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Abstract: <span><div id="Cleaner">In the recent past, rapid scientific and technological developments have had tremendous impact on
society. Notably, the personal computer, internet and mobile telephones changed the world and shrank our planet. These developments &
different from the forecasts by science fiction authors who promised us space travel and intelligent humanoid robots. Could real scientists ha
a better job in forecasting the future? What can we say about the future now?<br><br><div id="Cleaner"><div id="Cleaner">Many science f
fantasies will never materialize. Some will, but only over time spans of millions of years rather than a couple of centuries. Nature's laws ar
strict and forbidding but also show gaps that might promise fantastic possibilities for a scientific future, even within our lifetime.<br><br>
id="Cleaner"><div id="Cleaner"> Gerard T' Hooft was born in 1946, and raised in the Netherlands. He studied theoretical physics at the Uni\
of Utrecht in the Netherlands, completing his thesis work in 1972, under the supervision of Martin Veltman. For two years he continued his re
at the European particle physics laboratory CERN, Geneva. After lectureships at Utrecht and in the USA (Harvard, Stanford), he was appoir
professor at Utrecht University in 1976. Among his many honours, he and Veltman were awarded the The Nobel Prize in physics 1999
elucidating the quantum structure of electroweak interactions in physics™, which refers to their joint work in 1972. More recently, T' Hooft be:
a member of Perimeter Instituted€™s highly esteemed Scientific Advisory Committee (SAC).<br><br><div id="Cleaner"><div id="Cleaner">
research brought important new insights showing how to use quantized fields to describe sub-atomic particles, such as renormalization, n
monopoles, quark confinement and the physical effects of instantons. Later he turned his interest to the quantum aspects of gravitation al
holes. Dr. T' Hooft also supports educational outreach activities and considers the communication of fundamental science to the public as or
most important duties. </div></div></div></div></div></div></div></span>
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Questions

+ What can we do with modern science, and what will
stay out of reach forever ?
+ Will we solve problems concerning energy,
poverty, " climate change ?
 How farswill we prolong human lifetimes?
“How will society change ?
<+ Will humanity be able to conguer space, and how
far will we get ?
< Will we outlive planet Earth?
~ What can modern science say,
using things known today ?
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This talk:. excerpts:

Atoms
Nanoscience,

Intelligent computers
Robots

Conguering outer space









LHC, CERN, Geneva, magnets
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' Ricard Feynman, 1939,
APS CalTech:




Richard Feynman, 1939,
APS CalTech:

“There is plenty of Room
at the Bottom!
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Genetic engineering offers fantastic possibilities for the future




E.Eﬁﬂ% imimi

* S B 11 T R

lf Jq.ﬂﬁa.__ IJ .Hui ,,.H._:_

* [ITIEG Egﬁ_‘ﬂﬂ o110

= [ S AT T T ﬁfg * [RTNTIRT Jsuu__ﬁwa

llll.l'.' I -

[ A T .{_ﬂ_: T T
- [T TR T

Al
’I_l L] .l N
g ..._

_ I T ufmm

g il nﬂﬂ.ﬁﬁ T T ._._ﬁ i ..Eﬁﬁ._

Page 23/160

- 100-150 kb

1 80-100

¢0-80

] 40-60

“ Eﬁm__w_ﬂﬁmméa ﬁﬁﬁ.nﬁ“.mumuﬁu

~ AT R O mﬁ!ﬁﬁﬂg
T O T LT T
ﬁga_ﬁ_a?%ﬁéﬁiﬂéxﬁﬂ

CI 0-20 . 20-40

S T O S |

- AT mra!m.ﬁw,ﬂzw I T

i i B - B : & ¥

,azgﬁjqaﬁ ,a? - FH i 3%

]

| 5

K TR N O T i t i T T—

N 7 e II'.II

. ASSEMBLY
CTG GAP

human
Genome

@
| W—
pan
il
=
@
=
et
| -
N
79
QL
=
0
W
)
Q
QL
o
et
W
A8
et
=
t)
73
@
nre
O
()]
£
 —
Q
QL
g
(@)
-
@
2
D
B
b
O




Page 24/160

&ﬁﬂwguﬂr_
"m,%”mﬁﬂ_imﬁ O T wn,ﬁﬂcﬁiusuﬁaﬁa

.Iii l..' | 10 e NN
m i F & %

- (TR Hi ﬁgﬁf

~ (DA ;iﬁ.aﬁégg_ * I TR T T

]

,ﬁ___m:rﬁ.ﬁﬁ_um,mm;.-im
b

ST g1 fﬁ___vgh_”,wn H..H_

- T T T T T

[ 40-60

] | ¥

aa-iﬁsumaui}j ﬁ. :,5_ ﬁ.ﬁ,ﬁﬁ
smgﬁz_ﬂ? ui.-nr

1:] 0-20 . 20-40

1
éidﬁizjgumﬂ_ i h._HJ,HJS,_g

I TR A T

T il
N 7 e . .

zﬁ;igm Ppw__f

CTG GAP

. ASSEMBLY

human
Genome

0
—
]
et
=
@
N -
prvmm)
-
&
73]
QL
=
IS
W
)
©
=
e
D
48]
o |
=
&
)
 Y-—
)
=
@
(@)
£
| -
QL
0
£
)
e
@
9
D
b
O

colonization

Food
water
energy
space







Pirsa: 08050023



Nanotubes

Exclusively carbon atoms,
Young modulus 5 times that of steel,

semi-conducting or metallic, depending on “chirality”

irsa: 08050023 Page 27/160



The information era has just started ...
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The information era has just started ...

Computer software and hardware can become
gigantically faster and better ...
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1980 1988

Moore’s Law
1970 1978
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The Information era has just started ...

Computer software and hardware can become
gigantically faster and better ...

1 Computers can become intelligent, even
| surpass humans ...
ff %|
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The Information era has just started ...

Computer software and hardware can become
gigantically faster and better ...

Computers can become intelligent, even
surpass humans ...

Robots (automatically moving machines,
remotely controlled by computers), can
become very small and universally
adaptable, however,
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The information era has just started ...

Computer software and hardware can become
gigantically faster and better ...

Computers can become intelligent, even
surpass humans ...

Robots (automatically moving machines,
remotely controlled by computers), can
become very small and universally
adaptable, however,

if they are small,
they can see only very badly ... |
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The information era has just started ...

Computer software and hardware can become
gigantically faster and better ...

Computers can become intelligent, even
surpass humans ...
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The information era has just started ...

Computer software and hardware can become
gigantically faster and better ...

Computers can become intelligent, even
surpass humans ...

Robots (automatically moving machines,
remotely controlled by computers), can
become very small and universally
adaptable, however,

if they are small,
they can see only very badly ... |
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All that Earthiis made of, is described by

modern physics, very accurately !
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' and furthermore




" all visible objects in the, entire Universe ...
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all visible objects in the, entire Universe ...

are described by the same physical laws
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Wil humamty conquer the
dlstances |n outer space’?
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Black holes can not be used as “wormholes”
for transportation'!
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Black holes can not be used as “wormholes”
for transportation'!

Why not ?

A black hole generates fremendous tidal forces;
only large ones would be gentle enough not
to tear us to pieces:
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Black holes can not be used as “wormholes”
for transportation'!

Why not ?

A black hole generates tremendous tidal forces;
only large ones would be gentle enough not
to tear us to pieces: c
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Black holes can not be used as “wormholes”
for transportation'!

Why not ?

A black hole generates fremendous tidal forces;
only large ones would be gentle enough not
to tear us to pieces: c

GM,,
M., =M_: v=100,000 sec™
M, =10,000 M. 77
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The possible role of tethers




The characteristic factor is the
strength of a cable compared o

its weight
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The characteristic factor is the ' w Counterweight
strength of a cable compared o
its weight

is expressed in v '\
GigaPascal / (weight/ meter),” oF ot gundizna i

Newton meter-/ka « N 22,300 miles high




The characteristic factor is ﬂ're
strength of a cable compared o

its weight
is expressed in R '\
GigaPascal / (weight/ meter), or Bk e CRBEEY i ma—.
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< Cable

Nm/kg =

kem/sec* m/kg =
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= L1lMDer g

(m/sec)’




The characteristic factor is the
strength of a cable compared o

its weight
is expressed in -
GigaPascal / (weight/ meter), or
Newton meter/ kg .

Tt

Nm/ ke =

kem/sec® m/kg =

(m/sec)’
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Steel: 154 kNMIkg = 392 misec ?
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The characteristic factor is thae : w Counterweight
strength of a cable compared o

its weight
is expressed in - '\
GigaPascal / (weight/ meter),” or e e SERTET
Newton meter/kag .. - - . ‘ 22,300 miles high

Nm/kg =

kem/sec* m/kg =

- - Climber @

(m/sec)
Steel: 154 kNMikg =| 392 m/sec ?

Nano tubes: 48,462 kNm/kg
= | 7 kmi/sec ?







Our motives: curiosity ...
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