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The most frequently asked question

Posted on 15 December 2011 by melissa
By: Frank Linde, director Nikhef

A guaranteed question after all (ok, almost all) of
my public lectures is: “What is the societal
impact of ... ?" In Tuesday night's Dutch talkshow
‘Pauw & Witteman" Jolande Sap (member of
Dutch parliament) asked Robbert Dijkgraaf
(chairman of the KNAW, the Royal Netherlands
Academy of Arts and Sciences) exactly this
question. | already saw it on Jolande's face while
Robbert was giving his excellent explanation
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CERN 4=

much does it cost?

The cost for the machine alone is about 5 billion CHF (about 3 bil-
lion Euro). The total project cost breaks down roughly as follows:

Construction costs Personnel Matenals Total
(MCHF)

LHC machine and 1224 3756 4980
areas’)

CERN share to detec- 869 493 1362
tors

LHC computing (CERN 85 83 168
share)

Total 2178 4332 6510
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10,000 physicists | _6x10° € 15,000 €
~40 years | 10,000x40 ~ manyear
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. CERN DDJ/OC Tim Bemers-Lee, CERN/DD

__ Information Management: March 1989
~— A Proposal

S mlnutes from here' 3 \

\ .m -

Few % of vour internet subscription




0p)
O
9p)
>
i
Q.
@
O
)
-
O
al

0
B
[
S

THE USEFULNESS OF USELESS
KNOWLEDGE

BY ABRAHAM FLEXNER

s 1T not a curious fact that in a world
I steeped i1n urational hatreds which
threaten civilizaton  itsell, men and
women—old and young—detach them-
selves wholly or partly from the angry
current of daily life to devote themselves
to the cultivation of beauty, to the exten-
sion of ;{11(7\\"4‘(‘!"“, to the cure of disease,
to the amelioraton of sufiering, just as
though fanatics were not simultaneously
engaged in spreading pain, ugliness, and
suffering? The world has always been a
SOrTYy and confused sort of [Jl:u'('—yt‘l
poets and artists and scientists have ig-
nored the factors that would, if attended
to, paralyze them. From a practical
point of view, intellectual and spiritaal
life is, on the surface, a useless form of
activity, in which men indulge because
they procure for themselves greater satis-
factions than are otherwise obtainable.
[n this paper 1 shall concern myself with
the question of the extent to which the
pursuit of these useless satisfactions proves
unexpectedly the source from which un-
dreamed-of atility is derived,

mental problems. [ have no quarrel
with this tendency. 1The world in which
we live i3 the only werld about which our
senses can testify. Unless it is made a
lk':'z-r nnl‘;nl, - f ey \\n\:!«’. m ”i-m.
will continue to go to their graves
silent, saddened, and embittered. 1

have mysell spent many years pleading

that our schools should become more
:c.'\ll(‘l'\' SWAre 41’. (L" *\".’ll i“ \\l'xl’."l
their pupils and stucents are destined to
pass their lives. Now T sometimes won-
der whether that current has not become
too strong and whether there would be
sufficient opportunity for a full life if
the world were emptied of some of the
useless things that give it spiritual sig-
nificance; in other words, whether our
copception of what is useful may not
have become too narrow to be adequate
to the roaming and capricious possibili-
tics of the human spirit.

We may Jook at this question from two
points of view: the scientific and the
humanistic or spiritual. Let us take the
scientific first. [ recall a conversation




Infrarood

William Herschell
1800

Y
©
©
| -
@))
=,
O
——
e
)
O
O
O
nd




Jeelbyligq weqqoy @

fe

Infrared
1009% of our |




Palais de l'eléctricité D=
™~ et fontaines luminieuses.

\ !H “.;'
i Q"’A | l n'\h

| i 2060 11 1 !I )

] A

R

Electricity
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“One day sir, you may tax it.”

Michael Faraday's alleged reply to
William Gladstone, then British
Chancellor of the Exchequer, when
asked of the practical value of

electricity (1850).
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Quantum mechanics

Max Planck
1900

“ein Akt der Verzweiflung ... ich war zu jedem Opfer an meinen
bisherigen physikalischen Uberzeugungen bereit ”

© Robbert Dijkgraaf
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ELECTRON

9000000600000
LIGHT HEAVY

ELECTRON

sPARTICLLEZ 10

The ELECTRON is
a fundamental
subatomic particle
carrying a negative
charge. Its mass is
1/1000 that of the
smallest atom. It
participates in
electromagnetic
interactions, and is
typically found
orbiting the nucleus
of an atom.
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Universe cools down =y 1

sterke-kernkracht

zwakke-kernkracht

elektro-zwakkekracht|/

elektro-magnetischekracht

today: | "SR
14 billion years
after the Big Bang




Fundamental forces

Gravity:
Newton (1666)

Electro-Magnetic:
Maxwell e.a. (1873)

Weak nuclear:

Fermi e.a. (1934)

Strong nuclear:
Yukawa e.a. (1935)
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wavelength

f

frequency

Vv
velocity




‘§

2

radio microwave laser  Y-radiation
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1897 CRT: discovery of the electron
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Scientists from the RAND Corporation bave created this model 10 illustrate bow a “bome computer™ could look like in the
year 2004, However the needed technology will not be economically feasible for the average bome. Also the scientists readily
admit that the computer will require not yet invented technology to actually work, but 50 years from now scientific progress is
expected 10 solve these problems. With teletype interface and the Fortran language, the computer will be easy ro use.







CERN’ s 1st computer: Wim Klein
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Who achieved this? Politicians, economists, lawyers or ...:
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Light bulb

Candle Edison Fluorescent light | Ep

? 1880 Hewitt Losev |
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