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ATLAS Brazil Cluster

ATLAS Brazil Cluster : We are 4 Institutions in 3 states : 
USP (São Paulo), UFRJ and UERJ (Rio de Janeiro), UFJF (Minas Gerais)  
69 Members (14 authors)
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Universidade de São Paulo (USP) ATLAS Group

The Group :
2 Researchers : Marco Leite, Marisilvia Donadelli
5 Graduate Students (2 starting the PhD in June  2023)
4 Undergraduate students
We host an ATLAS Tier-2 Grid Facility
Lab infrastructure for Instrumentation R&D (ATLAS)
Two long term (5 years) Research Grants for ATLAS/LHC activities

The University :
USP is the largest University in South Hemisphere :

8 Campi (we are in the main campus)
42 Institutes
94.000 Students (30.000 in MsC or PhD)
> 5k academic researchers
> CHF 1.5 Billion budget (does not include research grants)  

The City :
São Paulo is a very large and busy metropolitan city, with plenty of 

options for living   

USP main campus

São Paulo downtown 
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One of the main goals of this project is to explore measurements of the W, Z and H boson production in several 
kinematic regimes and final state channels using current and future LHC data acquired by the ATLAS experiment in 
proton-proton collisions at sqrt(s) = 13, 13.6 and 14 TeV.

● So far, no signs of new physics (SM works pretty well…)
● New physics may be out of the LHC reach by direct searches (too heavy, too broad...)
● We need higher precision (model and experiment) ⇒ then hope it breaks somewhere …
● If it breaks, someone needs to come with a fix to the model used in the global fit (new physics)

Precision measurements in SM

Study of Higgs self-coupling

● Probe the scalar sector of SM trough studies of di-Higgs production 
● Direct probe of EWK symmetry breaking potential
● The resonant production of HH is a fertile ground for BSM models validation
● Focus on HH→bb𝜏𝜏 channel

ATLAS : the electroweak sector of the Standard Model

Searches for BSM process

● Search for Leptoquarks production  
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● Several ongoing physics analysis :

USP ATLAS : Physics Analysis

● Also :
○ 9 Run-II completed analysis, several internal notes  and  Editorial Boards
○ USP group is very active  in ATLAS organization (Executive Board, Chair Advisory Group, Upgrade 

Speakers Committee,  International Computing Board, deputy National Institute Representative)



Double-differential  CCDY cross section in high mT
W
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● Constraints to proton PDF
● Checks of lepton universality
● First measurement at this phase space @ LHC
● Phase space interesting for SM EFT interpretations
● Lays the groundwork for 𝛤W measurement  

Physics from the tails  :
ATLAS-ANA-STDM-2018-41

https://atlas-glance.cern.ch/atlas/analysis/analyses/details?id=1485


Double-differential NCDY (𝜏 channel) high m𝜏𝜏      
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● Few LHC analysis on 3rd lepton generation, 
○ but many BSM scenarios sensitive to 3rd 

generation
● High priority for understanding the b →l anomalies 

○ Search for DY processes mediated by a 
leptoquark

● Analysis on the pole and high mll mass region (>120 GeV)

ATLAS-ANA-STDM-2021-10

F. Wilsch

● Investigate the production of Leptoquarks as source of Lepton Flavor 
Universality  violation

● Signal generation using Madgraph
● Test and set exclusion limits
● Sensibility in the high mass region of Z→𝜏𝜏 + b

○ Look for the associated 1(2) b production
● Analysis will also include charge current DY (other next analysis !)

○ W→𝜏𝜈
○  W→𝜏𝜈+ 1(2)b

● Add 13.6 Run-3 dataset Cornella 2021

https://atlas-glance.cern.ch/atlas/analysis/analyses/details?id=5824
https://doi.org/10.1007/JHEP08%282021%29050


Higgs scalar potential is still largely unconstrained - could give direct insight into 
the structure of the Higgs potential
Higgs can interact with itself, producing a pair of Higgs 
Known m

H
 (~ 125 GeV) , SM predicts 𝛌(~ 0.13)

New physics can alter this number!

● Gluon-Gluon Fusion (ggF) 
○ Dominant process at LHC
○ Destructive interference between triangle and box diagram makes 

the cross-section tiny (1000 smaller than single Higgs, ~ 30fb)
○ Anomalous deviations of the coupling strength   𝛋𝛌 = 𝛌

HHH
 / 𝛌SM

HHH
  

● Vector Boson Fusion (VBF)
○ Second most abundant production mode
○ VBF topology provides a clean signature
○ Direct handle to vector boson coupling modifiers 𝛋

2V
 and 𝛋

V

Search for Higgs boson pair production: HH → bb 𝜏𝜏 channel
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JHEP11(2020)163 arxiv:2209.10910PhysRevLett.121.191801

https://link.springer.com/article/10.1007/JHEP11(2020)163
https://arxiv.org/abs/2209.10910
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.121.191801


9

● Liquid Argon Phase-I Digital Trigger 

USP ATLAS : Upgrades

● Phase-II High Granularity Timing Detector

➔ LTDB performance studies
➔ Signal reconstruction and 

calibration
➔ Data Quality

➔ Ultra-fast semiconductor sensor R&D
➔ Test beams at CERN SPS
➔ Detector construction and commissioning at 

CERN
➔ A new facility for semiconductor sensor at USP 

is coming up  (FAPESP Grant)
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The position :

● FAPESP Grant (https://fapesp.br/en)
● Two years (subject to renewal) and includes one year stationed at CERN 

supported by FAPESP
● We expect the candidate to take a leading role  on  Run-3 (2) analysis (HH⇀ bb𝝉𝝉 

or Drell-Yan precision measurements )
● Also requires participation  on Run-3 dataking  (operations in LAr) and some 

HGTD activities at CERN
● For more details on stipend, projects, conditions etc. please feel free to email me ! 

Marco Leite 
leite@usp.br

https://fapesp.br/en

