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IN2P3 : a national institute

MISSION : COORDINATE RESEARCH IN THE
FIELDS OF NUCLEAR, PARTICLE and
ASTROPARTICLE PHYSICS

EXPLORE

The Physics of the two
infinities: from
elementary particles to

cosmology
OPERATE

Research Units,
many in partnership
with Universities
and/or Research

COORDINATE

National Research
Programs and French
participations in major
Research |
Infrastructures

DEVELOP

Associated technologies,
Applications and
Interdisciplinary research

PROVIDE Expertise
Teaching Training
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IN2P3 : A “distributed” laboratory

Q SORBONNE O
UNIVERSITE institutCurie

" APC, LPNHE,
Musée Curie : LNCA

GANIL
LPC LLR, OMEGA >

E UNIVERSITE DE STRASBOURG

/‘t'

S PARIS A
Erll IPNO, LAL

CSNSM, IMNC
l ] SUBATECH a=8UN|VERS|TE
UNIVERSITE DE NANTES] @)DELYON
<50 FTE Institut Mines-Télécom o [ sx\ll\gfgsné
~ : S LY 3 MONT BLANC
< 150 FTE CENBG L R
Clermont BEN7 )
: e A Auvergne S LPSC, LS ,;*f!
<300 FTE Unl\é%'asnlécgux $ o [}II% £ Alpes
<500 FTE LUPMV CPPM S
AixJ []‘\Aarrsieirlle
L versite
e 55
. — e %

cnr IN2P3
Les 2 Infinis 22/07/19




Matter's most elementary Structure of nuclear matter, Universe’s composition and
constituents and nuclear energy and medical behaviour
fundamental interactions applications

Data Science and

Major R&D domains Computing research
CNRS and University major research
researchers, laboratories and technical programs (TGIR/IR)
engineers, technicians support labs et
and administrative staff 18 joint with Universities, collaborative research
postdocs and 2 with CEA, 1 with ltaly* agreements
Ph.D students interdisciplinary accelerator

based platforms

*EGO and CNRS participations in CERN, FAIR and CTA
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Gravitational Waves: Virgo

Virgo and LIGO mirrors :

Polishing and coating coated at LMA (Lyon)

April 1st: Start of New observing period (run O3) of
Virgo and LIGO which will last 1 year:

- Virgo sensitivity improved by a factor of 2 (8 in volume)

-  Expecting several observations per week: merger of 2
black holes, of black hole-neutron star

- Strong links between nuclear physics and astrophysics

Advanced Virgo: progress in sensitivity towards 03

BNS range: average distance at which a Binary Neutron Star merger could be detected
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Dark energy: LSST

Dark energy: LSST
- IN2P3 is involved in the construction

— CCIN2P3: computing center with all LSST data
- Physics program within the DESC collaboration

Filter loader on
transport cart

IN2P3
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High energy gamma ray: CTA

CTA : Next project for high energy gamma ray studies

- 2017: one of the 2 new fundings (with HL-LHC) for Very Large
Research Infrastructure approved in France
- IN2P3 contributions to LST-1 and NectarCAM

Design, construction and assembly of LST: October 2018 NectarCAM First light: may 2019

Charges (T = 0) (sum = 3.018e+03)

value : 0.0
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Neutrino Physics : KM3NeT

ORCA : Oscillation Research with Cosmics in the Abyss, 40 km off-shore of Toulon
- Dense array of detection unit to study neutrino oscillation parameters and in partlcular to
determine the neutrino mass hierarchy

- Digital Optical Modules (DOM) :
- Detection Unit: 18 DOMs vertically arranged
and connected by an electro-optical cable

- Prototype array: 6 detection units
- Final array: 115 detection units

First detection unit successfully deployed in March 2019 KM3NeT preliminary

~

.L.llllllIllll]l]llll]lllllllll Tr1T1

Median Significance [c]
m D W b 00 O

SN

2% 2021 2022 2023 2024 2025

Date
IN2P3 N
Les 2 Infinis 22/07/19 INZP3



Nuclear Physics @ GANIL

Salle d’expériences
DESIR

Lignes hall

o DESIR
Ensemble de purification

RFQ-Cooler + HRS

Dispositifs
expérimentaux

SPIRAL1

Lignes de jonction

Highest priority in Nuclear Physics: SPIRAL2
- LINAC: 3 weeks ago, ASN authorizes the commissioning of phase 1 of SPIRAL2 extension
=> RF commissioning : summer 2019
=> Beam commissioning: fall 2019 and first beam to NFS in 2020

- Spectrometer S3: start-up in 2021/2022

- DESIR : start-up in 2024/2025

@ IN2P3
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LHC phase 1 upgrades

CMS (finished in 2017)
New pixel detector : DAQ
L1 ECAL trigger

Tracker CO, cooling

ATLAS
Pixel Inner Barrel Layer (2014)

Liquid argon calorimeter:
electronics

LHCb
Calorimeter electronics

Scintillating Fiber tracker
DAQ system

ALICE

Muon System

Inner Tracking System
@ nops  Muon Forward Tracker
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LHC phase 2 upgrades

France contribution * AILAS _ . .
to ATLAS & CMS - Inner Tracker: sensors, electronics, track trigger, mechanics

- Liquid argon calorimeter: electronics
- Tile calorimeter: electronics and HV
- High Granularity Timing Detector

upgrades for the
HL-LHC were approved

In 2017: e CMS
- Tracker: electronics, endcap mechanics & cooling, DAQ
140 M€ investment - High Granularity Calorimeter: electronics, mechanics, trigger
over 10 years for IN2P3 - RPC Muon Chambers: electronics

* RA&D: strong contribution to micro-electronic (ASICs design)

TSMC 1130 nm TSMC 6135 nm
[ | [ |
HGROC LAUROC ALTIROC CIC

CMS HGCAL ATLAS LAr ATLAS HGTD CMS tracker
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Accelerators

R&D on laser-plasma acceleration

First cryomodule delivered
to ESS in 2018

0 IN2P3
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Hadronic Physics at J-Lab

Recent contributions to J-Lab physics
program by IPNO team

— Central neutron detector for CLAS12
- Calorimeter NPS

- Polarized Electrons for Polarized Positrons
- Heavy Photon Search

- A Low Energy Recoil Tracker
Funded by ERC : Raphael Dupré

_ Clear space

-~ surrounded by a

European Research Council Kapton foil
ng top researchers

anywhere world

. Target

Scintillators array
covered by a light
proof layer
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Hadronic physics at IN2P3

Most IN2P3 efforts in hadronic physics are currently focused on the heavy ion
program at CERN :

- ALICE and its ugrades (Muons, ITS, MFT)

- CMS Heavy lons V/

- LHCb Heavy lons Vv

— Phase 1 upgrade during LS2 in 2019-2020 1y aadil

‘ £¥ Exercice de prospective
) nationale en physique nucléaire,

At A

Longer term future of heavy ion program at CERN is | sl i
also discussed within the ESPP process \
=> conclusion expected during spring 2020

French strategy in nuclear physics, particle
Physics and astroparticles :
conclusion and roadmap by the end of 2020

At this early stage, there is a strong scientific interest for EIC physics program

IN2P3 contributions to experiments in the US:
Jefferson-Lab, Phenix & STAR @ BNL, Nuclear Physics @ Argonne
Babar @ SLAC, DY & DUNE at Fermilab, LSST, ...

@ IN2P3
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Key Figures

25 laboratories and
technical support labs
(18 with Universities,

2 with CEA, 1 with Italy*) |,
8 interdisciplinary ” |
accelerator based 30 major research

platforms [ (el , Y 70 M€ annual budget
1 50 /ntel‘ natlonal } (excluding salaries)

al\ collaborative research AX=a0 € Viery Large

o .
aw agreements kﬁ) Research Infrastructures

*EGQO, + participations in ‘
CERN, FAIR and CTA — ey
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Research Areas
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Research infrastructures in France
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European Research Infrastructures

Wire

JYEL
P Sy (Finland)

SCK-CEN/ Solid, Myrrha
(Belglum ) @ @ GS!/FAIR
. (Germany
| @ PS!I/nEDM |
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International Research Infrastructures
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HESS (Nafibie)g?

AMS, FERMI, = -
 LISApathfinder,
Euclid LISA

(Space) " -

LSST, CTA (Chili)
Auger (Argentine)
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