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Artigos publicados

[P115-2026] “A method for luminosity determination based
on real-time hit reconstruction with the LHCb silicon pixel
detector”

Aaij, R.; Abdelmotteleb, A. S. W.; Beteta, C. A.; Camargo Maga-
lhaes, P.*; Lopes, F. C. L.*; et al.
LHCb Collaboration

The data acquisition system of the upgraded LHCb experi-
ment includes the fast reconstruction of all hits in the vertex
locator (VELO) pixel detector at the beam-crossing rate of 40
MHz, implemented as on-the-fly clustering embedded in the fir-
mware of the readout board FPGAs. The availability of a high
rate of reconstructed clusters in real time enables a new fast
approach for measuring luminosity and monitoring the LHCb
luminous region, directly at the detector readout level. This
methodology has been implemented as an array of real-time
cluster counters in the VELO readout FPGAs and has been in
operation since the start of the 2024 physics run of LHCb. This
paper describes the methodology and its features and perfor-
mance, both on proton-proton and lead-lead collision data.
The method shows a statistical resolution better than the
percent level, and a sensitivity to variable running conditions
of the same level. This is achieved with an intrinsic time gra-
nularity better than 100 ms, undersampled to 3 s for analy-
sis purposes. Nonlinear behaviour is compatible with zero in
a luminosity range including the LHCb Run 3 operating point.

JOURNAL OF INSTRUMENTATION 21[4], P04011, 2026. DOI:
10.1088/1748-0221/21/04/P04011. Acesso em: https://iops-
cience.iop.org/article/10.1088/1748-0221/21/04/P04011

[P116-2026] “A simple and efficient non-DFT-based machine
learning interatomic potential to simulate titanium MXenes”

Thomazini, L. F. V.*; Fonseca, A. F.*

Titanium MXenes are two-dimensional inorganic structures com-
posed of titanium and carbon or nitrogen elements, with dis-
tinctive electronic, thermal and mechanical properties. Despite
the extensive experimental investigation, there is a paucity of
computational studies at the level of classical molecular dy-
namics (MD). As demonstrated in a preceding study, known MD
potentials are not capable of fully reproducing the structure
and elastic properties of every titanium MXene. In this study, we
present a simply trained, but yet efficient, non-density functio-
nal theory-based machine learning interatomic potential (MLIP)
capable of simulating the structure and elastic properties of
titanium MXenes and bulk titanium carbide and nitride with
precision comparable to DFT calculations. The training process
for the MLIP is delineated herein, in conjunction with a series of
dynamical tests. Limitations of the MLIP and steps towards im-
proving its efficacy to simulate titanium MXenes are discussed.

MRS ADVANCES, 2026. DOI: 10.1557/s43580-026-01664-x. Ear-
ly Access Date: MAY 2026. Acesso em: https://doi.org/10.1557/
s43580-026-01664-x

[P117-2026] “An all-photonic isolator using atomically thin
(2D) bismuth telluride (Bi2Te3)”

Goswami, S.; Ipaves, B.; Quispe, J. G.; Oliveira, C. C. de; Sla-
thia, S.; Abhijith, M. B.; Pal, V.; Matos, C. J. S. de; Ray, S. K.;
Galvao, D. S.*; Autreto, P. A. S.; Tiwary, C. S.

Here, we demonstrate two-dimensional (2D) Bi2Te3 with broa-
dband Kerr nonlinear optical response, which can be used for
nonreciprocal light propagation in passive photonic isolators.

The self-induced diffraction patterns generated at various wa-
velengths (650 nm, 532 nm, and 405 nm) in the far field are in-
vestigated to calculate the nonlinear refractive index (n2) and
third-order nonlinear susceptibility chi(3)total of the synthesi-
zed 2D Bi2Te3 using the SSPM (spatial self-phase modulation)
spectroscopy method. 2D Bi2Te3 exhibits a significant nonlinear
refractive index on the order of approximate to 10-4 cm2 W-1,
which is higher than that of graphene. The laser-induced hole-
-coherence effect accounts for the significant magnitude of the
third-order nonlinear susceptibility chi(3)monolayer (on the or-
der of 10-7 e.s.u.). Surface engineering is applied to realize a
fast-response photonic system. Bader charge analysis (ab initio
simulations) was performed to probe the interaction between
2D Bi2Te3 and different solvent molecules. 2D hBN exhibits re-
versible saturation, reducing the intensity of the propagating
beam. Leveraging the enhanced Kerr nonlinearity of 2D Bi2Te3,
a nonlinear photonic isolator (2D-Bi2Te3-2D-hBN heterostructu-
re) that disrupts time-reversal symmetry has been successfully
demonstrated, enabling unidirectional light propagation. This
demonstration of the photonic isolator shows Bi2Te3 as a novel
2D material, expanding its potential applications across multiple
photonic devices, including detectors, modulators, and switches.

NANOSCALE 18[21], 2026. DOI: 10.1039/d6énr00354k. Acesso
em: https://doi.org/10.1039/D6NR00354K

[P118-2026] “Beyond DESs: Aqueous Redox-Active Amino
Chloride Salts for Efficient Hydrometallurgical Recycling of
Lithium-lon Batteries”

King, S. M.; Bhattacharyya, S.; Chandrasekhar, G.; Tromer, R.;
Murukeshan, J.; Galvao, D. S.*; Vajtai, R.; Ajayan, P. M.

Recycling lithium-ion batteries has gained momentum over the
past few years owing to the escalating demand for critical ma-
terials, with Deep Eutectic Solvents (DES) being noted as alter-
native green lixiviants for hydrometallurgical pathways. While
polarity, pH, and H-bonding contribute to the high leaching effi-
ciencies (LE) of these solvents, the exact role of the eutectic
composition remains unclear. Moreover, high viscosities of DESs
often lead to high temperature and time requirements, deter-
ring their facile commercialization. Herein, we propose a new
class of lixiviants, namely, aqueous amino chloride solutions,
which mimic the necessary and sufficient properties of DESs
while overcoming the constraints of high viscosity and low ther-
mal conductivity. Among these, Hydroxylammonium chloride or
hydroxylamine hydrochloride (HACL:H20) solution shows rema-
rkable ultrafast leaching performance, with similar to 65% LE
of all metals within 1 min at room temperature. Closer insights
into the leaching pathway reveal that while pH balance and pre-
sence of a redox center play a crucial role in this rapid leaching,
polarity and eutectic composition are not major contributors. A
comparative study of different amino chloride solutions perfor-
med here leads to a better understanding of the leaching process
and demonstrates that satisfying the necessary properties for le-
aching in different solvent systems can lead to the future design
of smarter, more efficient, and sustainable lixiviant systems.

SMALL 22[30], 2026. DOI: 10.1002/smll.202513823. Acesso
em: https://doi.org/10.1002/smil.202513823

[P119-2026] “Branching fraction measurement of the A -->
pPH- (v)over-barpy decay”

Aaij, R.; Abdelmotteleb, A. S. W.; Beteta, C. A.; Camargo Maga-
lhaes, P.*; Lopes, F. C. L.*; et al
LHCb Collaboration

Ameasurement of the branching fraction for the decay Lambda ->
pmu(-) (v)overbar (mu)ispresentedusing pp collision data collec-
ted by the LHCb experiment at a centre-of-mass energy of 13 TeV.
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The analysis is based on data recorded between 2016 and
2018, corresponding to an integrated luminosity of 5.4 fb(-
1). The result is obtained using Lambda -> p mu(-) decays as
a normalisation channel. The measured branching fraction
is B(Lambda -> p mu(-) (v) over bar (mu)) = (1.462 +/- 0.016
+/-0.100 +/- 0.011) x 10(-4), where the uncertainties are sta-
tistical, systematic, and due to the limited knowledge of the
normalisation mode branching fraction, respectively. This re-
sult improves the precision of the branching fraction measu-
rement by a factor of two compared to the previous best me-
asurement and sets a more stringent bound on lepton flavour
universality in s -> u quark transitions. It is consistent with
previous measurements, and the extracted lepton flavour uni-
versality test observable, R-mu e = Gamma(Lambda -> p mu(-)
(v) over bar (mu))/Gamma(Lambda -> pe(-)(v) over bar (e)) =
0.175 +/- 0.012, agrees with the Standard Model prediction.

JOURNAL OF HIGH ENERGY PHYSICS [4],
DOI: 10.1007/JHEP04(2026)096. Acesso em:
org/10.1007/JHEP04(2026)096

096, 2026.
https://doi.

[P120-2026] “Broadband coherent 20 GHz resonant electro-
-optic frequency comb spanning the S/C/L bands with low-
-noise performance”

Correia, M. M.*; Fernandes, L. M.*; Andrade, T. P. V.*; Siquei-
ra, J. P.*; Cruz, F. C.*

We demonstrate a 20 GHz optical frequency comb generated
using a resonant electro-optic modulator and an acetylene-
-stabilized continuous-wave laser at 1542.384 nm. The comb
spans the S, C, and L optical communications bands, and its
coherence was investigated in both the optical and radio fre-
quency domains. Phase-noise analysis shows that the comb noi-
se closely follows the phase noise of the radio-frequency syn-
thesizer, while relative intensity noise is dominated by the seed
continuous-wave laser. Propagation through highly nonlinear fi-
bers with normal and anomalous dispersion for supercontinuum
generation results in only minimal degradation of coherence.
Heterodyne beat measurements reveal a slight linewidth broa-
dening of the comb teeth, yet the overall performance remains
compatible with high precision optical metrology. Furthermore,
both experimental and numerical simulation results demonstra-
te spectral control through highly nonlinear fiber-based broade-
ning while preserving coherence across the supercontinuum. Se-
cond-harmonic generation of the broadband comb has also been
demonstrated. This work provides a comprehensive view of the
noise budget of frequency combs based on resonant electro-op-
tic modulators and highlights their robustness for applications
in astronomical spectrograph calibration, optical communica-
tions, fast dual-comb spectroscopy, and frequency metrology.

APL PHOTONICS 11[6], 066102, 2026. DOI: 10.1063/5.0310895
. Acesso em: https://doi.org/10.1063/5.0310895

[P121-2026] “Characterization of the quantum state of top
quark pairs produced in proton-proton collisions at /s=13
TeV using the beam and helicity bases”

Hayrapetyan, A.; Makarenko, V.; Chinellato, J. A.*; et al.
CMS Collaboration

Measurements of the spin correlation coefficients in the beam ba-
sis are presented for top quark-antiquark (t (t) over bar) systems
produced in proton-proton collisions at root s = 13 TeV collected
by the CMS experiment in 2016-2018, and corresponding to an in-
tegrated luminosity of 138 fb(-1). The t (t) over bar system is re-
constructed from final states containing an electron or muon and
jets. Together with the previously reported results in the helici-
ty basis, these measurements are used to decompose the system
into the Bell and spin eigenstates in various kinematic regions.

The spin correlation coefficients are also used to evalua-
te properties of the t (t) over bar quantum state, such as
the purity, von Neumann entropy, and entanglement. All
results are consistent with standard model predictions.

PHYSICAL REVIEW D 113[5], L0O51101, 2026. DOI: 10.1103/
hkgw-dztk. Acesso em: https://doi.org/10.1103/hkgw-dztk

[P122-2026] “Collective dissipation and parameter sensitivi-
ty in trapped ions coupled to a common thermal reservoir”

Avalos, C. F. P.*; Prataviera, G. A.; Oliveira, M. C. de*

We investigate the dynamics of two trapped ions interacting
with a common thermal reservoir, focusing on how cross-cor-
related dissipation influences heating, steady-state behavior,
and parameter sensitivity. Starting from a microscopic system-
-reservoir model, we derive the corresponding Heisenberg-
-Langevin equations and show that reservoir-induced corre-
lations generate collective decay channels and, when the
cross-damping rate matches the local damping, a decohe-
rence-free normal mode that preserves memory of the ini-
tial excitations. Using the Fisher information associated with
motional population measurements, we identify the parame-
ter regimes in which cross-damping enhances the estimabili-
ty of both system and reservoir properties. For nonclassical
initial states, we also show that reservoir-mediated correla-
tions can generate or maintain entanglement, with the stron-
gest effects occurring near the decoherence-free condition.

PHYSICAL REVIEW A 113[5], 053105, 2026. DOI: 10.1103/
h1fh-83td. Acesso em: https://doi.org/10.1103/h1fh-83td

[P123-2026] “Combination and interpretation of differential
Higgs boson production cross sections in proton-proton colli-
sions at /s=13 TeV”

Chekhovsky, V.; Hayrapetyan, A.; Chinellato, J. A.*; et al.
CMS Collaboration

Precision measurements of Higgs boson differential produc-
tion cross sections are a key tool to probe the properties of
the Higgs boson and test the standard model. New physics can
affect both Higgs boson production and decay, leading to de-
viations from the distributions that are expected in the stan-
dard model. In this paper, combined measurements of diffe-
rential spectra in a fiducial region matching the experimental
selections are performed, based on analyses of four Higgs bo-
son decay channels (gamma gamma, ZZ(()*()), WW(*()), and
tau tau) using proton-proton collision data recorded with the
CMS detector at root s = 13 TeV, corresponding to an integra-
ted luminosity of 138 fb(-1). The differential measurements are
extrapolated to the full phase space and combined to provide
the differential spectra. A measurement of the total Higgs bo-
son production cross section is also performed using the gam-
ma gamma and ZZ decay channels, with a result of 53.4(-2.9)
(+2.9) (stat)(-1.8)(+1.9) (syst) pb, consistent with the stan-
dard model prediction of 55.6 +/- 2.5 pb. The fiducial measu-
rements are used to compute limits on Higgs boson couplings
using the kappa-framework and the SM effective field theory.

JOURNAL OF HIGH ENERGY PHYSICS [4],
DOIl:  10.1007/JHEP04(2026)093. Acesso em:
org/10.1007/JHEP04(2026)093

093, 2026.
https://doi.

[P124-2026] “Combined effective field theory interpretation
of Higgs boson, electroweak vector boson, top quark, and
multijet measurements”

Chekhovsky, V.; Hayrapetyan, A.; Chinellato, J. A.*; et al.
CMS Collaboration


https://doi.org/10.1007/JHEP04(2026)096
https://doi.org/10.1007/JHEP04(2026)096
https://doi.org/10.1063/5.0310895
https://doi.org/10.1103/hkgw-dztk
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Constraints on Wilson coefficients (WCs) corresponding to di-
mension-6 operators of the standard model effective field
theory (SMEFT) are determined from a simultaneous fit to
seven sets ofCMSmeasurements probing Higgs boson, electro-
weak vector boson, top quark, and multijet production. Me-
asurements of electroweak precision observables are also in-
cluded and provide complementary constraints to those from
the CMS experiment. The CMS measurements, usingLHCpro-
ton-proton collision data at root s = 13 TeV, corresponding
to integrated luminosities of 36.3 or 138 fb(-1), are chosen
to provide sensitivity to a broad set of operators, for which
consistent SMEFT predictions can be derived. These are pri-
marily measurements of differential cross sections which are
parameterized as functions of the WCs. In measurements tar-
geting t((t) over bar )X production, SMEFT effects are model-
led at the detector level. Individual constraints on 64 WCs, and
constraints on 43 linear combinations of WCs, are obtained.

EUROPEAN PHYSICAL JOURNAL C 86[4], 2026. DOI: 10.1140/
epjc/s10052-025-14997-y. Acesso em: https://doi.org/10.1140/
epjc/s10052-025-14997-y

[P125-2025] “Conversion of agricultural waste into green-
-white graphene hybrids for high-performance textiles”

Kotal, M.; Fabris, G. da S. L.*; Slathia, S.; Shanu, A.; Das, R.;
Ipaves, B.*; Pereira Jr., M. L.; Das, B.; Bhattacharya, J.; Vanda-
na, S.; Galvao, D. S.*; Tiwary, C. S.

Transforming agricultural waste into functional nanomaterials
offers a sustainable and value-added approach for developing
next-generation high-performance textiles. Here, aminated
green graphene (AGG), derived from agricultural biochar, is in-
tegrated with hydroxylated hexagonal boron nitride (h-BN-OH,
“white graphene”) to engineer a dual hybrid coating on cotton
fabrics (CFs). The synergistic AGG-h-BN-OH architecture forms a
robust interfacial network through hydrogen bonding, electros-
tatic, and pi-pi interactions, imparting outstanding multifunc-
tionality. The optimized CF/4AGG-h-BN-OH exhibits exceptional
mechanical strength (24.5 MPa, similar to 171% improvement)
and toughness (2.91 MJ m(-3), 246% improvement), along with
hydrophobicity (water contact angle = 129 degrees), superior
thermal stability (28 wt% char residue at 700 degrees C), prolon-
ged heat transfer time (32 s vs. 10 s for pristine CF), significan-
tly improved LOI% (30.2 vs. 19.1 for CF) and reduced char length
(2.4 cm vs. full length for pristine CF). The fabric also offers
significant antibacterial activity against both Gram-positive and
Gram-negative bacteria and promising water-immersion stabi-
lity. Mach-Zehnder interferometric analyses reflect excellent
thermal-shielding efficiency, while molecular dynamics simula-
tions indicate that dual coating of cellulose with AGG and h-BN-
-OH enhances structural stability at the atomistic scale through
synergistic physical shielding and reduced molecular mobility,
consistent with delayed structural disruption and a lower pro-
pensity for volatile species formation. Collectively, this halogen-
-free, bio-derived hybrid technique valorises agricultural wastes
into advanced graphene-based coatings, pioneering a scalable
approach toward the development of high-performance, flame-
-retardant, and antibacterial cotton fabrics for applications
in healthcare, protective clothing, and aerospace textiles.

CHEMICAL ENGINEERING JOURNAL 538, 176668, 2026. DOI:
10.1016/j.cej.2026.176668. Acesso em: https://www.science-
direct.com/science/article/pii/S138589472604129X

[P126-2026] “Dark Energy Survey Year 3 results: Simulation-
-based wCDM inference from weak lensing and galaxy cluste-
ring maps with deep learning: Analysis design”

Thomsen, A.; Bucko, J.; Kacprzak, T.; Navarro-Alsina, A.*; et
al.
DES Collaboration

Data-driven approaches using deep learning are emerging as
powerful techniques to extract non-Gaussian information from
cosmological large-scale structure. This work presents the first
simulation-based inference (SBI) pipeline that combines weak
lensing and galaxy clustering maps in a realistic Dark Energy
Survey Year 3 (DES Y3) configuration and serves as preparation
for a forthcoming analysis of the survey data. We develop a
scalable forward model based on the COSMOGRIDV1 suite of N-
-body simulations to generate over one million self-consistent
mock realizations of DES Y3 at the map level. Leveraging this
large dataset, we train deep graph convolutional neural ne-
tworks on the full survey footprint in spherical geometry to
learn low-dimensional features that approximately maximi-
ze mutual information with target parameters. These learned
compressions enable neural density estimation of the implicit
likelihood via normalizing flows in a ten-dimensional parame-
ter space spanning cosmological wCDM, intrinsic alignment, and
linear galaxy bias parameters, while marginalizing over baryo-
nic, photometric redshift, and shear bias nuisances. To ensu-
re robustness, we extensively validate our inference pipeline
using synthetic observations derived from both systematic con-
taminations in our forward model and independent BUZZARD
galaxy catalogs. Our forecasts yield significant improvements
in cosmological parameter constraints, achieving 2-3x higher
figures of merit in the Om-S 8 plane relative to our implemen-
tation of baseline two-point statistics and effectively breaking
parameter degeneracies through probe combination. These
results demonstrate the potential of SBI analyses powered by
deep learning for upcoming stage-IV wide-field imaging surveys.

PHYSICAL REVIEW D 113[8], 083501, 2026. DOI: 10.1103/3sj1-
-119f. Acesso em: https://doi.org/10.1103/3sj1-119f

[P127-2026] “Determination of a new gastric cancer morta-
lity predictor based on body composition radiodensity varia-
bles”

Caleffi, M.; Padilha, D. M. de H.; Bassete, V.*; Liveraro, G.*;
Alves, P. H.*; Takahashi, M. E. S.*; Kim, L. V.; Mendes, M. C. S.;
Takahashi, J.; Carvalheira, J. B. C.

Background & aims: Prognostic assessment in gastric cancer re-
lies primarily on TNM staging, yet outcomes vary substantially
among patients within the same stage. Computed tomography
(CT)-derived body composition parameters, particularly adi-
pose and muscle radiodensity, have emerged as independent
prognostic factors. We aimed to evaluate a novel variable in-
tegrating visceral adipose tissue (VAT) and skeletal muscle (SM)
radiodensity as a prognostic marker in gastric cancer. Methods:
In this retrospective study, 461 patients with gastric adenocar-
cinoma diagnosed between 2009 and 2018 at the University of
Campinas Hospital (Brazil) were included. CT images at the L3
level were segmented to quantify VAT, subcutaneous adipose
tissue, and SM. Median radiodensity values (Hounsfield units,
HU) were extracted. Combinations of CT-derived variables
were tested for prognostic value, and the difference between
VAT and SM median radiodensity (VMD) was selected. Patients
were stratified into tertiles, and survival analyses were perfor-
med using Kaplan-Meier and Cox regression models adjusted
for clinicopathological covariates. Results: Higher VMD values
were strongly associated with poorer overall survival (0OS) and
disease-free survival (DFS). Median OS was 13.8 months in the
highest tertile versus 58.5 months in the lowest tertile (p <
0.001). In multivariable analysis, VMD remained independently
associated with mortality (HR 1.60, 95% CI 1.14-2.24, p < 0.05).
Associations were particularly pronounced among women. Con-
clusions: VMD represents a simple and reproducible CT-derived
biomarker that complements TNM staging and enhances prog-
nostic precision in gastric cancer. Its clinical feasibility supports
future multicenter validation and potential integration into
routine risk assessment. (c) 2026 The Authors. Published by El-
sevier Ltd on behalf of European Society for Clinical Nutrition
and Metabolism. This is an open access article under the CC
BY license (http://creativecommons.org/ licenses/by/4.0/).
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CLINICAL NUTRITION ESPEN 73, 103132, 2026. DOI: 10.1016/j.
clnesp.2026.103132. Acesso em: https://doi.org/10.1016/j.cl-
nesp.2026.103132

[P128-2026] “Differential decay rate of B+ --> J/wK+ with
the LHCb Upgrade | experiment”

Aaij, R.; Abdelmotteleb, A. S. W.; Camargo Magalhaes, P.*; Lo-
pes, F. C. L.*; et al.
LHCb Collaboration

The normalised decay rate of B+ -> J/psi(-> mu(+) mu(-))K+ is
measured as a function of the lepton helicity angle using a data
sample corresponding to an integrated luminosity of 1.1 fb(-1)
collected during October 2024 with the upgraded (Upgrade [)
LHCb detector. This angular distribution can be parameterised
by two coefficients, the forward-backward asymmetry, A(FB),
and the flatness parameter, F-H, whose values are constrained
by conservation of angular momentum. These coefficients are
measured both integrated and differentially across various ki-
nematic and detector-response variables, and the results are
found to be in good agreement with expectations. These me-
asurements show that the detector response of the LHCb Up-
grade | experiment is understood to the precision required to
reliably extract the angular coefficients associated with rare
b -> s mu(+) mu(-) and b -> d mu(+) mu(-) transitions, which
are particularly sensitive to physics beyond the Standard Model.

JOURNAL OF HIGH ENERGY PHYSICS [4],
DOI: 10.1007/JHEP04(2026)170. Acesso em:
org/10.1007/JHEP04(2026)170

170, 2026.
https://doi.

[P129-2026] “Dramatic suppression of antiferromagnetic or-
dering in Celn3 nanowires”

Carvalho, M. H.*; Zau, D.*; Reyes, A. P.; Cong, R.; House, S.
D.; Pizzi, H. B.*; Caffer, A. M.*; Passos, D. S.*; Santos, R. C.*;
Freitas, G. S.*; Pirota, K. R.*; Urbano, R. R.*; Pagliuso, P. G.*

In this work, we have employed the Metallic-Flux Nanonu-
cleation method to synthesize Celn3 nanowires (diameter
approximate to 175 nm) and single crystals for comparison.
The physical properties of the nanowires were systematically
investigated using Energy Dispersive Spectroscopy (EDS), Se-
lected Area Electron Diffraction (SAED), magnetic susceptibi-
lity, heat capacity, and Nuclear Magnetic Resonance (NMR).
Semi-quantitative EDS analysis revealed a Ce : In ratio of 1 :
3.1(1), and the SAED results confirmed that the nanowires are
polycrystalline with a cubic unit cell. Magnetic susceptibility,
specific heat, and NMR data indicated a suppression of the an-
tiferromagnetic transition to T-N approximate to 2.4 K com-
pared to the bulk value (approximate to 10 K). Furthermore,
NMR analysis at temperatures below 2.8 K showed a reduced
quadrupole frequency, nu(Q) approximate to 1.77(2) MHz, and
provided evidence of polycrystalline nanowires formed within
the nanoporous alumina template, in agreement with SAED
results. We attribute these findings to an increase in magne-
tic frustration, induced by disorder and the confinement of
Celn3 within the nanometric pores of the alumina template.

NANOSCALE ADVANCES 8[11], p. 3340-3348, 2026. DOI:
10.1039/d6na00173d. Acesso em: https://doi.org/10.1039/
D6NA00173D

[P130-2026] “Effect of interatomic potential choice on frac-
ture modes of graphene with parallel cracks”

Jin, S. Y.; Hong, J. W.; Fonseca, A. F.*

Defect engineering via parallel cracks has been proposed
as a route to tailor the fracture response of graphene. Ho-
wever, atomistic fracture predictions can be strongly sen-
sitive to the interatomic potential. Here, we quantify the
effect of potential choice by revisiting H-passivated gra-
phene containing two parallel cracks separated by a gap
Wgap loaded in tension along the armchair and zigzag di-
rections. Molecular dynamics simulations are employed
using the AIREBO potential, under the same geometry and
loading protocol previously studied with ReaxFF, there-
by enabling a direct comparison. Stress-strain responses,
Young’s modulus, an effective mode-l stress intensity fac-
tor, and energy absorption are evaluated as functions of
Wgap. Compared with ReaxFF, AIREBO predicts lower peak
stresses and earlier catastrophic softening, leading to reduced
post-peak deformation capacity and energy absorption. Ducti-
lity and energy absorption are shown to be highly potential-
-dependent, underscoring the need for careful potential se-
lection in defect-engineered graphene fracture simulations.

MRS ADVANCES, 2026. DOI: 10.1557/s43580-026-01682-9 Early
Access Date: JUN 2026. Acesso em: https://doi.org/10.1557/
s43580-026-01682-9

[P131-2026] “Effects of Sr substitution on the structural,
magnetic, electrical, and thermoelectric properties of the
cobaltites Na1-xSrxCo02+s (x=0.20, 0.35, 0.50)”

Rodriguez, C. A. E.; Roa-Rojas, J.; Moncada-Villa, E.; Rodriguez,
J. E.; Pimentel Jr, J. L.; Turatti, A. M.; Santos, R. C.*; Pagliuso,
P. G.*; Vargas, C. A. P.

The influence of strontium (Sr) substitution on the magnetic,
structural, morphological, electric, and thermoelectric pro-
perties of the Na1-xSrxCo02+s (x=0.20, 0.35, 0.50) cobaltite
has been studied. This system was synthesized using the re-
action-solid state method. The Rietveld refinements of the X-
-ray diffraction patterns evidenced the formation of hexagonal
structures with space group P63/mmc (N degrees 194) for all
the polycrystalline samples, whereas the SEM images revea-
led randomly oriented grains with different sizes and geome-
try plate-types whose elemental composition was determined
by EDX. The incorporation of Sr atoms in the NaCoO2 crystal
structure revealed coexistent between metallic and incohe-
rent metal behavior associated with hopping mechanism of
thermally activated small polarons. We found positive values
of the Seebeck coefficient, which suggests a holelike conduc-
tion with variations in the mobility and concentration of the
charge carriers (p-type). Moreover, the valence states of the
cobalt, as well as its Fermi energy, were analyzed by Heike mo-
del, from which it was possible to identify an increase in the
number of tetravalent ions (S = 1/2, Co4+, 1.73 & micro;B),
decrease in the number of trivalent ions (S = 1, Co3+, 2.82 &
micro;B), mobility of the Fermi level, and high-power factor
controlled by the Sr content. Our results indicate that the subs-
titution of Na by Sr lead to varies with Sr content of the elec-
trical resistivity, the Seebeck coefficient, and the power factor
of the samples, reaching maximum values close to 0.25 S2 cm,
79 & micro;V/K, and 0.19 & micro;W cm-1 K-2 respectively.
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[P132-2026] “Emergent hierarchy in localized states of orga-
nic quantum chains”

Lage, L. L.; Felix, A. B.; Gomes, D. S.*; Pereira Jr, M. L.; Latge,
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Organic Quantum Chains (OQCs) represent a newly synthesized
class of carbon-based nanostructures whose quasi-one-dimensio-
nal nature gives rise to unconventional electronic and transport
phenomena. Here we investigate the electronic and transport
properties of recently synthesized OQCs [X. Peng, H. Mahalin-
gam, S. Dong et al., Nat. Commun., 2021, 12, 5895]. Struc-
tural stability was first assessed through molecular dynamics
relaxation combined with density functional theory (DFT). The
optimized coordinates are then used in a tight-binding model
with exponentially decaying hopping parameterization, which
reproduces the DFT results with high accuracy. Our calculations
reveal a robust and nearly constant energy gap across seve-
ral OQC configurations, in agreement with experimental data.
We also identify emergent hierarchical states, characterized by
distinct localization behaviors within sets of localized bands.
Finally, we analyze different transport responses in scenarios
involving the one-dimensional OQC coupled to carbon corrals,
as observed in the experimental data, highlighting their poten-
tial as promising systems for application in carbon nanodevices.

NANOSCALE 18[21], p. 11391-11400, 2026. DOI: 10.1039/
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[P133-2026] “Endohedral Two-Dimensional Fullerene Ne-
tworks: A First-Principles Study of Electronic and Optical
Properties”

Pereira Junior, M. L.; Tromer, R. M.; Ribeiro Junior, L. A.; Gal-
vao, D. S.*

The quasi-hexagonal phase of the two-dimensional fullere-
ne network (qHPC(60)), recently synthesized, has emerged as
a stable carbon-based material with distinct structural and
electronic features. In this work, we employed density func-
tional theory (DFT) calculations within the PBE functional to
investigate the electronic and optical properties of its endo-
hedral derivatives. The encapsulation of nitrogen, cerium,
and strontium atoms inside fullerene cages was systematically
analyzed at different concentrations. Our results show that ni-
trogen encapsulation preserves the semiconducting character
of pristine gHPC(60) and introduces localized intragap states
with potential relevance for discrete optical emission, whe-
reas cerium and strontium encapsulation induces a metallic
behavior associated with intraband states near the conduction
edge. These modifications induce a red shift of the absorp-
tion onset into the visible spectrum, accompanied by enhan-
ced refractive and absorptive responses. The main electronic
features identified at full encapsulation are preserved at in-
termediate fillings, with Ce and Sr reverting to a semicon-
ducting behavior at the lowest filling examined. Overall, the
findings highlight impurity-endowed gqHPC(60) as a promising
platform for optoelectronic and light-harvesting applications.
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[P134-2026] “Evaluation of the DTI-ALPS index in neuromye-
litis optica spectrum disorder: a cross-sectional study of its
correlation with disease duration and disability”

Senra Filho, A. C.*; von Glehn, F.; Cendes, F.; Yasuda, C.; Da-
masceno, A.; Paschoal, A. M.*

Purpose This study evaluates the utility of the Diffusion-
-Tensor Imaging Analysis along the Perivascular Space
(DTI-ALPS)index as an imaging marker for neuromyeli-
tis optica spectrum disorder (NMOSD). We investigated its
correlation with disease duration, clinical severity, and
its specificity relative to a Multiple Sclerosis (MS) cohort.

Methods We conducted a cross-sectional study involving pa-
tients with NMOSD (n = 21), RRMS (n = 42), and healthy controls
(n = 34). DTI-ALPS values were calculated from 3T MRI data
using a standardized automated pipeline. Correlations between
DTI-ALPS and clinical metrics-including the Expanded Disabi-
lity Status Scale (EDSS) and disease duration- were analyzed.
Comparisons were performed between all three groups to as-
sess the index’s ability to differentiate neuroinflammatory pa-
thologies. Results NMOSD and MS patients demonstrated signi-
ficantly lower DTI-ALPS values compared to controls (P-CON.
NMOSD < 1.03 & times; 10(- 7) and P-CON,P- MS < 4.03 & times;
10(- 5), respectively). However, no significant difference was
observed between the NMOSD and MS cohorts (P-NMOSD,P- MS
= 0,241). In the NMOSD group, a significant negative correla-
tion was found between DTI-ALPS and EDSS (R = -0.462, P =
0.011), whereas no such association was observed in the MS
cohort (R = -0.035, P = 0.772). Furthermore, disease duration
strongly correlated with the ALPS index (R = -0.799, P = 0.013),
with patients exceeding five years of disease showing a more
pronounced decline in perivascular diffusivity. Conclusion The
DTI-ALPS index is a sensitive marker for capturing cumulative
neuroinflammatory and neurodegenerative changes in NMOSD.
Interestingly, the correlation with clinical disability was unique
to the NMOSD group, suggesting that the index may track di-
sease progression differently across demyelinating pathologies.
While the index successfully differentiates patients from he-
althy individuals, the comparable values found in the MS co-
hort suggest that DTI-ALPS reflects a common pathway of image
biomarker for glymphatic or microstructural impairment across
demyelinating diseases rather than NMOSD-specific patholo-
gy. These findings support its use as a rapid, complementary
metric for monitoring disease progression at a group level.
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[P135-2026] “Excess work in counterdiabatic driving”
Kamizaki, L. P.*; Bonanga, M. V. S.*

Many years have passed since the conception of the quintes-
sential method of the shortcut to adiabaticity known as coun-
terdiabatic driving (or transitionless quantum driving). Howe-
ver, this method appears to be energetically cost-free and thus
continually challenges the task of quantifying the amount of
energy it requires to be achieved. This paper proposes that the
energy cost of controlling a closed quantum system using the
counterdiabatic method can also be assessed using the instan-
taneous excess work during the process and related quantities,
such as the time-averaged excess work. Starting from the Man-
delstam-Tamm bound for driven dynamics, we show that the
speedup of counterdiabatic driving is linked to the spreading
of energy between the eigenstates of the total Hamiltonian,
which is necessarily accompanied by transitions between these
eigenstates. Nonetheless, although excess work can be used to
energetically quantify these transitions, it is well-known that
the excess work is zero throughout the entire process under
counterdiabatic driving. To recover the excess work as an ener-
getic cost quantifier for counterdiabatic driving, we propose a
different interpretation of the parameters of the counterdia-
batic Hamiltonian, leading to an excess work different from
zero. We illustrate our findings using the Landau-Zener model.
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[P136-2026] “Fast reconstruction-based ROI triggering via
anomaly detection in the CYGNO optical TPC”
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Amaro, F. D.; Antonietti, R.; Baracchini, E.; Kemp, E.*; et al.

Optical-readout time projection chambers (TPCs) produce
megapixel-scale images whose fine-grained topological infor-
mation is essential for rare-event searches, but whose size
challenges real-time data selection. We present an unsupervi-
sed, reconstruction-based anomaly-detection strategy for fast
region-of-interest (ROI) extraction that operates directly on mi-
nimally processed camera frames. A convolutional autoencoder
(AE) trained exclusively on pedestal images learns the detector
noise morphology without labels, simulation, or fine-grained
calibration. Applied to standard data-taking frames, localized
reconstruction residuals identify particle-induced structures,
from which compact ROIs are extracted via thresholding and
spatial clustering. Using real data from the CYGNO optical
TPC prototype, we compare two pedestal-trained AE configu-
rations that differ only in their training objective, enabling a
controlled study of its impact. The best configuration retains
(93.0 +/- 0.2)% of reconstructed signal intensity while discar-
ding (97.8 +/- 0.1)% of the image area, with an inference time
of similar to 25 ms per frame on a consumer GPU. The results
demonstrate that careful design of the training objective is cri-
tical for effective reconstruction-based anomaly detection and
that pedestal-trained AEs provide a transparent and detector-
-agnostic baseline for online data reduction in optical TPCs.
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[P137-2026] “First Evidence of the BsO --> K- m+y Decay”

Aaij, R.; Abdelmotteleb, A. S. W.; Beteta, C. A.; Camargo Maga-
lhaes, P.*; Lopes, F. C. L.*; et al.
LHCb Collaboration

The first search for the B-s(0\) -> K-pi(+gamma) decay in the
range 796 < m(K-pi(+)) < 1800 MeV/c(2) is performed using data
from proton-proton collisions collected by the LHCb experiment
at center-of-mass energies of 7, 8, and 13 TeV, corresponding
to an integrated luminosity of 9 fb(-1). The photons are re-
constructed through their conversion into an electron-positron
pair, which significantly improves the mass resolution of the
reconstructed decays with respect to decays with an uncon-
verted photon. A signal excess with a significance of 3.5 stan-
dard deviations is measured, constituting the first experimental
evidence for this decay. In the range 796 < m(K-pi(+)) < 996
MeV/c(2), the ratio R between the branching fractions of the
signal decay and the favored (B) over bar (0) -> K-pi(+)gamma
decay is measured to be R = (3.7 +/- 1.2 +/- 0.4) x 10(-2) where
the first uncertainty is statistical and the second is systema-
tic. This measurement is consistent with the value predicted
in the Standard Model. In the range 996 < m(K-pi(+)) < 1800
MeV/c(2), theratioR= (0.2 +/-2.7 +/- 1.3) x 10(-2) is measured.

PHYSICAL REVIEW LETTERS 136[17], 171801, 2026. DOI:
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-djyt

[P138-2026] “Gaussian fluctuating generally covariant diffu-
sion”

Torrieri, G.*; Montenegro, D.*

We extend the previously developed generally covariant for-
malism to include diffusion of conserved charges. We cons-
truct a partition function with chemical potential, and
calculate the dynamics of the diffusion matrix in terms
of the Ward identity enforcing charge conservation and li-
near response. We comment on the differences betwe-
en diffusion of conserved scalar charges and full viscous
hydrodynamics, and outline possible physical applications.

PHYSICALREVIEW D 113[9], 096021, 2026. DOI: 10.1103/9bg6-
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[P139-2026] “Generating three transparency windows, Fano-
-resonance, and slow/fast light in magnomechanical system
through an auxiliary microwave cavity”

Amghar, M.; Chabar, N.; Sohail, A.*; Amazioug, M.

In this paper, we propose a theoretical scheme to investigate
the magnomechanically induced transparency (MMIT) pheno-
menon, Fano resonances, and slow/fast light effects in a hy-
brid cavity magnomechanical system. The magnomechanical
system consists of two cavities: the principal cavity contains
two ferromagnetic yttrium iron garnet (YIG) spheres, and the
auxiliary cavity contains an atomic assembly. These two ca-
vities are connected via photon tunneling, with the principal
cavity being driven by two electromagnetic fields. The photon-
-magnon and phonon-magnon couplings are responsible for the
magnon-induced transparency (MIT) and MMIT observed in the
probe output spectrum. Furthermore, we examine the impacts
of tunneling coupling, atom-photon coupling, and the magnetic
field on the absorption, dispersion, and transmission spectra.
We provide an explanation of the mechanism behind the Fano
resonance phenomenon. Additionally, we address the phenome-
non of slow and fast light propagation. Moreover, we demons-
trate that the group delay of the probe field can be enhanced
by increasing the photon tunneling strength. We also show that
the slow light profile is reduced by adjusting the atom-pho-
ton coupling strength. This model is experimentally feasible,
and we anticipate that these findings have potential applica-
tions in quantum information processing and communication.
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[P140-2026] “Generation of reconfigurable hypercubic graph
states in one to four dimensions in a simple optical system”

Zhou, Z. F.; Araujo, L. E. E. de*; DiMario, M.; Su, J.; Wu, M. C.;
Anderson, B. E.; Zhao, J.; Jones, K. M.; Lett, P. D.

Entangled graph states can be used for quantum sensing and com-
puting applications. In some measurement-based quantum com-
puting schemes, error correction will require the construction
of cluster states in at least three dimensions. Here, we generate
one-, two-, three-, and four-dimensional optical frequency-mo-
de graph states, which would become cluster states at higher
squeezing levels than obtained here, by sending broadband two-
-mode vacuum-squeezed light through an electro-optical modu-
lator (EOM) driven with multiple frequencies. We create the
squeezed light using four-wave mixing in Rb atomic vapor and
mix the sideband frequencies (qumodes) using an EOM, produ-
cing a pattern of entanglement correlations that constitute con-
tinuous-variable graph states containing up to several hundred
qumodes. We verify the entanglement structure by using homo-
dyne measurements to construct the covariance matrices and
evaluate the nullifiers. This technique enables scaling of optical
cluster states to multiple dimensions without increasing loss.
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[P141-2026] “Graphene nanoribbons inserted in boron nitri
de monolayers: A first principle”

Guerra, T.; Felix, I. M.; Gomes, D. S.*; Pontes, J. M.; Azevedo,
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Hexagonal boron nitride nanomaterials are gaining recognition
as one of the most promising inorganic materials of the cen-
tury, owing to their exceptional properties. Despite their rema-
rkable qualities, they are nonmagnetic and have a wide band
gap, which prevents them from being used as semiconductors
in the post-silicon era. Due to the structural similarity between
graphene and hexagonal boron nitride, graphene nanoribbons
(GNRs) can be embedded into hexagonal boron nitride mono-
layers (BNMLs) and constitute one way to overcome these limi-
tations in the electronic and magnetic properties of it. In this
work, first-principles calculations based on density functional
theory (DFT) were performed using the SIESTA code to investiga-
te the impact of the introduction of graphene nanoribbons with
a variety of edge configurations on the structural, electronic,
and optical properties of hexagonal boron nitride. The results of
our study indicate that the integration of graphene nanoribbons
with varying types of edges into boron nitride monolayers can
serve as a significant stabilization mechanism and an effective
method for adjusting the wide band gap of BNMLs. In addition,
the optical properties of both the monolayers and nanoribbons
that were examined are advantageous and are suitable for use
in photovoltaic devices, light emitters, and photodetectors.
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[P142-2026] “Green antisolvent engineering for high-quality
mixed-cation perovskite films synthesized in ambient air”

Guzman, D. G.*; Horley, P.; Aguirre-Tostado, F. S.; Garza-Her-
nandez, R.; Mata-Ramirez, J. O.; Siddique, A.; Martinez-Guerra,
E.; Marques, F. das C.*; Hidrogo-Rico, M. A.; Martinez-Guerra,
E.

We report a robust production method for mixed-cation FAMAP-
bl3 perovskite films using a non-toxic ethyl acetate antisolvent
without the need for controlled atmosphere. By optimizing the
formamidinium / methylammonium ratio to 0.25 / 0.75, we
achieve precise control over crystallization kinetics, yielding
highly crystalline, pinhole-free films with grain sizes of 200-600
nm. These films exhibit stable photoactive alpha-phase with an
optical band gap of 1.58 eV. Crucially, the optimized composi-
tion significantly enhances photophysical properties, including
a three-fold increase in carrier lifetime from 47.1 ns to 142.7
ns. These improvements result in enhanced operational stabili-
ty, with films retaining structural and optical integrity after 20
h of intense UV (369 nm) illumination. Our work establishes a
materials chemistry for producing durable perovskite films in
air, providing a framework for future device integration studies.

MATERIALS SCIENCE AND ENGINEERING B-ADVANCED FUNC-
TIONAL SOLID-STATE MATERIALS 330, 119493, 2026. DOI:
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[P143-2026] “High-capacity OctaNaphthylene monolayer for
lithium-ion batteries: Stability, diffusion, and electrochemi-
cal performance”

Ramchiary, A.; Laranjeira, J. A. S.; Lima, K. A. L.*; Ribeiro Ju-
nior, L. A.; Galvao, D. S.*; Mondal, P.; Sambrano, J. R.

Transitioning toward a sustainable energy future requires the
development of efficient electrode materials for advanced
energy storage systems. In this context, the carbon-based
OctaNaphthylene (ONP) monolayer is investigated as a po-
tential anode material for lithium-ion batteries (LIBs) using
first-principles calculations. The structural stability of ONP
is confirmed through phonon dispersion analysis and ab ini-
tio molecular dynamics (AIMD) simulations, while its mecha-
nical stability is verified by evaluating the elastic constants.

The adsorption behavior of Li atoms on the ONP surface is syste-
matically examined, revealing strong binding with a single-atom
adsorption energy of-2.66 eV. Upon full lithiation, the ONP mo-
nolayer delivers a high theoretical specific capacity of 992.63
mAh g-1. Li-ion mobility is evaluated using the climbing image
nudged elastic band (CI-NEB) method, yielding a minimum diffu-
sion barrier of 0.466 eV. The interaction mechanism between Li
atoms and the ONP substrate is further analyzed through Bader
charge analysis, charge density difference (CDD), and projec-
ted density of states (PDOS) calculations, indicating significant
charge transfer and strong Li-substrate interaction. In addi-
tion, the calculated average open-circuit voltage (OCV) of 0.51
V falls within the desirable range for anode operation. These
results demonstrate that the ONP monolayer combines structu-
ral stability, high storage capacity, suitable operating voltage,
and feasible Li-ion diffusion kinetics, highlighting its poten-
tial as a promising anode material for next-generation LIBs.
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[P144-2026] “High-level hadronic tau lepton triggers of the
CMS experiment in proton-proton collisions at /s=13.6 TeV”

Hayrapetyan, A.; Makarenko, V.; Chinellato, J. A.*; et al.
CMS Collaboration

The trigger system of the CMS detector is pivotal in the acqui-
sition of data for physics measurements and searches. Studies
of final states characterized by hadronic decays of tau leptons
require the reconstruction and the identification of genuine tau
leptons against quark- and gluon-initiated jets at the trigger
level. This is a difficult task, particularly as improvements to
the LHC have resulted in an increased number of interactions
per bunch crossing in recent years. To address this challenge,
a series of machine-learning algorithms with high identification
efficiency and low computational cost have been incorporated
into the high-level trigger for hadronically decaying tau leptons.
In this paper, these developments and the trigger performance
are summarized using data collected by the CMS experiment
in proton-proton collisions at root s = 13.6 TeV in 2022-
2023, corresponding to an integrated luminosity of 62 fb(-1).
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[P145-2026] “Humidity-Controlled Growth of Self-Healing
Poly(ethylenimine)/Poly(acrylic Acid) (PEI/PAA) Multilayer
Films”

Hossack, S. M. V. da R.*; Siqueira, J. P.*; Budroni Netto, G.*;
Riul, A.*; Rodrigues, V.*

Functional polymer coatings with tunable electrical and surfa-
ce properties are central to applications in organic electronics,
sensing, and practical coatings, where durability and self-he-
aling (SH) capability are also critical for reliable operation. A
good candidate for these applications is Poly(ethylenimine)/
poly(acrylic acid) (PEI/PAA) layer-by-layer (LbL) films with in-
trinsic SH ability, whose properties are strongly influenced by
the amount of water retained within the multilayer structure
during growth. In this paper, we investigate PEI/PAA multilayers
deposited under controlled relative humidity (RH = 50%, 70%,
90%) to clarify the role of water in film formation and perfor-
mance. Films deposited at 50% and 70% RH exhibit capacitan-
ces of approximately 1.06 nF and 0.70 nF, respectively, while
those grown at 90% RH reach approximately 5 nF. Electrical
transport shows a pronounced negative differential resistan-
ce (NDR) peak at around 1.3V, strongest in the 90% RH film.


https://www.sciencedirect.com/science/article/pii/S0921452626004631
https://www.sciencedirect.com/science/article/pii/S0921452626004631
linkinghub.elsevier.com/retrieve/pii/S092151072600320X 
linkinghub.elsevier.com/retrieve/pii/S092151072600320X 
https://www.sciencedirect.com/science/article/pii/S2468023026008734
https://www.sciencedirect.com/science/article/pii/S2468023026008734
https://iopscience.iop.org/article/10.1088/1748-0221/21/04/P04002
https://iopscience.iop.org/article/10.1088/1748-0221/21/04/P04002

Through terahertz time-domain spectroscopy (THz-TDS), we
independently confirm hydration differences through changes
in the dielectric constant and, consequently, the refractive
index, which manifest as relative delays of the transmitted
ultrashort terahertz pulses. Surface characterization reveals
a increase in roughness, from 1.8 +/- 0.2 mu m to 14.8 +/-
3.1 mu m, accompanied by enhanced hydrophobicity (contact
angle rising from 68 degrees to 90 degrees). Only the 90% RH
film exhibits complete self-healing within 10 min. Overall, hu-
midity-controlled deposition provides a simple, scalable stra-
tegy to tune dielectric response, surface functionality, and SH
performance in weak polyelectrolyte multilayers. Such control
enables the design of reproducible, multifunctional coatings
for next-generation soft-electronic and sensing applications.
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[P146-2026] “ldentification of low-energy kaons in the Pro-
toDUNE-SP detector”

Abbaslu, S.; Abd Alrahman, F.; Abud, A. A.; Adriano, C.*; Borges
Merlo, R.*; Aguiar, R. de*; Holanda, P. C. de*; Mendonca, A. P.
A. de*; Gelli, B.*; Gratieri, D. R.*; Guzzo, M. M.*; Kemp, E.*;
Machado, A. A.*; Marques, F. das C.*; Peres, O. L. G.*; Pimen-
tel, V. L.*; Porto Paixao, L. G.*; Segreto, E.*; et al.

DUNE Collaboration

The Deep Underground Neutrino Experiment (DUNE) is a next-
-generation neutrino experiment with a rich physics program
that includes searches for the hypothetical phenomenon of
proton decay. Utilizing liquid-argon time-projection chamber
technology, DUNE is expected to achieve world-leading sensi-
tivity in the proton decay channels that involve charged kaons
in their final states. The first DUNE demonstrator, ProtoDUNE
Single-Phase, was a 0.77 kt detector that operated from 2018
to 2020 at the CERN Neutrino Platform, exposed to a mixed
hadron and electron test-beam with momenta ranging from 0.3
to 7 GeV/c. We present a selection of low-energy kaons among
the secondary particles produced in hadronic reactions, using
data from the 6 and 7 GeV/c beam runs. The selection effi-
ciency is 1% and the sample purity 92%. The initial energies of
the selected kaon candidates encompass the expected energy
range of kaons originating from proton decay events in DUNE
(below similar to 200 MeV). In addition, we demonstrate the
capability of this detector technology to discriminate between
kaons and other particles such as protons and muons, and pro-
vide a comprehensive description of their energy loss in liquid
argon, which shows good agreement with the simulation. These
results pave the way for future proton decay searches at DUNE.

PHYSICAL REVIEW D 113[5], 052004, 2026. DOI: 10.1103/
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[P147-2026] “Improving missing transverse momentum esti-
mation with a deep neural network”

Hayrapetyan, A.; Makarenko, V.; Chinellato, J. A.*; et al.
CMS Collaboration

At hadron colliders, the net transverse momentum of particles
that do not interact with the detector (missing transverse mo-
mentum, (p) over right arrow (miss)(T)) is a crucial observable
in many analyses. In the standard model, (p) over right arrow
(miss)(T) originates from neutrinos. Many beyond-the-standard-
-model particles, such as dark matter candidates, are also ex-
pected to leave the experimental apparatus undetected. This
paper presents a novel deep neural network based. <()over ri-
ght arrow>(miss)(T) estimator, DeepMET, developed by the CMS
Collaboration at the LHC. The DeepMET algorithm produces a
weight for each reconstructed particle based on its properties.

The estimator is based on the negative vector sum of the
weighted transverse momenta of all reconstructed par-
ticles in an event. Compared with other estimators cur-
rently employed by CMS, DeepMET improves the (p) over
right arrow (miss)(T) resolution by 10%-30%, shows improve-
ment for a wide range of final states, is easier to train, and
is more resilient against the effects of additional proton-
-proton interactions accompanying the collision of interest.
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[P148-2026] “In-series multimode interference sensors and
Fabry-Perot interferometers for enhanced wavelength shift
resolving capabilities”

Carvalho, J. G. M. de; Silva, L. D. C.; Marques, F. A. M.; Cotta,
A. A. C.; Tsuchida, J. E.; Ugucioni, J. C.; Silva, S. C. da; Mar-
ques, L. S.; Fuzatto, D. C.; Santos, A. B. dos; Cordeiro, C. M.
B.*; Xiao, L. M.; Osorio, J. H.

We report on the development of a refractive index sensor
obtained by using a singlemode-multimodesinglemode (SMS)
structure and a Fabry-Perot interferometer (FPI) set into an
in-series configuration. Due to the self-imaging phenomenon,
the SMS structure, formed by splicing a no-core fiber betwe-
en two singlemode fibers, provides a broad spectral peak who-
se central wavelength position is sensitive to variations in the
refractive index of the medium surrounding the fiber. In turn,
thanks to the in-series SMS-FPI configuration, the sensor’s re-
flection spectrum exhibits the SMS spectral signature modula-
ted by FPI fringes. This readily allows for reducing the width
of the spectral features monitored during the sensing measu-
rements, thus enhancing the capabilities of adequately resol-
ving the corresponding spectral shifts. The FPIs reported in
this investigation have been fabricated by using two different
methods, namely by forming an air-gap FPI between the cle-
aved ends of two singlemode optical fibers, and by casting a
polymeric film onto a connectorized fiber end tip. In the first
configuration, the distance between the two cleaved fiber ends
could be varied to tune the FPI’s free spectral range, hence
allowing for tailoring the widths of the spectral oscillations to
be monitored during the sensing measurements. Alternative-
ly, the second configuration, while avoiding the use of moto-
rized translation stages, provides a more versatile option for
applications. Thus, we understand that our work expands the
application of multimode interference and FPIs in sensing sce-
narios, providing new opportunities for probing physical and
chemical parameters by exploring their combined response.
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[P149-2026] “Inclusive and differential measurements of the
t(t)over-bary cross section and the t(t)over-bary/t(t)over-bar
cross section ratio in proton-proton collisions at /s=13 TeV”

Hayrapetyan, A.; Makarenko, V.; Chinellato, J. A.*; et al.
CMS Collaboration

Inclusive and differential cross section measurements of top
quark pair (t (t) over bar) production in association with a
photon (gamma) are performed as a function of lepton, pho-
ton, top quark, and t (t) over bar kinematic observables, using
data from proton-proton collisions at root s = 13 TeV, corres-
ponding to an integrated luminosity of 138 fb(-1), collected
at the CERN LHC with the CMS detector. Events containing
two leptons (electrons or muons) and a photon in the final
state are considered. The fiducial cross section of t (t) over
bar gamma is measured to be 137 +/- 8 fb, in a phase spa-
ce including events with a high momentum, isolated photon.
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The fiducial cross section of t (t) over bar gamma is also mea-
sured to be 56 +/- 5 fb when considering only events where the
photon is emitted in the production part of the process. Both
measurements are in agreement with the theoretical predic-
tions, of 126 +/- 19 fb and 57 +/- 5 fb, respectively. Differential
measurements are performed at the particle and parton levels.
Additionally, inclusive and differential ratios between the cross
sections of t (t) over bar gamma and t (t) over bar production are
measured. The inclusive ratio is found to be 0.0133 +/- 0.0005,
in agreement with the standard model prediction of 0.0127 +/-
0.0008. The top quark charge asymmetry in t (t) over bar gamma
production is also measured to be -0.012 +/- 0.042, compatible
with both the standard model prediction and with no asymmetry.
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[P150-2026] “Induction of defense-related flavonoid pa-
thways by galactomannan-derived oligosaccharides from Ses-
bania virgata seeds”

Rahal, R. L.; Strabeli, M.; Simoes, K.; Leite, B.*; Buckeridge,
M. S.; Braga, M. R.

Cell wall-derived oligosaccharides are key regulators of plant
development, flowering, and defense. During germination,
galactomannan (GM) stored in the endospermic cell walls of
Sesbania virgata seeds is degraded into oligosaccharides and
monosaccharides. This study examined whether GM-derived
oligosaccharides from S. virgata could act as elicitor-like mo-
lecules of the defense-related flavonoids in soybean, as a test
plant. Endosperm extracts collected from seeds 2-5 days post-
-imbibition induced glyceollin production in soybean cotyle-
dons. Fractionation by Bio-Gel P2 chromatography suggested
that the active molecules were low-degree polymerization oli-
gosaccharides, presumable composed of two mannosyl (Man)
and one galactosyl (Gal) residue (GaliMan2). In contrast, oli-
gosaccharides generated by acid hydrolysis of GM from S. vir-
gata endosperm, containing up to seven sugar units, induced
the accumulation of phenylpropanoid-derived defense meta-
bolites, including isoflavonoids, but not glyceollins. Fractions
enriched in oligosaccharides with different sizes, including a
pentasaccharide induced the accumulation of precursors of
glyceollin, daidzein, genistein, and coumestrol. These findin-
gs provide initial evidence that GM-derived oligosaccharides
from S. virgata, naturally generated during GM mobilization
following imbibition, may modulate flavonoid-related defense
pathways, with responses varying according to their degree of
polymerization. Additionally, bring novel insights into the role
of these molecules as naturally generated elicitors of defense
responses during the most critical phase of plant establishment.
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[P151-2026] “Investigating charm quark energy loss in me-
dium with the nuclear modification factor of DO -tagged jets”

Acharya, S.; Agarwal, A.; Rinella, G. A.; Guardiano, G. G.*; Li-
veraro, G. S. S.*; Takahashi, J.*; et al.
ALICE Collaboration

The nuclear modification factor R-AA of charm jets, identified
by the presence of a D-0 meson among the jet constituents,
has been measured for the first time in Pb-Pb collisions at a
centre-of-mass energy per nucleon pair root s(NN) = 5.02
TeV with the ALICE detector at the LHC.The D-0 mesons and
their charge conjugates are reconstructed from the hadro-
nic decay D-0 -> K-pi(+). Jets are reconstructed from D-O-
-meson candidates and charged particles using the anti-k(T)

algorithm with jet resolution parameter R = 0.3, in the jet trans-
verse momentum (p(T)) range 5 <p(T)(ch jet) < 50 GeV/c and
pseudorapidity |eta(ch jet)| < 0.6. Ahint of reduced suppression
in the charm-jet R-AAis observed in comparison to inclusive jets
in central Pb-Pb collisions with a significance of about 2 sigma in
20 <p(T)(ch jet) < 50 GeV/c, suggesting the in-medium energy
loss to depend on both the difference between quark and gluon
coupling strength (Casimir colour-charge effect) and quark mass
(dead-cone effect). The data are compared with model calcu-
lations that include mass effects in the in-medium energy loss.
Several state-of-the-art models are consistent with the data,
with the LIDO model providing the best description of the data
in the common kinematic range of inclusive and D-0-tagged jets,
highlighting the role of mass effects in interpreting the results.
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[P152-2026] “Jet fragmentation function and groomed subs-
tructure of bottom quark jets in proton-proton collisions at
5.02 TeVv”

Chekhovsky, V.; Hayrapetyan, A.; Chinellato, J. A.*; et al.
CMS Collaboration

A measurement of the substructure of bottom quark jets (b jets)
in proton-proton (pp) collisions is presented. The measurement
uses data collected in pp collisions at root s = 5.02 TeV, with a
low number of simultaneous interactions per bunch crossing,
recorded by the CMS experiment in 2017, corresponding to an
integrated luminosity of 301 pb(-1). An algorithm to identify
and cluster the charged decay daughters of b hadrons is develo-
ped for this analysis, which facilitates the exposure of the gluon
radiation pattern of b jets using iterative Cambridge-Aachen
declustering. The soft-drop-groomed jet radius, R-g, and mo-
mentum balance, z(g), of b quark jets are presented. These
observables can be used to test perturbative quantum chromo-
dynamics predictions that account for mass effects. Because
the b hadron is partially reconstructed from its charged decay
daughters, only charged particles are used for the jet substruc-
ture studies. In addition, a jet fragmentation function, z(b,ch),
is measured, which is defined as the distribution of the ratio of
the transverse momentum (p(T)) of the partially reconstructed
b hadron with respect to the charged-particle component of the
jet p(T). The substructure variable distributions are unfolded to
the charged-particle level. The b jet substructure is compared
to the substructure of jets in an inclusive jet sample that is
dominated by light-quark and gluon jets in order to assess the
role of the b quark mass. A strong suppression of emissions at
small R-g values is observed for b jets when compared to inclu-
sive jets, consistent with the dead-cone effect. The measure-
ment is also compared with theoretical predictions from Monte
Carlo event generators. This is the first substructure measure-
ment of b jets that clusters together the b hadron decay dau-
ghters independent of the b hadron species and decay channel.

JOURNAL OF HIGH ENERGY PHYSICS [4],
DOIl:  10.1007/JHEP04(2026)147. Acesso em:
org/10.1007/JHEP04(2026)147

147, 2026.
https://doi.

[P153-2026] “Kapitza resistance and thermal transport in
knotted graphene nanoribbons”

Felix, L. C.*; Pereira Junior, M. L.; Fabris, G. S. L.*; Fonseca,
A. F.*; Galvao, D. S.*

Thermal transport in low-dimensional systems is central to
nanoscale heat dissipation and phonon engineering applica-
tions, particularly in materials where geometry and struc-
tural distortions strongly influence scattering mechanisms.
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In this context, graphene nanoribbons constitute a well-defined
platform for investigating thermal transport due to their quasi-
-one-dimensional character and tunable structural properties.
In this work, we have investigated the effect of structural knots
on the thermal transport of graphene nanoribbons using non-
-equilibrium molecular dynamics simulations (NEMD). Systems
containing one, two, and three knots were considered. The
temperature profiles exhibit localized temperature drops at
the knot positions, indicating the emergence of thermal resis-
tance in these regions. This behavior is analogous to Kapitza
resistance observed at interfaces between dissimilar materials
or in single materials containing defects or lattice distortions.
The thermal resistance associated with an individual knot is
approximately constant. The total thermal resistance increa-
ses almost linearly with the number of knots, consistent with
a series arrangement of thermal resistances. In addition, va-
riations in the relative positions of the knots along the nano-
ribbon do not significantly affect the heat current driven by
the imposed temperature gradient, indicating a weak ther-
mal rectification effect for the configurations investigated.
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[P154-2026] “Kirigami-patterned diamond architectures
with enhanced ballistic resistance and mechanical perfor-
mance”

Oliveira, E. F.; Woellner, C.; Galvao, D. S.*

We propose a kirigami-patterned diamond architecture engine-
ered through three-dimensional cut-inspired geometries. Using
molecular dynamics simulations, we investigate its mechanical
response and penetration resistance under high-velocity loading
in comparison with pristine diamond. While the introduction of
internal cavities leads to moderate reductions in conventional
static mechanical properties, it substantially modifies stress
propagation within the structure. Under high-velocity impact,
these geometric features promote localized stress accumula-
tion and hinder uniform stress dissipation, leading to improved
energy absorption and reduced penetration depth. Consequen-
tly, the kirigami-patterned diamond exhibits a penetration-dep-
th reduction of approximately 8-10% relative to the unpatter-
ned structure. These results demonstrate that geometry-driven
design can be used to tailor impact resistance in ultrahard
materials and highlight the potential of kirigamiinspired ar-
chitectures as proof-of-concept impact-mitigation systems.
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em: https://www.sciencedirect.com/science/article/pii/
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[P155-2026] “Li-decorated octagonal-distorted-graphene as
a high-capacity near-ambient hydrogen storage medium: A
first-principles study”

Martins, N. F.; Lima, K. A. L.*; Laranjeira, J. A. S.; Michels, L.;
Ribeiro Junior, L. A.; Sambrano, J. R.

Two-dimensional (2D) porous carbon allotropes have emer-
ged as promising solid-state media for hydrogen storage; yet,
achieving high gravimetric capacity with near-ambient re-
versibility remains challenging. Here, we investigate hydro-
gen adsorption on lithium-decorated Octagonal-Distorted-
-Graphene (Li@OCD-graphene) using density functional theory
(DFT) calculations, including dispersion corrections, charge
analysis, and ab initio molecular dynamics (AIMD). Lithium
preferentially binds to hollow/porous regions of the OCD fra-
mework with substantial charge transfer (Bader analysis), ena-
bling the electrostatic polarization of adsorbed H2 molecules.

Stepwise double-sided loading indicates that Li@OCD-graphene
can accommodate up to 32 H2 molecules per considered su-
percell (Li:H2 = 1:4), yielding a maximum hydrogen adsorption
capacity of 10.74 wt%. The average adsorption energies remain
within a moderate range of-0.22 to-0.26 eV per H2, consistent
with physisorption-driven storage and favorable near-room-
-temperature release. Estimated desorption temperatures span
276-325 K at 1 atm and extend up to similar to 436 K under
higher pressures (1-10 atm). AIMD simulations at 300 K further
support practical reversibility, showing spontaneous H2 desorp-
tion while preserving the integrity of the Li@OCD-graphene host
and maintaining H-H bond lengths close to the molecular value.
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[P156-2026] “Measurement of charged-hadron distributions
in heavy-flavor jets in proton-proton collisions at /s=13 TeV”

Aaij, R.; Abdelmotteleb, A. S. W.; Beteta, C. A.; Camargo Maga-
lhaes, P.*; Lopes, F. C. L.*; et al.
LHCb Collaboration

Charged-hadron distributions in heavy-flavor jets are measured
in proton-proton collisions at a center-of-mass energy of root
s = 13TeV collected by the LHCb experiment. Distributions of
the longitudinal momentum fraction, transverse momentum,
and radial profile of charged hadrons are measured separa-
tely in beauty and charm jets. The distributions are compa-
red to those previously measured by the LHCb collaboration
in jets produced back-to-back with a Z boson, which in the
forward region are primarily light-quark-initiated, to compare
the hadronization mechanisms of heavy and light quarks. The
observed differences between the heavy- and light-jet distri-
butions are consistent with the heavy-quark dynamics expec-
ted to arise from the dead-cone effect, as well as with a hard
fragmentation of the heavy-flavor hadron as previously mea-
sured in single-hadron fragmentation functions. This measu-
rement provides additional constraints for the extraction of
collinear and transverse-momentum-dependent heavy-flavor
fragmentation functions and offers another approach to pro-
bing the mechanisms that govern heavy-flavor hadronization.

JOURNAL OF HIGH ENERGY PHYSICS, 029, 2026. DOI: 10.1007/
JHEP04(2026)029. Acesso em: https://doi.org/10.1007/
JHEP04(2026)029

[P157-2026] “Measurement of DO Meson Photoproduction in
Ultraperipheral Heavy lon Collisions”

Chekhovsky, V.; Hayrapetyan, A.; Chinellato, J. A.*; et al.
CMS Collaboration

This Letter reports the first measurement of photonuclear D-0
meson production in ultraperipheral heavy ion collisions. The
study is performed using lead-lead collision data, with an inte-
grated luminosity of 1.34 nb(-1), collected by the CMS experi-
ment at a nucleon-nucleon center-of-mass energy of 5.36 TeV.
Photonuclear events, where one of the colliding nuclei breaks
up and the other remains intact, are selected based on breakup
neutron emissions and by requiring no particle activity in a large
rapidity interval in the direction of the photon-emitting nucleus.
The D-0 mesons are reconstructed via the D-0 -> K-pi(+) decay
channel, with the cross section measured as a function of D-0
meson transverse momentum and rapidity. The results are com-
pared with next-to-leading-order perturbative QCD calculations
that employ recent parametrizations of the lead nuclear par-
ton distribution functions, as well as with predictions based on
the color glass condensate framework. This measurement is the
first photonuclear collision study characterizing parton distri-
bution functions of lead nuclei for parton fractional momenta x
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(relative to the nucleon) ranging approximately from a few
10(-4) to 10(-2) for different hard energy scale Q(2) selections.

PHYSICAL REVIEW LETTERS 36[12], 122303, 2026. DOI:
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[P158-2026] “Measurement of the angle between jet axes in
Pb-Pb collisions at /sNN=5.02 TeV”

Acharya, S.; Adamova, D.; Adler, A.; Chinellato, D. D.*; Guar-
diano, G. G.*; Jahnke, C.*; Liveraro, G. S. S.*; Takahashi, J.*;
et al.

ALICE Collaboration

This paper presents the first measurement of the angle betwe-
en different jet axes (denoted as Delta R-axis) in Pb-Pb colli-
sions. The measurement is carried out in the 0-10% most-central
events at root s(NN) = 5.02 TeV. Jets are assembled by cluste-
ring charged particles at midrapidity using the anti-kT algori-
thm with resolution parameters R = 0.2 and 0.4 and transverse
momenta in the intervals 40 < p(T)(ch jet) < 140 GeV/c and 80 <
p(T)(ch jet) < 140 GeV/c, respectively. Measurements at these
low transverse momenta enhance the sensitivity to quark-gluon
plasma (QGP) effects. A comparison to models implementing va-
rious mechanisms of jet energy loss in the QGP suggests that the
observed narrowing of the Pb-Pb distribution relative to pp can
be explained if quark-initiated jets are more likely to emerge
from the medium than gluon-initiated jets. These new measu-
rements disfavor intrajet p(T) broadening as implemented in
a simple model calculation with the Baier-Dokshitzer-Mueller-
-Peigne-Schiff formalism for energy loss in the QGP. The compa-
rison of Pb-Pb and pp collisions shows sensitivity to the angular
scale at which the QGP can resolve two independent splittings,
favoring mechanisms that incorporate incoherent energy loss.

PHYSICAL REVIEW C 113[4], 044905, 2026. DOI: 10.1103/5bdl-
-cry6. Acesso em: https://doi.org/10.1103/5bdl-cry6

[P159-2026] “Measurement of the W --> pv cross-sections as
a function of the muon transverse momentum in pp collisions
at 5.02 Tev”

Aaij, R.; Abdelmotteleb, A. S. W.; Beteta, C. A.; Camargo Maga-
lhaes, P.*; Lopes, F. C. L.*; et al.
LHCb Collaboration

The pp -> W-+/-(-> mu(+/-) nu(mu)) X cross-sections are me-
asured at a proton-proton centre-of-mass energy root s =
5.02TeV using a dataset corresponding to an integrated lumi-
nosity of 100 pb(-1) recorded by the LHCb experiment. Con-
sidering muons in the pseudorapidity range 2.2 < eta < 4.4,
the cross-sections are measured differentially in twelve inter-
vals of muon transverse momentum between 28 < p(T) < 52
GeV. Integrated over p(T), the measured cross-sections are
sigma(W+)(->mu+(nu)overbarmu)=300.9+/-2.4+/-3.8+/-6.0pb,
sigma(W-) (->mu- (nu)overbarmu)=236.9+/-2.1+/-2.7+/-4.7pb,
where the first uncertainties are statistical, the se-
cond are systematic, and the third are associa-
ted with the luminosity calibration. These integra-
ted results are consistent with theoretical predictions.
This analysis introduces a new method to determine the W-bo-
son mass using the measured differential cross-sections correc-
ted for detector effects. The measurement is performed on this
statistically limited dataset as a proof of principle and yields
m(W) = 80369 +/- 130 +/- 33 MeV, where the first uncertainty is
experimental and the second is theoretical.

JOURNAL OF HIGH ENERGY PHYSICS [3],
DOI: 10.1007/JHEP03(2026)148. Acesso em:
org/10.1007/JHEP03(2026)148

148, 2026.
https://doi.

[P160-2026] “Measurements of electroweak production of a
photon in association with two jets in proton-proton colli-
sions at /s=13 TeV”

Hayrapetyan, A.; Makarenko, V.; Chinellato, J. A.*; et al.
CMS Collaboration

The first observation of electroweak production of a photon in
association with two forward jets in proton-proton collisions is
presented. The measurement uses data recorded by the CMS
experiment at the LHC during 2016-2018 at a center-of-mass
energy of 13TeV, corresponding to an integrated luminosity of
138 fb(-1). The analysis is performed in a region enriched in
photon production via vector boson fusion, with a requirement
on the transverse momentum of the photon to exceed 200 GeV.
The cross section is measured to be 202(-32)(+36) fb, at a sig-
nificance with respect to the null hypothesis that exceeds five
standard deviations. This is in agreement with the standard mo-
del prediction of 177(-12)(+13) fb. Differential cross sections are
measured as a function of various observables. Limits are set on
dimension-6 effective field theory operators that contribute to
the WW gamma interaction. The observed 95% confidence in-
tervals for the corresponding Warsaw basis Wilson coefficients
c(W) and c(HWB) are [- 0.11, 0.16] and [-1.6, 1.5], respectively.
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[P161-2026] “Measurements of ttW differential cross sec-
tions and the leptonic charge asymmetry at /s=13 TeV”

Hayrapetyan, A.; Makarenko, V.; Chinellato, J. A.*; et al.
CMS Collaboration

Measurements of properties of top quark-antiquark pair produc-
tion in association with a W boson in proton-proton collisions at
a center-of-mass energy of 13TeV are presented, using a data
sample corresponding to an integrated luminosity of 138 fb(-1),
recorded by the CMS experiment at the CERN LHC. Events are
selected based on the presence of either two leptons with the
same electric charge or three leptons, and multiple jets and
b-tagged jets. We present measurements of differential produc-
tion cross sections as a function of kinematic variables sensitive
to different aspects of the process modeling, using a multivaria-
te discriminator in the two-lepton selection region and a simple
selection-based method in the three-lepton region. The norma-
lized cross section measurements are generally consistent with
the standard model expectations, while we observe larger va-
lues compared to the expectations in the absolute cross section
measurements, consistent with previous inclusive cross section
measurements. In addition, we measure the leptonic charge
asymmetry of this process, obtaining an observed value of A(c)
() = -0.19(-0.18)(+0.16), consistent with the expectation of
-0.085 +/- 0.006 predicted by next-to-leading order simulations.
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[P162-2026] “Measuring Extended Water Interfacial Structu-
res. Water Nanoclusters (~50 nm) Involved by Ice-like 1l Walls
(~10 nm)”

Teschke, 0.*; Gomes, W. E.; Casagrande, P. S.*; Castro, J. R.
de*; Soares, D. M.*

Interfacial water layers attached to both hydrophobic
and hydrophilic substrates have low dielectric permittivi-
ty. Measured structural differences between hydrophobic
and hydrophilic arrangements are presented in this work.
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Nanosized water clusters (similar to 50 nm) are observed in air/
water interfacial regions characterized by an ice-like structu-
re forming walls surrounding regions with a dielectric constant
epsilon similar to 7.6. Walls are formed by an ice-like Il struc-
tural arrangement. This condensed phase of water possesses an
extremely small dielectric constant (epsilon similar to 3.6) and
forms wired water structures. Two nonequilibrium arrangements
are then responsible for the measured spatially variable die-
lectric constant profiles observed in Atomic Force Microscopy.

LANGMUIR 42[18], p. 12491-12497, 2026. DOI: 10.1021/acs.
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[P163-2026] “Milliwatt-level UV generation using sidewall
poled lithium niobate”

Franken, C. A. A.; Ghosh, S. S.; Rodrigues, C. C.*; Yang, J.; Xin,
C. J.; Lu, S.; Witt, D.; Joe, G.; Wiederhecker, G. S.*; Boller,
K. J.; Loncar, M.

Integrated coherent sources of ultra-violet (UV) light are es-
sential for a wide range of applications, from ion-based quan-
tum computing and optical clocks to gas sensing and micros-
copy. Recently, approaches that use frequency upconversion
have received considerable attention. Among these, the in-
tegrated thin-film lithium niobate (TFLN) photonic platform
shows particular promise. However, to date, the high propa-
gation losses and lack of reliable techniques for consistent
poling of cm-long waveguides with small poling periods have
impeded progress. Here, we present a sidewall poled lithium
niobate (SPLN) waveguide approach that overcomes these
obstacles and results in a two-orders-of-magnitude increase
in generated UV power. We demonstrate SPLN waveguides fe-
aturing record-low propagation losses of 2.3 dB/cm, complete
domain inversion across the waveguide cross-section, and an
optimum 50% duty cycle, resulting in a record-high norma-
lized conversion efficiency of 5050%W-1cm-2, and 4.2 mW of
generated on-chip power at 390 nm wavelength. This advan-
cement makes the TFLN platform a viable option for high-qua-
lity on-chip UV generation, benefiting emerging applications.

NATURE COMMUNICATIONS 17[1], 3651, 2026. DOI: 10.1038/
s41467-026-68524-y. Acesso em: https://doi.org/10.1038/
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[P164-2026] “Model-independent measurement of the Higgs
boson associated production with two jets and decaying to
a pair of W bosons in proton-proton collisions at /s=13 TeV”

Hayrapetyan, A.; Makarenko, V.; Chinellato, J. A.*; et al.
CMS Collaboration

A model-independent measurement of the differential pro-
duction cross section of the Higgs boson decaying into a pair
of W bosons, with a final state including two jets produced in
association, is presented. In the analysis, events are selected
in which the decay products of the two W bosons consist of
an electron, a muon, and missing transverse momentum. The
model independence of the measurement is maximized by em-
ploying a discriminating variable, developed through machine
learning, that is agnostic to the signal hypothesis. The analysis
is based on proton-proton collision data at root s = 13TeV col-
lected with the CMS detector from 2016-2018, corresponding
to an integrated luminosity of 138 fb(-1). The production cross
section is measured as a function of the difference in azimu-
thal angle between the two jets. The differential cross section
measurements are used to constrain Higgs boson couplings
within the standard model effective field theory framework.
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[P165-2026] “Modules as effective nodes in coarse-grained
networks of Kuramoto oscillators”

Bosnardo, L. L.*; Aguiar, M. A. M. de*

Most real-world networks exhibit a significant degree of mo-
dularity. Understanding the effects of such topology on dyna-
mical processes is pivotal for advances in social and natural
sciences. In this work we consider the dynamics of Kuramoto
oscillators on modular networks and propose a simple coarse-
-graining procedure where modules are replaced by effective
single oscillators. The method is inspired by EEG measure-
ments, where very large groups of neurons under each electro-
de are interpreted as single nodes in a correlation network. We
expose the interplay between intra-module and inter-module
coupling strengths in keeping the coarse-graining process me-
aningful. We show that, when modules are well synchronized,
the phase transition from asynchronous to synchronous motion
in networks with 2 and 3 modules is very well described by their
respective reduced systems, regardless of the network struc-
ture connecting the modules. Applications of the method to
real networks with small modularity coefficients reveals that
the approximation is also very accurate if oscillators in each
module are identical. The method reproduces global synchroni-
zation patterns despite the low synchronizability of some modu-
les, possibly allowing for the inference of the mean synchrony
of each module when individual dynamics are not known.

PHYSICA A-STATISTICAL MECHANICS AND ITS APPLICATIONS
693, 131565, 2026. DOI: 10.1016/j.physa.2026.131565. Aces-
so em: https://doi.org/10.1016/j.physa.2026.131565

[P166-2026] “Multilayer network science: theory, methods,
and applications”

Aleta, A.; Teixeira, A. S.; Arruda, G. F. de*; Baronchelli, A.;
Barrat, A.; Kertész, J.; Diaz-Guilera, A.; Artime, O.; Starnini,
M.; Petri, G.; Karsai, M.; Patwardhan, S.; Coronges, K.; McCra-
nie, A.; Vespignani, A.; Moreno, Y.; Fortunato, S.

Multilayer network science has emerged as a central framework
for analysing interconnected and interdependent complex sys-
tems. Its relevance has grown substantially with the increasing
availability of rich, heterogeneous data, which makes it possi-
ble to uncover and exploit the inherently multilayered organisa-
tion of many real-world networks. In this review, we summarise
recent developments in the field. On the theoretical and me-
thodological front, we outline core concepts and survey advan-
ces in community detection, dynamical processes, temporal ne-
tworks, higher-order interactions, and machine-learning-based
approaches. On the application side, we discuss progress across
diverse domains, including interdependent infrastructures, spre-
ading dynamics, computational social science, economic and
financial systems, ecological and climate networks, science-of-
-science studies, network medicine, and network neuroscience.
We conclude with a forward-looking perspective, emphasizing
the need for standardised datasets and software, deeper inte-
gration of temporal and higher-order structures, and a transi-
tion toward genuinely predictive models of complex systems.

JOURNAL OF COMPLEX NETWORKS 14[2], cnag007, 2026.
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[P167-2026] “Observation and investigation of the Tc(c)over-
-bar1(4430)+ structure in B+ --> y(2S)KSOm+ decays”
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Aaij, R.; Abdelmotteleb, A. S. W.; Beteta, C. A.; Camargo Maga-
lhaes, P.*; Lopes, F. C. L.*; et al.
LHCb Collaboration

The first four-dimensional amplitude analysis of the B+ ->
psi(2S)K-S(0)pi(+) decay is performed with proton-proton colli-
sion data collected by the LHCb experiment at root s = 13 TeV,
corresponding to an integrated luminosity of 5.4 fb(-1). The
data cannot be fully explained by B+ -> psi(2S)K*(+) contribu-
tions alone. A significantly better description of the data is ob-
tained by adding a T-c (c) over bar(+) contribution decaying to
psi(2S)pi(+). The properties of the T-c (c) over bar(+) structure
are consistent with the exotic state T-c (c) over bar1 (4430)
(+) reported in the isospinrelated (B) over bar (0) -> psi(2S)
K-pi(+) decay. Effects of a possible T-c (c) over bar1 (4430)(+)
-> (D) over bar (1)* (2600)D-0(+) decay mode on the T-c (c) over
bar1(4430)(+) -> psi(2S)pi(+) mass distribution are investiga-
ted through a Flatte parametrization, providing constraints on
the relative decay strength. A description of the T-c (c) over
bar1(4430)(+) structure using the triangle singularity mecha-
nism is studied and also found to be consistent with the data.

PHYSICAL REVIEW D 113[7], LO71101, 2026. DOI: 10.1103/
rcfs-ynh2. Acesso em: https://doi.org/10.1103/rcfs-ynh2

[P168-2026] “Observation of partonic flow in proton-proton
and proton-nucleus collisions”

Acharya, S.; Agarwal, A.; Rinella, G. A.; Guardiano, G. G.*; Li-
veraro, G. S. S.*; Takahashi, J.*; et al.
ALICE Collaboration

Quantum Chromodynamics predicts a phase transition from ha-
dronic matter to quark-gluon plasma (QGP) at high temperatu-
res and energy densities, where quarks and gluons (partons) are
no longer confined within hadrons. The QGP forms in ultrarela-
tivistic heavy-ion collisions. Anisotropic flow coefficients, quan-
tifying the azimuthal expansion of produced matter, probe QGP
properties. Flow measurements in high-energy heavy-ion colli-
sions show a distinctive grouping of anisotropic flow for baryons
and mesons at intermediate transverse momentum - a feature
associated with flow imparted at the quark level, confirming
QGP existence. The observation of QGP-like features in proton-
-proton and proton-ion collisions has sparked debate about QGP
formation in smaller systems. For the first time, we demons-
trate the distinctive grouping of anisotropic flow for baryons
and mesons in high-multiplicity proton-lead and proton-proton
collisions at the Large Hadron Collider (LHC). These results are
described by a model including hydrodynamic flow followed
by hadron formation via quark coalescence, consistent with
the formation of partonic flowing systems in these collisions.
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[P169-2026] “Observation of Suppressed Charged-Particle
Production in Ultrarelativistic Oxygen-Oxygen Collisions”

Hayrapetyan, A.; Makarenko, V.; Chinellato, J. A.*; et al.
CMS Collaboration

A hot and dense state of nuclear matter, known as the quark-
-gluon plasma, is created in collisions of ultrarelativistic heavy
nuclei. Highly energetic quarks and gluons, collectively referred
to as partons, lose energy as they travel through this matter,
leading to suppressed production of particles with large trans-
verse momenta (p(T)). Conversely, high-pT particle suppression
has not been seen in proton-lead collisions, raising questions
regarding the minimum system size required to observe parton
energy loss. Oxygen-oxygen (00) collisions examine a region of
effective system size that lies between these two extreme cases.

The CMS detector at the CERN LHC has been used to quantify
charged-particle production in inclusive OO collisions for the
first time via measurements of the nuclear modification factor
(R-AA). The R-AA is derived by comparing particle production to
expectations based on proton-proton (pp) data and has a value
of unity in the absence of nuclear effects. The data for OO and
pp collisions at a nucleon-nucleon center-of-mass energy root
s(NN) =5.36 TeV correspond to integrated luminosities of 6.1 nb(-
1) and 1.02 pb(-1), respectively. The R-AA is below unity with a
minimum of 0.69 +/- 0.04 around p(T) = 6 GeV. The data exhibit
better agreement with theoretical models incorporating parton
energy loss as compared to baseline models without energy loss.

PHYSICAL REVIEW LETTERS 136[16], 162301, 2026. DOI:
10.1103/89sf-9t1x. Acesso em: https://doi.org/10.1103/89sf-
-9t1x

[P170-2026] “Observation of the decay xc1 (3872) --> J/
PH+Y-“

Aaij, R.; Abdelmotteleb, A. S. W.; Beteta, C. A.; Camargo Maga-
lhaes, P.*; Lopes, F. C. L.*; et al.
LHCb Collaboration

The first observation of the chi(c1) (3872) -> J/psi mu(+)mu(-)
decay is reported using proton-proton collision data recorded
with the LHCb detector corresponding to an integrated lumi-
nosity of 9 fb(-1). The decay mode is observed for the first
time, with a significance of 6.5s. Its branching fraction is me-
asured relative to the chi(c1) (3872) -> J/psi pi(+)pi(-) decay
mode B(chi(c1)(3872) -> J/psi mu(+)mu(-))/B(chi(c1)(3872)
-> J/psi pi(+)pi(-)) = (1.68 +/- 0.32 +/- 0.05) x 10(-3), whe-
re the first uncertainty includes both statistical contributions
and systematic contributions which are uncorrelated between
data-taking periods, and the second represents the systematic
contributions that are correlated between data- taking periods.

PHYSICAL REVIEW D 113[7], 072019, 2026. DOI: 10.1103/
jqvqg-sbp7. Acesso em: https://doi.org/10.1103/jqvg-sbp7

[P171-2026] “Operation of a Modular 3D-Pixelated Liquid Ar-
gon Time-Projection Chamber in a Neutrino Beam”

Abbaslu, S.; Abud, A. A.; Acciarri, R.; Adriano, C.*; Merlo, R.
Borges*; Aguiar, R. de*; Holanda, P. C. de*; Mendonca, A. P.
A. de*; Gelli, B.*; Gratieri, D. R.*; Guzzo, M. M.*; Kemp, E.*;
Machado, A. A.*; Marques, F. das C.*; Peres, O. L. G.*; Pimen-
tel, V. L.*; Paixao, L. G. P.*; Segreto, E.*; et al.

DUNE Collaboration

The 2x2 Demonstrator, a prototype for the Deep Underground
Neutrino Experiment (DUNE) liquid argon (LAr) Near Detector,
was exposed to the Neutrinos from the Main Injector (NuMl)
neutrino beam at Fermi National Accelerator Laboratory (Fer-
milab). This detector is a prototype of a hew modular design
for a liquid argon time-projection chamber (LArTPC), compri-
sing a two-by-two array of four modules, each further segmen-
ted into two optically isolated LArTPCs. The 2x2 Demonstra-
tor features a number of pioneering technologies, including a
low-profile resistive field shell to establish drift fields, native
3D ionization pixelated imaging, and a high-coverage dielec-
tric light readout system. The 2.4-tonne active mass detector
is flanked upstream and downstream by supplemental solid-
-scintillator tracking planes, repurposed from the MINERVA
experiment, which track ionizing particles exiting the argon
volume. The antineutrino beam data collected by the detec-
tor over a 4.5 day period in 2024 include over 30,000 neutri-
no interactions in the LAr active volume-the first neutrino in-
teractions reported by a DUNE detector prototype. During its
physics-quality run, the 2x2 Demonstrator operated at a no-
minal drift field of 500 V/cm and maintained good LAr puri-
ty, with a stable electron lifetime of approximately 1.25 ms.
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This paper describes the detector and supporting systems, sum-
marizes the installation and commissioning, and presents the
initial validation of collected NuMI beam and off-beam self-tri-
ggers. In addition, it highlights observed interactions in the de-
tector volume, including candidate muon antineutrino events.

INSTRUMENTS 10[1], 18, 2026. DOI: 10.3390/instru-
ments10010018. Acesso em: https://doi.org/10.3390/instru-
ments10010018

[P172-2026] “Precision Measurement of CP Violation and
Branching Fractions in B+ --> KSOht (h = m, K) Decays and
Search for the Rare Decay Bct --> KSOK+”

Aaij, R.; Abdelmotteleb, A. S. W.; Beteta, C. A.; Camargo Maga-
lhaes, P.*; Lopes, F. C. L*; et al.
LHCb Collaboration

The decay B-+/- -> K-S(0)pi(+/-), with a CP asymmetry expected
to be close to zero in the standard model, is theoretically clean
and sensitive to potential new physics. An analysis of the decays
B-+/- -> K-S(0)pi(+/-) and B-+/- -> (KSK +/-)-K-0 is performed
using proton-proton collision data collected by the LHCb experi-
ment at a center-of-mass energy of 13 TeV, corresponding to an
integrated luminosity of 5.4 fb(-1). The CP asymmetries are de-
termined to be A(CP)(B-+/- -> K-S(0)pi(+/-)) = -0.028 +/- 0.009
+/- 0.009 and A(CP)(B-+/- -> (KSK +/-)-K-0) = 0.118 +/- 0.062
+/- 0.031, and the branching fraction ratio is measured to be
B(B-+/- -> (KSK +/-)-K-0)/B(B-+/- -> K-S(0)pi(+/-)) = 0.055 +/-
0.004 +/- 0.002, where the first uncertainties are statistical and
the second are systematic. These results are the most precise
measurements of these quantities to date. A search for the rare
decay B-c(+/-) -> (KSK +/-)-K-0 is also performed. No significant
signal is observed, and the upper limit on the product of the
branching fraction ratio B(Bc(+/-) -> (KSK +/-)-K-0)/B(B-+/- ->
K-S(0)pi(+/-)) and the fragmentation-fraction ratio f(c)/f(u)
is set to be 0.015 (0.016) at the 90% (95%) confidence level.

PHYSICAL REVIEW LETTERS 136[16], 161801, 2026. DOI:
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[P173-2026] “Probing the flavour structure of dimension-6
EFT operators in multilepton final states in proton-proton
collisions at /s=13 TeV”

Hayrapetyan, A.; Makarenko, V.; Chinellato, J. A.*; et al.
CMS Collaboration

An analysis of the flavour structure of dimension-6 effective field
theory (EFT) operators in multilepton final states is presented,
focusing on the interactions of quarks with Z bosons. For the first
time, the flavour structure of these operators is disentangled
by simultaneously probing the interactions with different quark
generations. The analysis targets the associated production of a
top quark pair and a Z boson, as well as diboson processes in fi-
nal states with at least three leptons, which can be electrons or
muons. The data were recorded by the CMS experiment in the
years 2016-2018 in proton-proton collisions at a centre-of-mass
energy of 13 TeV and correspond to an integrated luminosity of
138 fb(-1). Consistency with the standard model of particle phy-
sics is observed and limits are set on the selected Wilson coeffi-
cients, split into couplings to light- and heavy-quark generations.
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[P174-2026] “Probing Up-Conversion Electroluminescence of
Decoupled Porphyrin Molecules in a Plasmonic Nanocavity”

Zheng, L. Q.; Costa, F. J. R.*; Grewal, A.; Wang, R.; Wang, F.;
Li, W.; Roslawska, A.; Kuhnke, K.; Kern, K.

Molecular triplet states can produce significant phosphorescen-
ce and act as a relay state for luminescence, such as in up-con-
version processes. While this property makes triplet emitters
interesting for organic light-emitting diodes (OLEDs), the study
of their luminescence at the single-molecule level in high-reso-
lution scanning tunneling microscopy (STM) is challenging. We
investigate individual Pd-octaethylporphyrin (PdOEP) molecu-
les decoupled from Ag(100) and Ag(111) by an ultrathin NaCl
layer and observe singlet and triplet emission lines at visible
wavelengths, separated by only about 100 nm. This is in stark
contrast to metal or free-base phthalocyanines, for which typi-
cally the lowest triplet transitions lie in the far red or infrared
where the sensitivity of charge-coupled device (CCD) detectors
decreases significantly. The singlet S1 state of PAOEP emits pho-
tons even when the photon energy is higher than the energy
provided by a tunneling electron, in an energy up-conversion
process. This mechanism requires a relay (or shelving) state in
which energy is stored in the molecule for the interval between
tunneling electrons. By analyzing the energy levels of different
molecular states (51, DO, and T1 states) and fitting the current
dependencies of S1 emission under up-conversion electrolu-
minescence (UCEL) condition for both S1 and T1 emission, we
verify the validity of a triplet-mediated up-conversion model.
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[P175-2026] “QCD Wehrl and entanglement entropies in a
gluon spectator model at small x”

Rabelo-Soares, G.*; Francener, R.*; Ramos, G. S.; Torrieri, G.*

Recent studies have shown that hadronic multiplicity in deep
inelastic scattering can be associated with entanglement en-
tropy. However, such definitions are intrinsically longitudi-
nal and do not capture the full phase-space structure of the
proton. In this work, we investigate the proton Wehrl entropy
constructed from the gluon Husimi distribution, which provi-
des a positive phase-space description within the present de-
finitions and model calculations. Within this framework, we
employ a gluon light-front spectator model based on soft-wall
anti-de Sitter (AdS)/QCD-inspired wave functions, with free
parameters constrained by global fits obtained by the NNPDF
collaboration, allowing us to compute both parton distribution
functions and Wigner distributions. The Husimi distribution
is obtained via Gaussian smearing of the Wigner distribution
with width given by the saturation scale in the Golec-Biernat-
-W & uuml;sthoff model. We show that from a normalized
Husimi distribution one can decompose the Wehrl entropy
into an entanglement entropy term and a residual term asso-
ciated with transverse degrees of freedom. Numerical results
for the proton entanglement entropy are shown and compa-
red with data obtained by the CMS collaboration, while the
Wehrl entropy is presented for different values of the virtuality.
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[P176-2026] “Quasi-Metallic Electronic Reconstruction at
WSe2-Biotite Lateral van der Waals Interfaces”

Abhijith, M. B.; Tromer, R.; Karthik, R.; Pandey, V.; Paul, S.;
Galvao, D. S.*; Kochat, V.; Tiwary, C. S.

Lateral heterostructures
rials provide direct access to interfacial
construction that cannot be realized in

in two-dimensional (2D) mate-
electronic re-
isolated layers.
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Here, we report the formation of atomically sharp lateral van
der Waals heterostructures between monolayer WSe2 and
few-layer biotite, a naturally occurring crystalline silicate,
synthesized via chemical vapor deposition. Raman and photo-
luminescence mapping confirm lateral monolayer continuity
of WSe2 along biotite edges, while Raman peak splitting re-
veals localized interfacial strain. Kelvin probe force microsco-
py identifies a pronounced contact potential difference (simi-
lar to 90 meV) across the heterointerface, indicating charge
transfer and band bending driven by work-function mismatch.
Piezo response force microscopy further highlights the intrin-
sic electromechanical activity of biotite and its modulation at
the interface. Density functional theory calculations elucidate
the microscopic origin of these observations, demonstrating in-
terfacial charge redistribution, orbital hybridization, and the
emergence of quasi-metallic electronic states confined to the
junction. These findings establish crystalline silicate-TMDC la-
teral heterostructures as a versatile platform for studying cou-
pled electronic and electromechanical interfacial phenomena.
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[P177-2026] “Rationalizing NiO x Processing through XPS
Chemical Analysis: A Case Study on p-i-n Perovskite Solar
Cells”

Brandao, Z. de C.*; Rodrigues, M. H. de M.; Nogueira, A. F.*;
Zagonel, L. F.*; Marques, F. das C.*

Nonstoichiometric nickel oxide (NiO x ) is a promising inorganic
hole transport layer (HTL) for perovskite solar cells (PSCs), yet
its surface chemistry lacks definitive modeling. Here, we in-
vestigate the evolution of chemical species and optoelectronic
properties in ultrathin NiO x films deposited via ion beam sput-
ter deposition (IBSD) under various thermal and oxidative treat-
ments. Using in situ and ex situ X-ray photoelectron spectroscopy
(XPS), we resolve up to seven distinct oxygen species in the core
level O 1s spectra, including oxygen bound Nivac 3+, Ni(OH)2,
NiOOH, and interstitial oxygen (O-). Our results support that
p-type conductivity, transparency, and band alignment in NiO x
are governed directly by the concentration of Ni3+ related to
nickel vacancies. Additionally, UV/Ozone exposure is shown to
introduce NiOOH, enhancing surface wettability and increasing
the work function by the creation of a surface dipole, improving
charge extraction but reducing the long-term stability of NiO x
films due to hygroscopic decomposition. High temperature de-
position at 300 degrees C yields the best balance between opto-
electronic properties, recombination, and most stable surface
chemistry, yielding the best photovoltaic performance among
tested conditions. This work establishes a robust spectroscopic
framework for studying and engineering vacancy-controlled NiO
x interfaces, with implications for improving the stability and
efficiency of inorganic HTLs in p-i-n PSCs and other applications.

ACS APPLIED ENERGY MATERIALS 9[8], p. 4830-4843, 2026.
DOI: 10.1021/acsaem.5c04101. Acesso em: https://doi.
org/10.1021/acsaem.5c04101

[P178-2026] “Rumor propagation on hypergraphs”
Oliveira, K. A.; Traversa, P.; Arruda, G. F.*; Moreno, Y.

The rapid spread of information and rumors through social media
platforms, especially in group settings, motivates the need for
more sophisticated models of rumor propagation. Traditional pai-
rwise models do not account for group interactions, a limitation
that we address by proposing a higher-order rumor model based
on hypergraphs. Our model incorporates a group-based annihi-
lation mechanism, where a spreader becomes a stifler when the
fraction of hyperedges aware of the rumor exceeds a threshold.

The dynamics has two distinct subcritical behaviors: exponen-
tial and power-law decay, which can coexist depending on the
heterogeneity of the hypergraph. Interestingly, in the set of pa-
rameters we analysed, we found continuous phase transitions in
both homogeneous and heterogeneous hypergraphs. This finding
aligns with the literature suggesting that real-world rumor pro-
pagation occurs near criticality. Finally, we validated our model
using empirical data from Telegram and email cascades, which
provides additional evidence and possible explanations for this
criticality claim. These results open the door to a more detai-
led understanding of rumor dynamics in higher-order systems.
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[P179-2026] “Sampling off-axis neutrino fluxes with the
short-baseline near detector”

Abratenko, P.; Acciarri, R.; Adams, C.; Pimentel, V. do Lago*;
Holanda, P.*; Machado, A.*; Peres, O. L. G.*; Segreto, E.*;
et al.

SBND Collaboration

The short-baseline near detector (SBND), the near detector in
the short-baseline neutrino program at Fermi National Accele-
rator Laboratory, is located just 110 m from the booster neutri-
no beam target. Thanks to this close proximity, relative to its 4
m x 4 m front face, neutrinos enter SBND over a range of angles
from O degrees to approximately 1.6 degrees, enabling the de-
tector to sample variations in the neutrino flux as a function of
the angle-a technique known as precision reaction-independent
spectrum measurement (PRISM), referred to here as SBND-
-PRISM. In this paper, we show how muon- and electron-neutri-
no fluxes vary as a function of the neutrino beam axis angle and
how this can be exploited to expand the physics potential of
SBND. We make use of a model that predicts an angle-dependent
electron-neutrino excess signal to illustrate this effect, such as
nu(mu) -> nu(e) oscillations. We present how SBND-PRISM provi-
des a method to add robustness against uncertainties in cross-
-section modeling and, more generally, uncertainties that do
not depend on the spatial position of neutrino interaction inside
the detector. The fluxes, along with their associated covarian-
ce matrices, are made publicly available with this publication.
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[P180-2026] “Search for dijet resonances with data scouting
in proton-proton collisions at /s=13 TeV”

Hayrapetyan, A.; Makarenko, V.; Chinellato, J. A.*; et al.
CMS Collaboration

A search is presented for narrow resonances, with a mass be-
tween 0.6 and 1.8 TeV, decaying to pairs of jets, in proton-
-proton collisions at root s = 13 TeV. The search is performed
using dijets that are reconstructed, selected, and recorded in a
compact form by the high-level trigger in a technique referred
to as “data scouting”, from data collected in 2016-2018 cor-
responding to an integrated luminosity of 117 fb(-1). The dijet
mass spectra are well described by a smooth parameterization,
and no significant evidence for the production of new particles
is observed. Model-independent upper limits are presented on
the product of the cross section, branching fraction, and accep-
tance for the individual cases of narrow quark-quark, quark-
-gluon, and gluon-gluon resonances, and are compared to the
predictions from a variety of models of narrow dijet resonance
production. The upper limit on the coupling of a dark matter
mediator to quarks is presented as a function of the mediator
mass. The sensitivity of this search goes beyond what is expec-
ted from statistical scaling with the integrated luminosity alone,
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as a consequence of the use of fewer parameters in the ba-
ckground function within a more robust statistical procedure.
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[P181-2026] “Search for heavy neutral leptons in B-meson
decays”

Aaij, R.; Abdelmotteleb, A. S. W.; Beteta, C. A.; Camargo Maga-
lhaes, P.*; Lopes, F. C. L.*; et al.
LHCb Collaboration

Asearch for long-lived heavy neutral leptons produced in B-meson
decays and decaying to a mu(+/-)pi -/+ final state is performed
with data collected by the LHCb experiment in proton-proton
collisions at a centre-of-mass energy of 13TeV, corresponding to
an integrated luminosity of 5 fb(-1). The results are interpreted
in both lepton-number-conserving and lepton-number-violating
scenarios. No significant excess is observed. Constraints are pla-
ced on the squared mixing element |U-mu N|(2) to the active
muon neutrino, under the assumption that couplings to other
lepton flavours are negligible, in the mass range of 1.6-5.5 GeV.

JOURNAL OF HIGH ENERGY PHYSICS [3],
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[P182-2026] “Search for KS(L)O --> m+ m- p+ p- decays at
LHCb”

Aaij, R.; Abdelmotteleb, A. S. W.; Beteta, C. A.; Camargo Maga-
lhaes, P.*; Lopes, F. C. L.*; et al.
LHCb Collaboration

A search for K-S(L)(0) -> pi(+) pi(-) mu(+) mu(-) decays is per-
formed using proton-proton collision data collected by the
LHCb experiment at a center-of-mass energy of 13 TeV, cor-
responding to an integrated luminosity of 5.4 fb(-1). No K-S(L)
(0) -> pi(+) pi(-) mu(+) mu(-) signals are found and upper limits
are set for the first time on the branching fractions B(K-S(0)
-> pi(+) pi(-) mu(+) mu(-)) < 1.4 x 10(-9) and B(K-L(0) -> pi(+)
pi(-) mu(+) mu(-)) < 6.6 x 10(-7), at the 90% confidence level.

PHYSICAL REVIEW D 113[7], 072001, 2026. DOI: 10.1103/
s1dv-cvit . Acesso em: https://doi.org/10.1103/s1dv-cv1it

[P183-2026] “Search for light pseudoscalar boson pairs pro-
duced from Higgs boson decays using the 4t and 2p2t final
states in proton-proton collisions at /s=13 TeV”

Chekhovsky, V.; Hayrapetyan, A.; Chinellato, J. A.*; et al.
CMS Collaboration

A search for a pair of light pseudoscalar bosons (a(1)) produ-
ced in the decay of the 125 GeV Higgs boson is presented. The
analysis examines decay modes where one a(1) decays into a
pair of tau leptons and the other decays into either another pair
of tau leptons or a pair of muons. The a(1) boson mass probed in
this study ranges from 4 to 15 GeV. The data sample was recor-
ded by the CMS experiment in proton-proton collisions at a cen-
ter-of-mass energy of 13TeV and corresponds to an integrated
luminosity of 138 fb(-1). No excess above standard model (SM)
expectations is observed. The study combines the 4 tau and 2
mu 2 tau channels to set upper limits at 95% confidence level
(CL) on the product of the Higgs boson production cross section
and the branching fraction to the 4 tau final state, relative to
the Higgs boson production cross section predicted by the SM.

In this interpretation, the a(1) boson is assumed to have Yuka-
wa-like couplings to fermions, with coupling strengths propor-
tional to the respective fermion masses. The observed (expec-
ted) upper limits range between 0.007 (0.011) and 0.079 (0.066)
across the mass range considered. The results are also inter-
preted in the context of models with two Higgs doublets and
an additional complex singlet field (2HD+S). The tightest cons-
traints are obtained for the Type Ill 2HD+S model. In this case,
assuming the Higgs boson production cross section equals the
SM prediction, values of the branching ratio for the Higgs boson
decay into a pair of a(1) bosons exceeding 16% are excluded at
95% CL for a(1) boson masses between 5 and 15 GeV and tan
beta > 2, with the exception of scenarios in which the a(1) bo-
son mixes with charm or bottom quark-antiquark bound states.
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[P184-2026] “Search for low-mass hidden-valley dark sho-
wers with non-prompt muon pairs in proton-proton collisions
at /s=13 TeV”

Chekhovsky, V.; Hayrapetyan, A.; Chinellato, J. A.*;
CMS Collaboration

A search for signatures of a dark analog to quantum chromo-
dynamics is performed. The analysis targets long-lived dark
mesons that decay into standard-model particles, with a high
branching fraction of the dark mesons decaying into muons. The
dark mesons are formed by the hadronisation of dark partons,
which are produced by a decay of the Higgs boson. The search is
performed using a data set corresponding to an integrated lumi-
nosity of 41.6 fb(-1), which was collected in proton-proton colli-
sions at root s = 13TeV by the CMS experiment at the CERN LHC
in 2018 using non-prompt muon triggers. The search is based on
resonant muon pair signatures. Machine-learning techniques are
employed in the analysis, utilising boosted decision trees to dis-
criminate between signal and background. No significant excess
is observed above the standard model expectation. Upper limits
on the branching fraction of the Higgs boson decaying to dark
partons are determined to be as low as 10(-4) at 95% confidence
level, surpassing and extending the existing limits on models
with dark e. mesons for mean proper decay lengths of less than
500mm and for e. masses down to 0.3 GeV. First limits are set
for extended dark-shower models with two dark flavours that
contain dark photons, probing their masses down to 0.33 GeV.

JOURNAL OF HIGH ENERGY PHYSICS [3], 2026. DOI: 10.1007/
JHEP03(2026)189. Acesso em: https://doi.org/10.1007/
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[P185-2026] “Search for new physics in the final state with
a single photon and large missing transverse momentum in
proton-proton collisions at /s=13 TeV”

Hayrapetyan, A.; Makarenko, V.; Chinellato, J. A.*; et al.
CMS Collaboration

A search for new physics in events featuring a single photon and
missing transverse momentum is presented, using proton-pro-
ton root s = 13 TeV collision data corresponding to an integrated
luminosity of 101 fb(-1) collected by the CMS experiment at the
CERN LHC between 2017 and 2018. This analysis, combined with
a previous study of 36 fb(-1) of 2016 data (totaling 137 fb(-1)),
reveals no significant deviations from standard model expec-
tations. The results are then used to establish 95% confidence
level limits on parameters in theoretical models involving dark
matter and large extra dimensions.Compared to the 2016-only
analysis, this search achieves up to a 14% improvement in exclu-
sion reach for mediator masses in simplified dark matter models,
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along with 11% and 10% enhancements in the Llimits on
the effective field theory suppression scale and the fun-
damental Planck scale, respectively. These results are the
most stringent constraints on these parameters to date.

PHYSICAL REVIEW D 113[7], 072020, 2026. DOI: 10.1103/
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[P186-2026] “Sensing With a Biodegradable, Agar-Made
Structured Optical Waveguide”

Fujiwara, E.; Rosa, L. O.*; Cordeiro, C. M. B.*

Biodegradable optical waveguides are emerging technologies
for illumination, actuation, and sensing. Aside from available
biopolymer-based optical fibers, flat designs prevail in micro-
fluidics, imaging systems, and tactile interfaces. Therefore,
we propose a flat and soft multimode waveguide made of agar,
an edible and renewable phycocolloid. While a straightforward
molding procedure generates a core/cladding structure with 12
concentric air holes, the glycerol addition improves the me-
chanical characteristics and reduces the optical loss (2.4 dB/
cm). Subsequently, we explored speckle pattern analysis in
force magnitude/position and temperature measurements,
achieving practical resolutions of 0.05 N, 0.03 mm, and 0.42
degrees C, respectively. Moreover, pilot experiments demons-
trated the sensor’s response to surrounding fluids based on the
hydrogel’s swelling/syneresis behavior. These results motivate
forthcoming applications in human-computer interaction, en-
vironmental surveillance, and biochemical/biomedical setups.
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[P187-2026] “Solving the problem of arsenic removal from
groundwater using a sugarcane bagasse-based bioadsorbent”

Maia, L. C.; Xavier, A. L. P.; Elias, M. M. C.; Soares, L. C.; Adar-
me, O. F. H.; Siervo, A. de*; Ferreira, G. M. D.; Silva, L. H. M.
da; Gurgel, L. V. A.

A significant challenge in arsenic removal concerns the selecti-
vity of a bioadsorbent when competing anions such as phospha-
te and sulfate are present. This study evaluated the feasibility
of an emerging adsorption technology based on sugarcane ba-
gasse as a biosorbent for treating arsenic-contaminated groun-
dwater. A quaternary amino bioadsorbent (QAB) was synthesi-
zed and evaluated in terms of its efficiency in the removal of
arsenic in laboratory experiments using solutions with added
As(V), as well as in a relevant environment using arsenic-con-
taminated groundwater. QAB exhibited desirable characteris-
tics for application in the treatment of arsenic-contaminated
water, including a very short equilibrium time (20 min), a fa-
vorable isotherm with rectangular (“box type”) profile (Qmax
= 0.53 +/- 0.01 mmol g-1), and an optimal working pH range
(6.0-8.0) compatible with natural waters. QAB could be effi-
ciently regenerated and reused in several operation cycles,
with desorption and re-adsorption efficiencies exceeding 80 %.
Although the capacity of QAB to adsorb As(V) was significan-
tly diminished in the presence of sulfate (a strong competi-
tor) (from 80.8 +/- 0.3 % to 5 +/- 2 %), due to antagonistic
effects, it was still possible to remove arsenic. Continuous ad-
sorption experiment using arsenic-contaminated groundwater
showed no evidence of column saturation after 10 h of ope-
ration. However, the presence of sulfate resulted in the over-
shooting phenomenon at 180 min, highlighting the importance
of considering common competing anions on As(V) adsorption.
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[P188-2026] “Space-time evolution of particle emission in
p-Pb collisions at /sNN=5.02 TeV with 3D kaon femtoscopy”

Acharya, S.; Agarwal, A.; Rinella, G. A.; Guardiano, G. G.*; Li-
veraro, G. S. S.*; Takahashi, J.*; et al.
ALICE Collaboration

The measurement of three-dimensional femtoscopic correla-
tions between identical charged kaons ((KK +/-)-K-+/-) produ-
ced in p-Pb collisions at center-of-mass energy per nucleon pair
root s(NN) = 5.02 TeV with ALICE at the LHC is presented for the
first time. This measurement, supplementary to those in pp and
Pb-Pb collisions, allows understanding the particle-production
mechanisms at different charged-particle multiplicities and
provides information on the dynamics of the source of particles
created in p-Pb collisions, for which a general consensus does
not yet exist. It is shown that the measured source sizes increase
with charged-particle multiplicity and decrease with increasing
pair transverse momentum. These trends for (KK +/-)-K-+/- are
similar to the ones observed earlier in identical charged-pion
and (KsKs0)-K-0 correlations in Pb-Pb collisions at various ener-
gies and in pi(+/-)pi(+/-) correlations in p-Pb collisions at root
s(NN) = 5.02 TeV. At comparable multiplicity, the source sizes
measured in p-Pb collisions agree within uncertainties with
those observed in pp collisions, and there is an indication that
they are smaller than those observed in Pb-Pb collisions. The
obtained results are also compared with predictions from the
hadronic interaction model EPOS 3, which tends to underesti-
mate the source size for the most central collisions and agrees
with the data for semicentral and peripheral events. Further-
more, the time of maximal emission for kaons is extracted. It
turns out to be comparable with the value obtained in highly
peripheral Pb-Pb collisions at the same energy, indicating that
the kaon emission evolution is similar to that in p-Pb collisions.
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[P189-2026] “Stacking-tunable electronic properties in re-
cently synthesized hydrogen-substituted graphdiyne”

Fabris, G. S. L.*; Oliveira, R. B. de; Ipaves, B.*; Pereira Junior,
M. L.; Galvao, D. S.*

Recent progress in porous carbon materials has highlighted the
importance of structural design in controlling emergent physico-
chemical properties. In this context, hydrogen-substituted gra-
phdiyne (HsGDY), a three-dimensional framework derived from
graphdiyne, has recently emerged as a promising architecture
whose stacking-dependent behavior remains largely unexplored.
Here, we present a comprehensive first-principles investigation
of the structural, electronic, and optical properties of HsGDY
across distinct stacking sequences. Our calculations identify the
AA and ABC configurations as the most energetically favorable,
with AA corresponding to the global minimum consistent with
recent experimental observations. Electronic-structure analysis
with both semilocal and screened hybrid functionals indicates
that HsGDY is an indirect semiconductor. For the highly stable
AA configuration, the fundamental band gap reaches 1.37 eV at
the HSEQ6 level. This semiconducting behavior is primarily dri-
ven by modifications to the pi-conjugated carbon network and
by lattice symmetry breaking, rather than by direct hydrogen
orbital contributions. The optical response exhibits pronounced
absorption features spanning the visible to ultraviolet regions
highlighting strong potential for optoelectronic applications.
Ab initio molecular dynamics simulations at 700 K confirm the
thermal robustness of the framework with negligible structural
distortions. Collectively these findings elucidate the stacking
dependent stability and semiconducting character of HsGDY pro-
viding a solid theoretical foundation for its integration into next
generation nanoelectronic and energy harvesting technologies.
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DIAMOND AND RELATED MATERIALS 166, 113687, 2026. DOI:
10.1016/j.diamond.2026.113687. Acesso em: https://www.
sciencedirect.com/science/article/pii/50925963526003985

[P190-2026] “Stochastic Dynamics From Maximum Entropy
in Action Space”

Luiz, F. S.*; Souza, J. C. B.; Tude, L. T.; Oliveira, M. C. de*

We develop an information-theoretic formulation of stochastic
dynamics in which the fundamental stochastic variable is the
total action connecting spacetime points, rather than indivi-
dual paths. By maximizing Shannon entropy over a joint dis-
tribution of actions and endpoints, subject to normalization
and a constraint on the mean action, we obtain a Boltzmann-
-like distribution in action space. This framework reproduces
the standard Brownian propagator in the nonrelativistic limit
and naturally extends to relativistic regimes, where the Wie-
ner construction fails to preserve Lorentz covariance. The ap-
proach bypasses functional integration over paths, makes the
role of entropic degeneracy explicit through an action-space
density of states, and provides a transparent connection be-
tween the principle of least action and statistical inference.
We derive the density of states explicitly using large deviation
theory, showing that it takes a Gaussian form centered at the
minimal action, and rigorously justify the saddle-point appro-
ximation in the diffusive regime. The Markovian property of
the resulting propagator is verified to hold via the Chapman-
-Kolmogorov equation, following from the additivity of the mi-
nimal action for free-particle dynamics. In the diffusive regime,
the resulting dynamics are governed by a competition betwe-
en extremization of the action and entropic effects, which can
be interpreted in terms of an effective action free energy. Our
results establish a unified, covariant, and information-based
foundation for classical and relativistic stochastic processes.

FORTSCHRITTE DER PHYSIK-PROGRESS OF PHYSICS 74[5],
e70116, 2026. DOI: 10.1002/prop.70116. Acesso em: https://
doi.org/10.1002/prop.70116

[P191-2026] “The forward physics facility: Physics opportu-
nities and conceptual design”

Anchordoqui, L. A.; Anders, J. K.; Ariga, A.; Francener, R.*; et
al.

The Forward Physics Facility (FPF) is a proposed extension of
the HL-LHC program designed to exploit the unique scientific
opportunities offered by the intense flux of high energy neutri-
nos, and possibly new particles, in the far-forward direction.
Located in a well-shielded cavern 627 m downstream of one of
the LHC interaction points, the facility will support a broad and
ambitious physics program that significantly expands the disco-
very potential of the HL-LHC. Equipped with four complemen-
tary detectors-FLArE, FASER nu 2, FASER2, and FORMOSA-the
FPF will enable breakthrough measurements that will advance
our understanding of neutrino physics, quantum chromodyna-
mics, and astroparticle physics, and will search for dark matter
and other new particles. With this Letter of Intent, we pro-
pose the construction of the FPF cavern and the construction,
integration, and installation of its experiments. We summari-
ze the physics case, the facility design, the layout and com-
ponents of the detectors, as well as the envisioned collabo-
ration structure, cost estimate, and implementation timeline.
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[P192-2026] “TiO2 Nanotubes Decorated with Ag and Zn Na-
noparticles on CP-Ti for Biomedical Applications: Evaluation
of Electrochemical and Antibacterial Behavior against Sta-
phylococcus aureus”

Mendes, D. T. S. L.; Carvalho, E. de A.; Landers, R.*; Camargo,
Z. T.; Viseras, C.; Macedo, M. C. S. S.; Resende, C. X.

Premature implant failure caused by corrosion and biofilm for-
mation remains a relevant clinical challenge. Although TiO2
nanotubular coatings (NTTs) improve the corrosion resistance
of titanium, their limited intrinsic antibacterial activity res-
tricts performance in biomedical environments. To address this
limitation, this study develops TiO2 nanotubes functionalized
with zinc nanoparticles (Zn.NTTs), produced through a simple
and clean photoreduction route, and compares them with sil-
ver incorporated nanotubes (Ag.NTTs), widely recognized for
their antibacterial efficiency. The novelty of this work lies in
demonstrating the direct photoreduction-based incorporation
of Zn nanoparticles (NPs) onto NTTs combined with detailed
electrochemical and antibacterial evaluations against biofilm-
-forming Staphylococcus aureus, an approach still little explo-
red. NTTs were synthesized by electrochemical anodization in
a glycerol/water electrolyte containing fluoride ions followed
by immersion in metal nitrate solutions and UV-A irradiation to
promote in situ nanoparticle formation. SEM confirmed the pre-
sence of well-organized nanotubes with uniform diameters of
42 +/- 5 nm. AFM analyses showed increased surface area, 208%
for Ag.NTT and 178% for Zn.NTT relative to CP-T, and quadratic
roughness (S-z) values of 1.641 and 1.564 mu m, respectively.
TEM revealed nanoparticle diameters of 14 +/- 3 nm for Ag and
17 +/- 2 nm for Zn. XPS confirmed metallic (Ag-0, Zn-0) and
oxidized (Ag20, ZnO) species, indicating partial oxidation after
photoreduction. Electrochemical tests in simulated body fluid
(SBF) demonstrated that Ag.NTT and Zn.NTT coatings exhibit
enhanced resistive and capacitive behavior compared with NTT
and CP-Ti, attributed to the formation of Ag20 and ZnO, whi-
ch generate stable passivation regions and reinforce the cor-
rosion barrier. Antibacterial assays showed inhibition zones of
4.0 +/- 0.8 mm for Ag.NTT and 1.3 +/- 0.8 mm for Zn.NTT. The-
se results demonstrate that Zn.NTT provides a combination of
enhanced corrosion resistance and antibacterial action, highli-
ghting its potential use for titanium-based biomedical implants.
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[P193-2026] “Upgrade of the trigger and data acquisition
system for continuous imaging and multi-camera operation
in CYGNO”

Amaro, F. D.; Antonietti, R.; Baracchini, E.; Kemp, E.*; et al.

The CYGNO experiment employs an optical readout to image
particle interactions in a gaseous Time Projection Chamber
(TPC), combining cameras and photomultiplier tubes (PMTs)
to achieve high spatial resolution and timing information. This
approach enables detailed track reconstruction but poses sig-
nificant challenges for data acquisition, particularly in view
of the next experimental phase, CYGNO-04, which will opera-
te multiple cameras simultaneously. In this paper, we present
an upgrade of the CYGNO Trigger and Data Acquisition (T-DAQ)
system, developed starting from the LIME configuration and
validated on the MANGO prototype. The upgrade introduces a
continuous imaging acquisition mode, substantially reducing
the camera dead time, together with an extended trigger time-
-tagging scheme that provides a robust global time reference
for PMT signals. A synchronous multi-camera DAQ architectu-
re is also implemented and tested, enabling coordinated ope-
ration of multiple optical sensors without a master camera.
The performance of the upgraded system is validated through
dedicated tests, demonstrating stable continuous acquisition,
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reliable time-tagging, and consistent synchronization across mul-
tiple cameras. These results establish a solid and scalable founda-
tion for the CYGNO-04 DAQ and represent a key step toward effi-
cient data acquisition in future large-scale optical TPC detectors.

JOURNAL OF INSTRUMENTATION 21[4], T04004, 2026. DOI:
10.1088/1748-0221/21/04/T04004. Acesso em: https://iops-
cience.iop.org/article/10.1088/1748-0221/21/04/T04004

[P194-2026] “Urbach Energy: Film Processing and Thickness
Effects”

Azevedo, M. M. F. de; Costa, E. E. C.; Araujo, G. S. M. de; Car-
valho, K. M. P. de*; Lima, C. da L.; Hidalgo, A. A.; Vega, M. L.

Understanding how structural order, aggregation, and vibratio-
nal coupling influence the optical and electronic properties of
conjugated polymers is essential for optimizing their perfor-
mance in optoelectronic devices. Here, we compare partially
ordered MEH-PPV films prepared by the Langmuir-Blodgett
(LB) technique with structurally disordered films obtained by
drop-casting, as well as with the polymer in solution. UV-vis
absorption, steady-state photoluminescence, polarized spec-
troscopy, Raman scattering, and charge-transport measure-
ments were employed. In solution, variations in the optical
gap and Urbach tail with concentration reveal early aggrega-
tion effects, manifested in the absorption tail prior to signifi-
cant perturbation of the conjugated backbone. LB films exhibit
partial orientational order, confirmed by absorption dichroism
and polarized emission, whereas drop-cast films show a simi-
lar optical response in perpendicular directions. Despite this
orientational order, LB films show similar Urbach energies pa-
rallel and perpendicular to the dipping direction, indicating
that the optical defect distribution is not direction-depen-
dent, although a clear thickness dependence reveals the role
of interface effects. Vibronic analysis (Huang-Rhys factor and
effective conjugation length) demonstrates that LB deposi-
tion preferentially aligns polymer backbones with longer con-
jugation lengths and modifies the dominant vibrational modes
coupled to emission, in agreement with Raman spectroscopy.
Electrical current density vs electric field measurements fur-
ther distinguish the two morphologies: partially ordered LB
devices exhibit smoother and more stable transitions between
ohmic and space-charge-limited current (SCLC), whereas disor-
dered drop-cast devices reach the TFLC regime at lower fiel-
ds, indicating a lower trap density distributed over a broader
energy range. The comparison between optical (Urbach) and
electrical (TFLC) analyses confirms that shallow optical traps
and deep electrical traps probe distinct disorder populations.
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[P195-2026] “Vacuum-expanded nickel foam as a 3D micro-
magnetic network”

Ribeiro, P. R. T.*; Cecchi, B. M.*; Lambert, C. S.*; Pirota, K.
R.*

We report the magnetic properties of porous bulk nickel (Ni-Foam)
produced by a vacuum-expansion process over a wide tempera-
ture range. The structural and morphological characteristics of
the sample were examined using X-ray diffraction and scanning
electron microscopy. The geometry of the Ni-Foam qualitatively
resembles the Weaire-Phelan structure characteristic of soap
foams, suggesting that such materials may provide a platform
for three-dimensional artificial spin ice. Magnetization measu-
rements, however, indicate that the individual struts break into
multiple domains in remanence rather than stabilizing the sin-
gle-domain states typically assumed in artificial spin ice systems.

Compared with its enhanced remanence and coercivity ari-
sing from the shape anisotropy associated with its three-
-dimensional interconnected network. The dynamics of
domain-wall pinning were further investigated using AC sus-
ceptibility measurements, which reveal predominantly rever-
sible domain-wall motion in the Ni-Foam even at low tempe-
ratures, in contrast with the dissipative behavior observed in
the Ni-Plate. Overall, our results highlight both the oppor-
tunities and challenges of using magnetic foams to realize
complex three-dimensional frustrated magnetic geometries.

JOURNAL OF MAGNETISM AND MAGNETIC MATERIALS 654,
174220 , 2026. DOI: 10.1016/j.jmmm.2026.174220. Acesso
em: https://doi.org/10.1016/j.ijmmm.2026.174220

[P196-2026] “Vector boson scattering and anomalous quar-
tic couplings in final states with lvqq or llgq plus jets using
proton-proton collisions at /s=13 TeV”

Hayrapetyan, A.; Makarenko, V.; Chinellato, J. A.*; et al.
CMS Collaboration

A measurement is presented of the electroweak vector boson
scattering production of ZV (V = W, Z) boson pairs associated
with two jets in proton-proton collisions at a center-of-mass
energy of 13TeV. The data, corresponding to an integrated lu-
minosity of 138 fb(-1), were collected at the CERN LHC with
the CMS detector during the 2016-2018 data-taking period.
The analysis targets final states with a pair of isolated elec-
trons or muons from Z boson decays and three or four jets,
depending on the momentum of the vector boson that decays
into quarks. Signal strength is measured for events characteri-
zed by a large invariant mass of two forward jets with a wide
pseudorapidity gap between them. The electroweak production
of ZV in association with two jets is measured with an obser-
ved (expected) significance of 1.3 (1.8) standard deviations. A
combination of the analyses of ZV channel and the previously
published WV channel in the lepton plus jets final state pla-
ces constraints on effective field theory parameters that des-
cribe anomalous electroweak production of WW, WZ, and ZZ
boson pairs in association with two jets. Several world best li-
mits are set on anomalous quartic gauge couplings in terms of
dimension-8 standard model effective field theory operators.

JOURNAL OF HIGH ENERGY PHYSICS [3],
DOI: 10.1007/JHEP03(2026)022. Acesso em:
org/10.1007/JHEP03(2026)022

022, 2026.
https://doi.

Eventos publicados

[P197-2026] “An Inverted Perspective for the Reference
Electrode and a Heuristic Metric for Spectra-Temporal Ma-
pping of EEG Signals Aiming at Motor-Imagery Classification”

Melo, G. C. de*; Zaigham, S. B.; Carlos, B. M.*; Vazquez, P. F.
G.*; Ruas, C. V.*; Castellano, G.*
Editado por: Talevi, A.; Cota, V. R.

Electroencephalography (EEG) is the most commonly used
brain imaging technique for Brain-Computer Interfaces (BCI).
Despite its advantages (e.g., safety, cost, time resolution), the
intra-subject signal variability poses a major challenge for ro-
bustness and accuracy of BCl systems. Two main causes of this
variability are the low spatial resolution and the active referen-
ce electrode, both responsible for including components from
non-task-related cortical areas in the recorded data.In this
work, we propose an inverted perspective towards the refe-
rence electrode, which relies on looking at a multichannel mo-
nopolar set as a collection of information from the reference.


https://iopscience.iop.org/article/10.1088/1748-0221/21/04/T04004
https://iopscience.iop.org/article/10.1088/1748-0221/21/04/T04004
https://doi.org/10.1021/acs.langmuir.5c06770
https://doi.org/10.1021/acs.langmuir.5c06770
https://doi.org/10.1016/j.jmmm.2026.174220
https://doi.org/10.1007/JHEP03(2026)022
https://doi.org/10.1007/JHEP03(2026)022

Moreover, we propose a heuristic metric that accounts for
signal variability and class separability to quantify the po-
tential of each channel to be used for classification be-
tween two motor imagery (MI) tasks. The strategy was
tested in two datasets and the results reveal strong de-
pendency on the frequency, rather than the scalp region,
with the best results occurring for the delta band. Also,
the interval which contains the best features for classifi-
cation depends more on the delay after the MI instruction
(similar to 3 to 4 s) than on the activity being performed.

COMPUTATIONAL NEUROSCIENCE, LAWCN 2025 Série de
livros: Communications in Computer and Information
Science 2734, p. 79-89, 2026. DOI: 10.1007/978-3-032-

14664-9_8. Acesso em: https://doi.org/10.1007/978-3-032-
14664-9 8
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[D009-2026] “Restricdes informacionais a ndo-localidade
quantica”

Aluno: Denis Freudenheim Moraes

Orientador: Prof. Dr. Rafael Luiz da Silva Rabelo

Data: 23/04/2026

[D010-2026] “Cosmologia e Oscilagées Acusticas Barioni-
cas com Lyman-a forest”

Aluno: Pedro Carlstrom Rotoli

Orientador: Profa. Dra. Flavia Sobreira

Data: 27/04/2026

[D011-2026] “Nitretos metalicos SLIPS (Slippery Lubricant
Infused Porous Surface) como unidades sensoriais em uma
etongue microfluidica”

Aluno: Endel Ezequiel Carvalho Costa

Orientador: Prof. Dr. Antonio Riul Junior

Data: 30/04/2026

[D012-2026] “Estudos da producdo de jatos com J/y em
simulacées de colisdes préton-préton”

Aluno: Rodrigo Fardo Appendino

Orientador: Profa. Dra. Cristiane Jahnke Fiorini da Silva
Data: 08/05/2026

[D013-2026] “Detector de Unruh-DeWitt Acelerado no
Espaco-Tempo de Minkowski Sem a Origem”

Aluno: Nickolas Peixoto Botta

Orientador: Prof. Dr. Joao Paulo Pitelli Manoel

Data: 12/05/2026
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[D014-2026] “Sensores Opticos Integrados com Transduto-
res Optoeletronicos Analdgicos”

Aluno: Paulo Vitor de Souza Dal Pizzol

Orientador: Prof. Dr. Newton Cesario Frateschi

Data: 03/06/2026

[D015-2026] “Alinhamentos dos onduladores do SIRIUS ba-
seado no espectro”

Aluno: Gabriel Rezende da Ascencao

Orientador: Profa. Dra. Liu Lin

Data: 19/06/2026

[D016-2026] “Contextualidade em Redes Quanticas”
Aluno: Jodo Marcos Carneiro de Araujo

Orientador: Prof. Dr. Rafael Luiz da Silva Rabelo

Data: 22/06/2026

[D017-2026] “Assinaturas topoldgicas num modelo de Hei-
senberg antiferromagnético na rede hexagonal com inte-
racoes de troca simétrica e antissimétrica”

Aluno: Guilherme Fragoso de Figueiredo

Orientador: Prof. Dr. Eduardo Miranda

Data: 13/07/2026

Defesas de teses do IFGW

[T005-2026] “Microscopia de Varredura de Tunelamento
associado a deteccao de luminescéncia aplicada ao estudo
de nanoparticulas semicondutoras”

Aluno: Wesley Kardex Cordeiro de Oliveira

Orientador: Prof. Dr. Luiz Fernando Zagonel

Data: 13/05/2026

[T006-2026] “Manipulacdo, Acesso e Sondagem de Fases
Magnéticas em Gelo Kagome Artificial”

Aluno: Breno Malvezzi Cecchi

Orientador: Prof. Dr. Kleber Roberto Pirota

Data: 29/06/2026
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