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HEP Research in Spain
Areas covered by the program FPA

Particle Physics
Experiment (all) & Theory (all)

Nuclear Physics
Experiment (all) & Theory (some)

Astroparticle Physics & Cosmology
Experiment (most) & Theory (some)

Information Technology
GRID, e-Science (all)

R&D in Accelerators and Detectors
(most)
Physics Applications

Medical Physics (some)
Juan Fuster (2010)
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Organismos y Centros Publicos de Investigacion



MICINN (2008-2011)

MINISTRA

GABINETE
Jorge Barrero
Fonticoba

SECRETARIA DE ESTADO
e === DE INVESTIGACION
Tomas Fralle Santos
Felipe Petriz Calvo

D. G. DE INVESTIGACION
Y GESTION DEL PLAN
NACIONAL DE 1+D+i

Montserrat Torne i
Escasany

D. G. DE COOPERACION

INTERNACIONAL
Y RELA CIONES
INSTITUCIONALES
Carlos Martinez Riera

T
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« -Conferences (A)
-Part Committees(E)
_ | -Unexpected
Developments(E)

b Victorla Ley Vega de
Seoane

Secretarlo/a de Estado
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COOPERACION CON
COMUNIDADES
AUTONOMAS
Clemente F. San
Hpolito Herrero

. Subsecretario/a

Entidad Pablica Empresarial

L DESPEC

S

NupNet(N)
EUROCORES : |

Director/a General
undaciones

D. G. DE TRANSFERENCIA
DE TECNOLOGIA Y

Subdirector/a General

S. G. DE CENTROS
TECNOLOGICOS Y
DESARROLLO
llllllllll

v'Bilateral: IN2P3, INFN, DESY (Helmholtz, GSI), Portugal,
Argentina (IP often young researchers)
v'Specialization in European Scientific Infrastructures: CERN, ESA,
FAIR
vInternational Scientific Infrastructures: (2011): CTA, CALIFA (FAIR),
(FAIR), HYDE (FAIR);
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Juan A. Redondo
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El Plan Estatal de Investigacion Cientifica y Técnica

rResearcH Agency (2012-) CDTI NnNovATION

Proyecto de Ley de la Ciencia, la Tecnologia y la Innovacion

Titulo IV: Fomento y coordinacion de la investigacion cientificay

peicT |técnica en la Administracion General del Estado

Articulo 41: Plan Estatal de Investigacion Cientifica y Técnica

Estado de la Estrategia Esparnola de Ciencia y
Tecnologia se llevara a cabo a través del Plan Estatal

de Investigacion Cientifica y Técnica.

BECT

IPEI
El desarrollo por la Administracion General del f
IEEI

(2011)

INNOVACIO



FPA Funding from PNIDi+DGint

16 OProjects & Other Actions
14 1 B Only Projects
12 -
10 -
| The three years period structure
8 has been organized and its
6 - impact minimized (no overhead
considered)
4 -
2 -
0 .

2000 2002 2004 2006 2008

* Only Direct/Operational cost funding is shown (equipment, travelling,
personnel). MICINN contributes additional 21% overheads

« Complementary Actions: MoUs, conferences, strategic actions CONSOLIDER
« 5th contributor to the CERN budget (8,5% ~60M€, 2009)
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Funding in Million €, without overheads [21 %]
(Research projects)

8.2+ 4.6 (GRID) 9.8 (2011)

0.7 (M&0) +3.2

2006-2008
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% 2007,2009,2010
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2009
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CONSOLIDER funding
(Program of 5 years projects, starting in 2006 and ending last year)

e CSD 2007-00042, Centro Nacional de Fisica de

Particulas, Astroparticulas y Nuclear (CPAN), IFIC,
10.000.000 €

e CSD 2007-00060, Physics of the Accelerating
Universe, IFAE, 5.000.000 €

 CSD 2008-00037, Canfranc Underground Physics, UB,
5.000.000 €

e CSD 2009-00064, Multimessenge Approach for Dark
Matter Detection, IFT, 3.200.000 €

All together 20 M € per year + CCAA + CERN contribution
(+ Infrastructures + human resources programs + salaries, etc.)



Total Funds distributed by Subareas (k €)

AP = Astroparticles + neutrinos
N = Theory (some) and experimentalist
P = Exp Particle physics + Future accelerators

7000 T = Theory and cosmology
GRID = Not included 4.6 M € in 2010

6000 MoUs 2010-2011 not included
5000
200 +3,2 (MoUs)u Ap

000 +0,7 (MoUs) . \
3000 +4,6 (GRID) -
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Funding distribution [%]
(Research Projects)

60
50 -
40
30
20
10
0 -

prd a1 -

o
<

AP = Astroparticles + neutrinos

N = Theory (some) and experimentalist £ 2006-2008 CERN: 65 %
P = Exp Particle physics + Future accelerators + GRID 2009-2011

T = Theory and cosmology

MoUs 2010-2011 not included



Acciones Bilaterales 2010 2011
(Programa de Internacionalizacion)

249.752€ 169.000 € (2:1)
15 % 10 %

42 %

“ Portugal
4% 0% & Alemania
- Argentina
“ Francia
“ Italia
38 %
60 62 aprobadas 46 %

9 16 denegadas
40% Subvencion 46.8 %



Financiacion en millones de €
(Programa de Internacionalizacion 2010)
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2010 funding

PROGRAMAS
N° €

Formacion de Personal Investigador 1054 71.834.485 €
Juan de la Cierva 350 35.343.000 €
Ramon y Cajal 231 44.462.880 €
Torres Quevedo 1655 88.262.892 €
Personal Técnico de Apoyo 298 15.841.980 €
Proyectos de Investigacion Fundamental no orientada 3378 370.472.413 €
Acciones Complementarias 988 12.527.741 €
Proyectos CONSOLIDER 7 25.000.000 €
Infraestructura Cientifica*

TOTAL 7.961 663.745.391 €

* Convocada en 2010, se resaiverd en 2011. All (FPI, RP, Int.): 15 M € (variation 2010-2011 < 3%)



2010 research projects distribution by CCAA

Financiacion por Comunidad Auténoma
© CANTABRIA @ CASTILLALAMANCHA g NAVARRA B EXTREMADURA

O MURCIA 6.865.706 $ 3.971.462 %
3.891.422 3.303.058
7.189.578 $ 1,9% 1,1% 11% $ 0.9% S m BALEARES
1,9% ’ ' 2.483.283 %
B ASTURIAS 0,7%

7.971.359 §
2,2%
B CANARIAS
9.848.916 $

2,7% @ MADRID
O PAIS VASCO 93.212.125 %

11.689.122 $ 25,2%
3.2% \

O ARAGO
12.177.632 $
3,3%
O CASTILLAY LEON
14.848.273 $
4,0%

O LARIOJA
993.894 $
0,3%

B  GALICIA
18.182.440 $ @ CATALUNA

4,9% : 89.221.431$
VALENCIA 24.1%

32.519.507 $ 3 ANDALUCIA
8,8% 52.103.205 $
14,1%



2010 funding for new personnel distributed by CCAA

FPI, Juan de la Cierva, Ramon y Cajal, Torres Quevedo, Technicians

™ Navarra. Baleares

O Cantabria

O Castillala Mancha—_ 1,5%_ @ Canarias ~ 1,1%  ~1.0% - ® Extremadura
1,5% 1,4% 0.8%
B Asturias -
1.6% O La Rioja
0,3%
B Murcia °
1,9%
O Catalufia
o
Aapen 26,9%
B Castillay Ledn
3,8%
O Galicia
3,9%
B Pais Vasco
51%
B Madrid
O Valencia 25,9%
8,7% O Andalucia

11,0%



Funding of the Spanish HEP groups along 2003-2010,
distributed by Comunidades Autonomas (in Million €)

Total: 112.5 Million €

I PAIS VASCO
. MURCIA

i MADRID
" ISLAS BALEARES
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Influence of CPAN in the Subareas
Period (2008 -2010) average per year

THEORY
PARTICLE PHYSICS
i FPA
0% 3% 17% i FPA 0% u AACC
0% W AACC “EU
\ “EU & Regional Funds

& Regional Funds & Others
L Others “ CPAN
© CPAN
Total (2008-2010)
78 % FPA
ASTROPARTICLE PHYSICS | 8 % CPAN NUCLEAR PHYSICS
8 % Regional Funds
KFPA W FPA
W AACC L AACC
“EU “EU

& Regional Funds
& Others

Y i Regional Funds
i Others
“ CPAN 1% = CPAN
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Distribution of HEP personnel in Spain
(members of projects supported by PNFPA 2006-2008 [2009-2011])

Doctors

PhD Students

Engineers, technicians, etc..

Collaborators

Total

Permanent Staff
Ramoén y Cajal

Juan de la Cierva

Total
496 [485]

187

79

116

878 [869]

282
47

25

Theory

202

58

2

70

332

114

22

Experiment
294

129

77

46

546

168
25

16



Distribution HEP Experimental personnel in Spain

(members of projects supported by PNFPA 2006-2008 [2009-2011])

acceelaion Astroparticle  Nuclear R&D
Particle Phpsics Phvsics Comp./GRID  Accelerators
Physics y y Medical Phys.
Doctors 388 67 84 41
PhD Students 64 33 23 6
Engm.eclars, 22 13 15 9
technicians, etc..
Collaborators 2 21 11 4
Total 176 134 133 45 [41] 60
Permanent Staff 50 32 48 28
Ramoén y Cajal 9 9 4 3

Juan de la Cierva 5 5 6
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Situacion de la I+D en Espana

Posicion en el mundo en 2006
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Fuente: IS, WIPO, Cotec
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Physics and Astronomy (Spain)

1996-2010
H Index 185
Documents 51.59%4
Citable Documents 51.021
Citations 576.900
Self Citations 155.781

Citations per Document 11,18

1986 1887 1988 1688 2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 2010
B oaictes [ seff Ctes

(c) SCimago Remarch Group

1.500.000

Physics and Astronomy (World)

1.400.000

1996-2010
Documents 1.713.583
Citable Documents 1.675.119
Citations 16.211.428

Citations per Document 9,46

1836 1987 1998 1888 2000 2001 2002 2003 2004 2005 2006 2007 2008 2003 2010

[ Total Cites
(c) 8Cimago Remarch Group



Nuclear and High Energy Physics (2005-2009)

Colour = cites / documents: Red (below world average) size = number of publications
(up to 50 % over)

(over 50 %) SClimago SJR (Félix de Moya)



Nuclear and High Energy Physics (2005-2009)

Universitat de Barcelona (ESP)

SCImago SJR (Félix de Moya)



Nuclear and High Energy Physics (2005-2009)

Universidad de Granada (ESP)

NS

N

Universitat Autonoma de Barcelona (ESP)

i |

Universidad Autonoma de Madrid (ESP)

Consejo Superior de Investigaciones Cientificas (ESP)

SCImago SJR (Félix de Moya)
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Magic | started taking data in 2004, and
Magic Il in 2009

Roque de los Muchachos

The Roque de los Muchachos site is
situated on the Canary island of La Palma,
a volcanic island off the African coast at
280N and 170W.. International
collaborations operate multiple high-
quality optical telescopes; The altitude
above sea level is from 2200 to 2500m.

MAGIC (Roque de los Muchachos-2005)
is a 17m diameter Cherenkov telescope
aimed at the exploration of the 50 GeV —
10 TeV y-ray band..

The collaboration has built a second

telescope to operate in coincidence
(2008).

CTA Nord (Teide)

26



j%@ LSC Canfranc Underground Facility (LSC) [

Laboratorio Subterrdneo de Canfranc

The Canfranc Underground Laboratory is an underground scientific facility
dedicated to experimental research in Astroparticle Physics since 1985.

The LSC has been operated by the Research Group of the Zaragoza University
up to 2006. At present, after an important enlargement, it is operated by a
consortium: MEC/MICINN, DGA and UZ and open to International Experiments
(dark matter and Bp0v searches, etc..)

The LSC is located under the Tobazo mount (1980 m. high) in the new Somport
road tunnel, connecting Spain and France across the Central Pyrenees.

SPAIN

Road Tunnel

FRANCE

| Wlain Experimental Hall
- 40x16 m2 & 12 m high

Railway Tunnel

27
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, = N Synchrotron
e R, W | VS inaugurated
e el g in 2010

Executive Commission
Chairperson: Prof. Ramén Pascual
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New University Campus at the Science & Technology Park (PCTH, Huelva -Spain) Fondos tecnologicos

The Linac Research Facility is foreseen to be a leading facility for producing intense HEAVY ION
BEAMS for basic research on nuclear physics and applications.

Basic nuclear physics research with heavy ions

- Nuclear reactions and spectroscopy with stable heavy ions using high intensity beams: coulomb barrier,
astrophysics, super-heavies, clustering, ...

- European ECOS initiative: run experiments where high intensity beams/long run periods are needed

- Wide range of ions and energies, from keV/u ~15 MeV/u

- Possibility to install IGISOL type ion source for stopped beams.

Applications

-Possibility to accelerate protons & deuterons at moderate intensities
-Modermn radio-isotope production

-Matenal research for energy and aerospace

-Medicine (branchiotherapy; proton therapy; dosimetry, etc)

Ismael Martel



Conclusions

Spain has increased a lot the public funding of research,
opening many new programs

The size and the groups themselves have grown
becoming more visible, but not many new ones

Funding is stable now, and we would like to maintain our
present activity and size

Hopefully, the forthcoming organization (Agencia
Estatal) shall fit better with the characteristics of the
research in HEP: long, global and expensive projects at
the knowledge frontier

The CPAN contribution has been crucial and
complementary
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The Dark Matter Community
as seen by the Fundlng Agenmes

New technologies bloom for Good Reasons
new Ideas to Cheaply Scale up . Prospects alvq,dl’Fron,tiers of
new place to look =» new technique park tatter

Priscilla Cushman
University of Minneso ta
CERN ICFA Symposium

and for Bad Reasons

Status, Personalities, National Pride
| — il

But we cannot take the next step without Unifying the Field



