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LPCA: what do we do?

* 3 research departments:
 TH (Theory):
Analyses BSM in Flavour Physics and Dark Matter;

60

Percolation model of pandemics 45
 PU (Particles and Universe):
Instrumental and physics contributions to ATLAS, LHCb, ALICE, 30

CKMtitter, COMET, Future Colliders
Observational cosmology through SuperNovae with LSST/ZTE,
Development of Fink broker for transient objects with LSST/ZTF (beyond SN) & others ;

* SE (Health & Environment): effects of radiation on living organisms and environment:
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LPCA: research staff (105)

Non-Perm. (w. tech.)
UCA w. emer.
CNRS-w._emer.

TH(8% 8) PU(54%:57) SE(38% 40)

simulation for radiotherapy radioactivity in the environment

radiobiology and biophysics innovative IoT from sensors to clouds

physical chemistry of nanostructure surfaces radon on active volcanoes

biomaterials thermal plasmas of natural and industrial origin
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Non-Perm. (w. tech.)
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TH(8% 8) PU(54%:57) SE(38% 40)

simulation for radiotherapy radioactivity in the environment

radiobiology and biophysics innovative IoT from sensors to clouds

physical chemistry of nanostructure surfaces radon on active volcanoes

biomaterials thermal plasmas of natural and industrial origin

» 4 support & technical services: Administration, Informatics, Electronics, Mechanics
3 technical platforms:

« MICA: micro-electronics developments (eg. ALTIROC for HGTD in ATLAS, SPIDER for LHCD, ... IoT devices)

 E2CA: electronics complex cabling and characterization of components (eg. from MICA)
 PAVIRMA: X-Ray irradiation and environmental radiological analysis platform
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» 4 support & technical services: Administration, Informatics, Electronics, Mechanics

3 technical platforms:
« MICA: micro-electronics developments (eg. ALTIROC for HGTD in ATLAS, SPIDER for LHCD, ... IoT devices)
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r ¢« . Lm Conseil Scientifique Commission Paritaire Locale
P/ UNIYERSITE Président Philippe CROCHET Jonathan BONNARD
Clermont Secrétaires Simon AKAR, Johann COHEN-TANUGI eci A
— ‘ Auvergne o are . eg s Commission Locale Santé et
/ Conseil d’Unite Sécurité au Travail
Président du bureau Djamel BOUMEDIENE Christine GASQ

Assistants de Prévention
Christine GASQ , Thierry PILLEYRE, Adéle PORCAN
Conseillers Radio-Protection
Thierry PILLEYRE, Guillaume RIVRAIS

Séminaires C. BARJOU-DELAYRE, A. GOUDELIS,
A. HADDAD, B.

Chargeés de mission

QVCT Emmanuel GANGLER
Valorisation Christine GASQ
Isite-Instruments Laurent ROYER

DIRECTION

Directeur Jean ORLOFF

PASCUAL

Communication Aurélie TERRISSE
Andreas GOUDELIS - Vincent TISSERAND

SERVICES TECHNIQUES

Administration
Cyril GALPIER

Adjoints au Directeur
Vincent BRETON - David CALVET

Directeur Technique Nicolas PILLET
Responsable Administratif Cyril GALPIER

Eco-Resp. Samuel CALVET - Roméo BONNEFOY
RPS Eric COGNERAS - Géraldine FETTAHI
Parité Eric COGNERAS - Laurine PERROT

Assistante de Direction Géraldine FETTAHI

Correspondants
RH, Formation Continue Géraldine FETTAHI
Web Alexandre CLAUDE

Informatique
Support Info ASR Dominique BONNET

Information Sc et Tech Olivier DESCHAMPS Calcul et donnees Bogdan VULPESCU

GED Dominiqgue BONNET
CSSI Jean Claude CHEVALEYRE

POLES DE RECHERCHE EQUIPES

ATLAS ALICE LHCb
Djamel BOUMEDIENE Xavier LOPEZ Vincent TISSERAND

Electronique

Nicolas PILLET

Mécanique
Nicolas PILLET

PLATEFORMES & PLATEAUX

: Correspondants
Particules et Bruna PASCUAL

Univers Louis D’ERAMO

LSST/ZTF FINK
Philippe GRIS Emille ISHIDA

MICA Frédéric JOUVE — Laurent ROYER - Nicolas PILLET
Romain MADAR

Correspondante THEORIE

Theorie AnaM.TEIXEIRA | Ana M. TEIXEIRA Frederic JOUVE

Emmanuel BERGERET

SANTE
Patrick VERNET

Santé Correspondante
Environnement Lydia MAIGNE ENVIRONNEMENT
Jonathan LAO

PAVIRMA Guillaume RIVRAIS
Emmanuel BUSATO

Newcomer’s W Septembre 2026 https://lpca.in2p3.fr/
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Environment physical data collection: ZATU, Becquerel, Radon, (VERY deep sea, e.g. NODSSUM) water...
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* Even biology research rests on advanced biophysics data (TIRF, Acoustic Force Spectrometer)

* new data analysis schemes pioneering ML & Al (Fink, ATLAS, data scientist university diploma...)
* advanced simulations platforms: GATE (PET & dosimetry), PUMAS (muon flux), micrOMEGAs (DM), PerCOVID
* theory= ultimate (lossy) data compressor! Which data will force us Beyond the Standard Mug?

This importance of data has a long and deep history in Clermont:
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* before: “Nature abhors vacuum” is supposed to explain the rise of mercury

in a Torricelli barometer...?!?
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* before: “Nature abhors vacuum” is supposed to explain the rise of mercury
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in a Torricelli barometer...?!7? -
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* 1648 F. Perier, asked by Pascal, carries a barometer to the top of Puy de Dome:

* mercury there rises not as high as in Place de Jaude...
Nature would abhor vacuum less up there???
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1648 F. Perier, asked by Pascal, carries a barometer to the top of Puy de Dome:

* mercury there rises not as high as in Place de Jaude...
Nature would abhor vacuum less up there???

* Founding experiment, for pressure and atmospheric(!) science,
but not only:
- extremely modern experimental protocol (control barometer)
- with theorist-experimentalist collaboration, and
- geographic separation (Paris-Clermont). But also:
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* Founding experiment, for pressure and atmospheric(!) science,
but not only:
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- with theorist-experimentalist collaboration, and
- geographic separation (Paris-Clermont). But also:
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e What is vacuum: absence of matter?...
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1648 F. Perier, asked by Pascal, carries a barometer to the top of Puy de Dome:

* mercury there rises not as high as in Place de Jaude...
Nature would abhor vacuum less up there???

* Founding experiment, for pressure and atmospheric(!) science,
but not only:
- extremely modern experimental protocol (control barometer)
- with theorist-experimentalist collaboration, and

»u

N
IE
* Today LPCA researchers approach this question with experiments in

Geneva and Chile, ...

e What is vacuum: absence of matter?...
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B 1905: Variation of earth magnetism and symmetry breaking

* B. Brunhes (Clermont Observatory director)
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* B. Brunhes (Clermont Observatory director)

* 1905: discovers volcanic “porcelanites” in Cantal, which are magnetised
“upside down”

Newcomer’s Welcome Day, 10/15/2026 7



* B. Brunhes (Clermont Observatory director)

* 1905: discovers volcanic “porcelanites” in Cantal, which are magnetised
“upside down”

* Hypothesis: when they cooled down 6 My ago, the (weak) earth magnetic
field was inverted (verified 50 years later in the Atlantic rift)
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* 1905: discovers volcanic “porcelanites” in Cantal, which are magnetised
“upside down”

* Hypothesis: when they cooled down 6 My ago, the (weak) earth magnetic
field was inverted (verified 50 years later in the Atlantic rift)

* Spontaneous symmetry breaking: while cooling down, a magnetic
material chooses for its magnetisation the direction of an external magnetic
field, however small. (Not in vacuum: magnetic dipoles or electric currents
needed to create a magnetic field)
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* B. Brunhes (Clermont Observatory director)

* 1905: discovers volcanic “porcelanites” in Cantal, which are magnetised
“upside down”

* Hypothesis: when they cooled down 6 My ago, the (weak) earth magnetic
field was inverted (verified 50 years later in the Atlantic rift)

* Spontaneous symmetry breaking: while cooling down, a magnetic
material chooses for its magnetisation the direction of an external magnetic
field, however small. (Not in vacuum: magnetic dipoles or electric currents
needed to create a magnetic field)

* What is vacuum: absence of matter AND fields?...
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* B. Brunhes (Clermont Observatory director)

* 1905: discovers volcanic “porcelanites” in Cantal, which are magnetised
“upside down”

* Hypothesis: when they cooled down 6 My ago, the (weak) earth magnetic
field was inverted (verified 50 years later in the Atlantic rift)

* Spontaneous symmetry brea <ing: while cooling down, a magnetic
material chooses for its magnetisation the direction of an external magnetic
field, however small. (Not in vacuum: magnetic dipoles or electric currents
needed to create a magnetic field) *

* What is vacuum: absence of matter A ) fields?...

No!!l In vacuum, - i
a field of Brout-Englert-Higgs (1964) (verified in 2012) is needed to understand the mass of particles,
and another field, dark energy, seems necessary (1998) to account for cosmological expansion.

The study of both is today the main goal of LPCA’s Particles and Universe department
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Health & environment a
r

* From its beginning in 1959, LPCA developed instruments
(e.g. gamma spectrometer) and applications for studying the |

effects of radiation on cells (e.g. weak doses) or environment
(e.g. datation by thermoluminescence).

Newcomer’s Welcome Day, 10/15/2026 8



Health & environment applicat

* From its beginning in 1959, LPCA developed instruments °
(e.g. gamma spectrometer) and applications for studying the
effects of radiation on cells (e.g. weak doses) or environment
(e.g. datation by thermoluminescence).

e O

SRR L L
5

.

-
A

| pei

* 60 years later, this component has been reinforced in 2017
with the addition a team of biologists
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I wish you to enjoy the pleasure of doing

* in a vibrant international crew (even locally!)
* in a beautiful lab

* onal IMPUS

* Inal

and hope these beauties will help your career
taking off and shining bright!




