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Figure 2-2. S5table nuclide configurations: The squares represent stable
combinations of neutrons and protons. The x's represent radicactive nuclides
whose half-lives are so long that they survive billions of years after their for-
mation in stars. All the remaining combinations are radioactive with half-
lives sufficiently short that they are no longer present in the solar system.
Nuclides lying along the same horizontal line [i.e., those with the same pro-
ton number) are referred to as isotopes. Those falling along the same ver-
tical line [iLe., those with the same number of neutrons) are referred to as
isotones. Those falling along the same diagonal line |ie., those with the same
number of nuclear particles) are called isobars. The diagram terminates with
the heaviest stable nuclide [**Bi).
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Figure 2-4, Stable nuclides with a particle number in the 1-to-11

Note that ro stable nuclide exists with neutron-plus-proton number
totaling 5 or A It is these two gaps in the chain that prevented element for-
mation during the big bang from continuing beyond belium.
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The Drake Equation

N*Xx fs X fp xnexfixfcxjfl=N

where:

N* = stars in the Milky Way galaxy

Jfs = fraction of sun-like stars

[ = fraction of stars with planets

ne = planets in a star’s habitable zone

fi = fraction of habitable planets where life does rise

fc = fraction of planets inhabited by intelligent beings

f1 = percentage of a hifetime of a planet that is marked by the
presence of a communicative civilization



Let’s do the numbers_

1. There are 10'! stars in the Milky Way

2. Given the rate of planet discovery,
we can estimate that 1 to 10% of these
stars have one or more orbiting planets.

3. Assuming that 1% of the orbiting
planets is a terrestrial planet (so far none:
of the planets discovered fall into this
category), within a zone of
habitability...
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We can conservatively estimate that there
are between 10°and 107 planets capable of
maintaining a film of liquid water on their
surfaces.

That is a lot of potential life-supporting
planets!



SUPERGIANTS

1 F‘,'t_ :'H' H }

Aldebaran

MANTS
Altair G >

i
Sirius A g ®FrOCYO"

MAIN SEQUENCE o Alpha
Centauri B

WHITE DWARFS

25,000 10,000 5.000

Surtace temporature (K)




i

The jovian planeis

By el s i L

o

ﬁ Uranus

The Terresirial planets
—A—————
-!: t

Earth
Mars

Mercury
Venus Heplune

Jupitos Salurn

Matcury Venus Eath Marg Jupiier Saturn Uranus | Neplune Plisto
D-arartit (aer 4BAD 12104 12 TG RTET 147 BDO | 120000 51 BDO 49 500 6000
Mass (Earth=1] 0055 neis | 0108 178 o952 144 172 0 003
Density gom’ {aaler=1} Lad 5.2 552 393 13 Q63 128 164 206
1 g - - 3 S
I Namber of moons 0 (i 1 2 16 18 15 H L
Lengh of day (i Eafth hours) 1416 SHIZ 24 246 =Y 102 173 16 1 Vi
i — B . T ¢ = =
i c
i T"'-:‘l.mT ol one revolution around Sun 024 0 62 i 00 ! B8 11 BG sy 5 440 1649 247 7
| {:nEanh years)
- 4 A Elﬂ{a'-;-h o S 58 108 156 A *E ¥327 cH d-.ii-:l'? LG
(rmdincend, OF WMo s )
SO Cp Ao SeanT i 0 39 072 1 00 1 52 5 20 954 039 30 06 39 dd
{astronomecal unds)




Gaseous Pillars - M16 " HST - WFPC2

PRC95-44a - ST Scl OPO - November 2. 1995
J. Hester and P. Scowen (AZ State Univ.), NASA




