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A joint CNRS/AMU research lab of excellence

over 150 people strong
(40 perm. scientists; 35 postdocs and PhD students;
75 engineers, technicians and admin. Staff;
60 visiting scientists from all over the world, each year)

At the heart of the Universe and Matter

Aix--Marseille

CIPFS IN2P3

Les deux infinis Eric Kajfasz (kajfasz@cppm.in2p3.fr)
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Our missions

From the infinitely small to the infinitely big
Understand our Universe,
What it is made of and how it evolves...
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ATLAS

Understand mechanisms for unification of forces,
mass generation,and TeV physics.
Precision Top physics, discovery and study of the Higgs boson and
Search for beyond the Standard Model Physics
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ATLAS

Understand mechanisms for unification of forces,
mass generation,and TeV physics.
Precision Top physics, discovery and study of the Higgs boson and

Search for beyond the Standard Model Physics
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Data in ATLAS

__ = | High Level Trigger
o o 1 MegaByte:
* 40 million proton-proton collisions/s A Digital picture
* Filtering necessary: 1Gigayte :
200 collisions /s stockées movie e
1 MBYy of data /collision Llerabyte:
for a total of 1 PBy /an Books in the world
* To analyze such a huge amount of data 1 PetaByte
need hundreds of thousands of CPUs = yearly production of an
. X |
=> European and World data Grid P
1 ExaByte :
= yearly production of
‘ USTC 2012 informations worldwide
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Astroparticles

So far we know the Universe thanks to photons...

A nhew messenger,
the neutrino!




~ Potential Sources of
High Energy neutrinos

~.  GRB

SNR | '-u-quasar

But also Dark Matter ...
wWIMP '

Accretion in the Sun
Followed by self-annihilations

Sun




Neutrino detec
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3 Pilot Projects in Mediterranean Sea =>
1 European Project European at the km’scale
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Laboratory technical skills

« Recognized technical skills and leadership

— Micro-electronics (planar and 3D)
« Pixels detectors for particle physics (ATLAS)

« Transfer to:
— X-Ray imaging (imXgam) => 4 patents and startup company |1 XPAD

— ... but also robotized avionics

— Data acquisition and processing
« Fast acquisition (FPGA based) and fiber optics transmission (LHCb)

— Characterization of IR detectors for space missions

— Submarine Infrastructures (ANTARES)

« Equipressure systems
« Submarine connectors

« 2 patents; startup company PowerSea
strong interest from the industry

(sustainable energies)

Electronics

Instrumentation
r_— L

: . . DAQ/info
— Interaction with Competitiveness Clusters s;/r%rrz/
« OPTITEC, SCS, Mer PACA, Pégase, .g
Eurobiomed, ... technical
skills
Mechanics _
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Various local collaborations

» Local collaborations with:
— Centre de Physique Theorique (CPT)
— Laboratoire d’Astrophysique de Marseille (LAM)
— Centre d'Oceanologie de Marseille (COM)
— Institut de Biologie du Developpement de Marseille (IBDM)
— Laboratoire Mouvement Perception (LMP)
— Laboratoire Lasers, Plasmas et Procédés Photoniques (LP3)
— Centre d'Immunologie de Marseille Luminy (CIML)
— Some contacts with CEA-Cadarache
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Investments for the Future Programme: LabEXx

X

« OCEVU: Origins, Constituents et EVolution of the Universe

— Coordinated by Aix-Marseille University | Partners:

— 10 M€ over 8 years Aix-Marseille Université

Univ. Montpellier 2

Univ. Paul Sabatier (Toulouse)
CNRS: IN2P3, INP et INSU

CPPM
CPT
LAM

- N
Dark Energy -
i Rk Dark Matter ’ I_ZC
oot LUPM

? ?
Dark Matter: I RA P
Well defined projects in:

Dark Energy:
70%

Combine our strengths in: Research

Cosmology and (Astro-)Particle Physics Education
Observation, experimentation, and theory Transfers




Open towards international collaborations

CPPM administrative headquarters of LIA FCPPL
France China Particle Physics Laboratory
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PhD students’ citizenship

11; 47%

2; 8%

1; 4% 4; 17%

2, 8% 1;4% 1,4% 1;4% ;4%
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Foreign visitors (59p.) in 2010

USA Maroc Mexique Hongrie
i 6% 4% 1% 6% Espagne
Liban 0 11%
1%

Italie )
9% Roumanie

11%

Pologne
10%

rép. Tcheque
3%

6%
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Education by research

Internships

Average internship duration ~ 2months PhD students
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Education and Outreach

« Education: strong involvement (ens-chercheurs, chercheurs, IRs) at the LMD
of AMU and engineering schools. Managerial responsibilities (ED, Licences,
Masters 1 et 2).

« Scientific communication and outreach

Publications, seminars,
Conferences and schools...

Press articles and press releases,
Conferences in high-schools, Master Classes (with CERN)
Exhibitions, various events, “Féte de la Science” ...
Development of didactic tools, ...

Yearly conference cycle for the general public

Evolution du nombre de participants aux
Conferences Grand Public du CPPM

1201

100

80

60
Mystéres au coeur
de |'Univers 401
et de la matiére
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In December 2010: 145 participants!!!






ImXgam

- ~am’ Biomedical imaging
r&-

(Centre Europeen de Recherche en Imagerie Medlcale)

...... AT,

- ASUR => develoooer' imagerie X a tres hauT contraste, a tres orandeﬁ
5 |

- Plafefor-me 9'6’””’90' de la R&D aux tests ¢linigues

résolution s_p_g_h__q_le et avec une résolution temporelle fe_m_fos_.e_c:_o_nde
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Creation of a
startup company " O

— Crystallography



Anatomy +

Fusion
software




EUCLID
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* NISP Instrument
— Instrument scientist: Anne Ealet
— Characterization et integration of the IR detectors

 Ground segment

— Co-lead OU Sim, simulations

— Taking part in the processing of the spectro data
* Science

— Clustering

— SN co-lead Charling Tao
— Cosmological interpretation




Computing Grid Node

Added CPU and storage to b&éome Tier2
University (AMU): 150 kEu
City of Marsellle 30 kEu

Upgrade &f the computing roo
- transformer 400 kVA -> 800
- chilled water

~ ca:b]ing . o

e

%ﬁ & CPU KSi2K

- ﬁ;.f; Total Storage TB

- CNRS: 250 k€ =
- CPPM: cooling and Cab|ll3ng 28,5 k€
- IN2P3: 12 k€ .

Studies to
connect our
Grid node to

the AMU
mesocenter

(EquipEx)

*s




