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Artigos publicados

[P198-2026] “A voter-model representation of the multi-
-allelic Moran process: Exact stationary distributions and di-
versity thresholds from well-mixed populations to complex
networks”

Braha, D.*; Aguiar, M. A. M. de*

We extend the equivalence between the two-allele Moran pro-
cess and the two-candidate voter model in a finite population
to the multi-allele Moran process with parent-independent mu-
tation and a multi-candidate voter model. This exact mapping
yields a concise derivation of the finite-population Dirichlet-
-multinomial stationary distribution for the labeled allele-count
vector in fully mixed populations of size n with an arbitrary
number m of alleles. It also gives the critical mutation threshold
u(c) = 1/(m + 2n - 2), making its dependence on m explicit.
We then extend the analysis to randomly connected popula-
tions modeled by Erdos-Renyi (ER) interaction networks. Under
an ER mean-field reduction, the Moran stationary distribution
and the corresponding diversity threshold u remain unchan-
ged and coincide with the fully mixed results, even though the
associated voter model exhibits amplified zealot influence on
sparse random networks. Finally, simulations on several spar-
se and structured network topologies, including Erdos-Renyi,
scale-free, ring, and small-world networks, show that struc-
tural heterogeneity can substantially reshape the stationa-
ry allele distribution and, consequently, the level of genetic
diversity. More broadly, the correspondence developed in this
paper turns the voter-model perspective into a tractable fra-
mework for analyzing the multi-allele Moran process, yielding
the stationary law, the critical mutation threshold, and new
insight into how network structure shapes stationary diversity.

JOURNAL OF THEORETICAL BIOLOGY 631, 112517, 2026.
DOI: 10.1016/j.jtbi.2026.112517. Acesso em: https://doi.
org/10.1016/j.jtbi.2026.112517

[P199-2026] “Accessing textured superconducting Ga poly-
morphs through press-based nanoinfiltration”

Mendonga, A. A.*; Tomiatti, L.*; Pirota, K. R.*; Béron, F.*

Gallium exhibits a rich polymorphism with metastable pha-
ses that display enhanced superconducting properties under
nanoconfinement. Here, liquid Ga nanowires were fabrica-
ted inside nanoporous alumina templates using Press-Based
Nanoinfiltration (PBNI), enabling scalable production under
near-ambient conditions. Heat capacity and magnetization
measurements reveal the formation of metastable phases wi-
thin the nanopores. While beta-Ga is the dominant crystalli-
ne structure, gamma-Ga and delta-Ga emerge depending
on the cooling history and can be reversibly interconverted.
Low-temperature X-ray diffraction confirms strong prefer-
red orientations, with enhanced (020) reflections for beta-Ga
and (101) reflections for delta-Ga, indicating texture induced
by the nanochannels. A superconducting transition at 7.5 K is
consistently observed and attributed to a low-temperature
structural modification of delta-Ga. These results demons-
trate that PBNI accessibly provides a practical route to stabi-
lize metastable Ga polymorphs under nanoconfinement while
enabling tunable structural and superconducting properties.

MATERIALS RESEARCH BULLETIN 204, 114332, 2026. DOI:
10.1016/j.materresbull.2026.114332. Acesso em: https://www.
sciencedirect.com/science/article/pii/S0025540826003430

[P200-2026] “Ampeére’s Force Between Current Elements”

Assis, A. K. T.*

This article examines the force deduced by Ampére (1775-
1826). In 1820 Oersted conducted his revolutionary experiment:
a current-carrying wire capable of deflecting a compass needle.
To explain this phenomenon Ampére presented two crucial hy-
potheses: he postulated the existence of forces between cur-
rent-carrying conductors and suggested that electric currents
existed not only in conductive wires, but also inside magnets
and even within the Earth. To deduce his force Ampére deve-
loped his famous cases of equilibrium in which a mobile circuit
is kept at rest between two opposing forces or between two
opposing torques. In 1822 Ampére obtained his final expression,
a central force consistent with Newton’s third law of motion.
According to Ampere’s force, the action between two current
elements is proportional to the product of their intensities, to
the product of their infinitesimal lengths, and varies inversely
with the square of their distance. Furthermore, this force de-
pends on three angles. According to Maxwell, Ampére’s force
should always remain the most important formula of electro-
dynamics. However, despite this positive evaluation, Ampére’s
force disappeared from modern textbooks, being replaced by
Grassmann’s theoretical force from 1845, which does not com-
ply with Newton’s third law. In 1822 Ampére predicted the exis-
tence of longitudinal repulsive forces between two collinear
and parallel elements with currents in the same direction. This
force should not exist according to Grassmann’s law. Ampére
created the bridge experiment to test this prediction and it was
successful. Maxwell, while aware of both expressions (Ampere’s
and Grassmann’s forces), expressly preferred Ampeére’s force

COMPTES RENDUS. MECANIQUE 354, p. 705-716, 2026. DOI:
10.5802/crmeca.373. Acesso em: https://doi.org/10.5802/cr-
meca.373

[P201-2026] “Arnold tongues in the forced Kuramoto model
with matrix coupling”

Costa, G. S.*; Aguiar, M. A. M. de*

We consider a generalization of the Kuramoto model in which
phase oscillators are represented by unit vectors coupled by a
matrix of constant co efficients. We show that the application of
a periodic external force leads to the appearance of various reso-
nances, giving rise to Arnold’s tongues, which can be observed as
the intensity and frequency of the external force vary. Applying
the Ott-Antonsen ansatz we obtain equations for the module and
phase of order parameter. As these equations are explicitly ti-
me-dependent, we resort to extensive numerical simulations to
uncover the resonant modes and their associated Arnold tongues
and devil’s staircases. These results contrast with the original
forced Kuramoto model, where only 1:1 resonance is possible.

JOURNAL OF PHYSICS-COMPLEXITY 7[3], 035006, 2026. DOI:
10.1088/2632-072X/ae8aa3. Acesso em: https://iopscience.
iop.org/article/10.1088/2632-072X/ae8aa3

[P202-2026] “Assessing tumor hypoxia in prostate cancer
using intravoxel incoherent motion: a hypothesis-generating
study”

Alagbe, O. A.; Pascoal, A. M.*; Chahud, F.; Colli, L. M.; Reis, R.
B. dos; Muglia, V. F.

AIM: Hypoxia plays a key role in tumor aggressiveness and pro-
gression in prostate cancer (PCa). However, current methods
for detecting tumor hypoxia in PCa are either invasive or subop-
timal. This study investigates the use of Intravoxel Incoherent
Motion (IVIM) in Magnetic Resonance Imaging (MRI) as a noninva-
sive approach to detect tumor hypoxia in PCa. MATERIALS AND
METHODS: This retrospective study included 67 consecutive
patients diagnosed with PCa or suspicious lesions (Prostate Ima-
ging Reporting and Data System [PI-RADS] scores 3, 4, 5) on mul-
tiparametric MRI between November 2019 and February 2021.
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IVIM images were analyzed, and tumor and normal peripheral
zones were segmented separately using 3D slicer software (ver-
sion 4.10.2). IVIM parameters, including diffusion coefficient (D),
blood flow-related parameter (FD), pseudodiffusion coefficient
(D*), and perfusion fraction (f), were extracted using MATLAB.
Tumor sections were stained with anti -HIF-1 alpha antibody to
determine hypoxia status. Pathological findings were compared
with MRI data by an independent radiologist. RESULTS: Of the
67 patients, 33 were HIF-1 alpha negative, while 34 were posi-
tive. No significant differences were found in mean age, pros-
tate-specific antigen (PSA), density of prostate-specific antigen
(dPSA), or prostate volume between groups. However, hypoxia-
-positive lesions had significantly lower diffusion map values
(p=0.02). Blood flow-related parameter (FD) values were also
lower, with borderline significance (p=0.05). Hypoxia was more
prevalent in International Society of Urological Pathology (ISUP)
tumor grades 3-5 tumors (79.3% vs 54.6%, p=0.02) and was as-
sociated with worse National Comprehensive Cancer Network
(NCCN) risk stratification (p=0.0 02). CONCLUSIONS: Preliminary
findings suggest IVIM may serve as a noninvasive biomarker for
predicting tumor hypoxia and PCa aggressiveness. Further vali-
dation in prospective studies is needed. (c) 2026 Universidade
de Sao Paulo. Published by Elsevier Ltd on behalf of The Royal
College of Radiologists. This is an open access article under the
CC BY license (http://creativecommons. org/licenses/by/4.0/).

CLINICAL RADIOLOGY 100, 107408 , 2026. DOI: 10.1016/j.
crad.2026.107408. Acesso em: https://doi.org/10.1016/].
crad.2026.107408

[P203-2026] “Asymptotically exact solution of the non-Her-
mitian disordered interacting Hatano-Nelson chain”

Mattiello, V. M.*; Quito, V. L.; Miranda, E.*

We present an asymptotically exact solution of a paradigma-
tic non-Hermitian model: the disordered interacting fermio-
nic Hatano-Nelson model, or equivalently, the non-Hermitian
spin-1/2 XXZ model. We use a renormalization group method
suited for disordered systems and show that non-Hermitian
couplings are relevant perturbations to the Hermitian model,
which ultimately leads to a quantum-to-classical crossover. The
ground state of the model consists of a collection of strongly
coupled pairs of spins of arbitrary size at random positions
that, unlike the Hermitian case, do not form singlets, but a
mixture of the singlet and the M = 0 triplet state. As a result,
the magnetic susceptibility in the x-y directions becomes ne-
gative and diverges at a finite small temperature. Additionally,
in sharp contrast to the In(L) increase observed in disordered
Hermitian chains, the entanglement entropy of a partition of
size L saturates for large L, as the strongly coupled pairs be-
come classical and stop contributing at large length scales.

PHYSICAL REVIEW RESEARCH 8[3], L032012, 2026. DOI:
10.1103/jbb1-gcbh. Acesso em: https://doi.org/10.1103/jbb1-

-gcbh

[P204-2026] “B-jet fragmentation with Bz --> J/yKt decays
in /s=13 TeV pp collisions at LHCb”

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

The collinear and transverse-momentum-dependent jet frag-
mentation function and the radial profile for B-+/- mesons in
jets are measured. The B-+/- mesons are reconstructed throu-
gh the J/psi(-> mu(+) mu(-))K-+/- decay channel using proton-
-proton collision data collected during 2016-2018 with the
LHCb detector at a centerof-mass (c.m.) energy of root s = 13
TeV, corresponding to an integrated luminosity of 5.4 fb(-1).

The results complement recent measurements of jet frag-
mentation functions for heavy-flavor hadrons and sug-
gest a growing contribution of gluon fragmentation to
B-+/- mesons as the jet transverse momentum increases.

PHYSICAL REVIEW D 113[11], 112006, 2026. DOI:
10.1103/3d7r-c3y4. Acesso em: https://doi.org/10.1103/3d7r-

-c3y4

[P205-2026] “Charge density wave and superconducting sta-
tes of La3Co4Sn13 under uniaxial pressure”

Carneiro, F. B.; Gonzaga, A. R. C.; Girod, C.; Freitas, G. S.*;
Simeth, W.; Pagliuso, P. G.*; Ronning, F.; Rosa, P. F. S.; Bittar,
E. M.; Thomas, S. M.

The Remeika stannides (R3T4Sn13, with R = rare earth/alkaline
metals, T = transition metal, and X =p-block elements) have
been extensively studied due to the interplay between the
charge-density-wave (CDW) ordering and superconductivity of-
ten found in these materials. Here, we explore the relationship
between these two orders in cubic La3Co4Sn13 by conducting
electrical transport measurements under uniaxial stress along
different crystallographic directions ([100], [110], and [111]).
We find that the superconducting transition temperature (Tc)
is suppressed under compression for all directions measured, in
contrast to previous measurements under hydrostatic pressu-
re. This indicates s-wave superconductivity. The CDW transition
temperature is also suppressed under compression for all mea-
sured directions. The simultaneous suppression of superconduc-
tivity and CDW order suggests that changes in Tc with uniaxial
stress are mainly driven by changes in the electronic density
of states and not a competition between these two orders.

PHYSICAL REVIEW B 113[22], 224513, 2026. DOI: 10.1103/
k8pg-lrm8. Acesso em: https://doi.org/10.1103/k8pg-lrm8

[P206-206] “Charm multiplicity distribution in high energy
pp collisions with PYTHIA”

Lima, Y. N.; Jahnke, C.*; Munhoz, M. G.; Navarra, F. S.

With the growth of statistics in the future experiments at the
LHC, the number of events with charm production will in-
crease substantially. It may become possible to measure the
multiplicity distribution of charm particles. Using PYTHIA-8,
we generated charm multiplicity distributions in pp collisions
for different pseudorapidity ranges (|eta|< 0.5, 1.0, 2.0, 3.0)
and center-of-mass energies (root s= 0.9, 2.36, 2.76, 7.0, 8.0,
13.0 TeV). We investigated the role played by multiple parton
interactions and color reconnection. We compared the multi-
plicity distribution of D mesons with the charm quark multi-
plicity distribution. We observe that the “quark-hadron” du-
ality hypothesis is satisfied. With the obtained distributions,
we tested the validity of the Koba-Nielsen-Olesen scaling.
We also parametrized the charm distributions considering
the Poisson distribution and negative binomial distributions.

PHYSICALREVIEWD 114[1],014058, 2026.DOI: 10.1103/2zhw-
-ghz4. Acesso em: https://doi.org/10.1103/2zhw-qghz4

[P207-2026] “Chirality and width effects on elastic and frac-
ture properties of nanoribbons with coronene edges”

Sousa, J. M. de; Pereira Jr., M. L.; Galvao, D. S.*; Ribeiro Jr., L.
A.; Fonseca, A. F.*

Coronenes are a class of polycyclic aromatic hydrocarbons con-
sisting of fused benzene rings arranged in a specific pattern.
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The structure of coronenes can vary depending on the number
of fused benzene rings, with the most common form being he-
xabenzocoronene, which consists of six benzene rings fused in
a circular arrangement. In 2012, coronene-based nanoribbons
(CNRs) were successfully synthesized. Although several proper-
ties of CNRs have already been studied, a complete characte-
rization of the mechanical properties of CNRs and the effect
of the edges are lacking. This study examines how the width
and chirality of CNRs affect their mechanical properties under
tensile stress. Nanoribbons of rectangular shape and the same
width as the CNRs are also studied for the determination of the
edge effects on these properties. CNRs of different widths are
analyzed, from which the elastic constants are obtained. Results
indicate a transition in the mechanical properties from quasi-
-1D to 2D systems, with the most significant change observed
between the narrowest and second-narrowest CNRs considered
here. The peak stress is approximately 40 GPa larger for AC-CNRs
than for ZZ-CNRs. The response to strain also differs between
CNRs with armchair (AC-CNR) and zigzag (ZZ-CNR) edges due
to variations in bonding orientations, with AC-CNRs sustaining
larger strains than ZZ-CNRs. Fracture patterns are similar for
all widths except for the narrowest nanoribbons. Furthermore,
the elastic constants of CNRs exhibit an increase with width,
approaching the graphene value of 1 TPa, as expected. Howe-
ver, an interesting trend of the Young’s modulus of CNRs with
increasing width is observed: the first five AC-CNRs of smallest
widths present larger Young’s moduli than those of the first five
ZZ-CNRs of smallest widths, and invert for the CNRs with larger
values of width. This result is then discussed in terms of the
differences in the shape of the edges between AC and ZZ CNRs.

SCIENTIFIC REPORTS 16[1], 24087, 2026. DOI: 10.1038/
$s41598-026-55137-0. Acesso em: https://doi.org/10.1038/
s41598-026-55137-0

[P208-2026] “Coherence scaling in quantum communication
protocols”

Alvarez, P. H.*; Oliveira, M. C. de*

We investigate how quantum coherence scales and is redistri-
buted in quantum communication protocols, using superdense
coding and quantum teleportation as paradigmatic case studies.
Employing the relative entropy of coherence as a stage-resol-
ved, circuit-level resource measure, we show that multipartite
resource states relevant to generalized superdense coding can
enable scalable communication while exhibiting only logarithmic
or even constant coherence growth, depending on their entan-
glement structure. In contrast, within the standard teleporta-
tion circuit and with coherence evaluated in the computatio-
nal basis, teleportation displays a protocol-induced coherence
contribution that grows linearly with the number of teleported
qubits. Through a stage-resolved analysis, we separate cohe-
rence generated by the teleportation circuit from message-de-
pendent contributions and identify, at the maximal-coherence
pre-measurement stage, a two-bit coherence offset per tele-
ported qubit for computational-basis incoherent inputs, with an
additional term given by the input-message coherence in the ge-
neral case. We further show explicitly that this extensive inter-
mediate coherence generation is fully consistent with informa-
tion-theoretic bounds, including the Holevo limit, and does not
correspond to an increase in accessible classical information.

QUANTUM INFORMATION PROCESSING 25[8], 263, 2026.
DOI: 10.1007/s11128-026-05279-x. Acesso em: https://doi.
org/10.1007/s11128-026-05279-x

[P209-2026] “Combination of searches for heavy vector bo-
son resonances in proton-proton collisions at /s=13 TeV”

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

CMS Collaboration

A combined statistical analysis of searches for heavy vector bo-
son resonances decaying into pairs of W, Z, or Higgs bosons, as
well as into quark pairs (q (q) over bar, b (b) over bar, t (t) over
bar, t (b) over bar) or lepton pairs (L(+)l(-), | (nu) over bar), with
l = e, mu, tau, is presented. The results are based on proton-
-proton collision data at a center-of-mass energy of 13 TeV, cor-
responding to an integrated luminosity of 138 fb(-1), collected
by the CMS experiment from 2016 to 2018. No significant devia-
tion from the expectations of the standard model is observed.
The results are interpreted in the simplified heavy vector triplet
(HVT) framework, setting 95% confidence level upper limits on
the production cross sections and on the coupling strengths of
the HVT bosons to standard model particles. The results ex-
clude HVT resonances with masses below 5.5 TeV in a weakly
coupled scenario, below 4.8TeV in a strongly coupled scenario,
and up to 2.0 TeV in the case of production via vector boson
fusion. The combination provides the most stringent cons-
traints to date on new phenomena predicted by the HVT model.

005, 2026.
https://doi.

JOURNAL OF HIGH ENERGY PHYSICS [7],
DOIl:  10.1007/JHEPQ07(2026)005. Acesso em:
org/10.1007/JHEP07(2026)005

[P210-2026] “Composition-tunable optoelectronic proper-
ties of gyroid schwarzites: a first-principles materials design
study”

Lima, J. de; Tromer, R. M.; Felix, L. C.; Galvao, D. S.*; Woell-
ner, C. F.

Schwarzites are porous crystalline frameworks characterized
by negative Gaussian curvature and three-dimensional perio-
dicity. While originally proposed as carbon allotropes, recent
advances in molecular preorganization and template-assisted
synthesis concepts, together with the experimental realization
of schwarzite-resembling molecular fragments, suggest that
schwarzites may form a broader class of chemically tunable
materials. In this work, density functional theory (DFT) calcula-
tions are employed to systematically investigate the structural,
electronic, and optical properties of gyroid G688-schwarzites
based on C, BN, SiC, Si, and Ge compositions. Cohesive energy
analysis combined with ab initio molecular dynamics simula-
tions demonstrates energetic and thermal stability of all in-
vestigated frameworks at room temperature, supporting their
viability as metastable negatively curved crystalline phases.
Electronic structure calculations reveal that all systems are
semiconductors with composition-dependent direct bandgaps
ranging from 0 to 2.87 eV, following trends analogous to tho-
se observed in their FCC counterparts. The optical response
is strongly tunable across the ultraviolet and visible spectral
regions, with distinct, element-dependent absorption, reflecti-
vity, and refractive index profiles. These results establish che-
mical composition as an effective design parameter for tailoring
the optoelectronic properties of negatively curved frameworks
and provide first-principles guidance for future experimental
efforts aimed at extending emerging bottom-up and template-
-based synthesis strategies beyond carbon-based schwarzites.

PHYSICAL CHEMISTRY CHEMICAL PHYSICS, 2026. DOI: 10.1039/
d6cp01000h. Early Access Date: JUL 2026. Acesso em: https://
doi.org/10.1039/d6cp01000h

[P211-2026] “Computational and experimental evaluation of
bismuth modification in CsPbX3 (X =1 or Br ): Impact on struc-
tural and optical properties”

Maziviero, F. V.; Melo, D. M. A.; Oliveira, A. A. S. de; Brito, R.
N. T. de; Medeiros, R. L. B. A.; Hora, L. F. da; Fabris, G. S. L.*;
Braga, R. M.
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In this work, the effects of partial substitution of Pb2+ by Bi3+ at
the B-site of CsPblI3 and CsPbBr3 perovskites on their structural
and optical properties were evaluated using an integrated ap-
proach combining Density Functional Theory (DFT) calculations
and experimental results. DFT was employed as a reference for
an ideally Bidoped structure, enabling comparison with expe-
rimental bandgap values obtained by UV-Vis spectroscopy and
diffuse reflectance, as well as structural phases determined by
X-ray diffraction (XRD). Pure and modified perovskites were syn-
thesized via a simple solvent engineering method under ambient
and high-humidity conditions, without the use of a glovebox or
controlled atmosphere. Structural, morphological, and optical
characterizations were performed using XRD, SEM-EDS, UV-Vis,
and DRS. The results indicate that bismuth affects the initial mo-
dulation of the crystal structure, influencing optical properties
and inducing bandgap variations. Moreover, the system evolves
towards a phase-segregated state over time, associated with
the lower thermodynamic stability of trivalent cation incorpo-
ration into the perovskite lattice. The modified samples exhibit
an enhanced optical response, suggesting the potential of Bi do-
ping for tuning properties relevant to photovoltaic applications.

SOLAR ENERGY MATERIALS AND SOLAR CELLS 307, 114597,
2026. DOI: 10.1016/j.solmat.2026.114597. Acesso em: https://
doi.org/10.1016/j.solmat.2026.114597

[P212-2026] “Controlling NiOx properties in PEALD: The cru-
cial role of water plasma power”

Guzman, D. G.*; Hidrogo-Rico, M. A.; Horley, P.; Modesto, A.
P. de M.*; Mendivil-Palma, I.; Aguirre-Tostado, F. S.; Martinez-
-Guerra, E.; Marques, F. C. das*

P-type nickel oxide (NiOx) films with adjustable properties are
essential for advanced optoelectronics and photovoltaics. We
show that the power of ALD H20 plasma (50-200 W) serves as
a key parameter for controlling structural, optical, electrical,
and electronic properties of NiOx films grown from Ni(acac)(2)
precursor. Structurally, all obtained films had nano-crystalline
cubic NiO phase; a secondary Ni3C phase emerged only for 200
W plasma, producing large crystallites (similar to 10-13 nm)
and surface roughness (0.85-2.39 nm). Visible light transmit-
tance varied with plasma power from >80% (50 W) to similar
to 60% (200 W) due to increased scattering on incorporated
defects. All films had p-type conductivity (similar to 10(-4) S/
cm). The 200 W sample featured the highest mobility (10.07
cm(2)/V & centerdot;s) and conductivity (8.91 & times; 10(-4)
S/cm). XPS analysis confirmed formation of non-stoichiometric
NiOx with plasma-dependent defect configurations. The CNi
peak appeared only at high plasma power. Electronic structu-
re analysis confirmed that plasma power can be used for the
efficient fine-tuning of band gap (3.35-3.54 eV), work function
(5.17-5.70 eV), and the position of valence band maximum
(-0.73 to -0.35 eV relative to the Fermi level E-F). The films
deposited with 50 W plasma featured a promising parameter
balance for hole transport layers: high transparency (>80%),
low roughness (0.85 nm), good band alignment (E-F - 0.73 eV)
and conductivity (3.45 & times; 10(-4) S/cm). These results
establish the H20 plasma power as a versatile parameter for
defect engineering and control of band alignment in NiOx, ca-
pable of producing good-quality hole transport layers for pero-
vskite solar cells and other transparent optoelectronic devices.

MATERIALS SCIENCE AND ENGINEERING B-ADVANCED FUNC-
TIONAL SOLID-STATE MATERIALS 331, 119561, 2026. DOI:
10.1016/j.mseb.2026.119561. Acesso em: https://www.scien-
cedirect.com/science/article/pii/S0921510726003880

[P213-2026] “Dark Energy Survey Year 3: Blue shear”

McCullough, J.; Amon, A.; Legnani, E.; Navarro-Alsina, A.*; et
al.

DES Collaboration

Modeling the intrinsic alignment (IA) of galaxies poses a chal-
lenge to weak lensing analyses. Using the Dark Energy Survey
Year 3 shape catalog, we expect less impact from IA when
we limit the sample to blue, star-forming galaxies. The cos-
mological parameter constraints from this BLUE cosmic shear
sample are stable to IA model choice, unlike passive galaxies
in the full DES Y3 sample, the goodness-of-fit is improved and
the Omega(m) and S-8 better agree with the observations
from Planck on the cosmic microwave background. Mitiga-
ting IA with sample selection in DES, rather than flexible mo-
del choices, can reduce uncertainty in S-8 by a factor of 1.5.

PHYSICAL REVIEW D 113[10], 103509, 2026. DOI: 10.1103/
wmp3-qc3p. Acesso em: https://doi.org/10.1103/wmp3-qc3p

[P214-2026] “Design-oriented modeling and experimental
validation of photonic molecule refractive index sensors
using the effective index method”

Costa, A. C. T.; Pires, M. V. A.; Somera, D. P.; Silva, A. A.; Moras,
A. L.*; Von Zuben, A. A. G.*; Frateschi, N. C.*; Nogueira, S. L.;
Ferreira, P. H. D.; Barea, L. A. M.

Efficient two-dimensional (2D) modeling is essential for the
rapid design of integrated photonic devices. Although the
effective index method (EIM) is widely used to reduce three-
-dimensional (3D) structures to 2D representations, its appli-
cability to photonic molecule (PM)-based refractive index (RI)
sensors has not been systematically validated. In such coupled
microcavity systems, the sensing response arises from spectral
hybridization, inter-cavity coupling, and differential resonance
shifts, making it nontrivial to ensure that dimensional reduction
preserves the dominant sensing mechanisms. Here, we apply
the EIM to a PM-based RI sensor comprising two evanescently
coupled silicon microring resonators, including a fully encap-
sulated reference cavity and a partially exposed sensing cavity.
This architecture is selected as a representative configuration
capturing the key mechanisms of PM-based sensing, including
inter-cavity coupling and analyte-induced asymmetry. The 3D
silicon-on-insulator (SOI) architecture is mapped onto an equi-
valent 2D model with spatially assigned effective refractive
indices, enabling reduced-order full-wave simulations. Direct
comparison between simulated and measured spectral respon-
ses demonstrates excellent agreement across multiple spectral
windows, with relative deviations below 3.2% in the extracted
sensitivity values. The microring-based sensing cavity exhibits
experimental sensitivities exceeding 55 nm/RIU, with a lo-
aded quality factor of approximately 4.2 & times; 104 and a
limit of detection on the order of 10-4 RIU, reflecting enhan-
ced analyte-mode interaction enabled by the ring geometry.
The EIM accurately captures the resonance shifts and coupled-
-cavity spectral features governing this performance, esta-
blishing it as a reliable and practical modeling framework for
the design and optimization of coupled-cavity photonic sensors.

OPTICS AND LASERS IN ENGINEERING 205, 109934, 2026. DOI:
10.1016/j.optlaseng.2026.109934. Acesso em: https://www.
sciencedirect.com/science/article/pii/S0143816626003386

[P215-2026] “Development and validation of a forward 0.7-4
MeV quasi-monoenergetic neutron capability at the CN Van
de Graaff of LNL”

Wyss, J.; Mastinu, P.; Gonzalez, E. M.; Hernandez, G. M.; Silves-
trin, L.; Monetti, A.; Steiger, H. T. J.; Bohles, M.; Lalremruata,
B.; Alberton, S. G.*; Flechas, D.

The CN Van de Graaff accelerator of INFN-LNL provides forward-
-angle quasimonoenergetic neutrons in the 0.7-4 MeV range
via the 7Li(p,n)7Be reaction on thin metallic lithium targets.
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This work describes the development and experimental vali-
dation of this forward neutron capability, combining compari-
sons of commonly used transport tools with time-of-flight (ToF)
measurements. Neutron yields calculated with EPEN, FLUKA,
MCNPX, and PINO are compared over the CN energy range in
order to assess model-dependent variations relevant for fluence
estimates. For zero incident-energy spread, a mutually consis-
tent set of transport calculations agrees within +/- 5% The CN
Van de Graaff accelerator of INFN-LNL provides forward-angle
quasimonoenergetic neutrons in the 0.7-4 MeV range via the
7Li(p,n)7Be reaction on thin metallic lithium targets. This work
describes the development and experimental validation of this
forward neutron capability, combining comparisons of common-
ly used transport tools with time-of-flight (ToF) measurements.
Neutron yields calculated with EPEN, FLUKA, MCNPX, and PINO
are compared over the CN energy range in order to assess mo-
del-dependent variations relevant for fluence estimates. For
zero incident-energy spread, a mutually consistent set of trans-
port calculations agrees within +/- 5% and is used as a practi-
cal reference for normalisation. The effect of incident-energy
convolution on the predicted yields is examined. Time-of-flight
measurements performed using a sub-nanosecond secondary
pulsing system verify the timing structure and forward-angle
kinematics of the quasi-monoenergetic neutron component at
the detector position, with neutron arrival times consistent
with the expected forward kinematics within the experimen-
tal resolution. Using measured proton currents and transport
calculations based on this reference set, forward neutron
fluences at the device position are estimated with an overall
uncertainty of approximately 9%, including contributions from
current integration, target thickness, and geometry. A short de-
vice irradiation, carried out in parallel with the ToF campaign,
demonstrates measurable response under CN beam conditions
and confirms the practical usability of the beam for low-MeV
neutron studies. Together, these results establish the current
operational performance of the CN 0 degrees forward quasi-
-monoenergetic neutron capability in the 0.7-4 MeV range and
identify the steps required toward routine calibrated operation.

JOURNAL OF INSTRUMENTATION 21[7], PO7017, 2026. DOI:
10.1088/1748-0221/21/07/P07017. Acesso em: https://iops-
cience.iop.org/article/10.1088/1748-0221/21/07/P07017

[P216-2026] “Dynamics and pinning for skyrmions in alter-
magnets”

Souza, J. C. B.*; Reichhardt, C. J. O.; Saxena, A.; Reichhardt,
C.

We examine the dynamics, Hall angle, and pinning for N &
eacute;el skyrmions in an altermagnet. Using an atomistic mo-
del, we show that skyrmion velocity and Hall angle dependen-
ce are anisotropic with respect to the direction of the drive,
due to the fourfold symmetry implied by the two sublattices
of the altermagnet. The skyrmion Hall angle and velocity at
fixed drive show strong variations for increasing ratios of the
exchange constant of the sublattices, J2/J1. This fourfold ani-
sotropy of altermagnetic (ATM) skyrmions also leads to aniso-
tropic pinning effects for an ATM skyrmion interacting with iso-
tropic circular pinning sites. We also propose a simple particle
model for this system that takes into account this anisotropy
and find that it captures both the variations of the ATM skyr-
mion Hall angle and velocity as a function of drive direction,
as also found in the atomistic simulations. Using this particle
model, we examine ATM skyrmions interacting with a periodic
array of pinning sites. For increasing ratios of J2/J1, we find a
strongly nonmonotonic ATM skyrmion velocity, where there is
a minimum in the velocity where the skyrmion locks to diffe-
rent symmetry directions of the periodic pinning lattice. For
a random array, we find that ATM skyrmions show strongly ani-
sotropic depinning thresholds and velocity responses for diffe-
rent drive directions, and that the Hall angle is nearly constant
with drive. In comparison, for the same parameters, the de-
pinning threshold for a ferromagnetic (FM) skyrmion is lower,

and the skyrmion Hall angle shows a strong velocity dependen-
ce. The lower depinning threshold for FM skyrmions is due to
stronger Magnus forces.

PHYSICAL REVIEW B 113[22], 224424, 2026. DOI: 10.1103/
vplg-sd5k. Acesso em: https://doi.org/10.1103/vplqg-sd5k

[P217-2026] “Dynamics of matrix coupled Kuramoto oscilla-
tors on networks with modular interactions: Excitable beha-
vior and global decoherence”

Costa, G. S.*; Aguiar, M. A. M. de*

Synchronization of non-linear oscillators is observed in many
natural systems, with examples ranging from neuronal activa-
tion to walking pedestrians. The models proposed by Winfree
and Kuramoto describe the oscillators only by their phases, and
stand as classic frameworks for investigating this phenomenon.
Here we consider an extension of the Kuramoto model where
the equation for the phases is rewritten in terms of unit vectors,
and the coupling parameter is replaced with a coupling matrix.
A key feature of this model is the possibility of breaking the
rotational symmetry, leading to phase tuned states, characteri-
zed by having the phase of the order parameter pointing in the
direction of the dominant eigenvector of the coupling matrix.
Here we investigate the matrix coupled Kuramoto model on mo-
dular networks, where each module is governed by a different
matrix, representing sub-units of the same system. We focus
on the case of two modules, where the first is coupled with a
rotation matrix and follows the Kuramto-Sakaguchi frustrated
model, where its local order parameter rotates. The second
module, on the other hand, is coupled with a symmetric matrix
and converges to a phase tuned state when isolated. The cou-
pling between the modules is mediated by a diagonal matrix,
as in the original Kuramoto model. We identified five different
dynamical regimes depending on the strength of intermodule
coupling and the frustration parameter on the first module. For
weak coupling the modules behave almost independently but,
as the coupling strength increases, there are regions with glo-
bal disorder or where one of the modules forces the other to
follow its dynamics. Most importantly, we found that the phase
tuned module can create a bottleneck for the oscillation of the
rotating module, leading to a behavior similar to the charge
and fire behavior of excitable systems. In this regime, the two
groups of oscillators act collectively, modifying the dynamics
of individual modules and simulating the behavior of neurons.

COMMUNICATIONS IN NONLINEAR SCIENCE AND NUME-
RICAL SIMULATION 162, 110410, 2026. DOI: 10.1016/]j.
cnsns.2026.110410. Acesso em: https://doi.org/10.1016/].
cnsns.2026.110410

[P218-2026] “Edge state effects in quantum work statistics”
Cavalcante, M. F.*

Motivated by the objective of quantifying the energetic cost
of accessing boundary phases through local control, we inves-
tigate here a simple, analytically tractable quantum impurity
model. This model exhibits a rich boundary phase diagram,
characterized by phases with different numbers of edge states.
By considering a local quench protocol that drives the system
out of equilibrium, we calculate exactly the resulting quantum
work distribution across these phases. Our results show that
the presence of edge states strongly alters this distribution.
In particular, we analytically determine the signatures of the-
se states in the low-, intermediate-, and high-energy sectors.

PHYSICAL REVIEW B 113[21], 214321, 2026, DOI: 10.1103/
gqv5-m3w3. Acesso em: https://doi.org/10.1103/gqv5-m3w3
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[P219-2026] “Electronic behavior and structural robustness
of recently synthesized CoO2 nanoscrolls”

Fabris, G. da S. L.*; Paupitz, R.; Pereira Jr., M. L.; Galvao, D.
S.*

Cobalt dioxide (Co02) is a metastable material in its two-
-dimensional (2D) form. However, it can be stabilized in the
form of nanoscrolls, which have been recently synthesized and
shown to display long-term stability and remarkable electronic
properties. In this work, we have investigated through Density
Functional Tight-Binding simulations their structural and elec-
tronic properties. Nanoscrolls with 1.5, 2, and 3 turns were
considered, exhibiting increasing stability due to van der Waals
interactions. The analysis of the electronic structure confirms
the metallic nature of these systems, and the charge densi-
ty results emphasize the role of oxygen atoms in charge dis-
placement, with the Highest Occupied Crystal Orbital (HOCO)
and the Lowest Unoccupied Crystal Orbital (LUCO) spatially lo-
calized at opposite edges due to curvature effects. Molecular
dynamics simulations demonstrate that the nanoscrolls remain
stable up to 600 K. The optimized interlayer distance of 0.46
nm and the slight structural flattening observed in the simu-
lations are both consistent with experimental reports. These
results provide a coherent description of the stability, char-
ge distribution, and metallic character of CoO2 nanoscrolls.
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[P220-2026] “Elucidating the influence of Nb205-based coa-
tings on WE43 magnesium alloys deposited via reactive sput-
tering: Degradation behaviour and biological performance”

Villada, Y. A. E.; Ferreira, M. O. A.; Gelamo, R. V.; Obata, M. M.
S.; Silva, M. V. da; Koga, G. Y.; Barreto, R. R.*; Siervo, A. de*;
Schmitz, T. C.; Kopp, A.; Wolf, W.; Fernandes, J. C. S.; Moreto,
J. A

Magnesium alloy WE43 has emerged as a promising candidate for
biodegradable implant applications due to its elastic modulus,
close to that of bone, and its well-established biocompatibility.
However, its limited degradation resistance in aggressive envi-
ronments restricts its clinical applicability. In this study, a na-
nostructured Nb205 thin film deposited by reactive sputtering
was investigated with the aim of improving both the corrosion
behaviour and biological performance of WE43 alloy. Morpholo-
gical and compositional analyses of the WE43 alloy were conduc-
ted by using optical microscopy (OM), atomic force microscopy
(AFM), scanning electron microscopy coupled with energy-dis-
persive X-ray spectroscopy (SEM/EDX) and transmission electron
microscopy (TEM), while structural analyses were conducted by
Fourier Transform Infrared Spectroscopy (FTIR), Raman spec-
troscopy, X-ray photoelectron spectroscopy (XPS), and X-ray
diffraction (XRD). Global corrosion behaviour was evaluated in
0.01 mol L-1 NaCl solution by using open circuit potential (OCP),
potentiodynamic polarisation curves (PPc), and electrochemical
impedance spectroscopy (EIS) over immersion periods of up to
912 h. In addition, in vitro biological assays were carried out to
assess cytotoxicity and biocompatibility. The results demonstra-
te that the Nb205 coating acts as a protective barrier, delaying
the initial corrosion process and modulating the inflammatory
response. These findings highlight the potential of Nb205 thin
films as an effective surface modification strategy to enhance
the performance of magnesium-based biodegradable implants.
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[P221-2026] “Excitons in nanoribbons derived from a mono-
layer biphenylene network”

Santos, E. A. J.; Besse, R.; Bastos, C. M. O.; Galvao, D. S.*;
Tiwari, S. K.; Dias, A. C.; Ribeiro, L. A.

The biphenylene monolayer (BPN), a recently synthesized
nonbenzenoid 2D carbon allotrope, exhibits metallic electro-
nic transport in its quasi-one-dimensional nanoribbon form. In
contrast, its boron nitride analogue (BPN-BN) is a wide-band-
-gap insulator, offering a natural platform for in-plane hete-
rostructure engineering. Here, we theoretically design atomi-
cally sharp in-plane BPN/BPN-BN heterojunction nanoribbons
with both armchair (AC) and zigzag (ZZ) edge orientations and
systematically investigate their structural stability, electronic
structure, and excitonic optical response using first-principles
calculations. We demonstrate that edge topology critically go-
verns the electronic behavior of the heterojunctions. Armchair
configurations exhibit moderate and tunable band gaps in the
range of 1.3 eV to 1.5 eV, whereas zigzag heterojunctions dis-
play narrow-gap characteristics. Many-body effects reveal subs-
tantial exciton binding energies exceeding 0.20 eV, indicative of
reduced dielectric screening in these low-dimensional systems.
Remarkably, zigzag heterojunctions exhibit signatures of exci-
tonic instability, suggesting excitonic-insulator-like behavior
driven by enhanced Coulomb interactions and quasi-one-di-
mensional confinement. Excitonic effects meaningfully resha-
pe the optical absorption onset, leading to strong red shifts
relative to the independent-particle scenario. These findings
establish BPN/BPN-BN in-plane heterojunctions as a versatile
platform for edge-controlled band-gap engineering and exci-
tonic physics in nonbenzenoid 2D nanosystems, with promising
applications in nanoscale optoelectronic and quantum devices.

NANOSCALE 18[28], 2026. p. 15126-15133, 2026. DOI:
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[P222-2026] “Exploring small-angle emissions in charm qua-
rk jets in proton-proton collisions at /s=5.02 TeV”

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

A measurement of the angular structure of inclusive jets and
those containing a prompt D-0 meson in proton-proton colli-
sions at the LHC at a center-of-mass energy of 5.02TeV is pre-
sented. The data corresponding to an integrated luminosity of
301 pb(-1) were collected by the CMS experiment in 2017. Two
jet grooming algorithms, late- k(T) and soft drop, are used to
study the intrajet radiation pattern using iterative Cambridge-
-Aachen declustering. The splitting-angle distributions of jets
with transverse momentum (pT) of around 100 GeV, obtained
with these two algorithms, show that there is a shift of the
distribution for jets containing a prompt D-0 meson with res-
pect to inclusive jets. The suppression of emissions at small
angles observed in the late- kT grooming approach is consis-
tent with the dead-cone effect, whereas the similar suppres-
sion for splittings selected with the soft-drop algorithm appe-
ars to be induced by gluon splitting to charm quark-antiquark
pairs at large angles. The measured distributions are correc-
ted to the particle level and can be used to constrain model
predictions for the substructure of high-p(T) charm quark jets.
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[P223-2026] “FDG-PET/CT Demonstrates Superior Detection
of Multiorgan Involvement in Paracoccidioidomycosis Compa-
red With Conventional Staging”

Cunha, P. G.; Takahashi, M. E. S.*; Stucchi, R. S. B.; Ribeiro, M.
P.; Souza, T. F.; Souza, C. A. de; Amorim, B. J.; Moretti, M. L.;
Trabasso, P.; Ramos, C. D.
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Background Paracoccidioidomycosis (PCM) is a neglected syste-
mic mycosis in which accurate staging is critical but challen-
ging with conventional methods. This study evaluated F-18-FDG
PET/CT compared with standard evaluation for PCM staging
and assessed its impact on disease severity classification. Me-
thods Thirty-four patients with confirmed PCM (treatment-na
& iuml;ve or with suspected treatment failure) underwent
conventional staging and whole-body F-18-FDG PET/CT. Dise-
ase severity was classified as mild, moderate, or severe. PET/
CT images were analyzed qualitatively and quantitatively (SU-
Vmax, TMLV, TLG). Results PET/CT detected more than twice
as many lesions as conventional evaluation (150 vs 62; mean
4.4 +/- 1.6 vs 1.8 +/- 0.9 affected organ systems per patient),
with statistically significant superiority for lymph node, pul-
monary, and adrenal involvement (McNemar’s test, P < .05).
PET/CT reclassified 97% of patients as multifocal versus 59% by
conventional staging and produced a significant unidirectional
shift toward higher severity-the proportion classified as severe
increased from 70.6% to 91.2% (P = .016). Patients with suspec-
ted treatment failure showed significantly lower TMLV and TLG
than treatment-na & iuml;ve patients (P < .05). Quantitative
PET parameters correlated with serological titers and inflam-
matory markers (P < .05), and PET/CT detected four times as
many sites as gallium-67 scintigraphy. Conclusions F-18-FDG
PET/CT systematically reveals greater disease burden than con-
ventional evaluation in PCM, reclassifying most patients toward
higher severity with direct implications for treatment duration
and follow-up. Where available, it should be considered an im-
portant complementary modality for initial disease assessment.
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[P224-2026] “First detection of weak lensing around spec-
troscopically confirmed low-mass galaxies”

To, C. H.; Chang, C. H.; Anbajagane, D.; Navarro-Alsina, A.*;
et al.

We present the first detection of weak gravitational lensing
around spectroscopically confirmed dwarf galaxies, using the
large overlap between DESI DR1 spectroscopic data and DE-
CADE/DES weak lensing catalogs. A clean dwarf galaxy sample
with well-defined redshift and stellar mass cuts enables excess
surface mass density measurements in two stellar mass bins
(log M* = [8.2, 9.2[M circle dot and log M* = [9.2, 10.2[M cir-
cle dot), with signal-to-noise ratios of 5.6 and 12.4 respecti-
vely. This signal-to-noise drops to 4.5 and 9.2 respectively for
measurements without applying individual inverse probability
(IIP) weights, which mitigates fiber incompleteness from DESI’s
targeting. The measurements are robust against variations in
stellar mass estimates, photometric shredding, and lensing ca-
libration systematics. Using a simulation-based modeling fra-
mework with stellar mass function priors, we constrain the
stellar mass-halo mass relation and find a satellite fraction of
similar or equal to 0.3, which is higher than previous photo-
metric studies and somewhat lower than the value predicted
by the same Lambda cold dark matter (Lambda CDM)-based
forward model given the inferred stellar mass-halo mass rela-
tion. We find that IIP weights have a significant impact on len-
sing measurements and can change the inferred fsat by a factor
of two, highlighting the need for accurate fiber incompleteness
corrections for dwarf galaxy samples. Our results open a new
observational window into the galaxy-halo connection at low
masses, showing that future massively multiplexed spectrosco-
pic observations and weak lensing data will enable stringent
tests of galaxy formation models and Lambda CDM predictions.
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[P225-2026] “First Evidence for Mixing-Induced CP Violation
in BsO --> J/y@(1020) Decays in pp Collisions at /s=13 TeV”

Hayrapetyan, A.; Tumasyan, A.; Adam, W.; Chinellato, J. A.*;
et al.
CMS Collaboration

A novel machine-learning-based flavor-tagging algorithm com-
bining same-side and opposite-side tagging is used to obtain
the equivalent of 27 500 tagged B-s(0) -> J/psi phi(1020) de-
cays from pp collisions at root s = 13 TeV, collected by the CMS
experiment and corresponding to an integrated luminosity of
96.5 fb-1. A time- and flavor-dependent angular analysis of the
mu(+)mu-K+K- final state, consistent with a phi(1020) -> K+K-
decay, is used to measure parameters of the B-s(0) - (B) over
bar (0)(s) system. The weak phase is measured to be phi(s) =
- 73 +/- 22(stat) +/- 10(syst) mrad, which, combined with the
root s = 8 TeV CMS result, gives phi(s) = - 75 +/- 23 mrad. This
value differs from zero by 3.2 standard deviations, providing the
first evidence for mixing-induced CP violation in B-s(0) -> J/psi
phi(1020) decays. All measured physics parameters are found
to agree with standard model predictions where available.

PHYSICAL REVIEW LETTERS 136[18], 181801, 2026. DOI:
10.1103/ctgx-vxrj. Acesso em: https://doi.org/10.1103/ctgx-

-vXri

[P226-2026] “First Measurement of Time-Dependent CP Vio-
lation in the Flavor-Changing Neutral-Current Decay BO -->
KSOp+p-“

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

A flavor-tagged time-dependent analysis of B-0 -> K-S(0)
mu(+)mu(-) decays is performed across the full dimuon mass
range excluding the J/psi and psi(2S) resonance regions.
The analysis uses proton-proton collision data collected by
the LHCb experiment in 2011-2018 at center-of-mass ener-
gies of 7, 8, and 13 TeV, corresponding to an integrated lu-
minosity of 9 fb(-1). The CP violation parameters are deter-
mined to be C = -0.13 +/- 0.32 +/- 0.04, S = +0.82 +/- 0.29
+/- 0.05, where the first uncertainties are statistical and the
second are systematic. The results are consistent with the
standard model prediction. This is the first experimental stu-
dy of time-dependent CP violation in b -> sl(+)l(-)processes.

PHYSICAL REVIEW LETTERS 136[23], 231904, 2026. DOI:
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[P227-2026] “Flexible and biodegradable paper-based redu-
ced graphene oxide sensor for room-temperature NO2 de-
tection”

Komorizono, A. A.; Lima, B. S. de*; Llobet, E.; de la Flor, S.;
Mastelaro, V. R.

Paper-based analytical devices have emerged as promising
alternatives to conventional electronic sensors due to their
low cost, flexibility, and reduced environmental impact. In
this work, a flexible and biodegradable NO2 gas sensor based
on reduced graphene oxide (rGO) incorporated into cellulo-
se paper is reported. The sensing platform was fabricated
via a simple solution-based self-assembly process by immer-
sing filter paper into rGO dispersions of varying concentra-
tions, enabling control over the formation of the conductive
network and the sensing response. The influence of rGO loa-
ding and immersion cycles on the electrical and gas-sensing
properties was systematically evaluated. The sensor prepared
with an rGO concentration of 1.0 mg/mL exhibited the best
balance between conductivity and accessible surface area,
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showing a response of 24.4% to 1.5 ppm NO2 at room tempe-
rature, an LOD of 0.3 ppm, an LOQ of 1.0 ppm, good repro-
ducibility, and selectivity against common interfering gases.
The device maintained stable electrical performance under
repeated bending cycles, confirming its mechanical robust-
ness. Gas-sensing measurements conducted under controlled
humidity conditions revealed an enhanced response in humid
environments, highlighting the importance of operating con-
ditions for practical applications. In addition, the rGO paper
sensor underwent rapid physical degradation in water, wi-
thout detectable harmful residues, demonstrating its poten-
tial as a sustainable, transient analytical device. Rather than
focusing on record-setting sensing performance, this study
emphasizes the trade-offs among functionality, mechanical
compliance, and environmental compatibility, positioning pa-
per-based rGO sensors as viable platforms for NO2 monitoring.

MICROCHEMICAL JOURNAL 226, 118500, 2026. DOI: 10.1016/j.
microc.2026.118500. Acesso em: https://www.sciencedirect.
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[P228-2026] “Graph Analysis of Age-Related Changes in Res-
ting-State Functional Connectivity Measured with fNIRS”

Sanchez, V.*; Novi, S.; Carvalho, A. C.; Quiroga, A.; Forti, R.
M.; Cendes, F.; Yasuda, C. L.; Mesquita, R. C.*

Resting-state functional connectivity (rsFC) provides insight
into the intrinsic organization of brain networks and is incre-
asingly recognized as a sensitive marker of age-related neural
changes. Functional near-infrared spectroscopy (fNIRS) offers
a portable and cost-effective approach to measuring rsFC, in-
cluding in naturalistic settings. However, its sensitivity to age-
-related alterations in network topology remains poorly charac-
terized. Here, we applied graph-based analysis to resting-state
fNIRS data from 57 healthy participants, including 26 young
adults (YA, 18-30 years) and 31 older adults (OA, 50-77 years).
We observed that older adults exhibited a marked attenuation
of low-frequency oscillation (LFO) power across all hemoglobin
contrasts, corresponding to a 5-6-fold reduction in spectral po-
wer. In addition, network analysis revealed altered topological
organization under matched sparsity conditions, characterized
by reduced degree heterogeneity and increased segregation in
older adults, with the strongest differences observed in the de-
fault mode (DMN), auditory, and frontoparietal control (FPC)
networks. Network visualizations further indicated a shift to-
ward more right-lateralized and posterior hub organization in
older adults. Together, the coexistence of reduced oscillatory
power and increased connectivity suggests that fNIRS-derived
rsFC reflects combined neural and non-neural hemodynamic in-
fluences, including increased coherence arising from age-rela-
ted vascular and systemic physiological processes. Overall, our
findings demonstrate that fNIRS is sensitive to age-related chan-
ges in large-scale hemodynamic network organization. At the
same time, sensitivity to non-neural hemodynamics highlights
the need for cautious interpretation, but it may provide comple-
mentary, clinically relevant signatures of aging-related changes.

JOURNAL OF AGEING AND LONGEVITY 6[1], 11, 2026. DOI:
10.3390/jal6010011. Acesso em: https://doi.org/10.3390/
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[P229-2026] “Hybridized-band parametric oscillations in
coupled Kerr microresonators”

Trinchao, L. O.*; Peres, L.*; Goncalves, E. S.*; Nienstedt,
M.*; Santos, L. F. dos; Jarschel, P. F.*; Alegre, T. P. M.*; Toma-
zio, N. B.; Wiederhecker, G. S.*

Coupled resonators form band-like optical states that support
rich nonlinearities beyond what is possible in single resonators.

In these systems, four-wave mixing mediates interband cou-
pling, displaying multimode dynamics that span both spatial
and spectral degrees of freedom. In this study, we propose a
framework describing the onset and control of hybridized opti-
cal parametric oscillation in three coupled silicon nitride micro-
ring resonators. In a symmetric configuration, we observe the
emergence of diverse phase-matching pathways defined by the
dispersive band structure. We develop an analytical model that
captures the parametric gain of these interband processes and
derive closed-form expressions for the dominant gain maxima;
the analytical framework itself readily extends to more complex
coupled networks. We further report an asymmetric design that
co-engineers mode overlap and dispersion to operate on com-
pact 7-GHz spacing, free from mode competition. Our findings
establish design principles for engineering nonlinear dynamics
in coupled-resonator platforms, with implications for cohe-
rent photonic computing and quantum information processing.
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[P230-2026] “Laser-Induced Deposition of Single-Walled Car-
bon Nanotubes in Suspended Core Optical Fibers”

Silva, R. E. da*; Bartelt, H.; Cordeiro, C. M. B.*

We experimentally demonstrate laser-driven deposition of sin-
gle-walled carbon nanotubes (CNTs) in suspended core fibers
(SCFs) for the first time. Three samples for each SCF type with
three (SCF1) and four (SCF2) air holes are individually inser-
ted in a syringe loaded with a 0.5 mL solution of CNTs disper-
sed in methanol, and a high-power laser at 980 nm is injec-
ted into the fibers during distinct periods: SCF1 (20, 30 and
45 minutes), SCF2 (5, 10 and 15 minutes). The CNT solution
thermally expands, accelerating and depositing nanotubes on
the fiber tip. The material and dimensions of the CNTs depo-
sited on the SCFs’ cross-section are characterized, revealing
nanotube bundles increasing in thickness from the fiber core
to the bridges and inside the holes. The results indicate that
shorter laser periods increase nanotube distribution within the
SCFs’ core and overall cross-section. In contrast, longer perio-
ds focus high-pressure particles, enhancing ablation and de-
positing thinner layers in the fiber core. These achievements
are significant for nanoparticle deposition and for the fabri-
cation of microscale devices on tips and within specialty and
hollow fibers, enabling innovative fiber sensors, mode-locked
fiber lasers, in-fiber acousto-optic modulators, and broadband
photoacoustic transmitters for imaging and neurostimulation.

IEEE PHOTONICS TECHNOLOGY LETTERS 38[20], p. 1415-
1418, 2026. DOI: 10.1109/LPT.2026.3697099. Acesso em: ht-
tps://ieeexplore.ieee.org/document/11535470

[P231-2026] “Local magnetic inhomogeneity and weak ferro-
magnetism in Al-substituted goethite (a-Fe1-xAIxOOH)”

Valezi, D. F.; Paes, E. B.; Melquiades, F. L.; Mantovani, A. C. G.;
Santos, E. C. dos ; Almeida, A. A. de*; Knobel, M.*; Spadotto,
J. C.; Buelvas, D. D. A.; di Mauro, E.

Goethite (alpha-FeOOH) is an antiferromagnetic iron oxyhydro-
xide that frequently exhibits a weak ferromagnetic compo-
nent, a behavior widely discussed in the literature but still
not completely understood at the microscopic level. In Al-
-substituted goethites, this magnetic response becomes even
more complex due to the combined effects of magnetic di-
lution and local structural perturbations introduced by the
substitution of Fe3+ with nonmagnetic Al3+ ions. In this stu-
dy, we investigated the magnetic behavior of synthetic go-
ethites with different Al contents through magnetization
measurements as a function of the field and temperature,
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in combination with compositional and structural characteriza-
tion using Wavelength Dispersive X-ray Fluorescence (WDXRF)
and Raman spectroscopy. The results reveal a progressive reduc-
tion in the Neel temperature with increasing Al concentration,
accompanied by pronounced magnetic irreversibility at low fiel-
ds and a decoupling between the temperature evolution of the
coercive field and the remanent magnetization. In contrast to
pure goethite, where these quantities evolve more coherently,
the Al-substituted samples show a faster suppression of rema-
nence, while coercivity remains finite and close to the magnetic
transition temperature, indicating distinct mechanisms gover-
ning magnetization reversal and magnetic remanence. When
considered together with previous spectroscopic results repor-
ted for the same samples, these findings support the scenario of
intrinsic magnetic inhomogeneity. The magnetic behavior is con-
sistent with the diamagnetic-island model, in which Al incorpo-
ration leads to the formation of magnetically weakened regions
within the goethite matrix, giving rise to local perturbations of
antiferromagnetic order. The present results provide new mag-
netic evidence supporting the model previously proposed for
Al-substituted goethites, while remaining compatible with lite-
rature models that attribute weak ferromagnetism in pure goe-
thite to defect- and microstructure-related magnetic disorder.
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[P232-2026] “Machine Learning-AssistedMultisensory Pla-
tform Basedon Process-Engineered Reduced Graphene Oxide
Transistors to DetectAutism-Related Metabolites”

Vercosa, G. D.; Dariani, G. G.; Chaves, D. P; Lelis, G. C.; Fonse-
ca, W. T.; Merces, L.; Braunger, M. L.; Oliveira, R. F. de*

Autism Spectrum Disorder (ASD) is a heterogeneous neurodeve-
lopmental condition primarily diagnosed through behavioral as-
sessments. Despite rising diagnosis rates, behavioral analysis can
overlook subtle cases, highlighting the need for complementary
sensing technologies. However, the absence of definitive ASD
biomarkers and receptors hinders traditional analytical sensor
development. While altered urinary levels of gut microbiota-
-derived metabolites, including 3-(3-hydroxyphenyl)-3-hydroxy-
propionic acid (HPHPA) and 3-hydroxyhippuric acid (3HHA), are
reported in autistic individuals, their undefined concentration
thresholds are also a challenge. To overcome this, we present a
machine learning-driven multisensory platform based on elec-
trolyte-gated transistors (EGTs) fabricated from reduced graphe-
ne oxide (rGO) with varying properties (i.e., surface roughness,
defects, carbon/oxygen ratio, etc.). The process-engineered
rGO produces nonspecific EGT sensors that generate a cross-
-sensitive electrical fingerprint capable of detecting the target
analytes at a wide range of concentrations in artificial urine. The
platform demonstrates high sensitivity, with regression models
achieving strong determination coefficients (R2) of 0.989 for
HPHPA and 0.996 for 3HHA. Advanced data analysis was also used
to investigate which EGT parameters contribute to the sensing
response. Our results highlight the potential of pattern-based
multisensory platforms for detecting small-molecule analytes
in complex media, including ASD-related metabolites, ultima-
tely advancing electronic sensors for translational research.

ACS APPLIED NANO MATERIALS, 2026. DOIl: 10.1021/
acsanm.6c02147. Early Access Date: JUL 2026. Acesso em: ht-
tps://doi.org/10.1021/acsanm.6c02147

[P233-2026] “Machine-learning techniques for model-inde-
pendent searches in dijet final states”

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

Anomaly detection methods used in a recent search for new
phenomena by CMS at the CERN LHC are presented. The me-
thods use machine learning to detect anomalous jets pro-
duced in the decay of new massive particles without de-
pending on a specific theory model. The effectiveness of
these approaches in enhancing sensitivity to various simu-
lated signal samples is studied and compared using data
collected in proton-proton collisions at a center-of-mass
energy of 13 TeV. In an example analysis, the capabilities of
anomaly detection methods are further demonstrated by iden-
tifying large-radius jets consistent with Lorentz-boosted ha-
dronically decaying top quarks in a model-agnostic framework.

MACHINE LEARNING-SCIENCE AND TECHNOLOGY 7[4], 045008,
2026. DOI: 10.1088/2632-2153/ae7d87. Acesso em: https://
iopscience.iop.org/article/10.1088/2632-2153/ae7d87

[P234-2026] “Magnetic Moment Quenching and Spin Texture
Formation at Pt/Co/Hf Interfaces”

Dugato, D. A.; Amorim, G. A.*; Brandao, J.; Mori, T. J. A.

Interfacial engineering in heavy metal/ferromagnet multilayers
is a key approach for tailoring magnetic interactions for spin-
tronic applications. Here, we investigate Pt/Co/Pt multilayers
modified by ultrathin Hf spacer layers at the top Co interface.
Magnetometry and X-ray magnetic circular dichroism (XMCD)
reveal a strong reduction (up to similar to 70%) in both the satu-
ration magnetization and the Co atomic magnetic moment with
increasing Hf thickness. XMCD further indicates proximity-indu-
ced moments in Pt and Hf with opposite alignment relative to
Co. Magnetic force microscopy and scanning transmission X-ray
microscopy show the formation of worm-like magnetic domains
with thickness-dependent length scales. Micromagnetic simula-
tions reproduce the observed domain patterns by introducing
an effective Dzyaloshinskii-Moriya interaction, suggesting that
interfacial asymmetry and magnetic moment quenching govern
the magnetic configuration. These results show that buried spa-
cer layers may provide a route for tuning magnetic properties re-
levant to spin transport and energy-efficient spintronic devices.
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acsami.6c05927. Early Access Date: JUL 2026. Acesso em: ht-
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[P235-2026] “Many-body skyrmion interactions in helimag-
nets”

Vizarim, N. P.*; Souza, J. C. B.*; Menezes, R. M.; Silva, C. C.
de S.; Venegas, P. A.; Milosevic, M. V.

Many-body interactions strongly influence the structure, sta-
bility, and dynamics of condensed-matter systems, from ato-
mic lattices to interacting quasiparticles such as superconduc-
ting vortices. Here, we theoretically investigate pairwise and
many-body interaction terms among skyrmions in helimagnets,
considering both the saturated ferromagnetic and conical spin
backgrounds. Using micromagnetic simulations, we calculate
the exchange, Dzyaloshinskii-Moriya, and Zeeman contributions
to the skyrmion-skyrmion pair potential, thereby identifying
the physical origin of the attractive and repulsive regimes.
For small skyrmion clusters in the conical phase, three-body
interactions provide a substantial contribution to the cohesi-
ve energy, comparable in magnitude to the pairwise term,
whereas four-body contributions become relevant only at low
magnetic fields. As the system approaches the saturated pha-
se, higher-order terms vanish and the interaction becomes
essentially pairwise. These results demonstrate that realistic
descriptions of skyrmion interactions in helimagnets, espe-
cially in the conical phase, require explicit many-body terms
in order to capture the behavior of skyrmion crystals and to
guide strategies for controlling skyrmion phases and dynamics.
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[P236-2026] “Measurement and effective field theory inter-
pretation of the photon-fusion production cross section of a
pair of W bosons in proton-proton collisions at /s=13 TeV”

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

This analysis presents an observation of the photon-fusion pro-
duction of W boson pairs using the CMS detector at the LHC. The
total cross section of the W+W- production in photon fusion is
measured using proton-proton collision data with an integra-
ted luminosity of 138 fb-1 collected with the CMS detector in
2016-2018 at a center-of-mass energy of / s = 13 TeV. Events
are selected in the final state with one isolated electron and
one isolated muon, and no additional tracks associated with the
electron-muon production vertex. The total and fiducial pro-
duction cross sections are 643+82 -78 fb and 3.96+0.53 -0.51
fb, respectively, in agreement with the standard model pre-
dictions of 631 + 126 fb and 3.87 + 0.77 fb. This agreement
enables stringent constraints on anomalous quartic gauge cou-
plings within a dimension-8 effective field theory framework.
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[P237-2026] “Measurement incompatibility and quantum
steering via linear programming”

Porto, L. E. A.*; Designolle, S.; Pokutta, S.; Quintino, M. T.

The problem of deciding whether a set of quantum measure-
ments is jointly measurable is known to be equivalent to de-
termining whether a quantum assemblage is unsteerable. This
problem can be formulated as a semidefinite program (SDP).
However, the number of variables and constraints in such a
formulation grows exponentially with the number of measure-
ments, rendering it intractable for large measurement sets. In
this work, we circumvent this problem by transforming the SDP
into a hierarchy of linear programs that compute upper and
lower bounds on the incompatibility robustness with a comple-
xity that grows polynomially in the number of measurements.
The hierarchy is guaranteed to converge and it can be applied
to arbitrary measurements - including non-projective POVMs
(Positive Operator-Valued Measures) - in arbitrary dimensions.
While convergence becomes impractical in high dimensions, in
the case of qubits our method reliably provides accurate upper
and lower bounds for the incompatibility robustness of sets with
several hundred measurements in a short time using a standard
laptop. We also apply our methods to qutrits, obtaining non-tri-
vial upper and lower bounds in scenarios that are otherwise in-
tractable using the standard SDP approach, although such boun-
ds are significantly looser than the ones obtained in the qubit
case. Finally, we show how our methods can be used to cons-
truct local hidden state models for states (i.e., to prove that a
state cannot lead to steering under any possible local measure-
ments), or conversely, to certify that a given state exhibits stee-
ring; for two-qubit quantum states, our approach is comparable
to, and in some cases outperforms, the current best methods.
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[P238-2026] “Measurement of exclusive m+-argon interac-
tions using ProtoDUNE-SP”

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

DUNE Collaboration

We present the measurement of pi(+)-argon inelastic cross sec-
tions using the ProtoDUNE single-phase liquid argon time pro-
jection chamber in the incident pi(+) kinetic energy range of
500-800 MeV in multiple exclusive channels (absorption, char-
ge exchange, and the remaining inelastic interactions). The
results of this analysis are important inputs to simulations of
liquid argon neutrino experiments such as the Deep Under-
ground Neutrino Experiment and the Short Baseline Neutrino
program at Fermi National Accelerator Laboratory. They will
be employed to improve the modeling of final state interac-
tions within neutrino event generators used by these experi-
ments, as well as the modeling of pi(+)-argon secondary inte-
ractions within the liquid argon. This is the first measurement
of pi(+)-argon absorption at this kinetic energy range as well
as the first ever measurement of pi(+)-argon charge exchange.
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[P239-2026] “Measurement of the branching fractions and
longitudinal polarizations of B(s)0 --> K*O(K)over-bar*0 de-
cays”

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

A time- and flavor-integrated amplitude analysis of B-0 and
B-s(0) decays to the (K+ pi(-)) (K-pi(+)) final state in the K*(892)
(0) (K) over bar*(892)(0) region is presented, using pp collision
data recorded with the LHCb detector in 2011-2018, corres-
ponding to an integrated luminosity of 9 fb(-1). The branching
fractions of the B-0 and B-s(0) decays are measured relative to
the B-0 -> D-pi(+) and B-s(0) up arrow D-s(-) pi(+) modes, res-
pectively. The corresponding longitudinal polarization fractions
are found to be f(L)(d) = 0.600 +/- 0.022 +/- 0.017 and f(L)
(s) = 0.159 +/- 0.010 +/- 0.007, where the uncertainties are
statistical and systematic, respectively. The theory-motivated
ratio of the squared B-s(0) to B-0 longitudinally polarized decay
amplitudes is found to be L-K*0 (K) over bar *0 = 4.92 +/- 0.55
+/-0.48 +/- 0.02 +/- 0.10, where the uncertainties are statisti-
cal, systematic, due to uncertainty of external mass and lifeti-
me measurements, and due to knowledge of the fragmentation
fraction ratio, respectively. This confirms the previously repor-
ted tension between experimental determinations and theore-
tical predictions of longitudinal polarization in B -> VV decays
at the level of 4.4 standard deviations.
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[P240-2026] “Measurement of the dineutrino system kine-
matic variables in dileptonic top quark pair production in
proton-proton collisions at /s=13 TeV”

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

Differential top quark pair production cross sections are me-
asured in the dilepton final states e(+) e(-), mu(+)mu(-), and
e(+/-)mu(-/+), as a function of kinematic variables of the
two-neutrino system: the transverse momentum p(T)(nu nu)
of the dineutrino system, the minimum distance in azimu-
thal angle between.(p) over right arrow (nu nu)(T) and lep-
tons, and in two dimensions in bins of both observables.
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The measurements are performed using CERN LHC proton-pro-
ton collisions at root s = 13TeV, recorded by the CMS detector
between 2016 and 2018, corresponding to an integrated lumi-
nosity of 138 fb(-1). The measured cross sections are unfolded
to the particle level using an unregularized least squares me-
thod. Results are compared with predictions by the standard
model of particle physics, and found to be in agreement with
theoretical calculations as well as Monte Carlo simulations.
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[P241-2026] “Measurement of the Higgs boson total decay
width using the H --> WW --> evuv decay channel in proton-
-proton collisions at /s=13 TeV”

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

The Higgs boson (H) decay width is determined from the ra-
tio of off- and on-shell production of H -> WW -> e nu mu nu
using proton-proton collision data corresponding to an inte-
grated luminosity of 138 fb- 1 collected at root s =13 TeV by
the CMS experiment at the Large Hadron Collider. The off-shell
signal strength is measured as mu(off-shell) = 1.2(-0.7)(+0.8).
The Higgs boson total decay width is Gamma(H) = 3.9(-2.2)
(+2.7) MeV, in agreement with the standard model prediction.
The uncertainty in this result represents a factor of 3 impro-
vement over the previous CMS result in this decay channel.

PHYSICAL REVIEW D 113[9], 092014, 2026. DOI: 10.1103/
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[P242-2026] “Measurement of the ratio of the Bc+ --> J/
pt+vt and Bc+ --> Jyp+vp branching fractions using three-
-prong T lepton decays”

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

The ratio between the B-c(+) -> J/psi tau(+)nu(tau) and B-c(+)
-> J/psi mu(+nu)(mu) branching fractions is measured using
a data sample of proton-proton collisions collected by CMS
at a center-of-mass energy of 13 TeV in the years 2016-2018
and corresponding to an integrated luminosity of 138 fb(-1).
The J/psi meson is identified through its J/psi -> mu(+)mu(-
) decay and the tau lepton is reconstructed in the hadro-
nic three-prong final state. The measured ratio of branching
fractions in this tau decay mode, R-J/psi(had) = 1.04(-0.44)
(+0.50), is combined with the previous analysis based on the
tau(+) -> mu(+)nu(mu)(nu) over bar (tau) leptonic decay chan-
nel, leading to R-J/psi = 0.49 +/- 0.26. As this result is consis-
tent with the standard model prediction of 0.258 +/- 0.004,
no evidence of lepton flavor universality violation is found.
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[P243-2026] “Measurement of the Top-Quark Production
Cross Section and Charge Asymmetry at LHCb”

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

The first measurements of the top- and antitop-quark di-
fferential production cross sections and the top-quark
charge asymmetry in the forward region are presented,

using proton-proton collision data collected by the LHCb ex-
periment at a center-of-mass energy of 13 TeV corresponding
to an integrated luminosity of 5.4 fb(-1). The total production
cross sections of top and antitop quarks are also determined.
Measurements are performed using the mu + b-jet final state
within a fiducial region defined by b-jet p(T, jet) > 50 GeV and
pseudorapidity 2.2 < eta(jet) < 4.0, with the muon from the
W-boson decay required to have p(T, mu) > 25 GeV and 2.0 <
eta(mu) < 4.5. The muon and b-jet system must satisfy p(T)
(mu + jet) > 20 GeV. The measured integrated production cross
sections for the top and antitop quarks are sigma(t) = 0.95 +/-
0.04 +/- 0.08 +/- 0.02 pb, sigma((t) over bar) = 0.81 +/- 0.03
+/- 0.07 +/- 0.02 pb, where the first uncertainty is statistical,
the second systematic, and the third accounts for the luminosi-
ty uncertainty. The top-quark charge asymmetry is measured to
be A(C)(t) =0.08 +/- 0.03 +/- 0.01, where the first uncertainty is
statistical and the second is systematic. These results are con-
sistent with next-to-leading order Standard Model predictions.

PHYSICAL REVIEW LETTERS 136[22], 221801, 2026. DOI:
10.1103/c1x7-f9wn. Acesso em: https://doi.org/10.1103/
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[P244-2026] “Medium-induced modification of azimuthal
correlations of electrons from heavy-flavor hadron decays
with charged particles in Pb-Pb collisions at /sNN=5.02 TeV”

Abualrob, I. J.; Acharya, S.; Rinella, G. A.; Jahnke, C.*; Livera-
ro, G. S. S.*; Takahashi, J.*; et al.

The azimuthal-correlation distributions between electrons from
the decays of heavy-flavor hadrons and associated charged par-
ticles in Pb-Pb collisions at root s(NN) = 5.02 TeV are reported
for the 0-10% and 30-50% centrality classes. This measurement
provides access to the jet-like correlation observables in the
heavy-flavor sector in Pb-Pb collisions. The analysis is perfor-
med for trigger electrons from heavy-flavor hadron decays with
transverse momentum 4 < p(T)(e) < GeV/c, considering associa-
ted particles within the transverse-momentum range 1< p(T)
(assoc) < 7 GeV/c, and a pseudorapidity difference of |Delta
eta | <1 between the trigger electron and associated particles.
The per-trigger nuclear modification factor (I-AA) is calculated
to compare the near- and away-side peak yields to those in pp
collisions at root s = 5.02 TeV. In 0-10% central collisions, the [(AA
)indicates a hint of enhancement of associated-particle yields
with p(T)<3 GeV/c on the near side, and a suppression of yields
with p(T)>4 GeV/c on the away side. The I-AA for electron trig-
gers from heavy-flavor hadron decays is compared with that for
light-flavor and strange-particle triggers to investigate the de-
pendence on different fragmentation processes and parton-me-
dium dynamics, and is found to be the same within uncertainties.
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[P245-2026] “M0o3C2Tx MXene mediated SnO2 engineering
for simultaneous control of wettability, conductivity, and
work function for efficient and stable perovskite solar cells”

Ullah, H.; Sajid, S.; Ihtisham, U.; Barreto, R. R.*; Pereira, V.;
Khan, S.; Siervo, A. de*; Graeff, C. F. O.

Pristine SnO2 electron transport layer (ETL) constrains pla-
nar perovskite solar cells (PSCs) performance due to poor
crystallinity, misaligned energetics, low wettability, and li-
mited conductivity. Here, conductive Mo3C2Tx MXene (MX)
nanoflakes with tunable surface chemistry and excellent in-
terfacial compatibility are incorporated into SnO2 to over-
come these limitations. MX incorporation enhances the
crystallinity and conductivity of SnO2 while effectively tu-
ning its work function and improving surface wettability.
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These improvements promote the formation of high-quality pe-
rovskite films with enhanced interfacial contact and reduced de-
fect density. Furthermore, optimized work-function alignment
and increased conductivity facilitate more efficient charge ex-
traction and transport, as confirmed by steady-state photolumi-
nescence, electrochemical impedance spectroscopy, and dark
J-V measurements. As a result, PSCs based on MX-Sn0O2 achieve
a superior power conversion efficiency (PCE) of 20.16%, outper-
forming pristine SnO2-based devices (PCE = 18.02%). Moreover,
the MX-Sn02 devices maintain 95.1% of its initial efficiency after
42 days at 25 degrees C under the 40-60% humidity. These fin-
dings demonstrate that MXene modification in ETLs is an effec-
tive strategy for enhancing the efficiency and stability of PSCs.
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[P246-2026] “Multiplicity dependence of two-particle an-
gular correlations of identified particles in pp collisions at
Js=13 TeV”

Abualrob, I. J.; Acharya, S.; Rinella, G. A.; Jahnke, C.*; Livera-
ro, G. S. S.*; Lofnes, I. M.*; Takahashi, J.*; et al.
ALICE Collaboration

Two-particle angular correlations probe particle production me-
chanisms and the underlying event-wide phenomena present in
hadronic collisions. The correlations are examined as a function
of rapidity and azimuthal-angle differences (Delta y, Delta phi)
for pairs of like- and unlike-sign pions, kaons, and (anti-)protons
produced in pp collisions at root s = 13 TeV, measured by the ALI-
CE experiment. Two-particle correlation functions are provided
together with Delta y and Delta phi projections and compared
to Monte Carlo (MC) model predictions. For the first time, the
measurement is performed as a function of the event’s charged-
-particle density. Previous studies conducted for pp collisions at
root s = 7 TeV at ALICE revealed a near-side anticorrelation for
baryon-baryon and antibaryon-antibaryon pairs, whose origin
remains unresolved. Here, an additional approach is introduced
to study the multiplicity dependence and the expected inver-
se multiplicity scaling of the correlation function. This method
highlights qualitative differences in the underlying sources of
correlations, such as quantum-statistics effects, final-state in-
teractions, and resonance decays. The puzzling near-side anti-
correlation in baryon baryon measurements is observed across
all multiplicity classes and continues to challenge current par-
ticle-production models. Furthermore, the multiplicity depen-
dence of the correlations between mesons provides an indepen-
dent probe of the sensitivity of current MC models to soft-QCD
effects and hadronization dynamics. The presented measure-
ments, together with the baryon results, enrich the experi-
mental picture of two-particle correlations in pp collisions and
serve as valuable input for ongoing theoretical developments.

EUROPEAN PHYSICAL JOURNAL C 86[7], 756, 2026. DOI:
10.1140/epjc/s10052-026-15447-z. Acesso em: https://doi.
org/10.1140/epjc/s10052-026-15447-z

[P247-2026] “Numerical methods for wave band gap analy-
ses in circular plates with radial periodicity”

Claro, D. S.*; Ribeiro, L. H. M. S.; Arruda, J. R. F.

The Bloch-Floquet theorem is not directly applicable in polar co-
ordinates. Prior research has demonstrated that radial periodi-
city in circular plates can induce wave band gaps at sufficiently
large radii. In this study, two new efficient numerical methods
for computing dispersion relations and forced responses of Kirch-
hoff-Love circular plates with radial periodicity are presented.

The presented methods can be used to model plates in polar
coordinates with mechanical and geometric properties va-
rying arbitrarily along the radius. The first one consists of re-
formulating the elastodynamic equation of the circular plate
in the frequency domain into a state-space formulation, and
then applying the Bloch-Floquet solution due to the periodi-
city of the system’s geometrical and mechanical parameters.
Computationally, the matrix exponential is performed in a dis-
cretized state-space matrix with constant coefficients. The se-
cond one is the plane wave expansion method, which consists
of expanding the periodic elastodynamic equation coefficients
and the solution in a Fourier series based on the Bloch-Floquet
theorem. After some algebraic manipulations and approxima-
tions, the problem can be rewritten as an eigenproblem, impo-
sing wavenumber values on the irreducible Brillouin zone and
yielding the angular frequencies. The results computed using
these methods were validated against approximate dispersion
diagrams and forced responses computed using the finite ele-
ment method, as well as against the analytical solution expres-
sed in terms of Bessel and modified Bessel functions. Finally,
the methods are applied to a complex external loading case
that simulates a potential vibration attenuation application.
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[P248-2026] “Observation of flow vector fluctuations in p-Pb
collisions at /sNN=5.02 TeV”

Abdallah, D. A. H.; Abualrob, I. J.; Acharya, S.; Jahnke, C.*;
Liveraro, G. S. S.*; Oliveira, L. A. D.*; Takahashi, J.*; et al.
ALICE Collaboration

Measurements of transverse momentum (p(T)) and pseudorapi-
dity (eta) dependent flow vector fluctuations in p-Pb collisions
at root s(NN) = 5.02TeV at the CERN Large Hadron Collider are
presented. By studying long-range two-particle correlations
with a template fit method, potential biases from non-flow
effects such as jets and resonance decays are effectively su-
ppressed. Significant p(T)- and eta-dependent fluctuations of
the second-harmonic flow vector are observed with more than
5 sigma confidence in p-Pb collisions, similar to the observa-
tions in Pb-Pb collisions. The influence of residual non-flow
effects has been evaluated and cannot account for the obser-
ved fluctuations, thereby confirming the observation of flow
vector fluctuations in small collision systems at the LHC. Com-
parisons to model calculations from 3DGlauber+MUSIC+UrQMD
and the parton transport model from AMPT are also presen-
ted. The measurements provide constraints on the theoretical
modelling of the three-dimensional initial geometry and its
event-by-event fluctuations, offering critical insights into the
origin of collective flow in small collision systems at the LHC.
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[P249-2026] “Oil-in-water Emulsion as a Strategy for Taste
Masking of Cannabinoid Extract”

Brasil, J. F.; Silvério, L. A. L.; Costa-Oliveira, C. da; Rodrigues,
L. C.; Gongalves, M. H.*; Leidens, L. M.*; Boeira, C. D.*; Cos-
ta, J. L.; Riul Junior, A.*; Mazzola, P. G.

Organoleptic properties are important factors in the deve-
lopment of pharmaceutical formulations, as they directly
impact patient adherence and, consequently, treatment effi-
cacy. Cannabinoid-based oils often possess unpleasant taste
and texture, which can compromise treatment compliance.
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This preliminary proof-of-concept study aimed to develop oil-
-in-water (O/W) emulsions utilizing cannabidiol (CBD) and can-
nabigerol (CBG) rich extracts, evaluate their physicochemical
stability under accelerated conditions, and perform an instru-
mental taste-related characterization. The formulations exhibi-
ted pH values of 6.5 +/- 0.2 for the CBD-based emulsion and 6.6
+/- 0.2 to CBG- for the CBG-based emulsion, with no significant
weight loss observed. Although a decrease in viscosity and ac-
tive content was observed over 6 months, particularly in the
CBD-rich emulsion (over 50%), these effects can be mitigated
by increasing antioxidant and ionic emulsifying agent concen-
trations. LUMiSizer analysis demonstrated that the presence
of the extracts enhanced emulsion stability compared to blank
formulations, yielding instability indexes of 0.237 +/- 0.011
(CBD), 0.282 +/- 0.010 (CBG), and 0.312 +/- 0.011 (blank). Pre-
liminary instrumental taste profiling using an electronic tongue
(e-tongue) showed that the emulsions generated fingerprints in-
distinguishable from the blank formulation and clearly distinct
from a bitter reference. Overall, these results provide prelimi-
nary evidence supporting the use of O/W emulsions as a taste-
-masking strategy for cannabinoid delivery. While the e-tongue
data demonstrated effective instrumental masking of bitter-
ness, the physicochemical stability data revealed limitations
that must be addressed in future formulation iterations, par-
ticularly regarding CBD content and long-term phase stability.

AAPS PHARMSCITECH 27[5], 232, 2026. DOI: 10.1208/s12249-
026-03472-w. Acesso em: https://doi.org/10.1208/s12249-
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[P250-2026] “On-surface synthesis of porous nitrogen-doped
graphene nanoribbons: Role of substrate orientation”

Ceccatto, A.*; Herrera-Reinoza, N.*; Silva, M. C. R.; Paz, A. P;;
Diaz, V. C.*; Pilli, R. A.; Siervo, A. de*

Contributing to the design of functional graphene nanoribbons
(GNRs) structures, we have synthesized porous and doped ar-
mchair graphene nanoribbons (N-GNRs) on Cu(111), Ag(100),
and Ag(110) with atomic precision. The structural characteri-
zation and reaction step have been investigated using scanning
tunneling microscopy. Despite pronounced differences in surfa-
ce symmetry and chemical reactivity, the hierarchical polyme-
rization of 2,7,11,16-tetrabromotetrabenzo[a,c,h,j]phenazine
(TBTBP) through the on-surface Ullmann coupling consisten-
tly yields porous nitrogen-doped graphene nanoribbons with
identical backbone structure, periodic pore architecture, and
site-specific nitrogen doping. While ribbon length and growth
kinetics vary across substrates-being limited on Cu(111), inter-
mediate on Ag(100), and extended on Ag(110)-the intermole-
cular spacing and armchair edge topology remain preserved.
These results demonstrate that the intrinsic molecular design
of TBTBP dominates over substrate symmetry in defining the
final nanoribbon structure. The substrate tolerance and struc-
tural fidelity observed here highlight the potential of this pre-
cursor platform for the synthesis of atomically precise porous
GNRs on diverse supports, providing a promising route to-
ward their integration on technologically relevant substrates.
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com/science/article/pii/S000862232600669X

[P251-2026] “Optimization of the X-Arapuca photon collec-
tion efficiency for the DUNE horizontal drift far detector”

Bertolini, E.; Brizzolari, C.; Bruni, F.; Machado, A. A.*; Segreto,
E.*; et al.

The Deep Underground Neutrino Experiment (DUNE) Far Detec-
tor (FD) Photon Detection System (PDS) employs the X-Arapuca
concept, a photon trapping system relying on reflective surfa-
ces and dichroic filters.

In this paper are reported measurements, performed at the Uni-
versity of Milano-Bicocca, aimed at increasing the FD Horizontal
Drift (HD) PDS module efficiency. The baseline implementation
of the X-Arapuca concept for the FD-HD PDS module is close
to the DUNE requirements as demonstrated in the collabora-
tions laboratory testing. However, an increased performance
would provide a safety margin for a detector planned to be
operated for 30 years, without possibility of performing main-
tenance. A higher detector performance would also benefit the
DUNE low energy physics program. The already proven Milano-
-Bicocca setup has been utilized to test different PDS module
configurations comparing them to the original baseline. Exploi-
ting prior knowledge of the X-Arapuca components and Geant4
based optical simulations it has been possible to achieve up to
an ~84% performance increase over the baseline design. In the
following it is presented the testing procedure, the performed
measurements and a brief discussion on the obtained results.

EUROPEAN PHYSICAL JOURNAL C 86[6], 672, 2026. DOI:
10.1140/epjc/s10052-026-15873-z. Acesso em: https://doi.
org/10.1140/epjc/s10052-026-15873-z

[P252-2026] “Orbital-selective band structure evolution in
BaFe2-xMxAs2 (M = Cr, Co, Cu, Ru, and Mn) probed by polari-
zation-dependent ARPES”

Pakuszewski, K. R.; Cantarino, M. R.; Romanenko, |.; Machado,
A. P.*; Piva, M. M.; Freitas, G. S.*; Pizzi, H. B.*; Garcia, F. A.;
Pagliuso, P. G.*; Adriano, C.

We present a systematic study of the evolution of the band
structure in the Fe-based superconductor family BaFe2-xMxAs2
(M = Co, Cu, Cr, Ru, and Mn) using polarization-dependent
angle-resolved photoemission spectroscopy (ARPES). Low-
-substituted samples, with comparable spin-density wave
transition temperatures (TSDW), were chosen to enable con-
trolled comparisons with respect to the parent compound. The
sizes of the central alpha and beta hole pockets remain lar-
gely unchanged across different substitutions, while the gam-
ma pocket exhibits no clear correlation with either TSDW or
the As height relative to the Fe plane. The evolution of both
hole and electron pockets does not follow a rigid-band shift
scenario and shows no systematic dependence on the nominal
electron or hole character of the substituting element. Howe-
ver, subtle trends are observed: a modest increase of the elec-
tron pocket with planar character that correlates with TSDW
suppression, while its contraction appears linked to an increase
in the As height relative to the Fe planes. Our results suggest
that the suppression of TSDW is primarily driven by changes in
the Fe-As bond length, with the effect being more pronoun-
ced in electronic states with planar character. These findings
provide insight into the electronic structure of BaFe2-xMxAs2.
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10.1103/1856-p1fr. Acesso em: https://doi.org/10.1103/1856-

-p1fr

[P253-2026] “Over Forty Years of Research Towards the Un-
derstanding of Quantum Brownian Motion - The Contributions
of A. O. Caldeira”

Bonanca, M. V. S.*; Deffner, S.; Ingold, G. L.

This article presents a brief account of Amir O. Caldeira’s con-
tributions to the theory of quantum Brownian motion. Moti-
vated by its importance, we outline the description of Brow-
nian motion in the quantum regime following Caldeira’s first
works. In this context, we particularly highlight the effect
of dissipation on the tunneling rate out of a metastable sta-
te. We then journey along the alternative ways to approach
quantum Brownian motion developed by Caldeira during his ca-
reer, which go beyond the so-called Caldeira-Leggett model.
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We conclude by summarizing some of Caldeira’s contributions
to contemporary fields such as the theory of quantum decohe-
rence and quantum thermodynamics, that were strongly inspi-
red by his eponymous approach to quantum Brownian motion.

BRAZILIAN JOURNAL OF PHYSICS 56[5], 209, 2026. DOI:
10.1007/s13538-026-02127-2. Acesso em: https://doi.
org/10.1007/s13538-026-02127-2

[P254-2026] “Phase-dependent excitonic light harvesting
and photovoltaic limits in monolayer Y2TeO2 MOene poly-
morphs”

Huacarpuma, B. D. A.; Martins, N. F.; Laranjeira, J. A. S.; Sam-
brano, J. R.; Lima, K. A. L.*; Tiwari, S. K.; Dias, A. C.; Ribeiro,
L. A.

We investigate phase-dependent electronic and excitonic phe-
nomena in monolayer Y2TeO2 MOenes in the 1T and 2H poly-
morphs using first-principles theory and an effective many-
-body framework. Phonon spectra and elastic stability criteria
establish both phases as dynamically and mechanically stable.
Quasiparticle band structures reveal direct gaps in the near-
-infrared to visible range, with gap values increasing systema-
tically from semilocal to hybrid exchange treatments. Optical
spectra computed using a tight-binding Bethe-Salpeter ap-
proach demonstrate pronounced excitonic resonances arising
from reduced dimensionality and weak dielectric screening.
The exciton binding energies reach 152 meV in the 1T phase
and 126 meV in the 2H phase, reflecting enhanced quantum
confinement in the structurally denser phase. Our results iden-
tify Y2TeO2monolayers as a rare class of stable, direct-gap
MOenes with strong excitonic effects, providing a platform
for exploring many-body physics in low-dimensional oxychal-
cogenide systems especially for photovoltaic applications.
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[P255-2026] “Plasmon-mediated scanning tunneling micros-
copy induced luminescence in CdSe/ZnCdS quantum dots”

Oliveira, W. K. C. de*; Merchan, C. R.*; Park, J. W.; Bae, W. K.;
Padilha, L. A.*; Zagonel, L. F.*

We report scanning tunneling microscopy-induced lumines-
cence (STML) from CdSe/ZnCdS colloidal quantum dots (QDs)
deposited on Au substrates by immersion. Localized electron
injection through the tunneling junction enables site-specific
optical excitation and photon emission. Light emission from the
QDs is observed only when using STM tips that exhibit strong
plasmonic emission on the gold surface. Spectral analysis re-
veals two distinct features: a plasmonic peak at approximate-
ly 1.8 eV, which shifts with the applied bias, and an excito-
nic peak at 1.96 eV, which is bias-independent and consistent
with photoluminescence measurements. The bias-dependent
tunneling-induced luminescence shows exciton quenching
and plasmon enhancement at higher voltages, and exclusive-
ly plasmonic emission below the quantum cutoff required for
excitonic recombination. The excitation is spatially confined
to a nanometer-scale region of the tunnel junction, enabling
locally selective optical excitation, and the tunneling-induced
quantum yield was approximate to 6.4 & times;10-7 photons
per electron. Scanning tunneling spectroscopy measurements
indicate an electronic gap of roughly 2.3 eV, compatible with
the ZnCdS shell and surface ligands. These results demonstrate
the ability of STML to probe charge injection and light-emis-
sion pathways in colloidal quantum emitters with nanometer-
-scale spatial selectivity, as well as the challenges associated
with achieving full single-QD spectroscopy using this approach.
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[P256-2026] “Portfolio optimization via FALQON variants:
warm starting, XY mixing, and circuit depth reduction”

Prado, P. M.; Carmo, R. S. D. do; Rattighieri, L. A. M.*; Arruda,
L. G. E.; Franco, G. S.; Oliveira, M. C. de*; Fanchini, F. F.

Discrete portfolio selection with cardinality constraints can be
formulated as a quadratic unconstrained binary optimization
(QUBO) problem. We investigate FALQON, TR-FALQON, and SO-
-FALQON combined with transverse-field, XY, and warm start
mixers. Statevector simulations were performed for n=6 assets
over 25 random seeds and for a representative n=10 instance.
For n=6 , the XY mixer achieved success probabilities above 97%
, whereas for n=10 , the warm start mixer was the only approa-
ch to exceed the 50% threshold. These results show that mixer
design plays a central role in convergence and solution visibility.
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[P257-2026] “Quasi-Constant Time Gap in Multiple Rings of
Elves”

Halim, A. A.; Abreu, P.; Aglietta, M.; Arbeletche, L. B.*; Chi-
nellato, J. A.*; Dobrigkeit, C.*; Fauth, A. C.*; Payeras, A. M.*;
Akim, J. V. R.*; et al.

Pierre Auger Collaboration

We present evidence that the time delay between the mul-
tiple rings of elves is not caused by the ground reflection of
the electromagnetic pulse produced by intracloud lightning. To
investigate temporal differences of multi-elves, we analyzed
data from four storms occurring at various times and distan-
ces from the Pierre Auger Observatory in Malargue, Argentina.
The Auger fluorescence detector’s high temporal resolution of
100 ns enabled the frequent observation of multi-elves, ac-
counting for approximately 23% of the events. By examining the
traces of 70 double and 24 triple elves, we demonstrate that
the time delay between the rings remains relatively constant
regardless of the arc distance to the lightning. These results
deviate from the trend expected from the electromagnetic
pulse (EMP) ground reflection model, which predicts a decrea-
sing time delay with increasing arc distance from an intracloud
lightning at a given height. The first emission ring is due to
a direct path of the EMP to the ionosphere, with the reflec-
ted EMP creating the second ring. Simulations conducted with
this model demonstrate that short energetic in-cloud pulses
can generate four-peak elves, and a temporal resolution of at
least 25 mu s is required to separate them. Therefore, tem-
poral resolution is crucial in the study of multi-elves. Our ob-
servations in the Cordoba province, central Argentina, indicate
that the current understanding of the mechanism generating
these phenomena may be incomplete, and further studies are
needed to assess whether multi-elves are more likely related
to the waveform shape of the lightning than to its altitude.
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[P258-2026] “Recent advancement in prediction of ther-
moelectric performance in two-dimensional telluride mono-
layers”

Singh, A. K.; Kumar, S.; Galva, D. S.*; Kundu, T. K.; Tiwary, C. S.
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Standard bulk thermoelectrics are limited by the interde-
pendence of the thermoelectric properties (Seebeck coe-
fficient, thermal conductivity, and electrical conductivity),
requiring an comprehensive review of twodimensional (2D)
quantum confinement and atomic arrangements in tellurides
to decouple these parameters for next-gen material-design
roadmap. This review study employs a comprehensive meta-
-analysis of the literature, extracting and standardizing data
from various DFT and semi-classical transport simulations to
assess the influence of stoichiometry and stacking sequen-
ces on performance. This review identifies complex crystal
structures (ABC-stacked AB2 and quaternary compounds) as
the favorable features to achieve high ZT values, because of
mixed flat-dispersive bands and strong anharmonic phonon
scattering. Structural complexity and Te-dimer states also fa-
cilitate bonding heterogeneity, which helps minimize lattice
thermal conductivity while maintaining high carrier mobility.
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[P259-2026] “Search for a boosted Higgs boson decaying to
bottom quark pairs in association with a W or Z boson in pro-
ton-proton collisions at /s=13 TeV”

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

A search is conducted for standard model Higgs bosons with lar-
ge transverse momentum (p(T)) decaying to bottom quark pairs
and produced in association with a hadronically decaying W or
Z boson at the LHC. The result is based on a dataset of proton-
-proton collisions at a center-of-mass energy of 13 TeVcollected
with the CMS detector in 2016-2018, corresponding to an inte-
grated luminosity of 138 fb(-1). Boosted Higgs, W, and Z boson
decays are reconstructed using large-radius jets with p(T) > 450
GeV and identified with heavy-flavor classifiers based on a gra-
ph convolutional neural network. The observed signal streng-
th relative to the standard model expectation is mu = 0.72(-
0.71)(+0.75) including statistical and systematic uncertainties.
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[P260-2026] “Search for a new neutral gauge boson produ-
ced in association with one or two b jets and decaying into a
pair of muons in proton-proton collisions at /s=13 TeV”

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

A search for a new neutral gauge boson, Z’, produced in as-
sociation with one or two jets, including at least one b jet,
and decaying into a pair of muons is presented. The analysis
uses proton-proton collision data collected with the CMS de-
tector at root s = 13TeV, corresponding to an integrated lumi-
nosity of 138 fb(-1). No significant deviation from background
expectations is observed. Upper limits at 95% confidence le-
vel on the product of cross section, branching fraction to di-
muons, acceptance, and efficiency, from 0.2 to 2 fb, are set
for Z’ boson masses between 125 and 350 GeV. Process-depen-
dent products of acceptance and efficiency, and model-inde-
pendent limits on the signal yield are provided. These are the
only results to date in the 125-200 GeV mass range and the
most stringent for b quark fusion production modes in the 200-
350 GeV range, complementing inclusive Z’ boson searches.
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[P261-2026] “Search for dark matter produced in association
with a Higgs boson decaying to bottom quarks in proton-pro-
ton collisions at /s=13 TeV”

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

A search for dark matter particles produced in association with
a Higgs boson decaying to a bottom quark-antiquark pair in
proton-proton collisions at root s = 13 TeV is presented. The
data, collected with the CMS detector at the LHC, correspond
to an integrated luminosity of 101 fb(-1). The analysis is per-
formed in exclusive categories targeting both Lorentz-boosted
(merged) and resolved b jet pair topologies, covering a wide
range of Higgs boson transverse momentum. A statistical com-
bination is made with a previous search using data collec-
ted in 2016 and corresponding to an integrated luminosity of
35.9 fb(-1). The observed data agree with the standard mo-
del background predictions. Constraints are placed on models
predicting new particles or interactions, such as those in the
simplified frameworks of baryonic-Z ¢ and 2HDMthorn a, whe-
re the latter is a type-Il two-Higgs-doublet model featuring
a heavy pseudoscalar with an additional light pseudoscalar.
Upper limits at 95% confidence level are set on the produc-
tion cross section for these models. For the baryonic-Z ‘ mo-
del, Z ¢ boson masses below 2.25 TeV are excluded for a dark
matter particle candidate mass of 1 GeV. In the 2HDM thorn
a model, heavy pseudoscalar masses between 850 and 1300
GeV are excluded for a light pseudoscalar mass of 350 GeV.

PHYSICALREVIEWD 113[9],092016,2026.DOI: 10.1103/2m87-
-3dlr. Acesso em: https://doi.org/10.1103/2m87-3dir

[P262-2026] “Search for dark matter production in associa-
tion with bottom quarks and a lepton pair in proton-proton
collisions at /s=13 TeV”

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

A search is performed for dark matter produced in association
with bottom quarks and a pair of electrons or muons in data col-
lected with the CMS detector at the LHC, corresponding to 138
fb(-1) of integrated luminosity of proton-proton collisions at a
center-of-mass energy of 13TeV. For the first time at the LHC,
the associated production of a bottom quark-antiquark pair and
a new heavy neutral Higgs boson (H) that subsequently decays
into a leptonically decaying Z boson and a pseudoscalar (a) is ex-
plored. The latter acts as a dark matter mediator in the context
of the two Higgs doublet model plus a pseudoscalar (2HDM+a).
Multivariate techniques that target a wide range of mass confi-
gurations for the H and a particles are used. The observations
are consistent with the expectations from standard model pro-
cesses. Upper limits at 95% confidence level are set on the pro-
duct of cross section and branching fraction of the new parti-
cles, ranging from 10(-2) pb for an H mass of 400 GeV to 10(-3)
pb for an H mass of 2000 GeV. Constraints on the parameter
space of a benchmark 2HDM+a model are derived and compared
with expectations in the context of cosmological predictions.

JOURNAL OF HIGH ENERGY PHYSICS 6, 014, 2026.
DOI: 10.1007/JHEP06(2026)014. Acesso em: https://doi.
org/10.1007/JHEP06(2026)014
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[P263-2026] “Search for heavy long-lived charged particles
with level-1 trigger scouting data from proton-proton colli-
sions at /s=13.6 TeV”

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

A search for heavy long-lived charged particles at the LHC is
presented. Particles traversing the CMS muon detector across
several bunch crossings are searched for using a data sample
of proton-proton collisions at root s = 13.6 TeV collected with
the CMS detector in 2024, corresponding to an integrated lu-
minosity of 3.7 fb(-1). This is the first search using the novel
level-1 trigger scouting data set collected without any trigger
selection, allowing correlations between bunch crossings to be
analyzed. The results are interpreted as upper limits on the
cross sections of several benchmark processes with pair pro-
duction of heavy long-lived charged particles. Upper limits on
the fiducial cross section of a heavy long-lived charged particle
with p(T) > 500 GeV and vertical bar eta vertical bar < 0.83 are
also set in different ranges of beta = upsilon/c. This analysis is
a proof of concept for the level-1 trigger data scouting system
and complements existing searches for heavy long-lived char-
ged particles by extending the sensitivity to lower beta values.

PHYSICS LETTERS B 878, 140498, 2026. DOI: 10.1016/j.phys-
letb.2026.140498. Acesso em: https://www.sciencedirect.
com/science/article/pii/S0370269326003515

[P264-2026] “Search for Higgsinos in final states with low-
-momentum lepton-track pairs at 13 TeV”

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

We present a search for the pair production of Higgsinos in fi-
nal states with large missing transverse momentum and either
two reconstructed muons or a reconstructed lepton (muon or
electron) and an isolated track. The analyzed data corres-
pond to proton-proton collisions with an integrated luminosity
of 137 fb(-1), collected by the CMS experiment at root s = 13
TeV in 2016, 2017, and 2018. The signal scenario assumes four
nearly mass degenerate Higgsino mass eigenstates: two neu-
tralino states (chi) over tilde (0)(2) and (chi) over tilde (0)(1)
with a small mass difference in the range 1-10 GeV and two
chargino states (chi) over tilde (+/-)(1) with an intermediate
mass. The analysis focuses on the decay of the heavier neutra-
lino into the lighter one and a virtual Z boson, which decays
into two same-flavor leptons. The leptons have small trans-
verse momentum and/or a small opening angle between the
identified muons. An isolated track is used to recover events
in which only one of the two leptons is identified. Multivariate
discriminants are used to enhance the sensitivity by efficien-
tly rejecting backgrounds from SM processes or misreconstruc-
ted tracks and/or leptons. The search explores a unique phase
space and probes a previously unexplored region of the signal
model parameter space. Mass differences between the two neu-
tralinos are probed down to 1.5 GeV, assuming a Higgsino mass
of 100 GeV. The maximum excluded Higgsino mass is 115 GeV.

PHYSICAL REVIEW D 113[9], 092009, 2026. DOI: 10.1103/
w3b5-92ls. Acesso em: https://doi.org/10.1103/w3b5-92Is

[P265-2026] “Search for lepton-number-violating B- -->
D(*)+ y- p- decays”

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

A search is performed for lepton-number-violating B- -> D-(*()+)
mu(-) mu(-) decays, using data collected by the LHCb experi-
ment in proton-proton collisions at a center-of-mass energy of
13 TeV, corresponding to an integrated luminosity of 5.4 fb(-1).
No significant signal is observed, and upper limits are set on the
branching fractions, B(B- -> D+mu(-)mu(-)) < 4.6 x 10(-8) and B(B-
-> D*(+)mu(-) mu(-)) < 5.9 x 10(-8), at the 95% confidence level.

PHYSICAL REVIEW D 113[9], 092006, 2026. DOI: 10.1103/
r27c-9ghw. Acesso em: https://doi.org/10.1103/r27c-9ghw

[P266-2026] “Search for Light Pseudoscalar Bosons, Pair-
-Produced in Higgs Boson Decays in the Four-Electron Final
State in Proton-Proton Collisions at /s=13 TeV”

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

A search for pairs of light neutral pseudoscalar bosons (A) resul-
ting from the decay of a Higgs boson is performed. The search is
conducted using LHC proton-proton collision data at root s = 13
TeV, collected with the CMS detector in 2016-2018 and corres-
ponding to an integrated luminosity of 138 fb(-1). The A boson
decays into a highly collimated electron-positron pair. A novel
multivariate algorithm using tracks and calorimeter information
is developed to identify these distinctive signatures, and events
are selected with two such merged electron-positron pairs. No
significant excess above the standard model background predic-
tions is observed. Upper limits on the branching fraction for H ->
AA -> 4e are set at 95% confidence level, for masses between 10
and 100 MeV and proper decay lengths below 100 mu m, reaching
branching fraction sensitivities as low as 10(-5). This is the first
search for Higgs boson decays to four electrons via light pseu-
doscalars at the LHC. It significantly improves the experimental
sensitivity to axionlike particles with masses below 100 MeV.

PHYSICAL REVIEW LETTERS 136[18], 181807, 2026. DOI:
10.1103/r53x-8fgp. Acesso em: https://doi.org/10.1103/r53x-

-8fqp

[P267-2026] “Search for long-lived particles using displaced
vertices with low-momentum tracks in proton-proton colli-
sions at /s=13 TeV”

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

CMS Collaboration

A search for long-lived particles using final states including a
displaced vertex with low-momentum tracks, large missing
transverse momentum, and a jet from initial-state radiation
is presented. This search uses proton-proton collision data at
a center-of-mass energy of 13TeV collected by the CMS expe-
riment at the CERN LHC in 2017 and 2018, with a total inte-
grated luminosity of 100 fb(-1). This analysis adopts specific
supersymmetric (SUSY) coannihilation scenarios as benchmark
signal models, characterized by a next-to-lightest SUSY par-
ticle (NLSP) with a mass difference of less than 25 GeV rela-
tive to the lightest SUSY particle, assumed to be a bino-like
neutralino. In the top squark ((t) over tilde) NLSP model, the
NLSP is a long-lived (t) over tilde, while in the bino-wino NLSP
scenario, the mass-degenerate NLSPs are a wino-like long-lived
neutralino and a short-lived chargino. The search excludes top
squarks with masses less than 400-1100 GeV and wino-like neu-
tralinos with masses less than 220-550 GeV, depending on the
signal parameters, including the mass difference, mass, and
lifetime of the long-lived particle. It sets the most stringent
limits to date for the (t) over tilde and bino-wino NLSP models.
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[P268-2026] “Search for pair production of heavy resonan-
ces in final states with a photon and large-radius jets in pro-
ton-proton collisions at /s=13 TeV”

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

A search for the pair production of heavy spin-1/2 or spin-3/2
resonances (t*) in proton-proton collisions at root s = 13 TeV is
presented. Data collected with the CMS detector at the CERN
LHC from 2016 to 2018 corresponding to an integrated luminosi-
ty of 138 fb(-1) are used. The analysis targets benchmark signal
scenarios where one t* decays into a top quark (t) and a photon
(gamma), and the other into a t quark and a gluon (g), i.e., pp
-> t*(t*) over bar -> tt gamma g. All-hadronic final states from
the t pair decay chain are selected using jet substructure tech-
niques. The signal is probed as a function of the t* candidate
mass, which is reconstructed using the photon and a top quark
candidate jet. No significant deviation from the background-
-only hypothesis is found. Observed (expected) upper limits on
the signal cross section at 95% confidence level are set, exclu-
ding masses of spin-1/2 t* particles below 930 (930) GeV and
spin-3/2 t* particles below 1330 (1390) GeV. This analysis marks
the first search for heavy resonances in the t (t) over bar gam-
ma g channel. Exploiting the high-energy photon to reduce the
backgrounds, this search achieves sensitivity competitive with
p -> t*(t*) over bar -> t (t) over bar gg searches for spin-1/2 t*
despite the small expected t* -> t gamma branching fraction.

PHYSICAL REVIEW D 113[11], 112005, 2026. DOI: 10.1103/
bwgs-vgqgn. Acesso em: https://doi.org/10.1103/bwgs-vggn

[P269-2026] “Search for soft unclustered energy patterns
produced in association with a W or Z boson in proton-proton
collisions at /s=13 TeV”

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

A search for a Higgs boson produced in association with a W
or Z boson and decaying via a soft unclustered energy pattern
(SUEP) is presented. The analysis is based on proton-proton
collision data corresponding to an integrated luminosity of 138
fb(-1) collected between 2016 and 2018 at the LHC. Final sta-
tes with a leptonic W or Z boson decay associated with a high
multiplicity of low-momentum charged particles are explored
for the first time. The results show no significant excess over
the standard model background expectation. Limits are set on
the production cross section of a Higgs boson that decays to a
SUEP, for a range of parameters of the SUEP model. Material
is provided to facilitate further interpretation of the results.

PHYSICS LETTERS B 879, 140671, 2026. DOI: 10.1016/j.phys-
letb.2026.140671. Acesso em: https://www.sciencedirect.
com/science/article/pii/S037026932600523X

[P270-2026] “Search for the nonresonant and resonant pro-
duction of a Higgs boson in association with an additional sca-
lar boson in the yyrtr final state in proton-proton collisions at
[s=13 TeV”

Hayrapetyan, A.; Tumasyan, A.; Adam, W.; Chinellato, J. A.*;
et al.
CMS Collaboration

The results of a search for the production of two scalar bo-
sons in final states with two photons and two tau leptons are
presented. The search considers both nonresonant production
of a Higgs boson pair, HH, and resonant production via a new
boson X which decays either to HH or to H and a new scalar Y.

The analysis uses up to 138 fb(-1) of proton-proton collision
data, recorded between 2016 and 2018 by the CMS experiment
at the LHC at a center-of-mass energy of 13TeV. No evidence for
signal is found in the data. For the nonresonant production, the
observed (expected) upper limit at 95% confidence level (CL) on
the HH production cross section is set at 930 (740) fb, correspon-
ding to 33 (26) times the standard model prediction. At 95% CL,
HH production is observed (expected) to be excluded for values
of kappa(lambda) outside the range between -12 (-9.4) and 17
(15). Observed (expected) upper limits at 95% CL for the X -> HH
cross section are found to be within 160 to 2200 (200 to 1800)
fb, depending on the mass of X. In the X -> Y(tau tau)H(gamma
gamma) search, the observed (expected) upper limits on the
product of the production cross section and decay branching
fractions vary between 0.059-1.2 fb (0.087-0.68 fb). For the X
-> Y(gamma gamma)H(tau tau) search the observed (expected)
upper limits on the product of the production cross section and
Y -> gamma gamma branching fraction vary between 0.69-15 fb
(0.73-8.3 fb) in the low Y mass search, tightening constraints
on the next-to-minimal supersymmetric standard model, and
between 0.64-10 fb (0.70-7.6 fb) in the high Y mass search.
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[P271-2026] “Search for Ultra-high-energy Neutrons from
Galactic Sources with the Pierre Auger Observatory”

Halim, A. A; Abreu, P.; Aglietta, M.; Chinellato, J. A.*; Dobri-
gkeit, C.*; Fauth, A. C.*; Akim, J. V. R.*; et al.
Pierre Auger Collaboration

Deflections in the propagation of charged ultra-high-energy cos-
mic rays (UHECRs) caused by magnetic fields make the identi-
fication of their sources challenging. On the other hand, the
arrival directions at Earth of neutrons point directly to their ori-
gin. The emission of UHECRs from a source is expected to be ac-
companied by the production of neutrons in its vicinity through
interactions with ambient matter and radiation. Since free neu-
trons travel a mean distance d kpc(-1) = 9.2 (E EeV(-1)) before
decaying, a neutron flux in the EeV range could be detected on
Earth from sources of UHECRs in our Galaxy. Using cosmic-ray
data from Phase | of the Surface Detector of the Pierre Auger
Observatory, we search for neutron fluxes from Galactic candi-
date sources. We select more than 1000 objects of astrophysical
interest, stacking them into target sets. The targets all have
decl. within the exposure of the Observatory, ranging from -90
degrees up to +45 degrees for energies above 1 EeV (and up to
+20 degrees for energies down to 0.1 EeV). Given that a neu-
tron air shower is indistinguishable from a proton one, there
is a significant background due to cosmic rays. A neutron flux
from the direction of a candidate source would be identified by
a celestial density of events that significantly exceeds the ex-
pected density of cosmic rays for that direction. No significant
excess is found at any tested target direction, and an upper li-
mit on the neutron flux is calculated for each candidate source.

ASTROPHYSICAL JOURNAL 999[2], 168, 2026. DOI:
10.3847/1538-4357/ae3f05. Acesso em: https://iopscience.
iop.org/article/10.3847/1538-4357/ae3f05

[P272-2026] “Searches for BO --> K+ m- t+1- and Bs0 --> K+K-
1+1- Decays”

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

The first searches for B-0 -> K+ pi(-) tau(+)tau and B-s(0) -> K+
pi(-) tau(+)tau(-) decays at the LHCb experiment are conducted
with pp collision data corresponding to an integrated luminosity
of 5.4 fb(-1).
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The tau leptons are reconstructed using the tau(+) -> mu(+)(nu)
over bar tau nu(mu) decay and the results are presented in bins
of K+pi(-) or K+K- mass. No signal is observed and upper limits
are set on the branching fractions. The searches result in the first
upper limits for B-0 -> K+ pi(-) tau(+)tau(-) decays outside the
K*(892)(0) region in K+pi(-) mass and the first limits for B-s(0) ->
K+ pi(-) tau(+)tau(-) decays. The searches are recast into limitson
the decays B-0 -> K*(892)(0)tau(+)tau(-) tand B-s(0) -> phi(1020)
tau(+)tau(-) , yielding 2.8 x 10(-4) (2.5 x 10(-4)) and 4.7 x 10(-4)
(4.1 x 10(-4)) at the 95% (90%) confidence level, respectively.
For the decay BBO -> K*(892)(0)tau(+)tau(-), this result impro-
ves on the current best upper limit by an order of magnitude.

PHYSICAL REVIEW LETTERS 136[18], 181802, 2026. DOI:
10.1103/y968-44v8. Acesso em: https://doi.org/10.1103/

y968-44v8

[P273-2026] “Self-Powered lon Sensing Using Two-Dimensio-
nal Biotite”

Kumar, S.; Lima, K. A. L.*; Tromer, R. M.; Mitra, D.; Goswami,
S.; Slathia, S.; Pereira Jr., M. L.; McConney, M. E.; Roy, A. K.;
Talapatra, S.; Terrones, M.; Galvao, D. S.*; Tiwary, C. S.

The autonomous and real-time ion monitoring in wearables
demands sustainable materials capable of self-powered and
ion sensing (especially Na and K). The alteration of such ions
causes severe health issues such as neurological dysfunction,
cardiac arrhythmias, or metabolic disorders. Here, we intro-
duce 2D biotite as a natural multifunctional material that
unifies ion sensing and energy harvesting in a single material
platform. The surface charges and high surface-to-volume
ratio of 2D biotite make it highly sensitive and selective to
electrolytes ions. The 2D biotite-based flexible TENG genera-
ted output voltages ranging from +/- 10.4 to +/- 24.3 V over
a frequency range of 1-10 Hz and 1-6 V human-motion har-
vesting, confirming wearable self-powered capability. Density
functional theory and non-equilibrium Green’s function simu-
lations validated the performance hierarchy based on adsorp-
tion energetics and charge transfer. The current-voltage curves
demonstrate that simulation results reproduce the same trend
observed experimentally. The sequence follows NaOH/bioti-
te > KOH/biotite > NaCl/biotite > KCl/biotite > CaCl2/biotite
> pure biotite, as seen in the experimental data as well. The
work positions natural 2D biotite as a scalable, tunable, and
eco-benign platform for next-generation self-powered smart
wearable systems with multiple applications ranging from me-
dical diagnostics to ion sensing and efficient energy generators.

ACS APPLIED ELECTRONIC MATERIALS 8[13], p. 5750-5762,
2026. DOI: 10.1021/acsaelm.6c00747. Acesso em: https://doi.
org/10.1021/acsaelm.6c00747

[P274-2026] “Signatures of infinite randomness in transport
properties of strongly disordered spin chains”

Faria, L. F. C.*; Quito, V. L.; Getelina, J. C.; Hoyos, J. A.; Mi-
randa, E.*

We study the spin transport properties of some disordered spin
chains with a special focus on the distribution of the frequency-
-dependent spin conductivity. In the cases of interest here, the
systems are governed by an effectively infinite disorder at low
energies. A hallmark of this behavior is the wide discrepancy
between the average and the typical values of some physical
quantities, which are described by extremely broad distribu-
tions. We show that such is also the case of the spin conduc-
tivity, whose average value is metallic but whose typical one,
the physically relevant quantity, is insulating. This solves the
apparent contradiction between the prediction of a spin me-
tallic phase of the spin-1/2 disordered XX chain and its kno-
wn localized behavior (after a mapping to free fermions).

Our results are based on analytical and numerical implemen-
tations of a strong-disorder renormalization group as well
as exact diagonalization studies. We present our analyses
in very general terms, valid for systems of any spin S value,
but the cases of S = 1/2 and 1 are studied in greater detail.

PHYSICALREVIEW B 114[1], 014206, 2026. DOI: 10.1103/8791-
qncz. Acesso em: https://doi.org/10.1103/8791-gncz

[P275-2026] “Signatures of quasi-Dirac neutrinos in diffuse
high-energy astrophysical neutrino data”

Carloni, K.; Porto, Y.*; Arglielles, C. A.; Dey, P. S. B.; Jana, S.

Although the sources of astrophysical neutrinos are still unkno-
wn, they are believed to be produced by a population of sources
in the distant Universe. Measurements of the diffuse, all-sky
astrophysical flux can thus be sensitive to flavor-and energy-
-dependent propagation effects, such as very long-baseline
oscillations. These oscillations are present in certain neutrino
mass models, such as when neutrinos are quasi-Dirac. Assuming
generic models for the source flux, we find that these oscilla-
tions can still be resolved even when integrated over wide dis-
tributions in source redshift. We use two sets of IceCube all-sky
flux measurements, made with muon and all-flavor neutrino
samples, to set constraints at the 3 sigma level on quasi-Dirac
mass splittings between (5 & times; 10-19; 8 & times; 10-19)
eV2. Additionally, we find that when the mass-square splittin-
gs are different between generations, the quasi-Dirac scenario
can explain tensions between the all-flavor and muon-flavor
measurements. We consider systematic uncertainties on the
source population and find that our results are robust under
alternate spectral hypotheses or physical redshift distributions.
Our analysis shows that spectral features in the all-sky neutri-
no measurements provide strong constraints on massive neutri-
no scenarios and are sensitive to uncharted parameter space.

PHYSICALREVIEWD113[11],115004,2026.DOI:10.1103/2hxm-
-gpsm. Acesso em: https://doi.org/10.1103/2hxm-gpsm

[P276-2026] “Simulation of the CYGNO gaseous TPC optical
readout”

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

Gaseous Time Projection Chambers with Optical Readout are
sensitive detectors suitable for 3D measurement of low-energy
particles (of order 1 keV) and are proposed for detecting rare
events such as Dark Matter particle interactions. The CYGNO
collaboration is developing such a detector with a high spatial
and energy resolution, leveraging an innovative optical readout
system. A reliable simulation of the detector response is nee-
ded to properly assess the physics reach of this technique and
to better understand the performance of the detector in the
development phase. Such a simulation cannot entirely rely on
existing software packages; indeed, none of the available tools
is capable of properly and reliably treating the different phe-
nomena occurring in the detector, from the primary interac-
tion in the gas volume throughout the whole detector response
model, including charge transport, light production and propa-
gation, and the response of the optical sensors. In this paper,
we present a modeling of the detector response tuned on the
CYGNO Optical TPC case; a description of the method is repor-
ted together with comparisons with experimental data from the
LIME prototype to demonstrate the simulation performances.

JOURNAL OF INSTRUMENTATION 21[6], P06024, 2026. DOI:
10.1088/1748-0221/21/06/P06024. Acesso em: https://iops-
cience.iop.org/article/10.1088/1748-0221/21/06/P06024
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[P277-2026] “Strangeness enhancement at its extremes:
multiple (multi-)strange hadron production in pp collisions
at /s=5.02 TeV”

Abualrob, I. J.; Acharya, S.; Rinella, G. A.; Jahnke, C.*; Livera-
ro, G. S. S.*; Takahashi, J.*; et al.
ALICE Collaboration

The probability to observe a specific number of strange and
multi-strange hadrons (n(S)), denoted as P(n(S)), is measured
by ALICE at midrapidity (vertical bar y vertical bar < 0.5) in
root s = 5.02TeV proton-proton (pp) collisions, dividing events
into several multiplicity-density classes. Exploiting, for the first
time, a technique based on counting the number of strange-
particle candidates event-by-event, this measurement allows
one to extend the study of strangeness production beyond the
mean of the distribution. This constitutes a new test bench
for production mechanisms, probing events with a large imba-
lance between strange and non-strange content. The analysis
of a large-statistics data sample makes it possible to extract
P(n(S)) up to a maximum n(S) of 7 for K-S(0), 5 for Lambda
and (Lambda) over bar, 4 for Xi(-) and (Xi) over bar (+), and
2 for Omega(-) and (Omega) over bar (+). From this, the pro-
bability of producing strange hadron multiplets per event is
calculated, thereby enabling the extension of the study of
strangeness enhancement to extreme situations where seve-
ral strange quarks hadronize in a single event at midrapidity.
Moreover, comparing hadron combinations with different u and
d quark compositions and equal overall s quark content, the
contribution to the enhancement pattern coming from non-
-strangeness related mechanisms is isolated. The results are
compared with state-of-the-art phenomenological models im-
plemented in commonly used Monte Carlo event generators, in-
cluding PYTHIA 8 Monash 2013, PYTHIA 8 with QCD-based Color
Reconnection and Rope Hadronization (QCD-CR + Ropes), and
EPOS LHC, which incorporates both partonic interactions and
hydrodynamic evolution. These comparisons show that the new
approach dramatically enhances the sensitivity to the different
underlying physics mechanisms modeled by each generator.

JOURNAL OF HIGH ENERGY PHYSICS [6],
DOI: 10.1007/JHEP06(2026)227. Acesso em:
org/10.1007/JHEP06(2026)227

227, 2026.
https://doi.

[P278-2026] “Strong-damping limit of quantum Brownian
motion in a disordered environment”

Faria, A. M.*; Bonancga, M. V. S.*; Lutz, E.

We consider a microscopic model of an inhomogeneous environ-
ment where an arbitrary quantum system is locally coupled to
a harmonic bath via a finite-range interaction. We show that in
the overdamped regime the position distribution obeys a classi-
cal Kramers-Moyal equation that involves an infinite number of
higherorder derivatives, implying that the finite bath correlation
length leads to non-Gaussian Markovian noise. We analytically
solve the equation for a harmonically bound particle and analyze
its non-Gaussian diffusion as well as its steady-state properties.

PHYSICAL REVIEW E 113[4], 044140, 2026. DOI: 10.1103/3nj5-
-hbdc. Acesso em: https://doi.org/10.1103/3nj5-hbdc

[P279-2026] “Structure of Fluoride Anion Aqueous Solution
Derived from X-ray Spectroscopy”

Carravetta, V.; Soderstrom, J.; Brito, A. N. de*; Ohrwall, G.;
Agren, H.; Rubensson, J. E.; Agaker, M.; Ekholm, V.; Tokushima,
T.; Ghosh, A.; Bjorneholm, O.

We present X-ray emission (XES) and absorption (XAS) spec-
tra of the F- ion in aqueous solution, along with a theoretical
analysis using combined ab initio quantum chemistry spectral
calculations and quantum molecular dynamics simulations.

The spectra are predicted to have a significantly different de-
pendence on the distance between the anion and the oxygen
atoms of water molecules in the first solvation shell. The XES
spectrum shows a strong reconfiguration of emission line inten-
sities, while the excitation energy of a resonance in the XAS
spectrum is highly sensitive to this distance. Comparisons with
the recorded XES and XAS spectra yield predicted F-O distances
that agree with 2.7 & Aring;. Two weak features in the XES spec-
trum are identified as being due to interatomic radiative decay
(IRD), thus proving a negative ion counterpart to the recently
identified IRD process for the Na+ and Mg2+ cations in aqueous
solution, with the difference that the IRD feature appears on
opposite sides of the main ion emission in the two cases. Ar-
guments are provided that the combination of X-ray emission
and absorption, together with quantum spectral and molecu-
lar dynamics calculations, has much to offer for future studies
of the structure and electronic properties of anionic solutions.

JOURNAL OF PHYSICAL CHEMISTRY B 130[24], p. 6157-6166,
2026. DOI: 10.1021/acs.jpcb.6c01881. Acesso em: https://doi.
org/10.1021/acs.jpcb.6c01881

[P280-2026] “Sub-diffraction-resolved spatial distribution of
emitting excitons in scanning tunneling microscopy-induced
luminescence of two-dimensional semiconductors via Richar-
dson-Lucy deconvolution”

Laurent, E.; Roman, R. J. P.*; Miller, S.; Moghe, A. R.; Lorchat,
E.; Le Moal, S.; Boer-Duchemin, E.; Zagonel, L. F.*; Berciaud,
S.; Le Moal, E.

Using scanning tunneling microscopy-induced luminescence
(STML), the optical properties of twodimensional (2D) semi-
conductors may be investigated at the nanoscale. This is pos-
sible because the tunneling current under the tip is an extre-
mely localized electrical excitation source. However, in most
STML applications, the spatial distribution of the emission
relative to the excitation point is unresolved. Yet this distri-
bution contains key information about how the interaction of
excitons with injected charge carriers affects the luminescen-
ce of these materials, and about exciton transport. Resolving
this spatial distribution at the nanoscale is relevant both for
a fundamental understanding of exciton physics and for devi-
ce applications; yet it remains a significant challenge. In this
work, we resolve the spatial distribution of the emission beyond
the diffraction limit of light by deconvolving real-space optical
microscopy images of the STML using an iterative algorithm,
i.e., Richardson-Lucy (RL) deconvolution. To showcase this te-
chnique, we apply it to the STML of monolayer tungsten dise-
lenide (WSe2) and tungsten disulfide (WS2). Thus, we highlight
hitherto ignored or misunderstood aspects of STML on 2D se-
miconductors related to exciton and charge carrier transport,
namely the dependence of the spatial distribution of emission
on the tunnel current setpoint and the origin of the emission
from hot spots located micrometers from the excitation source.

PHYSICAL REVIEW APPLIED 26[1], 014016, 2026. DOI:
10.1103/lwl7-zrk8. Acesso em: https://doi.org/10.1103/Iwl7-
-zrk8

[P281-2026] “TerminalGroup Effects on Molecular Organi-
zation andCharge Extraction in Self-Assembled Monolayers/
Perovskite Interfaces”

Machado, A. P; Braga, F. C.; Stadtlober, C. H.; Marchezi, P. E.;
Ribeiro, D. S.*; Rodrigues, M. H. M.; Brandao, Z. C.*; Neto, D.
M. G.*; Oliveira, C. C.; Nogueira, A. F.

The structural nature of self-assembled monolayers (SAMs) criti-
cally determines interfacial quality, film formation, and charge
transport in inverted perovskite solar cells (iPSCs). While varia-
tions in SAM functional groups have been explored, these studies
have focused on their impact on device performance metrics.
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In contrast, a fundamental understanding of how subtle mo-
lecular structural variations govern the molecular organiza-
tion of SAMs, and how it modulates surface energy, interfacial
properties, and the growth of perovskite films deposited atop
these monolayers, remains limited. In addition, as perovski-
te technology advances toward industrial deployment, gai-
ning fundamental insight into how SAMs govern film quality
is essential for guiding the development of efficient and sta-
ble devices. Here, we systematically investigate the effects
of SAM terminal groups (electron-withdrawing, neutral, and
electron-donating) on the morphology and optoelectronic
properties of perovskite films. Our results demonstrate that
the electronic nature of the terminal group plays a decisi-
ve role in determining SAM molecular organization, which in
turn directly affects interfacial hole extraction efficiency.

ACS MATERIALS AU, 2026. DOI: 10.1021/
acsmaterialsau.6c00070. Early Access Date: JUL 2026. Acesso
em: https://doi.org/10.1021/acsmaterialsau.6c00070

[P282-2026] “The quantum Newton’s bucket: Active and
passive rotations in quantum theory”

Facundes, A.*; Goncalves, K. J.*; Torrieri, G.*

Motivated both by classical physics problems associated with
“Newton’s bucket” and recent developments related to QCD in
rotating frames of reference relevant to heavy ion collisions,
we discuss the difference between “active” and “passive” ro-
tations in quantum systems. We examine some relevant po-
tentials and give general symmetry arguments to give criteria
where such rotations give the same results. We close with a
discussion of how this can be translated to problems of cur-
rent interest in quantum field theory and quantum gravity.

MODERN PHYSICS LETTERS A 41[27], 2540001, 2026.
DOI: 10.1142/50217732325400012. Acesso em: https://doi.
org/10.1142/50217732325400012

[P283-2026] “Topologyas a Design Variable for Multiproperty
Engineeringin Synthesized 4-5-6-8 Carbon Nanoribbons”

Gomes, D. D. da*; Felix, I. M.; Lage, L. L.; Galvao, D. S.*; Lat-
ge, A.; Pereira Jr., M. L.

Nonbenzenoid carbon frameworks expand the design landscape
of low-dimensional materials by introducing controlled depar-
tures from hexagonal symmetry. Here, we demonstrate that the
experimentally realized 4-5-6-8 carbon nanoribbon establishes
a topology-driven paradigm for multiproperty engineering ra-
ther than representing a simple structural variant of graphe-
ne nanoribbons. Combining hybrid density functional theory,
parametrized tight-binding, and molecular dynamics within a
coherent multiscale framework, we show that the symmetry-
-broken lattice stabilizes a hierarchy of bonds while remaining
in the same energy range with ribbons of comparable width.
This geometric organization produces a robust semiconducting
state with a hybrid-functional electronic band gap exceeding
1 eV and enables strain to function as a controllable parame-
ter for electronic modulation. Notably, a tight-binding Ha-
miltonian fitted only at equilibrium, accurately captures the
strain-dependent electronic band evolution, indicating that
the essential physics is dominated by the topology itself. Me-
chanical analysis reveals high stiffness with fracture governed
by the largest polygonal motifs, demonstrating that geometric
asymmetry redistributes stress without compromising structu-
ral integrity. In addition, intrinsic phonon scattering suppresses
lattice thermal conductance, allowing favorable thermoelectric
performance to emerge without extrinsic disorder. The optical
response further confirms that nonequivalent ring connectivity
reorganizes interband transitions, promoting strong absorption
within the visible range and efficient photocarrier generation.

These results position the topology as a governing physi-
cal parameter capable of coupling elasticity, electronic
structure, thermal transport, and optical activity, esta-
blishing the 4-5-6-8 nanoribbon as a unified platform for
the predictive design of multifunctional carbon materials.

ACSMATERIALSAU, 2026.DOI: 10.1021/acsmaterialsau.6c00131
Early Access Date: JUL 2026. Acesso em: https://doi.
org/10.1021/acsmaterialsau.6c00131

[P284-2026] “Trade-offs arising from Sn additions to the Cu-
-9Al-10Mn ferromagnetic shape memory alloy”

Pinto, R. D. A.; Santos, M. V. P. dos; Shen, J. J.; Pirota, K. R.*;
Schell, N.; Oliveira, J. P.; Silva, R. A. G. da

The addition of several alloying elements has been tested in
Cu-Al-Mn alloys, aiming to obtain the best combination of pro-
perties, a common challenge in materials engineering. In this
work, effects of Sn additions up to 6 wt.% to a Cu-9Al-10Mn
shape memory alloy were evaluated by different characteri-
zation techniques after quenching in iced water. On the one
hand, it was observed that Sn additions decrease the melting
temperatures, the grain size, the temperatures for the mar-
tensitic reaction, and the shape memory effect. On the other
hand, results also showed that Sn additions increase the cor-
rosion resistance and the ferromagnetic behavior of the alloy.
Furthermore, Sn additions result in a monophasic microstruc-
ture, constituted by an ordered derivative of the beta phase,
whose structure is like beta(1) and beta(3). Hypothesis for the
variation of microhardness, martensite start (M-s) tempera-
ture, and the saturation magnetization were given, conside-
ring the atomic properties of the Sn atom. The main trade-off
involved in the substitution of Cu by Sn in the Cu-9Al-10Mn-
-xSn (0 < x <= 6) quaternary alloys is the improvement of mag-
netic properties to the detriment of the mechanical ones.

EUROPEAN PHYSICAL JOURNAL PLUS 141[6], 647, 2026. DOI:
10.1140/epjp/s13360-026-07823-1. Acesso em: https://doi.
org/10.1140/epjp/s13360-026-07823-1

[P285-2026] “Two-color laser cooling with the rubidium op-
tical clock transition”

Magno, W. C.; Cruz, F. C.*

The three-level 551/2-5P3/2-5D5/2 cascade transition of 87Rb
is widely used as a reference for optical frequency standar-
ds based on two-photon spectroscopy, implemented with ei-
ther single-color excitation at 778 nm or two-color excitation
at 780 and 776 nm. Although primarily exploited as a clock
transition, its relatively large scattering rate enables signi-
ficant radiation pressure. Here we theoretically investigate
two-color laser cooling based on this optical clock transition.
Using a semiclassical model, we calculate the radiation for-
ce, damping and diffusion coefficients, and equilibrium tem-
peratures as a function of laser detunings and intensities. We
show that sub-Doppler temperatures, below the Doppler limit
of the 551/2-5D5/2 transition, can be achieved with a weak
probe field at 780 nm and a strong coupling field at 776 nm.
We further demonstrate that, under appropriate cooling condi-
tions, the ac Stark shift of the clock transition can be strongly
reduced or canceled through suitable choices of laser detu-
nings and power ratios. These results suggest a route toward
incorporating laser cooling directly into two-color rubidium
optical clocks using the same interrogation lasers, potentially
improving stability while minimizing experimental complexity.

PHYSICAL REVIEW A 113[6], 063114, 2026. DOI: 10.1103/
vbbt-8lsg. Acesso em: https://doi.org/10.1103/vbbt-8lsg
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[P2862026] “Vectorial Engineeringof Second-Harmonic Ge-
nerationin Silicon-Based Waveguides Integrated with 2D Ma-
terials”

Rehan, M.; Tomazio, N. B.; Cadore, A. R.; Londono-Giraldo, D.
F.; Matos, D. A.; Wiederhecker, G. S.*; Matos, C. J. S. de

Integrating 2D materials onto on-chip photonic devices holds
significant potential for nonlinear frequency conversion across
various applications. The lack of inversion symmetry in mono-
layers of transition metal dichalcogenides (TMDs), e.g., MoS2, is
particularly attractive for enabling nonlinear phenomena based
on chi(2) in silicon-based photonic devices incorporated with
these materials, which has been previously demonstrated. Ho-
wever, reports have largely overlooked the need to consider,
in the nonlinear modal interaction, both the tensorial nature
of the TMD’s second-order susceptibility and the full vectorial
nature of the electromagnetic fields. In this work, we investi-
gate second-harmonic generation (SHG) in silicon nitride (SiN)
waveguides integrated with a monolayer of MoS2. We experi-
mentally observed an enhancement in SHG in MoS2-loaded wa-
veguides compared to those without the monolayer. Notably,
this enhancement occurred even when the dominant electric-
-field component of the pump and/or signal mode was ortho-
gonal to the TMD plane, highlighting co- and cross-polarized
SHG interactions. This phenomenon cannot be predicted by the
traditionally used scalar models. By taking into account the full
vectorial and tensorial natures of the problem, we then desig-
ned a waveguide in which a TE pump mode is phase-matched
to a TM second-harmonic mode. With a single 110 mu m-long
MoS2 flake, we experimentally achieved 14 & times; frequency
conversion enhancement relative to the nonphase-matched
case and 220 & times; enhancement relative to free-space
(normal-incidence) excitation. Our work, thus, introduces fun-
damental guidelines for the design and optimization of nonli-
near silicon photonic devices based on 2D-material hybrid in-
tegration. These guidelines are material-independent and may
lead to significant further conversion efficiency enhancement.

ACS PHOTONICS, 2026. DOI: 10.1021/acsphotonics.6c00464.
Early Access Date: JUL 2026. Acessso em: https://doi.
org/10.1021/acsphotonics.6c00464

Eventos publicados

[P287-2026] “ARPES spectral function investigation of Cr-
and Mn- substituted BaFe2As2”

Cantarino, M. R.; Pakuszewski, K. R.; Salzmann, B.; Freitas,
G. S.*; Pagliuso, P. G.*; Adriano, C.; Brito, W. H.; Garcia, F. A.
I0OP PUBLISHING LTD

The antiferromagnetic transition temperature (T-AFM) is sup-
pressed similarly as a function of Cr or Mn content in Ba(Fe-1-M-
X(x))(2)As-2 ( M = Cr or Mn, CrBFA and MnBFA, respectively) for
x values up to similar to 0.12, despite the different electronic
effects of these substitutions. Furthermore, superconductivity
is not observed for either substitutions. We employed angle-
-resolved photoemission spectroscopy (ARPES) to address the
Fermi surface (FS) evolution and electronic correlations in the-
se materials. First, we inspect the roles of Cr and Mn as hole
dopants. We show that incorporating Cr leads to an effective
hole doping of the states near the FS, whereas no effective
doping is observed for Mn incorporation. We then present and
critically assess an analysis of the obtained ARPES spectral func-
tions. We show how the ARPES spectra polarization dependence
allows isolating a band contribution suitable for quantitative
analysis of the spectral features. We characterize, in both ca-
ses, a fractional scaling of the imaginary part of self-energy
as a function of the binding energy, a signature property of
Hund’s correlations. We conclude that CrBFA and MnBFA are
correlated systems for which the changes in the FS as a func-
tion of either Cr or Mn are unrelated to the evolution of TAFM.

INTERNATIONAL CONFERENCE ON MAGNETISM, 2024 Série
de livros: Journal of Physics Conference Series Volume:
3161 Nuamero do artigo: 012011, 2026. DOI: 10.1088/1742-
6596/3161/1/012011. Acesso em: https://iopscience.iop.org/
article/10.1088/1742-6596/3161/1/012011

[P288-2026] “Hybrid CT prototype with photon-counting and
energy-integrating detectors: a comparative study of image
quality”

Mendes, H. R.*; Alves, A. F. F.; Garcia, J. M. L.; Tavares, P. A.
N.; Souza, V. G. de; Minchillo, J. P. C.; Brandao, T. H.; Pataca,
D. M.; Milian, F. M.; Martins, A. M.; Dominguez, J. S.; Domin-
guez, D. S.; Rocha, L. P.

Editado por: Li K; Abbaszadeh S; Ganguly A

Photon-counting detector (PCD) computed tomography (CT)
offers enhanced spatial resolution and spectral imaging capa-
bilities compared to conventional energy-integrating detector
(EID) CT. This study presents a hybrid CT prototype integrating
both PCD and EID systems, enabling direct comparison under
identical acquisition conditions. Phantom imaging demonstrated
that the PCD resolves bar patterns up to 10 cycles/cm, whereas
EID images exhibit blurring at high frequencies. However, PCD
images show higher noise, with a signal-to-noise ratio (SNR) of
11.6 compared to 82 for EID. The hybrid configuration leverages
the complementary strengths of each detector: high-resolution
of PCDs alongside the robust SNR and workflow compatibility
of EIDs. These results highlight the trade-off between resolu-
tion and noise, the potential clinical benefits of hybrid acqui-
sition strategies, and the need for optimized reconstruction
and denoising techniques to fully exploit photon-counting CT.

MEDICAL IMAGING 2026: PHYSICS OF MEDICAL IMA-
GING Seérie de livros: Progress in Biomedical Optics and
Imaging Volume: 13924 Nuamero do artigo: 139242S,
2026. DOI: 10.1117/12.3085971. Acesso em: https://doi.
org/10.1117/12.3085971

[P289-2026] “Limits of Phase Recovery in CV-QKD Systems:
An Experimental Analysis”

Silva, M. H. F.; Nascimento, C. M. S.; Matoso, A. A.; Sousa, D.
J. G.; Neto, N. A. F; Bezerra, D. M. C.; Anka, M. F.; Barbosa,
F. A. S.*; Temporao, G. P.; Amaral, G. C.; Silva, B. P; Tacla, A.
B.; Silva, V. L.

Editado por: Vivien L; He S; Alonso-Ramos C

Phase recovery is a key enabling process in continuous-variable
quantum key distribution (CV-QKD) systems operating at ultra-
-low optical power, where phase noise from the finite linewidths
of the transmitter and local oscillator lasers critically impacts
system performance. Here, we investigate the performance of
a phase recovery scheme for a prepare-and-measure CV-QKD se-
tup using the Viterbi-Viterbi carrier phase estimation algorithm.
We experimentally evaluate the scheme by varying the power of
a binary phase shift keying (BPSK)-modulated pilot tone, using
laser sources with nominal linewidths of 1 kHz and 25 kHz. Our
results reveal a well-defined operational regime in which stable
phase recovery is achieved, as well as a critical threshold below
which pilot tone power becomes insufficient, leading to signal
distortion and phase recovery failure. As expected, narrower-li-
newidth lasers exhibit improved phase stability and reduced va-
riance, confirming the combined impact of pilot tone power and
laser linewidth on phase recovery performance. These findings
provide practical guidelines for CV-QKD receiver synchronization.

SMART PHOTONIC AND OPTOELECTRONIC INTEGRATED CIR-
CUITS 2026 Série de livros: Proceedings of SPIE Volume: 13901
Numero do artigo: 139010H, 2026. DOI: 10.1117/12.3085055.
Acesso em: https://doi.org/10.1117/12.3085055
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[P290-2026] “Symmetry breaking of spectrally nhon-degene-
rate modes in an integrated microresonator”

Pal, A.; Ghosh, A.; Trinchao, L. 0.*; Yan, H. C.; Bi, T.; Zhang,
S. Y.; Tomazio, N. B.; Kunst, F. K.; Hill, L.; Wiederhecker, G.
S.*; Del’Haye, P.

Editado por: Andrews DL; Bain AJ; Ambrosio A

We report spontaneous symmetry breaking (SSB) of co-pro-
pagating light intensities in an integrated silicon nitride ring
resonator pumped at two distinct resonance wavelengths,
which we term color symmetry breaking. This demonstration
adds a new dimension to the exploration of SSB in integrated
photonic platforms. In resonators with a loaded quality fac-
tor approaching 0.6 million, the symmetry breaking threshold
is measured to be 19 mW. This approach enables broadband
Kerr-induced modulation on integrated platforms, making it
particularly suited for all-optical nonlinear function genera-
tion in neuromorphic computing and for exploring high-dimen-
sional symmetry breaking dynamics in a compact footprint.

NANOPHOTONICS Xl Série de livros: Proceedin-
gs of SPIE Volume: 14076 Namero do artigo: 140760lI,
2026. DOI: 10.1117/12.3100240. Acesso em: https://doi.
org/10.1117/12.3100240

Correcodes

[Co002-2026] “Measurement of CP asymmetry in DO -->
KOSKOS decays with the LHCb Run 3 detector (vol 2026, 253,
2026)”

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

JOURNAL OF HIGH ENERGY PHYSICS [6], 282, 2026. DOI:
10.1007/JHEP06(2026)282. Acesso em: https://link.springer.
com/article/10.1007/JHEP06(2026)282
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Orientador: Profa. Dra. Carola Dobrigkeit Chinellato
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