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2023

CELEBRATE SEVERAL ANNIVERSARIES

. 50 years of the IWMFP (1973)

. 40 years of the return of Spain to CERN (1983)

. 50 years of the discovery of neutral currents at CERN (1973)

. 40 years of the discovery of the Z and W± bosons at CERN (1983)

DISCLAIMER

. TO SUMMARIZE HIGH ENERGY PHYSICS IN SPAIN DURING THE                                             

LAST FIFTY YEARS IS A TOO MUCH AMBITIOUS ENDEAVOUR

. REVIEW THE LESS KNOWN PERIOD OF TIME (1962-1983):

THE CONSTRUCTION OF THE HEP EXPERIMENTAL COMMUNITY  

APOLOGIES
OVERVIEW SIMPLIFIED, INCOMPLETE, BIAS            

CERN, 50 Aniversario, Manuel Aguilar /  Revista Española de Física , Volumen 18, Número 4, 2004 

Prestigious Discoveries at CERN, Roger Cashmore, Luciano Maiani, Jean-Pierre Revol, Springer, 2003

Luigi Di Lella / CERNCOURIER, January/February 2023, Sanje Fenkart / CERNCOURIER, July/August 2023



CERN-MEYRIN 1952

HIGH ENERGY PHYSICS IN SPAIN 
INEVITABLY ASSOCIATED TO CERN



LHC

CERN (1954−2023)



CERN (1954-2023)



CERN
The CERN convention was signed in 1953 by the 12 founding states Belgium, Denmark, 
France, the Federal Republic of Germany, Greece, Italy, the Netherlands, Norway, Sweden, 
Switzerland, the United Kingdom and Yugoslavia, and entered into force on 29 September 
1954.

23 Member States

9 Associated Member States

3 In the process of being Member States

9 Countries / Organizations & Observers



CERN
• 2.658 Staff (31.12.2022)

• 900 Fellows, 377 Aprendices, Others 597 + 542 

• 13.376 External Users, 16.934 Total Users 

• Budget (2023): 1.395 MCHF 

• Member States Contributions (2023):  1.175 MCHF  
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SPAIN AT CERN 

Spanish Contribution to 2023 Budget: 

85,3 MCHF; 7,26 % 

CERN Staff Members : 162; 6,1 % 

External Users: 405; 6,7 %  



SPAIN & CERN 
MEMBER STATE : 1962−1968; 1983− 

BOE.-Núm. 217, 10 septiembre 1962, 12889

Instrument of accession signed on

August 10,  1962

BOE.-Núm. 32, 7 febrero 1984, 3099

Instrument of accession signed on 

November 3,  1983



ESPAÑA & CERN 
MEMBER STATE: 1962−1968

December 1960 

CERN Council decided to admit Spain  as CERN’s 14th Member State

6 June 1962 

Entry into force of Spain’s Membership at CERN

CERN Budget : ~ 70 MCHF; Spain’s contribution: ~3 MCHF (4,21 %)

December 1963 

Council accepts to reduce Spain’s contribution by the following  percentages:     

1964 : 50 % , 1965 : 35 % ,  1966 : 20 %

December 1966 

Council decided to reduce Spain’s contribution for 1967 by 20 %

December 1967

Council decided to maintain Spain’s contribution for 1968 at the level decided for 1967

Summer 1968

Spain asks the Council to reduce its contribution by 50 % for the next 5 years, and 

subsidiarily announces its withdrawal from CERN at the end of 1968 

31 December 1968

Withdrawal of Spain from CERN Membership becomes effective  



ESPAÑA & CERN 
MEMBER STATE: 1983− 

February 1982 

Application for Membership by Spain

June 1982 
Council Resolution readmitting Spain as Member of CERN, with a 6 year  transitional scheme of reduced  

contributions, (contribution reduced to 30% to 83 % of the normal contribution)  

January 1983
Spain’s membership becomes effective     

1992-1993
Delay in payments of the contributions. Major conflict     

May 1994
Request by Spain to reduce the Spanish contribution to CERN over 5 years  from 1994 to 1998, 

equivalent  on an average reduction of 23 %, to be reimbursed during the years 1996-1999

June 1994
Council Resolution accepting this request and the proposed scheme

OBVIOUS CONCLUSION: SPAIN IS NOT THE MOST RELIABLE PARTNER

November 2012
CERN Director General R. D. Heuer: Spain owns to CERN 137 MCHF (110 M€)

2011-2012
Delay in payments of the contributions. Major conflict  



THE  SIXTIES

THE BEGINNING



IN THE  EARLY SIXTIES

SPAIN WAS A COUNTRY WITH 

• NO TRADITION IN MODERN PHYSICS

• LOW LEVEL TEACHING OF MODERN 

PHYSICS AT THE UNIVERSITIES 

• NO EXPERIMENTAL FACILITIES 

• RATHER FRAGILE  INDUSTRIAL AND 

TECHNOLOGICAL INFRASTRUCTURES



THE  SIXTIES

THE FOUNDATIONS OF 

THEORETICAL PHYSICS

P. PASCUAL 

(1934-2006)
A. GALINDO 

1934-

F.J. YNDURÁIN 

(1940-2008)

JOSÉ BERNABÉU 

1945-



SIXTY YEARS LATER, THEORETICAL PHYSICS IN 

SPAIN HAS BECOME A LARGE, PRESTIGIOUS AND 

WELL RECOGNIZED COMMUNITY AT THE 

INTERNATIONAL LEVEL

WELL ESTABLISHED GROUPS IN BARCELONA, 

GRANADA, MADRID, SANTIAGO DE COMPOSTELA, 

VALENCIA, ZARAGOZA, SANTANDER …. 

OUTSTANDING RESEARCH IN FRONTIER FIELDS



THE  SIXTIES

1962:  SPAIN BECAME CERN 

MEMBER STATE

FAIRLY MODEST ACTIVITIES IN EXPERIMENTAL  

HIGH ENERGY PHYSICS

AT THE JUNTA DE ENERGIA NUCLEAR (1962): 

SCANNING OF PICTURES FROM CERN BUBBLE CHAMBERS 

(Bruno Escoubés, Salomé de Unamuno)

AT THE UNIVERSITY OF VALENCIA (1952): 

ANALYSIS OF EMULSION PLATES 

(Joaquín Catalá, Fernando Senent, José Aguilar, José 

Casanova)



E. VILLAR, A. FERRER, J. CATALÁ, A. RUIZ …  

C. SÁNCHEZ DEL RÍO  

JEN & CIEMAT, MARID (1951)

J.M. OTERO DE NAVASCUES

WERNER HEISENBERG

IODV (1940’s)

J. CATALÁ 

SANTANDER, CANTABRIA UNIVERSITY

VALENCIA UNIVERSITY, IFIC 

1970’s



THE  SIXTIES
October 1965 

JEN organized a 2 year post graduate course to train young students from 

several Universities (Madrid, Barcelona, Zaragoza) in theoretical and 

experimental HEP

Teachers:

Alberto Galindo, Ángel Morales, Rafael Nuñez Lagos, Salomé de Unamuno, 

Bruno Escoubés, Ramón Ortiz de Fornaguera 

Attendees: 

Universidad Complutense: Manuel Aguilar, Juan Antonio Rubio, Álvaro de Rújula, 

Antonio Ferrando, José Luis Sánchez Gómez, Ramón Fdez. Álvarez Estrada 

Univeridad de Barcelona: Benjamín Carreras, Luis Oliver 

Universidad de Zaragoza: Miguel Ángel Goñi, Lorenzo Abellanas

1966
Antonio Lloret, from the French École Polytechnique, was hired to 

organize at JEN an experimental HEP group and to start a 

collaboration with CERN. In particular to train young students. Several 

of the participants in the JEN HEP Course profited from this initiative.



A MAJOR UNEXPECTED BLOW 

DECEMBER 1968

SPAIN DROP OUT FROM CERN 

Antonio Lloret, Salomé de Unamuno, Bruno Escoubés left JEN.

Some of the doctoral students at CERN decided to stay there or

move to other Laboratories. 

Few people (mostly doctoral students) remained at JEN analysing

data from CERN bubble chambers (Antonio Ferrando, Miguel 

Tomás). They were joined by Rafael Llosá and Pedro Ladrón de 

Guevara from Valencia. 

The support from the CERN group led by Lucien Montanet was of 

paramount importance for the survival of the JEN Team.  

THE RETURN TO CERN TOOK 15 YEARS 



A MAJOR UNEXPECTED BLOW 

DECEMBER 1968

LOOKING FOR AN EXPLANATION 

CONTROVERSIAL DECISION AT THE TIME THAT 

SOME INICIATIVES WERE IMPLEMENTED TO 

IMPROVE THE SCIENTIFIC AND TECHNOLOGICAL 

RETURNS FROM CERN MEMBERSHIP 

CERN LABORATORY II: SPAIN SUBMITTED ITS 

CANDIDACY TO HOST THE SPS IN EL ESCORIAL, 

BUT IT WAS NOT ON THE SHORT LIST OF 

CANDIDATES

MAJOR UPSET, PROBABLY A RISKY ALIBI ….



THE  SEVENTIES



SACLAY 81cm BC

CERN 2m BC

BUBBLE CHAMBER PHYSICS
1971 – 1972 

Juan Antonio Rubio (in 1971) and Manuel Aguilar (in 1972) came back to  JEN 

from CERN and BNL. Fernando Barreiro, Marcos Cerrada and Enrique Fernández  

joined in 1971 the HEP Group as doctoral students. JEN management decided

to allocate new resources. CERN strengthens its support.

80-inch BNL



BUBBLE CHAMBER PHYSICS

EXPERIMENTS (HADRON SPECTROSCOPY, REACTION DYNAMICS)

proton-antiproton annihilations, K―p and  π ―p interactions

EXPERIMENT PROPOSED AND APPROVED IN 1973 BY THE 

TRACK CHAMBER COMMITTEE  

“Study of Hypercharge Exchange Reactions and Resonance 

Properties in π ―p interactions at 3,95 GeV/c in the 2m 

CERN Bubble Chamber”

CH. PEYROU
R. ARMENTEROS

L. MONTANET 



IWMFP 
“INTERNATIONAL WINTER MEETING ON FUNDAMENTAL 

PHYSICS”

It was in the course of a visit of Lucien Montanet to JEN, during the Xmas 1971-
1972 break, that he suggested to organize a Winter Meeting  similar to the very

successful Rencontres de Moriond. The goal was to invite  prestigious foreign
physicists to lecture to a young audience on some of the most fashionable

ongoing topics. 

Juan Antonio Rubio, Paco Ynduráin and Manuel Aguilar easily convinced of the
goodness of his suggestion. 

The first edition of the IWMFP took place in  Formigal 
(Spanish Pyrenees) on 5-10 February 1973; 36 participants, 28 talks. 

The suject was: 
“Hadron Interactions: Theory, Phenomenology, Experiment”



Il 

IWMFP 
“INTERNATIONAL WINTER MEETING ON 

FUNDAMENTAL PHYSICS”

FORMIGAL 1973 FORMIGAL 1997

Pedro Ladrón de Guevar, Eduardo de Rafael,
Paco Ynduráin, Enrique Fernández, Manuel Aguilar



JACA 1994

EL PAULAR 1978

CANDANCHU 1977

SANTILLANA  1984

SANT FELIU 1986

PEÑISCOLA 1988

SANTANDER 1990

SANT FELIU 1991

COMILLAS 1995

FOMIGAL 1997

SANLÚCAR 2000

LA TOJA 1998

SITGES 2001

SOTO CANGAS 2003

JACA 1993

ALICANTE 2004

EL ESCORIAL 2006

BENASQUE 2009

SANTIAGO 2007

CANFRANC 2011

JACA 2002

BENASQUE 2005

LA PALMA 2010



WINTER MEETING & LIST

XXVI.                  1998, La Toja, (USC)

XXVII.                 1999, Sierra Nevada, (UGR)

XXVIII.               2000, Sanlúcar de Barrameda, (CIEMAT)

XXIX.                  2001, Sitges, (UCM)

XXX.                    2002, Jaca, (UZAR)

XXXI.                  2003, Soto de Cangas, (UO)

XXXII.                2004, Alicante, (IFIC)

XXXIII.               2005, Benasque, (IFAE-UB)

XXXIV.                2006, El Escorial, (UAM)   

XXXV.                 2007, Santiago de Compostela, (USC)      

XXXVI.               2008, Baeza, (UGR)                  

XXXVII.             2009, Benasque, (CIEMAT)

XXXVIII.            2010, La Palma, (UCM)

XXXIX.               2011, Canfranc, (UZAR)

XL.                      2012, Benasque, (IFIC)

XLI.                    2013, Santander, (IFCA)

XLII.                   2014, Benasque, (UAB, UB, IFAE)

XLIII:                 2015, Benasque, (USC, UZAR, CIEMAT)

XLIV.                  2016, Madrid, (UAM)

XLV.                    2017, Granada, (UGR)

XLVI.                  2018, Salamanca, (CIEMAT)

XLVII.                 2019, Aranjuez, (UCM)

XLVIII.               2021, Benasque, (UZAR)

XLIX.                  2022, Benasque, (IFIC)

L.                         2023, Santander, (IFCA) 

Today we are celebrating its 50th Anniversary
LONG LIFE TO THE WINTER MEETING

Prestigious speakers: J. Steinberger, G. Charpak, M. Veltman, 
J. Cronin, C. Rubbia, S. Ting, B. Barish, …



MEETING IN SIGÜENZA - 1981 
ATTENDED BY CHARLES PEYROU AND CARLOS SÁNCHEZ DEL RIO

FIRST IDEAS TO WORK UP A ROAD MAP TO RETURN TO CERN

UNDENIABLE, BY SHEER DETERMINATION, JUAN ANTONIO RUBIO 

(1944-2010) KEPT THE PROJECT OF RETURN TO CERN ALIVE, ENDING 

SUCCESSFULLY IN 1983

EVERYBODY  AGREE  



THE  EIGHTIES

THE WAY TOWARDS PARTIAL 

CONSOLIDATION AND GROWTH



THE EUROPEAN HYBRID SPECTROMETER AT CERN 
A Facility to Study Multi-Hadron Events Produced in High Energy 

Interactions (1979-1989)

NA16, NA23, NA27 

Hadronic Production Properties



S.C.C.TING (1981)

INVITATION TO JOIN MARKJ (PETRA) AND L3 (LEP)

José Salicio, Bernardo Adeva, Carlos Mañá, 

Javier Berdugo

Later on: Manel Martínez, Lluis Garrido

Later on: Juan Fuster (CELLO)



SPAIN BACK AT CERN (1983)

1984: CERN 30th ANNIVERSARY 2004: CERN 50th ANNIVERSARY



STEERING PLAN FOR HEP (1984)

J.A.  RUBIO, M. AGUILAR,   A. FERRER,  

C. PAJARES,  P. PASCUAL,  R. OTERO



STEERING PLAN FOR HEP (1984-1987)

JEN-CIEMAT

U. VALENCIA (IFIC) 

U. SANTANDER (IFCA)

U. ZARAGOZA

CSIC MADRID

U. BARCELONA

U. GRANADA

U. OVIEDO

U.A. BARCELONA (IFAE)

U.A. MADRID 

U. SANTIAGO DE COMPOSTELA

CREATION OF THREE CHAIRS AT THE 

. UNIVERSITY AUTONOMOUS OF BARCELONA: ENRIQUE FERNÁNDEZ 

. UNIVERSITY AUTONOMOUS OF MADRID: FERNANDO BARREIRO

. UNIVERSITY OF VALENCIA: ANTONIO FERRER

• PROTOTYPE FOR THE NATIONAL R&D PLAN (1986)

• IMPLEMENTED A NOVEL REVIEW PROCESS BY EXTERNAL REFEREES

• SET-UP OF THE FIRST RESEARCH COMPUTER NETWORK (FAENET)



NATIONAL PROGRAM OF HIGH ENERGY 

PHYSICS (1988-2023)

MANAGERS

José Bernabéu, Enrique Fernández, Manuel Aguilar, Antonio 
Ferrer, Domenec Espriu, Juan Fuster, Francisco del Aguila, 
Mario Martínez, María José García Borge, Pilar Hernández

ALTHOUGH THE PROGRAM HAS BEEN EFFICIENTLY MANAGED 
AND THE OVERALL COMMITMENTS HAVE BEEN SATISFIED, THE 

COMMUNITY EXPRESSED IN SEVERAL OCCASIONS THE 
ADVANTAGE OF HAVING A SPECIFIC INSTITUTE FOR HEP AND 
VARIOUS  PROPOSALS WERE PUT FORWARD FOLLOWING THE 

FRENCH (IN2P3) AND ITALIAN (INFN)  MODELS.

Jaca (1977) Barcelona (1989)
Toledo (1993)



NATIONAL PROGRAM OF HIGH ENERGY 

PHYSICS (1988-2023)

ON MARCH 10, 1994, THE MINISTRY OF EDUCATION AND SCIENCE PROPOSED TO
CERN A SOLUTION TO PAY CERN THE ACCUMULATED DEBT IN 1994 DUE TO THE
DELAY IN THE 1992 AND 1993 PAYMENTS.

. Spain will pay CERN the accumulated debt in 1994

. CERN wiil grant Spain a 30 percent temporary reduction in its contribution for five years, starting in 1994

. Spain will improve its scientific and tecnological infrastructures in HEP

ON SEPTEMBER 6, 1994, THE GENERAL SECRETARY OF THE Plan Nacional de I+D, COMISIÓN 

INTERMINISTERIAL DE CIENCIA Y TECNOLOGÍA, CHAIRED A MEETING TO DISCUSS IN DEPTH THE 

POSSIBLE CREATION OF AN INSTITUTO NACIONAL DE FÍSICA DE ALTAS ENERGÍAS, FOLLOWING 

NEW RULES PUBLISHED ON DECEMBER 15, 1993 in BOE núm. 299 (29705 Orden de 24 de noviembre 
de 1993 sobre Institutos y Centros con Patronato del Consejo Superior de Investigaciones 
Científicas).

The team composed by Bernardo Adeva, Manuel Aguilar, José 
Bernabéu, Enrique Fernández, Mariano Quirós, Pedro Pascual 
was instructed to produce a document for the creation of the

Centro Español de Física de Altas Energías

Several versions of the document were circulated during
1995, the last one on January 6, 1996. 



NATIONAL PROGRAM OF HIGH ENERGY  

PHYSICS (1988-2023)

CONVENIO PARA LA CONSTITUCIÓN DEL PATRONATO DEL CENTRO  ESPAÑOL DE 

FÍSICA DE ALTAS ENERGÍAS, DE CONFORMIDAD CON LA ORDEN DE 24 DE

NOVIEMBRE DE 1993  SOBRE INSTITUTOS Y CENTROS CON PATRONATO DEL 

CONSEJO SUPERIOR DE INVESTIGACIONES CIENTÍFICAS  

En Madrid, a 26 de junio de 1995

The starting budget of the new Institute was 100 Mpts,
approximately 25% of budget of the ongoing National
Program. The management of the new Institute was
going to be located at the premises of CSIC in Madrid.



NATIONAL PROGRAM OF HIGH ENERGY  

PHYSICS (1988-2023)



NATIONAL PROGRAM OF HIGH ENERGY  

PHYSICS (1988-2023)



NATIONAL PROGRAM OF HIGH ENERGY  

PHYSICS (1988-2023)



NATIONAL PROGRAM OF HIGH ENERGY  

PHYSICS (1988-2023)

ON 14 APRIL 1896 THE V LEGISLATURE ENDED, 
A NEW GOVERNMENT WAS IN PLACE AND 

THE NEW ADMINISTRATION DID NOT 
CONSIDER A PRIORITY TO CREATE THE  

Centro Español de Física de Altas 
Energías



COORDINATION EFFORTS TOWARDS THE CREATION 

OF A NATIONAL CENTRE

Santiago (1995)

Gran Canaria (1997)

Valencia (1999)

Sevilla (2001)

Madrid (2003)

Orense (2005)

Granada (2007)       

HIGH ENERGY PARTICLE PHYSICS DIVISION

AT THE ROYAL SPANISH PHYSICS SOCIETY

Ciudad Real (2009)

Santander (2011)

Valencia (2013)

Gijón (2015)

Santiago (2017)

Zaragoza (2019)

Murcia (2022)  

CPAN / CENTRO NACIONAL DE FÍSICA DE PARTÍCULAS, 

ASTROPARTÍCULAS Y NUCLEAR 

(DOMENEC ESPRIU, ANTONIO PICH, MARCOS CERRADA)

Programa CONSOLIDER-Ingenio 2010 (2005) 

(400 researchers, 26 groups)

XV CPAN DAYS (2023)

(MARÍA JOSÉ COSTA, CARLOS SALGADO)



PARTICIPATION IN THE CONSTRUCTION OF 

ALEPH, DELPHI, L3

L3: CIEMAT-MADRID

DELPHI: 

IFIC-VALENCIA,

IFAE-SANTANDER

ALEPH: IFAE-BARCELONA

THE LARGEST UNDERTAKING IN THE MID 80s 



L3-MUON SPECTROMETER 

CIEMAT (1983-1989)

ALEPH LUMI. 

MONITOR & FALCON
DELPHI FEM & TOF PRINCE OF ASTURIAS

KING FELIPE VI



PARTICIPATION IN 

PLUTO-TASSO-ZEUS (PETRA-HERA)

(1984) 

F. BARREIRO (UAM)

1986: CIEMAT JOINS UA1 (1986) 

A. Ferrando, T. Rodrigo, …  

C. Albajar (UAM)

ISOLDE  

(1985)

M.J. GARCÍA BORGE,  CSIC-MADRID. 
LATER JOINED BY  IFIC, VALENCIA



CANFRANC UNDERGROUND       

LABORATORY (1985)

JULIO & ANGEL MORALES

U. ZARAGOZA

HEGRA 
(High Energy Gamma Ray

Astronomy)   experiment AT IAC 

(1987)

VICTORIA FONSECA, UCM 



THE LAST 35 YEARS

VISIBILITY, RECOGNITION, 

“MODERATE” SUCCESS

GREAT DEAL OF PROGRESS 

ACHIEVED PLENTY OF WORK AHEAD



SCIENTIFIC EXPLOITATION OF LEP 

DATA

DELPHI: 

IFIC-VALENCIA,

IFCA-SANTANDER

L3: CIEMAT-MADRID

ALEPH: IFAE-BARCELONA



SMC (Spin Muon Collaboration)-NA47 

@ CERN (1995)

U. Santiago de Compostela

PS212-DIRAC @ CERN (1996)
Lifetime Measurement of 

π+ π- atom lifetime of 1fs
U. Santiago de Compostela

IAXO  (International Axion Observatory) 

(2012) U. Zaragoza

CAST @ (CERN Axion Solar 

Telescope) (2000) U. Zaragoza

Baby IAXO  proposal to 

DESY approved in 2019

U. Zaragoza



HERA-B @ DESY (1996)

U. Barcelona 

nTOF @ CERN (1994)

CIEMAT, IFIC, UPC, UPM, U. Sevilla, U. de Santiago de Compostela



IFCA-SANTANDER 

JOINS CDF (1999)

TERESA RODRIGO

IFAE, CIEMAT 

JOINED LATER (2003, 2005)

IFIC JOINS BaBar

AT SLAC B FACTORY 

(2004)



Korea and CERN /  July 2009Korea and CERN /  July 2009 52

HIGH PRIORITY: 

PARTICIPATION IN THE LHC 

PROJECT 



CONTRIBUTIONS TO THE  

CONSTRUCTION OF THE LHC

1/3 of the dipole cryostats

30%  of the cryoline components

P5 civil engineering

2000 small SC magnets



PARTICIPATION IN THE 

CONSTRUCTION OF ATLAS, CMS, LHCb 

CMS: CIEMAT, IFCA, 

UA MADRID, U OVIEDO ATLAS: IFAE, IFIC, UA MADRID LHCb: UB-ICC, U SANTIAGO, U RL



CRYOSTATS  ATLAS SC TOROIDS, CMS HCAL

FCM-ASTURIAS



ATLAS  TILE CALORIMETER
IFAE-BARCELONA & IFIC-VALENCIA



IFIC-VALENCIA



U.A. MADRID

ATLAS Electromagnetic Calorimeter
ACCORDION STRUCTURE



CIEMAT-MADRID

CMS Central Muon Spectrometer



IFCA-SANTANDER

CMS Muon Spectrometer
Alignment System



U. SANTIAGO DE COMPOSTELA

LHCb INNER TRACKER



U. BARCELONA

LHCb INNER TRACKER



PIC 
PUERTO DE INFORMACIÓN CIENTÍFICA

LHC TIER 1

CIEMAT – GENERALITAT DE CATALUNYA 

CONSORTIUM (2003)



The Worldwide LHC Computing Grid (WLCG)

Tier-0 (CERN):

•Data recording

•Initial data 

Reconstruction

•Data distribution

Tier-1 (12 centres):

•Permanent storage

•Re-processing

•Analysis

•Simulation

Tier-2  (68 federations

of >100 centres):

• Simulation

• End-user analysis



CMS

ALICE

LHCb

ATLAS

PARTICIPATION IN THE COMMISSIONING OF THE 

DETECTORS, DATA TAKING & PROCESSING, 

DATA ANALYSIS, RESULTS, UPGRADES

HIGH VISIBILITY (ICHEP 2014, VALENCIA)



COLLATERAL EFFECTS

THE SAGA OF THE TAU CHARM FACTORY



THE SAGA OF THE TAU CHARM FACTORY



ALBA SYNCHROTRON

BARCELONA (2003-2010) 

RAMÓN PASCUAL



 
~90% of the matter in the 

Universe is not visible, called 
Dark Matter 

 
 
 

Collisions of Dark Matter will 
yield characteristic distributions 

of charged cosmic rays which 
can be detected by AMS. 

 
 

COSMIC RAY  PHYSICS



MAGIC (1997)
IFAE, U.C. MADRID, U.A. BARCELONA, CIEMAT, …

MANEL MARTÍNEZ



AMS (1997) CIEMAT, IAC

DISCOVERY  PRECURSOR FLIGHT



AMS (2011) ENDEAVOUR FLIGHT 



a storey

Junction
Box

40 km to
shore

• 12 lines
• 25 storeys / line
• 3 PMTs / storey
• 900 PMTs 

~70 m

350 m

100 m

14.5 m

Submarine linksAnchor/line socket

Buoy

1997: ANTARES (IFIC)

JUANJO HERNÁNDEZ



KM3NeT/ARCA (2012)
IFIC, U. GRANADA, U. P. VALENCIA, IEO, ICM-CSIC 

KM3NeT-It (Sicily, Italy)
ARCA Detector (Astroparticle Research with Cosmics in the Abyss)

KM3NeT-Fr (Toulon, France) 

ORCA Detector (Oscillation Research with Cosmics in Abyss)

ARCA Detector: 200 detector units, each a vertical line of 700 m 

hosting 18 modules equipped with ultra-sensible light sensors



AUGER (2001)
U. SANTIAGO, U.C. MADRID, U. GRANADA, … 



Universidad Complutense de Madrid

Instituto de Astrofísica de Canarias

Cherenkov Telescope Array



The CTAO’s northern hemisphere array or CTAO-North is located on the island 

of La Palma in the Canary Islands (Spain) at the Instituto de Astrofisica de 

Canarias’ (IAC’s) Observatorio del Roque de los Muchachos in Villa de Garafia . 

At 2,200 metres in altitude and nestled on the slope below the rim of an extinct 

volcanic crater, the site currently hosts a prototype of one of the CTAO’s 

Large-Sized Telescopes, the LST-1. In addition to the telescope array, the CTAO 

will have an operations building and calibration devices on site, as well as an 

office at sea level. The sum of these facilities is known as the “Northern 

Station.”

The approved Alpha Configuration hosts four Large-Sized Telescopes to capture

the low-energy gamma rays and nine Medium-Sized Telescopes to cover CTAO’s

core energy range. A prototype of an LST, the LST-1, was completed on site in

October 2018 and is foreseen to become the CTAO’s first telescope once it has

completed its commissioning and is accepted by the CTAO.

https://www.iac.es/en/observatorios-de-canarias
http://www.iac.es/eno.php?op1=2&lang=en
http://www.garafia.es/
https://www.cta-observatory.org/bgr-approves-ctao-costbook-stdescription/
https://www.cta-observatory.org/project/technology/lst/
https://www.cta-observatory.org/project/technology/mst/


CTA LST-1 INAUGURATION, 10/10/2018



COSMOLOGY  

STANDARD COSMOLOGICAL MODEL 

LAMBDA COLD DARK MATTER (Λ CDM)
ADVOCATES EXISTENCE OF DARK ENERGY (DE) /

THE COSMOLOGICAL CONSTANT (Λ)

ANALYSIS OF LARGE-SCALE  STRUCTURES
Parameters: S8 (clustering amplitude) ,  Ωm (matter density) , 

w (dark energy equation-of-state parameter) , h , Σmν



DES, CERRO TOLOLO,  CHILE  (2006) 
IFAE, IEEC, CIEMAT, UAM, …. 

Full 5000 deg2 of imaging data; first 3 years. 
Photometric LSS surveys

Constraints on the Hubble parameter, h = 0.680 +0.004 
-0.003 

Neutrino mass, Σmν < 0.13 eV (95% C.L.)



PAU (2008)
IFAE, IEEC, CIEMAT, UAM, IAC, ….

ROQUE DE LOS MUCHACHOS

Clean and calibrated galaxy catalogs, precise 

photometric  redshifts for the COSMOS field



DESI, MAYALL, KITT PEAK, TUCSON
Full 14000 deg2, 30 M galaxies and quasar spectroscopy survey

IFAE, IEEC, CIEMAT, UAM, IAC, ….

Baryon Acoustic Oscillations, Growth structure 

through redshift-space distortions (RSD), 

Expansion rate of the universe (unprecedented precision), 

Sum of neutrino masses (~ 20 meV uncertainty)



LSST (Large Synoptic Survey Telescope)

VERA RUBIN OBSERVATORY, CERRO PACHÓN, CHILE

CIEMAT, IFAE, ICE-CSIC, IFT

3,2 Gigapixels

Probing dark energy and dark matter, Inventory of solar system,  

Exploring transient optical sky, Mapping the Milky Way



EUCLID SPACE TELESCOPE, L2



JAMES WEBB SPACE TELESCOPE, L2



LIGO-VIRGO  / GRAVITATIONAL WAVES 

ALICIA SINTES, UNIVERSIDAD

ISLAS  BALEARES (1997)  
HANFORD (WASHINGTON) –

LIVINGSTON  (LUISIANA)  

VIRGO (CASCINA)

PARTICIPATION OF SPANISH GROUPS  SINCE 2020 (IFAE, CIEMAT, IEEC, ICCUB, IFT, …) 



LIGO-VIRGO  / GRAVITATIONAL WAVES 
LARCE PARTICIPATION OF SPANISH GROUPS  SINCE 2020 

(IFAE, ICCUB, CIEMAT, IFT, …) 



GRAVITATIONAL WAVES 
EINSTEIN TELESCOPE  



GRAVITATIONAL WAVES 
EINSTEIN TELESCOPE  



NEUTRINO PHYSICS
K2K - T2K, DOUBLE CHOOZ, 

NEXT-LSC, DUNE, HYPER-K

MASSES, MIXING ANGLES, CP VIOLATION

Pontecorvo-Maki-Nakagawa-Sakata Matrix

DIRAC vs MAJORANA, STERILE, ….



K2K

KEK

T2K ND280m

T2K

K2K ND

250km

K2K (KEK-to-KAMIOKA) - T2K (TOKAI-to-KAMIOKA)
Long baseline Neutrino Oscillations Experiments

(2002) IFAE, IFIC



DOUBLE CHOOZ (2006) CIEMAT
First determination of the θ13 mixing angle



NEXT-LSC (2000)

IFIC, U. ZARAGOZA

Neutrino Less Double Beta Decay



DUNE 
Deep Underground Neutrino Experiment

CIEMAT, IFIC, U. GRANADA

40 kilotons of liquid Argon



DUNE 
Deep Underground Neutrino Experiment 

•Investigation of neutrino oscillations to test CP violation in the lepton sector, 

which explores why the universe is made of matter.

•Determination of the ordering of the neutrino masses.

•Studies of supernovae and the formation of a neutron star or black hole, even 

though the detector is 1,490 meters (0.93 mi) deep underground with no direct 

view of the sky.

•Search for proton decay, which has never been observed but is predicted by 

theories that unify the fundamental forces.

https://en.wikipedia.org/wiki/Neutrino_oscillation
https://en.wikipedia.org/wiki/CP_violation
https://en.wikipedia.org/wiki/Lepton
https://en.wikipedia.org/wiki/Supernova
https://en.wikipedia.org/wiki/Neutron_star
https://en.wikipedia.org/wiki/Black_hole
https://en.wikipedia.org/wiki/Proton_decay


HYPER SUPERKAMIOKANDE
UAM / University Autonóma Madrid, 

IFT, UAM/CSIC

Water mass: 260.000 tons; Fiducial mass: 190.000 tons

~ 40.000 50 cm photomultipliers



  

DARK MATTER PHYSICS 

- LSC  (ANAIS, ArDM) 

- LNGS (DarkSide)



ANAIS (1996) U. ZARAGOZA

Annual Modulation of the expected interation rates in a target  of 

sodium iodide (112,5 kg of NaI(TI)) crystals

DAMA/LIBRA experiment at Gran Sasso

Underground Laboratory has reported

the presence of modulation in its data 

with a high statistical significance

DAMA/LIBRA result is at reach , by 

ANAIS, with 3 sigmas of significance 

in 5 years of data

ANAIS preliminary data  does not seem

to confirm the DAMA/LIBRA results



ArDM (2009)
CIEMAT

Global Argon Dark Matter Collaboration (GADMC)
Radiopure LAr target obtained from the low-radioactivity argon

naturally depleted in 39Ar 

ArDM, DarkSide-50, DEAP-3600, MiniCLEAN, DarkSide-20k, ARGO



LABORATORI NAZIONALE DEL GRAN SASSO

DarkSide-50 DarkSide-20k 



R&D FUTURE DETECTORS&COLLIDERS

• DEPFET (IFIC, IFCA, UB, IMB-CNM, USC, ITA)

• CALICE (CIEMAT)

• ILC, ATF-ATF2 (IFIC, IFCA, UB, IMB-CNM, USC, ITA)

- BEAM DYNAMICS, INSTRUMENTATION, BPM

- MAGNET PACKAGE FOR ILC MAIN LINAC

• CTF3-CLIC, ILC (CIEMAT)

- QUADRUPOLE MOVER, PETS, ORBIT CORRECTORS, KICKERS, SEPTA

- MAGNET PACKAGE FOR ILC MAIN LINAC

• FCC (CIEMAT)

- AMBITIOUS R&D MAGNET PROGRAM (HIGH FIELD MAGNETS)

ILC CLIC



WHERE WE STAND



“MODERATE” SUCCESS

• RELEVANT PARTICIPATION IN THE MOST IMPORTANT 

AREAS OF THE CERN EXPERIMENTAL PROGRAM AND IN 

OTHER INTERNATIONAL PROGRAMS (DESY, FERMILAB, 

SLAC, KEK, LNGS …)

• DIVERSIFICATION (COSMIC-RAYS, NEUTRINOS, 

COSMOLOGY, …)

• ATTRACT & COLLABORATE WITH MANY INDUSTRIAL 

COMPANIES

• TRAINING OF HUNDREDS OF SCIENTISTS, ENGINEERS, 

TECHNICIANS



THE KEY FOR “MODERATE” 

SUCCESS

RELEVANT INSTITUTIONAL INITIATIVES

AT THE NATIONAL LEVEL                

.  1984: HEP NATIONAL PROGRAM 

• 2011: SEVERO OCHOA PROGRAM 

.  2007: CONSOLIDER PROJECTS 

• 2007: CPAN-CENTRE FOR PARTICLE, ASTROPARTICLE AND

NUCLEAR PHYSICS (DOMENEC ESPRIU, ANTONIO PICH, MARCOS 

CERRADA)

• 2023: CPAN-CENTRE FOR PARTICLE, ASTROPARTICLE AND

NUCLEAR PHYSICS  (MARÍA JOSÉ COSTA, CARLOS SALGADO)



LARGEST CONCERN

VERY FEW NEW POSITIONS FOR RESEARCHERS WITH 

EXCELLENT SCIENTIFIC CAREERS

DANGER OF LOSING VERY HIGH  QUALITY HUMAN     

RESOURCES    

IRRETRIEVABLE LOSS OF OUR 

MOST PRECIOUS PATRIMONY

HUGE DAMAGE



PENDING ISSUES

• STRENGTHEN COORDINATION

• ENFORCE PRIORITIZATION

• IMPROVE MANAGEMENT

• FIGHT BUREAUCRACY

CPAN 
MUST BE CONSOLIDATED



HEP 1973-2023

SUMMARY 



THE AGE IN WHICH 

WE LIVE IS THE AGE 

IN WHICH WE ARE 

DISCOVERING THE 

FUNDAMENTAL LAWS 

OF NATURE, AND 

THAT DAY WILL 

NEVER COME AGAIN

(1970’s) 

R.P. FEYNMAN



MAJOR DISCOVERIES / INVENTIONS 

1973-2023 

• 1973. DISCOVERY OF ASYMPTOTIC FREEDOM (Theory)

• 1973. DISCOVERY OF THE NECESSITY OF AT LEAST THREE FAMILIES (Theory)

• 1973. DISCOVERY OF WEAK NEUTRAL CURRENTS (CERN)

• 1974. DISCOVERY OF THE CHARM QUARK (BNL, STANFORD) 

• 1975. DISCOVERY OF THE TAU LEPTON (STANFORD) 

• 1977. DISCOVERY OF THE GLUONS (DESY)

• 1979. DISCOVERY OF THE BEAUTY QUARK (FERMILAB)

• 1983. DISCOVERY OF THE W AND Z BOSONS (CERN)

• 1987. DISCOVERY OF COSMIC NEUTRINOS (HOMESTAKE, KAMIOKANDE)

• 1989. INVENTION OF WORLD WIDE WEB (WWW) (CERN)

• 1989. DETERMINATION OF THE NUMBER OF NEUTRINOS (CERN)

• 1994. DISCOVERY OF EW RADIATIVE CORRECTIONS (CERN)

• 1995. DISCOVERY OF THE TOP QUARK (FERMILAB)

• 1998. DISCOVERY OF NEUTRINO OSCILLATIONS (SUPERKAMIOKANDE, SNO)

• 2012. DISCOVERY OF THE HIGGS BOSON (CERN)



MAJOR DISCOVERIES / INVENTIONS 

1973-2023 

• 1992. DISCOVERY OF CMB ANISOTROPIES (COBE, WMAP, PLANCK )

• 1995. DISCOVERY OF FIRST EXOPLANET 

• 2000. DISCOVERY OF THE ACCELERATED EXPANSION OF THE UNIVERSE 

• 2000. LAMBDA COLD DARK MATTER MODEL (Theory)

• 2015. DISCOVERY OF GRAVITATIONAL WAVES (LIGO)

• 2018. DISCOVERY OF A SUPERMASSIVE B.H. AT THEE CENTER OF OUR GALAXY

• 2019. FIRST IMAGE OF A B.H.  IN THE MESSIER 87 GALAXY (EH TELESCOPE)



HEP 1973-2023

SUMMARY 

THE TRIUMPH 

OF 

THE STANDARD MODEL 



Englert 
Higgs

Salam WeinbergGlashow

Extra Dimensions
New dimensions introduced

mGravity ≈ melw

Hierarchy problem  solved

New particles at ≈ TeV scale

Supersymmetry
New particles at ≈ TeV 

scale. Light Higgs.

Unification of forces.

Higgs mass stabilized.

No new interactions.

Technicolor
New (strong) interactions produce EWSB

Extensions of the SM gauge group : 

Little Higgs / GUTs / …

Rubbia
van der 

Meer

Veltman
‘t Hooft

GrossWilczekPolitzer

Cronin
FitchReines

Perl

Friedman

Kendall

Taylor

LedermanSchwartz

Tomonaga

Richter

Ting

Gell-Mann AlvarezFeynmanSchwinger

Hofstadter

Yang Lee

Selected NP 

since 1957 

Nambu MaskawaKobayashi

Steinberger

KoshibaDavis Kajita McDonald



• NATURALNESS, HIERARCHY, MASS ORIGIN, ….

• NEUTRINOS: MIXING, MASSES, ORDERING, NATURE (???)

• FLAVOUR: 3 GENERATIONS (???), MIXING

• BARYOGENESIS: MATTER – ANTIMATTER ASYMMETRY (???)

• DARK  MATTER, DARK ENERGY 

DIFFICULTIES 

CONCEPTUAL & OBSERVATION



DAVID GROSS, PNP 2004, “THE FUTURE OF PHYSICS”, UNIVERSITY OF ROCHESTER, 21.03.2005





PREDICTING IS VERY DIFFICULT, IN 

PARTICULAR ABOUT THE FUTURE, 

Niels Bohr

IT IS ALREADY PRETTY HARD TO KNOW 

THE PAST; IT WILL BE UNBEARABLE  TO 

KNOW THE FUTURE, 

William  Somerset Maughan

HEP 1973-2023

SUMMARY / PERSPECTIVES



HEP 1973-2023

SUMMARY / PERSPECTIVES

EUROPEAN STRATEGY FOR 

PARTICLE PHYSICS UPGRADE 

• JULY 2006, LISBOA

• MAY 2013, BRUSELAS

• JUNE 2020, CERN



HEP 1973-2023

EUROPEAN STRATEGY FOR 

PARTICLE PHYSICS UPGRADE 

MAIN CONCLUSION 

THE MOST PRECISE STUDY OF THE 
HIGGS PROPERTIES IS THE HIGHEST 
PRIORITY, BEING THE FCC, WHICH 
WILL NOT OPERATE BEFORE 2048,
THE PREFERED  INFRASTRUCTURE.



HEP 1973-2023

EUROPEAN STRATEGY FOR 

PARTICLE PHYSICS UPGRADE 

NAIVE QUESTION 

¿DO WE BELIEVE THAT, IN THE SECOND HALF OF 
THE XXI CENTURY, THE STUDY OF THE HIGGS 

PROPERTIES WILL REMAIN THE MOST RELEVANT 
SCIENTIFIC ISSUE IN THE HEP FIELD?

IF YES, WE HAVE A PROBLEM
IF NOT, WE HAVE A HARDER PROBLEM



CANDID APPRAISAL

• CERN MEMBERSHIP HAS BEEN A WONDERFUL   

OPPORTUNITY FOR SPANISH SCIENCE, NOT ONLY   

FOR  PARTICLE PHYSICS. EDUCATION IN GENERAL,   

INDUSTRY AND INNOVATION HAVE ALSO GREATLY 

PROFITTED FROM IT.

•CERN HAS ALSO PROFITTED FROM HAVING SPAIN 

AMONG ITS MEMBER STATES, NOT ONLY FOR 

FINANCIAL REASONS. THE ADVENT OF A HIGHLY      

MOTIVATED,  COMPETITIVE AND   WELL TRAINED 

COMMUNITY IS AN IMPORTANT ASSET FOR THE 

FUTURE OF THE ORGANISATION.



FINAL  REMARKS

• WE ARE GOING THROUGH DIFFICULT 

TIMES

• REFRAIN FROM DREAMING (.. WHEN THE 

NIGHT IS LONG .. )

• TRY HARDER

• MAINTAIN CREDIBILITY (PRIORITIES & 

SCHEDULES & COSTS & EXPENSES, etc.) 

• EDUCATE SOCIETY ON THE TRUE VALUE 

OF BASIC RESEARCH



EVERYTHING SHOULD BE MADE AS SIMPLE 
AS POSSIBLE, BUT NOT SIMPLER

ALBERT EINSTEIN, 1955



THANKS


