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“La respuesta es la
ignorancia. El
remedio es todavia
desconocido”

-1899-

Henry A. Rowland
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"Este que veis aqui, de rostro
aguileno, de cabello castario,
frente lisa y desembarazada, de
alegres ojos y de nariz corva,
aunque bien proporcionada; las
barbas de plata, que no ha veinte
anos que fueron de oro, los
bigotes grandes, la boca pequenia,
los dientes ni menudos ni
crecidos, porque no tiene sSino
seis, y ésos mal acondicionados Yy
peor puestos, porque no tienen
correspondencia los unos con los
otros..."

Cervantes
Prologo de las Novelas Ejemplares (1613)
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Vivimos mas

Our World
in Data
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Taobal child mortalit Qur World
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“no hay duda, lo mas poético,
mas poetico que las flores y mas
gue las estrellas,
es no enfermar?”

Chesterton



Vivimos mejor

EXTREME POVERTY RATE FROM 1800 TO TODAY

100%

Share of humanity

living on Level |
on less than $2/day.

Dollars adjusted for

inflation and price differences.




What Is science?

Experiment- Nullius in verba










Science I1s Greek




Encantamiento jonico
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LECCIONES DE LOS PENSADORES GRIEGOS

 racionalidad
e matematizacion

 analisis de "interiores" de las cosas, en busca de
sus constituyentes ultimos

* sintesis teorética, propuesta de principios basicos






The conceptual structure of
Science Is the most important
collective cultural work of mankind,

the most beautiful collective work
of art of mankind

GULTURE



Wissenschaft und Bewusstseln
(Bildung und Werte)

“Die Wissenschatft ist an die Stelle der Metaphysik getreten.

Fragen, so alt wie die was der Ursprung des Universums ist oder woraus
Materie gemacht ist, werden in den grossen Laboratorien angegangen. (...)
Die Wissenschatftler erfinden neue Weltbilder, grandiose Metaphern wie
Schwarze Loecher oder Elementarteilchen. Die scharfe Trennung zwischen
Wissenschaft und Literatur, die es noch im 19. Jahrhundert gab, existiert

nicht mehr”
Hans Magnus Ezensberger
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Historia del Universo
Aparicion de los atomos

Hoy
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T h ( : m 1 ( : I d The 13.8 billion year history of the universe scaled down to a single year, where
e OS I C G e n O r the Big Bang is January 1% at midnight, and right now is midnight 1 year later
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LA HISTORIA DEL COSMOS EN UN ANO
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Big Bang
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EL ULTIMO DIA...

22.30.00 Primeros seres humanos

EL ULTIMO MINUTO ...

23.59.00 Pintura rupestre
23.59.30 Neolitico
23.59.53 Guerra Troya

23.59.55 TODA LA CIENCIA




Los constituyentes
ultimos de la materia son
muy pocos y obedecen a

leyes de gran simetria.




J

Electromagnetismo
Nuclear débil
Y

Y
109p01193|3

Y
Iepuelsa O|9apoN

Nuclear fuerte




e las cosas es vasto, inmenso e
ftamente variado. Es inexhaustible. Porque
son inexhaustibles las posibilidades, tanto en el
mundo inanimado de copos de nieve y galaxias,
como en el animado de felinq oS,
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Asymmetry

Psychology

gy

Sociology

' their complexity

2SS



Ingenieria minas, energia, hidraulica...

L

Extraccion de recursos

T
Materia y energia

Producciony gestion de
recursos naturales

( L . :
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Produccidn de bienes manufacturados Ingenieria industrial, naval, aerondutica...
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Dos grandes revoluciones
en el siglo XX:

los Quanta

y
la Relatividad
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* Planck (1900)
* Einstein (1905)

 Niels (Henrik David) Bohr (1913)
NUgVie GRRIGRSERLFHERY €1 BlJaEiRReEr

C@éﬂQ'@? déPiglo XX las bases de la
 Werner Karl Heisen ef?S(1924)

« Wolfgang Panp(?y Jee!
« Erwin Schrodinger (1926)
 Max Born (1926)

« Paul (Adrien Maurice) Dirac (1928)




* Planck (1918)

* Einstein (1921)

* Bohr (1922)

1 D& BHRWE @ggl’@n galardonados con
. Heisehpegiopbel de Fisica:

» Pauli (1945)

« Schrodinger (1933)

 Max Born (1954)

» Dirac (1933)
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Dualidad onda-corpusculo



Ap Ax > h/2

Principio de
Incertidumbre




Schraodinger Cat
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Enredo cuantico



Atom
Nanotechnology
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Todo esta hecho de atomos
Indestructibles, inmutables,
cualitativamente
Indiferenciados,

gue solo difieren entre si

en la figura, posicion u orden.

Solo la razon puede llegar
a los atomos,
nunca los sentidos.






Titus
Lucretius
Carus
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Una modesta foto ...






... da paso a
una gran
revolucion




La estructura del ADN explica la naturaleza y la replicacion del
material genético
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La fuente de la juventud
Lucas Cranach -,1546
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...pero era cuestion de tiempo
descubrir la estructura del ADN



an example...

X-Ray Diffraction
Réntgen  Von Laue- Bragg

1896 l 1912-14
LY -. LA

... From what is
light to what is life

CCV Theory 1952
Franklin-Wilkins 1952

M | A ' Englneering
“Scribbles that change e || g
the course of human IR

Triplet Code 19671-66 TGCACTTGAACGCATGCT

. 12 -
affaIrS DNA < »RNA —»PROTEINS Sequencing 197577 m
through the festory P T

Amand A. Lucas,
Classe des Sciences —
Académie royale de Belgique RTERNATIONAL JOURNAL GF GUANTUM GHEWTSTRY




Todas las olas del mar deben la belleza de

su perfil a las que las preceden y se retiran
Andre Gide
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LIBERTAD

CREATIVIDAD



SR e : IR R I TR,
'- REPORT ATTENDANCE AT A MUSICAL CONCERT DATED .

"« Much effort was absorbed in the playing of demi-quavers. This
seems an excessive refinement, and it'is recommended that all

In' research, as in music, blind bureaucracy has the
effect of the destroying imaginative creativity. If that'is
truly valued, it must remain free from bureaucratic
excesses.

' redundant passages were eliminated the concert could be
reduced from 2 hours to 20 minutes.

Y » Finally, it should be appreciated that if Schubert had

\ attended to all matters he would certainly have finished his

symphony

Slnfon |a macabada

Franz Schubert, 1822



More important and even more profitable than
regulations and fixing targets to science iIs to
create an atmosphere, an environment in
which creativity can freely flourish.







INVESTIGACION FUTURA.
NO CONCENTRARNOS SOLAMENTE
EN LO APLICADO




The Many Virtues of Basic Science: I. Clinical Medicine

1894 X-Rays

1932 Antimatter

1950 Nuclear Magnetism
1912 Radioactive Isotopes
1934 Cyclotron

1957 Lasers

1986 Polymerase Chn Rctn
1928 Penicillin (by chance!)
1953 DNA Structure

CAT Scanners

PET Scanners

MRI Scanners
Brachytherapy

Particle Beam Therapy
Microsurgery

Forensic Medicine

Disease Control

Gene Therapy




ll. Basic Science and Information Technology

« 1888 Radio Waves * Wireless Transmission

« 1947 Holography « Secure Credit Cards

« 1947 Transistors « 1st Computer Revolution

« 1951 Integrated Circuits « 2nd Computer Revolution
« 1966 Optical Fibers * Rapid Data Transmission
« 1976 PK Cryptography » Secure Data Transmission
« 1988 Giant Magnetoresistance » Disk Readout

« 1986 High T Superconductors * Energy Storage (?)

« 2012 Quantum Manipulation * Quantum Computers (?)

All but two of these discoveries earned Nobel Prizes!

*Cortesia de S. Glashow



LA RIQUEZA DE LAS NACIONES

se debera cada vez mas a

LA RIQUEZA DE LAS NOCIONES
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“Regard science and
technology as our primary
productive force,

talent as our primary resource,
and innovationa as our primary
driver of growth”

Xi Jinping

Nature, 2022




We are not at the end of
sclence, but at the
beginning...

The law of conservation
of Ignorance



MISTERIO MISTERIO
MISTERIO MISTERIO
MISTERIO MISTERIO
MISTERIO MISTERIO

MISTERIO MISTERIO

MISTERIO

La expansion de las fronteras del
conocimiento nos pone en contacto con lo
desconocido*




Fotografia: Lupe de la Vallina



M. Faraday

“‘La gran belleza de nuestra ciencia es gque su avance,
lejos de agotar el campo de investigacion, en algun
grado abre las puertas a un conocimiento mas vasto y




NECESIDAD DE UNA CULTURA CIENTIFICA




“So, as long as science Is humble enough,
and open enough, and transparent
enough to accept the self-correction itis a
beautiful process.”

Dr. Fauci



Koldo Mitxelena

“Ez naizela honera
agertu neure etxerako
edo neure etxearen
alde mintzatzeko
asmotan. Geure
etxearen alde, guztion
etxearen alde mintzatu
nahiko nuke”




“Where is the wisdom
we have lost in knowledge?

Where is the knowledge
we have lost in information?”

T. S. Eliot

- “Choruses from the Rock”




The big challenges of mankind,
energy, health, food, water, balance with the
natural environment, inequality and increase of
intolerance and fundamentalism ... will not be
solved with less science and less education, but
with more SCIence and more Educatlon

' | oo 00 " | ' S ok S
He that WI|| not agply new
N remedies, must accept new evils,
for time'isthe greatest. innovator”

F. Bacon
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Science was a
passing phase of
human culture and is
now fortunately
over”

George Stelner, conference entitled “Is science nearing its
limits?”



