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HEP Research in Spam Top|cs
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Particle Physics
Experiment & Theory

Nuclear Physics
Experiment
Some Theory

Astroparticle Physics & Cosmology
Theory & Experiment

Information Technology
GRID, e-Science

R&D in Accelerators and Detectors

Physics Applications
Medical Physics
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HEP Research in Spain

Ministry of Science and Innovation

Universities (over 60) CSIC CIEMAT Others

10 with active 120 Research Basic LSC

programs in HEP Institutes Research IAC

- some have joint IFIC** ,IFCA, Dept. PIC

institutes with CSIC IEM* IMAFF, strong in
IFIC Valencia IFT* technology
IFCA Santander (*only theory) (accelerator

some with Institutes [l ¢ Parfly theory) technology)

funded by regional IAA, CNM-IMB
governments

IFAE Barcelona
CAFP Granada
IGFAE Santiago
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HEP Funding

[ Projects & Other Actions H Only Projects

161
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12_ The three years period
structure has been organized

6 and its impact minimized (no

47 overhead considered)

2_,- ‘

O

2000 2003 2006

Only Direct/Operational cost funding is considered (equipment,
travelling, personnel)

Special Actions: MoUs, conferences, strategic actions

5th contributor to the CERN budget (8,3% ~54M€).




HEP Funding: Bilateral Agreements

Traditional with INFN and IN2P3 and with Portugal and Argentina since 2006
(total of ~350 Keuros/year)

Year 2007 Spanish Foreign Days of Days of
Travels Travels Spanish Foreign
Physicist Physicsts

Argentina 15 18 448 360
Ttalia (INFN) 93 1102 884
Francia (IN2P3) 67 549 460
Portugal 16 114 122

Total 2213 1826

Conversations with Germany for similar future cooperations is going on
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Accelerators, R&D, ILC
Experimental  Aplications: Medical Physics

Nuclear PhYSiCS 6% 25%

13%— | 50% CERN

20-30% CERN

Experimental
Particle Physics

90% CERN

5-10% CERN
21%

Experimental
Astroparticle Physics

100% CERN

GRID 50% CERN

CERN = 65% FPA ) 14%

HEP Funding Sharing: FPA2006-2008

Theory



HEP s’raff & gr'adua’re s’ruden’rs in

pain
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Total EDPs en FPA L E '1:.; 3 - g 3
= = 2 4 2 5
2006-2008) u E 3 E E . ‘E 3 2
£ e | 8% g : : : 3
2 & E s 2 z 8 + £
EDPs 2006-2008 830 321 509 160 123 121 42 28 29
Permanentes 286 114 172 50 32 48 11 13 15
No permanentes 544 207 337 111 91 74 31 15 14
Staff {Perm+R&C) 333 136 197 58 41 52 12 15 16
Doctores 409 169 240 74 52 66 12 15 18
Ramdnes y Cajales 47 22 25 g g 4 1 2 1
Juan de |la Cierva 25 9 16 5 5 6 1] 1] 1
Postdoc 52 25 27 i1 7 g 1 0 1
Estudiantes PhD 149 47 102 53 26 17 3 1 3
|Otras entidades 93 33 61 15 15 18 5 3 2
Técnicos 63 2 61 18 g E 17 3 2
Sin Clasificar 116 70 45 2 22 12 [5 0 4
Estudiantes PhDs
concedidos 2006 38 11 27 11 7 6 1 1 1
2008
Técnicos
concedidos 20061 18 0 18 5 4 6 2 0 1
2008
EDPs 2006-2008 886 332 554 176 134 133 45 29 31




Experimental GRID Accelerators, R&D, ILC

Nuclear Physics Aplications: Medical Physics

2%

Theory
4/

39%

.
ot

Experimental 19% Y~~~ Experimental
Astro-Particle Physics Particle Physics

HEP Activity (FTEs)



Scientific Publications

(CERN SCOAPR: Study Group)

Distribution of HEP articles by country, average 10035-2006

United States 24.3%

Cther Courtries 9.0%

Seveden 0.0%
Maxirno 0 B

| anaan U.3%

Fortugal 0.9%
Metherlands 3 8%
fran 2.9%

lsrael 1.0%

Poland 1.3%
Switzerland 1.3%

il k| s,

Germany 3.1%

Japan .1

Taly 6.8%

CERM 2.15%
India £7%
Brazl 2.7%
Canada 2.0%

Epain3.1% France 3.8%

Linited Kingdom & 6%

Hussia 3.4% China 3.6%

| Tem Soentiic 1'1rrr'191n:n5|=r..'|:e]

‘N(authors)<10: Spain 3,2% (mainly theory)

Spain needs to:
Increase the comunity ?
(period with no running
CERN experiments)

‘N(authors)>10: Spain 0,9% (mainly experiments)
‘N(authors)>10 with at least One Spanish author: Spain 27%
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Olymplc Rankl ng
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2008 Medal Count

* In Beijing Olympic games, Spain: 2% of Medals, 14th in ranking
* In Particle Physics, Spain (2005-2006): 3,1% of publications, 9th in ranking
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Experimental Accelerator Physics |, ¢ )
in Particle Physics in Spain (2008) ¢
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Spanish Par"ricipcn‘ion in LHC
m \__J Pp B physncs CPV e S :s*"

| LHcb

Spanlsh Con’rr'lbu‘rlon

| SCT, Ecal-LAr, TiCal,
Common Fund: A+B

LHC 27 km Iong =y
~100m under'gr'ound i

Spamsh Con‘rr'lbu‘rlon

InTrk, ScintPaDet
Common Fund A+B

Spansh Con‘rribuo: : Gener'al PL!PPOSB,
as CERN Member PP, helons

Spanish Contribution: #%
u-system, = Cope . e
Common Fund: A+B e e Heavy ions
o % &l S ALICE :
' Spanish Contribution:
Computing,
Common Fund: A+B
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ATLAS+CMS+LHCb  being completed..start.. end of 2008

panish Contributions : '

ATLAS 2.1% - i (including engineers ~1/3)

CMS 18% - ATLAS ~85/2500 3,4%

LHCb 2,7% CMS  ~50/2000 2,5%

ALICE 05% s 1 : LHCb ~33/690 4,8%
==_ ! b ALICE ~9/1000 0.9%

CMS Mogret Tes

Cosmics run of a ~ tun aeTecTor sice (Tew PEFCENT OT LMD COVENagE ) INsIoe 51 Tied.
200 N TS £0 surfoce holl (rote is 0.9-1 kHE ot surfoce)

CMS Inner tracker:

~ 220 m? of Sisensors o= &
10.6 million 5i strips =4 erinh ob datersers
65.9 million Pixels Z -

Installation in underground cavern in September
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Experimental
Astroparticle Physics
in Spain (2008)

O Experimental group(s)

‘ Scientific infrastructure




MAGIC
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*‘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.

o I\
A"

e R NS "MAGIC has succesfully worked using all-
& ey = =i | alluminum mirrors, carbon fiber frame, active
L T o ey 4nn41w+»_ﬂhmw | . . ac

ot b R mirror control, optical analogue transmission
and fast digitizers in Cherenkov telescopes.

*During its commissioning phase MAGIC has

detected the Crab Nebula and the AGNs Mrk

421 and 1ES1959 at energies below 100 GeV.

There is a preliminary confirmation of Sgr A
' at energies above 1 TeV.

*The collaboration has built a second
telescope to operate in coincidence (2008).

*‘MAGIC & HESS prepare for the new
generation: CTA (Cherenkov Telescope Array)
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Description and location of the LSC

= 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. Actually, after an important

enlargement, it will be operated by a consortium: MEC, DGA
and UZ.

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.
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O Experimental group(s)
‘ Theory groups
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The Standard Model is an extremely successful theory
but still incomplete....

Naturalness ? Origin of fermion masses ?
| Standard

Model
Why 3 ?

Quark Flavour

Dark matter ?
More Fundamental Theory...

Dark Energy ?
24 J. Fuster




Some examples

Technology, R&D, Outreac

Computing

- E-Science (GRID technology)
Semiconductors:

- Silicon detectors

- Medical Imaging

- Radiation Hardness

- High density bonding

Accelerators:

- Magnets

- Cryogeny

- RF, Power Supplies
Projects:

- CLIC/CTF3

- ILC, ATF2

- SLHC, RD50

- Dear Mama, CIMA
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