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V
ocê já d

eve ter ouvid
o falar q

ue a 
extinção d

os
 d

inos
s

auros
 foi caus

ad
a 

pela colis
ão d

e um
 enorm

e as
teróid

e
com

 a T
erra há 7

0
 m

ilhões
 d

e anos
. O

 
im

pacto foi tão forte q
ue gerou 

enorm
es

 ts
unam

is
 e nos

s
o planeta foi 

coberto
por um

a es
pes

s
a

cam
ad

a d
e 

poeira d
e fragm

entos
 terres

tres
 e d

o 
as

teróid
e

pulverizad
os

 d
urante o 

im
pacto. 

A
gora nos

 preocupam
os

 com
 a 

pos
s

ibilid
ad

e d
e algo s

em
elhante 

acontecer no futuro. É
 por is

s
o

q
ue os

 
as

trônom
os

m
onitoram

cons
tantem

ente os
 céus

 para ver s
e 

algum
as

teróid
e

ou núcleo d
e com

eta 
nos

 atingirá (veja o TU
IM

P
 2

1
).

A
 ciência pod

e nos
 ajud

ar a nos
 

preparar para a ad
vers

id
ad

e. A
 N

A
S

A
 já 

cons
eguiu d

es
viar um

as
teróid

e
d

e s
ua 

órbita.
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P
o

d
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 s
e

r q
u

e
 e
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t

a
m

u
n
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p
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s
: e

s
t

ru
t

u
ra

s
e

m
 o

u
t

ro
s

e
s

p
a

ç
o

s
e

 t
e

m
p

o
s

 q
u

e
 p

o
d

e
m

s
e

r s
e

m
e

lh
a

n
t

e
s

 -
o

u
t

o
t

a
lm

e
n

t
e

 d
ife

re
n

t
e

s
 -

d
a

s
 n

o
s

s
a

s
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E
s

t
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e

s
e

n
h

o
 re

p
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s
e

n
t

a
 u

m
 b

u
ra

c
o

 d
e

 
m

in
h

o
c

a
, u

m
 a

t
a

lh
o

 n
o

 e
s

p
a

ç
o

-t
e

m
p

o
 

q
u

e
, d

e
 a

c
o

rd
o

 c
o

m
 a

 t
e

o
ria

 g
e

ra
l d

a
 

re
la

t
ivid

a
d

e
 d

e
 E

in
s

t
e

in
, p

o
d

e
ria

 e
xis

t
ir

. 

O
s

 b
u
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o
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e
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h
o

c
a
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ã

o
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o
p

u
la
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s

 n
a

 
fic

ç
ã

o
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ie
n

t
ífic

a
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A
 nossa G

aláxia se fund
irá com

 a galáxia 
d

e A
nd

rôm
ed

a em
 cerca d

e 4
,5

 bilhões d
e 

anos.  P
ouquíssim

as estrelas colid
irão 

um
as com

 as outras porque as 
d

istâncias que as separam
 são im

ensas. 
P

or outro lad
o, nuvens d

e gás e poeira 
form

arão aglom
erad

os ond
e haverá 

ond
as d

e form
ação estelar.

S
abem

os quand
o a V

ia Láctea e 
A

nd
rôm

ed
a se fund

irão porque sabem
os 

a velocid
ad

e com
 que elas estão se 

aproxim
and

o um
a d

a outra e a d
istância 

entre elas. 
M

uitas fusões d
e galáxias foram

 
observad

as: algum
as estão se 

aproxim
and

o agora, enquanto outras 
estão em

 plena colisão, form
and

o um
a 

nova e enorm
e galáxia. 

G
rad

ualm
ente, o gás d

o qual as novas 
estrelas se form

am
 se esgotará e a 

galáxia resultante d
a fusão será 

com
posta apenas d

e estrelas antigas.  
8

Im
agens d

e galáxias em
 processo d

e 
fusão. E

squerd
a: A

s galáxias A
ntenas. À

 
d

ireita: N
G

C
4

6
7

6
A

 e B
. C

om
 telescópios 

m
od

ernos potentes, pud
em

os achar centenas 
d

e fusões com
o estas entre galáxias.
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nd
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 m
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s
 d
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s
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d
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z 

m
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áp
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e 
d

ila
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 s
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E

le
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d
a 
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z 

m
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s
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ri
o 

e 
em
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m
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s
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s

go
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rã
o 

s
eu

 c
om

bu
s

tí
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l e
 s

e 
d
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lig

ar
ão

, e
 n

ão
 

ha
ve

rá
 m

ai
s

 n
uv

en
s

 d
e 

gá
s

 e
 p

oe
ir

a 
s

uf
ic

ie
nt

es
 p

ar
a 

a 
fo

rm
aç

ão
 d

e 
no

va
s

 
es

tr
el

as
.

M
as

 is
s

o 
le

va
rá

 m
ui

to
 t

em
po

 p
ar

a 
ac

on
te

ce
r.

 É
 p

os
s

ív
el

 q
ue

, c
om

o 
ac

on
te

ce
 c

om
 f

re
q

uê
nc

ia
 n

a 
ci

ên
ci

a,
 o

 
q

ue
 p

en
s
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os
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oj

e 
m

ud
e 

e 
q

ue
 o

s
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tr

ôn
om

os
 n

o 
fu
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ro

 e
nc

on
tr
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no
va

s
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xp
lic

aç
õe

s
 p

ar
a 

en
te

nd
er

 a
 

ev
ol

uç
ão

 d
o 

U
ni

ve
rs

o.
 

D
e 

fa
to

, a
lg

un
s

 c
ie

nt
is

ta
s

 a
ch

am
 q

ue
 

po
d

em
 e

xi
s

ti
r 

un
iv

er
s

os
 p

ar
al

el
os

, 
to

ta
lm

en
te

 d
es

co
ne

ct
ad

os
 d

o 
no

s
s

o 
U

ni
ve

rs
o 

-o
u 

po
s

s
iv

el
m

en
te

 
co

ne
ct
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os

 a
 e

le
 p
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 “b

ur
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os
 d

e 
m
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u
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n
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 m

e
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 b
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d
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D
urante séculos, os seres hum

anos 
quiseram

 prever o futuro. T
od

as as 
grand

es culturas inventaram
 m

aneiras 
para isso. P

or exem
plo, os gregos 

antigos recorriam
 ao oráculo d

e D
elfos 

para um
a am

pla gam
a d

e previsões; um
 

general pod
eria querer saber se sairia 

vitorioso em
 um

a batalha. 
A

lgum
as pessoas acred

itam
 que, lend

o 
cartas ou as linhas na palm

a d
a m

ão, 
pod

em
 d

escobrir o que acontecerá com
 

elas no futuro.
E

m
 geral, essas práticas 

supostam
ente d

ivinatórias acabam
 

reconfortand
o as pessoas e não 

preveem
 nad

a d
e concreto.

P
or outro lad

o, a ciência pod
e prever 

m
uitas coisas com

 grand
e certeza, 

com
o por exem

plo com
 que a

 velo
cid

a
d

e 
um

 p
a

ra
q

ued
is

ta
 ca

irá
 o

u o
nd

e irá
 

p
a

ra
r um

a
 bo

la
 a

o
 s

er la
nça

d
a

?
3

P
re

v
e

n
d

o
 o

 fu
t

u
ro

A
 im

a
g

e
m

 d
a

 c
a

p
a

, d
a

 N
A

S
A

, re
t

ra
t

a
 a

 
lin

h
a

 d
o

 t
e

m
p

o
 d

a
 e

xp
a

n
s

ã
o

 d
o

 U
n

ive
rs

o
, 

e
m

 q
u

e
 o

 e
s

p
a

ç
o

 é
 re

p
re

s
e

n
t

a
d

o
 a

 c
a

d
a

 
m

o
m

e
n

t
o

 p
e

la
s

 s
e

ç
õ

e
s

 c
irc

u
la

re
s

. T
ra

t
a

-
s

e
 d

e
 u

m
 c

o
n

c
e

it
o

 a
rt

ís
t

ic
o

; n
e

m
 o

 t
e

m
p

o
 

n
e

m
 o

 t
a

m
a

n
h

o
 e

s
t

ã
o

 e
m

 e
s

c
a

la
.

T
ra

d
u

ç
ã

o
: N

a
t

a
lia

 V
a

le
 A

s
a

ri

TU
IM

P
 C

reative C
om

m
ons

P
ara saber m

ais sobre esta 
série e os tópicos 
apresentados neste livrinho, 
acesse

http://w
w

w
.tuim

p.org. 

O
 U

nivers
o em

 m
eu bols
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e

s
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h
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u
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t
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t
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u
t

o
 d

e
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s
t
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o
m
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 d

a
 U

N
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M
, n
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M
é

xic
o

. O
 livrin

h
o

fo
i re
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a

d
o

 p
o

r S
t

a
n

 
K

u
rt

z
 (U

N
A

M
, M

o
re

lia
) e

 G
ra

ż
y

n
a

 
S

t
a

s
iń

s
ka

 (O
b

s
e

rva
t

ó
rio

 d
e

 P
a

ris
).

R
e
s
p
o
s
t
a

Is
s

o acontecerá porq
ue tod

as
 as

 
es

trelas
 terão s

e apagad
o. A

 evolução 
d

o U
nivers

o terá term
inad

o.

S
e

rá
 q

u
e

 é
 p

o
rq

u
e
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a
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rá
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a
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 p

o
e
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 q

u
e

 
a

b
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o
rve
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 lu

z
 d

a
s

 e
s

t
re
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s

, c
o

m
o

 n
e

s
s

a
 

n
u
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m

 e
s

c
u
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S
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 p

o
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u
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u
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n
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 c

o
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e
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s
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á
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o
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e
n

t
ro

 d
e

s
t

a
im

a
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e
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a
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e
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s
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a
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e
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s

e
n

t
a

 a
 m

a
t

é
ria

m
u

it
o

p
ró

xim
a

 d
e
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e
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e
 im

a
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e
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s
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p
o

d
e
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 p
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e

u
 fu

t
u
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? E

 s
e

, m
a
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t
a

rd
e

, o
u

t
ra
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e

s
s

o
a

 t
e

n
t

a
s

s
e

 d
e

 n
o

vo
 

p
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ve
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e

u
 fu

t
u
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o

s
s
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l q

u
e

 c
a

d
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p

e
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o

a
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n

t
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s
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m
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t
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d
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t
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 p
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c
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s
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p
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d
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t
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d
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