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Galactic Habitability .. Including Panspermia?
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» Habitability : (14, 111 tmin, trec) = (0.3 pc, 0.5 pc, 0.5 Gyr, o)
of life (source of panspermia) : (8 pc, 8 pc, 4.5 Gyr, 50 Myr)
of panspermia: (8 pc, 8 pc, 1 Gyr, 1 Myr)
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* Habitable stellar mass: 0.1 ~ 1.5 M, (Kopparapu+ 2013) _ _
_ _ * Escape fraction of life spores T R R F——
* Fraction of terrestrial planets: o ] mos
fr=1-0.012(Z/Z5)" (Z > 0.1Z)
(Prantzos 2008, Zackrisson+ 2016, He+ 2016) - _ 5 048 F
* Probability of planets within habitable zone: | | | & / Spheroids
Rmax qp (Hughes 2003, Housen & Holsapple 2011, Simon+: o G e R [kpd] .
Wy, X P(R,M)?— dR  Traveling distance scale before the damage

dR

Rmipn Orbital Period » Typically 15 ~ 30 pc (Grimaldi+ 2021); varying between 1 pc ~ 10 kpc

(Petiguara+ 2013)

* Sources of sterilization: SN la & Il (AGN: only a few kpc around the galaxy center)

Results

. In a Milky Way-like Galaxy

Input : MUGS g15784 (Stinson+ 2010, Nickerson+ 2013)

One of 16 mock galaxies from McMaster
Unbiased Galaxy Simulations (MUGS)

» Myor = 1.5 X 10Mg

> M, = 1.14 X 101 Mg

» m, = 6.3 X 10°Mg

» Last major merger @ Zj;ym = 3.42
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How Many Places are Panspermia-dominant?
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Unlike natural habitability with
weak dependency on R,
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Panspermia-based life could

1.0% dominate the life

from the galaxy center!
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