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“Big Science, style of scientific and technological research [...]
characterized by large-scale instruments and facilities,

supported by funding from government or international agencies,
in which research is conducted by teams or groups of scientists
and technicians.”

Britannica Online
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What is Big Science?

21 July 1961, Volume 134, Number 3473

Impact of Large-Scale Science
on the United States

Big science is here to stay, but we have yet to make the
hard financial and educational choices it imposes.

Throughout history, societies have ex-
pressed their aspirations in large-scale,
monumental enterprises which, though
nuttnmma.ry for the survival of the

Alvin M. Weinberg

and the motivations of the church build-
ers and the pyramid builders. We build
our monuments in the name of scientific
truth, they built theirs in the name of

SCIENCE

Is Big Sclence Ruining Science?

The English asrronomer Fred Hoyle
recently set off a lively controversy by
arguing against the United Kingdom's
going into large-scale space research.
Hiz argument, which applies to much
of Big Science, is twofold: first, that
the inirinsic scientific interest of space
research is not worth the money and
manpower that goes into it and cer-
tainly does not justify spending more
on it than on any other branch of sci-
ence; and second, that wherever acience
is fed by oo much money, it becomes
fat and lazy. He claims to see evidence
that the tight intellectual discipline
necessary for sciemce B, especially in
America, being loosened. 1 shall touch
later upon Hoyle's first point: Is Big
Science giving us our money's worth?
For the moment 1 want to discuss his
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Big Science in the 20t-21st century
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Big Science in history sl

Is Big Science a feature of modern age?
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“Big Science, style of scientific and technological research [...]
characterized by large-scale instruments and facilities,

supported by funding from government or international agencies,
in which research is conducted by teams or groups of scientists
and technicians.”

Britannica Online
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“Big Science, style of knowledge initiative [...]
characterized by large-scale participation,
supported by funding from communities of people,

in which activities are performed by large groups of experts and
craftsmen.”
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Big Science and economy sl

Is Big Science only relevant to scientists?
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* Large 20th century Big = o
Science projects have = o
generated 3x-7x long term £ o £ |
ROI ces § jz 9"/ p
2 0
_% 20 X
° b d : t i§ 00--29o <> o
... but present day projects E 0o g0 0
already add Value to 402008 2010 2012 2014 2016 2018 2020
economy durlng thelr ---2018 study -O-2020 study

“Big Science in the 21st Century” — I0P Publishing 2023
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Big Science and economy - 16'"-18t" century " FOR
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Age of maritime
exploration helped
establishing centuries of
European global lead
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Is Big Science still “big” today?

22



FUSION

The scale of modern Big Science 37 FOR

ENERGY
1
'.\Q _ud .'K‘ -® -Manhattan
N .
—_ ® ) |
X ] ® -#l-Apollo
S 01 | A g
a ] / N
o [ \ +«¢-+ [TER-EU
T | 4
2 i) 15 times less \
3 ! \
£ é |/
S 0,01 / ’. \
S ".. 000’-.’. .
'.—? l o *.- * .: * .’.°0."
®© A * . > %
S ] X I @ ‘0., *,
< w 7 * d .-,
M g %e
g R PRI 0
S 0001 [
a .
0,0001
1 2 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
Project year

“Big Science in the 21st Century” — I0OP Publishing 2023
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One year of profits vs one year of Apollo (circa 1969)

ts vs one year of ITER (2022)
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* Big Science in the broad sense is a permanent feature of
human history

* Big Science initiatives have significant economic added value —
sometimes they bring global paradigm change

* Big Science is becoming less and less relevant in 215 century
EU economies: can we afford this?
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