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TAVOLI CSILLAGOK BOLYGOI

EXTRASZOLARIS BOLYGOKUTATAS



A Kepler trtavcso fellovese (2009)




A Kepler trtaveso a Nap koruli palyan kering




Csillag elott atvonulo bolygo
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Az els6 Naprendszeren tuli (extraszolaris) bolygot
1998-ban fedezték fel svajci csillagaszok.
Azota — foleg a reven — tobb ezer
extraszolaris bolygot (exobolygot) észleltek.

A NASA (Amerikai Urkutatasi Hivatal) adatai
szerint 2025. junius 1-ig észleltek:
5900 exobolygot (9000 még megerésitésre var)
4500 exobolygo-rendszert
1900 Fold tipusu bolygot



Kepler Planets

Kepler-bolygok
Kepler-8b Kepler-5b

Kepler-7b

Kepler-6b

Kepler-9c Kepler-9b

3.43 Rg 3.66 Rg 3.88 Rg 3.99 Re 4.52 Rg 9.2 Rg 9.4 Rg

Kepler-11d  Kepler-11g Neptune Kepler-4b Kepler-1 1e

Kepler-11c
Earth Kepler-10b  Kepler-9d Kepler-11b  Kepler-10c Kepler-11f P
S e c e o O

1.42 Re 1.64 Re 1.97 Rg 2.23 Rg 2.61 Rg 3.15 Rg



Az elet feltetelel egy extraszolaris bolygon

1. Kiterjedt vizburok (tenger, 6cean) és szilard kereqg.
2. Kedvezo feltetelek (legkor es megfelelo homerseklet)
3. Allando, megbizhato, stabil energiaforras (csillag).




A LEGKOZELEBBI:

A Proxima-Centauri b bolygé (Proxima b), hattérben a ,Centauri”
harmas csillagrendszer (a bolygo a kozeli nagy csillag korul kering)




A Fold és a Proxima b osszehasonlitasa

Proxima b

(artistic representation)






A Proxima-Centauri (a Naptol 4,24 fényévre) elérési lehetoségei

Boeing utasszallito
800 km/h

5.000.000 ev

Concorde utasszallitd
2200 km/h

KOZELEBBI
CELPONTOT
KELL KERESNI!

2.100.000 év

B \/oyager Urszonda
58.000 km/h

80.000 ev



A Mars, a voros
bolygo az (r-
expediciok
legfontosabb
célpontja




A Mars kezdetben vizes bolygo volt
Az északi féltekén hatalmas ocean volt




FOLYOMEDER
A viz korabbi
jelenlétének
maradvanya




JEGSAPKA
A DELI-SARKON




A Mars-expediciok (1995-ig 23)

40: Mars Science Laboratory Curlosity
November 26, 2011
ROp— | Mission to Gale Crater
W November 8, 2011 A X
Stranded in Earth orbit

= 38: Phoenix

August 4, 2007
Landed, dug for water

1,2: MARS 1M No. 1 / MARS 1M No. 2
October 10 / October 14, 1960
y Both destroyed during launch

ﬁ\j \ 3,4, 5, 8: MARS 2MV-4 No. 1 / Mars | / Mars 2MV-3 No. 1 / Zond 2

October 24 / November 1 / November 4, 1962 / November 30, 1964
Broke up in Earth orbit / Radio failure en route / Stranded in Earth orbit / Radio failure en route

] |

4 6, 7: Mariner 3 / Mariner 4 -
o . November 5 / November 28, 1964
37: Mars Reconnaissance Orbiter ¢ > Payload fairing failed to open / First flyby and picture return
st 12, 2005 - L
Orbiting Mars

9, 10: Mariner 6 / Mariner 7
February 25 / March 27, 1969
Both flew by, returned pictures

35, 36: Mars Exploration Rovers Spirit and Opportunity
june 10 / July 7, 2003
Both landed on surface, Opportunity still in operation

11, 12: Mars 1969 A / Mars |969B
March 27 / April 2, 1969

.4 Both destroyed during launch
@sa 34 Mars Express / Bezgle 2 Iander

////@
Orbiting Mars, Beagle lost me: sepznlmn i‘

13, 17: Mariner 8 / Mariner 9
May 8 / May 30, 197
Destroyed during launch / First probe to orbit Mars

=

33: Mars Odyssey
E== March 7,200
Orbiting Mars

14,15, 16: Cosmos 419 / Mars 2 / Mars 3
May 10 / May 19 / May 28, 1971
Failed in Earth orbit / Lander crashed / Lander failed

18,19, 20, 21: Mars 4 / Mars 5 / Mars 6 / Mars 7
July 21/ July 25 / August 5 / August 9, 1973

Missed planet / Orbited planet / Lander failed (6 and 7)
32: Mars Polar Lander oy,
January 3, 1999 s 3
Crashed on surface \

22, 23: Viking 1 / Viking 2
August 20 / September 9, 1975 S
Both landed on surface, returned data

31: Mars Climate Orbiter
December 11,1998

Crashed due to imperial/metric unit mixup 5% myzf/ J"‘m‘;”‘"; ‘IB/E':‘"““ 2

en route / Lost ion near Phobos

30: Nozomi
B iy 4, 1998 <

Missed planet

e 29: Mars Palhﬂndﬂw [
=

December 4, 1996
Landed on surface, deployed Sojourner rover 4

26: Mars Observer
September 25, 1992
Lost communication near Mars

— 281 M:
November 16 1996
Destroyed during launch

27: Mars Global Surveyor
November 7, 1996 =
Orbited and returned data

Azota Ujabb 27 expedicio tortént, 2025-ig 6sszesen 50



A Curiosity Mars-kutato jarmu
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El6szOr zart épitmeények (burak) alatt hoznak létre a
Foldhoz hasonld életfeltételeket
(paraterraformalas)
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A burak belsejeben nagy ndvénykulturakat hoznak létre




A burak egyre sokasodnak, idovel kivul
IS beindul a novenyi elet
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By AP az élet minden formaja. |
(Ovatos becslések szerint 100 ezer év mulva)
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ENNYI KALANDOZAS
UTAN TERJUNK VISSZ &
& FOLDRE!
PROBALJUK MEGVEDENI
OSI LAKOHELYUNKET
ES MEGVALOSITANI &
FENNTARTHATO
FEJLODEST,
MERT MEG SOK-SOK
GENERACIO
OTTHONA CSAK OREG
BOLYGONK LEHET.
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