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Apdés 12 anos da observacdao do Higgs precisamos medir suas

propriedades com precisao: massa, acoplamentos, auto-interagao

Vs = 14 TeV, 3000 fo " per experiment
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Nova Fisica
na cauda das
distribuicoes

# Higgs bosons produced per experiment, per run

Runh 1 I_ ®H ®HH
Run 2 __
Run 3 __
HL-LHC __
1K 10K 100K 1M 10M 100M

MP teoria efetiva => nova fisica esperada (T /s => 1

M, eTL;, =>!acop.); no NP escalas 1 -3 TeV

Incertezas sistematicas (medidas de E 1°E BaBar LEP land coF
precisdo) => 1 estatistica ® 1E o .
E LHC
10_1—E s (PP)
Questdes em aberto: DM, o reces
E YY—a
hierarquia das massas e GUT, 10_3; =
massa dos neutrinos, assimetria 104; o -
matéria—antimatéria (estudo 1078 il il il
107 107 107" 1 10 10? 10°

violagao CP - B factories, ...),

P.R. Teles et al. PRD 109 (2024) 5 . Incluido
no FCC MidTerm Report.
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Colisores de fotons de alta energia

v -ﬂ—<5
* Relevante para varios °* Processos EW raros sao . b
canais de nova fisica beneficiados pelas altas taxas -
P.R. Teles et al. PRD '109 (2024) 5 .
(ALPs, SUSY, EFT) de luminosidade integrada e IS, L T

033009 MidTerm Report 8


https://arxiv.org/abs/1904.11936
https://arxiv.org/abs/1904.11936
https://arxiv.org/abs/1904.11936
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LARGE HADRON COLLIDER
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https://voisins.we HL-LHC CIVIL ENGINEERING:
b.cern.ch/en/high- DEFINITION EXCAVATION
!! minszsix:!_!hg_h -
e Agenda colisoes LHC 2024:
* pp : meados Outubro

ppref + HI: fim Outubro — Novembro

Em abril iniciamos colisoes pp com
feixes estaveis de /s = 6.8 TeV

Parada de Fim de Ano (YETS): inicia em 25/11


https://voisins.web.cern.ch/en/high-luminosity-lhc-hl-lhc
https://voisins.web.cern.ch/en/high-luminosity-lhc-hl-lhc
https://voisins.web.cern.ch/en/high-luminosity-lhc-hl-lhc
https://voisins.web.cern.ch/en/high-luminosity-lhc-hl-lhc
https://edms.cern.ch/ui/file/2872429/2.0/2024-LHC-V2.0.pdf
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| INSTALLATION & COMM. |||| PHYSICS

https://voisins.we HL-LHC CIVIL ENGINEERING: . .
J&s&m&.h&nihtgh; DEFINITION EXCAVATION BUILDINGS ° InICIo LS3 : ~ meados NOVI2025
T  Duracao ~3 anos
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https://voisins.web.cern.ch/en/high-luminosity-lhc-hl-lhc
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CBPF contribuicao ativa no

10 10 o CMS ECAL upgrade for precision timing and upgrade do ECAL FAPE.U |

energy measurements at the High Luminosity LHC
European Strategy Update (2018-2020) M&OB e HI+ECAL@CBPF RENAFAE
https://iopscience.iop.org/article/10.1088/1742-6596/2374/1/012072/pdf 11
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Snowmass Community Planning Exercise (2020-2022)



https://europeanstrategyupdate.web.cern.ch/welcome
https://snowmass21.org/
https://iopscience.iop.org/article/10.1088/1742-6596/2374/1/012072/pdf
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Operation of FCC-et Oper'mon ofFCC hh

years physics explottation) (~ 20 years of phy xpl otation)

HL-LHC

Conceptual Design Feasnbllny Study Project approval by Construction of -

Study (geclogy, RAD on accelerator CERN Council .
detector and computing tunnel and FCC-ee
Concepual Design Repont
t adminis¥atve starts

’ W
'&
Institutions Funding Agencies Papers Student Engagement Other Exp.
QUFRN
Q (2023) (#Part.) Presentatlons (colliders)
CBPF CBPF* (6) v (2016) V| (HI+ECAL@CBPF) v (UG + PhD + PostDoc) @ LHC
(2016) UFRN (15) 4 (2023) 4 (UG + MSc + PhD + PostDoc) ?
Others - (UG + MSc + PhD + PostDoc) LHC

FCC-ee: Your Questions Answered link

2020 Update of the European Strategy for Particle Others: UFPel (1 O), UFRGS (2), UERJ (6) and USP (2) — Brazil*

Physies fink Apresentagdo Forum dos Contatos Nacionais no FCC
Workshop em Annecy Jan 2024 (America Latina)

Brazilian Participation in the Next-Generation Collider Experiments link. Atualizagdo em andamento (G. Silveira 11/04/2024)

*Latin American Strategy Forum for Research Infrastructure (LAS4RI)
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https://cds.cern.ch/record/2721370/
https://arxiv.org/abs/1906.02693
https://arxiv.org/pdf/2001.07837.pdf

Resolving Proton Structure
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CBPF FcCcMOUdesde 2016

Apresentacao Forum dos Contatos Nacionais
no FCC Workshop em Annecy Jan 2024

» FCC-ee/leh/hh as yy colliders* (David
d’Enterria - CERN): Higgs, ALPs, Gravitons,
aQGCs; FCC Reports

> Project HHECAL@CBPF (FAPERJ - 2022)
» 1 postdoc + 1 PhD + 2 undergraduate
> Detector simulation in GEANT: ECAL

studies
» FCC-hh: UltraPeripheral Collisions

CAPES

Qﬂ CNPq @ @ FAPER]
Conselho Nacional de Desenvolvimento
Cientifico e Tecnoldgico

Fundacéo Carlos C| Filhode A o
a Pesquisa do Estado do Rio de Janeiro

Brazilian Center for Physics Research - Gilvan Alves (senior researcher) &
CBPF Riode Janeiro - Brazil Patricia Rebello Teles (postdoc)

Publications (CMS Collaboration-LHC)

Prospects for yy - H and yy > WYW~ measurements at FCC-ee. PHOTON’15, e-
Print: 1510.08141 [hep-ph]

Measurements of yy - H and yy > WTW™ in e*e™ collisions at the Future Circular
Collider, EDS BLOIS 2017, e-Print: 1712.07023 [hep-ph]

Prospects for yy - H observation in ultraperipheral ion collisions at the Future
Circular Collider, PHOTON’17, e-Print: 1712.10104 [hep-ph]

Two-photon fusion Higgs production in collisions with proton and ion beams at LHC,
HE-LHC and FCC, PHOTON’19, Frascati Phys.Ser. 69 (2019) 156-163

Higgs boson production in photon-photon interactions with proton, light-ion, and
heavy-ion beams at current and future colliders, Phys.Rev.D 101 (2020) 3, 033009
New Physics Searches at Future Colliders (from HL-LHC to FCC), talk in the Spring

Meeting of Brazilian Physics Society (2023)

Searches for axion-like particles via yy fusion at future e*e™ colliders. PRD 109
(2024) 5 . Incluido no FCC MidTerm Report.

Contributed to the FCC Reports ECC-ee, ECC-hh, Physics Opportunities, FCC HE-
LHC

Other works in progress: phenomenology and detector simulation 14



https://arxiv.org/abs/1510.08141
https://arxiv.org/abs/1712.07023
https://arxiv.org/abs/1712.10104
https://inspirehep.net/files/14e301bc3365f02dd078451a66eb64cc
https://arxiv.org/abs/1904.11936
https://doi.org/10.1140/epjst/e2019-900045-4
https://doi.org/10.1140/epjst/e2019-900087-0
https://doi.org/10.1140/epjc/s10052-019-6904-3
https://doi.org/10.1140/epjst/e2019-900088-6
https://doi.org/10.1140/epjst/e2019-900088-6

UFRN - working Group -International Inst. of Physics, Brazil

Farinaldo Queiroz, Victor Gongalves, Luciano Abreu, Sandro Fonseca FCC MOU desde 2023

Publications

PED goals
_ [1] Vector-Like Fermions and Inert Scalar Solutions to the Muon g-2 Anomaly and collider probes at
New Physics at FCC: the HL-LHC and FCC-hh, arxiv:2312.03851

n therole o an - in constraining flavor changing neutral currents, :
g?ﬁo’;’:ger 2] on the role of LHC and HL-LHC i ining fl hangi | PLB 2024
arxiv: 2304.00041

Seesaw
[3] Flavor changing interactions confronted with meson mixing and hadron colliders, PRD 2023, arxiv:
2208.08462

[4] Search for leptophilic dark matter at the LHeC, J.Phys.G 50 2023, arxiv: 2207.01656

Schools/Workshops

School on Collider Physics and Madgraph, February 2024

School on Collider Physics Topologies, June 20024

Local grou UFRN
| group @ [5] Constraining 3-3-1 models at the LHC and future hadron colliders, PRD 2023, arxiv: 2203.02520

Workshop on Collider Physics, September 2024

Apresentagcao Forum dos Contatos Nacionais no
FCC Workshop em Annecy Jan 2024

15



OUtrOS aceleradores 1 U.S. Department of Energy Selects

( ) Brookhaven National Laboratory to Host
~\\7— Brazilian Center for Linear Collider Studies, Kick-off Meeting Major New Nuclear Ph)’SiCS Facil Ity
N~
- ( - )

e Pre-lab proposal 2021 9 e
L)
CBPF The Electron lon Collider (EIC), to be designed and constructed over ten years at an estimated cost
GuEriEy iew of th ion of th ional Li llid d th ial physi T ; ; ; ; P
o e Colr (L) e ot physce cone . between $1.6 and $2.6 billion, will smash electrons into protons and heavier atomic nuclei in an

S ‘rezlian Center for Linear Collder studies” (8CLO) effort to penetrate the mysteries of the “strong force” that binds the atomic nucleus together.

https://www.energy.gov/articles/us-department-energy-selects-brookhaven-
national-laboratory-host-major-new-nuclear-physics

O JC I@ irasT “Electron-lon Collider: Physics and Detector Design” APERJ
St MuCol T e e
https://indico.cern.ch/event/1325963/
I M c c and M ucol Prof Dr Zhenyu Ye - University of Illinois at Chicago (UIC) H I ECAL@C B P F
. +
An n I.lal M eet | I‘Ig 20 2 4 CBPF - 52 andar — Quarta-feira, 10/05/2023 as 14h
12-15 March 2024, CERN - -
a\r ¢ P 3 74ERN R Acceleration of electrons in the plasma wakefield of a CERN release, 27th of July 2023
' e 7 =TT L rotonbunch .
 \J LIUW (((((( Y- P AWAKE introduces a stronger wave
e = = iTer SRR g i Y = 4 "; :,5‘ E. Adli, A. Ahuja, O. Apsimon, R. Apsimon, A.-M. Bachmann, D. Barrientos, F. Batsch, J. Bauche, V. K. o
A | il et ‘leﬂ. dg\/‘ 4 4 Berglyd Olsen, M. Bernardini, T. Bohl, C. Bracco, F. Braunmiiller, G. Burt, B. Buttenschén, A. Caldwell, to acce le rate pa rt|Cles

M. Cascella, J. Chappell, E. Chevallay, M. Chung, D. Cooke, H. Damerau, L. Deacon, L. H. Deubner, ...

G.Xia  + Show authors Plasma accelerator AWAKE has tested scalability and is all set to begin its second phase

. Pesquisas para Aceleradores Com pactos Nature 561, 363-367 (2018) | Cite this article of data taking with an upgraded plasma source

» pesquisas de aceleradores de “wakefield” de plasma (AVWAKE), aceleradores a laser (Laboratério de Lasers de Pulsos Ultracurtos de
Alta Intensidade do IPEN — tese PhD e LCLS - Linac Coherent Light Source nos EUA)

* mais acessiveis, abrindo novos caminhos na fisica de particulas e em outras areas como a medicina (terapias de cancer com

prétons e ions pesados) => impacto social e ambiental 16


https://www.energy.gov/articles/us-department-energy-selects-brookhaven-national-laboratory-host-major-new-nuclear-physics
https://www.energy.gov/articles/us-department-energy-selects-brookhaven-national-laboratory-host-major-new-nuclear-physics
https://awake.web.cern.ch/
https://www.teses.usp.br/teses/disponiveis/85/85134/tde-05062023-111730/fr.php
https://lcls.slac.stanford.edu/
https://icfa.hep.net/wp-content/uploads/ILC_Pre_lab_Proposal.pdf
https://indico.cern.ch/event/1325963/

Conclusoes e Perspectivas

« O Modelo Padrao € uma conquista monumental da fisica de particulas:

Resistente ao excrutinio experimental, mas nao € a palavra final na fisica de particulas.
Questdes fundamentais persistem: natureza da DM, prevaléncia de matéria sobre antimatéria, a complexa fisica

de neutrinos, dentre outras aguardam esclarecimentos.

O futuro da HEP é empolgante:

Projetos ambiciosos de aceleradores como o HL-LHC (CERN - 2029), o FCC-ee/eh/hh (CERN — 2041 — ~fim do
séc XXI), o CLIC (CERN - 2035) e o EIC (EUA - ~2030) alcancando energias e luminosidades sem precedentes.

Participacao ativa do Brasil em varias colaboracoes.

Alta demanda de estudantes, pesquisadores e financiamentos de pesquisa.

O uso de plasma e laser pode revolucionar a forma como aceleramos particulas.

O Brasil, como membro associado do CERN na vanguarda desses avancos cientificos:

Posicao estratégica, portas abertas para estudantes e pesquisadores brasileiros participarem de descobertas
cientificas de ponta,
Oportunidades para empresas de tecnologia nacionais: desenvolvimento de novas tecnologia

Brasil como um jogador chave na ciéncia global.
17
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Comparando as luminosidades e energias entre as diversas propostas

Colliders
SE+09
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Super-KEKB CLIC-2
50000000
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DA®NE o B

5000 (o) ‘
500 ° ° o St .

Max. Peak Lumi [x1028cm-2s-1)
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50 °
5 o
VEPP2 ? @ HadronCollider @LeptonCollider
0.5 °
0.05
0.1 1 10 100 1000 10000 100000
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