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2. 1 will introduce the dynamical holographic QCD model, which is constructed in the
graviton-dilaton-scalar framework with the dilaton field and scalar field responsible for the
gluodynamics and chiral dynamics, respectively. | will summarize the hadron spectra, QCD phase
structure and thermodynamical properties and transport properties in this dynamical holographic

QCD model.
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##%L: We introduce the quasi-topological electromagnetism which is defined to be the squared
norm of the topological 4-form F\wedge F. A salient property is that its energy-momentum tensor
is of the isotropic perfect fluid with the pressure being precisely the opposite to its energy density.
It can thus provide a model for dark energy. We study its application in both black hole physics
and cosmology. The quasi-topological term has no effect on the purely electric or magnetic
Reissner-Nordstrom black holes, the dyonic solution is however completely modified. We find
that the dyonic black holes can have four real horizons. For suitable parameters, the black hole can
admit as many as three photon spheres, with one being stable.  Another intriguing property is that
although the quasi-topological term breaks the electromagnetic duality, the symmetry emerges in
the on-shell action in the Wheeler-DeWitt patch. In cosmology, we demonstrate that the
quasi-topological term alone is equivalent to a cosmological constant, but the model provides a
mechanism for the dark energy to couple with other types of matter. We present a concrete
example of the quasi-topological electromagnetism coupled to a scalar field that admits the

standard FLRW cosmological solutions.
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f#H%L: We study global anomalies for a discrete internal global symmetry G in two-dimensional
conformal field theories based on twisted torus partition functions. The 't Hooft anomaly of G can
be seen from the noncommutativity of 2 symmetry lines inserted along the nontrivial circles of
2-torus and we propose a criterion to detect the 't Hooft anomaly, which agrees with the truncated
modular S-matrix approach as well as the cohomology classification. The obstruction for
orbifolding has been recently interpreted as a mixed anomaly between G and large
diffeomorphisms. We clarify the relations among 't Hooft anomaly-free, orbifolding condition and

invariant boundary state condition, focusing on Wess-Zumino-Witten models.
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§i#5 %2 Soft theorems, memory effects, and asymptotic symmetries have been shown in recent years
to be mathematically equivalent. In this talk, I will give an overview of this fascinating triangle
equivalence. In particular, | will explain in detail a very recent prescription to realize this triangle

relation beyond the leading order.
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;. We construct spatially modulated black holes where a U(1) symmetry and translational
invariance are broken spontaneously at the same time. Our construction provides an example of a
system with pair density wave order, in which the superconducting order parameter is spatially
modulated but has a zero average. In addition, the charge density oscillates at twice the frequency
of the scalar condensate. Depending on the choice of parameters, it also admits a state with
coexisting superconducting and charge density wave orders, in which the scalar condensate has a
uniform component. The transport behavior and fermionic response are considered in our

holographic setup.
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fi#:. The holographic duality allows us to construct and study models of strongly coupled
guantum matter via dual gravitational theories. In general such models are characterized by the
absence of quasiparticles, hydrodynamic behavior and Planckian dissipation times. One particular
interesting class of quantum materials are ungapped topological semimetals which have many
interesting properties form Hall transport to topologically protected edge states. We review the
application of the holographic duality to this type of quantum matter including the construction of
holographic Weyl semimetals, Nodal line semimetals, quantum phase transition to trivial states
(ungapped and gapped), the holographic dual of Fermi arcs and how new unexpected transport
properties, such as Hall viscosities arise. The holographic models promise to lead to new insights

into the properties of this type of quantum matter.
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i #: We perform the formation and evolution of topological defects from Kibble-Zurek
mechanism in a (2 + 1)- dimensional superconductor from gauge/gravity duality, which is a
‘first-principle’ means to solve strongly correlated systems. Magnetic fluxons with quantized
fluxes are observed to be generated and trapped in the core of the order parameter vortices. By
investigating the dispersion of the typical winding number and vortex-vortex correlation
functions, it is found that the spatial distribution of vortices exhibits short-range and
nearest-neighboring vortex- antivortex pair correlations, which is in line with the Kibble-Zurek
mechanism. Dynamical correlations of order parameter will first scramble in time, but later
decrease to a constant as the system saturates to an ordered equilibrium state. This non-trivial

evolution is believed to be linked to the presence of the vortices in the equilibrium phase.
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Tau decay and some interesting applications
BER
f%%: Tau decay and some interesting applicationsL. R. DaiDepartment of Physics, Liaoning
Normal University, Dalian 116029, ChinaFirst | will present an novel approach on
tau decay recently developed, wusing the basic weakinteraction and angular
momentum algebra to relate the different processes. The formalism alsoleads to a different
interpretation of the role played by G-parity in these decays. We compare ourresults with
experiment and other theoretical approaches for rates and invariant mass distributionsand make
predictions for unmeasured decays [1].Then some interesting applications will be presented,
including the polarization amplitudes andfinal state interaction on different decays:a) We applied
the above novel approach to investigate the different polarization amplitudes ontau decay within
the Standard Model. We also extend the formalism to a case that can account fordifferent
models beyond the Standard Model. We find one magnitude sensitive and useful to
testdifferent models beyond the Standard Model [2].b) The above developed novel approach was
further applied to study the final state interaction:(1) The triangle mechanism for the decayt-—
v T 1 -f0(980) was studied withf0(980) decayinginton+n-and find a narrow peak in
them+m-invariant mass distribution, in which we explicitly fil-tersG-parity states. Similarly, we
also study the triangle mechanism for the decayt—vVv 1T —a0(980),with thea0(980) decaying
intontOn.Our prediction of find final branching ratios form-f0(980) andn-a0(980) of the order of
4x10-4and 7x10-5, respectively, which are within present measurable range. Experimental
verificationof these predictions will shed light on the nature of the scalar
mesons and on the origin of the“al(1420)” peak observed in other reactions [3].(2)
We  further make some predictions for the decaytT —v 1 PA, withPaTr
orKandAanaxial-vector  resonanceb1(1235),h1(1170),h1(1380),a1(1260),f1(1285) or any
of the two polesof theK1(1270), in which explicitly filtering differentG-parity
states. we evaluate the vector-pseudoscalar amplitudes within the chiral unitary theory,
where the axial-vector resonances wereobtained as dynamically generated from the VP
interaction. We make predictions for invariant massdistribution and branching ratios for the

channels considered [4].Experimental verification of these predictions will shed light on the



nature of these scalar mesonsand axial-vector resonance states
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fi§%: The SuperKEKB accelerator, a major upgrade of KEKB, is designed to achieve a peak
luminosity of a factor of 40 times of KEKB to 8x10"35 cm-2 s—1. The Belle Il experiment is
designed to record data at SuperKEKB, with a performance similar or better than Belle or BaBar,

the B factory detectors, in a much more severe beam background environment. Belle 11, the first



super B-Factory experiment, is designed to find New Physics beyond the Standard Model of
particle physics. The ambitious goal is to accumulate an integrated luminosity of 50 ab-1 by the

mid of next decade, which is 50 times more data than the previous Belle detector acquired.
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f§%#:  The nature of dark matter is one of the fundamental scientific questions. The weakly
interacting massive particles (WIMPs), one of the leading candidates, could be detected directly
by searching the WIMP-nucleus scattering events in deep underground laboratories. The
PandaX-Il experiment, located in the China Jinping Underground Laboratory, using liquid xenon
as both the target and scintillation medium, has been officially operating since early 2016. World
leading results on the limits of spin independent WIMP-nucleon cross section had been obtained
based on the 54 ton-days of dark matter search data collected in Run 9 (2016) and Run 10 (2017).
In this report, we will present the most recent dark matter search results based on the data

collected in the whole lifetime of PandaX-Il with improved understanding of the detector.

Je4#A] . dark matter, WIMPS, direct detection, liquid xenon
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Understanding the LHCb pentaquark states from an EFT
perspective
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##H%L: The recent LHCb results on the three narrow pentaquark states Pc(4312), Pc(4440), and
Pc(4457) have shed new light on our understanding of the so-called exotic hadrons. From the
perspective of effective field theory, these results are even more interesting. They allow a model
independent description of these states as hadronic molecules. Indeed, there are seven of them. In
this talk, I will discuss the EFT framework and its predictions. In particular, we show that how one
can determine their spins in a model independent way, which are crucial to decipher their nature.
In addition, | will discuss possible reasons why some members of the seven-states multiplet are

missing and where and how they can be searched for.

XRHEIE:  pentaquark states, effective field theory, lattice QCD, weak decays
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Study of the pentaquark states
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{5 %: The LHCb collaboration has reported recently three pentaquark states found in the J/{)N
mass distribution. Based on the constraints of the heavy quark spin symmetry combined with the
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local hidden gauge symmetry, we investigate the D(x)Z(*) interactions, together with J/{)N and
other coupled channels, using a coupled channel approach. From the poles found in the second
Riemann sheets, we dynamically reproduce the three states identified with the masses and the
widths. Thus, we determine their quantum numbers and approximate molecular structure as
1/2— D7%c, 1/2— D*Z ¢, and 3/2— D*Z ¢, and isospin | = 1/2. In our research procedure, we also
predict some other states: (1) one 3/2— D¥x*c state with the mass of around 4374 MeV, for which
indications appear in the experimental spectrum; (2) two other near degenerate states of 1/2—
D*2 *c and 3/2— DX *c, found around 4520 MeV, (3) a 5/2— D*Z xc state, appeared at the
same energy. Furthermore, we make some predictions in the hidden strangeness sectors. Our
findings also serve as a guide for further experimental studies.
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Discerning the two K;(1270) poles in D° - mn"VP decay
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##%L:  Within the chiral unitary approach, the axial-vector resonance K;(1270) has been predicted
to manifest a two-pole nature. The lowest pole has a mass of 1195 MeV and a width of 246 MeV
and couples mostly to k*x, and the highest pole has a mass of 1284 MeV and a width of 146 MeV
and couples mostly to pk. We analyze theoretically how this double-pole structure can show up in
the D® -7V P decays by looking at the vector-pseudoscalar (V P) invariant mass distribution for
different \VV P channels, exploiting the fact that each pole couples differently to different V' P pairs.
We find that the final kbar*r and pkbar channels are sensible to the different poles of the K;(1270)
resonance and hence are suitable reactions to analyze experimentally the double pole nature of this

resonance.

i TA]: chiral unitary approach, K;(1270) resonance, V P channels
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Lepton universality violations (LUV) in B decays
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L. We revisit the status of the new-physics interpretations of the anomalies in semileptonic B
decays in light of the new data reported by Belle on the lepton-universality ratios Rp'’ using the
semileptonic tag and on the longitudinal polarization of the D* in B—D*1 v , F,°" . The
preferred solutions involve new left-handed currents or tensor contributions. Interpretations with
pure right-handed currents are disfavored by the LHC data, while pure scalar models are
disfavored by the upper limits derived either from the LHC or from the Bc lifetime. The
observable F.°" also gives an important constraint leading to the exclusion of large regions of
parameter space. Finally, we investigate the sensitivity of different observables to the various
scenarios and conclude that a measurement of the tau polarization in the decay mode B—Dt1 v

would effectively discriminate among them!!. Besides, based on 2019 LHCb data, we also

updated the global fit results in b—> s [ [ transitions'.

i .  semileptonic B decays, right-handed currents, global fit.
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f%: PandaX-4T dark matter experiment will be carried out in CJPL-ll and is expected to take
data in the following years. With target xenon mass of 4 ton, we expect to extend the sensitivity
to 6e-48 cm”2. In this talk, | will discuss the upgrade plan of the detector including cryogenics,
distillation, TPC, low background control etc. | will also discuss the possible physics reach of the

experiment.
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% In this work, we investigate what extent the cosmological parameters can be constrained to
when the redshift drift data of Square Kilometre Array (SKA) are used alone and what will happen
when the European Extremely Large Telescope (E-ELT) and SKA mock data are combined. The
ACDM model is chosen as a reference model to reach our aims. We find that using the SKA1-only
mock data, the ACDM model can be loosely constrained, while the model can be well constrained
when the SKA2-only mock data are used. When the combination of SKA and E-ELT mock data
are considered, the constraints can be significantly improved almost as good as the combination of
the type la supernovae observation (SN), the cosmic microwave background observation (CMB),
and the baryon acoustic oscillations observation (BAO). Furthermore, we also investigate in the
future what role the redshift drift data of SKA will play in the cosmological parameter estimation.
We use four dark energy models, namely, the ACDM model, wCDM model, CPL model, and HDE

model, as examples to make the analysis. These models are favored by the current observations
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well. we find that the redshift drift measurement of SKA could help to significantly improve the
constraint on dark energy and could break the degeneracy existing between the cosmological
parameters. Therefore, we conclude that redshift-drift observation of SKA would provide a good
improvement in the cosmological parameter estimation in the future and have the enormous

potential to be one of the most competitive cosmological probes in constraining dark energy.
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% In this work, we investigate the impacts of the gravitational-wave (GW) standard siren
observation of the Einstein Telescope (ET) on constraining the interacting dark energy models. We
simulate 1000 GW events data in the redshift range 0 < z < 5 based on the 10 years observation
of the ET. We combine the simulated GW data with the current mainstream cosmological
electromagnetic observations including the cosmic microwave background (CMB) anisotroties
observation, the baryon acoustic oscillations (BAO), and the type la supernovae (SN) observation
(Pantheon compilation) to constrain these models. We consider two typical interacting dark energy
(IDE) models, i.e., the IACDM model and IWCDM model, in the context of a perturbed universe.
To avoid the large-scale instability problem for IDE models, we apply the parameterized
post-Friedmann (PPF) approach to do the analysis. We find that the addition of GW standard siren
data could improve the constraint accuracies on most of the cosmological parameters (e.g., HO, w,
and Qm) significantly. For the coupling constant 3, the absolute constraint errors could also be
slightly improved when adding the GW data in the cosmological fit.

TABLE I: Constraint accuracies for cosmological parameters of the IACDM models and the

IwCDM models using CBS, and CBS+GW. Here, CBS stands for CMB+BAO+SN.



i A]: gravitational-wave; interacting dark energy; parameterized post-Friedmann approach

Model IACDM1 (Q = AHp.) IACDM2 (Q = 8Hop.) TwCDMI (Q = 8Hp.) TwCDM2 (Q = SHop.)

Data CBS CBS+CW CBS CBS+CW  CBS CBS+CW CBS CBS4CW

£(m) 0.0266  0.0130 00533  0.0232 00267 00126  0.0798  0.0665
£(Ho [km/s/Mpc]) 0.0095  0.0044 00118  0.0045 00123 00047  0.0121  0.0048

(B) 1 11731 14194 19333 3 3 0.0780  0.0886

=(os) 0.0170  0.0168  0.0261  0.0204 00191 00168 00192  0.0168

£(w) - - - - 0038 00322 00765  0.0726

225 ik

[1] X. N. Zhang, L. F. Wang, J. F. Zhang and X. Zhang, Improving cosmological parameter estimation with
the future gravitational-wave standard siren observation from the Einstein Telescope, Phys. Rev. D. 2019,
99 (6), 1800068.
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5 E: 1t is known that the equation of state (EOS) plays a critical role in the study of the structure
in compact stars, in which the study of the gravitational mass-radius (M-R) relation is a frontier.
The NJL model is always employed to study the EOS of the quark matter since the NJL
Lagrangian has many good properties such as the dynamical chiral symmetry breaking (DCSB).
The currently studies of the QCD phase diagram support the existence of a smooth phase
transition in hybrid stars. On the other hand, The simultaneous direct detection of the gravitational
wave (GW) and its electromagnetic counterpart by LIGO -VIRGO collaboration and ~70

astronomical detectors opens a new era of multi-messenger astronomy. From the observation data
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of GW170817, the LIGO-VIRGO collaboration provided a constraint on the dimensionless tidal

deformability, which can help to constrain the EOS of neutron stars.

REEIAE: NJL model, equation of state, mass-radius relation, gravitational wave, tidal

deformability
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i % . Recently, LHCb collaboration has confimed the state X(4140), with a mass
M =4146.5+4.5MeV, and a much larger width I'=83+21 MeV than the previous
experimental measurements, which has confused the understanding of its nature. We will
investigate the possibility of the y,,(3P) interpretation for the X(4140), considering the mass
spectra predicted in the quark model, and the strong decay properties within the 3P0 model. We
also predict the strong properties of the charmonium states ,,(3P) and y.,(3P). Our results
shows that the X(4140) state with the small width given in PDG can be explained as the
charmonium state x,(3P) inthe °P, model, and high precision measurement of the X(4140)
width is crucial to understand the nature of the X(4140).

A TA] : 3P0 model screening effect relativistic quark model non-realitivistic quark model
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