
P
et
ro
v
D
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S
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te
m
b
er
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B
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J
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es
B
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co
ck



S
ta

ge
d
irectio

n
s

a
re

w
ritten

in
ita

lics,
like

th
is.

A
ll

o
th

er
text

is
to

be
rea

d
a
lo

u
d
.

W
h
en

ever
th

ere
is

a
h
o
rizo

n
ta

l
lin

e,
it

beco
m

es
th

e
n

ext
perso

n’s
tu

rn
to

spea
k,

go
in

g
clockw

ise.
W

h
en

rea
d
in

g
qu

o
tes,

yo
u

d
o
n’t

n
eed

to
rea

d
th

e
n

a
m

e
a
n

d
d
a
te

a
t

th
e

en
d
.

T
h
is

d
ay,

S
ep

tem
b

er
26,

is
P

etrov
D

ay.
In

1983,
th

e
story

of
h
u
m

an
ity

n
early

en
d
ed

.
W

e’re
gath

ered
h
ere

to
rem

em
b

er
th

at
m

om
en

t,
an

d
oth

ers
lik

e
it.

B
u
t

to
really

feel
th

e
m

agn
itu

d
e

of
th

ose
even

ts,
w

e
n
eed

to
v
isit

th
em

in
th

eir
p
rop

er
con

tex
t.

L
et

u
s

b
egin

th
e

story
of

h
u
m

an
h
istory,

startin
g

from
th

e
b

egin
n
in

g.

“In
th

e
b

egin
n
in

g,
th

e
u
n
iv

erse
w

as
created

.
T

h
is

h
as

m
ad

e
a

lot
of

p
eop

le
very

an
gry,

an
d

b
een

w
id

ely
regard

ed
as

a
b
ad

m
ove.”

—
D

ou
glas

A
d
am

s

L
et’s

fast
forw

ard
ov

er
th

e
th

irteen
b
illion

year
lon

g
p
req

u
el.

O
u
r

story
b

egin
s

in
th

e
age

of
m

y
th

,
of

fossils
an

d
legen

d
s.

It
starts

w
ith

th
e

in
ven

tion
of

fi
re.

1



“I
’v

e
h
u
n
te

d
d
ow

n
an

d
st

ol
en

,
in

si
d
e

th
e

h
ol

lo
w

of
a

fe
n
-

n
el

’s
st

al
k
,

th
e

se
ed

of
fi
re

,
a

gi
ft

th
at

h
as

p
ro

ve
n

it
se

lf
to

b
e

th
e

te
ac

h
er

of
ev

er
y

cr
af

t
an

d
th

e
gr

ea
te

st
re

so
u
rc

e
fo

r
h
u
m

an
s.

S
u
ch

is
th

e
cr

im
e

I
h
av

e
co

m
m

it
te

d
an

d
th

is
is

th
e

p
en

al
ty

I
am

to
su

ff
er

:
n
ai

le
d

an
d

ch
ai

n
ed

on
th

is
ro

ck
b

en
ea

th
th

e
op

en
sk

y.
”

—
P

ro
m

et
h
eu

s
B

ou
n
d

L
ig

h
t

th
e

le
ft

-m
o
st

ca
n

d
le

,
to

re
p
re

se
n

t
th

e
in

ve
n

ti
o
n

o
f

fi
re

.
P

o
in

t
o
u

t
th

e
lo

ca
ti

o
n

o
f

th
e

n
ea

re
st

fi
re

ex
ti

n
gu

is
h
er

,
th

en
d
im

o
r

tu
rn

o
ff

a
ll

o
th

er
li

gh
ts

in
th

e
ro

o
m

.

2

R
ea

d
th

e
fo

ll
o
w

in
g

to
ge

th
er

.

W
e,

as
in

d
iv

id
u
al

s,
m

u
st

ea
ch

ch
o
os

e:
W

il
l

w
e

st
an

d
as

id
e,

as
h
is

to
ry

co
n
ti

n
u
es

?
W

il
l

w
e

b
e

h
er

o
es

,
m

ov
in

g
to

th
e

ce
n
te

r
of

th
e

ac
ti

on
?

W
il
l

w
e

fi
n
d

th
e

h
er

o
es

an
d

b
e

th
ei

r
al

li
es

,
u
p

cl
os

e
or

fr
om

af
ar

?
It

’s
ea

sy
to

im
ag

in
e

ou
rs

el
ve

s
as

p
ow

er
le

ss
,

an
d

ta
ke

th
at

as
an

ex
cu

se
.

L
et

u
s

n
ot

fo
rg

et
w

h
at

p
ow

er
w

e
h
av

e,
an

d
w

h
at

w
e

tr
u
ly

ar
e.
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D
ep

en
d
in

g
w

h
ich

arch
aeologists

you
ask

,
fi
re

w
as

fi
rst

u
sed

b
y

eith
er

H
om

o
E

rectu
s

of
H

om
o

E
rgaster,

som
e

tim
e

b
etw

een
400

th
ou

san
d

an
d

1.7
m

illion
y
ears

ago.
C

o
ok

in
g

is
b

eliev
ed

to
h
ave

en
ab

led
larger,

m
ore

en
ergy

-in
ten

siv
e

b
rain

s,
allow

in
g

th
e

evolu
-

tion
of

in
creased

in
telligen

ce,
an

d
lan

gu
age.

“M
ost

sp
ecies

d
o

th
eir

ow
n

evolv
in

g,
m

ak
in

g
it

u
p

as
th

ey
go

alon
g,

w
h
ich

is
th

e
w

ay
N

atu
re

in
ten

d
ed

.
A

n
d

th
is

is
all

very
n
atu

ral
an

d
organ

ic
an

d
in

tu
n
e

w
ith

m
y
steriou

s
cy

cles
of

th
e

cosm
os,

w
h
ich

b
elieves

th
at

th
ere’s

n
oth

in
g

like
m

illion
s

of
years

of
really

fru
stratin

g
trial

an
d

error
to

give
a

sp
ecies

m
oral

fi
b

er
an

d
,

in
som

e
cases,

b
ack

b
on

e.”

—
T

erry
P

ra
tch

ett

3

T
a
ke

th
e

fo
u

rth
ca

n
d

le.
R

ea
d

th
e

fo
llo

w
in

g,
th

en
retu

rn
it.

B
y

th
e

p
ow

er
of

scien
ce,

I
k
n
ow

th
e

tru
e

n
atu

re
of

th
e

w
orld

I
live

in
.

I
live

in
a

w
orld

th
at

ob
ey

s
p
h
y
sical

law
s,

w
h
ich

govern
th

e
ou

tcom
es

of
m

y
action

s,
an

d
so

I
can

k
n
ow

th
e

con
seq

u
en

ces
of

w
h
at

I
d
o.

T
a
ke

th
e

fi
fth

ca
n

d
le.

R
ea

d
th

e
fo

llo
w

in
g,

th
en

retu
rn

it.

B
y

th
e

p
ow

er
of

in
d
u
stry,

th
e

w
orld

I
liv

e
in

is
tran

sform
ed

.
I

can
tran

sform
it

fu
rth

er,
if

I
ch

o
ose.

T
a
ke

th
e

sixth
ca

n
d

le,
a
n

d
rea

d
th

e
fo

llo
w

in
g.

B
y

th
e

p
ow

er
of

com
p
u
tation

,
th

e
p

ow
er

of
m

y
m

in
d

is
am

-
p
lifi

ed
.

I
can

see
w

h
ole

th
e

k
n
ow

led
ge

of
m

an
k
in

d
,

a
great

fractal
p
attern

of
su

m
m

aries
an

d
d
etails

an
d

su
m

m
aries-

of-su
m

m
aries

an
d

d
etails-of-d

etails
an

d
search

it
all

w
ith

a
w

ord
.

T
a
ke

th
e

ca
n

d
le

a
n

d
h
o
ld

it
n

ea
r

th
e

seven
th

a
n

d
eigh

t
ca

n
d

les,
w

h
ich

rep
resen

t
sa

fe
a
n

d
u

n
sa

fe
a
rtifi

cia
l

in
telligen

ce.
T

h
en

p
u

ll
it

ba
ck,

a
n

d
retu

rn
it

to
its

p
la

ce.
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H
om

o
E

rg
as

te
r

H
om

o
E

re
ct

u
s

H
om

o
F

lo
re

n
si

en
si

s

H
om

o
H

ab
il
is

H
om

o
H

ei
d
el

b
er

ge
n
si

s
H

om
o

N
ea

n
d
er

th
al

is

H
om

o
R

u
d
ol

fe
n
si

s

4

T
a
ke

th
e

fi
rs

t
ca

n
d

le
.

R
ea

d
th

e
fo

ll
o
w

in
g,

th
en

re
tu

rn
it

.

B
y

th
e

p
ow

er
of

fi
re

,
I

am
an

im
at

ed
,

fr
ee

d
fr

om
th

e
d
e-

m
an

d
s

of
m

er
e

su
b
si

st
en

ce
,

an
d

ab
le

to
ca

re
ab

ou
t

th
e

fu
tu

re
.

T
a
ke

th
e

se
co

n
d

ca
n

d
le

.
R

ea
d

th
e

fo
ll

o
w

in
g,

th
en

re
tu

rn
it

.

B
y

th
e

p
ow

er
of

la
n
gu

a
ge

,
I

am
ab

le
to

sh
ar

e
w

h
at

I
k
n
ow

of
th

e
w

or
ld

an
d

of
th

e
fu

tu
re

,
an

d
to

h
ea

r
w

h
at

ot
h
er

s
h
av

e
le

ar
n
ed

b
ef

or
e

m
e.

T
a
ke

th
e

th
ir

d
ca

n
d

le
.

R
ea

d
th

e
fo

ll
o
w

in
g,

th
en

re
tu

rn
it

.

B
y

th
e

p
ow

er
of

w
ri

ti
n
g,

m
y

w
or

d
s

ec
h
o

th
ro

u
gh

ti
m

e
an

d
sp

ac
e.

I
ta

ke
p
ar

t
in

a
d
ia

lo
gu

e
of

b
il
li
on

s,
an

d
to

ge
th

er
w

e
ch

o
os

e
th

e
fu

tu
re

w
e

w
a
n
t. 43



“It
certain

ly
is

n
ot

a
tru

e
in

stin
ct,

for
every

lan
gu

age
h
as

to
b

e
learn

t.
It

d
iff

ers,
h
ow

ev
er,

w
id

ely
from

all
ord

in
ary

arts,
for

m
an

h
as

an
in

stin
ctive

ten
d
en

cy
to

sp
eak

,
as

w
e

see
in

th
e

b
ab

b
le

of
ou

r
you

n
g

ch
ild

ren
;

w
h
ilst

n
o

ch
ild

h
as

an
in

stin
ctive

ten
d
en

cy
to

b
rew

,
b
ake,

or
w

rite.”

—
C

h
arles

D
arw

in
,

D
escen

t
of

M
an

(1871)

5

“R
ecen

tly,
several

scien
tifi

c
research

team
s

h
ave

ach
ieved

som
e

su
ccess

in
m

o
d
ify

in
g

in
fl
u
en

za
A

/H
5N

1
v
iru

ses
su

ch
th

at
th

ey
are

n
ow

tran
sm

itted
effi

cien
tly

b
etw

een
m

am
-

m
als,

in
on

e
in

stan
ce

w
ith

m
ain

ten
an

ce
of

h
igh

p
ath

ogen
ic-

ity.
...

T
h
e

N
S
A

B
B

w
as

u
n
an

im
ou

s
th

at
com

m
u
n
ication

of
th

e
resu

lts
in

th
e

tw
o

m
an

u
scrip

ts
it

rev
iew

ed
sh

ou
ld

b
e

greatly
lim

ited
in

term
s

of
th

e
ex

p
erim

en
tal

d
etails

an
d

resu
lts.

T
h
e

life
scien

ces
h
ave

reach
ed

a
cross-road

s.
T

h
e

d
irection

w
e

ch
o
ose

an
d

th
e

p
ro

cess
b
y

w
h
ich

w
e

arrive
at

th
is

d
ecision

m
u
st

b
e

u
n
d
ertaken

as
a

com
m

u
n
ity

an
d

n
ot

relegated
to

sm
all

segm
en

ts
of

govern
m

en
t,

th
e

scien
tifi

c
com

m
u
n
ity

or
so

ciety.
P

h
y
sicists

faced
a

sim
ilar

situ
ation

in
th

e
1940s

w
ith

n
u
clear

w
eap

on
s

research
,

an
d

it
is

in
-

ev
itab

le
th

at
oth

er
scien

tifi
c

d
iscip

lin
es

w
ill

also
d
o

so.”

—
N

a
tl.

S
ecu

rity
A

d
v
isory

B
oard

for
B

iosecu
rity,

(2012)

A
fter

sev
eral

m
on

th
s,

th
e

d
ecision

w
as

reversed
,

an
d

a
rev

ised
version

of
th

e
b
ird

fl
u

p
ap

er
w

as
ap

p
roved

for
p
u
b
lication

,
b
y

a
vote

of
12

to
6.

A
n
d

n
ow

w
e’re

at
th

e
p
resen

t
d
ay.

S
o

far,
h
u
m

an
ity

h
as

n
eith

er
d
estroyed

itself,
n
or

reach
ed

a
safe

p
osition

.
B

u
t

th
is

is
on

ly
th

e
m

id
d
le

of
th

e
story.

W
e

ap
p
roach

th
e

clim
ax

of
h
u
m

an
h
istory,

w
h
ere

w
e

w
ill

eith
er

d
estroy

ou
rselves,

or
sp

read
th

rou
gh

th
e

stars.
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T
a
ke

th
e

fi
rs

t
ca

n
d

le
,

w
h
ic

h
re

p
re

se
n

ts
th

e
in

ve
n

ti
o
n

o
f

fi
re

.
U

se
it

to
li

gh
t

th
e

se
co

n
d

ca
n

d
le

,
w

h
ic

h
re

p
re

se
n

ts
th

e
ev

o
lu

ti
o
n

o
f

la
n

gu
a
ge

.

P
a
ss

th
e

ca
n

d
le

o
n

ce
a
ll

th
e

w
a
y

a
ro

u
n

d
th

e
ci

rc
le

.
W

h
en

yo
u

h
o
ld

th
e

ca
n

d
le

,
it

is
yo

u
r

tu
rn

to
sp

ea
k.

W
h
a
t

is
yo

u
r

n
a
m

e,
a
n

d
w

h
en

(w
h
a
t

ye
a
r)

is
yo

u
r

ea
rl

ie
st

m
em

o
ry

?

W
h
en

ev
er

yo
n

e
h
a
s

sp
o
ke

n
,

p
u

t
th

e
ca

n
d

le
ba

ck
in

th
e

ca
n

d
e-

la
br

u
m

.

6

C
an

p
ro

gr
es

s
in

co
m

p
u
ti

n
g

tr
u
ly

th
re

at
en

u
s?

S
o

fa
r,

as
sc

ie
n
ce

an
d

te
ch

n
ol

og
y

h
av

e
ad

va
n
ce

d
,

h
u
m

an
fl
ou

ri
sh

in
g

h
as

ad
va

n
ce

d
in

ta
n
d
em

.
W

e
h
av

e
b
u
il
t

h
or

ro
rs

,
to

b
e

su
re

:
m

ac
h
in

e
gu

n
s

an
d

m
u
st

ar
d

ga
s

an
d

ev
en

n
u
cl

ea
r

b
om

b
s.

B
u
t

th
ei

r
ag

gr
eg

at
e

im
p
ac

t
on

h
u
m

an
li
fe

p
al

es
in

co
m

p
ar

is
on

to
th

at
o
f

av
ia

ti
on

an
d

te
le

co
m

m
u
n
ic

at
io

n
s

an
d

an
ti

b
io

ti
cs

an
d

te
n

th
ou

sa
n
d

ot
h
er

m
ir

ac
le

s.

P
er

h
ap

s
ar

ti
fi
ci

al
in

te
ll
ig

en
ce

w
il
l

b
e

m
ad

e
sa

fe
to

o,
b
u
t

th
e

ex
-

am
p
le

of
n
u
cl

ea
r

w
ea

p
on

s
sh

ow
s

th
at

th
is

is
n
ot

ce
rt

ai
n
.

B
u
t

fo
r

th
e

ac
ti

on
s

of
A

rk
h
ip

ov
an

d
P

et
ro

v
,

w
e

co
u
ld

h
av

e
w

ip
ed

ou
t

n
ot

ju
st

ou
rs

el
ve

s,
b
u
t

ou
r

ch
il
d
re

n
’s

ch
il
d
re

n
,

an
d

th
e

p
os

si
b
il
it

y
of

ev
er

re
ac

h
in

g
b

ey
on

d
th

e
E

ar
th

.

W
h
ic

h
b
ri

n
gs

u
s

to
ou

r
n
ex

t
cr

is
is

,
in

20
12

,
an

d
th

is
on

e
is

n
ot

so
cl

ea
r.
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L
an

gu
age

is
th

e
fi
rst

key
to

tech
n
ology

;
w

ith
it,

early
h
u
m

an
s

cou
ld

accu
m

u
late

k
n
ow

led
ge,

n
ot

ju
st

in
gen

es,
b
u
t

also
in

say
in

gs
an

d
trad

ition
s.

T
h
ey

gave
n
am

es
to

p
eop

le
arou

n
d

th
em

.
T

h
ey

gav
e

n
am

es
to

sp
ecies

of
an

im
als

an
d

p
lan

ts.
T

h
ey

gav
e

n
am

es
to

action
s

an
d

to
p
laces

an
d

to
strategies.

T
h
ey

called
som

e
of

th
ese

go
o
d
,

an
d

called
som

e
of

th
em

b
ad

.
T

h
ey

learn
ed

to
sh

are
th

eir
k
n
ow

led
ge,

an
d

th
ey

learn
ed

to
d
eceive

each
oth

er.
T

h
ey

b
u
ilt

fam
ilies

an
d

com
m

u
n
ities.

T
h
ey

b
egan

th
e

lon
g,

slow
p
ro

cess
of

tam
in

g
th

e
w

ild
ern

ess.
T

h
eir

trib
es

grew
to

cities.
W

h
at

b
ecam

e
of

th
em

?

T
a
ke

th
e

seco
n

d
ca

n
d

le,
w

h
ich

rep
resen

ts
la

n
gu

a
ge.

U
se

it
to

ligh
t

th
e

th
ird

ca
n

d
le,

w
h
ich

rep
resen

ts
a
gricu

ltu
re.

T
h
en

,
everyo

n
e

sin
g

togeth
er

7

“T
h
ou

gh
I

w
ou

ld
h
ave

liked
m

y
ch

an
ces

in
a

rem
atch

in
1998

if
I

w
ere

b
etter

p
rep

ared
,

it
w

as
clear

th
en

th
at

com
-

p
u
ter

su
p

eriority
ov

er
h
u
m

an
s

in
ch

ess
h
ad

alw
ay

s
b

een
ju

st
a

m
atter

of
tim

e.”

—
G

arry
K

asp
arov

,
w

orld
C

h
ess

ch
am

p
ion

,
after

losin
g

to
IB

M
’s

D
eep

B
lu

e

T
w

en
ty

-fou
r

y
ears

after
th

e
L

igh
th

ill
R

ep
ort

d
eclared

A
I

a
fail-

u
re,

in
1997

th
e

com
p
u
ter

p
rogram

D
eep

B
lu

e
d
efeated

W
orld

C
h
ess

C
h
am

p
ion

G
arry

K
asp

arov
.

C
h
ess,

it
tu

rn
s

ou
t,

w
as

n
ot

as
d
iffi

cu
lt

as
w

e
th

ou
gh

t.
F

u
lly

gen
eral

in
telligen

ce,
h
ow

ever,
rem

ain
ed

ou
t

of
reach

.

“I,
for

on
e,

w
elcom

e
ou

r
n
ew

com
p
u
ter

overlord
s.”

—
K

en
J
en

n
in

gs,
J
eop

ard
y

ch
am

p
ion

,
after

losin
g

to
IB

M
’s

W
atson

J
eop

ard
y,

it
tu

rn
s

ou
t,

w
as

n
ot

as
d
iffi

cu
lt

as
w

e
th

ou
gh

t.
B

u
t

fu
lly

gen
eral

in
telligen

ce
rem

ain
s

ou
t

of
reach

.

W
e

th
in

k
th

at
it

is
d
iffi

cu
lt.
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U
p
li
ft

B
y

A
n
d
re

w
E

ig
el

H
an

d
s

ch
ip

th
e

fl
in

t,
li
gh

t
th

e
fi
re

,
sk

in
th

e
k
il
l

F
ee

t
m

ov
e

th
e

tr
ib

e
tr

ac
k

th
e

h
er

d
w

it
h

a
w

il
l

M
an

k
in

d
st

ru
gg

le
s

in
th

e
ce

ll
ar

of
h
is

to
ry

T
im

e
to

se
tt

le
d
ow

n
,

ti
m

e
to

gr
ow

,
ti

m
e

to
b
re

ed

P
lo

w
ti

ll
s

th
e

so
il
,

p
la

n
ts

th
e

se
ed

,
p
ra

y
fo

r
ra

in
S
cy

th
e

re
ap

s
th

e
w

h
ea

t,
to

th
e

m
il
l,

to
gr

in
d

th
e

gr
ai

n
T

ow
n
s

an
d

ci
ti

es
sp

re
ad

to
em

p
ir

e
ov

er
n
ig

h
t

H
an

d
s

ke
ep

b
u
il
d
in

g
as

w
e

ch
an

t
th

e
an

ci
en

t
ri

te

8

“W
h
at

w
e

d
o

h
av

e
th

e
p

ow
er

to
aff

ec
t

(t
o

w
h
at

ex
te

n
t

d
e-

p
en

d
s

on
h
ow

w
e

d
efi

n
e

“w
e”

)
is

th
e

ra
te

of
d
ev

el
op

m
en

t
of

va
ri

ou
s

te
ch

n
ol

og
ie

s
an

d
p

ot
en

ti
al

ly
th

e
se

q
u
en

ce
in

w
h
ic

h
fe

as
ib

le
te

ch
n
ol

og
ie

s
ar

e
d
ev

el
op

ed
an

d
im

p
le

m
en

te
d
.

O
u
r

fo
cu

s
sh

ou
ld

b
e

on
w

h
at

I
w

an
t

to
ca

ll
d
iff

er
en

ti
al

te
ch

n
o-

lo
gi

ca
l

d
ev

el
op

m
en

t:
tr

y
in

g
to

re
ta

rd
th

e
im

p
le

m
en

ta
ti

on
of

d
an

ge
ro

u
s

te
ch

n
ol

og
ie

s
an

d
ac

ce
le

ra
te

im
p
le

m
en

ta
ti

on
of

b
en

efi
ci

al
te

ch
n
ol

og
ie

s,
es

p
ec

ia
ll
y

th
os

e
th

at
am

el
io

ra
te

th
e

h
az

ar
d
s

p
os

ed
b
y

ot
h
er

te
ch

n
ol

og
ie

s.
”

—
N

ic
k

B
os

tr
om

(2
00

2)

P
la

ce
a
n

u
n

li
t

ca
n

d
le

in
th

e
se

co
n

d
-t

o
-l

a
st

sp
o
t,

to
re

p
re

se
n

t
sa

fe
a
rt

ifi
ci

a
l

in
te

ll
ig

en
ce

.
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“T
h
e

p
ow

er
of

p
op

u
lation

is
so

su
p

erior
to

th
e

p
ow

er
of

th
e

earth
to

p
ro

d
u
ce

su
b
sisten

ce
for

m
an

,
th

at
p
rem

atu
re

d
eath

m
u
st

in
som

e
sh

ap
e

or
oth

er
v
isit

th
e

h
u
m

an
race.

T
h
e

v
ices

of
m

an
k
in

d
are

active
an

d
ab

le
m

in
isters

of
d
e-

p
op

u
lation

.
T

h
ey

are
th

e
p
recu

rsors
in

th
e

great
arm

y
of

d
estru

ction
,

an
d

often
fi
n
ish

th
e

d
read

fu
l

w
ork

th
em

-
selves.

B
u
t

sh
ou

ld
th

ey
fail

in
th

is
w

ar
of

ex
term

in
ation

,
sick

ly
season

s,
ep

id
em

ics,
p

estilen
ce,

an
d

p
lagu

e
ad

van
ce

in
terrifi

c
array,

an
d

sw
eep

off
th

eir
th

ou
san

d
s

an
d

ten
s

of
th

ou
san

d
s.

S
h
o
u
ld

su
ccess

b
e

still
in

com
p
lete,

gigan
tic

in
ev

itab
le

fam
in

e
stalk

s
in

th
e

rear,
an

d
w

ith
on

e
m

igh
ty

b
low

levels
th

e
p

op
u
lation

w
ith

th
e

fo
o
d

of
th

e
w

orld
.”

—
T

h
om

as
M

alth
u
s

(1798)

9

B
u
t

n
ot

every
th

reat
to

h
u
m

an
ity

is
as

easy
to

u
n
d
erstan

d
or

ad
d
ress

as
n
u
clear

w
eap

on
s

or
th

e
ozon

e
layer.

“A
n

u
n
F

rien
d
ly

A
I

w
ith

m
olecu

lar
n
an

otech
n
ology

(or
oth

er
rap

id
in

frastru
ctu

re)
n
eed

n
ot

b
oth

er
w

ith
m

arch
-

in
g

rob
ot

arm
ies

or
b
lack

m
ail

or
su

b
tle

econ
om

ic
co

ercion
.

T
h
e

u
n
F

rien
d
ly

A
I

h
as

th
e

ab
ility

to
rep

attern
all

m
atter

in
th

e
solar

sy
stem

accord
in

g
to

its
op

tim
ization

target.
T

h
is

is
fa

tal
for

u
s

if
th

e
A

I
d
o
es

n
ot

ch
o
ose

sp
ecifi

cally
accord

in
g

to
th

e
criterion

of
h
ow

th
is

tran
sform

ation
af-

fects
ex

istin
g

p
attern

s
su

ch
as

b
iology

an
d

p
eop

le.
T

h
e

A
I

d
o
es

n
ot

h
ate

you
,

n
or

d
o
es

it
lov

e
you

,
b
u
t

you
are

m
ad

e
ou

t
of

atom
s

w
h
ich

it
can

u
se

for
som

eth
in

g
else.

T
h
e

A
I

ru
n
s

on
a

d
iff

eren
t

tim
escale

th
an

you
d
o;

b
y

th
e

tim
e

you
r

n
eu

ron
s

fi
n
ish

th
in

k
in

g
th

e
w

ord
s

“I
sh

ou
ld

d
o

som
eth

in
g”

you
h
ave

alread
y

lost”

—
E

liezer
Y

u
d
k
ow

sk
y,

A
rtifi

cial
In

telligen
ce

as
a

P
ositive

an
d

N
egative

F
actor

in
G

lob
al

R
isk

(2006)
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T
a
ke

th
e

th
ir

d
ca

n
d

le
,

w
h
ic

h
re

p
re

se
n

ts
a
gr

ic
u

lt
u

ra
l

so
ci

et
y.

P
a
ss

it
a
ro

u
n

d
th

e
ci

rc
le

.

B
lo

w
it

o
u

t.
T

h
en

re
tu

rn
it

to
it

s
p
la

ce
in

th
e

ca
n

d
el

a
br

u
m

.

10

In
19

85
,

J
o
e

F
ar

m
an

,
B

ri
an

G
ar

d
in

er
,

an
d

J
on

at
h
an

S
h
an

k
li
n

m
ad

e
a

d
is

tu
rb

in
g

d
is

co
ve

ry
.

T
h
e

oz
on

e
la

ye
r,

th
e

p
ar

t
of

ou
r

at
m

os
p
h
er

e
th

at
fi
lt

er
s

ou
t

m
os

t
U

V
ra

d
ia

ti
on

,
w

as
d
is

ap
p

ea
ri

n
g

d
u
e

to
ch

lo
ro

fl
u
or

o
ca

rb
on

p
ol

lu
ti

on
.

J
u
st

tw
o

y
ea

rs
la

te
r

a
tr

ea
ty

w
as

w
ri

tt
en

to
b
an

th
e

u
se

of
C

F
C

s,
an

d
tw

o
ye

ar
s

af
te

r
th

at
,

in
19

89
,

it
w

as
in

eff
ec

t.
A

s
of

to
d
ay

,
ev

er
y

co
u
n
tr

y
in

th
e

U
n
it

ed
N

at
io

n
s

h
as

ra
ti

fi
ed

th
e

M
on

tr
ea

l
p
ro

to
co

l.

“T
h
e

h
ol

e
in

th
e

oz
on

e
la

ye
r

is
a

k
in

d
of

sk
y
w

ri
ti

n
g.

A
t

fi
rs

t
it

se
em

ed
to

sp
el

l
ou

t
ou

r
co

n
ti

n
u
in

g
co

m
p
la

ce
n
cy

b
ef

or
e

a
w

it
ch

’s
b
re

w
of

d
ea

d
ly

p
er

il
s.

B
u
t

p
er

h
ap

s
it

re
al

ly
te

ll
s

of
a

n
ew

fo
u
n
d

ta
le

n
t

to
w

or
k

to
ge

th
er

to
p
ro

te
ct

th
e

gl
ob

al
en

v
ir

on
m

en
t.

”

—
C

ar
l

S
ag

an
(1

99
8)
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M
an

k
in

d
lived

in
eq

u
ilib

riu
m

b
etw

een
grow

th
an

d
collap

se,
k
n
ow

l-
ed

ge
gain

ed
an

d
k
n
ow

led
ge

forgotten
.

In
th

at
w

orld
,
stories

w
ou

ld
last

on
ly

as
lon

g
as

m
em

ory,
m

on
u
m

en
ts

on
ly

as
lon

g
as

w
o
o
d
.

F
or

tw
o

h
u
n
d
red

th
ou

san
d

y
ears,

n
oth

in
g

b
u
t

gen
es

su
rv

ived
.

B
u
t

th
at

w
as

en
ou

gh
.

T
h
ou

gh
th

ey
cou

ld
n
ot

p
reserve

k
n
ow

led
ge

over
gen

eration
s,

th
ey

cou
ld

p
reserve

d
om

esticated
p
lan

ts
an

d
an

im
als.

T
h
ey

saved
th

e
b

est,
an

d
little

b
y

little,
th

e
w

orld
got

easier.
A

n
d

th
en

a
select

few
h
u
m

an
s

started
w

ritin
g,

an
d

th
e

eq
u
ilib

riu
m

b
etw

een
learn

in
g

an
d

forgettin
g

w
as

fi
n
ally

b
rok

en
.

O
f

th
at

age,
w

h
at

m
em

ories
rem

ain
?

U
sin

g
th

e
seco

n
d

ca
n

d
le,

w
h
ich

rep
resen

ts
la

n
gu

a
ge,

religh
t

th
e

th
ird

ca
n

d
le

to
rep

resen
t

th
e

in
ven

tio
n

o
f

w
ritin

g.

11

“I
im

agin
ed

if
I’d

assu
m

e
th

e
resp

on
sib

ility
for

u
n
leash

in
g

th
e

th
ird

W
orld

W
ar

-
an

d
I

said
,

n
o,

I
w

ou
ld

n
’t.

...
I

alw
ay

s
th

ou
gh

t
of

it.
W

h
en

ever
I

cam
e

on
d
u
ty,

I
alw

ay
s

refresh
ed

it
in

m
y

m
em

ory.”

—
S
tan

islav
P

etrov

H
ad

h
e

follow
ed

p
ro

ced
u
re,

an
d

rep
orted

u
p

th
e

ch
ain

of
com

-
m

an
d

th
at

th
e

A
m

erican
s

h
ad

lau
n
ch

ed
m

issiles,
th

is
cou

ld
h
ave

set
off

a
n
u
clear

w
ar.

S
o

in
stead

of
tellin

g
h
is

su
p

eriors
w

h
at

th
e

sy
stem

w
a
s

say
in

g,
P

etrov
told

h
is

su
p

eriors
th

at
it

w
as

a
false

alarm
-

d
esp

ite
n
ot

really
k
n
ow

in
g

th
is

w
as

th
e

case.

A
t

th
e

tim
e,

h
e

receiv
ed

n
o

aw
ard

.
T

h
e

in
cid

en
t

em
b
arrassed

h
is

su
p

eriors
an

d
th

e
scien

tists
resp

on
sib

le
for

th
e

sy
stem

,
so

if
h
e

h
ad

b
een

rew
ard

ed
,
th

ey
w

ou
ld

h
ave

to
b

e
p
u
n
ish

ed
.

(H
e

received
th

e
In

tern
ation

al
P

eace
P

rice
th

irty
years

later,
in

2013).

T
h
in

gs
even

tu
ally

calm
ed

d
ow

n
.

T
h
e

S
ov

iet
U

n
ion

d
issolv

ed
.

S
afegu

ard
s

w
ere

p
u
t

on
m

ost
of

th
e

b
om

b
s,

to
p
reven

t
th

e
risk

of
accid

en
tal

(or
d
elib

erate
b
u
t

u
n
au

th
orized

)
d
eton

ation
.
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I
m

et
a

tr
av

el
le

r
fr

om
an

an
ti

q
u
e

la
n
d

W
h
o

sa
id

:
T

w
o

va
st

an
d

tr
u
n
k
le

ss
le

gs
of

st
on

e
S
ta

n
d

in
th

e
d
es

er
t.

N
ea

r
th

em
,

on
th

e
sa

n
d
,

H
al

f
su

n
k
,

a
sh

at
te

re
d

v
is

ag
e

li
es

,
w

h
os

e
fr

ow
n
,

A
n
d

w
ri

n
k
le

d
li
p
,

an
d

sn
ee

r
of

co
ld

co
m

m
an

d
,

T
el

l
th

a
t

it
s

sc
u
lp

to
r

w
el

l
th

os
e

p
as

si
on

s
re

ad
W

h
ic

h
y
et

su
rv

iv
e,

st
am

p
ed

on
th

es
e

li
fe

le
ss

th
in

gs
,

T
h
e

h
an

d
th

at
m

o
ck

ed
th

em
an

d
th

e
h
ea

rt
th

at
fe

d
:

A
n
d

on
th

e
p

ed
es

ta
l

th
es

e
w

or
d
s

ap
p

ea
r:

“M
y

n
am

e
is

O
zy

m
an

d
ia

s,
k
in

g
of

k
in

gs
:

L
o
ok

on
m

y
w

or
k
s,

ye
M

ig
h
ty

,
an

d
d
es

p
ai

r!
”

N
ot

h
in

g
b

es
id

e
re

m
ai

n
s.

R
ou

n
d

th
e

d
ec

ay
O

f
th

at
co

lo
ss

al
w

re
ck

,
b

ou
n
d
le

ss
an

d
b
ar

e
T

h
e

lo
n
e

an
d

le
ve

l
sa

n
d
s

st
re

tc
h

fa
r

aw
ay

—
P

er
cy

B
y
ss

h
e

S
h
el

le
y

(1
81

8)

W
h
en

yo
u

h
a
ve

fi
n

is
h
ed

re
a

d
in

g,
ta

ke
a

p
ie

ce
o
f

pa
pe

r
a
n

d
w

ri
te

d
o
w

n
th

e
n

a
m

e
o
f

th
e

o
ld

es
t

fa
m

il
y

m
em

be
r

-
li

vi
n

g
o
r

d
ea

d
-

th
a
t

yo
u

ca
n

id
en

ti
fy

.

W
h
en

ev
er

yo
n

e
h
a
s

w
ri

tt
en

so
m

et
h
in

g,
co

n
ti

n
u

e
to

th
e

n
ex

t
pa

ge
.

12

M
ov

in
g

aw
ay

fr
om

th
e

lo
n
g-

te
rm

tr
en

d
s

an
d

b
ac

k
to

co
n
cr

et
e

ev
en

ts
,

w
e

n
ow

re
ac

h
th

e
h
is

to
ri

ca
l

ev
en

t
th

at
is

to
d
ay

’s
n
am

e-
sa

ke
:

th
e

P
et

ro
v

in
ci

d
en

t.
O

n
S
ep

te
m

b
er

26
,

19
83

,
S
ta

n
is

la
v

P
et

ro
v

w
as

th
e

d
u
ty

offi
ce

r
at

th
e

O
k
o

n
u
cl

ea
r

ea
rl

y
w

ar
n
in

g
sy

s-
te

m
. “A

n
al

ar
m

at
th

e
co

m
m

an
d

an
d

co
n
tr

ol
p

os
t

w
en

t
off

w
it

h
re

d
li
gh

ts
b
li
n
k
in

g
on

th
e

te
rm

in
al

.
It

w
as

a
n
as

ty
sh

o
ck

.
E

ve
ry

on
e

ju
m

p
ed

fr
om

th
ei

r
se

at
s,

lo
ok

in
g

at
m

e.
W

h
at

co
u
ld

I
d
o?

T
h
er

e
w

as
an

op
er

at
io

n
s

p
ro

ce
d
u
re

th
at

I
h
ad

w
ri

tt
en

m
y
se

lf
.

W
e

d
id

w
h
at

w
e

h
ad

to
d
o.

W
e

ch
ec

ke
d

th
e

op
er

at
io

n
of

al
l

sy
st

em
s

-
on

30
le

ve
ls

,
on

e
af

te
r

an
ot

h
er

.
R

ep
or

ts
ke

p
t

co
m

in
g

in
:

A
ll

is
co

rr
ec

t;
th

e
p
ro

b
ab

il
it

y
fa

ct
or

is
tw

o.
..
.

T
h
e

h
ig

h
es

t.
”

—
S
ta

n
is

la
v

P
et

ro
v

35



W
e

k
n
ow

m
ore

ab
ou

t
w

h
at

th
e

w
orld

w
as

like
after

p
eop

le
started

w
ritin

g,
b
u
t

n
ot

very
m

u
ch

su
rv

ived
.

O
n
e

of
th

e
m

ost
im

p
or-

tan
t

w
ritin

gs
w

as
d
iscov

ered
b
y

F
ren

ch
sold

iers
in

th
e

w
all

of
F

ort
J
u
lien

:
th

e
R

osetta
S
ton

e,
im

p
ortan

t
b

ecau
se

it
w

as
w

ritten
in

th
ree

lan
gu

ages,
tw

o
p
rev

iou
sly

u
n
tran

slatab
le.

A
fter

a
lon

g
strin

g
of

h
on

orifi
cs

an
d

d
ecrees

ab
ou

t
tax

es
an

d
su

ccession
,

it
d
eclares:

th
ere

sh
all

b
e

a
n
ew

h
olid

ay
!

“O
n

th
ese

d
ay

s
in

ev
ery

m
on

th
,

on
w

h
ich

th
ere

sh
all

b
e

sacrifi
ces

an
d

lib
ation

s
an

d
all

th
e

cerem
on

ies
cu

stom
ary

at
th

e
oth

er
festivals,

an
d

th
e

off
erin

gs
sh

all
b

e
given

to
th

e
p
riests

w
h
o

serve
in

th
e

tem
p
les.

A
n
d

a
festival

sh
all

b
e

kep
t

for
K

in
g

P
tolem

y,
th

e
E

ver-L
iv

in
g,

th
e

B
eloved

of
P

tah
,

th
e

G
o
d

E
p
ip

h
an

es
E

u
ch

aristos,
yearly

in
th

e
tem

-
p
les

th
rou

gh
ou

t
th

e
lan

d
from

th
e

1st
of

T
h
oth

for
fi
ve

d
ay

s
...

T
h
is

d
ecree

sh
all

b
e

in
scrib

ed
on

a
stela

of
h
ard

ston
e

in
h
ierogly

p
h
ic

an
d

d
em

otic
an

d
G

reek
ch

aracters
an

d
set

u
p

in
each

of
th

e
fi
rst,

secon
d
,

an
d

th
ird

tem
p
les

b
esid

e
th

e
im

age
of

th
e

ever
liv

in
g

k
in

g.”

—
T

h
e

R
osetta

S
ton

e
(ca.

196
B

C
)

13

C
om

p
ared

to
lan

d
in

g
on

th
e

m
o
on

,
com

p
u
ters

w
ere

ju
st

n
ot

th
at

im
p
ressive.

In
1973

th
e

B
ritish

S
cien

ce
R

esearch
C

ou
n
cil

com
-

m
ission

ed
J
am

es
L

igh
th

ill
to

evalu
ate

th
e

state
of

artifi
cial

in
tel-

ligen
ce:

“M
ost

w
orkers

in
A

I
research

an
d

in
related

fi
eld

s
con

fess
to

a
p
ron

ou
n
ced

feelin
g

of
d
isap

p
oin

tm
en

t
in

w
h
at

h
as

b
een

ach
ieved

in
th

e
p
ast

tw
en

ty
-fi

ve
years.

W
orkers

en
tered

th
e

fi
eld

arou
n
d

1950,
an

d
even

arou
n
d

1960,
w

ith
h
igh

h
op

es
th

at
are

very
far

from
h
av

in
g

b
een

realized
in

1972.
In

n
o

p
art

of
th

e
fi
eld

h
ave

th
e

d
iscoveries

m
ad

e
so

far
p
ro

d
u
ced

th
e

m
a

jor
im

p
act

th
at

w
as

th
en

p
rom

ised
.”

—
J
am

es
L

igh
th

ill
(1973)

S
o

b
egan

th
e

A
I

w
in

ter:
a

p
erio

d
of

p
essim

ism
,

red
u
ced

fu
n
d
in

g,
an

d
m

in
im

al
p
rogress.

W
e

n
ow

k
n
ow

th
at

A
I

is
h
ard

;
h
ow

h
ard

ex
actly,

w
e

d
on

’t
k
n
ow

.
S
in

ce
th

en
,

M
o
ore’s

L
aw

h
as

con
tin

u
ed

-
an

d
so,

every
year,

th
e

d
iffi

cu
lty

d
rop

s
a

little
b
it.
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14

“M
o
or

e’
s

L
aw

of
M

ad
S
ci

en
ce

:
E

ve
ry

18
m

on
th

s,
th

e
IQ

re
q
u
ir

ed
to

d
es

tr
oy

th
e

w
or

ld
d
ro

p
s

b
y

1
p

oi
n
t.

”

—
S
ou

rc
e

u
n
k
n
ow

n
(2

00
5)

M
ea

n
w

h
il
e,

th
e

ro
ck

et
s

th
at

h
ad

fi
rs

t
b

ee
n

d
ev

el
op

ed
fo

r
w

ar
w

er
e

tu
rn

ed
to

ex
p
lo

ra
ti

on
as

w
el

l:

“H
er

e
m

en
fr

om
th

e
p
la

n
et

E
ar

th
fi
rs

t
se

t
fo

ot
u
p

on
th

e
M

o
on

J
u
ly

19
69

,
A

.D
.

W
e

ca
m

e
in

p
ea

ce
fo

r
al

l
m

an
k
in

d
”

—
A

p
ol

lo
11

P
la

q
u
e

(1
96

9)
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T
h
e

m
a
jority

of
w

ritin
g

con
sisted

of
gen

eologies,
legal

co
d
es,

an
d

fan
tastic

stories.
B

u
t

som
e

w
ritin

g
rep

resen
ted

p
rogress

in
p
h
ilos-

op
h
y

an
d

m
ath

em
atics,

ev
en

tu
ally

cu
lm

in
atin

g
in

th
e

in
v
en

tion
of

th
e

scien
tifi

c
m

eth
o
d
.

“M
ath

em
atics

is
th

e
gate

an
d

key
of

th
e

scien
ces...

N
eglect

of
m

ath
em

atics
w

ork
s

in
ju

ry
to

all
k
n
ow

led
ge,

sin
ce

h
e

w
h
o

is
ign

oran
t

of
it

can
n
ot

k
n
ow

th
e

oth
er

scien
ces

or
th

e
th

in
gs

of
th

is
w

orld
.

A
n
d

w
h
at

is
w

orse,
m

en
w

h
o

are
th

u
s

Ign
oran

t
are

u
n
ab

le
to

p
erceive

th
eir

ow
n

ign
oran

ce
an

d
so

d
o

n
ot

seek
a

rem
ed

y.”

—
R

oger
B

acon
,

O
p
u
s

M
a

ju
s

(1266)

15

T
w

o
years

later,
G

ord
on

M
o
ore

fam
ou

sly
ob

served
:

“T
h
e

com
p
lex

ity
for

m
in

im
u
m

com
p

on
en

t
costs

h
as

in
-

creased
at

a
rate

of
rou

gh
ly

a
factor

of
tw

o
p

er
year.

C
er-

tain
ly

over
th

e
sh

ort
term

th
is

rate
can

b
e

ex
p

ected
to

con
tin

u
e,

if
n
ot

to
in

crease.
O

ver
th

e
lon

ger
term

,
th

e
rate

of
in

crease
is

a
b
it

m
ore

u
n
certain

,
alth

ou
gh

th
ere

is
n
o

reason
to

b
elieve

it
w

ill
n
ot

rem
ain

n
early

con
stan

t
for

at
least

10
y
ears.

T
h
at

m
ean

s
b
y

1975,
th

e
n
u
m

b
er

of
com

-
p

on
en

ts
p

er
in

tegrated
circu

it
for

m
in

im
u
m

cost
w

ill
b

e
65,000.”

—
G

ord
on

M
o
ore

(1965)

U
sin

g
th

e
fi

fth
ca

n
d

le,
w

h
ich

rep
resen

ts
in

d
u

stria
liza

tio
n

,
ligh

t
th

e
sixth

ca
n

d
le

to
rep

resen
t

th
e

in
ven

tio
n

o
f

co
m

p
u

ters.
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U
si

n
g

th
e

th
ir

d
ca

n
d

le
,

w
h
ic

h
re

p
re

se
n

ts
w

ri
ti

n
g,

li
gh

t
th

e
fo

u
rt

h
ca

n
d

le
to

re
p
re

se
n

t
th

e
sc

ie
n

ti
fi

c
m

et
h
od

.

T
h
en

,
ev

er
yo

n
e

w
ri

te
d
o
w

n
so

m
et

h
in

g
su

rp
ri

si
n

g
th

ey
le

a
rn

ed
a
bo

u
t

th
e

w
o
rl

d
,

a
n

d
p
u

t
it

in
th

e
m

id
d

le
.

W
h
en

ev
er

yo
n

e
h
a
s

w
ri

tt
en

so
m

et
h
in

g,
co

n
ti

n
u

e
to

th
e

n
ex

t
pa

ge
.

16

M
ea

n
w

h
il
e,

te
ch

n
ol

og
y

m
ar

ch
ed

on
.

A
n
d

fo
r

th
e

fi
rs

t
ti

m
e,

it
se

em
ed

th
at

te
ch

n
ol

og
ic

al
p
ro

gr
es

s
m

ig
h
t

n
ot

go
on

fo
re

v
er

,
b
u
t

b
u
il
d

to
w

ar
d
s

an
u
lt

im
at

e
co

n
cl

u
si

on
.

“L
et

an
u
lt

ra
in

te
ll
ig

en
t

m
ac

h
in

e
b

e
d
efi

n
ed

as
a

m
ac

h
in

e
th

at
ca

n
fa

r
su

rp
as

s
al

l
th

e
in

te
ll
ec

tu
al

ac
ti

v
it

ie
s

of
an

y
m

an
h
ow

ev
er

cl
ev

er
.

S
in

ce
th

e
d
es

ig
n

of
m

ac
h
in

es
is

o
n
e

of
th

es
e

in
te

ll
ec

tu
al

ac
ti

v
it

ie
s,

an
u
lt

ra
-i

n
te

ll
ig

en
t

m
ac

h
in

e
co

u
ld

d
es

ig
n

ev
en

b
et

te
r

m
ac

h
in

es
;

th
er

e
w

ou
ld

th
en

u
n
-

q
u
es

ti
on

ab
ly

b
e

an
“i

n
te

ll
ig

en
ce

ex
p
lo

si
on

,”
an

d
th

e
in

-
te

ll
ig

en
ce

of
m

an
w

ou
ld

b
e

le
ft

fa
r

b
eh

in
d
.

T
h
u
s

th
e

fi
rs

t
u
lt

ra
in

te
ll
ig

en
t

m
ac

h
in

e
is

th
e

la
st

in
v
en

ti
on

th
at

m
an

n
ee

d
ev

er
m

ak
e,

p
ro

v
id

ed
th

at
th

e
m

ac
h
in

e
is

d
o
ci

le
en

ou
gh

to
te

ll
u
s

h
ow

to
ke

ep
it

u
n
d
er

co
n
tr

ol
.”

—
I.

J
.

G
o
o
d
,

S
p

ec
u
la

ti
on

s
C

on
ce

rn
in

g
th

e
F

ir
st

U
lt

ra
in

te
ll
ig

en
t

M
ac

h
in

e
(1

96
3)

P
la

ce
a
n

u
n

li
t

ca
n

d
le

in
th

e
la

st
sp

o
t,

to
re

p
re

se
n

t
a
rt

ifi
ci

a
l

in
te

l-
li

ge
n

ce
.
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T
h
e

scien
tifi

c
m

eth
o
d
,

com
b
in

ed
w

ith
w

ritin
g

an
d

a
u
n
iversity

sy
stem

,
m

arked
th

e
start

of
an

accu
m

u
lation

of
k
n
ow

led
ge.

T
h
is

cou
ld

h
ave

m
ark

ed
th

e
b

egin
n
in

g
of

a
slow

tran
sition

in
to

th
e

m
o
d
ern

era.
In

stead
,

81
years

after
R

oger
B

acon
,

h
istory

w
as

d
erailed

b
y

a
great

p
lagu

e.

T
a
ke

th
e

fo
u

rth
ca

n
d

le,
w

h
ich

rep
resen

ts
th

e
p
rogress

o
f

scien
ce.

H
o
ld

it,
w

h
ile

yo
u

rea
d

th
e

qu
o
te.

“T
h
e

seven
th

year
after

it
b

egan
,

it
cam

e
to

E
n
glan

d
an

d
fi
rst

b
egan

in
th

e
tow

n
s

an
d

p
orts

join
in

g
on

th
e

seacoasts,
in

D
orsetsh

ire,
w

h
ere,

as
in

oth
er

cou
n
ties,

it
m

ad
e

th
e

cou
n
try

q
u
ite

void
of

in
h
ab

itan
ts

so
th

at
th

ere
w

ere
alm

ost
n
on

e
left

alive.
...

B
u
t

at
len

gth
it

cam
e

to
G

lou
cester,

yea
even

to
O

x
ford

an
d

to
L

on
d
on

,
an

d
fi
n
ally

it
sp

read
over

all
E

n
glan

d
an

d
so

w
asted

th
e

p
eop

le
th

at
scarce

th
e

ten
th

p
erson

of
an

y
sort

w
a
s

left
alive.”

—
G

eoff
rey

th
e

B
aker,

C
h
ron

icon
A

n
gliae

(1360)

B
lo

w
o
u

t
th

e
ca

n
d

le.
T

h
en

retu
rn

it
to

its
p
la

ce
o
n

th
e

ca
n

d
e-

la
bru

m
.

17

T
h
e

lau
n
ch

of
th

e
su

b
m

arin
e’s

n
u
clear

torp
ed

o
req

u
ired

th
e

con
-

sen
t

of
all

th
ree

sen
ior

offi
cers

ab
oard

:
C

ap
tain

V
alen

tin
G

rig-
oriev

itch
S
av

itsk
y,

p
olitical

offi
cer

Ivan
S
em

on
ov

ich
,

an
d

secon
d

in
com

m
an

d
V

asili
A

rk
h
ip

ov
.

A
rk

h
ip

ov
w

as
alon

e
in

refu
sin

g
to

lau
n
ch

th
e

n
u
k
e,

in
sistin

g
th

e
su

b
m

arin
e

su
rface

to
receive

ord
ers

from
M

oscow
.

H
ad

h
e

ch
osen

d
iff

eren
tly,

th
e

lik
ely

resu
lt

w
ou

ld
h
ave

b
een

all-ou
t

n
u
clear

w
ar.
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T
h
e

p
la

gu
e

k
il
le

d
ab

ou
t

h
al

f
th

e
p

op
u
la

ti
on

of
E

u
ro

p
e

d
u
ri

n
g

a
fo

u
r-

ye
ar

p
er

io
d
,

an
d

it
re

cu
rr

ed
re

p
ea

te
d
ly

th
ro

u
gh

ou
t

th
e

n
ex

t
th

re
e

ce
n
tu

ri
es

k
il
li
n
g

d
ou

b
le

-d
ig

it
p

er
ce

n
ta

ge
s

of
th

e
p

op
u
la

ti
on

ea
ch

ti
m

e.
B

et
w

ee
n

p
la

gu
es

,
w

ar
s,

an
d

fa
m

in
es

,
th

er
e

w
as

li
tt

le
ti

m
e

to
b
u
il
d

or
p
re

se
rv

e
k
n
ow

le
d
ge

.

18

In
19

62
,

th
e

co
ld

w
ar

b
et

w
ee

n
th

e
U

n
it

ed
S
ta

te
s

an
d

th
e

S
ov

ie
t

U
n
io

n
re

ac
h
ed

a
cr

is
is

.
U

S
d
es

tr
oy

er
s

u
n
d
er

or
d
er

s
to

en
fo

rc
e

a
n
av

al
q
u
ar

an
ti

n
e

off
C

u
b
a

d
id

n
ot

k
n
ow

th
at

th
e

su
b
m

ar
in

es
th

e
S
ov

ie
ts

h
ad

se
n
t

to
p
ro

te
ct

th
ei

r
sh

ip
s

w
er

e
ca

rr
y
in

g
n
u
cl

ea
r

w
ea

p
on

s.
S
o

th
e

A
m

er
ic

an
s

b
eg

an
fi
ri

n
g

d
ep

th
ch

ar
ge

s
to

fo
rc

e
th

e
su

b
m

ar
in

es
to

th
e

su
rf

ac
e,

a
m

ov
e

th
e

S
ov

ie
ts

on
b

oa
rd

in
-

te
rp

re
te

d
as

th
e

st
ar

t
of

W
or

ld
W

ar
II

I.

“W
e’

re
go

in
g

to
b
la

st
th

em
n
ow

!
W

e
w

il
l

d
ie

,
b
u
t

w
e

w
il
l

si
n
k

th
em

al
l.

W
e

w
il
l

n
ot

d
is

gr
ac

e
ou

r
n
av

y,
”

—
C

ap
ta

in
V

al
en

ti
n

G
ri

go
ri

ev
it

ch
S
av

it
sk

y
(1

96
2)

T
a
ke

th
e

fi
ft

h
ca

n
d

le
,

w
h
ic

h
re

p
re

se
n

ts
in

d
u

st
ry

.
H

o
ld

it
o
ve

r
th

e
st

a
ck

o
f

pa
pe

rs
u

n
ti

l
th

re
e

d
ro

p
s

o
f

w
a
x

fa
ll

.
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P
reserv

in
g

k
n
ow

led
ge

req
u
ired

red
u
n
d
an

cy.
In

1439,
d
u
rin

g
th

e
E

u
rop

ean
R

en
aissan

ce,
G

u
ten

b
erg

p
erfected

a
d
ev

ice
to

d
o

ju
st

th
at.“P

ray,
frien

d
M

artin
,

h
ow

m
an

y
im

p
ression

s
can

b
e

m
ad

e
b
y

th
is

p
ress

in
a

d
ay

?”
“A

b
ou

t
th

ree
h
u
n
d
red

,
if

w
e

w
ork

it
con

stan
tly.”

“Is
it

p
ossib

le!”
ex

claim
ed

P
eter.

“N
ow

in
d
eed

w
ill

b
o
ok

s
m

u
ltip

ly.
W

h
at

w
ill

th
e

p
lo

d
d
in

g
cop

y
ists

say
to

th
is?”

—
E

m
ily

C
lem

en
s

P
earson

,
G

u
ten

b
erg

an
d

th
e

A
rt

of
P

rin
tin

g
(1870)

T
a
ke

th
e

fo
u

rth
ca

n
d

le,
w

h
ich

rep
resen

ts
th

e
p
rogress

o
f

scien
ce.

T
o
u

ch
it

to
ea

ch
o
f

th
e

o
th

er
th

ree
ca

n
d

les
in

tu
rn

,
u

n
til

it
is

lit.
T

h
en

retu
rn

it
to

its
p
la

ce
o
n

th
e

ca
n

d
ela

bru
m

.

19

“I
w

rote
d
ow

n
all

th
e

th
in

gs
you

n
eed

ed
to

k
n
ow

to
p
red

ict
h
ow

h
ard

it’s
goin

g
to

b
e

to
d
etect

ex
traterrestrial

life.
A

n
d

lo
ok

in
g

at
th

em
it

b
ecam

e
p
retty

ev
id

en
t

th
at

if
y
ou

m
u
ltip

lied
all

th
ese

togeth
er,

you
got

a
n
u
m

b
er,

N
,

w
h
ich

is
th

e
n
u
m

b
er

of
d
etectab

le
civ

ilization
s

in
ou

r
galax

y.”

—
F

ran
k

D
rake

“H
u
m

an
ity

seem
s

to
h
ave

a
b
righ

t
fu

tu
re,

i.e.,
a

n
on

-triv
ial

ch
an

ce
of

ex
p
an

d
in

g
to

fi
ll

th
e

u
n
iverse

w
ith

lastin
g

life.
B

u
t

th
e

fact
th

at
sp

ace
n
ear

u
s

seem
s

d
ead

n
ow

tells
u
s

th
at

an
y

giv
en

p
iece

of
d
ead

m
atter

faces
an

astron
om

ically
low

ch
an

ce
of

b
egettin

g
su

ch
a

fu
tu

re.
T

h
ere

th
u
s

ex
ists

a
great

fi
lter

b
etw

een
d
eath

a
n
d

ex
p
an

d
in

g
lastin

g
life,

an
d

h
u
m

an
ity

faces
th

e
om

in
ou

s
q
u
estion

:
h
ow

far
alon

g
th

is
fi
lter

are
w

e?”

—
R

ob
in

H
an

son
(1998)
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T
a
ke

th
e

fo
u

rt
h

ca
n

d
le

,
w

h
ic

h
re

p
re

se
n

ts
sc

ie
n

ce
.

H
o
ld

it
,

w
h
il

e
yo

u
re

a
d

th
e

qu
o
te

,
th

en
pa

ss
it

d
ir

ec
tl

y
to

th
e

n
ex

t
pe

rs
o
n

.
R

ep
ea

t
fo

r
ea

ch
qu

o
te

in
th

is
se

ct
io

n
.

“B
y

th
e

ai
d

of
a

te
le

sc
op

e
an

y
on

e
m

ay
b

eh
ol

d
th

is
in

a
m

an
n
er

w
h
ic

h
so

d
is

ti
n
ct

ly
ap

p
ea

ls
to

th
e

se
n
se

s
th

at
al

l
th

e
d
is

p
u
te

s
w

h
ic

h
h
av

e
to

rm
en

te
d

p
h
il
os

op
h
er

s
th

ro
u
gh

so
m

an
y

ag
es

ar
e

ex
p
lo

d
ed

at
on

ce
b
y

th
e

in
d
is

p
u
ta

b
le

ev
id

en
ce

of
ou

r
ey

es
,

an
d

w
e

ar
e

fr
ee

d
fr

om
w

or
d
y

d
is

p
u
te

s
u
p

on
th

is
su

b
je

ct
,
fo

r
th

e
G

al
ax

y
is

n
ot

h
in

g
el

se
b
u
t

a
m

as
s

of
in

n
u
m

er
ab

le
st

ar
s

p
la

n
te

d
to

ge
th

er
in

cl
u
st

er
s.

”

—
G

al
il
eo

,
T

h
e

S
ta

rr
y

M
es

se
n
ge

r
(1

61
0)

“M
at

te
rs

th
at

ve
x
ed

th
e

m
in

d
s

of
an

ci
en

t
se

er
s,

A
n
d

fo
r

ou
r

le
ar

n
ed

d
o
ct

or
s

of
te

n
le

d
to

lo
u
d

an
d

va
in

co
n
te

n
ti

on
,

n
ow

ar
e

se
en

In
re

as
on

’s
li
gh

t,
th

e
cl

ou
d
s

of
ig

n
or

an
ce

D
is

p
el

le
d

at
la

st
b
y

sc
ie

n
ce

.
T

h
os

e
on

w
h
om

D
el

u
si

o
n

ca
st

it
s

gl
o
om

y
p
al

l
of

d
ou

b
t,

U
p
b

or
n
e

n
ow

on
th

e
w

in
gs

th
at

ge
n
iu

s
le

n
d
s,

M
ay

p
en

et
ra

te
th

e
m

an
si

on
s

of
th

e
go

d
s

A
n
d

sc
al

e
th

e
h
ei

gh
ts

of
h
ea

ve
n
.

O
m

or
ta

l
m

en
,

A
ri

se
!

A
n
d
,

ca
st

in
g

off
y
ou

r
ea

rt
h
ly

ca
re

s,
L

ea
rn

ye
th

e
p

ot
en

cy
of

h
ea

ve
n
-b

or
n

m
in

d
,

It
s

th
ou

gh
t

an
d

li
fe

fa
r

fr
om

th
e

h
er

d
w

it
h
d
ra

w
n
!”

—
E

d
m

u
n
d

H
al

le
y,

p
re

fa
ce

to
N

ew
to

n
’s

P
ri

n
ci

p
ia

M
at

h
em

at
ic

a
(1

68
7)

20

A
ft

er
th

e
w

ar
,

th
in

gs
se

tt
le

d
d
ow

n
-

b
u
t

th
e

p
ac

e
of

p
ro

gr
es

s
co

n
ti

n
u
ed

.

In
19

51
,

th
e

fi
rs

t
tr

an
si

st
or

.
In

19
52

,
th

e
fi
rs

t
h
y
d
ro

ge
n

b
om

b
.

In
19

53
,

th
e

d
is

co
ve

ry
of

D
N

A
’s

st
ru

ct
u
re

.
In

19
54

,
th

e
fi
rs

t
so

la
r

ce
ll
,

m
o
d
el

ro
ck

et
,

an
d

n
u
cl

ea
r

su
b
m

ar
in

e.
In

19
55

,
th

e
P

ol
io

va
cc

in
e.

In
19

56
,

th
e

fi
rs

t
co

m
m

er
ci

al
n
u
cl

ea
r

p
ow

er
st

at
io

n
.

In
19

57
,

S
p
u
tn

ik
,

th
e

fi
rs

t
or

b
it

al
sp

ac
e

fl
ig

h
t.

In
19

58
,

th
e

fi
rs

t
in

te
gr

at
ed

ci
rc

u
it

.
In

19
59

,
L

u
n
ik

2,
th

e
fi
rs

t
sa

te
ll
it

e
to

re
ac

h
th

e
m

o
on

.

A
s

ou
r

te
ch

n
ol

og
y

to
ok

off
-

fi
gu

ra
ti

ve
ly

an
d

li
te

ra
ll
y

-
n
o

on
e

k
n
ew

w
h
at

w
e

w
ou

ld
fi
n
d
.

P
re

d
ic

ti
n
g

th
e

fu
tu

re
w

as
le

ft
m

os
tl

y
to

sc
ie

n
ce

fi
ct

io
n

w
ri

te
rs

,
an

d
th

ei
r

p
re

d
ic

ti
on

s
w

er
e

n
ot

es
p

e-
ci

al
ly

ac
cu

ra
te

.
B

u
t

so
m

e
sc

ie
n
ti

st
s

d
id

ta
ke

im
p

or
ta

n
t

q
u
es

ti
on

s
se

ri
ou

sl
y.

F
or

ex
am

p
le

,
w

ou
ld

th
er

e
b

e
li
fe

in
sp

ac
e?

T
h
e

S
E

T
I

p
ro

je
ct

b
eg

an
in

19
61

,
at

th
e

N
at

io
n
al

R
ad

io
A

st
ro

n
om

y
O

b
se

r-
va

to
ry

in
W

es
t

V
ir

gi
n
ia

.
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“B
y

calcu
lation

s
sim

ilar
to

th
ese

m
ay

b
e

d
eterm

in
ed

u
n
i-

versally,
w

h
at

ex
p

ectation
s

are
w

arran
ted

b
y

an
y

ex
p

eri-
m

en
ts,

accord
in

g
to

th
e

d
iff

eren
t

n
u
m

b
er

of
tim

es
in

w
h
ich

th
ey

h
av

e
su

cceed
ed

an
d

failed
;

or
w

h
at

sh
ou

ld
b

e
th

ou
gh

t
of

th
e

p
rob

ab
ility

th
at

an
y

p
articu

lar
cau

se
in

n
atu

re,
w

ith
w

h
ich

w
e

h
ave

an
y

acq
u
ain

tan
ce,

w
ill

or
w

ill
n
ot,

in
an

y
sin

gle
trial,

p
ro

d
u
ce

an
eff

ect
th

at
h
as

b
een

con
join

ed
w

ith
it.”

—
R

ev
.

T
h
om

as
B

ayes,
A

n
E

ssay
tow

ard
s

solv
in

g
a

P
rob

lem
in

th
e

D
o
ctrin

e
of

C
h
an

ces
(1763)

“I
w

as
th

in
k
in

g
u
p

on
th

e
en

gin
e

at
th

e
tim

e,
an

d
h
ad

gon
e

as
far

as
th

e
h
erd

’s
h
ou

se,
w

h
en

th
e

id
ea

cam
e

in
to

m
y

m
in

d
th

at
as

stea
m

w
as

an
elastic

b
o
d
y

it
w

ou
ld

ru
sh

in
to

a
vacu

u
m

,
an

d
if

a
com

m
u
n
ication

w
ere

m
ad

e
b

etw
een

th
e

cy
lin

d
er

an
d

an
ex

h
au

sted
vessel

it
w

ou
ld

ru
sh

in
to

it,
an

d
m

igh
t

b
e

th
ere

con
d
en

sed
w

ith
ou

t
co

olin
g

th
e

cy
lin

d
er.

I
th

en
saw

th
at

I
m

u
st

get
rid

of
th

e
con

d
en

sed
stea

m
an

d
in

jection
-w

ater
if

I
u
sed

a
jet

as
in

N
ew

com
en

’s
en

gin
e.

T
w

o
w

ay
s

of
d
oin

g
th

is
o
ccu

rred
to

m
e.

...
I

h
ad

n
ot

w
alked

farth
er

th
an

th
e

g
olf-h

ou
se

w
h
en

th
e

w
h
ole

th
in

g
w

as
arran

ged
in

m
y

m
in

d
.”

—
J
am

es
W

att
(1765)

21

“D
esp

ite
th

e
v
ision

an
d

farseein
g

w
isd

om
of

ou
r

w
artim

e
h
ead

s
of

state,
th

e
p
h
y
sicists

h
av

e
felt

th
e

p
ecu

liarly
in

ti-
m

ate
resp

on
sib

ility
for

su
ggestin

g,
for

su
p
p

ortin
g,

an
d

in
th

e
en

d
,

in
large

m
easu

re,
for

ach
iev

in
g

th
e

realization
of

atom
ic

w
eap

on
s.

N
or

can
w

e
forget

th
at

th
ese

w
eap

on
s

as
th

ey
w

ere
in

fact
u
sed

d
ram

atized
so

m
ercilessly

th
e

in
-

h
u
m

an
ity

an
d

ev
il

of
m

o
d
ern

w
ar.

In
som

e
sort

of
cru

d
e

sen
se

w
h
ich

n
o

v
u
lgarity,

n
o

h
u
m

or,
n
o

overstatem
en

t
can

q
u
ite

ex
tin

gu
ish

,
th

e
p
h
y
sicists

h
ave

k
n
ow

n
sin

;
an

d
th

is
is

a
k
n
ow

led
ge

w
h
ich

th
ey

can
n
ot

lose.”

—
R

ob
ert

J
.

O
p
p

en
h
eim

er
(1947)

U
sin

g
th

e
fo

u
rth

ca
n

d
le,

w
h
ich

rep
resen

ts
scien

ce,
ligh

t
th

e
fi

fth
ca

n
d

le
to

rep
resen

t
in

d
u

stria
liza

tio
n

.

26



“I
sa

w
in

a
d
re

am
a

ta
b
le

w
h
er

e
al

l
el

em
en

ts
fe

ll
in

to
p
la

ce
as

re
q
u
ir

ed
.

A
w

ak
en

in
g,

I
im

m
ed

ia
te

ly
w

ro
te

it
d
ow

n
on

a
p
ie

ce
of

p
ap

er
,

on
ly

in
on

e
p
la

ce
d
id

a
co

rr
ec

ti
on

la
te

r
se

em
n
ec

es
sa

ry
.”

—
D

m
it

ri
M

en
d
el

ee
v

(1
86

4)

“I
th

en
sh

ou
te

d
in

to
th

e
m

ou
th

p
ie

ce
th

e
fo

ll
ow

in
g

se
n
te

n
ce

:
M

r.
W

at
so

n
,

C
om

e
h
er

e,
I

w
an

t
to

se
e

yo
u
.

T
o

m
y

d
el

ig
h
t

h
e

ca
m

e
an

d
d
ec

la
re

d
th

at
h
e

h
ad

h
ea

rd
an

d
u
n
d
er

st
o
o
d

w
h
at

I
sa

id
.

I
as

ke
d

h
im

to
re

p
ea

t
th

e
w

or
d
s.

H
e

an
sw

er
ed

,
“Y

ou
sa

id
,

M
r.

W
at

so
n

co
m

e
h
er

e
I

w
an

t
to

se
e

y
ou

.”
”

—
A

le
x
an

d
er

G
ra

h
am

B
el

l
(1

87
6)

“I
sp

ea
k

w
it

h
ou

t
ex

ag
ge

ra
ti

on
w

h
en

I
sa

y
th

at
I

h
av

e
co

n
-

st
ru

ct
ed

3,
00

0
d
iff

er
en

t
th

eo
ri

es
in

co
n
n
ec

ti
on

w
it

h
th

e
el

ec
tr

ic
li
gh

t,
ea

ch
on

e
of

th
em

re
as

on
ab

le
an

d
ap

p
ar

en
tl

y
li
ke

ly
to

b
e

tr
u
e.

Y
et

on
ly

in
tw

o
ca

se
s

d
id

m
y

ex
p

er
im

en
ts

p
ro

ve
th

e
tr

u
th

of
m

y
th

eo
ry

.
M

y
ch

ie
f

d
iffi

cu
lt

y
w

as
in

co
n
st

ru
ct

in
g

th
e

ca
rb

on
fi
la

m
en

t.
..
.

E
ve

ry
q
u
ar

te
r

of
th

e
gl

ob
e

w
as

ra
n
sa

ck
ed

b
y

m
y

ag
en

ts
,

an
d

al
l

so
rt

s
of

th
e

q
u
ee

re
st

m
at

er
ia

ls
u
se

d
,

u
n
ti

l
fi
n
al

ly
th

e
sh

re
d

of
b
am

b
o
o,

n
ow

u
ti

li
ze

d
b
y

u
s,

w
as

se
tt

le
d

u
p

on
.”

—
T

h
om

as
E

d
is

on
(1

89
0)
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“I
sh

ou
ld

li
k
e

to
ca

ll
at

te
n
ti

on
to

th
e

fa
ct

th
at

th
e

p
ri

n
-

ci
p
le

of
p
ar

li
am

en
ta

ri
an

d
em

o
cr

ac
y,

w
h
er

eb
y

d
ec

is
io

n
s

ar
e

en
ac

te
d

th
ro

u
gh

th
e

m
a

jo
ri

ty
vo

te
,

h
as

n
ot

al
w

ay
s

ru
le

d
th

e
w

or
ld

.
O

n
th

e
co

n
tr

ar
y,

w
e

fi
n
d

it
p
re

va
le

n
t

on
ly

d
u
r-

in
g

sh
or

t
p

er
io

d
s

of
h
is

to
ry

,
an

d
th

os
e

h
av

e
al

w
ay

s
b

ee
n

p
er

io
d
s

of
d
ec

li
n
e

in
n
at

io
n
s

an
d

S
ta

te
s.

”

—
A

d
ol

f
H

it
le

r,
M

ei
n

K
am

p
f

(1
92

6)

S
ta

rt
in

g
in

19
39

an
d

co
n
ti

n
u
in

g
u
n
ti

l
19

45
,

W
or

ld
W

ar
2

k
il
le

d
ab

ou
t

60
m

il
li
on

p
eo

p
le

.
H

ad
it

go
n
e

d
iff

er
en

tl
y,

it
’s

li
ke

ly
th

at
th

e
en

ti
re

w
or

ld
w

ou
ld

h
av

e
fa

ll
en

u
n
d
er

a
si

n
gl

e
to

ta
li
ta

ri
an

re
gi

m
e.

T
h
is

w
ou

ld
n
ot

h
av

e
m

ea
n
t

h
u
m

an
ex

ti
n
ct

io
n
,

ex
ac

tl
y

-
b
u
t

it
w

ou
ld

m
os

t
li
ke

ly
m

ea
n

th
e

lo
ss

of
h
u
m

an
it

y
’s

p
ot

en
ti

al
.

A
n
d

so
th

e
w

or
ld

’s
gr

ea
te

st
m

in
d
s

b
el

ie
ve

d
th

ey
h
ad

n
o

ch
oi

ce
.

T
h
ey

h
ad

to
ga

th
er

in
se

cr
et

,
an

d
cr

ea
te

th
e

at
om

ic
b

om
b

-
a

w
ea

p
on

to
d
es

tr
oy

ci
ti

es
,

or
th

e
w

h
ol

e
w

or
ld

.
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R
etu

rn
th

e
ca

n
d

le
to

th
e

ca
n

d
ela

bru
m

.

T
ake

a
m

in
u
te

to
n
otice

th
e

tim
e

scale
of

th
ese

d
iscoveries.

E
ach

on
e

sign
ifi

can
tly

ch
an

ged
so

ciety,
an

d
each

ch
an

ge
w

a
s

at
least

m
ostly

for
th

e
b

etter.

“If
w

e
con

tin
u
ally

sam
p
le

from
th

e
u
rn

of
p

ossib
le

tech
-

n
ological

d
iscoveries

b
efore

im
p
lem

en
tin

g
eff

ectiv
e

m
ean

s
of

glob
al

co
ord

in
ation

,
su

rveillan
ce,

an
d
/or

restriction
of

p
oten

tially
h
azard

ou
s

in
form

ation
,

th
en

w
e

risk
ev

en
tu

ally
d
raw

in
g

a
b
lack

b
all:

an
easy

-to-m
ake

in
terven

tion
th

at
cau

ses
ex

trem
ely

w
id

esp
read

h
arm

an
d

again
st

w
h
ich

ef-
fective

d
efen

se
is

in
feasib

le”

—
N

ick
B

ostrom
(2013)

A
s

w
e

en
ter

th
e

th
irties

an
d

forties,
m

an
y

of
th

e
ru

les
on

w
h
ich

h
u
m

an
so

ciety
w

as
b
u
ilt

h
ave

giv
en

w
ay

to
scien

ce
an

d
in

d
u
stry.

P
rior

to
th

is
p

oin
t,

tech
n
ological

p
rogress

m
oved

at
th

e
sp

eed
of

civ
ilization

,
an

d
its

eff
ects

w
ere

m
ain

ly
eff

ects
on

so
cieties.

E
ach

tech
n
ology

h
as

a
n
am

e
attach

ed
,

b
u
t

th
ose

n
am

es
d
o

n
ot

m
atter

m
u
ch

.
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“T
h
ose

m
aterial

in
ven

tion
s,

b
egin

n
in

g
w

ith
th

e
u
se

of
ston

es
as

w
eap

on
s,

w
h
ich

led
to

th
e

d
om

estication
of

an
-

im
als,

th
e

p
ro

d
u
ction

of
fi
re

b
y

artifi
cial

m
ean

s,
d
ow

n
to

th
e

m
arvellou

s
in

ven
tion

s
of

ou
r

ow
n

d
ay

s,
sh

ow
clearly

th
at

an
in

d
iv

id
u
al

w
as

th
e

origin
ator

in
each

case.
T

h
e

n
earer

w
e

com
e

to
ou

r
ow

n
tim

e
an

d
th

e
m

ore
im

p
ortan

t
an

d
revolu

tion
ary

th
e

in
v
en

tion
s

b
ecom

e,
th

e
m

ore
clearly

d
o

w
e

recogn
ize

th
e

tru
th

of
th

at
statem

en
t.

A
ll

th
e

m
ate-

rial
in

ven
tion

s
w

h
ich

w
e

see
arou

n
d

u
s

h
ave

b
een

p
ro

d
u
ced

b
y

th
e

creative
p

ow
ers

an
d

cap
ab

ilities
of

in
d
iv

id
u
als.”

E
ach

of
th

e
in

v
en

tors
m

en
tion

ed
so

far
h
as

b
een

b
asically

a
go

o
d

p
erson

,
in

terested
in

fi
n
d
in

g
tru

th
,
im

p
rov

in
g

so
ciety

or,
at

w
orst,

m
ak

in
g

a
b
u
sin

ess
for

th
em

self.
N

ew
ton

m
astered

calcu
lu

s;
W

att
m

astered
steam

;
E

d
ison

m
astered

electricity.
H

istory
w

as
ch

an
ged

b
y

th
eir

in
ven

tion
s,

b
u
t

n
ot

b
y

th
eir

ch
aracters.

B
u
t

in
1939,

som
eon

e
fi
gu

red
ou

t
po

w
er

-
w

h
at

w
e

w
ou

ld
n
ow

call
p

olitical
scien

ce.
H

e
m

astered
p
ro

pa
ga

n
d
a
.

A
n
d

th
is

tim
e,

it
m

atters
a

great
d
eal

w
h
o

h
e

w
as.

H
e

w
as

th
e

w
riter

of
th

e
last

q
u
ote.

A
n
d

h
e

is
n
ow

w
id

ely
con

sid
ered

th
e

m
ost

ev
il

m
an

ev
er

to
h
ave

lived
.
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