Drakova enacbha

Ales Mohoric

Presekov seminar za matematiko, fiziko in astronomijo
DMFA
2022-23



Kaj je zivljenje?

sodobni stromatoliti, Shark Bay, naredijo

vodikove anaerobne bakterije jih fotosintezirajoCe cianobakterije



kanali na Marsu

MO 1o o BO B 40 0 330 30
Aequat. Mafstad FEE000000.
- =7 -t

Y S .
£ A i e,
- B Bt
o .‘w._.r.‘é - ""}‘m“ B

T

M

7
)
LIE'UHM
b
5
)

Ty

i

'}\‘%{E nony f

Giovanni Schiaparelli, 1877

Percival Lowell, 1906



Valles Marineris,
Viking 1,
1980
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Roswell, Area
51 (1947)
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habitabilno obmocje galaksije




galaksija




* Deep view
* JWST




habitabilno obmocje galaksije




glavna veja



Orion:
modrobeli Rigel,
rdecCa Betelgeza
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zivljenje zvezde

Low-mass stars High-mass stars
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habitabilno obmocje zvezde

Hotter Stars -

Sunlike Stars ~ (

~ Cooler Stars




Incoming Emitted Planetary
Solar Radiation Radiation
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zivljenje v Osoncju

* Merkur — ne, nima atmosfere,

* \V/enera — ne, prevroca,

* Mars — morda, mikroskopsko

e Jupiter, Saturn — ne, hladna, brez trdne povrsine

* Evropa, Jupitrova luna — mozno, slani ocean, ni fotosinteze, plimsko
segrevanje

 Titan, Saturnova luna — morda, gosta atmosfera



strukture na meteoritu ALH84001 Evropa



SETI




Voyager Golden Record

EXPLANATION OF RECORDING COVER DIAGRAM

BINARY CODE DEFINING PROPER SPEED [3.6 seconds/ROTATION]
TO TURN THE RECORD (] = BINARY ARY
EXPRESSED IN 0.70 x 10~* seconds, THE TIME PERIOD ASSOCIATED
WITH THE FUNDAMENTAL TRANSITION
OF THE HYDROGEN ATOM [y

>

1, — = BINJ

OUTLINE OF CARTRIDGE WITH STYLUS.
TO PLAY RECORD (FURNISHED ON
SPACECRAFT)

PICTORIAL PLAN VIEW OF RECORD

ELEVATION VIEW OF CARTRIDGE

ELEVATION VIEW OF RECORD

PLAYING TIME, ONE SIDE = ~1 hour

THE DIAGRAMS BELOW

DEFINE THE VIDEO PORTION OF THE RECORDING

GENERAL APPEARANCE OF WAVE FORM OF
VIDEO SIGNALS FOUND ON THE RECORDING.

\/\/\/.;scm TRIGGERING
+— VIDEO IMAGE FRAME SHOWING DIRECTION OF SCAN
BINARY CODE INDICATES TIME OF EACH SCAN SWEEP
(512 VERTICAL LINES PER COMPLETE PICTURE)

o IF PROPERLY DECODED, THE FIEST INAGE

WHICH WILL APPEAR IS A CIRCLI

)
__':*/-:

THIS DIAGRAM DEFINES THE LOCATION OF QUR SUN UTILIZING 14
PULSARS OF KNOWN DIRECTIONS FROM OUR SUN. THE BINARY
CODE DEFINES THE FREQUENCY OF THE PULSES.

THIS DIAGRAM ILLUSTRATES THE TWO LOWEST STATES OF THE HYDROGEN ATOM.
THE VERTICAL LINES WITH THE DOTS INDICATE THE SPIN MOMENTS OF THE
PROTON AND ELECTRON. THE TRANSITION TIME FROM ONE STATE TO THE
OTHER PROVIDES THE FUNDAMENTAL CLOCK REFERENCE USED IN ALL THE

COVER DIAGRAMS AND DECODED PICTURES.



Lagrangeva tocka L2




crta pri 21 cm
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hiperfina sklopitev

slika celotnega neba pri valovni dolzini 21 cm

https://www.gsl.net/aa7fv/whatisra.htm



kvazar

e zelo svetlo galakticno jedro

ACS = HRC

Hubble, kvazar 3C 273. Desno: koronograf z maticno galaksijo



oulzar

Pulsa(ting) r(adio source), mocno
namagnetena, vrteca se nevtronska
zvezda, ki oddaja curke
elektromagnetnega valovanja iz
magnentih polov

Crab Pulsar



N = ena ali milijon?

N=R-fo fo E-fo fi-fi-forV

N — stevilo civilizacij v Galaksiji, s katerimi bi se hipoteticno lahko sporazumevalo.
R — frekvenca nastajanja zvezd ~2/leto

fs— delez Soncu podobnih zvezd ~0,1

* fp —delez teh zvezd z lastnimi planeti ~1

* E —povprecno stevilo planetov, ki omogocajo zivljenje, na zvezdo.

* f, —delez naseljivih planetov; E.fh~0,4.

* f; —delez planetoy, kjer se Zivljenje zares razvije ~1

 f; —delez planetoy, kjer se razvije inteligentno Zivljenje ~1mio/4,6mrd(?).

* f.—delez inteligentnih civilizacij, ki so razvila sredstva za medzvezdno komuniciranje ~0.1
* V —doba komuniciranja civilizacije ~100-10°



eksoplaneti

Mass — Period Distribution

22 Dec 2022
exoplanetarchive.ipac.caltech.edu
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https://exoplanetarchive.ipac.caltech.edu/exoplanetplots/



Extent of Human
Radio Broadcasts
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