅ ƴŀ 
ǳǊőŜƴƛŜ ƘƳƻǘƴƻǎǘƛ ǇƭŀƴŞǘȅ

-> ±ȇǎƭŜŘƻƪ ȊłǾƛǎƝ ƻŘ ǎƪƭƻƴǳ ŘǊłƘȅ 

ǇƭŀƴŞǘȅ Ǿƻőƛ ½ŜƳƛ
ÅMenej ǇƻǇǳƭłǊƴŜ: 

-> ŦƻǘƻƎǊŀŦƛŎƪŞpozorovania

-> ƎǊŀǾƛǘŀőƴłǑƻǑƻǾƪŀ, 

-> astrometria

-> zmena intervalov pulzov 

ǇǳƭǎłǊƻǾ a mnohŞ ƛƴŞ



ObjavenŞ ŜȄƻǇƭŀƴŞǘȅ





AstrochŞƳƛŀ

Image: the-gist.org

1) Spektroskopia:

Ҧ pohltenie/ǾȅȌŀǊƻǾŀƴƛŜsvetla molekulami a atƽmamiǾ ǳǊőƛǘȇŎƘ ǾƭƴƻǾȇŎƘ 
ŘƮȌƪŀŎƘ

2) włŘƛƻŀǎǘǊƻƴƽƳƛŀ: 

Ҧ ±ȅƘƯŀŘłǾŀƴƛŜorganicƪȇŎƘ ƭłǘƻƪ Ǿƻ ǾŜǎƳƝǊŜ (akoƎƭȅŎƝƴςƴŀƧƧŜŘƴƻŘǳŎƘǑƛŀ 
aminokyselina) ǇǊƻǎǘǊŜŘƴƝŎǘǾƻƳǊłŘƛƻǾŞƘƻȌƛŀǊŜƴƛŀ

3) LƴŦǊŀőŜǊǾŜƴłŀǎǘǊƻƴƽƳƛŀ: 

Ҧ saȊŀƻōŜǊłǇƻȊƻǊƻǾŀƴƝƳobjektovǾƛŘƛǘŜƯƴȇŎƘv ƛƴŦǊŀőŜǊǾŜƴƻƳspektre

Ҧ ƴŀǇǊΦ ƪƻƳǇƭŜȄƴŞ ȊƭǵőŜƴƛƴȅ ǳƘƭƝƪŀ

Å ChemicƪŞ ȊƭƻȌŜƴƛŜƘǾƛŜȊŘΣ ǇƭŀƴŞǘΣ 
ƪƻƳŞǘ ŀ ƛƴȇŎƘ ǾŜǎƳƝǊƴȅŎƘ ǘŜƭƛŜǎ

Å о ŘƾƭŜȌƛǘŞ ƳŜǘƽŘȅΥ

http://the-gist.org/2012/07/astrochemistry-an-emerging-science/


aŜŘȊƛƘǾƛŜȊŘƴȇ ǇǊŀŎƘ ŀ ƘƳƻǘŀ

½Ǌƴƻ ǇƽǊƻǾƛǘŞƘƻ 
ŎƘƻƴŘǊƛǘƛŎƪŞƘƻ 
ƳŜŘȊƛǇƭŀƴŜǘłǊƴ-
eho prachu



tƭŀƴŜǘłǊƴŜvedy

Images: www.jpl.nasa.gov

http://www.jpl.nasa.gov/


Mars Science Laboratory
ƴƛŜƪƻƯƪƻ ǾȇǎƭŜŘƪƻǾΥ

3) ±ȅǎƻƪŞ levelȅ ȌƛŀǊŜƴƛŀ: ǇǊƝƭƛǑ ǾŜƯƪŞ ǇǊŜastronautov

4) tǊŀǾƛŘŜƭƴŞ ǾȅƭǳőƻǾŀƴƛŜ ƳŜǘłƴǳ: mikroorganizmy?

5) IǳǎǘŜƧǑƛŀ ŀǘƳƻǎŦŞǊŀΥ ƴŀ ȊłƪƭŀŘŜ ƛȊƻǘƻǇƻǾ IΣ / ŀ !Ǌ

1) Mars ōƻƭ ƻōȅǾŀǘŜƯƴȇ Ǿ Ƴƛƴǳƭƻǎǘƛ: 
ŘƾƭŜȌƛǘŞ ǇǊǾƪȅ ǇǊŜ ȌƛǾƻǘ ōƻƭƛ 
ƻōƧŀǾŜƴŞ όŘǳǎƝƪΣ ƪȅǎƭƝƪΣ ǳƘƭƝƪΣ ǎƝǊŀΣ 
ŀǘř.)

2) {ƛƭƴȇ ǘƻƪ ǾƻŘȅ ƴŀ aŀǊǎ: objav 
koryta

Image: http://www.jpl.nasa.gov/spaceimages/details.php?id=PIA17062

http://www.jpl.nasa.gov/spaceimages/details.php?id=PIA17062


Mars special regions

Åőŀǎǘƛ aŀǊǎǳΣ ƪŘŜ ōȅ ƳƻƘƻƭ ŜȄƛǎǘƻǾŀǙ ƳŀǊǙŀƴǎƪȇ ȌƛǾƻǘ ŀƭŜōƻ 
ƪŘŜ ōȅ ƳƻƘƭƛ ǇǊŜȌƛǙ ǇƻȊŜƳǎƪŞ ƳƛƪǊƽōȅ

Åje to hlavne na 
ȊłƪƭŀŘŜ 
ǇǊƝǘƻƳƴƻǎǘƛ ǾƻŘȅ 
pri povrchu



Ochrana ǇƭŀƴŞǘ Ǿ b!{! WŜǘ tǊƻǇǳƭǎƛƻƴ 
Laboratory



ExtrŞmofily

Image: news.softpedia.com

ÅJPL a Caltech

ÅtƻŘƻōƴŞ ȌƛǾƻǘǳ ƴŀ ƛƴȇŎƘ ǇƭŀƴŞǘŀŎƘ

http://news.softpedia.com/newsImage/First-Life-Communties-on-Earth-Menaced-by-Deep-Sea-Mining-2.jpg/


MaƎƛǎǘŜǊǎƪȇprojekt na UCL

Dartnell et al., (2006)

Å¦± ȌƛŀǊŜƴƛŜvs. gŀƳƳŀ ȌƛŀǊŜƴƛŜ



OdolnosǙǾƻőƛ
ǾȅǎǳǑƻǾŀƴƛǳ ŀ ȌƛŀǊŜƴƛǳ

Å>10,000 ƪǊłǘ ƻŘƻƭƴŜƧǑƛŜ ƴŜȌ 
őƭƻǾŜƪ

ҦDeinococcusradiodurans

ҦtǊŜőƻ?

ÅTŜƽǊƛŀ: ƻŘƻƭƴƻǎǙ Ǿƻőƛ ȌƛŀǊŜƴƛǳ 
ƧŜ ŘƾǎƭŜŘƻƪ ƻŘƻƭƴƻǎǘƛ Ǿƻőƛ 
ǾȅǎǳǑƻǾŀƴƛǳ



Åanalƽg Marsu:

Ҧ{ƛƭƴŞ ȌƛŀǊŜƴƛŜ

Ҧ{ǘǳŘŜƴŞ ǘŜǇƭƻǘȅ

Ҧ{ǘǊŀǑƴŞ 
ǾȅǎǳǑƻǾŀƴƛŜ

Ҧałƭƻ ƻǊƎŀƴƛŎƪȇŎƘ 
ƭłǘƻƪ

AntarkticƪŞǎǳŎƘŞ ǵŘƻƭƛŀ

Musilova et al., 2015



MetƽŘȅ

ÅDŀƳƳŀ ȌƛŀǊŜƴƛŜ:ƪƻōŀƭǘƻǾȇ ȊŘǊƻƧ
Å±ȅǎǳǑƻǾŀƴƛŜ: CaCl2



- 79ϲC

room temperature (~22ϲC)

±ȇǎƭŜŘƪȅ

Musilova et al., 2015



5ƻƪǘƻǊŀŘǎƪȇ ǾȇǎƪǳƳ ƴŀ 
University of Bristol

23



24

DƾǎƭŜŘƪȅ

Å.ƛƻŎƘŞƳƛŀ ŀ ƳƛƪǊƻōƛƻƭƽƎƛŀ
ÅDƭƻōłƭƴŜ ƻǘŜǇƯƻǾŀƴƛŜ
Å¢ŜƽǊƛŀ αǎƴŜƘƻǾŜƧ ƎǳƭŜά
ÅAstrobiƽlogia



ΨYǊȅƻƪƻƴƛǘƻǾȇƪŀǎǘǊƽƭΩΩ



½ƘǊƻƳŀȌřƻǾŀƴƛŜƻǊƎŀƴƛŎƪȇŎƘƭłǘƻƪ
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Musilova et al., 2016



±ȇǎƪǳƳ povrchu 
ƯŀŘƻǾŎƻǾ



±ȇǎƪǳƳ ǇƻŘ ƯŀŘƻǾŎŀƳƛ

ÅbŜǇǊƛŀƳŜ ƳŜǘƽŘȅ:
Ҧ rhodaminƻǾŞfarbivo
Ҧtƭȅƴȅ ŀ ŎƘŜƳƛƪłƭƛŜ(SF6)
ҦƳŀƭŞsensory and 

inǑtrumenty



JazeroEllsworth 
AntarƪǘƝŘŀ

ÅtǊƛŀƳŀ ƳŜǘƽŘŀΥ

Å±ǊǘŀǙ ~3.4km Řƻ ƯŀŘǳ

Å ExpedƝŎƛŀ Ǿ 2012

Image: Lake Ellsworth consortium



±ǋǘŘƻ !ƴǘŀǊƪǘƛŎƪŞƘƻ ƯŀŘƻǾŎŀ

Image: Lake Ellsworth consortium

ÅbŜǵǎǇŜŎƘ

Å6ŀƯǑƛŜ н ƳƛǎƛŜ: 
JazeroWhillans 
(USA) a Vostok
(Rusko)



tƾǾƻŘȌƛǾƻǘŀ

ÅSnowball Earth:

Ҧ9ǇƛȊƽŘȅ (~2220-640 Ma) 
αǎƴŜƘƻǾŜƧ ƎǳƭŜά

Ҧ9ȄǘǊŞƳƻŦƛƭȅ Ȋƻ ǎǘǳŘŜƴȇŎƘ 
ǇǊƻǎǘǊŜŘƝ

Image: www.snowballearth.org



LƴŞ ǘŜƽǊƛŜ

ÅaƻȌƴŞ ǵǘƻőƛǎƪł 
ǇǊŜ ȌƛǾƻǘ:

ҦƘȅŘǊƻǘŜǊƳłƭƴŜ
prieduchy

Ҧpod zemou

ÅαRNA worldά

Image: www.fromquarkstoquasars.com

Å bŜǎƪƻǊŞveƯƪŞbombardovanie(pred ~4.1 ŀȌ3.8 miliardami rokov)

http://www.fromquarkstoquasars.com/facts-about-water/


ÅPanspermia
ÅMarsōƻƭ ǇƻŘƻōƴȇ ½ŜƳƛpred ~3 miliardami 

rokov

Images: www.spacetoday.org , www.bibliotecapleyades.net

aƛƳƻȊŜƳǎƪȇ ǇƾǾƻŘ?

200 nm

meteorite Alh84001

http://www.spacetoday.org/SolSys/Mars/MarsThePlanet/MarsRocksPix.html
http://www.bibliotecapleyades.net/


IȅǇƻǘŞȊŀzriedkavejZeme
ÅExtrŞƳƴŜ ƴŜǇǊŀǾŘŜǇƻŘƻōƴł ƪƻƳōƛƴłŎƛŀ ŀǎǘǊƻŦȅȊƛŎƪȇŎƘ ŀ 
ƎŜƻƭƻƎƛŎƪȇŎƘ ƴłƘƻŘ

Ҧnapr. ½ŜƳ ƧŜ Ǿ ȊƽƴŜ αȊƭŀǘƻǾƭłǎƪȅά, Ƴł mesiaca ȌƛǾƻǘ ǇǊŜƪƻƴŀƭ ǾŜƯŀ
masƻǾȇŎƘ ǾȅƘȅƴǳǘƝ

Image: www.e-education.psu.edu

http://www.e-education.psu.edu/


Inteligentƴȇ ȌƛǾƻǘ?

ÅDrakovarovnica: ǾȅǇƻőƝǘŀǙǇƻőŜǘƛƴǘŜƭƛƎŜƴǘƴȇŎƘforiemƳƛƳƻȊŜƳǎƪȇŎƘ
ŎƛǾƛƭƛȊłŎƛƝvoǾŜǎƳƝǊŜ

Ҧ N = the number ofcivilizationsin our galaxy

Ҧ R* = the average number ofstar formationper year inour galaxy

Ҧ fp = the fraction of those stars that haveplanets

Ҧ ne = the average number of planets that can potentially supportlife per star that has planets

Ҧ fl = the fraction of planets that could support life that actually develop life at some point

Ҧ fi = the fraction of planets with life that actually go on to developintelligent life (civilizations)

Ҧ fc = the fraction of civilizations that develop a technology that releases detectable signs of their existence into space

Ҧ L= the length of time for which such civilizations release detectable signals into space



Fermihoparadox

ÅrozpormedzivysokouǇǊŀǾŘŜǇƻŘƻōƴƻǎǙƻǳexistencie
ƳƛƳƻȊŜƳǎƪȇŎƘŎƛǾƛƭƛȊłŎƛƝa ǘȇƳ, ȌŜȊŀǘƛŀƯnie je ŀƪȇƪƻƯǾŜƪ
ŘƾƪŀȊo kontaktes nimi

ÅaƻȌƴŞ ǾȅǎǾŜǘƭŜƴƛŀ:

(1) ƳƛƳƻȊŜƳƪŞ ŎƛǾƛƭƛȊłŎƛŜ ǎǵ ȊǊƛŜŘƪŀǾŞ

(2) jednoducho sme ich ȊŀǘƛŀƯ ŜǑǘŜ ƴŜƴŀǑƭƛ

(3) ƴŜƘƯŀŘłƳŜ ƛŎƘ ǎǇǊłǾƴŜ

όпύ ƴŜŎƘŎǵ ƴłǎ ƪƻƴǘŀƪǘƻǾŀǙ



SETI
(Search for Extraterrestrial Intelligence)

Image: Wiki Commons

ÅprojektƘƯŀŘŀƴƛŀƳƛƳƻȊŜƳǎƪȇŎƘŎƛǾƛƭƛȊłŎƛƝ

ÅŦƛƴŀƴŎƻǾŀƴȇzo ǎǵƪǊƻƳƴȇŎƘzdrojov

ÅαƻŘǇƻőǵǾŀƴƛŜά oblohy
naǑƛǊƻƪƻƳspektre
ǊłŘƛƻǾȇŎƘǾƮƴa ŀƴŀƭȇȊŀ
ǘȇŎƘǘƻǎƛƎƴłƭƻǾ


