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LPSC : Organization

/Fundmg Agencies ' »

Mixed Unit of Research from CNRS, Unlver3|ty Grenoble AIp_" Grenoble-INP
CNRS : National Institute For Nuclearfand Partlcle Phy3| 1

Grenoble-Alpes University (UGA)

o Engineering School Grenoble- _INP.(._,,

—

" Organization L 3
Research Activities ' ;
- 68 Permanent staff physicists (39 CNRS researche

30 Phd Students and about.10 post-docs
-> Regrouped in 10 research teams, eac '7
Technical support Activities T -
87 permanent staff Engineers, Techiicians dAdminiStrative in 5 technical Departments
—> Common support services dedicatedto ALL research activities in project
Technical Departments (8=
Mechanics — Electronics — Computing - Instrumentation - Accelerator & lon sources
Technological Platforms (4) S
GENESIS - Neutron Source for rapid neutrons (nuclear data, irradiation for insutrials)
FEST — Fluids Experiments and Simulations in Temperature (reactor physics activities)
PLASMA - Platform of micro-wave plasma reactor (materials, procedees)
\_ Computing Grid - Tier2 (initially) for LHC and (now) beyond experiments
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LPSC : facmtles and mfrastructures

" Plasma Reactor Facility
Research team
~ Plasma Reactor Hall

\

" Chemistry Experimental Hall

Forced Fluorid Flux Liquid

Molten Salt Reactor Install.

;O 'H.H O]

Accelerator Experimental facmL -
Accelerator Beam Lines !g L.

lon Sources installation akl 1

Neutron Source Platform GEI\ESISl *’ia ==
—> research-and irradiations g




LPSC : facmtles and mfrastructures e »
" Assembling Mounting Hall _@ - E

Assembling & Mounting
Testing, integrating

/Computing Center
Tier2 for LHC experiments
CPU : 83 servers,1200 cores,
Storage 16 servers, 2 Po

" Academic Training Plateform
University, Eng. School, CNRS
Subatomic Physics & detect|on

400 student / year L-Master |

i Simulation of REP reactors
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|. Sciences at fhe LPSC

time A . - . -, -
108 — 109 Today: Universe mostly reionized
[ years

Reionization

*
* g LI TR ey

Atoms: neutral universe

@ Non-relativistic matter

Matter-Radiation
decoupling|— 380 000
(Last Scattering years

Matter-Radiation

equa[ity — 10 000 years .
@@ ® nuclei
@,

Primordial
Nucleosynthesis

Anti-hadrons| ®© L
disappear ? @@ @ baryons

Quarks get
confined

End of inflation:
Radiation era
starts




Particle Physics

ATLAS team

W Physics search (YY, Y-jet, DM)

Research fields : Higgs boson physms Top quark physucl \

ALICE team

Research fields : y=Jet, y- hadron cShyeIatli

-

Theoretlcal Particle Physics team

Research fields : Higgs boson Physics, New PhyS|cs . ,

L

———

UItra Cold Neutron team
Project n(2)EDM : Search for nel

\

' STEREO Team

Research field : Sterile neutrinos search

ILC Project s

Research field : prepraration for the next linear e+e- collider; higgs physics; calorimetry,




LHC experiment

. Particle Physics

ATLAS team | R ...since 1983 "
Research fields : Higgs boson physms Top quark.physics, B nd SM search (top vy, Y+MET)
Main contributions : Preshower constructlon calorimeter.g geny, vleljet reconstruction
Future Project : Internal Tracker /alplnex;' g. Sensorgem dule loading, validation

yy-resonance
search

S|gn|f|cance 2015+2016: S BNERIMENT
m=710 GeV (10% width)
2.30(local)/<1o (global)




LHC experiment

|. Particle Physics

ALICE CEN | - ...since 2007
Research fields : y—Jet, y— hadron correlahons b-flavoured |ifif€ onstruction
Main contributions : EMCal and Dcal aésembllng & mountl FTriggering & RO electronics ;
Future project : ALICE-O2 upgrade | r

ALICE—DCAL electron/cs




- LHC experiment :

|. Particle Physics

Theoretical Particle Physics _ T
Research fields : Higgs boson Physics, 2HDM (effective theglff@pproach), SUSY, GUT
nuclear PDF, QCD lattice, QCD precisiogifieasurement, DM search (EFT)
Main projects : iLHCTools, nCTEQ, SModelS, LiLith, DI#oOl: i

Higgs coupling i M ) ;
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. Particle Physics PSI/ILL

\

" Ultra-Cold Neutron team | F
Research field : BSM physics, CP- V|oIat|on EDM as prob YEW baryogenesis / leptogenesis
Experiment nEDM : Best limit on electfical dipolar momenillfit (<102 e.cm); syst on B-field;
Project n2EDM : New UCN source; UCN switch, Hq polgfiSation chamber; Current source

e

Precession chamber

Vacuum

I He cooling &

D, filling

UCN
storage

neutron
volume

guides

Heavy water
tank

Lead
spallation
target

Co-magnetometry test bench




|. Particle Physics

" STEREO Team . 4
Research field : Sterile neutrinos search by measureme "reactor anti-ve flux
Main contributions : Muon veto conétructlon assemblig ountmg/commlssmnlng of
‘ / the detector; triggets nd electr Bs; first exclusion limits ;

IN2D weall
{lead + PEHD)

D1% wall
flead + concrete)

Wber 2016




2. Astropartlcle and Cosmology

AUGER team ' 4
Research field : UHE oosm|c rays Search for UHE photo ature of CR (primary)

N\

AMS 02 project .
Research field : Search for antlmat ering

N\

PLANCK team L ,
- Research field : CMB as a probe to cosmology, use al

N

S

NIKAteam
Research field : Cosmology using.gal@

.

LSST project .
Research field : Dark matter, dark energy cosmologlcal constraints; BAO;

N\

EUCLID project S
Research field : Dark matter; cosmological constraint via galaxy cluster study;

N\

MIMAC Dark Matter Projects
Research field : Dark Matter Direct Detection; low mass and high mass; directional;




Cosmic Rays on ground

2. Astropartlcle and Cosmology

\

" AUGER team - ' 4
Research field : UHE (>1018eV) cosmic rays origin & propgdel on; Search for UHE Y
AUGER contributions : UHE CR distfibution: Radio deteglion of showers:;
AUGER-PRIME : Construotlon of scmtll,l -;modules/ - electronlcs nation. coordination

N 9,

UHE origin distribution

Electronic forAuger-Priihe
Surface Detectors




2. Astroparticle and Cosmology_ R ——

AMS team ' " ...since 1997
Research field : Search for antlmatter in Gev-TeV CR, CRgI0
Instrumental contrlbutlons Construdtlo_n of Cerenkov -

BESS-Polar Il
CREAM AT
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CMB Planck Satellite

2. Astropartlcle and Cosmology

PLANCK project _ - .
Research f|eId CMB as a probe to cosmology, use galax: U

N

217 GHz

Gravitational.fpotentlal determined
using gravitational lensing effects




30m-IRAM telescope, Neel

2. Astropartiole and Cosmology

" NIKA team - ,
Research field : Cosmology using galaxy clusters; . -
| Main contributions : Electronics for m"m-wave poIarlsed @S camera; processing pipeline;
_ Scientific oontrlbutlcyfs f|rst polarlzatlo asuremen ga axy cluster analysis using tSZ

~

Electronics for =" @ - ] a0 | | '
'KIDs RO = K ./ j | 05

iR o

I@ Pressure profile at high z M Radio/IR contamination
R. Adam et al. (2015)] [R. Adam et al. (submitted)]

{ 7 tSZ/X-ray radlal thermod /m amlcs+matter reconstructlo

> [ First SZ obs. with KIDs
[R. Adam et al. (2014)]

Intensity 2mm Jy/beam

=0 Pressure mapping in
extrem mergers

22° 00'

21°

05 34™ 40° 30° 05 347 40° 30 B
Cente R.A. 05 34 506 Dec +22 00 41.5 Center: R.A. 05 34 30 52 Dec 22 00 41.5 ) )\ i
U 2mm Jy/beom ‘ 1 D Planck follow-ups: joint tSZ/X-ray
o = thermodynamncs mnppmg

Reconstruction of
Stokeslparameters
Using KIDs
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3 gigapixels camera Telescope

2. Astropartlcle and Cosmology

"LSST project . _
Research field : Dark matter dark energy gravrtatronal |le SN

LSST Camera Test Bench (CCOB)
(3.2 gigapixels, 2.8 1)
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Filter carroussel (IN2P3-LPNHE)




2. Astroparticle and Cosmology ~ “néerarourciaboratory LSW

MIMAC project _
Research field : Directional Direct detection of Dark mattegior neutron vs WIMP separation

Or|g|nal R&D : Development of plxe1|sed MlcroMegas JBItrix track chamber; Anode RO w/ time
car Jy lonlsahon) & direction (few 10 keV)

3
:
[. 4

i‘~~~§__~}___§_“§

15 20 P
Kinetic energy (keV)

XY, XZ, YZ mesurement of recoil
P Anqular resolution on track (3
From a neutron of 8 keV g - iachs3as fF)




3. Nuclear for Energy and Health

e

Nuclear Reactor team

N\




3. Nuclear for Energy and Health

/Nuclear Reactorteam -
European program FP7, Interdlsmpllnary Mission framewpy; '(CEA CNRS, IRSN,EDF)
Transmutation : Accelerator Driven §ystem Guinevere i
> Contrlbutlons to Myr ‘
Solid state fuel, Thorium cycless
= Scenarios, Tmrlum’f;
Reactors of 4th generation” :

Original Design of the Molten Salt Fast Reactor
And associated thermic-neutron thermic studies

' Molten Salt loop operated at 600°C




3. Nuclear for Energy and Health

q Medical Application team : B
Local synergies with hospital, ESRF, ILL and national collfARONAX; GANIL)
Beam Profiler : collaboration with Hospltal Center CHU @enoble and ESRF
- Main developments' . Gren: \ ,,:. MI2B, INSERM, ILL
Beam Monitoring for hadron-therapysss ==
- Developments’agoun 0 -‘mond d@tectors & its electronics
ABnCT as innovative therapy o F
- Developments around hlgh |nte Sity flux neutron Source i,

¢ : f
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Beamjprofileratithe GrenobleHospital =~ 14 MeV : I

Scintillator




4. Accelerator, ion sources and Plasma

/Accelerator and ion sources team i N
Accelerator in European FP7- H2020 framework and natifff§al’program context
Low Energy Beam Transport line forADS prOJect (MY A, Mol in Beligum)
i gEiEar data : GENESIS platform

lon sources, ECR, boosters \ 3
lon.sources for Spiral2 at GANIL : PHOENIX V2 a
Charge Booster 1+n+

, \ High frequency ECR ion sources (5.




Laboratory presentation)
Sciences at the LPSC

Technolog|es

)‘ UNIVERSITE
/ st Grenoble

741 Alpes




@ T
Neutron Detectors . from Darka Matter expenments A

itoring-in hadron therapy
salariev:lviHz with <100 ps resolution

Diamond detectors : poncrlstaI VS monocrlsta}s bench;

Instrumental contribution : Metalizafion of thin electrods by PCVD; (5x5 to 20x20 mm) surface

——— Readout electronics; measts of resolution (40 ps) on ESRF;

A

(a B

R&D on high intensity (epi)thermal neutron flux production ...from new neutron therapy
Alternative to reactor facility for neutron Capture Therapy

At stake: Design of Li, Be targets on proton (deuton) beam

b




“| don't know the future.

| didn't come here to tell you how this is
going to end. | came here to tell how it's
going to begin.”

a late XXe american philosopher




