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“Maybe we are alone in the universe, after all.” ~The New York Times

Spravna poloha v galaxii a spravny typ galaxie
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Spravny typ galaxie

-stargie nh
-n i ¢ matalicita
-chaoticke
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Spravna poloha v Galaxii

- energeticke procesy

- vysoka hustota hviezd

Catastrophic Event Probability Graph

the graph below estimates the likelihood of a planet experiencing
a steriiization event, such as from a nearby supernova explosion
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Heavy Elements Abundance Graph

the graph below shows the distribution of elements heavier
than hydrogen and helium, from which planets are made
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Spravna poloha v Galaxii

metalicitahviezd [Fe/H], ale aj [C/O], [Mg/Fe], [Si/Fe], [U/H]
malo Z ¢ méloterestrickychexoplanéE @& @'$ juiditerov
hustota hviezd g§upernovy sterilizacia asi 2/3 hviezd)
odhad7-9 kpcod stredu

0,3% hviezd v Galaxii vhodné
(Gowanlocla kol., 2011)

Lineweavemr kol., 2004
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Spravna poloha v Galaxii

Vzdi al endysS: 1000
-vid2Zme za noci i

SN 1054 (D = 6500
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Spravna poloha v Galaxii

Supernova Radioactivity: ®°Fe on Earth and Moon
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Spravna poloha v Galaxii

Vzdi al enlgsS: 150
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Spravna poloha v Galaxii

Vzdi al enlgsS: 100
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Spravna poloha v Galaxii

Vzdi al enlgsS: 100
-kozmi ck® ¢giarenie + UVe
-op o g kozdkdnded. mr akov ? ( dc
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Spravna poloha v Galaxii

Vzdi al eftyosS: 25

-si Il n® kozmick® ¢gi areni
- vysokoenergeticke 90z n i |-200% @,

- zahubenie planktonu

-pregite? v bunkroch

- masove vymieranie v devone? (360 Mya)? Fieldsa kol., 2020

biovolume (log,, mm®)

Eifelian
Givetian
Famennian
Tournaisian
Changhsingian
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Spravna poloha v Galaxii

Vzdi al emosS: 4
- susedna hviezda

- druhé Sinko
- spaleny povrch + smrtiacia radiacia
-odpar z oce8nov, pregij¥ hlbiny?

1/20¢ 1/2 L,
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Spravna poloha v Galaxii

Pre upokojenie:
- do vzdialenosti 1000 ly je asi 270000 hviezd ale len 6 kandidatov na

SHPEImOv. 1 RAL Sy 2

IKPeg Pegas 150
R Spica Panna 250
‘% AlphaLupi Zajac 460
: Antares ~1 2 NLJA 5 550
% Betelgeuse Oridn 640
E Rigel Orién 860

" . . Betelgeus¥ mnn GAANO I O
Lineweaver kol., 2004 , '
SNla: 18¢ 22 pc~ 60¢ 701y ‘{# IKPeg 2 mld. rokov

SN H14¢l6 pc ~ 13 501y
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Spravna poloha v Galaxii

vr= 239+ 9 kms! (Hunta kol., 2016), 1 obeh ~ 230yr

LSR: U = 8,5 kmsV = 13,38 kms W = 6,49 km&(Cakuno€lu a kol., 2011)

Nordstroma kol., 2004
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Spravna poloha v Galaxii

yd

Hustotnédf y &3S LINBYA SOl @I y Ainsshy 64 A

pevné diferencialna hustotne
ramena rotacia viny
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Spravna poloha v Galaxii

~

t NBOK2R OSI OLI NbrduZemn®? NJ YSY

B Cometary nuclei :

long period comet

gravity pull slowly transforms long
period comet to short period comet

short period comet

oort cloud
eliptical plane

orbit direction

hort period comet

Age (Myr) C Comet impact
Impact crater

Spherule

Major extinction event

; ; small droplets of molten rock solidify,
Archeqn St oxy_gen S fall back to earth and are preserved
Cambrian explosion in layers of rock, forming spherules
—— Spiral arm

relative orbit speed
+«— Sun ~240 km/s

<«— Spiral arm ~210 km/s

incoming comet

% % 0 03

crustal seed

D Early crustal nuclei development ""iﬂ;:é'tief

Post-impact
decompression

7 zone of shock

Kirklanda kol., 2022
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Mercurj

Time since star system formation: 0 My

Animation speed: o=@ m
v
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Distance [AU]
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Slapovy zamok a teplota
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Lecontea kol., 2015
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Tekuté jadrocg tektonika, magnetické pole

Earth Magnetosphere \ Magnetosphere of Mars ‘
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Relative Flux (107%)
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Sused Jupiter

Ochrana pred kométami a asteroidmi

1992—9?—1.5 20:11 Shoemaker-Levy 9

0.000km/s 6,245,334km
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Sused Mars
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Ocean

Nie nutne vodny? Tak akurat.

Diameter: 12,742 km
Average Ocean Depth: ~4 km

Volume: -1.4 billion km®

EARTH’s
29% land
71% liquid water

EARTH

Diameter: 3,120 km
Average Ocean Depth: ~100 km
Volume: -3 billion km?

EUROPA

Ice Crust
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Sklon rotacie planety
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Malo impaktov

Bombardment of the Earth during
() the Hadean and Eoarchean eras

(ca. 3.5 - 4.5 billions of years ago)

© Simone Marchi, 2014

Planet Migration & Scattering in the Early Solar System
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Malo impaktov

Y SY L L3211 NOA Nackilf |oyDRicKiRn D NJ Y

a)
ey T Y T L35 ] T S [ R B S L . S B P 2 | e B T T Tt T T
40f 1 a0 .
20f 1 201 pT—— .
L r N
[ / \
= > [ "‘ /\\ \
2 of . 2 of | &# /I | .
1 \\ »,//
-20f 1 -20f —— 8
-40 1 -40f .
[ L 1 L A 1 | Y 1 1 1 1 | 1 1 1 1
-40 =20 0 20 40 -40 =20 0 20 40 -40  -20 0 20 40
AU AU AU

14

Batygina Laughlin 2015




| ¢ 35/38

Atm

osféra

{1

fsyng STFSTUK t NBE &aLIN} @

temperature (K
100 400K 600 800
I 71 I I I I [ [
T itted by the Atmosphere
10 70
3 B Upgoing Thermal Radiation
X 15-30% Transmitted
2 Mars _Venus .
2 O )
T
i Earth
| | ] | ] l ‘ ]
=200 200 400
temperature ('C)
Mars without Earth without greenhouse effect
greenhouse effect (-17°C)
(7590) N s .
Venus without Nitrous oxide (N,0) %R

greenhouse effect

e ; I l ' Carbon Dioxide

1 ~ A Oxygen and Ozone

(-43°C)

Water vapor (H,0)

Major Components

FiF

L
Carbon -b ‘ it
dioxide (CO,) l 1 n Nitrous Oxide
Rayleigh Scattering
Methane (CH,) 3 ' ¥

Wavelength (um)



| c 36/38

Dostatok uhlika?
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Teplota na povrchu
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Exoplanéty
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Tranzity
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Atmosfery exoplanét

Starlight

Starlight
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Atmosfery exoplanét
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Atmosfery exoplanét

Credit: NASA Wavelength um
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Atmosfery exoplanét

HOT GAS GIANT EXOPLANET WASP-96 b

ATMOSPHERE COMPOSITION

NIRISS Single-Object Slitless Spectroscopy
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Ma to pevny povrch?
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® ol ¥ TRAPPIST-1¢ {507 core
g‘ . ) Earth
§ 09 } -¢- vas Theoretical composition ref. '°
a-“_’ ' TRAPPIST-1 e —— 50% mantle + 50% water

0.8 BFYRSY A ‘ ~—— 100% mantle

S 32.5% core + 67.5% mantl (Earth-like)
0.7 % / Non-planetary 68% core + 32% mantl (Mercury-like)
1 1 1 1 1 1
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B Santernea kol.
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netary mass (
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3.0
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Teleso “(glcm3) |R(R) | M (Mp
Merkur 5,427 0,383 | 0,055
+ Sy dzO | 5,243 0,950 |0,815
Zem 5,014 1 1

Mesiac 3,344 0,273 | 0,012
Mars 3,934 0,533 (0,107

Ganymedes| 1,936 0,413 | 0,025
Titan 1,880 0,404 | 0,023
Triton 2,061 0,212 |0,0036

Charon 1,707 0,095 | 0,002
Jupiter 1,326 10,5 317,8
Saturn 0,687 8,55 95,16
Neptun 1,638 3,8 17,15
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CNF YI AGéX Y2RSH
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Ice
® Liquid water
High pressure Ice

Delrezovéa kol., 2021 = Mantle
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Likelihood of posterior distributions
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I I I¢ Uncertainty on total planet radius
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Fox a Wiegert, 2006
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Keplerl625b |- Teacheykol., 2017
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