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Particle and Nuclear Physics Research

• International 
– Large Scale Equipments (LHC)
– Scattered expertise

• Fundamental
– Ultimate components of matter
– Unifying the fundamental forces
– Origin of the Universe

• Sharing knowledge
– Bridging the Knowledge gap
– Obscurantism is still with us
– Human Emancipation

International collaborations are a need and a must
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Particle and Nuclear Physics Research

… and there was light.
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Programmes

Running:
– ACPP IRG (Automated Calculations in Particle Physics) (GDRI) SPM
– PICS (Neutrino Physics: Collaboration “Opera”)
– …

New projects:
– IT GRID (Tokyo Univ., KEK, NEREGI)  STIC
– IAL Nuclear Physics with RIKEN, MOU with Osaka Univ.
– IAL Particle Physics with KEK
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International Research Group
ACPP: Automated Calculation in 

Particle Physics

• 48 physicists from France, Russia, Japan
–– Russia:Russia: Lomonosov Moscow State Univ.(14),  Russian Academy of Science(2)

–– Japan:Japan: KEK: Minami-Tateya collaboration(19)

–– France:France: CNRS(9), Univ. de Savoie, Clermont 2(1), Montpellier 2(2), Paris. 11(1)

• Main packages: 
Grace, Grace 1-L (28 pub), CompHEP, LanHEP, CalcHEP (30 Pub)

• For LHC, ILC, Astro-Particle Physics
GRC4F (147 cit.), micrOMEGAs,…

Signed Dec. 2004

SPMSPM--IN2P3IN2P3
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Radiative Corrections  to Higgs 
processes by GRACE

For International Linear Collider

Presented at 
ECFA2004(Durham)1963881

Presented at 
Loop&Legs(preliminary results)609444

Presented at ACAT03109910

hep-ph/0407065447042

Phys. Lett. B576(2003)152541727

Phys. Lett. B571(2003)163232712

Phys. Lett. B559(2003)252135012

published# of 1-loop
(all)

# of tree
(all)

processes

Hee νν→−+

Httee →−+

ZHHee →−+

γνν→−+ee

Heeee −+−+ →

duee νμ→−+

HHee νν→−+

J. Fujimoto
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Multiple interaction/underlying event

Hard sub-process

Parton shower

Hadronization

Heavy Quarks

Hadron collider 
Physics

Feynman@Home
Distributed Public Computing (SETI):

+
Distributed Private Computing ( Cluster, GRID)

By the people … For the people

Huge CPU available (100 000 systems)

Important Outreach

Feynman Diagram for LHC
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Nuclear Physics

• MOU with RCNP-Osaka University:
– Polarized Hydrogen-deuterium target developed at IPN (Orsay) 

for ESRF to be used at “Spring-8”
– Technology transfer

• AIL (Associated International Laboratory) GANIL-RIKEN 
– RIBF: Radioactive Isotope Beam Factory
– Complementary RIBF-SPIRAL2 programs
– To be prepared in 2006
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RIBF at RIKEN
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Spiral2
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Nuclear Physics
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IT GRID Computing
CNRS-JST program

STIC-IN2P3

NEGST (NExt Grid Systems and Techniques): 
Interoperability and advanced technologies of Grid computing

21 French, 16 Japanese Researchers

1) Instant Grid and virtualization of grid computing resources,
2) Grid Metrics 
3) Grid Interoperability and Applications. 
4) The French Grid5000 project and  NAREGI as demonstrator

BTW: Super Computer Project in Japan 2010
•10 Petaflops, 73 faster than current Top 1
•700 M€
•Specific chips …
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• Neutrino program
– K2K, T2K, Kaska Opera, Chooz

• B-Physics: Matter-antiMatter asymmetry
– Babar Belle Super B factory

• LHC-Atlas
– Japanese contribution to CERN 200 MSF

• Linear Collider project
– GLC ILC

Particle Physics
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AIL (LIA) Particle Physics
IN2P3-CNRS DAPNIA-CEA

KEK

Objectives:
o Bringing together the French-Japanese Particle-Physics communities.
o Developing a Particle Physics European-Asian axis
o Building the basis for the first Global Scientific Project (ILC)

A collaborative network of host
laboratories:
CNRS-IN2P3:
LAPP (Annecy), 
LLR (Palaiseau) 
LPNHE (Paris), 
LAL (Orsay), 
CEA
DAPNIA (Saclay), 
Japan
KEK (Tsukuba).

A Joint CNRS-CEA-KEK project

7 main topics: ~ 25 Collaboration Proposals

• Detector R&D (ILC, B-Physics, ...) 
• LHC (CERN, Grid) 
• B-Physics and Super B Factory 
• Neutrino Physics (T2K, Opera, ...) 
• Simulation, event generators and data Analysis 
• Computing (GRID, Geant4, HPNC, Lattice QCD) 
• ILC accelerator R&D 
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Wiki Web page
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The Linear Collider Project
e+e-

After LHC Discoveries: 
High Precision Physics with a Linear collider

The first Global Science Project

How to get a global agreement?

Project Approval Road Map

One of the issue of the “Particle Physics” IAL
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Linear Collider Project

30 Km long tunnel

6 Mds Euros


