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Astrobiology X4 B 2R
A legitimate discipline
- NASA Astrobiology Institute (NAI)

- Penn State, Stanford, U Washington,
UCLA, UT Austin, Arizona State,
U Colorado, Cornell, U Edinburgh,
Stockholm U., U New S Wales,
McGill U, etc.

To look out for extraterrestrial life and
intelligence, and to facilitate terrestrial life

in space ...  BHP A SHILHKALOT—I

%IK



What will NOT be covered (much)...

e Space travel & IK1T "
v B £PIE EDE -
e Pyramids, crop circles, paranormals

e The Roswell event, Area 51, UFOs ... 51[2
e Alien abduction #2bE A S
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Outline

€ Making sense %% ;tz

@ What is life? %444 ?
(Search for what?) b

@ The extraterrestrial worAlLds
(Where to search?) i2Pps% ?

U IN BLACG

® “Where is everybody?” % s 7
(How to search? Are they here? Are we they?)

Making sense



@ Do you believe in aliens? 4 #1842 AW

the existence of somewnhere,
sometime

There is no right or wrong for what you believe.
Yes or no, though, you should have a reason.

If you believe they should exist, then, how
many Rinds of aliens are there?
1 million? 1 thousand? 1?

Making sense



@ Do you believe in ghosts? #1550 ?

Is it “safer” to say yes?

“ .

o If not, what about those “stories?
S that we have seen in the news, that we
B heard from a friend who allegedly heard
* | ; it from a relative of her friend ...
2 2% s i 2

When this were asked two hundred years ago?
Higher-up all-mighty savior who Rnows it all ...

_ B ) rainfall, thunders, rotten food ...
3018 1 IRRENIE A ]

02 & H RIS IR O Legitimate questions, legitimate answers.
BRRTEISE ¢ (What is the purpose of life?)
Religion, philosophy, science

Making sense



€ Do you believe in bacteria?
Is to see to believe?
[’ve never met my great-great

grand mother, but never ever
doubted her existence.

([IRRRE ] ?

“Our knowledge is limited. There are still a lot of
things we do not know, so we should be humble

confronting Nature. --- S0 they say

But science 1S not to play saie, 1t IS SeeKing rerifas.

Making sense
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FFAMEHEAGR  BE

Jodie Foster as “Ellie” in

Contact (3%&8kKK > 1997)

CQ this is W-9 GFO.
- s anybody out there?

It we are alene in the Universe, then it is an awful waste of space.
— Carl Sagan
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Fact: Probability can be misleading.

If someone challenges you for 100

Unlikely, but no violation times straight heads in tossing a coin.

of any physical laws ... G Do you bet?
P = (1 )100 N “No way”

If someone asks to trade you with $2

Obvious violation of for his $1 coin that will become
Currenily fmowi-laws.... a $10 coin when dropped to ground.

Do you trade?
‘medicine in the air?” p -
(% F P ge?

o SRTY. Kok These are at difierent levels ol no way.

Making sense

“No way”




Fact: One cannot prove inexistence.

One person asserts that ghosts exist,
while the other insists not.

&‘ Which side are you on?

Equal (50%) chances?

The person who bets on existence shall never lose.
The person who bets on nonexistence can never win.

How can one prove that ghosts do not exist anywhere, any time?

v Extraordinary claims require extraordinary evidence.
v' The burden of proof falls upon the positive. Alan Hale

Making sense



There has been a long record of aliens in human history ...
Why not? Every “new world” seemed populated.

LA IFTHE Moo
Moon people (selenites) Ll
The Great Moon Hoax (1835) e

Media (1) had it that Sir John Herschel (a creditable source!) Saw o mmeaas 5 o o meen
lunar civilization (published in a scientific journal!) USING & NEW S
and novice telescope (so was not known before!)

Nowadays, some still claimed Apollo landings were faked.

Aliens have moved from center of the Earth (the Bermuda
Triangle), to the farside of the Moon, then to the center of
the Moon.

Making sense



&

Martians 2

Astronomer Schiaparalli (1877) claimed to have seen
“canall” (nominally “channel” in Italian) under
exceptionally good sky condition (!).

It was mistranslated to “canal”.

H. G. Wells (1898) “War of the Worlds”

Edgar Rice Burroughs (1912)
“Under the Moons of Mars” > The little green men §

Percival Lowell (1855-1916) was fascinated by, so
started to chart out, the canals. There was good

— - T\ 'GP THE WORLD
scientific reasoning for the canals, because Martian 122" 2 mwmi "

{747 The most thillling s Eie; broadcast from the
. famed HONARD XO0H

poles were known to freeze out.

Orson Welles (1938) radio show WE AEFE
dramatized landing of Martians. AIRIKAER




* Mariner 4 in 1965, none of the two Viking orbiters in 1976 saw
Martians, but ...

Scientists view haunti
pictures sent from [

the dying planet |~ %
Stone face i
on Mars "
beums V.

vt Doomsday images are

500,000 years oid!

Human brain = connecting dots to lines, and
associating with something we are familiar with.

Making sense



Cydonia City?

A Near Decade Old Prediction Sucessfuly Confirmed-- -
The Feline Half of the Face . i .

Viking Data - 1976

< -

Richard Hoagland analysis of (ydonia region imaged by NASA
www enterprisemission.org

COPYRIGHT (c) 2001 THE ENTERPRISE MISSION

Making sense



Viking (1976)  Mars Orbiter Camera (MOC) onboard Mars
Global Surveyor in 1998 (left) and 2001 (right)

- Conscious recognition tends to
. make association with human faces.

Making sense



pareidolia
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http://educ.jmu.edu/~johns2ja/illusion/illusion.htm



What is life? 98=x3s 2

e An assembly of atoms and molecules? wia finds:
Fundamentally all physics and chemistry? wow about “spirits’z

e Any definition finds counter examples, but we know it
when we see one?

0 To reproduce 2%
1 To evolve ;&1L
Necessary (but not sufficient) properties

Life
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Llie ... as we know It (Earthlings) ssa4Ez4
in terms of chemical composition F¥HIRE=

[0 It resembles more the Sun than the Earth: it is made
up of the most ordinary, and hence most abundant,
elements in the Universe

... so are universally available
Life is precious but Mother Nature did not
make us with “precious/rare” elements.

O Other parts of the Universe seem to obey the same
set of physical and chemical laws.

... S0 space really should be teeming with life.

Life



[0 Most life forms on Earth are composed of a few
simple kKinds of molecules, operated in
complex and selective ways.

XD E

[0 Carbon atoms (valence of 4) E{ﬁ%ﬁ%%
v’ strong, yet still readily breakable

v long, complex molecules (info carriers)
= diversity and versatility of life

Life



0 How about silicon? (also valence of 4) JEIRA~NG] Q
V' OXK, (Is computer a life form? Why not?)

v' CH, CO, CN, CO, ... but 510, (silica)is solid
V' Siis less abundant than C. Normally if Si can do it, C would

have done tt. 5 &~ X
N /\ N 7
O Essences of life: sunshine, air. &Water BB e LR

To extract energy = B c

Respiration / 2 #
Energy source T P00, - 000, TOMLC . ‘
Plants = photosynthesis reorgamsms S pEs - I{

- glucose SELL. Anaerobic bacteria
But Sun is not the only

“Black Smoker” pOSSlblhty, e.g., deep
hydrothermal vents [fe]eistzhalstee)(efeq¥s How about water:
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O Life is a (con)sequence of chemical reactions. =

O Liquids react as efficiently as gases, and
can be easily confined (controllable) as

solids. sugar + 3,0
[0 Some kind of a liquid goes a long way. 7i5’=‘;‘z‘ftf§
[0 Water serves well. It is copious (availability), SRR

has a high heat capacity and latent heat, a wide
temperature range in liquid form (stabilizing
surroundings) , and expands when freezing.

As a pond froze out, primordial [ife forms under the ice .
layers could be spared. S

Life
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Lile In terms of energy source

v Our life and ecology relies on energy
ultimately from the Sun.

v'The Sun produces energy in interior by
thermonuclear fusion reactions.

v'Plants store energy in chemical bonds.

v'We eat plants (or eat the animals which eat
plants) to take out the energy.

v" The processes (life) undergo at atomic and

molecular levels. \
1 We eat chicken, but do not end

At ERI5E0N—IF up looking like a chicken!

Life
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Conventional Telescope Hubble Space Telescope Keck Telescope with AO

e & seakad A A B
BB B Y AR R R 25

40

Without Adaptive Optics With Adaptive Optics


http://origins.jpl.nasa.gov/technology/images/tech-mirrors-br.jpg
http://origins.jpl.nasa.gov/technology/images/tech-mirrors-br.jpg
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TESS (Transiting Exoplanet Survey Satellite)
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- Y3 & % #& ¥ (Enrico Fermi) :
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About the Search p

e Efforts in the solar system in vain
... gratifying even with microorganisms

e Really want to go and meet in person the “little

green men’ Or, do we?  1isky, dangerous, and costly ...
what about problems at home?

e Current (and foreseeable future) technology
—> face-to-face contact unlikely. ... unless they come to visit us.

9 radio contact (1) "ﬂeﬁﬁa, here we axe!”’ tobroadcast
(2) “Where are yau?” tolisten

Search



Al =4k
OFMZHERARL T BPIFH, % 422

Ot 38 oy & sk ~ 30l (KT R By RR) » WHEW
B HB T vl He
> SR (—) TvZ o« KiMiriE ! | to broadcast

(=) ToZ s (571" P | to listen




i [ ER ]

CHERZFRE /ED 300,000 2

CERNEER ARRELIDS o)
< 3| K[ 2 415004 (222 00)
SEREAERE g BEEA 43 £ (L)
CHARARNT 10 BF s
CREMTEREHER T ESE (Lomizi)
CHEWNBMEREBRETEME ..

‘.‘911

U‘




% (53647 7
VEAEREK

B‘E }i ﬁy‘ij’ ﬁj‘}ié ﬁ;‘ﬁ ﬁji ‘/2%7 R
£ 65 1000kmh AT W E 100 21F 03 2

<

P
%’ ~ L5 10%c > 40 & ]_Of% ? 1*]3" 1—‘37‘% ?

BER > IREEE > HRR#EmE,
(

BRHEE (FIERE NS Wk
miEFEE > FRARE

MHABITH A &7 &

VA




fvon Neumann % »
R R EFE

VA8 E BRIRAT I JF 7 T Ak

P (TR Ak (Rar) g

%47 §l & % 1R Y ko 2

>

(24 K%



Z R P ERET ?

TEATRITH (ZE’7?)
(Unidentified Flying Objects)
Z2ER3

UFOs = 873




UFO /% 2

e

iiﬁﬁ%ﬁ-

R’ % EHR -
A 4 — 'Tﬁ

UFO 25

0w PHHRZE

HR KB




A s SN E st Fid?




< LR 5 >
"‘A:, -’\J‘ .ﬁq [Tyl '-.!». J.. 5 \v. ‘., .'A ' )
O ﬂ! é’ 4 ;_ “. " ' Ladalit "t A i 0
[ ' ‘—' ) - - ) . .' ! ." -
CJohnGoldkltMCelestial\ﬁslons ,;é § ﬁ“ Tt Wl e papiae x y '



& H R

PRR % B

W AZETLER?
Fr L E WS E
AR 12 R e 7

e e FE 7

7 TRAT o
B K 2 e

Greave's Shaft

Descending Passage

_
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http://www.delange.org/Giza_Pyramids_Sphinx/EP3.htm

# =+ & #2 (Erich Von Daniken)
* Chariots of the Gods (1968) 7 ¢54 T & it * X
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http://Junmuseum.mus.pa.us/aastro.htm
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http://unmuseum.mus.pa.us/nazca.htm

Alien Abduction --- Betty and Barney (1961)

Now It's a TV Movie . . .

ABOARD A FLYING SAUCER!

This Fall You Can See Couple’s Incredible Story
Of How They Were K:dnapped by a UFO
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Original formation, Longwood
Warren, Hampshire, July 1995 (Steve
Alexander) for a movie

http://www.osfa.org.uk/cropcircles.htm
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Panspermia S5y
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7€\ panspermia

http://www.chem.duke.edu/~jds/cruise_chem/Exobiology/sites.ntml
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Pl atedl 3t &2

e 1977.08.15 --- The ‘Wow!’ signal 6EQUJ5
JEEAR - KBRS ERIETHA

Ohio State Univ. Big Ear Obs. http://www.bigear.org/6equj5.htm


http://www.bigear.org/6equj5.htm

bicks up an
stellation

30 times stronger

1977.08.15
@1420 MHz
than the cosmic
background noise
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Project Phoenix

http:/ /www.seti.org/science/ph-bg.html
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This was ®Proneer 10. &5
We detected our own
civilization.

00 1995.02 b4

O w7 b 2R AR 2 R B 3R
O&FERDT !

2004.03 = no evidence of ET signals after monitoring 800
nearby (< 200 ly) sun-like stars

Search


http://www.seti.org/science/ph-bg.html

Let us make the call

1974.11.6
Arecibo antenna in Puerto Rico
(D=300m)

10 W @ 2.38 GHz (width 10 Hz)

To globular cluster M13 25,000 ly
away, with 300,000 old stars

Before we ask,
What/who/where are you?

We have to answer
What/who/where are we?

Search



Al'eﬂillﬂ messayge (by F. Drake, C. Sagan et al.)

1679 “zeros” and “ones”;
transmitted at 10 bits/s; duration < 3 min

1679: a semiprime = a prime number X a prime number

00000010101010000000000001010000010100000001001000100010001001011001010101010101010100100100
00000000000000000000000000000000000110000000000000000000110100000000000000000001101000000000
00000000010101000000000000000000111110000000000000000000000000000000011000011100011000011000
10000000000000110010000110100011000110000110101111101111101111101111100000000000000000000000
00010000000000000000010000000000000000000000000000100000000000000000111111000000000000011111
00000000000000000000000110000110000111000110001000000010000000001000011010000110001110011010
11111011111011111011111000000000000000000000000001000000110000000001000000000001100000000000
00001000001100000000001111110000011000000111110000000000110000000000000100000000100000000100
00010000001100000001000000011000011000000100000000001100010000110000000000000001100110000000
00000011000100001100000000011000011000000100000001000000100000000100000100000001100000000100
01000000001100000000100010000000001000000010000010000000100000001000000010000000000001100000
00001100000000110000000001000111010110000000000010000000100000000000000100000111110000000000
00100001011101001011011000000100111001001111111011100001110000011011100000000010100000111011
00100000010100000111111001000000101000001100000010000011011000000000000000000000000000000000
00111000001000000000000001110101000101010101010011100000000010101010000000000000000101000000
00000000111110000000000000000111111111000000000000111000000011100000000011000000000001100000
00110100000000010110000011001100000001100110000100010100000101000100001000100100010010001000
00000100001000010000000000001000000000100000000000000100101000000000001111001111101001111000

Search



Numbers of 1 to 10 ':'I'- = H

Atomic number of key

Will they understand it?

) _ _ biological elements -
[f we receive this, will WeFormulas for sugars and "'I == i "'I

. 7bases in nucleotides of DNA
understand it: _,_;___ e _,_;
If ... civilization there e
_— Jf  eapinment cencitive _ _ = pymberof E-
EEE CRE A

= x "W e e s el el el Y |
EEEEEE == [ ] | EEEEE us [ ]| a | gllt Of mE u

. " s , = " - pulation I

- mm ann nl mEEn r (1] :Earth “iyyt - [

" En smmmm = won. vith

if 23 X 73 ... scrabbling ln 25)000 years . if73 % 23 omm ol -

Search
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"We sent a message to any extraterrestrial
beings in deep space, It was picked up by “As | read it, we're receiving a message from
an observatory in Great Britain. They outer space telling us to stop bombarding them

lidn't understand it.” . .
didn't understand it with unintelligible messages.”

By Sydney Harris



http://www.coseti.org/0010-013.htm
http://www.coseti.org/0010-013.htm

All boils down to probability ...

If chance of winning a lottery 1s 1 in 10 millionth, buying 1 ticket ....
1000, 100,000, 10 million tickets?

Drake Equation (1961 by Frank Drake)
N=N. £.f, £ f £ f, Ly,

I °C

v How many stars in the Milky Way ...

v Among these, the fraction suitable
for life (proper planets) ...

... the fraction to actually bear life ...

... the fraction to develop civilization ...
... the fraction to be communicable ...
... how long the civilization lasts

More
uncertain

AN NN NN

= number of communicable civilization now in the Milky Way

Conditional probability ... subjective ...a guesstimate?




Were they here? Are they still here?

UFO sightings

A

Pyramids

© John Goldsmith / Celestial Visions

Now It's a TV Movie . . .

ELYING - : T aEMRe « Ll ABOARD A FLYING SAUCER!
SAUCERS ; Ve S T ! o ‘W | This Fall You Can See Couple’s Incredible Story
= RS: ) - M Of How They Were Kidnapped by a UFO

Why do they all look so much [ike humans?

Often the evidence is circumstantial.

One should not attempt to explain an unknown with another unknown.

Search
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Message oul in a bhottle i

(= |

e Onboard ®ioneer 10 (1972) and ®ioneer 11 (1973) 6" X 9 (15.2

cm X 22.8 cm) plaques (0.13 cm thick) , designed by C. Sagan &
F. Drake

“Who we are, where we live, when we [ive, how much we know ...

)
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e Pioneer 10 was swung by Jupiter
to fly outwards, and will reach a
“nearby” star toward Taurus in

100,000 years

e Will it be picked up by a
civilization? Will they
understand our message? Will
they look for us? Will we be
around if and when they do?
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- Voyager 1 % Voyager 2 (late 1970s) I prg #&
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http:/ /re-lab.net/welcome/

in Chinese, French, English, Spanish, Japanese, Korean --.

 RTEEEH T 44238



http://re-lab.net/welcome/
man_chin.au
french.au
english.au
spanish.au
japanese.au
korean.au
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€ Breakthrough Listen
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€ Breakthrough Watch
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€ Breakthrough Starshot
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€ Breakthrough Message
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https://breakthroughinitiatives.org/
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