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W
h

y
 is

 t
h

e
 s

k
y

 d
a

rk
 a

t
 n

ig
h

t
?

 Im
a

g
in

e
 

a
n

 in
fin

it
e

 U
n

iv
e

rs
e

 fu
ll o

f s
t

a
rs

.  T
h

e
 

fu
rt

h
e

r y
o

u
 lo

o
k

, t
h

e
 m

o
re

 s
t

a
rs

 y
o

u
 

s
e

e
, w

it
h

 t
h

e
 in

c
re

a
s

e
 in

 t
h

e
ir 

n
u

m
b

e
rs

 c
o

m
p

e
n

s
a

t
in

g
 t

h
e

 d
e

c
re

a
s

e
 

o
f t

h
e

ir b
rig

h
t

n
e

s
s

. A
ll t

h
e

 s
k

y
 s

h
o

u
ld

 
b

e
 a

s
 b

rig
h

t
 a

s
 t

h
e

 s
u

rfa
c

e
 o

f t
h

e
 

S
u

n
. T

h
is

 is
 k

n
o

w
n

 a
s

 O
lb

e
rs

’ p
a

ra
d

o
x

, 
a

n
d

 le
d

 J
. K

e
p

le
r t

o
 c

o
n

c
lu

d
e

 in
 1

6
1

0
 

t
h

a
t

 t
h

e
 U

n
iv

e
rs

e
 is

 fin
it

e
.

T
o

d
a

y
 w

e
 k

n
o

w
 t

h
a

t
 t

h
e

 d
a

rk
n

e
s

s
 o

f 
t

h
e

 s
k

y
 is

 m
a

in
ly

 d
u

e
 t

o
 t

h
e

 fin
it

e
 a

g
e

 
o

f t
h

e
 U

n
iv

e
rs

e
: t

h
e

 lig
h

t
 o

f t
h

e
 s

t
a

rs
 

t
h

a
t

 a
re

 o
u

t
s

id
e

 t
h

e
 o

b
s

e
rv

a
b

le
 

U
n

iv
e

rs
e

 h
a

s
 n

o
t

 b
e

e
n

 a
b

le
 t

o
 re

a
c

h
 

u
s

 y
e

t
. T

h
is

 s
o

lu
t

io
n

 w
a

s
 firs

t
 

p
ro

p
o

s
e

d
 b

y
 t

h
e

 w
rit

e
r E

. A
. P

o
e

!

W
e

 s
t

ill d
o

n
’t

 k
n

o
w

 w
h

e
t

h
e

r t
h

e
 

U
n

iv
e

rs
e

 is
 fin

it
e

 o
r in

fin
it

e
...

A
n

 In
fin

it
e

 U
n

iv
e

rs
e

?

5
1
2

T
his

 is
 a

 p
icture o

f a
 tiny d

a
rk s

p
o

t in the 
s

ky, m
uch s

m
a

ller tha
n the m

o
o

n, w
here the 

H
ubble S

p
a

ce T
eles

co
p

e, a
fter a

n exp
o

s
ure 

o
f m

o
re tha

n 2
0

 d
a

ys
, co

uld
 d

etect 
tho

us
a

nd
s

 o
f ga

la
xies

. T
here a

re billio
ns

 o
f 

ga
la

xies
 in the o

bs
erva

ble U
nivers

e, a
nd

ea
ch ga

la
xy co

nta
ins

 
billio

ns
 o

f s
ta

rs
 a

nd
 

p
la

nets
. A

re w
e a

lo
ne in 

the m
id

d
le o

f this
 s

ea
 o

f 
p

o
s

s
ibilities

?
T

h
e

 S
c

re
a

m
, p

a
in

t
e

d
 b

y
 E

. 
M

u
n

c
h

 in
 1

8
9

3
, h

a
s

 b
e

c
o

m
e

 
a

n
 ic

o
n

 o
f t

h
e

 a
n

x
ie

t
y

 a
n

d
 

lo
n

e
lin

e
s

s
 o

f o
u

r a
g

e
.

Is
 t

h
e

 U
n

iv
e

rs
e

 a
 S

im
u

la
t

io
n

?

9

L
e

t
’s

 a
s

s
u

m
e

 t
h

a
t

 h
u

m
a

n
it

y
 

s
u

rv
iv

e
s

 lo
n

g
 e

n
o

u
g

h
 t

o
 a

c
h

ie
v

e
 a

 
t

e
c

h
n

o
lo

g
ic

a
l d

e
v

e
lo

p
m

e
n

t
 

c
o

n
s

is
t

e
n

t
 w

it
h

 k
n

o
w

n
 lim

it
a

t
io

n
s

.

W
o

u
ld

n
’t

 it
 b

e
 in

t
e

re
s

t
in

g
 t

o
 ru

n
 

m
a

n
y

 c
o

m
p

u
t

e
r s

im
u

la
t

io
n

s
 t

h
a

t
 

e
x

p
lo

re
 a

lt
e

rn
a

t
iv

e
 h

is
t

o
rie

s
 fo

r 
c

iv
iliz

a
t

io
n

s
 s

im
ila

r t
o

 o
u

rs
?

In
 fa

c
t

, t
h

e
 p

h
ilo

s
o

p
h

e
r N

. B
o

s
t

ro
m

 
p

ro
p

o
s

e
s

 t
h

a
t

 a
t

 le
a

s
t

 o
n

e
 o

f t
h

e
 

fo
llo

w
in

g
 s

t
a

t
e

m
e

n
t

s
 m

u
s

t
 b

e
 t

ru
e

:

★
It

 is
 lik

e
ly

 t
h

a
t

 o
u

r s
p

e
c

ie
s

 w
ill b

e
 

e
x

t
in

c
t

 b
e

fo
re

 w
e

 re
a

c
h

 a
n

 
a

d
v

a
n

c
e

d
 s

t
a

g
e

 o
f d

e
v

e
lo

p
m

e
n

t
.

★
It

 is
 e

x
t

re
m

e
ly

 u
n

lik
e

ly
 t

h
a

t
 

a
d

v
a

n
c

e
d

 c
iv

iliz
a

t
io

n
s

 w
ill ru

n
 

c
o

m
p

u
t

e
r s

im
u

la
t

io
n

s
 o

f t
h

e
ir 

a
n

c
e

s
t

o
rs

.

★
W

e
 liv

e
 in

 a
 c

o
m

p
u

t
e

r s
im

u
la

t
io

n
.
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L
e

ft
: a

n
 im

a
g

e
 o

f t
h

e
 H

u
b

b
le

 S
p

a
c

e
 T

e
le

s
c

o
p

e
 

(e
X

t
re

m
e

 D
e

e
p

 F
ie

ld
). R

ig
h

t
: s

im
u

la
t

e
d

 im
a

g
e

 
fro

m
 t

h
e

 Illu
s

t
ris

 c
o

s
m

o
lo

g
ic

a
l s

im
u

la
t

io
n

. Illu
s

t
ris

 
t

ra
c

e
s

 t
h

e
 b

e
h

a
v

io
r o

f n
e

a
rly

 2
0

 b
illio

n
 ‘p

a
rt

ic
le

s
’ 

fro
m

 t
h

e
 b

e
g

in
n

in
g

 o
f t

im
e

. Im
p

re
s

s
iv

e
, b

u
t

  a
 

s
in

g
le

 g
ra

in
 o

f s
a

n
d

 c
o

n
t

a
in

s
 m

a
n

y
 m

o
re

 a
t

o
m

s
!

If there a
re civiliza

tio
ns

 in the U
nivers

e w
ith 

very a
d

va
nced

 technica
l ca

p
a

bilities
, they 

m
ight be a

ble to
 s

im
ula

te univers
es

 tha
t 

d
evelo

p
 life a

nd
 co

ns
cio

us
nes

s
. T

he num
ber 

o
f s

im
ula

ted
 beings

 m
ight be m

uch la
rger 

tha
n the num

ber o
f rea

l o
nes

!

M
a

ny p
eo

p
le think tha

t this
 is

 no
t a

 go
o

d
 

s
cientific theo

ry. It is
 neither p

ro
d

uctive 
no

r d
is

p
ro

va
ble, a

nd
 it is

 no
t clea

r tha
t o

ur 
U

nivers
e o

r co
ns

cio
us

nes
s

 ca
n be 

s
im

ula
ted

 in a
 co

m
p

uter.
4

Im
a

g
e

 t
a

k
e

n
 b

y
 С
е
р
ге
й

 К
о
р
ча
н
о
в
.  

If
 y

o
u 

a
re

 in
 t

he
 m

id
d

le
 o

f 
a

 la
rg

e,
 t

hi
ck

 
fo

re
s

t,
 a

ll 
yo

ur
 li

ne
s

 o
f 

s
ig

ht
 w

ill
 e

ve
nt

ua
lly

 
re

a
ch

 a
 t

re
e 

tr
un

k.
C

ha
ng

e 
‘t

re
es

’ f
o

r 
‘s

ta
rs

’, 
a

nd
 y

o
u 

ge
t 

O
lb

er
s

’ p
a

ra
d

o
x.

In
 a

n 
in

fi
ni

te
 U

ni
ve

rs
e,

 e
ve

ry
th

in
g 

th
a

t 
ca

n 
p

o
s

s
ib

ly
 h

a
p

p
en

 w
ill

 h
a

p
p

en
, a

n 
in

fi
ni

te
 

nu
m

be
r 

o
f 

ti
m

es
. W

e 
ca

n 
im

a
gi

ne
 in

fi
ni

te
 

ve
rs

io
ns

 o
f 

o
ur

s
el

ve
s

 li
vi

ng
 in

fi
ni

te
 

va
ri

a
ti

o
ns

 o
f 

o
ur

 li
ve

s
. I

f 
yo

u 
a

re
 h

a
vi

ng
 a

 
ba

d
 d

a
y,

 w
ill

 it
 c

he
er

 y
o

u 
up

 t
o

 t
hi

nk
 o

f 
s

o
m

e 
ve

rs
io

n 
o

f 
yo

ur
s

el
f 

ha
vi

ng
 a

 w
o

nd
er

fu
l d

a
y 

s
o

m
ew

he
re

 e
ls

e 
in

 t
he

 U
ni

ve
rs

e?

A
 f

in
it

e 
U

ni
ve

rs
e 

is
 a

ls
o

 a
 c

ra
zy

 id
ea

. D
o

es
 it

 
ha

ve
 e

d
ge

s
? 

If
 s

o
, w

ha
t 

lie
s

 b
ey

o
nd

 it
? 

O
r 

d
o

es
 t

he
 U

ni
ve

rs
e 

w
ra

p
 a

ro
un

d
 it

s
el

f 
in

 
s

o
m

e 
m

in
d

-b
en

d
in

g 
s

ha
p

e?

1
3

A
re

 w
e

 a
lo

n
e

 in
 t

h
e

 U
n

iv
e

rs
e

?
T

h
e

 a
b

s
e

n
c

e
 o

f 
e

v
id

e
n

c
e

 o
f 

a
lie

n
 li

fe
 

le
a

d
s

 u
s

 t
o

 c
o

n
s

id
e

r 
t

h
e

 p
o

s
s

ib
ili

t
y

 
t

h
a

t
 w

e
 a

re
 t

h
e

 o
n

ly
 c

o
n

s
c

io
u

s
 b

e
in

g
s

 
w

it
h

 t
e

c
h

n
o

lo
g

ic
a

l c
a

p
a

b
ili

t
ie

s
, a

t
 

le
a

s
t

 in
 o

u
r 

c
o

rn
e

r 
o

f 
t

h
e

 U
n

iv
e

rs
e

.

N
. B

o
s

t
ro

m
, h

e
re

 o
n

 m
o

re
 s

o
lid

 g
ro

u
n

d
 

t
h

a
n

 w
h

e
n

 c
o

n
s

id
e

ri
n

g
 t

h
a

t
 w

e
 li

v
e

 in
 a

 
s

im
u

la
t

io
n

, r
e

a
s

o
n

s
 t

h
a

t
 t

h
is

 m
ig

h
t

 b
e

 
g

o
o

d
 n

e
w

s
. H

is
 a

rg
u

m
e

n
t

 g
o

e
s

 li
ke

 t
h

is
: 

w
e

 h
a

v
e

n
’t

 f
o

u
n

d
 li

fe
 e

ls
e

w
h

e
re

 in
 t

h
e

 
U

n
iv

e
rs

e
 b

e
c

a
u

s
e

 (
c

h
o

o
s

e
 a

t
 le

a
s

t
 o

n
e

 
e

x
p

la
n

a
t

io
n

):

★
L

if
e

 is
 e

x
t

re
m

e
ly

 im
p

ro
b

a
b

le
.

★
E

v
o

lu
t

io
n

 r
a

re
ly

 le
a

d
s

 t
o

 
t

e
c

h
n

o
lo

g
ic

a
l c

iv
ili

z
a

t
io

n
s

.

★
T

e
c

h
n

o
lo

g
ic

a
l c

iv
ili

z
a

t
io

n
s

 d
e

s
t

ro
y

 
t

h
e

m
s

e
lv

e
s

 in
 a

 v
e

ry
 s

h
o

rt
 t

im
e

.

A
s

 lo
n

g
 a

s
 w

e
 f

in
d

 t
h

e
 U

n
iv

e
rs

e
 a

 
b

a
rr

e
n

 p
la

c
e

, w
e

 c
a

n
 h

o
p

e
 t

o
 a

v
o

id
 t

h
e

 
d

o
o

m
 im

p
lie

d
 b

y
 t

h
e

 t
h

ir
d

 e
x

p
la

n
a

t
io

n
.

Q
u

iz

A
ns

w
er

s
 o

n 
ov

er
le

af

W
h

ic
h

 o
f 

t
h

e
s

e
 

id
e

a
s

 a
re

 
im

p
o

s
s

ib
le

 t
o

 
d

is
p

ro
v

e
?

W
e

 a
re

 a
lo

n
e

 in
 

t
h

e
 U

n
iv

e
rs

e

T
h

e
 U

n
iv

e
rs

e
 

w
a

s
 c

re
a

t
e

d
 

fi
v

e
 m

in
u

t
e

s
 

a
g

o

T
h

e
 U

n
iv

e
rs

e
 is

 
a

 s
im

u
la

t
io

n

T
h

e
re

 a
re

 
in

fi
n

it
e

 
u

n
iv

e
rs

e
s

M
ó

n
ic

a
 R

o
d

rí
g

u
e

z
In

s
t

it
u

t
o

 N
a

ci
o

n
a

l d
e

 
A

s
t

ro
fí

s
ic

a
, 

Ó
p

t
ic

a
 y

 E
le

ct
ró

n
ic

a
M

é
xi

co

T
h

e
 U

n
iv

e
rs

e
 in

 m
y

 p
o

c
k

e
t

E
S
-0
0
1

N
o

. 
X

S
o

m
e

 c
r
a

z
y

 i
d

e
a

s
 

a
b

o
u

t
 t

h
e

 U
n

iv
e

r
s

e

E
S
-0
0
1

N
o

. 1
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Y
o

u
 p

ro
b

a
b

ly
 re

m
e

m
b

e
r g

e
t

t
in

g
 o

u
t

 
o

f b
e

d
 t

h
is

 m
o

rn
in

g
 a

n
d

 w
h

a
t

 y
o

u
 h

a
d

 
fo

r b
re

a
k

fa
s

t
. Y

o
u

 m
ig

h
t

 a
ls

o
 

re
m

e
m

b
e

r y
o

u
r firs

t
 k

is
s

 o
r t

h
e

 jo
y

 o
f 

y
o

u
r firs

t
 rid

e
 o

n
 a

 b
ik

e
.

A
c

c
o

rd
in

g
 t

o
 t

h
is

 id
e

a
, t

h
e

s
e

 t
h

in
g

s
 

n
e

v
e

r h
a

p
p

e
n

e
d

. Y
o

u
 w

e
re

 c
re

a
t

e
d

 
fiv

e
 m

in
u

t
e

s
 a

g
o

, a
lo

n
g

 w
it

h
 a

ll y
o

u
r 

m
e

m
o

rie
s

 a
n

d
, fo

r t
h

a
t

 m
a

t
t

e
r, a

lo
n

g
 

w
it

h
 t

h
e

 re
s

t
 o

f t
h

e
 U

n
iv

e
rs

e
.

T
h

e
re

 is
 a

b
s

o
lu

t
e

ly
 n

o
 w

a
y

 in
 w

h
ic

h
 

t
h

is
 id

e
a

 c
a

n
 b

e
 d

is
p

ro
v

e
d

. A
n

d
 t

h
e

re
 

is
 n

o
 w

a
y

 a
t

 a
ll t

o
 p

ro
v

e
 t

h
a

t
 it

 is
 

t
ru

e
. M

o
re

o
v

e
r, t

h
e

 id
e

a
 d

o
e

s
 n

o
t

 
p

ro
v

id
e

 a
n

y
 u

s
e

fu
l k

n
o

w
le

d
g

e
 a

b
o

u
t

 
t

h
e

 U
n

iv
e

rs
e

.

T
h

e
re

fo
re

, t
h

is
 id

e
a

 is
 n

o
t

 a
 s

c
ie

n
t

ific
 

t
h

e
o

ry
. S

c
ie

n
t

ific
 t

h
e

o
rie

s
 m

u
s

t
 b

e
 

fru
it

fu
l, a

n
d

 it
 m

u
s

t
 b

e
 p

o
s

s
ib

le
 t

o
 

d
is

p
ro

v
e

 t
h

e
m

.

A
 F

iv
e

-M
in

u
t

e
 U

n
iv

e
rs

e
?
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TU

IM
P
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reative C

om
m

ons

T
h

e
 U

n
iv

e
rs

e
 in

 m
y

 p
o

c
k

e
t

 N
o

. 1
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C
o

ve
r im

a
g

e
: o

p
t

ic
a

l illu
s

io
n

 fro
m

 T
h

e
m

e
s

o
n

. Im
a

g
e

 in
 

p
a

g
e

 8
: Illu

s
t

ris
 C

o
lla

b
o

ra
t

io
n

. P
a

g
e

 1
2

: p
o

rt
io

n
 o

f t
h

e
 

H
u

b
b

le
 E

xt
re

m
e

 D
e

e
p

 F
ie

ld
 (N

A
S

A
; E

S
A

; G
. Illin

g
w

o
rt

h
, 

D
. M

a
g

e
e

, a
n

d
 P

. O
e

s
c

h
, R

. B
o

u
w

e
n

s
, a

n
d

 t
h

e
 H

U
D

F
0
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T
e

a
m

). T
h

e
 im

a
g

e
 o

f t
h

e
 E

a
rt

h
 in

 p
a

g
e

 1
2

 w
a

s
 t

a
ke

n
 

b
y

 t
h

e
 A

p
o

llo
 1

7
 c

re
w

 (N
A

S
A

); t
h

e
 lit

t
le

 p
rin

c
e

 is
 

b
a

s
e

d
 o

n
 d

ra
w

in
g

s
 o

f A
. d

e
 S

a
in

t
-E

xu
p

é
ry

. O
t

h
e

r 
im

a
g

e
s

 t
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