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Introduction: the physics topic

Several theoreticians, working on phase transitions, postulated a

mechanism that could explain why certain particles have a mass while S :
others don't. VIH) O\ p” H7\+Av H
It implied the existence of a new particle: the Higgs Boson. However, L2
the theory left two free parameter: the mass and the self-coupling A.
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ATLAS ¢ Data
—— Sig+Bkg Fit (m =126.5 GeV)
-------- Bkg (4th order polynomial)

Events / 2 GeV

After decades of searches, the ATLAS
and CMS collaborations finally reported

its discovery at the LHC. One of the free
g parameter, the mass, was measured !

{s=7 TeV, det=4.8fb'1
{s=8 TeV. det=5.9ﬂo'1
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After a decade of studying the Higgs boson we are still to understand if
the Higgs potential is the one predicted in the 60s, and to understand its
fundamental nature. This search involves studying diagrams involving the

Higgs self coupling: hence the production of pair of Higgs bosons.
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The physics analysis

The LPCA group has a recognised expertise in the HH searches:

Q Looking at the decay chain involving 2 b-jets and 2 photons:
@ > Despite a low branching fraction, it suffers from low background;

H > One of the 3 golden channels to observe HH production;
> Best limit on the self-coupling set by an individual channel so far;
> Main PhD supervisor led 2 of the last ATLAS analyses on the subject.
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The hardware involvement

The group is also involved in building the upgrade of the ATLAS detector for the H-LHC phase.
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One of the challenge is the increased pile-up density that will be
comparable to the longitudinal () track resolution in the forward region:

Solution: add timing information with a small enough resolution.

Vertex t [ps]

60 80 100

Vertex z [mm]

The High Granularity Timing Detector will have a timing resolution of
30 — 50 ps per track. It will be based on LGAD (Low Gain Avalanche
Detectors) of 50 um thickness.

We are involved in several areas of development on which a contribution is expected:
> Design of the calibration procedure;

» Tests of the readout chip;

> Design of a prototype of data acquisition system for the detector.
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The group

The Laboratoire de Physique de Clermont Auvergne joined ATLAS before it was even named ATLAS !

» ATLAS group is composed of 7 permanents, 3 post-docs to start this year, 3 PhDs and many research engineers;
> We have an historical involvement in the design of the Tile Calorimeter, top physics and recently long lived
particles;

> The lab also covers the other LHC experiments (LHCb, ALICE), astroparticles, theoretical physics as well as
nuclear physics for the environment.

.

Louis D'Eramo (LPCA) - 14/05/24 - LHC Job Matching Event




Technical detalls

» Contract length: 3 years;
» Starting date: 1st of October 2024;
> Position will be attributed by the Ecole Doctorale:
e Limited number of contracts offered;
* Several subjects are in competition.
* Application on specific website adum.fr = deadline 20th of May 2024
> Real job contract in France:
e Salary of ~ 1700€ / month after taxes
« Standard national health insurance included;
* 5 weeks of paid holidays.

Clermont-Ferrand

\

Pos|t|on based in Clermont-Ferrand: ,
~« City of 300k inhabitants in the middle of France; P  Holding a master degree (or equivalent); ,,
* High fraction of student (16%) in the town | |« Pastexperience in experimental particle physics |
population; S | ! might be a plus, but not mandatory:
* Famous for its rugby team, Michelin tire { | e« Existing knowledge in programming (python/C++)
company and surrounded by (extinguished) b is always welcomed. ~
volcanoes; | |« French speaking is not required, might be thought
* Average cost for a flat is 400-500€/month; i durlng PhD

 ~3h30 from CERN by car (4h45 by train) —
frequent travels to CERN planned
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